CHAPTER 1
INTRODUCTION

Children’s lives are dynamic, and their development is influenced by countless biological and environmental factors. Many of these environmental factors, including the settings in which children spend their time, have changed with historical context. Traditionally, young children in the United States were cared for exclusively by their parents, usually their mothers, before entering school. Over the past few decades, growing maternal labor force participation and changing family structure have drastically altered where young children much of spend their time; in turn, nonparental care arrangements have become normative and important environmental influences on their development. These nonparental settings are not static; most children transition among several different care settings over the course of a few years or a single day. This project examines patterns of use of nonparental child care and early education among preschool-age children, and how these patterns affect their concurrent and subsequent social-emotional and cognitive development. 
Examining Early Care and Education as a Context for Child Development 

Today more than 60% of children under age five experience some type of nonparental child care on a regular basis (Johnson, 2005). As shown in Figure 1.1, these nonparental settings include “formal” child care centers, early education programs (e.g., prekindergarten and Head Start), and family child care homes, as well as “informal” arrangements with relatives, family friends, and neighbors. While the family remains the most critical factor in children’s development (e.g., Belsky et al., 2007; NICHD ECCRN, 2006), nonparental child care represents a normative, repeated, and sustained influence present in the everyday lives of most children. Consequently, in recent decades developmental science has devoted much attention investigating how nonparental child care and interactions between the home and child care impact individuals’ short and long-term developmental outcomes.
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Figure 1.1. Early Care and Education Arrangements among Children under Six with Employed Mothers. Source: 2002 Survey of Income and Program Participation: Johnson, 2005.

Much developmental research is grounded in Bronfenbrenner’s bioecological systems theory (Bronfenbrenner, 1979, 1986; Bronfenbrenner & Morris, 1998), which emphasizes the importance of interactions between the individual and environmental factors in producing development. Bioecological systems theory emphasizes four dimensions central to development: person, process, context, and time (PPCT). Person refers to the importance of genetic predispositions and human agency in development. Unlike “tabula rasas,” individuals are active agents in shaping their developmental trajectories through repeated, sustained interactions, or proximal processes, with environmental factors at various contextual levels. As shown in Figure 1.2, bioecological framework organizes these environmental contexts based on their saliency to the individual; immediate family members are located at the microsystem level, whereas the influences of societal attitudes and public policy are active at the macrosystem level. Proximal processes can affect change through bidirectional interactions between individuals and their environments or between the contextual layers within which individuals are embedded. Finally, time (i.e., chronosystem) refers to the variation in developmental outcomes produced by both historical context (e.g., increasing maternal employment) and aging on an individual scale (e.g., beginning kindergarten). In sum, bioecological systems theory recognizes that both human agency and context affect development through interactional processes that change with time.
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Figure 1.2. Bioecological Systems Theory: Individual Development in Context.
Early Care and Education and Child Development
From the perspective of children, nonparental child care is a normative, everyday experience, operating within their microsystems. For most young children, these child care settings represent their first extended separation from a parent as well as their first experience in large same- or mixed-age groups. The social characteristics of child care present both challenges to and opportunities for behavioral regulation, peer interactions, and cognitive performance. As a result, the public has viewed the growing prevalence of nonparental care with both trepidation and excitement – anxiety regarding the quality and sensitivity of nonparental care and adequate opportunities for individual attention from trusted adults, and enthusiasm for the opportunities to participate in structured educational activities and to acquire the social and cognitive skills needed in kindergarten. For example, recent public attention has focused on expanding part-day early education and prekindergarten programs to promote school readiness and long-term school success (e.g., Heckman, 2006; Lewin, 2006), whereas attitudes regarding full-time child care, often viewed as a custodial substitute necessary when parents work (Barnett, 2004; Brauner, Gordic, & Zigler, 2004; Morrissey & Warner, 2007; Sylvester, 2001), have centered on the negative impacts of child care (e.g., Carey, 2007; Shellenbarger, 2008). Researchers in the early childhood field recognize the false dichotomy between child care and early education, and use the umbrella term early care and education (ECE) to emphasize that all settings should be developmentally appropriate and provide high-quality services (Brauner et al., 2004). 
By the early 1990s, nonparental child care was recognized as a large and growing public health issue. The National Institute of Child Health and Human Development (NICHD) responded to public concerns by implementing a large-scale, multisite, longitudinal study designed to address questions surrounding the impacts of child care and early education on children’s short- and long-term development, which became known as the Study of Early Child Care and Youth Development (SECCYD). Since then, a wealth of research has used the SECCYD to examine the impacts of ECE quality, quantity, and type on children’s social-emotional, cognitive, and physical outcomes. Findings indicate that parenting is the strongest, most consistent predictor of child outcomes; however, early child care experiences do have small but significant effects on development. In general, the quality of nonparental child care, measured by environmental cognitive and social stimulation and caregiver sensitivity, is paramount. Most studies have found that high-quality care has relatively modest, positive effects on children’s cognitive and social development, whereas low-quality care is associated with poorer developmental outcomes (e.g., Belsky et al., 2007; NICHD ECCRN, 1998, 2002, 2003, 2006, 2008; NICHD ECCRN & Duncan, 2003; Peisner-Feinberg et al., 2001). There is evidence that the quantity of care impacts child development as well; longer hours and early entry into care, particularly during the first year of life, are associated with small but significant increases in children’s behavior problems and decreases in cognitive scores (Belsky et al., 2007; Brooks-Gunn, Han, & Waldfogel, 2002; NICHD ECCRN, 1998, 2003). However, several longitudinal studies indicate that children from very disadvantaged backgrounds who participate in intensive, high-quality early education programs exhibit long-term social benefits like decreased criminal activity (Barnett & Masse, 2007; Belfield, Nores, Barnett, & Schweinhart, 2006; Reynolds et al., 2002). Findings that link child development to child care type, generally classified as home-based care (e.g., relative or family child care) or center care (e.g., child care centers or preschools), are somewhat mixed. Compared to parental or nonparental home-based care, more hours in center care are associated with better cognitive outcomes but more behavior problems (Belsky et al., 2007; Loeb, Fuller, Kagan & Carrol, 2004; NICHD ECCRN, 2004). Although most of ECE’s effects on cognitive outcomes “fade-out” over time (Deater-Deckard, Pinkerton, & Scarr, 1996; Lee & Loeb, 1995; Peisner-Feinberg et al., 2001), a few of the social and behavioral effects persist into elementary school (Belsky et al., 2007; NICHD ECCRN, 2005, 2006, 2008). 
The majority of this research examines child functioning in relation to their concurrent care setting or their cumulative ECE experiences, such as total or mean hours in nonparental care across the first few years of life. However, this focus on one child care arrangement or a cumulative index of care ignores the reality that most children attend several different child care arrangements, either at one point in time or over time. For example, in Figure 1.1, the sum of the proportions of children in each type of arrangement is greater than 100; some children are simultaneously in two or more types of child care. Furthermore, most children do not remain in the same care arrangement before school entry; an estimated 11% of families change child care arrangements annually (Hofferth et al., 1991). 
Attending multiple, concurrent ECE arrangements and changing arrangements over time constitute two forms of child care stability, termed arrangement multiplicity and long-term stability, respectively (De Schipper, Tavecchio, van IJzendoorn, & Linting, 2003). Like ECE quality, stability also carries important implications for child development. In general, greater long-term instability, typically measured in relation to caregiver turnover and the number of changes in child care arrangements over time, is associated with poorer developmental outcomes (e.g., Crockenberg & Littman, 1991; De Schipper et al., 2003, 2004; Youngblade, 2003). Less research has examined the impacts of arrangement multiplicity on child outcomes; the few studies that have link greater numbers of concurrent arrangements with more behavior problems and poorer well-being (De Schipper et al., 2004; Tran, 2006). The motivations underlying families’ decisions to use multiple arrangements or to change arrangements over time likely influence the effects of stability on child development. Purposeful, planned combinations of or shifts in care designed to expose children to different environments, adults, and peers may have beneficial impacts on child development; in contrast, unpredictable changes or dynamic, inconsistent combinations of care coordinated to meet parental employment demands may have negative impacts on development. However, few studies have attempted to distinguish between planned, developmentally appropriate combinations or sequences of ECE and unpredictable, unplanned patchworks or changes in care.
Choice of Early Care and Education: Implications for Research
The motivations behind families’ early care and education choices must be taken into account in research that examines the effects of child care on child development. In choosing care, families weigh their preferences for the kinds of experiences they would like to provide for their children with financial and logistical constraints, within the ECE options available in the market. This model is demonstrated in Figure 1.3. These preferences and constraints are important to research for two main reasons. First, the motivations behind care choices may provide mediating pathways for how ECE affects child development. For example, parents who purposefully chose care arrangements with trusted relatives may have a better relationship and more open communication with caregivers than parents who coordinate relative care as back-up arrangements. This enhanced parent-provider communication can influence child outcomes (Shpancher, 1998). Secondly, because family characteristics influence both their child care choices and children’s outcomes, selection issues must be taken into account in order to isolate the relationship between ECE and child development (Duncan & Gibson-Davis, 2006; Duncan, Magnuson, & Ludwig, 2004; NICHD ECCRN & Duncan, 2003). For example, family income has significant, positive impacts on children’s development (Dearing, McCartney, & Taylor, 2006); higher-income families are also more likely to choose (and afford) higher-quality child care than lower-income families (NICHD ECCRN, 1997). If the effects of income on child development are not taken into account, the impacts of ECE on child development would likely be overestimated and negatively biased.



Figure 1.3. Weighing Family Preferences and Practical Constraints in Early Care and Education Choice. 

Logistical and ethical constraints often prevent the random assignment of children to different amounts or types of child care. A few randomized experimental studies have been conducted (e.g., Campbell et al., 2000; Belfield et al., 2006), but they were evaluations of intensive, high-cost programs serving very disadvantaged children; the literature on how normative child care experiences affect child development is predominantly based on nonexperimental data like the NICHD SECCYD. The family and child characteristics associated with child care choices must first be identified; a variety of statistical techniques can then be used to control these selection factors. Including selection factors as covariates in Ordinary Least Squares (OLS) regression models and using within-person comparisons in fixed effects models are two commonly-used methods (Duncan & Gibson-Davis, 2006; Duncan et al., 2004). The feasibility these techniques depends on the data available, and each method entails benefits and drawbacks. Regardless of the specific statistical method used, if child care selection is not adequately addressed, results can over- or under-estimate associations between aspects of nonparental care and children’s development (Duncan et al., 2004; NICHD ECCRN & Duncan, 2003). 
The Current Project
Motivated by the recent increase in public and political attention on early childhood, this project employs a bioecological framework to examine the early care and education patterns of families with young children in the U.S. A nuanced perspective grounded in the realities of arrangement multiplicity and changes in nonparental care over time is used to investigate the influences of ECE patterns on children’s social-emotional and cognitive outcomes. Three main research questions are addressed. 
1. First, why do families use multiple ECE arrangements? In Study 1, the child and family characteristics associated with the use of multiple, concurrent nonparental child care arrangements are investigated to identify selection factors that could confound analyses examining the relationship between the number of care arrangements and child development. It is hypothesized that families’ decisions to use multiple arrangements would follow the child care decision-making model presented in Figure 1.3; that is, arrangement multiplicity would be the result of balancing parental preferences to provide children with educational and emotionally supportive environments with practical constraints such as parents’ work schedules, given the early education and child care options available. Furthermore, it is expected that practical constraints would weigh more heavily in the child care decisions of low-income families, who face tighter budgetary constraints, than among higher-income families, who presumably have the economic resources to purchase care that better aligns with their preferences. 
2. Secondly, how does the experience of arrangement multiplicity affect children’s behavior? Study 2 examines the associations between the number of concurrent child care arrangements, i.e. arrangement multiplicity, and children’s behavior. The selection factors identified in Study 1 are controlled using within-child fixed effects models. Based on previous research (e.g., De Schipper et al., 2004), it is expected that increases in the number of simultaneous ECE arrangements would be associated with increases in behavior problems and decreases in prosocial behaviors. This association is predicted to be particularly strong among younger children, boys, and children with difficult temperaments, whose social development appears particularly impacted by child care experiences (e.g., Crockenberg, 2003). 
3. Finally, turning to child care stability over time, how does the timing and sequence of child care type impact child development? Specifically, Study 3 investigates the associations between children’s school readiness and three general child care sequences – continuous center care, continuous home-based care, and a home- to center-based care sequence – and the potential mediating effects of peer exposure. It is hypothesized that the experience of home-based care during the infant and toddler periods and center care during the preschool years would balance the positive and negative impacts of center care, contributing to improved child behavioral, social, and cognitive outcomes as compared to continuous home- or center-based care.
Together, the results of these studies enhance our understanding of the diversity and multiplicity of contexts that young children regularly experience, and their implications for children, parents, and society. Following Bronfenbrenner (1974), this project is both motivated by and contributes to social policy. Findings add to the empirical foundation of knowledge necessary for designing effective family and workforce policies that meet the needs of children and families.
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Chapter 2

FAMILIAL FACTORS ASSOCIATED WITH THE USE OF MULTIPLE CHILD CARE ARRANGEMENTS

Abstract
This study examined the use of multiple, concurrent, nonparental child care arrangements among children under five with employed mothers in the NICHD Study of Early Child Care and Youth Development (N = 759). Older children, those primarily cared for in informal child care, those living in cohabitating or single-parent households, and those whose mothers were employed for 40 or fewer hours per week were likely to be in multiple arrangements. Higher-quality primary child care and lower maternal satisfaction with primary care predicted the subsequent use of multiple arrangements. Little support for income differences in selection into multiple arrangements was found. Findings highlight the importance of child care characteristics and structure in child care choice. Policy implications are discussed.

Introduction
Increasing maternal labor force participation over the last few decades has dramatically changed where young children spend their time. Today, approximately two-thirds of children in the United States under age five experience some type of nonparental child care on a regular basis (Johnson, 2005). National studies indicate that between one- and two-fifths of these children experience a “patchwork” of multiple (i.e., concurrent) child care arrangements during a typical week, with many of these children experiencing a combination of formal (center, preschool, or regulated family child care) and informal (relative, nanny, or babysitter) care (Capizzano & Adams, 2000; Johnson, 2005). 

Despite the prevalence of multiple child care arrangements, much remains unknown about what kinds of families combine several arrangements and why. Parents may prefer to expose their children to several different settings, multiple arrangements may be necessary to cover parents’ hours of employment, or the use of multiple arrangements may be driven by a lack of high-quality, full-time child care options. These reasons may vary with family income; higher-income families have the financial flexibility to base their child care decisions on preferences for quality and child enrichment, whereas low-income families may need to patch together low-cost arrangements to meet their employment demands. Understanding the motivations behind child care choice has important implications for families, policy, and research. From a child’s perspective, purposeful child care patchworks can provide supportive environments and meet their developmental needs; in contrast, disorganized or haphazard combinations created to meet employment demands may be unstable, inconsistent, and stressful, leading to poorer child outcomes (De Schipper, Tavecchio, van Ijzendoorn, & van Zeijl, 2004). Furthermore, coordinating schedules and transportation among arrangements may contribute to parents’ work-family stress and employment instability (Chaudry, 2004; Hofferth, 1995; Scott, London, & Hurst, 2005). These issues are particularly poignant given the recent growth in part-day prekindergarten programs and the emphasis on economic independence and full-time employment in the era after welfare reform (Morrissey & Warner, 2007). 

Investigating the family and child care characteristics associated with the selection of two or more concurrent child care arrangements is one method for approximating families’ motivations for using multiple arrangements. This study uses longitudinal data from the National Institute for Child Health and Human Development’s Study of Early Child Care and Youth Development (NICHD SECCYD) to examine the family and child care factors associated with the use of multiple, concurrent child care arrangements before entering elementary school, and whether these factors differ with family income. Findings have implications for designing early childhood policies that support both children’s development and parental employment. 

Why Do Families Choose Multiple Arrangements? 

Children are the direct recipients of child care; however, it is ultimately their parents who determine the quantity, quality, and type of child care their children experience. According to Blau (2001), a parent’s choice of child care is based on the family’s need for child care, the cost of care, parental preferences, and the quality of care and other options available. Within this framework, two general motivations for using multiple arrangements emerge: (a) Families prefer to expose their children to multiple settings, caregivers, and peer groups, for enrichment purposes, and (b) multiple arrangements are a necessary accommodation to meet practical constraints, specifically employment schedules and the early care and education (ECE) options available. 

The child care decision-making process is difficult to study directly; thus, the child and family characteristics associated with the child care arrangements families select, or selection factors, are often used as proxies for better understanding the motivations behind child care choice (Pungello & Kurtz-Costes, 1999). Although child care choices resulting from preferences and those representing forced choices as a result of availability or financial factors are difficult to tease apart, parent-reported preferences are correlated with the child care they choose (Peyton, Jacobs, O’Brien, & Roy, 2001). Therefore, although the family characteristics associated with child care selection do not necessarily reflect their preferences for child care, they can shed light on the reasons why families use multiple arrangements. There is a wealth of research on family selection of type, quality, and quantity of child care, but relatively few studies have examined selection of number of arrangements. Following Blau’s (2001) framework, the limited research in this area has linked the use of multiple child care arrangements to family and child characteristics and two types of constraints, namely employment hours and child care characteristics. 
Family and child characteristics. Several studies suggest that families create purposeful patchworks of child care settings that range in physical and social characteristics, such as centers with social and educational components and quieter, home-based arrangements with familiar caregivers. Indeed, most children in multiple arrangements experience a combination of regulated centers and informal home-based care (Capizzano & Adams, 2000). Maternal characteristics, particularly education and wages, are associated with the level of developmental stimulation provided at home and the selection of high-quality child care (Leibowitz, Klerman, & Waite, 1992; NICHD ECCRN, 1997). Maternal education (Folk & Yi, 1994), income (Johansen, Leibowitz, & Waite, 1996), and child care costs (Floge, 1985; Folk & Yi, 1994) are also positively associated with the use of multiple arrangements, suggesting that mothers who provide more stimulating environments at home may purposely coordinate multiple settings to enrich children’s out-of-home time. Similarly, family race, ethnicity, and mothers’ attitudes toward maternal employment are related to the type and amount of child care families choose (NICHD ECCRN, 1997), although previous research has not revealed consistent associations between these factors and number of arrangements (Folk & Yi, 1994; Hogan, Hao, & Parish, 1990). Finally, children’s health influences child care choice (Leibowitz et al., 1992; Pungello & Kurtz-Costes, 1999). Families may use a single arrangement with a familiar caregiver for a child in poorer health, especially if the child has special needs (Folk & Yi, 1994). 

Employment characteristics. Rather than parents designing purposeful patchworks to promote child development, patching together several arrangements may be necessary to cover parents’ employment hours (e.g., Scott et al., 2005). Extended or odd-hours (e.g., night and weekend) child care is difficult to find (e.g., Presser, 1988), and families in which mothers are employed for long hours (Chaudry, 2004; Folk & Yi, 1994) or during nonstandard shifts (Chaudry, 2004; Folk & Yi, 1994; Johnson, 2005; Presser, 1988) are more likely to use multiple arrangements than those employed for fewer hours or during daytime schedules. In a qualitative study of low-income families, most secondary arrangements occurred on weekends, evenings, or weekdays as wraparound care when the primary arrangement was unavailable (Chaudry, 2004). 

Market characteristics. A third reason for using multiple child care arrangements is that the hours and characteristics of ECE options available do not jointly meet both parents’ employment schedules and their preference for child enrichment; thus, families combine several types of child care across a day or week. Because high-quality, full-time ECE programs are expensive and difficult to find (Helburn & Howes, 1996), many families turn to informal care arrangements with relatives, siblings, or family friends (e.g., Peyton et al., 2001). Unfortunately, informal arrangements tend to be part-time, as many informal caregivers are employed in other capacities (Chaudry, 2004; Hogan et al., 1990; Parish, Hao, & Hogan, 1991). Even if caregivers are available full-time, parents using informal care may be reluctant to overburden one member of their social network (Parish et al., 1991), so they shuffle their children among several relatives, friends, or other arrangements (Chaudry, 2004; Scott et al., 2005). Household composition and structure, specifically the presence of a nonparental adult or additional children living in the home, can serve as an indicator of the availability of informal relative care (NICHD ECCRN, 1997). Similarly, fathers constitute an important source of child care in married and cohabitating families (Chaudry, 2004; Folk & Yi, 1994; Han, 2004; Presser, 1988), and two-parent families may have less of a need for multiple nonparental arrangements than mother-headed households. Like informal child care, part-day prekindegarten programs, most of which serve three- and four-year-old children only, may entail the use of wraparound arrangements (Barnett, 2004; Morrissey & Warner, 2007). The majority of preschool-age children attend part-day early education programs, and these preschool-age children are also more likely to be in multiple child care arrangements than infants and toddlers (Capizzano & Adams, 2000; Floge, 1985; Johnson, 2005). In a longitudinal study of changes in child care arrangements, Floge (1985) found that the majority of families who changed their type of arrangement shifted from the exclusive use of informal home-based care to a combination of previously-used informal arrangements and formal care, particularly part-day preschool, prekindergarten, or nursery school programs. In addition to type, the quality of and parents’ satisfaction with the primary child care arrangement may influence whether supplementary arrangements are added. Parents whose children are in high-quality primary care and those who are satisfied with their children’s primary arrangements may be unlikely to use multiple arrangements.

Change Over Time

The associations between several of these family and child care factors and the use of multiple arrangements may change over time. In particular, families with high income or maternal wages may coordinate higher-cost, multiple child care arrangements, and continue using these arrangements regardless of future income changes because they have grown comfortable with their caregivers and settings. Similarly, if a child experiences poor health when young, parents may be more likely to coordinate and maintain a single arrangement with a familiar caregiver. In contrast, if parents are dissatisfied with their child’s primary child care arrangement or if the primary arrangement is of low quality, they may reduce the time spent in primary care and add other arrangements that provide higher quality or more satisfactory care. Because most previous research in this area has used cross-sectional data, little is known about these changing associations across time.

Income Differences in Child Care Choice


National surveys have not found differences in the rates of use of multiple arrangements between low- and higher-income families (Capizzano & Adams, 2000; Johnson, 2005); however, the reasons underlying child care patterns may vary with family income. Families at all income levels may hold similar preferences for child enrichment and face similar constraints from long or nonstandard work schedules, but family income plays a particularly large role in families’ access to ECE options (Blau, 2001; Helburn & Howes, 1996). Cost is paramount in child care choice (Blau, 2001), and there is evidence that the practical concerns of cost and location are even more important for the child care decisions of low-income families (Peyton et al., 2001). Lower-middle- and working-class families may face cost constraints similar to poor families; these families often pay greater out-of-pocket child care costs relative to their incomes than either high-income or impoverished families, as most do not qualify for public assistance (Hofferth, 1995). Whereas the majority of upper-income families enroll their children in early education programs (Maruyama, 2003), many poor families coordinate several low-cost arrangements with relatives or family friends to meet their hours of employment (Chaudry, 2004; Scott et al., 2005). The moderating effect of family income status on the use of multiple arrangements remains unexplored.

The Current Study

Although concerns about multiple arrangements date back to the 1970s (e.g., Hofferth, 1979), much extant research on child care choice treats child care as a single decision that results in a single, stable arrangement, rather than a series of decisions and problems in which parents organize a patchwork of child care over a single week or across time (e.g., Blau, 2001). The limited research in this area does not provide a clear understanding of families’ motivations for using multiple child care arrangements (e.g., Folk & Yi, 1994). Whether the use of multiple arrangements is driven by child and family characteristics, employment schedules, or ECE structure and availability, and if these reasons vary with family income, have implications for designing both early childhood and labor policies. 

The current project uses data from the NICHD SECCYD, a uniquely rich longitudinal study of children and families in nine states, to examine the family and child care characteristics associated with the use of multiple, nonparental child care arrangements from 6 months to 4 ½ years of age. If the use of multiple arrangements is driven by parental preferences for child enrichment, maternal education, wages, attitudes, race, and child health will be associated with the use of multiple arrangements. Although measures of parent-reported preferences are not included in the study, child and family characteristics demonstrated to correlate with parental child care preferences (e.g., Peyton et al., 2001) are used as proxies. If the decision is motivated by employment demands, mothers’ hours of employment and nonstandard schedules will be positively associated with the use of multiple arrangements. Finally, if multiple child care arrangements result from the characteristics of ECE programs, child age, household composition, family structure, and primary child care type, quality, and parental satisfaction with care will be associated with the number of arrangements families use. Family income status is hypothesized to moderate the effects of child care characteristics on the use multiple arrangements; child care characteristics are expected to matter less for higher-income families’ child care use, who are less financially constrained and consequently have more child care options available than low-income families.

Method
Data


This study included a subsample of children in the NICHD SECCYD who were in at least one nonparental child care arrangement for a minimum of 10 hours per week and whose mothers were employed and working (i.e., not on leave) at least once at the 6, 15, 24, 36, and 54 month data collection points (N = 759). Data collection for the NICHD SECCYD began in 1991 at ten sites across the country (Boston, MA; Lawrence, KS; Seattle, WA; Orange County, CA; Little Rock, AR; Pittsburgh, PA; Philadelphia, PA; Morganton, NC; Madison, WI; and Charlottesville, VA). A total of 1,364 families were enrolled in the study when children were 1 month old. Data were collected on a single focal child in each family. The sample was not designed to be nationally representative. Recruitment and selection procedures are described in several publications (see NICHD ECCRN, 1997). 

At 54 months, 1,058 children and families remained in the study. Mothers of remaining participants averaged higher education (14.4 years vs. 13.6 years), higher family income (family income-to-needs ratio: 3.6 vs. 3.0), and were more likely to live with a husband or partner (85% vs. 76%) than those who had left the study. Children remaining in the study were less likely to be Black (11% vs. 19%). The NICHD SECCYD sample includes more educated, higher income, and fewer minority families than the national population, limiting the generalizability of results. Nevertheless, unlike many other large-scale datasets, information on the type, hours, and costs of up to six child care arrangements, as well as a wealth of child and family measures, were collected longitudinally, lending itself to the present research question. 

Procedure

Telephone interviews with mothers, conducted at three- to four-month intervals, gathered information on family demographics and the focal child’s child care arrangements. Additional information was collected one or two months later through questionnaires administered to mothers and child care providers during interviews and observations of children’s primary nonmaternal child care settings. For this study, child care data collected at 5, 13, 23, 34 and 53 months were matched with interview and observational data at 6, 15, 24, 36 and 54 months.  

Measures


Number of child care arrangements. Mothers reported the number and type of child care arrangements their children experienced during telephone interviews. From 6 through 36 months, mothers reported up to three child care arrangements; at 54 months, mothers reported up to six arrangements. Types of nonparental arrangements included: grandparent care, in-home care (e.g., other relatives, friends, or babysitters in the child’s home), family child care (care in someone else’s home by someone other than a parent or grandparent), and center care (including child care centers, pre-k programs, and nursery schools). Children in care described as “other” (predominantly sibling care) were excluded from the sample (n = 35 observations). At both 6 and 15 months, 10% of children in the sample were in two arrangements and 1% was in three or more; this proportion increased with age to 11% and 1% at 24 months, 17% and 3% at 36 months, and 33% and 4% at 54 months. Because the proportion of children in three or more arrangements was small at each age, the two and three or more categories were collapsed to form a dichotomous multiple arrangements variable (0 = one nonparental care arrangement, 1 = two or more nonparental arrangements) at each time point. 


Child and family characteristics. A total of five child and family characteristics were included as proxies for assessing whether multiple arrangements were based on parental preferences: maternal education, attitudes, wages, race, and child’s health. Mothers reported the total number of completed years of education and the focal child’s race (1 = Black, 0 = other (reference)) at the child’s birth. At 1 month, the Attitudes Toward Maternal Employment questionnaire (Greenberger, Goldberg, Crawford, & Granger, 1988) assessed mothers’ beliefs about the costs and benefits of maternal employment. Mothers agreed or disagreed with items such as “Children do better in school when their mothers are not working full-time outside the home” and “For young children, working mothers are good role models for leading busy and productive lives.” Reliability for the two scales was high (α = .88 for Costs, .80 for Benefits). A continuous composite variable was created by subtracting Costs scores from Benefits scores, so that high scores indicate positive beliefs about maternal employment (range: -25 to 24). During each home and phone interview, mothers reported their hourly wages or total income, from which hourly wages were calculated. The natural logarithm of wages was used in regression analyses. Also during phone interviews, mothers were asked, “In the last three months, would you say your child’s health has been: poor, fair, good, or excellent?” Responses were coded as a 4-point Likert-scale variable (1 = poor, 4 = excellent). 

Employment characteristics. Mothers’ employment hours and schedules served as families’ employment factors. During phone and home interviews, mothers reported their schedules (0 = daytime (reference), 1 = variable, 2 = evening or night) and the average number of hours per week they worked outside the home in the previous three months. This was dummy coded (0 = less than 20 hours per week, 1 = between 20 and 40 hours per week (reference), 2 = 40 or more hours per week). 

ECE program characteristics. Child’s age, primary type of child care, quality of the primary child care arrangement, maternal satisfaction with the primary arrangement, total weekly child care costs, and household composition and structure were included as proxies for the structure and availability of ECE arrangements. Child’s age corresponded with the month of data collection. The primary nonparental care arrangement type was organized into the three types of nonparental child care previously discussed: grandparent care, in-home care, family child care, and center care. The quality of the primary child care arrangement, defined as the arrangement in which children spent the most time (minimum of 10 hours per week), was assessed using the Observational Record of the Caregiving Environment (ORCE). Observers completed four 44-minute cycles at 6, 15, 24, and 36 months, and two cycles at 54 months during two separate days. Reliability ranged from .80 to .90. This study used qualitative composites at each age that represent the mean of ratings on each of five scales: sensitivity to the child’s nondistress, stimulation of the child’s cognitive development, positive regard for the child, emotional detachment (reversed), and flatness of affect (reversed). Scores range from 1 to 4, with higher scores indicating higher quality. Detailed descriptions of the ORCE can be found in NICHD ECCRN (2002). Total weekly child care costs, mothers’ satisfaction with the primary child care arrangement, and household composition were reported during phone interviews with mothers. The natural logarithm of child care costs was used in the regression models. Each mother’s satisfaction with her child’s primary child care arrangement was assessed from the sum of two questions: (1) whether she would choose this arrangement again (1 = choose again without hesitation, 4 = definitely not choose) and (2) if she would recommend the arrangement to a friend (1 = strongly recommend, 4 = advise friend against). The reflected scores for these two questions were summed so that higher scores indicate greater satisfaction (range: 2 to 8). Mothers reported the numbers of adults (older than 18 years old) and children (18 years and younger) living in the child’s home and family structure (0 = married (reference), 1 = cohabitating, 2 = mother-headed).

Family income status. Family income status was categorized using families’ income-to-needs ratios, an index of family resources that was computed using data from the U.S. Census Bureau as the ratio of mother-reported family income to the poverty threshold for each household size and number of children under 18. Higher scores indicate greater financial resources. At each of the 6 time points, families were coded as being low-income (1 = income-to-needs ratio less than or equal to 2.00, M = 1.35, range: .14 to 2.00) or higher-income (0 = income-to-needs ratio greater than 2.00, M = 5.38, range: 2.00 to 35.64). At each time point, approximately one-third of families in the entire sample were considered low-income, and this proportion remained relatively stable between 6 and 54 months (range: 29% to 34%). Thirty-one percent of families changed income categories at least once during this time period.
Lagged variables. Lagged variables were created for six factors: mother’s wages (ln), child’s health, family income status, mothers’ satisfaction with the primary 
child care arrangement, quality of the primary child care arrangement, and weekly child care costs (ln). Assessments from the prior data collection period (1 month for 6 months, 6 months for 15 months, etc.) were used. Complete lagged data were available for 493 of the 759 families in the sample. 

Table 2.1 presents descriptive means and standard deviations for the variables of interest for each income group and the entire sample. As expected, there are many significant differences between income groups. Approximately one-fifth of children were in two or more concurrent child care arrangements. Mothers in low-income 
Table 2.1. Multiple Child Care Arrangements, Preference, Characteristics, Maternal Employment Characteristics, and Child Care Characteristics: Regression-Weighted Descriptive Statistics (N = 759)

	
	Low-income families 
	Higher-income families
	Sample



	Variable
	M
	SD
	M
	SD
	M
	SD

	 Multiple child care arrangementsa
	.23†
	.03
	.18
	.01
	.19
	.01

	Maternal education
	12.97***
	.12
	15.45
	.10
	15.08
	.10

	Positive maternal attitudes toward employment
	.87***
	.53
	3.65
	.29
	3.24
	.27

	Mothers’ hourly wage
	$6.65***
	.26
	$16.61
	.44
	15.13
	.41

	Child health
	3.15*
	.04
	3.27
	.02
	3.25
	.02

	% Children are Black
	.25***
	.03
	.05
	.01
	.08
	.01

	% Mothers work < 20 hours per week
	.08†
	.01
	.05
	.01
	.07
	.01

	% Mothers work 20-40 hours per week
	.30
	.03
	.32
	.02
	.31
	.02

	% Mothers work > 40 hours per week
	.65
	.03
	.61
	.02
	.61
	.02

	% Mothers work day shift
	.78***
	.03
	.89
	.01
	.87
	.01

	% Mothers work variable shifts
	.10†
	.02
	.07
	.01
	.07
	.01

	% Mothers work evening/night shift
	.12***
	.02
	.04
	.01
	.06
	.01

	% Children in center care
	.35*
	.03
	.43
	.02
	.42
	.02

	% Children in grandparent care
	.13*
	.02
	.07
	.01
	.08
	.01

	% Children in in-home care
	.11†
	.02
	.16
	.01
	.15
	.01

	% Children in family child care
	.41†
	.04
	.34
	.02
	.35
	.02

	Quality of primary child care
	2.74***
	.04
	2.89
	.02
	2.87
	.02

	Mother’s satisfaction with primary care arrangementb
	.01
	.05
	.01
	.02
	.01
	.02

	Total weekly child care costs
	$59.31***
	2.66
	$98.74
	2.60
	$92.88
	2.36

	Number of adults in home
	2.22*
	.08
	2.02
	.01
	2.05
	.02

	Number of children in home
	2.18***
	.09
	1.77
	.03
	1.83
	.03

	% Married households
	.41***
	.04
	.89
	.01
	.82
	.01

	% Cohabitating households
	.11**
	.02
	.04
	.01
	.05
	.01

	% Mother-headed households
	.48***
	.04
	.07
	.01
	.13
	.01

	Family income-to-needs ratio
	1.35***
	.03
	5.38
	.14
	4.78
	.13

	Number of observations 
	297
	1,701
	1,998


Note: Low-income is defined as having an income-to-needs ratio less than 2.00; higher-income families have income-to-needs ratios greater than or equal to 2.00. 

aMultiple child care arrangements: 0 = one child care arrangement, 1 = two or more arrangements. bMother’s satisfaction with the primary child care arrangement scored from 1 for very dissatisfied to 8 for very satisfied; the measure is centered at the grand mean.

†p < .10. *p < .05. **p < .01. ***p < .001.

families averaged less education, more negative attitudes toward maternal employment, lower hourly wages, were less likely to be married, and were more likely to be employed during nonstandard hours than higher-income mothers. Low-income households also averaged lower weekly child care costs and more children and adults in the home. Children from higher-income families averaged better health, experienced higher-quality child care, were less likely to be Black, and were more likely to be cared for in centers or by in-home caregivers.
Analytical Strategy
A three-step hierarchal random effects logistic regression procedure was used to compare the family and child care characteristics of families using one vs. two or more child care arrangements over time. The three predictor blocks (child and family, employment, and child care characteristics) were added to the model at each step. A fourth model included interactions to test for the moderating effects of family income status for child care characteristics (Barron & Kenny, 1986). A fifth model predicted the use of multiple arrangements using lagged variables, controlling for concurrent characteristics. Data were organized in a person-period format with repeated measures for each child (up to 5 time points: 6, 15, 24, 36, and 54 months). The ten data collection sites were neither randomly selected nor nationally representative; thus, site was controlled in each model but site differences were not explored. 

Within-person fixed effects models are also appropriate for longitudinal analyses. Fixed effects models provide conservative estimates by inherently controlling for all time-invariant variables, whereas random effects models assume that any omitted variables are randomly distributed and are modeled as part of the error term (Allison, 2005). Unfortunately, fixed effects regression does not provide coefficient estimates for stable characteristics such as race, which previous research indicates are important to child care selection (e.g., NICHD ECCRN, 1997). A within-child fixed effects analysis was also conducted, producing substantively similar findings as the random effects results presented below. Results are available from the author upon request. 

Results
Descriptive Results

Experiencing two or more nonparental arrangements was relatively common among children with employed mothers in the NICHD SECCYD. In general, the proportion of children in multiple arrangements increased with age, with a sharp increase during the preschool years. At 6, 15, and 24 months, between 10% and 12% of the sample were in two or more concurrent arrangements; this proportion increased to 20% at 36 months and 37% at 54 months. 

Of children experiencing multiple child care arrangements, center care paired with either grandparent care (27%) or in-home care (20%) were the most frequent combinations of child care types across all ages. Combinations of center – family child care (16%) and family child care – grandparent care (13%) were also common. Family child care – in-home care (5%) and grandparent care – in-home care (5%) combinations were used less often. Pairings of two of the same care types (e.g., two centers) were also relatively rare, each accounting for 4% to 6% of care combinations. Combinations of care changed with age; at 6, 15, and 24 months, the most common combination was family child care – grandparent care, whereas at 36 and 54 months, center – grandparent care and center – in-home care combinations were most commonly used. Surprisingly, combinations of care types did not vary greatly with income, with one exception: higher-income children were more often in center – in-home care combinations than low-income children (22% vs. 11%), while low-income children were more often in center – grandparent care combinations (25% vs. 33%). 

Multivariate Results
Regression results are presented in Table 2.2. Maternal attitudes and wages were related to the use of multiple child care arrangements in Models 1 and 2; however, these associations were no longer significant when child care factors were added in Model 3, suggesting that child care characteristics and structural measures mediate the effects of attitudes and wages on the use of multiple arrangements. The only employment factor significantly associated with the use of multiple arrangements was the number of hours per week mothers were employed. Mothers who were employed more than 40 hours per week were about half as likely to enroll their children in two or more arrangements than those employed between 20 and 40 hours per week. This association remained when child care factors were included in the model. In contrast to preference and employment factors, results shown in Model 3 indicate that several child care characteristics and availability proxies, namely child’s age, primary child care type, and family structure, were significantly related to the use of multiple child care arrangements. The likelihood of experiencing two or more arrangements increased about 6% with each month of age. Children who were primarily cared for by grandparents or in-home care caregivers were between nearly 10 and 3 times as likely, respectively, to have supplementary arrangements than children primarily cared for in centers. Finally, children living in cohabitating and mother-headed households were approximately twice as likely to be in two or more child care arrangements than children in married households. 
Table 2.2. Hierarchal Logistic Regression Analyses Predicting the Use of Multiple Child Care Arrangements (N = 759).
	
	Model 1
	Model 2
	Model 3
	Model 4

	Predictor
	B
	SE
	eB
	B
	SE
	eB
	B
	SE
	eB
	B
	SE
	eB

	Child and family characteristics:
	
	
	
	
	
	
	
	
	
	
	
	

	Maternal education
	-.04
	.05
	.96
	-.04
	.04
	.96
	.01
	.05
	1.01
	.01
	.05
	1.01

	Positive maternal attitudes toward employment
	-.05***
	.01
	.95
	-.04**
	.01
	.96
	-.03†
	.01
	.97
	-.02
	.02
	.98

	Mothers’ hourly wage (ln)
	.33*
	.15
	1.39
	.32*
	.15
	1.38
	.05
	.17
	1.05
	.03
	.18
	1.03

	Child health
	.18
	.11
	1.20
	.16
	.11
	1.17
	-.03
	.12
	.97
	-.05
	.12
	.95

	Child race
	.62†
	.34
	1.86
	.62†
	.33
	1.86
	.30
	.39
	1.35
	.22
	.40
	1.25

	Employment characteristics:
	
	
	
	
	
	
	
	
	
	
	
	

	Mother works < 20 hours/week
	
	
	
	-.11
	.30
	.90
	.29
	.43
	1.34
	-.28
	.34
	.76

	Mother works 20-40 hours/week (ref.)
	
	
	
	
	
	
	
	
	
	
	
	

	Mother works > 40 hours/week
	
	
	
	-.46*
	.18
	.63
	-.66**
	.20
	.52
	-.67**
	.20
	.51

	Mother works day shifts (ref.)
	
	
	
	
	
	
	
	
	
	
	
	

	Mother works variable shifts
	
	
	
	-.06
	.29
	.94
	-.05
	.32
	.95
	-.03
	.32
	.97

	Mother works night shifts
	
	
	
	.39
	.32
	1.48
	.18
	.36
	1.20
	.22
	.37
	1.25

	Child care characteristics:
	
	
	
	
	
	
	
	
	
	
	
	

	Child age
	
	
	
	
	
	
	.06***
	.01
	1.06
	.06***
	.01
	1.06

	Primary care is center care (ref.)
	
	
	
	
	
	
	
	
	
	
	
	

	Primary care is grandparent care
	
	
	
	
	
	
	2.28***
	.34
	  9.78
	2.62***
	.39
	13.74

	Primary care is in-home care
	
	
	
	
	
	
	1.13***
	.29
	  3.10
	1.14***
	.31
	3.13
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	Primary care is family child care
	
	
	
	
	
	
	.30
	.23
	  1.35
	.35
	.26
	1.42

	Quality of primary child care
	
	
	
	
	
	
	.29†
	.16
	  1.34
	.26
	.18
	1.30

	Mother’s satisfaction with primary child care
	
	
	
	
	
	
	-.08
	.09
	   .92
	-.09
	.10
	.91

	Weekly child care costs (ln)
	
	
	
	
	
	
	.19
	.15
	  1.21
	.31†
	.19
	1.36

	# of adults in home
	
	
	
	
	
	
	.26
	.16
	  1.30
	.21
	.29
	1.23

	# of children in home
	
	
	
	
	
	
	.01
	.11
	  1.01
	.03
	.13
	1.02

	Married household (ref.)
	
	
	
	
	
	
	
	
	
	
	
	

	Cohabitating household
	
	
	
	
	
	
	.80*
	.39
	  2.23
	.31
	.50
	1.36

	Mother-headed household
	
	
	
	
	
	
	.69*
	.30
	  1.99
	.45
	.45
	1.57

	Family is low-income
	
	
	
	
	
	
	
	
	
	-.11
	2.21
	.90

	Interactions
	
	
	
	
	
	
	
	
	
	
	
	

	Child age X Low income
	
	
	
	
	
	
	
	
	
	.02
	.02
	1.02

	Primary care is grandparent care X Low income
	
	
	
	
	
	
	
	
	
	-1.21
	.79
	.30

	Primary care is in-home care X Low income
	
	
	
	
	
	
	
	
	
	-.52
	.85
	.59

	Primary care is family child care X Low income
	
	
	
	
	
	
	
	
	
	-.15
	.85
	.86

	Quality of primary care X Low income
	
	
	
	
	
	
	
	
	
	.18
	.43
	1.20

	Mothers’ satisfaction with primary care X Low income
	
	
	
	
	
	
	
	
	
	.03
	.28
	1.03

	Weekly child care costs (ln) X Low income
	
	
	
	
	
	
	
	
	
	-.28
	.31
	.76

	# of adults in home X Low income
	
	
	
	
	
	
	
	
	
	.15
	.35
	1.16


Table 2.2 Continued.

	# of children in home X Low income
	
	
	
	
	
	
	
	
	
	-.07
	.24
	.93

	Cohabitating household X Low income
	
	
	
	
	
	
	
	
	
	1.50†
	.84
	4.48

	Mother-headed household X Low income
	
	
	
	
	
	
	
	
	
	.70
	.67
	2.01

	Constant
	-3.97***
	.77
	
	-3.49***
	.79
	
	-7.80***
	1.22
	
	-8.03***
	1.41
	

	(2
	64.17***
	71.91***
	177.55***
	179.35***

	df
	14
	18
	30
	41


Note: Data collection site was controlled in every model (omitted from the table). eB = exponentiated B. Satisfaction with the primary child care arrangement scored from 1 for very dissatisfied to 8 for very satisfied. Low-income status denotes family income-to-needs ratio is less than 2.00.

†p < .10. *p < .05. **p < .01. ***p < .001.

The hypothesis that care by fathers or mothers’ partners is more common among married families and those in which mothers are employed during nonstandard or for long hours was tested using regression-weighted descriptive statistics. Consistent with this expectation, children with mothers employed during variable shifts (B = .61, SE = .13, p < .001) and those with mothers employed during evening

or night shifts (B = 1.41, SE = .12, p < .001) were one and half and four times more likely, respectively, to regularly spend time in paternal care than those with mothers working daytime shifts. In contrast, father and partner care did not account for the different findings regarding the use of multiple arrangements mothers’ employment hours or marital status. Mothers who were employed 40 or more hours per week were less likely than mothers working between 20 and 40 hours per week (B = -.38, SE = .10, p < .001) and mothers employed less than 20 hours per week (B = -.39, SE = .13, p = .003) to use father or partner care. Instead, mothers who were employed more than 40 hours per week were more likely to enroll their children in center care than mothers employed part-time (B = .50, SE = .11, p < .001) and marginally more likely than mothers working between 20 and 40 hours per week (B = .19, SE = .10, p = .053). Similarly, married households were no more likely to use father or partner care than cohabitating households (B = .23, SE = .26, p < .364). 
Income as a Moderator

The moderating effects of family income status for child care availability measures were tested in Model 4. Surprisingly, none of the interactions were significant, indicating that the associations between child care characteristics and the use of multiple arrangements are similar among low- and higher-income families. The interaction between family structure and income status was marginally significant; among low-income families, cohabitating households were more likely to use multiple child care arrangements than married households, whereas cohabitation was not associated with the number of child care arrangements among higher-income families. 
Lagged predictors. The changing influences of mothers’ wages, child’s health, family income status, child care costs, and mothers’ satisfaction with and the quality of the primary child care arrangement were explored using assessments from the prior data collection point as predictors. Results are provided in Table 2.3. Unlike concurrent child care quality and mothers’ satisfaction with their child’s primary arrangement, prior assessments of quality and maternal satisfaction with care were significantly related to the use of multiple arrangements. Children who were in higher quality child care and those whose mothers who were less satisfied with their primary 

Table 2.3. Logistic Regression Analysis Predicting the Use of Multiple Child Care Arrangements Using Time-Lagged Predictors, Controlling for Concurrent and Background Variables (N = 493).
	
	Lagged Model

	Predictor
	B
	SE B
	eB

	Mother’s hourly wage lagged (ln)
	.01
	.31
	1.01

	Child’s health lagged
	-.03
	.19
	.97

	Family is low-income lagged
	-.16
	.55
	.85

	Quality of primary child care arrangement lagged
	.72*
	.28
	2.05

	Mother’s satisfaction with primary child care lagged
	-.38*
	.16
	1.46

	Weekly child care costs lagged (ln)
	-.16
	.27
	.85

	Constant
	-11.10***
	2.20
	

	(2
	91.64***

	df
	36


Note: Controls are maternal education, mother’s marital status, number of adults and children in home, child’s age and race, mother’s work hours and schedule, mother’s attitudes toward employment, child’s primary child care arrangement, concurrent child care costs, concurrent quality, concurrent maternal satisfaction, concurrent child health, concurrent family income status, concurrent maternal wages, and site (omitted from the table). eB = exponentiated B. Satisfaction with the primary child care arrangement scored from 1 for very dissatisfied to 8 for very satisfied. 

*p < .05. **p < .01. ***p < .001.

child care arrangements were more likely to be in two or more arrangements at the subsequent time point.
Discussion
This study examined the associations between family and child care characteristics and the use of multiple, concurrent, nonparental child care arrangements, and how these associations vary with family income as a means for understanding families’ motivations for combining multiple arrangements. Findings indicate that several characteristics of the primary child care arrangement (e.g., type, quality) were highly related to the use of multiple arrangements among both low- and higher-income families, indicating that the structure and availability of ECE programs may be a significant motivation for using multiple arrangements. The number of hours mothers were employed was negatively related to multiple arrangements, suggesting that these mothers are able to secure single arrangements that meet their child care needs or that these single arrangements facilitate demanding employment hours.

The Structure of the Early Education Market

The characteristics of children’s primary child care arrangements, particularly their hours, the ages they serve, quality, and parental satisfaction with care, appear to play a central role in the decision to use multiple child care arrangements. Children primarily cared for by informal, home-based caregivers (e.g., grandparents or in-home caregivers) were more likely to be in two or more concurrent child care arrangements than those primarily cared for in centers. Whether the use of informal child care is based on preferences for familiar caregivers or a lack of affordable, full-time formal care cannot be determined from child care selection (e.g., Pungello & Kurtz-Costes, 1999), but this study suggests that informal care alone does not meet both parents’ employment demands and educational preferences. Unlike regulated family child care and center-based providers, most informal child care providers are employed in other capacities (e.g., Hogan et al., 1990), and are unable to provide reliable, full-time child care (Kontos, Howes, Shinn, & Galinsky, 1995). Consequently, parents using informal care coordinate secondary arrangements to meet their hours of employment (Han, 2004), to ensure that care is available if one arrangement falls through (Floge, 1985), or to supplement care with traditional educational experiences. An increasing number of preschool-age children are enrolled in early education programs (e.g., pre-k, nursery schools), most of which provide part-day, school-year services (Barnett, Hustedt, Hawkinson, & Robin, 2006). In contrast, most family child care and center programs offer full-time care as well as social and educational activities (Helburn & Howes, 1996; Kontos et al., 1995; Touminen, 2003), so parents using these types of care are less likely to supplement care with part-day early education programs. 

Additionally, several features of children’s prior primary child care arrangements predicted the subsequent use of multiple arrangements. Consistent with expectations, mothers who were less satisfied with their child’s primary arrangement were more likely to use secondary arrangements at a later time, presumably because they chose to supplement primary care with a more satisfactory arrangement. Surprisingly, the use of a higher-quality primary arrangement predicted the subsequent use of multiple arrangements. These parents may want to keep their children in the high-quality primary arrangement, but in order to accommodate changing work hours or schedules, they add supplementary wraparound arrangements. A second possibility is that parents are poor judges of child care quality, often basing their child care decisions on cost and convenience rather than child-centered quality (Cryer & Burchinal, 1997). 

Contrary to hypotheses, results provided little support that family income status moderates the association between ECE program structure and characteristics and the use of multiple arrangements. Rather, it appears that the characteristics of primary care arrangements and family structure are important to the child care decisions of families across the income spectrum. The concurrent and predictive associations between child care characteristics and the use of multiple arrangements for both low- and higher-income families underscore how the structure and availability of ECE programs influence child care choices. 

Discrepancies across Studies: The Role of Paternal Care

In contrast with previous research (Folk & Beller, 1993; Folk & Yi, 1994), mothers’ nonstandard employment schedules were unrelated to the use of multiple arrangements; instead, mothers who were employed more than 40 hours per week were less likely to use multiple arrangements than those with shorter schedules, and cohabitating families were more likely to use multiple arrangements than married families. One reason for these discrepancies is the sample in this study was restricted to children with employed mothers, limiting the variability in mothers’ employment characteristics. A second reason stems from the different definitions of child care used across studies. In this study, child care included only nonparental care so that care by fathers or mothers’ partners was not considered child care, whereas Folk and colleagues defined all types of nonmaternal care as child care arrangements. Fathers constitute an important source of child care in two-parent families, particularly in those in which parents work nonstandard shifts (Han, 2004; Presser, 1988) and those in which mothers are employed part-time (Folk & Beller, 1993). Although differences in the rates of paternal care appeared to account for the different findings regarding mothers’ work schedules, differences in father care did not vary with maternal employment hours or between married and cohabitating families. The different findings across studies may be a result of the relatively small proportion of cohabitating households in the current sample (5%) and changing historical trends in maternal employment. Folk and colleagues analyzed data from the late 1980s, whereas data collection for the NICHD SECCYD took place in the early and mid-1990s, when a higher proportion of mothers were employed and averaged longer hours of employment (Smith & Bachu, 1999). 
Implications for Families and Policy  

Findings suggest that the mismatch between ECE program hours, availability, and parents’ employment schedules results in families coordinating several child care arrangements over a single day or week. More than half of preschool-age children attend pre-primary school before entering elementary school (National Center for Education Statistics, 2006), and the number of public prekindergarten programs continues to grow (Barnett et al., 2006). Although pre-k attendance is beneficial for children’s academic achievement (Magnuson, Ruhm, & Waldfogel, 2007), most pre-k and Head Start programs offer part-day, school-year services to three- and four-year-olds only (Barnett, 2004; Barnett et al., 2006), which do not address the needs of parents working full-time. In 2005, 54% of mothers with children under one year of age were employed, and nearly 70% of employed mothers with children under six worked at least 35 hours per week (U.S. Department of Labor, Bureau of Labor Statistics, 2006). The disparity between employment hours and the structure of ECE programs creates a need for child care for infants and toddlers and wraparound care for preschool-age children, which is usually filled by informal caregivers. These care patchworks have potential implications for children, families, and caregivers. Some research suggests that experiencing multiple arrangements negatively impacts children’s social adjustment (De Schipper et al., 2004), and coordinating transportation and hours among different arrangements may contribute to parents’ stress and poorer employment outcomes (Chaudry, 2004; Scott et al., 2005). Informal caregivers may be also overburdened, as many families rely on secondary providers to provide transportation between care arrangements and child care and home (Chaudry, 2004). Program collaborations and extended-hours or full-day programs may decrease parent stress and enhance communication and continuity among programs to provide more seamless transitions for children. 

Limitations and Future Research 
This study took advantage of the rich family and child care measures available in a longitudinal dataset to explore the factors associated with the use of multiple child care arrangements. Nevertheless, the study has several limitations. First, the sample of families in the NICHD SECCYD is not representative of the general population, particularly with regard to income. Similar analyses with nationally representative datasets may be able to identify income differences in the use of multiple arrangements. A second limitation is the grouping of full-time center programs and part-day educational programs located at centers (e.g., preschools, nursery schools, pre-k programs) during data collection. Studies that distinguish these two programs can offer a more accurate picture of children’s ECE patterns. Third, this study examined family and child care characteristics in relation to child care choice. Research examining more proximal variables, including parental preferences and geographic factors (e.g., local child care policies and market variables), is needed to better understand the child care decision-making process and causal direction of family and child care characteristics and child care choice (Pungello & Kurtz-Costes, 1999; Singer, Fuller, Keiley, & Wolf, 1998). Finally, more research is needed concerning the associations between multiple arrangements, child development, and parental employment outcomes. Future studies should take into account the selection factors identified in this study to minimize selection bias (NICHD ECCRN & Duncan, 2003).

Conclusion

This study sheds light on why families use multiple, concurrent child care arrangements. Results suggest that the availability (or lack thereof) of affordable, full-time, high-quality early care and education programs may be paramount in child care decisions among both low- and higher-income families. Policies that promote the quality, affordability, flexibility, and length of ECE programs can jointly meet children’s developmental needs and parents’ employment demands, and may decrease the prevalence of multiple child care arrangements. 
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Chapter 3
MULTIPLE CHILD CARE ARRANGEMENTS AND PRESCHOOL CHILDREN’S BEHAVIORAL OUTCOMES

Abstract
Nationally, about 15% of children under five attend more than one child care arrangement during a typical day or week. Previous research has identified a positive association between the number of child care arrangements and children’s behavior problems, but arrangement multiplicity at one point in time is often confounded with arrangement stability over time and analyses are susceptible to potential omitted variable bias. This study used within-child fixed effects models to examine associations between changes in the number of concurrent, nonparental child care arrangements and changes in mother- and caregiver-reported behavior among 2- and 3-year-old children in the NICHD Study of Early Child Care and Youth Development (N = 850). Between 11% and 13% of children were in two or more concurrent child care arrangements at 2 and 3 years of age. Increases in the number of arrangements were related to increases in children’s concurrent behavior problems and decreases in prosocial behaviors. Girls’ and younger children’s behavior appeared particularly vulnerable to arrangement multiplicity. Implications for policy and research are discussed. 

Introduction
Dramatic growth in maternal labor force participation over the past few decades has changed where and with whom young children spend their time. In the United States, over 60% of children under age five are in nonparental child care on a regular basis (Johnson, 2005). About 15% of young children are in two or more child care arrangements during a typical week, often experiencing a combination of formal (center, preschool, or regulated family child care) and informal (relative, nanny, or babysitter) care (Adams, Tout, & Zaslow, 2007; Capizzano & Adams, 2000; Early & Burchinal, 2001; Johnson, 2005). Multiple, concurrent arrangements are particularly common among children with employed mothers (22-44%) and preschool-age children (26%: Capizzano & Adams, 2000; Johnson, 2005). Prior research suggests that experiencing greater numbers of child care arrangements has negative effects on children’s behavior (e.g., Bacharach & Baumeister, 2003; Youngblade, 2003), particularly among boys (Crockenberg & Litman, 1991; Youngblade, 2003) and children with difficult temperaments (de Schipper, Tavecchio, van Ijzendoorn, & van Zeijl, 2004). However, much of this research confounds the use of multiple, concurrent arrangements, i.e., arrangement multiplicity, with changes in child care arrangements over time, i.e., long-term stability. Furthermore, the majority of studies focused on concurrent arrangements used cross-sectional data and statistical techniques that may not adequately control for selection factors into child care (Duncan, Magnuson, & Ludwig, 2004; NICHD ECCRN & Duncan, 2003). Using longitudinal data from the National Institute for Child Health and Human Development’s Study of Early Child Care and Youth Development (NICHD SECCYD), this study employs within-child fixed effects models to examine associations between changes in the number of concurrent, nonparental child care arrangements and changes in children’s behavioral outcomes at two and three years of age.

Child Care Instability and Child Development

Developmental psychology theory and research emphasize the importance of early experiences for children’s development (e.g., Bronfenbrenner & Morris, 1998; Shonkoff & Phillips, 2000). Given that children spend the majority of their time at home, it is not surprising that parenting and home characteristics have much larger effects on child development than child care characteristics (Belsky et al., 2007; Early & Burchinal, 2001; NICHD ECCRN, 2006). However, the large and growing body of research on nonparental child care before school entry has identified modest but significant and consistent associations between child care characteristics and children’s short- and long-term behavioral outcomes (e.g., Belsky et al., 2007; NICHD ECCRN, 2006). 

Child care stability is one important factor for young children as they build relationships with their caregivers and peers. De Schipper and colleagues (2003) identified three types of instability at child care: (1) daily instability, or the stability and availability of trusted caregivers throughout the day and the presence of regular routines within a single care arrangement; (2) long-term instability, which refers to both within-arrangement changes, such as caregiver turnover, and changes in and out of different care arrangements over time; and (3) arrangement multiplicity, or the number of separate child care arrangements a child regularly experiences during a single day or week. 

There is some evidence that exposure to a diverse range of settings, adult caregivers, and peer groups may promote children’s social skills and self-regulation. In one study, children whose mothers and child care providers employed different control strategies exhibited fewer behavioral problems than those whose mothers and caregivers used similar strategies (Erwin, Sanson, Amos, & Bradley, 1993). Similarly, in another study conducted in France, children who experienced high levels of discontinuity in the type and number of play objects at child care and at home displayed more cooperative social play and autonomy (Provost, 1994). Finally, Cryer and colleagues (2005) found that while infants and toddlers displayed an increase in distress immediately following a transition to a new classroom and caregivers, they also exhibited fewer behavior problems. However, these changes were short-lived; both behavior problems and distress returned to pre-transition levels within a month, presumably as children adapted to their new classrooms.
However, the majority of research suggests that child care instability has negative impacts on children’s social adjustment. From a child’s perspective, changing classrooms, caregivers, or peer groups within a single setting, as well moving among different care settings (e.g., a center and family child care home) may be stressful experiences, particularly if these settings differ in structure, rules, peer groups, caregiver attitudes, practices, and behavioral expectations. Unpredictable transitions may be especially stressful, but even when daily or weekly changes in arrangements are routine for parents and caregivers, children may not be adequately aware of or prepared for moving among settings. Frequent transitions may prevent the formation of dietary and sleep routines and interrupt the formation of secure caregiver-child attachments, which can contribute to increased child stress, health problems, and poor self-regulation (Fiese et al., 2002). Furthermore, more time with caregivers is associated with more sensitive caregiving and more positive child-caregiver interactions (Cummings, 1980; Elicker et al., 1999; Ritchie & Howes, 2003), and young children who receive frequent, repeated positive attention from caregivers exhibit more advanced social-emotional and cognitive outcomes than those who do not (Shonkoff & Phillips, 2000). Transitions across settings or conditions within a single setting are likely to limit or interrupt these positive child-caregiver interactions. 

Indeed, all three types of child care stability have been associated with young children’s social-emotional and behavioral outcomes. Within a single care setting, greater daily stability, including predictable routines and structure, is associated with greater well-being and ease at child care (De Schipper et al., 2003). Teacher turnover and changes in staffing are linked with poorer teacher-child interactions (De Schipper et al., 2003), less secure child-caregiver attachments (Raikes, 1993), and poorer social competence with peers (Howes & Hamilton, 1993). Greater numbers of different child care arrangements before kindergarten entry are associated with less competent play (Howes & Stewart, 1987), poorer social behavior (Loeb et al., 2004; NICHD ECCRN, 1998; Youngblade, 2003), problems adjusting to school (Howes, 1988), and a higher risk of severe externalizing problems (Bacharach & Baumeister, 2003). Qualitative work suggests changes in care arrangements contribute to parent stress (Chaudry, 2004), which in turn is related to poorer child outcomes (NICHD ECCRN, 2002). Finally, in studies conducted at Dutch child care centers, De Schipper and colleagues (2003, 2004a, 2004b) found that when children experienced arrangement multiplicity across a single day, they exhibited less satisfaction, less happiness, and more internalizing problem behaviors at child care. Likewise, research in the U.S. links arrangement multiplicity with behavioral non-compliance and increased externalizing problems (Tran, 2006; Youngblade, 2003). Unlike long-term stability, there does not appear to be a link between arrangement multiplicity and infant-caregiver attachment security (Elicker et al., 1999; Tran & Weinraub, 2006). 

Certain groups of children may be particularly susceptible to the impacts of child care stability. In the Netherlands, De Schipper, Tavecchio, and colleagues (2004) found that children with difficult temperaments who experienced several arrangements across a single day were at a greater risk for exhibiting internalizing problems than more easygoing children. Similarly, boys appear more likely to show problem behavior than girls when in more than one child care arrangement (Crockenberg & Littman, 1991; Youngblade, 2003). Child age may be important as well; there is evidence that younger children display more distress from caregiver and classroom transitions (Cryer et al., 2005), suggesting that older children are better able to adapt to different environments and situations than younger children. Furthermore, boys, children with difficult temperaments, and young children are particularly vulnerable to stress (Crockenberg, 2003), which may be indicative of the underlying mechanism though which arrangement multiplicity affects children’s behavior. 

In addition to child characteristics, aspects of the child care environments themselves, namely type and quality, may moderate the relationship between multiple arrangements and children’s behavior. More hours in center care before school entry are associated with more concurrent and later behavioral problems (Belsky et al., 2007; NICHD ECCRN, 2006). However, much prior research on arrangement multiplicity has focused on center care only in an international context (De Schipper et al., 2003; De Schipper, Tavecchio, et al., 2004; De Schipper, van Ijzendoorn, et al., 2004); studies including combinations of care comprised of home-based arrangements, which are more prevalent in the U.S., are needed. Additionally, the quality of the primary child care arrangement has been shown to moderate the relationship between multiple arrangements and infants’ language outcomes; 15-month-olds in multiple arrangements whose primary care was rated as low quality exhibited poorer language skills than those in single, low-quality arrangements, whereas infants in multiple arrangements with high-quality primary care scored higher on language measures than those in single, high-quality arrangements (Tran & Weinraub, 2006). The experience of a high-quality primary arrangement may offset any negative impacts of arrangement multiplicity on behavior. 
Distinguishing Arrangement Multiplicity from Long-term Stability
Generalizations and comparisons across studies must be made with caution, however, as the measures of number of child care arrangements vary and often confound the number of concurrent arrangements used at a single point in time with the number of consecutive child care arrangements used over a period of time. In several studies that used cross-sectional data, children’s primary caregivers (usually mothers) reported their children’s child care histories including the number of arrangements attended over the prior year or months (e.g., Bacharach & Baumeister, 2003; Blau, 1999; Howes, 1988; Howes & Stewart, 1987; Youngblade, 2003). These retrospective reports can include arrangements that were stopped and started during that period, and does not differentiate whether these arrangements were used simultaneously or consecutively. Two prior studies used longitudinal data (Tran, 2006; Tran & Weinraub, 2006), but arrangement multiplicity was defined as the number of months a child experienced two or more care arrangements, as opposed to the specific number of arrangements or transitions. Furthermore, much research on child care stability defines child care as any type of nonmaternal care, thereby including care by fathers as child care (e.g., NICHD ECCRN, 1998; Tran & Weinraub, 2006). Because fathers constitute an important source of care for young children (Johnson, 2005), including paternal care as a child care arrangement inflates the number of arrangements and may change the association between number of arrangements and children’s behavior. Longitudinal datasets that include the ages at which children started and stopped each child care arrangement and the relationship between the child and caregiver, like the NICHD SECCYD, can be used to distinguish arrangement multiplicity from long-term stability.
A relatively large body of research has examined child care stability over time and its relationship to child development (e.g., NICHD ECCRN, 1998). However, less is known about how arrangement multiplicity, involving frequent, regular transitions among settings, impacts child behavior. Isolating the impacts of arrangement multiplicity in particular is an important area of research, as the experience of multiple, concurrent arrangements is a common phenomenon before school entry; over one-quarter of preschool-age children experience “patchworks” of two or more different child care arrangements across an average day or week (Adams et al., 2007; Capizzano & Adams, 2000; Early & Burchinal, 2001; Johnson, 2005). 

Selection into Multiple Child Care: Potential Omitted Variable Bias?
The few studies that have identified links between child behavior problems and more precise measures of arrangement multiplicity (e.g., De Schipper et al., 2003, 2004b; Tran, 2006) may overestimate this association by using statistical techniques that do not adequately account for family selection into multiple arrangements. Some families appear to use multiple arrangements to expose their children to multiple settings, caregivers, and peer groups, such as both social, “educational” preschools and quieter, home-like environments with relatives (Capizzano & Adams, 2000; Morrissey, 2008). As previously mentioned, three- and four-year-old children more frequently experience arrangement multiplicity and combinations of regulated and informal settings than infants and toddlers (Capizzano & Adams, 2000; Floge, 1985; Johnson, 2005; Morrissey, 2008). Families using multiple arrangements average higher total child care costs and greater maternal education than those using single arrangements (Folk & Yi, 1994). On the other hand, for other families multiple arrangements are necessary to cover parents’ work hours (Folk & Yi, 1994; Han, 2004; Morrissey, 2008). Children whose mothers work nonstandard schedules (Folk & Yi, 1994; Han, 2004; Johnson, 2005; Presser & Cox, 1997), part-time schedules (Folk & Beller, 1993; Morrissey, 2008), or very long hours (Folk & Yi, 1994) are more likely to experience arrangement multiplicity. Among children from low-income families, those living in cohabitating or single-parent households are more likely to be in multiple arrangements (Adams et al., 2007; Morrissey, 2008). 

Many of these selection factors, particularly family structure, income, and mothers’ employment hours, are also related to children’s behavioral outcomes (e.g., Belsky et al., 2007). In order to isolate the relationship between the number of child care arrangements and children’s behavior, these potentially confounding factors must be taken into account. Most child care research uses Ordinary Least Squares (OLS) regression models in which selection factors are included as covariates (NICHD ECCRN & Duncan, 2003). However, only observed (i.e., measured) factors can be included as controls; it is possible that unmeasured, and thereby uncontrolled, family characteristics influence both child care use and child outcomes. For example, parents who are highly motivated to ensure their child is in high-quality child care may plan in advance and secure a single child care arrangement; these parents may also be more involved and attentive parents, promoting positive child outcomes. In contrast, parents who are less interested in their children’s child care may wait longer to arrange care and have to patch together several arrangements at the last minute; these parents may also be less sensitive to their children’s needs, contributing to less positive child outcomes. If parental motivation to plan child care is unmeasured and uncontrolled in the regression model, the estimates for the negative effects of multiple child care arrangements on children’s outcomes would be inflated. 
Researchers (e.g., Duncan et al., 2004; NICHD ECCRN & Duncan, 2003) have called attention to the endogeneity problem in nonexperimental research and suggest that studies use a variety of statistical techniques to take into account potentially biasing, unobserved characteristics of parents and children. Fixed effects models offers one approach for addressing potential omitted variable bias in longitudinal analyses. Within-child fixed effects models rely on within-child changes in children’s child care experiences over time to predict changes in child outcomes; as a result, all time-invariant (i.e., fixed) characteristics of a child and his or her family are removed from the regression equation (Allison, 2005; Duncan et al., 2004). Although the potential for selection bias is reduced in fixed effects models, these analyses do not eliminate the potentially biasing effects of variables that change with time. Time-varying variables shown to affect both child care use and children’s behavioral outcomes, including family income (Dearing, McCartney, & Taylor, 2006), cognitive stimulation in the home (Belsky et al., 2007), maternal depression (Petterson & Albers, 2001), maternal employment status and hours (Brooks-Gunn, Han, & Waldfogel, 2002), and family structure (Dunifon & Kowaleski-Jones, 2002), must be included as covariates. Although within-child fixed effects analyses have been used in developmental research (e.g., Dunifon & Kowaleski-Jones, 2002), this method has not been employed to explore the associations between changes in the number of child care arrangements and changes in children’s behavior.

The Current Study
Despite the prevalence of arrangement multiplicity and the wealth of research on child care quality, quantity, and type (e.g., Belsky et al., 2007; NICHD ECCRN, 2006), few studies have investigated the impacts of arrangement multiplicity, as distinguished from long-term child care stability, on child development. Furthermore, the relatively little research in this area may be subject to selection bias. The present study addresses these gaps in the literature by examining the association between changes in the number of concurrent, nonparental child care arrangements and changes in young children’s behavioral outcomes in the NICHD SECCYD, as reported by both their mothers and primary child care providers, using within-child fixed effects models. 

Two main hypotheses were tested. First, based on previous research, increases in the number of arrangements were expected to be associated with concurrent increases in behavior problems and decreases in prosocial behaviors; however, if prior studies were susceptible to omitted variable bias, no association between changes in the number of arrangements and behavior would be identified. Second, if an association between arrangement multiplicity and children’s behavioral outcomes was found, child gender, age, temperament, and primary child care type and quality were hypothesized to moderate the relationship; boys, young children, children with difficult temperaments, and those experiencing center-based or low-quality child care would be more negatively affected by multiple arrangements.
Method
Data
Data from Phase I of the NICHD SECCYD were used in the current study. Beginning in 1991, the study collected data in ten cities across the country (Boston, MA; Lawrence, KS; Seattle, WA; Orange County, CA; Little Rock, AR; Pittsburgh, PA; Philadelphia, PA; Morganton, NC; Madison, WI; and Charlottesville, VA). Recruitment and selection procedures are described in more detail in several publications (see NICHD ECCRN, 1997). The sample was not intended to be nationally representative, and averages higher income and education and contains lower proportions of minorities than the general population. However, in general, the demographic characteristics of the sample were comparable to those of people living in the same geographic areas at the beginning of the study (NICHD ECCRN, 1997). A total of 1,364 families were enrolled in the study when children were 1 month old. Attrition reduced the sample to 1,229 children and families at 36 months. Multiple imputation (MI) was used to account for potential biases resulting from missing data (Allison, 2002). MI involves replacing missing values with predictions based on other observed variables, creating a “complete” dataset. Whereas single imputation replaces each missing value with one predicted value, MI replaces the missing value several times, creating several datasets to account for uncertainty in assigning values. Analyses are performed on each dataset and then combined to yield single estimates.

This study included a subsample of children who regularly attended nonparental child care for at least one hour per week at both of two time points (24 and 36 months).
 MI increased the subsample used in this study from 484 to 850 children (imputation 1). Children experiencing exclusively parent care (i.e., those in no nonparental arrangements) were excluded from the sample, as this group is likely fundamentally different from those in some nonparental care (NICHD ECCRN, 1997). Many children in exclusive parental care have parents who work nonoverlapping shifts or have flexible, at-home careers, and may have purposely selected these conditions so that their children did not have to attend child care.

Procedure

Telephone interviews conducted every three months from 1 to 36 months gathered information on child care arrangements. Additional information was collected periodically through questionnaires administered to mothers and child care providers, and observations of the child’s home and nonmaternal child care settings. Child care arrangement data collected at 23 and 34 months were paired with child outcome, observational, and family demographic data collected at 24 and 36 months, respectively. 

Measures
Predictor variables. The number of concurrent, nonparental child care arrangements served as the predictor or “treatment” variable. During telephone interviews, mothers reported the number (up to 3) and type of child care arrangements their children had regularly experienced over the prior three months. Nonparental child care arrangements included care by grandparents, in-home care (care in the child’s home), family child care (care in the caregiver’s home), center care (including child care centers, preschools, and Head Start programs), and other care (predominantly sibling care). At each time point, the number of nonparental arrangements reported was summed, ranging from 0-3. Among children reported to have two or more arrangements, the number of and age (in months) of starts and stops in child care arrangements since the last phone interview (prior 3 months) were used to distinguish between arrangement multiplicity at one point in time from arrangement stability over time. If the age a child quit one arrangement was equal to the age the child started another arrangement, or if the age the child quit one arrangement was younger than the age the child started another arrangement, it was assumed these arrangements did not overlap in time and the child was recoded as experiencing one arrangement at that time point. In contrast, if the child had not quit any arrangements during the prior three months or if the age the child quit an arrangement was greater than the age another arrangement was started, arrangements were considered to be experienced simultaneously, and the number of arrangements mothers reported was used as the concurrent number of arrangements. Using these criteria, at 24 months, 28 children were recoded from attending two arrangements to one, and 4 children were recoded from attending three to one. At 36 months, 100 children were recoded from experiencing two arrangements to experiencing one, and 12 children were recoded from attending three arrangements to one. Correlations between the number of 
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Figure 3.1. The Number of Concurrent, Nonparental Child Care Arrangements of Children from 3 to 36 Months (non-imputed data). Number of concurrent arrangements took into account the age of starts and stops in child care arrangements over the prior 3 months. Consistent with national surveys, the proportion of children in multiple arrangements in the NICHD SECCYD increased with age, from 3.9 percent at 3 months to 13 percent at 36 months. 

arrangements reported by mothers and the recoded number of concurrent arrangements were high (r = .99 at 24 months, r = .97 at 36 months). 

As shown in Figure 3.1, the proportion of children in two or more arrangements grew steadily from 3 to 24 months, and then increased more sharply between 24 and 36 months, which is consistent with national surveys (e.g., Capizzano & Adams, 2000). Between 3 and 36 months, 74% of children were in two or more concurrent arrangements during at least one data collection point (3, 6, 9, 12, 15, 18, 21, 24, 27, 30, 33, and 36 months). 
Because of the increased use of multiple arrangements upon entering the preschool years, this study examined multiple arrangements and children’s behavior at two and three years of age. The proportions of children experiencing one, two, and three or more child care arrangements at 24 and 36 months, the sample examined in the current study, are provided in Table 3.1. 
Table 3.1. Proportions of Children in Child Care in Different Numbers of Child Care Arrangements by Age (N = 850, imputation 1).
	
	Number of Nonparental Child Care Arrangements

	Age
	1
	2
	3 or more

	24 months
	88.9%
	10.6%
	.5%

	36 months
	82.8%
	14.2%
	3.0%

	Across both Ages 
	85.9% (1,529)
	12.2% (218)
	1.9% (34)


Note: Sample size for the 5 imputations ranged from 848 to 854. Parentheses include the number of observations from Imputation 1.

There was considerable within-child variability in number of arrangements; 19% of children experienced a change in their number of arrangements from 24 to 36 months. Of these children, 68% experienced an increase and 32% a decrease in number of arrangements from 24 to 36 months. Children who experienced an increase entered nonmaternal care at a younger age and experienced more positive home environments during infancy (as measured by HOME scores); however, these two groups did not differ in gender, temperament, maternal education, family income at birth, or in any outcome variables at either age. 

Outcome variables. Ratings of children’s behavior on the Adaptive Social Behavioral Inventory (ASBI: Hogan, Scott, & Bauer, 1992) and a modified version of the Child Behavior Checklist (CBCL: Achenbach, 1991) served as the dependent variables. Both mothers’ and primary child care providers’ ratings were used, as these reports are often only moderately correlated which results from both reporter biases and actual differences in children’s behavior across situations (Bulotsky-Shearer, Fantuzzo, & McDermott, 2008; Cai, Kaiser, & Hancock, 2004). Levels of skewness and kurtosis for each variable were adequate for analyses assuming normal distribution and the psychometric properties of each instrument are well-established.

The ASBI consists of 30 items organized into three scales: Express, Comply, and Disrupt. During the 24 and 36 months home visits and child care visits, mothers and children’s primary nonmaternal caregivers reported the focal child’s general behavior on each item on a 3-point scale: (1) rarely or never, (2) sometimes, or (3) almost always. The Express scale contains 13 items to assess prosocial, expressive behaviors (e.g., Is open and direct). The Comply scale contains 10 items that measure compliance behaviors (e.g., Cooperates). The Express and Comply scales were standardized and summed to form a composite measure of prosocial behavior. In contrast to the two prosocial scales, the Disrupt score assesses normative negative behaviors using 7 items (e.g., Teases other children). Reliability was moderate for all three scales (α = .71-.85). 

The modified CBCL 2-3y contains 99 items and was administered during home and child care visits at 24 and 36 months. At each time point, mothers and caregivers rated the focal child’s behavior currently and over the prior two months on each item on a 3-point scale: (0) not true, (1) somewhat true, or (2) very true of the child. Two subscales were generated: Internalizing Problems (e.g., Withdrawn, Nervous/tense) and Externalizing Problems (e.g., Has temper tantrums, Gets in many fights). All scales showed good test-retest reliability (r = .71-.93). Raw scores were converted to standard T-scores based on normative data to allow for the comparison of scores across ages. Pairwise correlations between the eight outcome variables are 
Table 3.2. Children’s Behavioral Outcomes: Pairwise Correlations (N = 850, imputation 1).
	Variables
	1
	2
	3
	4
	5
	6
	7
	8

	1. ASBI Prosocial Composite (M)
	-
	
	
	
	
	
	
	

	2. ASBI Disrupt Scale (M)
	-.28***
	-
	
	
	
	
	
	

	3. CBCL Externalizing Problems (M)
	-.40***
	.56***
	-
	
	
	
	
	

	4. CBCL Internalizing Problems (M) 
	-.41***
	.48***
	.66***
	-
	
	
	
	

	5. ASBI Prosocial Composite (CG)
	.23***
	-.06***
	-.16***
	-.13***
	-
	
	
	

	6. ASBI Disrupt Scale (CG)
	-.11***
	.11***
	.15***
	.10***
	-.31***
	-
	
	

	7. CBCL Externalizing Problems (CG)
	-.12***
	.10***
	.17***
	.09***
	-.44***
	.61***
	-
	

	8. CBCL Internalizing Problems (CG) 
	-.16***
	.05***
	.09***
	.11***
	-.49***
	.40***
	.66***
	-


***p < .001. 

presented in Table 3.2. Mother and caregiver ratings were modestly but significantly correlated.
Time-varying child and family characteristics. Eight time-varying family covariates that were assessed at each of the two time points were included. Child’s age corresponded with the month of data collection. Family income-to-needs ratio, an index of family resources, was computed at each time point as the ratio of family income reported to the appropriate poverty threshold for each household size and number of children under 18 using data from the U.S. Census Bureau. Higher scores indicate greater financial resources. During phone interviews, mothers reported their employment status (0 = not employed, 1 = employed and working), the number of hours per week they worked outside the home (if employed), and their marital status (0 = not married, 1 = married). During each home visit, mothers completed the 20-item My Feelings questionnaire, adapted from the Center for Epidemiological Studies Depression Scale (CES-D: Radloff, 1977), to assess their depressive symptoms (α = .85, test-retest reliability = .57), and the Parenting Stress Index (PSI), adapted from the Parent Role Quality Scale (Barnett & Marshall, 1991), which consists of 10 negative, or concern items, and 10 positive, or reward items, about mothers’ parenting experiences (α = .80-.90, test-retest reliability ranged from .72 to .81).
 Finally, a parenting quality composite score was calculated from standardized scores of maternal sensitivity and scores on the Home Observation for Measurement of the Environment Scale (HOME: Caldwell & Bradley, 1984). Assessments of mothers’ sensitivity to their children’s needs were derived from videotaped mother-child interactions at 24 and 36 months. Scores reflected mothers’ reactions to their children’s nondistress, intrusiveness (reversed), positive regard, supportive presence, hostility (reversed), and respect for autonomy. See NICHD ECCRN (2002) for a more detailed description of the measure. The HOME, administered during home visits when children were 15 and 36 months old, contains 57 items on 8 subscales: learning materials; language stimulation; physical environment; parental responsivity; learning stimulation; modeling of social maturity; variety in experience; and acceptance of the child. Because the HOME was not administered at 24 months, HOME scores at 24 months were imputed as the mean of the standardized scores at 15 and 36 months. The parenting composite variable at each age represents a mean of the standard scores from maternal sensitivity and HOME ratings.

Child care characteristics. Three child care characteristics were included as time-varying covariates. Mothers reported the number of hours their children spent in each child care arrangement and the type of care during phone interviews. A dichotomous variable was used for child care type (0 = no center care, 1 = any center care). The quality of the primary child care arrangement was assessed using the Observational Record of the Caregiving Environment (ORCE: for a detailed description, see NICHD ECCRN, 2002). At each point, children were observed in the child care setting in which they spent the most time on two days. Observers completed four 44-minute cycles at 24 and 36 months, rating the quality of care within six categories: sensitivity to the child’s nondistress; stimulation of the child’s cognitive development; positive regard for the child; emotional detachment (reversed); flatness of affect (reversed); fostering the child’s exploration; and intrusiveness (reversed). Reliability ranged from .80 to .90. This study uses qualitative composites at each age that represent the mean of ratings on each scale. Scores ranged from 1 to 4, with higher scores indicating higher quality. 

Moderators. In addition to child age, child care quality, and child care type, which were included as time-varying covariates (explained above), two stable child characteristics, gender and temperament, were tested as moderators in the association between changes in the number of arrangements and child behavior. Child gender was coded as a dichotomous variable (0 = female, 1 = male) based on data collected during the hospital visit at birth. At 1 and 6 months, mothers rated their children’s temperament using the Infant Temperament Questionnaire (Medoff-Cooper, Carey, & McDevitt, 1993). At each age, the scores from all 55 items were added to form a composite measure of difficulty from the approach, activity, mood, intensity, and adaptability subscales, with high scores indicating a “difficult” temperament. The mean of ratings at 1 and 6 months is used in this study. 

Analytical Strategy

As previously discussed, examining the associations between child care and child outcomes requires that potentially confounding variables, i.e., characteristics associated with both child care characteristics and child outcomes, be taken into account (e.g., NICHD ECCRN & Duncan, 2003). This study employed within-child fixed effects models to examine the relationship between changes in the number of concurrent, nonparental child care arrangements and changes in children’s behavior. Alternative techniques for analyzing longitudinal data, such as hierarchal modeling, are more appropriate for estimating nonlinear growth patterns (Singer & Willet, 2003); however, because only two time points were included in this study, nonlinear patterns cannot be explored. Random effects models offer another approach for analyzing longitudinal data in which the non-independence of longitudinal data (i.e., repeated measures) is taken into account by allowing for random intercepts. Random effects models assume that any omitted variables are randomly distributed, are independent of predictor and outcome variables, and are modeled as a separate component of the error term. If these assumptions are not met, random effects models are vulnerable to bias from stable, omitted variables. Potential omitted variables could include measures of parenting practices that do not change over time, which may influence both the use of multiple arrangements and children’s behavior. In this case, estimates from random effects models would be biased.


Fixed effects regressions reduce potential omitted variables bias by relying on repeated measures of predictor and outcome variables. Fixed effects models predict changes in the outcome from changes in the predictor, and thereby account for selection bias of measured and unmeasured variables to the extent they have the same impact on the outcomes and predictors at all time points. Equation 1 illustrates the within-child fixed effects model used in this study. The behavioral outcome (Yit) for child i at time t is a function of the number of child care arrangements attended at time t (NUMit). Each time-varying variable in the equation is averaged over all data collection points for each child (e.g., NUMi. is the average number of child care arrangements across all assessment points), and this average value is then subtracted from the value at a particular time point for that specific child. Because in this study measures at only two time points (24 and 36 months) are included, fixed effects models produce the same results as regressions with change scores. As a result of examining within-child change, all measured and unmeasured fixed (time-invariant) effects of child i drop out of the model (e.g., gender). Therefore, only time-varying covariates (e.g., income) are included in the model. 

Yit – Yi. = µit – µi. + β1(NUMit – NUMi.) + β2(Time-varying Covariatesit – Time-varying Covariatesi.) + β3(Fixed Covariatesi – Fixed Covariatesi) + ε
it – εi. (1) 

Although fixed effects models do not eliminate the potentially biasing effects of unmeasured characteristics that change over time, they provide more conservative estimates than random effects models for examining the relationships between child care characteristics and child outcomes by eliminating potential biases from stable factors. In addition to the main effects of number of arrangements, interactions were used to test for moderation, consistent with procedures explained by Baron and Kenny (1986). All continuous variables were centered at the grand mean to reduce the potential for problems resulting from collinearity.

Results
Child Care Patterns


Consistent with national surveys (e.g., Capizzano & Adams, 2000), 14% of children experienced arrangement multiplicity across the two time points (M = 1.16, SD = .42), and the proportion of children in multiple arrangements grew with age. Across both ages, combinations of center care and home-based arrangements (i.e., grandparent, in-home, or family child care) accounted for nearly one-quarter (23%) of combinations of care types experienced by children in two or more arrangements. Combinations of two home-based arrangements (22%) were slightly less common, and the use of two center-based programs was very uncommon (4%). At 36 months, 27% 
Table 3.3. Family, Child, and Child Care Characteristics: Regression Weighted Descriptive Statistics (N = 850, imputation 1). 

	
	M

	# of Nonparental Arrangements 
	1
	2
	3 or more

	Background characteristics:
	
	
	

	% Male
	49.46%
	50.32%
	64.71%

	% White
	80.04%
	80.59%
	85.29%

	% Black
	10.02%
	8.83%
	5.88%

	% Hispanic
	5.80%
	7.36%
	0%

	% Other race
	4.14%
	3.22%
	8.82%

	Child temperament
	3.23 (.44)
	3.28 (.44)
	3.30 (.38)

	Maternal education (in years)
	14.60 (2.45) ab
	14.98 (2.29)
	15.35 (1.97)

	Average number of hours per week in nonmaternal child care birth-15 months
	23.61 (15.13)
	22.41 (15.37)
	19.37 (15.96)

	Number of different child care arrangements birth-36 months
	5.11 (3.04) ab
	7.11 (3.45)
	8.62 (4.37)

	Time-varying Covariates:
	
	
	

	Parenting quality composite 
	.06 (.79) ab
	.19 (.67)
	.34 (.71)

	Maternal depression symptoms
	9.59 (8.95)
	9.69 (8.12)
	10.90 (9.94)

	Family income-to-needs ratio
	4.07 (3.26)
	4.50 (3.18)
	4.56 (3.67)

	% Married households
	76.54%
	73.60%
	64.71%

	% Mothers employed
	79.05%
	81.42%
	76.47%

	Hours per week mother works*
	35.87 (12.09) ab
	31.95 (13.19) 
	29.08 (13.06) 

	Quality of primary child care 
	2.79 (.53) a
	2.88 (.51) 
	2.83 (.58)

	Number of hours per week in nonparental child care
	31.70 (15.45)
	32.51 (16.82)
	31.94 (16.39)

	% in any center care
	36.19% ab
	52.90% 
	58.82%

	Number of child-year observations
	1,529
	218
	34


Note: Means and standard deviations are presented for continuous variables; percentages are provided for categorical variables. Mean comparisons are regression-adjusted for repeated measures per child and multiply-imputed datasets (using the robust cluster option and _mim_ procedure in STATA). Numbers of child-year observations from imputation 1 are provided (range: 1,965 – 1,967). 

* Hours of work per week include employed mothers only. 
a Children in 1 child care arrangement significantly differed from those using 2 arrangements (p < .05). b Children in 1 child care arrangement significantly differed from those using 3 arrangements (p < .05). c Children in 2 child care arrangements significantly differed from those using 3 arrangements (p < .05). 

of children were in a combination of center and home-based care, whereas only 13% of children experienced this combination at 24 months. 

Descriptive Results

Table 3.3 provides descriptive information on background and variables. Children in two or three arrangements had more highly-educated mothers, experienced higher-quality parenting (as measured by maternal sensitivity and the HOME scale), and were more likely to experience some center care than those in single arrangements. Children experiencing arrangement multiplicity had mothers who worked fewer hours than those in single arrangements, but the groups did not differ in the total number of hours in nonparental care each week. Children in two arrangements averaged higher-quality primary care and marginally higher family income-to-needs ratios than those in single arrangements. Children in multiple arrangements also had histories of child care instability, as indicated by greater numbers of arrangements experienced between birth and 36 months. 

Descriptive results on outcome variables, displayed in Table 3.4, did not reveal a consistent linear relationship between the number of nonparental child care arrangements and children’s behavior. Comparisons of means (regression-adjusted using robust clustering for repeated within-child measures) indicated that at 24 months, children in two child care arrangements exhibited more mother-reported disruptive behavior and marginally more caregiver-reported internalizing problems than those in single arrangements. However, at 24 and 36 months, children in three arrangements were rated by caregivers as displaying fewer disruptive behaviors than those in one or two arrangements.  

Table 3.4. Behavioral Outcome Means and Standard Deviations by Number of Arrangements and Age (N = 850, imputation 1). 

	
	M

	
	24 Months
	36 months

	# of Nonparental Arrangements 
	1
	2
	3 or more
	1
	2
	3 or more

	Mother-reported outcomes:
	
	
	
	
	
	

	ASBI Prosocial Composite
	.17 

(1.71)
	.13 

(1.63)
	.81 

(1.18)
	.07 

(1.68)
	-.01 (1.81)
	.44 

(1.31)

	ASBI Disrupt Scale
	10.08 a (1.83)
	10.63 (1.95)
	10.00 (1.08)
	10.60 

(1.96)
	10.72 (2.05)
	11.11 (1.75)

	CBCL Externalizing Problems 
	51.88 (8.14)
	52.67 (8.77)
	49.86 (7.10)
	51.11 

(8.39)
	50.57 (8.25)
	52.49 (5.75)

	CBCL Internalizing Problems 
	49.70 (8.68)
	49.56 (10.53)
	46.43 (2.81)
	51.03 

(9.53)
	50.46 (9.72)
	51.00 (8.37)

	Caregiver-reported outcomes:
	
	
	
	
	
	

	ASBI Prosocial Composite
	.06 

(1.73)
	.05 

(1.67)
	.96 

(1.62)
	.05 

(1.68)
	-.18 (1.70)
	.31 

(1.46)

	ASBI Disrupt Scale
	9.83 (2.59)
	10.26 (2.49)
	7.62 (2.31)
	10.22 b 

(2.62)
	9.75 c (2.54)
	8.17 (2.28) 

	CBCL Externalizing Problems 
	47.15 (10.36)
	50.66 (12.16)
	40.87 (15.12)
	46.70 (10.78)
	45.62 (10.35)
	44.56 (11.00)

	CBCL Internalizing Problems 
	48.46 (11.95)
	51.98 (12.13)
	41.57 (10.98)
	49.51 (11.90)
	49.55 (11.73)
	50.91 (12.17)

	Number of child-year observations
	1,529
	218
	34
	1,529
	218
	34


Note: ASBI = Adaptive Social Behavior Inventory. CBCL = Child Behavior Checklist. Means and standard deviations are presented. Mean comparisons are regression-adjusted for repeated measures per child and multiply-imputed datasets (using the robust cluster option and _mim_ procedure in STATA). Numbers of child-year observations from imputation 1 are provided. Higher numbers indicate more of the corresponding behavior. 
a Children in 1 child care arrangement significantly differed from those using 2 arrangements (p < .05). b Children in 1 child care arrangement significantly differed from those using 3 arrangements (p < .05). c Children in 2 child care arrangements significantly differed from those using 3 arrangements (p < .05). 

Table 3.5. Predicting Mother-reported ABSI and CBCL Outcomes: Within-Child Fixed Effects Regression Results (N = 850, imputation 1). 
	
	Prosocial Composite
	Disrupt Scale
	Externalizing Problems
	Internalizing Problems

	Model
	1
	2
	1
	2
	1
	2
	1
	2

	
	B

(SE)
	B

(SE)
	B

(SE)
	B

(SE)
	B

(SE)
	B

(SE)
	B

(SE)
	B

(SE)

	Number of child care arrangements
	-.30*

(.12)
	-.35†

(.20)
	.24

(.16)
	.27

(.26)
	1.18*

(.56)
	.91

(.93)
	1.22†

(.66)
	.53

(1.09)

	Parenting stress
	-.03**

(.01)
	-.03**

(.01)
	.01

(.01)
	.01

(.01)
	.06

(.05)
	.05

(.05)
	.15**

(.06)
	.15**

(.05)

	Total number of hours per week in nonparental care 
	<.01

(<.01)
	<.01

(<.01)
	<.01

(.01)
	<.01

(.01)
	-.03

(.02)
	-.03

(.02)
	-.03

(.03)
	-.03

(.03)

	Quality of primary child care 
	.02

(.10)
	.11

(.12)
	.04

(.16)
	<.01

(.19)
	.03

(.44)
	-.37

(.54)
	-.36

(.50)
	-.52

(.67)

	In any center care 
	-.10

(.13)
	-.08

(.16)
	.21

(.16)
	.14

(.19)
	.44

(.58)
	.51

(.71)
	.42

(.71)
	.09

(.83)

	Age (24 as reference)
	-.06

(.06)
	-.10

(.08)
	.11

(.08)
	.16

(.11)
	.15

(.27)
	-.02

(.37)
	.30

(.32)
	.17

(.44)

	Family income-to-needs ratio 
	-.01

(.03)
	-.01

(.03)
	<.01

(.04)
	<.01

(.04)
	.07

(.13)
	.06

(.13)
	-.18

(.16)
	-.19

(.16)

	Parenting quality composite 
	.12

(.10)
	.13

(.10)
	-.11

(.14)
	-.12

(.14)
	-.41

(.43)
	-.43

(.44)
	.23

(.53)
	.18

(.53)

	Maternal depression
	<.01

(.01)
	<.01

(.01)
	<.01

(.01)
	<-.01

(.01)
	.02

(.03)
	.02

(.03)
	.03

(.04)
	.02

(.04)

	Mother is employed
	-.25

(.22)
	-.28

(.22)
	.53†

(.30)
	.49

(.30)
	.35

(1.03)
	.45

(1.04)
	.97

(1.23)
	.95

(1.24)

	Hours per week mother works 
	.01*

(.01)
	.01*

(.01)
	-.02*

(.01)
	-.02*

(.01)
	-.04

(.03)
	-.04

(.03)
	-.05

(.03)
	-.04

(.03)

	Mother is married
	-.24

(.28)
	-.22
(.29)
	.07

(.32)
	.08
(.32)
	.02

(1.28)
	-.01

(1.30)
	-.21

(1.26)
	-.25

(1.28)

	Interactions:
	
	
	
	
	
	
	
	

	Male X Number of arrangements
	
	.01

(.24)
	
	-.70*
(.33)
	
	-.55

(1.14)
	
	-.89

(1.32)


Table 3.5 Continued.

	Temperament X Number of arrangements
	
	.18

(.29)
	
	.02

(.39)
	
	-.43

(1.36)
	
	-1.10

(1.59)

	Age X Number of arrangements
	
	.12
(.18)
	
	-.12

(.23)
	
	.58

(.78)
	
	.34

(.91)

	Quality of child care X Number of arrangements
	
	.23

(.19)
	
	.05

(.26)
	
	1.14

(.87)
	
	.47

(1.04)

	Any center care X Number of arrangements
	
	-.05

(.24)
	
	.23

(.31)
	
	-.34

(1.07)
	
	.85

(1.23)

	Constant
	.57*

(.27)
	.60

(.28)
	-.59*

(.32)
	-.59†
(.33)
	-.76
(1.28)
	-.69
(1.33)
	-1.24
(1.31)
	-.94

(1.36)

	R2 (within)
	.04
	.03
	.03
	.04
	.02
	.02
	.03
	.03


Note: ASBI = Adaptive Social Behavior Inventory. CBCL = Child Behavior Checklist. 
†p < .10. *p < .05. **p < .01. ***p < .001.

Multivariate Results
Mother-reported outcomes. Results from the within-child fixed effects regression models for mothers’ reports on the ASBI and CBCL are reported in Table 3.5. An increase in number of arrangements was associated with fewer prosocial
behaviors (B = -.30, SE = .12, p = .013). The effect size, calculated by dividing the regression coefficient by the standard deviation of the change in behavior between 24 and 36 months, was modest (d = -.21). The main effect of changes in number of arrangements was not associated with changes in disruptive behaviors, but child gender was found to moderate this relationship; surprisingly, an increase in number of arrangements was associated with an increase in disruptive behaviors among girls (B = .71, SE = .26, p = .007, d = .37), whereas there was no association among boys (B = -.12, SE = .20, p = .534, d = -.06). Similarly, increases in number of arrangements were associated with increases in children’s externalizing problems (B = 1.18, SE = .56, p = .037, d = .18) and marginal increases in internalizing problems (B = 1.22, SE = .66, p = .063, d = .15). There was no evidence that child temperament, age, or child care characteristics moderated these main effects.

Caregiver-reported outcomes. Results from the fixed effects regression models for caregiver-reported outcomes on the ASBI and CBCL are displayed in Table 3.6. The main effect of a change in number of child care arrangements was unrelated to children’s prosocial behavior or disruptive behaviors. However, age moderated the effect of number of arrangements on children’s disruptive behaviors; increases in number of arrangements were associated with decreases in disruptive behaviors among 36-month-olds (B = -.65, SE = .27, p = .030, d = -.21), whereas there was a positive, marginally significant relationship between number and disruption among 24-month-olds (B = .91, SE = .52, p = .091, d = .29).
Similar to the findings with mother-reported outcomes, increases in number of arrangements were associated with increased caregiver-reported internalizing problems (B = 3.97, SE = 1.44, p = .010, d = .28) and marginal increases in externalizing problems (B = 2.60, SE = 1.33, p = .068, d = .23). Age was found to moderate the effect of change in number of arrangements on externalizing and internalizing problems; at 24 months children multiple arrangements were associated with more externalizing problems ( B = 6.72, SE = 2.25, p = .010, d = .58) and more internalizing problems (B = 8.56, SE = 2.93, p = .013, d = .61). By contrast, at 36 months the number of arrangements was unrelated to neither externalizing (B = -.21, SE = .88, p = .812, d = .02) nor internalizing problems (B = .59, SE = 1.05, p = .571, d = .04). 

Approximating Direction of Causality

Although theory suggests that the experience of multiple child care arrangements contributes to increased behavior problems and decreased prosocial 

Table 3.6. Predicting Caregiver-reported ABSI and CBCL Outcomes: Within-Child Fixed Effects Regression Results (N = 850, imputation 1). 
	
	Prosocial Composite
	Disrupt Scale
	Externalizing Problems
	Internalizing Problems

	Model
	1
	2
	1
	2
	1
	2
	1
	2

	
	B

(SE)
	B

(SE)
	B

(SE)
	B

(SE)
	B

(SE)
	B

(SE)
	B

(SE)
	B

(SE)

	Number of child care arrangements
	-.24

(.21)
	-.60†

(.33)
	-.05
(.31)
	.91†

(.52)
	2.60†

(1.33)
	6.72*

(2.25)
	3.97*

(1.44)
	8.56*

(2.93)

	Parenting stress
	.01

(.02)
	.01

(.02)
	-.03
(.03)
	-.03

(.03)
	-.19†

(.11)
	-.20†

(.11)
	-.24

(.16)
	-.25

(.16)

	Total number of hours per week in nonparental care 
	.01

(.01)
	.01

(.01)
	-.01
(.01)
	-.01

(.01)
	-.08†

(.04)
	-.08†

(.04)
	-.07

(.05)
	-.08†

(.05)

	Quality of primary child care 
	.42*

(.15)
	.44*

(.21)
	.28
(.20)
	.24

(.24)
	.04

(.85)
	.09

(1.12)
	-1.09

(1.01)
	-.98

(1.71)

	In any center care 
	-.44*

(.20)
	-.54*

(.24)
	-.03

(.35)
	.05

(.39)
	-1.05

(1.78)
	-1.02

(1.68)
	1.64

(1.57)
	2.21

(1.74)

	Age (24 as reference)
	.10

(.10)
	<.01

(.14)
	.07

(.35)
	.49**
(.18)
	.81

(.82)
	2.83***
(.68)
	-.22

(.90)
	1.64*

(.82)

	Family income-to-needs ratio 
	.02

(.04)
	.03

(.04)
	.02

(.06)
	.04

(.06)
	-.63*

(.24)
	-.59*

(.24)
	-.60

(.36)
	-.56

(.36)

	Parenting quality composite 
	.17

(.14)
	.17

(.14)
	-.13

(.28)
	-.11

(.29)
	-.56

(.81)
	-.63

(.81)
	-.27

(1.05)
	-.27

(1.04)

	Maternal depression
	<.01

(.01)
	<.01

(.01)
	.01

(.03)
	.01

(.03)
	-.02

(.05)
	-.01

(.08)
	<.01

(.09)
	.01

(.08)

	Mother is employed
	.28

(.40)
	.29

(.41)
	.06

(.63)
	.04

(.64)
	.15

(2.80)
	.22

(2.62)
	-1.47

(2.89)
	-1.59

(2.89)

	Hours per week mother works 
	-.01

(.01)
	-.01

(.01)
	-.01

(.01)
	-.01

(.01)
	.02

(.05)
	.02

(.05)
	.05

(.06)
	.05

(.06)

	Mother is married
	.16

(.42)
	.15

(.42)
	.78

(.50)
	.80

(.51)
	1.66

(1.95)
	1.40

(1.99)
	-.19

(2.31)
	-.16

(2.29)

	Interactions:
	
	
	
	
	
	
	
	

	Male X Number of arrangements
	
	.57
(.34)
	
	-.03

(.61)
	
	.53

(2.98)
	
	-1.61

(3.16)


Table 3.6 Continued. 

	Temperament X Number of arrangements
	
	.08

(.41)
	
	1.15

(.86)
	
	-2.40

(3.05)
	
	.95

(3.92)

	Age X Number of arrangements
	
	.23

(.31)
	
	-1.18*
(.50)
	
	-5.79*

(2.00)
	
	-5.14†

(2.54)

	Quality of child care X Number of arrangements
	
	-.02

(.29)
	
	-.07

(.45)
	
	-.77

(2.89)
	
	-1.02

(2.89)

	Any center care X Number of arrangements
	
	.23

(.33)
	
	-.05

(.51)
	
	.66

(2.04)
	
	-.71

(2.34)

	Constant
	-.17

(.42)
	-.03

(.42)
	-.56
(.65)
	-.92*
(.68)
	-1.60

(2.77)
	-3.04

(2.89)
	.08

(3.00)
	-1.63

(2.94)

	R2 (within)
	.03
	.04
	.02
	.03
	.06
	.07
	.04
	.05


Note: ASBI = Adaptive Social Behavior Inventory. CBCL = Child Behavior Checklist.
†p < .10. *p < .05. **p < .01. ***p < .001.

behaviors, it is also possible that children are selected into different numbers of arrangements based on their behavior. Within-child fixed effects models control for child behavior to the extent to which behavior is stable, but within-individual behavioral variation over time may affect a child’s likelihood of experiencing arrangement multiplicity. It is possible that families elect (or caregivers require) to split time between two nonparental arrangements when children are poorly behaved so as not to overburden one caregiver. Unfortunately, as with all nonexperimental data, the direction of causation is unclear; however, longitudinal measures of child outcomes can be used to test whether prior behavior predicts the subsequent use of multiple arrangements. Neither the ASBI nor the CBCL were conducted prior to 24 months, but children’s behavior at child care was assessed by observers during the administration of the ORCE at 15 months. Observer-rated negative mood, activity level, peer socialization, unfocused play, and play complexity at 15 months did not predict the number of arrangements experienced at 24 and 36 months in regression analyses, using robust clusters to account for repeated measures. By contrast, sustained attention (B = .05, SE = .02, p = .023, d = .08) and positive mood (B = .07, SE = .03, p = .007, d = .09) at 15 months predicted later arrangement multiplicity, suggesting that better-adjusted children were more often selected into multiple arrangements. 

Discussion 
Considering that nearly three-quarters of children experience two or more concurrent child care arrangements at least once before age three, the associations between the number of arrangements and child development have important implications for families’ child care decisions and early childhood policy. The results of this study corroborate the previously-identified association between arrangement multiplicity and small but significant increases in problem behavior and decreases in prosocial behaviors among two- and three-year-old children using a precise measure of number of concurrent arrangements, multiple reports of child behavior, and conservative statistical techniques. Findings suggest that younger children and girls are more vulnerable to the effects of arrangement multiplicity, whereas temperamental disposition, child care quality, and child care type neither amplify nor mitigate effects. Together with prior research, these findings underscore the importance of the number of and transitions among child care arrangements to children’s behavioral development.

Arrangement Multiplicity and Problem Behavior

Consistent with previous research (e.g., De Schipper, Tavecchio, et al., 2004; Tran, 2006; Youngblade, 2003), arrangement multiplicity was associated with a small increase in externalizing and internalizing problems. The magnitude of effects was also consistent with previous research (e.g., d = .26 between arrangement stability and child well-being; De Schipper, Tavecchio, et al., 2004). Although effect sizes of .15 to .37 are considered modest by conventional statistical standards, small effects may be meaningful for children and their families (McCartney & Rosenthal, 2000). For example, the absolute values of effect sizes for child care quality on mother- and caregiver-reported behavior problems at 36 months are estimated at .16 and .32, respectively (NICHD ECCRN, 2006). Quality is hailed as an important and policy-relevant characteristic of care, and the effects in this study are comparable. Although these differences in behavior are likely too small to observe on an average day, increased behavior problems and decreased prosocial behaviors may contribute to children’s overall social adjustment, school readiness, and parent and teacher stress over time (e.g., Raver, 2002). It should be noted that parenting characteristics generally have larger effects on children’s behavioral outcomes than child care characteristics (Belsky et al., 2007; NICHD ECCRN, 2002, 2006), with effect sizes estimated at .19 to 1.23 (NICHD ECCRN, 2006). Thus, while child care is important to child outcomes, the home and family environment accounts for the largest proportion of the variance in child development.

Unfortunately, due to the nature of nonexperimental data, within-child fixed effects models cannot eliminate the possibility that changes in behavior led to changes in the number of child care arrangements experienced. However, children who exhibited more positive behaviors at younger ages were more likely to subsequently experience multiple arrangements, which lends support to the theorized relationship that it is the experience of arrangement multiplicity that contributes to behavior problems. On the other hand, because, this study examined child behavior in relation to changes in their number of child care arrangements, it is possible that the change in the number or nature of arrangements, as opposed to the number of settings alone, produced changes in behavior. Furthermore, research has linked classroom transitions with short-term decreases in problem behaviors among infants and toddlers (Cryer et al., 2005); it is possible that older toddlers and preschool-age children who experience regular, repeated transitions among several settings react with increased externalizing problems, whereas very young children with less experience in child care first test the limits of their new settings. Nevertheless, results should be interpreted with some caution. 

If the association between arrangement multiplicity and behavioral problems is indeed brought about by transitions among or inconsistencies between arrangements, child stress at child care or the duration and sensitivity of child-caregiver interaction times may mediate this relationship. Children exhibit increased levels of cortisol, a stress-reactive hormone, when at full-day child care centers than at home (Watamura, Donzella, Alwin, & Gunnar, 2003). Moving among arrangements may be a particularly stressful experience, especially for children in several low-quality arrangements or those that differ in physical setting, caregiving practices, attitudes, and expectations. Indeed, infants and toddlers have been found to exhibit a short-term increase in distress immediately following the transition to new caregivers and classrooms (Cryer et al., 2005). Children who experience transitions on a daily or weekly basis may not have adequate time or opportunity to adapt to their new settings, and may display longer-term increases in distress. Additionally, brief, interrupted time periods with caregivers may interfere with the formation of secure, sensitive child-caregiver relationships. However, the stress patterns and caregiver-child interactions of children in multiple, concurrent child care settings have yet to be examined and remain important areas for future research. 

Individual and Group Differences
In contrast with prior studies (Belsky et al., 2007; De Schipper, Tavecchio, et al., 2004; NICHD ECCRN, 2006; Tran & Weinraub, 2006), temperament, child care quality, and the use of center care did not moderate the relationship between arrangement multiplicity and behavioral outcomes, suggesting that the transitions between arrangements rather than characteristics of the care environments themselves contribute to similar changes in children’s behavior across the temperamental spectrum. However, it is possible that the relatively advantaged nature of the sample may have restricted the range of child care quality and type used, or that the aggregate measure of temperament, assessed during infancy, may not accurately reflect children’s temperamental dispositions. Also in contrast with expectations, girls appeared more vulnerable to the effects of arrangement multiplicity. These findings may reflect actual differences in the way setting transitions affect girls and boys. It is also possible that mothers and caregivers hold different expectations for girls’ behavior, which has been demonstrated in previous research (Denham et al., 2003). Girls may be expected to be less disruptive than boys, and smaller changes in girls’ behavior may have led to larger changes in mothers’ and caregivers’ ratings. As hypothesized, child age moderated the effects on caregiver-reported disruption and externalizing problems. Three-year-olds may be better able to adapt to setting transitions than two-year-olds, and diversity in activities and peer groups may benefit older children’s social behavior and prepare them for prekindergarten and kindergarten. It is possible that other developmental shifts during which the relationship between arrangement multiplicity and behavior change outside of the restricted age range of two to three years. Examination of arrangement multiplicity and children’s behavior in large, nationally representative samples and across the first five years of life may reveal additional moderating effects of child and child care characteristics.
Relations between Arrangement Multiplicity and Long-term Stability

In general, the results of this study corroborate the association between numbers of arrangements and increased behavior problems identified in prior research (Bacharach & Baumeister, 2003; Crockenberg & Littman, 1991; De Schipper et al., 2003; De Schipper, Tavecchio, et al., 2004; Howes, 1988; Tran, 2006; Youngblade, 2003). Surprisingly, the more precise measure of number of concurrent arrangements and the more conservative statistical technique used in the present study produced effect sizes that were, on average, of greater magnitude than those from previous research. Although more research is needed to better understand the processes underlying the effects on each behavioral domain, results suggest that arrangement multiplicity may have more of an impact on child behavior than previously thought. It is possible that, due to the nature of fixed effects models, this study captured the impacts of transitions in number of arrangements over time. In addition, families who use multiple concurrent arrangements are more likely to experience long-term child care instability, which also contributes to children’s behavioral problems (e.g., NICHD ECCRN, 1998); young children in families with this propensity toward unstable care may be particularly at risk for behavioral problems. In future research, it is important to distinguish between these two forms of child care stability, and explore their cumulative and interactive effects. 

Policy Implications

Policymakers should be aware of the settings in which young children spend their time outside of their primary child care arrangements, the implications of multiple child care arrangements for their behavior, and how to promote more seamless transitions across the day or week. Several policies that address child care supply and subsidy receipt periods may help promote arrangement stability. Parents working nonstandard hours are more likely to use multiple arrangements (Folk & Yi, 1994; Han, 2004); strategies for increasing the availability and reliability of child care at night and on weekends might reduce the need for arrangement multiplicity. Likewise, because subsidy receipt spells tend to be short (Meyers et al., 2002), low-income families may combine several arrangements to ensure that back-up care is available if one arrangement is no longer affordable or falls through (Floge, 1985). Considering that children’s behavior prior to kindergarten is a predictor of social adjustment, peer acceptance, and academic success in elementary school (e.g., Raver, 2002; Shonkoff & Phillips, 2000), strategies that limit the need for arrangement multiplicity may play a role in reducing behavior problems and improving academic performance prior to and after school entry. 

Limitations and Future Research


This study took advantage of the rich family, child care, and child outcome measures available in a longitudinal dataset to explore the associations between changes in the number of child care arrangements and changes in children’s behavior at two and three years of age. However, several limitations should be noted. First, the NICHD SECCYD sample is not nationally representative, limiting the generalizability of results. Unfortunately, most large-scale, nationally representative datasets lack the comprehensive child care quality and child outcome assessments available in the NICHD SECCYD. Because low-income families are more likely to work nonstandard hours and have less access to high-quality, reliable child care, examining potential income differences in the effects of arrangement multiplicity on child behavior remains an important area of exploration. Second, because fixed effects models examine changes in the outcome in relation to changes in the predictor. It is assumed that the influences of stable child and family characteristics on child behavior and child care choice remained consistent over time. This assumption must be met in order to generalize the findings regarding changes in number of care arrangements and changes in behavior to the association between number of arrangements and child behavior. These findings, particularly the interactions, must be replicated in future research that uses a variety of populations and statistical methods. Third, due to limitations in sample size and the data collected, this study was unable to adequately differentiate patchworks of care that are purposefully coordinated from haphazard, unpredictable combinations that involve frequent changes and were patched together to meet parents’ employment schedules. Likewise, information regarding the transitions that occurred within settings (e.g., changing classrooms or caregivers) was not collected. Future research that directly examines parents’ reasons for using arrangement multiplicity and compares different combinations of care as well as practices within settings would shed light on these issues. Fourth, although secondary analyses with large-scale datasets can reveal general patterns of association between child care characteristics and children’s outcomes, more in-depth quantitative and qualitative research that explicitly examines child care patchworks and families’ reasons for using multiple arrangements is needed to uncover the mechanisms underlying these relationships. In particular, future research should examine how consistencies across arrangements, particularly with regard to caregiving attitudes, practices, and peer groups, influence children’s behavioral adjustment. Finally, this study examined children’s concurrent behavior in relation to the number of nonparental arrangements, but the long-term impacts of experiencing multiple arrangements remain unexplored. 

Conclusion


This study demonstrates the importance of adopting a bioecological perspective to examine young children’s daily experiences – in this case, the multiplicity of their child care settings. Findings shed light on the relationship between one form of child care instability, arrangement multiplicity, and young children’s behavior. Given the conservative nature of the statistical models and the precise measure of arrangement multiplicity used in this study, these significant findings highlight the importance of child care stability for children’s behavior. More research including diverse populations and in-depth measures is needed to better understand the mediating pathways underlying these associations.
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Chapter 4
SEQUENCE OF CHILD CARE TYPE AND CHILDREN’S SCHOOL READINESS: WHAT ROLE DOES PEER EXPOSURE PLAY?
Abstract
Child care arrangements change as children age; in general, hours in home-based child care decrease as hours in center-based settings increase. This sequence of child care type may best match young children’s developmental needs; the small peer groups and low child-adult ratios typical of home-based care may allow for more individual child-adult time for infants and toddlers, whereas the social stimulation found in center-based care may prepare preschool-age children for kindergarten. This study examined associations between school readiness and the timing of child care type among children in the NICHD’s Study of Early Child Care and Youth Development (N = 1,302). Results indicate that cumulative center care experiences predicted cognitive competence but more behavior problems. Continuous home-based care was associated with higher social status at school entry through smaller peer groups during the preschool period. Associations varied with family income and child temperament. Implications for policy and research are discussed. 

Introduction
At any given time, more than one-half of children under age five in the United States are in nonparental child care (Johnson, 2005). The majority of children change child care arrangements several times before kindergarten (NICHD ECCRN, 2004). These changes in child care can result from changes in parental employment, caregiver availability, or from shifting child care preferences as children age. In particular, the use of home-based care, including in-home, relative, and family child care, during the infant and toddler years and center-based care, including child care centers, Head Start, preschools, and prekindergarten programs, during the preschool years has been found to be both preferred by parents and the most common general pattern of child care before school entry (Gable & Cole, 2000; Huston, Chang, & Gennetian, 2002; NICHD ECCRN, 2004; Pence & Goelman, 1987; Phillips & Adams, 2001). Parents may prefer home-based care during the infant and toddler years because they believe children receive more individual attention than in center care (Layzer & Goodson, 2003; NICHD ECCRN, 2004; Phillips & Adams, 2001), whereas the traditionally educational and social environments of centers and preschool programs may appeal for older children to prepare them for the demands of kindergarten (Gable & Cole, 2000; Kontos, Hsu, & Dunn, 1994; NICHD ECCRN, 2004; Pence & Goelman, 1987). Indeed, there is some evidence that home-based care during the infant and toddler periods and center-based programming during the preschool years provide higher-quality care and promote both social-emotional and cognitive development (Loeb, Bridges, Bassok, Fuller, & Rumberger, 2007; Loeb, Fuller, Kagan, & Bidemi, 2004; Maccoby & Lewis, 2003; NICHD ECCRN, 2000, 2004). Structural differences in peer exposure, i.e., group size and child-adult ratios, across child care types may underlie these effects. However, research on how the timing and sequence of child care type affects school readiness and the potential mediating role of peer exposure is very limited. Using longitudinal data from the National Institute for Child Health and Human Development’s Study of Early Child Care and Youth Development (NICHD SECCYD), the present study examined the relationship between the timing of child care type and peer exposure over the first 4 ½ years of life and children’s social-emotional and cognitive outcomes at school entry. 

Types of Child Care
Child care and early education settings are generally categorized into one of two types based on the physical setting in which they take place: 1) home-based care, or care that is provided in a private home, either the child’s or the caregiver’s; and 2) center-based care, or care that takes place in commercial, more “school-like” settings, which can include prekindergarten, preschool, or nursery school programs, Head Start, and child care centers. In addition to setting, home- and center-based child care arrangements differ in a variety of structural features including the number of children and adults present. 

Home-based care includes both “informal” arrangements with relatives, friends, or neighbors and “formal” family child care homes regulated by the state. Both types of home-based child care provide a home-like setting in relatively small, mixed-age groups (Kontos, Howes, Shinn, & Galinsky, 1995; NICHD ECCRN, 2004; Pence & Goelman, 1987; for a review, see Morrissey, 2007). With relatively few children per caregiver, children may receive more adult attention in home-based care than in schools or centers (Clarke-Stewart, Gruber, & Fitzgerald, 1994; NICHD ECCRN, 2004), particularly language interaction with adults (Dowsett, Huston, Imes, & Gennetian, 2008). Research has found that although most home-based child care provides a safe and unrestricted environment, providers tend to take on more managerial and supervisory functions than teaching roles (Layzer & Goodson, 2003). Although structured activities and outdoor playtime are more common in regulated family child care settings than in informal arrangements (Kontos et al., 1995), the most common types of activities in both regulated and informal home-based care arrangements involve routines such as naps, meals, physical care, television-watching, and free play (Dowsett et al., 2008; Kisker et al., 1991; Kontos et al., 1994; Layzer & Goodson, 2003; Pence & Goelman, 1987). 

In contrast to home-based care, most center-based programs were designed specifically for the purpose of early care and education and usually offer a greater number and variety of toys, space, and materials for children (Clarke-Stewart et al., 1994; Kontos et al., 1994; NICHD ECCRN, 2004). Typically, centers organize children based on age into large groups with two or more adults, averaging higher child-adult ratios and exposing children to greater numbers of peers than home-based settings (Dowsett et al., 2008). On average, children in centers experience more cognitive stimulation and spend more time in structured, adult-directed activities than do children in home-based care (Dowsett et al.; Kisker et al., 1991; Kontos et al., 1994; NICHD ECCRN, 2004). 

Child Care Type and Child Development 
Developmental psychology theory and research emphasize the importance of early experiences, including child care, for children’s later development (Bronfenbrenner & Morris, 1998; Shonkoff & Phillips, 2000). Research has not identified one “best” type of child care; if high quality, all types of care can foster positive child development. However, several studies have linked more time in center-based care with improved cognitive and language development (Belsky et al., 2007; Magnuson, Ruhm, & Waldfogel, 2007; Loeb et al., 2004, 2007; NICHD ECCRN, 2006) as well as more behavior problems (Belsky et al.; Loeb et al., 2007; Magnuson et al.; NICHD ECCRN, 2003, 2006), when compared to time in home-based care. It is possible that the unique characteristics of each type of care may be best suited to promote development at different developmental stages (Maccoby & Lewis, 2003). In general, parents report a preference for home-based care during the infant and toddler years to simulate a home environment, whereas center care is preferred when children reach preschool age to prepare them for kindergarten (Gable & Cole, 2000; Pence & Goelman, 1987). National surveys indicate that actual child care use patterns mirror these preferences. In 1999, over three-quarters of children under three with employed mothers were primarily in home-based care compared to about one-half of three- and four-year-olds; by contrast, nearly half of children aged three and four with employed mothers were in center-based settings compared to fewer than one-quarter of children under three (Capizzano, Adams, & Sonenstein, 2000). This shift from home- to center-based care is neither universal nor abrupt; as children age, hours in home-based settings decrease as hours in center care increase (NICHD ECCRN, 2004). Whereas child care instability is generally associated with poorer child outcomes (e.g., Loeb et al., 2004; NICHD ECCRN, 2003), planned, appropriate, and infrequent changes in child care may be beneficial for development. This general sequence from home-based to center care may be one example of a planned, developmentally appropriate change in care. 

Indeed, there is some evidence that the shift in child care type from infancy to the preschool years positively impact children’s development. Prior research using data from the NICHD SECCYD has found that hours in home-based relative care were associated with higher-quality care when children were between the ages of six months and three years (Dowsett et al., 2008; NICHD ECCRN, 2000, 2004), while the least positive caregiving during this period was found in centers with higher ratios of children to adults (NICHD ECCRN, 2000). At two and three years of age, center caregivers had less frequent language interactions with children than home-based caregivers (Dowsett et al.). Additionally, several studies indicate that more hours in center care during infancy are negatively associated with cognitive and behavioral outcomes at school entry (Loeb et al., 2007; NICHD ECCRN, 2004, 2006). By contrast, research has linked center attendance during the preschool years to higher-quality care and more positive cognitive and social development. Compared to home-based care, the quality of center care was rated the same when children were three years old and higher when children were 4 ½ years old (Dowsett et al.; NICHD ECCRN, 2004). Furthermore, at 3 and 4 ½ years, centers provided higher levels of cognitive stimulation than home-based care (Dowsett et al.). In turn, enrollment in child care centers during the preschool years has been linked to more advanced intellectual and language development than parental care or nonparental home-based arrangements (Loeb et al., 2004, 2007; Magnuson et al., 2007; NICHD ECCRN, 2004, 2006; Winsler et al., 2008), and those who enter center care between the age of two and three display the most positive cognitive gains (Loeb et al., 2007). 

Exposure to Peers at Child Care
One potential mechanism underlying the associations between child care type and child outcomes is differences in cognitive stimulation. However, previous research suggests that structured educational activities do not explain the effects of child care type (Kontos et al., 1994); rather, other aspects of child care appear to drive these effects. Differences in peer exposure, as measured group size (i.e., number of children in the setting) and child-adult ratio, present one possibility. Infants and toddlers may not be cognitively or socially equipped to adapt to high levels of social stimulation, and large peer groups may interfere with young children’s emotional regulation (Watamura, Donzella, Alwin, & Gunnar, 2003). Home-based care, with few peers, may help buffer the stress induced at nonparental care and promote self-regulation (Ahnert & Lamb, 2003). Indeed, in their review of studies examining young children’s patterns of cortisol, a stress-reactive hormone, Vermeer and van IJzendoorn (2006) found that higher cortisol levels at center-based care, as compared to home-based settings, were particularly pronounced among children under 36 months of age, and speculated that these increases may result from stressful interactions in group settings. Indeed, moving from a large classroom environment to a small group context has been linked with decreased cortisol levels (Rappolt-Schlictmann, 2007). Furthermore, experimental research has found that while lower child-adult ratios are associated with higher-quality caregiver-child interactions across early childhood, ratios are particularly important for younger children (De Schipper, Riksen-Walraven, & Geurts, 2006). 
By contrast, other research suggests that experience in the large peer groups typical of center-based care may be adaptive (Langlois & Liben, 2003), particularly during the preschool period. Historically, developmental theorists including Piaget (1932) have emphasized the constructive roles that experience with peers plays in cognitive development, and more recent research supports the importance of peer exposure for developing both cognitive and social skills. High child-adult ratios (i.e., more children per adult), and presumably greater peer interaction, are associated with improved cognitive and social competence among 2 ½ to 5 year-olds (Kontos et al., 1994). Group size is positively associated with both higher positive and negative peer interaction (NICHD ECCRN, 2008), and high levels of positive interactions may buffer against the development of problem behaviors (Watamura et al., 2003) as well as facilitate the development of collaborative and communicative skills that contribute to positive peer play and acceptance (Howes & Phillipsen, 1998; NICHD ECCRN, 2008). Furthermore, more positive peer interactions at child care during the later preschool period (42 to 54 months) have been positively associated with greater popularity, less social isolation, and lower aggression in elementary school (NICHD ECCRN, 2008). 

To date only two studies have examined how the developmental timing and sequence of child care type affect child outcomes. Loeb et al. (2007) examined the duration and intensity of center care, defined as the age of entry into center care and center care attendance in the year before kindergarten. However, child care data were based on mothers’ retrospective reports, and neither child care arrangements prior to center care entry nor changes in care types after initial center entry were taken into account. Using prospective child care data, the NICHD ECCRN (2004) identified four “pure” patterns of care: all center care; all home-based care; and two progressive patterns, consisting of either parental or nonparental home-based care before 36 months and center care after 36 months. However, these pure patterns accounted for only 41% of the total sample; consequently, children’s outcomes at school entry were examined in relation to the total hours they had spent in each type of care before school entry. The low proportion of the sample in “pure” patterns may be the result of multiple, concurrent child care arrangements during a single day or week (Capizzano & Adams, 2000; Morrissey, 2008). Examining restrictive, pure patterns likely masked broader sequences of care. Although these two studies revealed important findings regarding the “dosage” or cumulative effects of center care attendance, the importance of developmental sequence and the mechanisms underlying these effects remain unexplored. 

Moreover, research has not examined the mediating effects of social stimulation. Because home- and center-based care provide different opportunities for social stimulation, the general shift from home- to center-based care, controlling for general care quality, quantity, and stability, may balance center care’s positive relationship with cognitive outcomes and negative association with behavior problems. The two main measures of peer exposure, group size and child-adult ratio, may independently affect child outcomes. Group size, or the total number of children in the classroom, represents the number of children with which children can or must regularly interact. The number of adults in the room may mitigate the effect of large groups of children by providing more opportunities for individual child-adult interactions. It is also possible that peer exposure has a dosage effect. Sustained experiences in large groups, as measured by the proportion of time a child attends large group settings, may have greater impacts on development than brief periods.

Bioecological theory emphasizes that individuals are agents in their own development (Bronfenbrenner & Morris, 1998). In turn, children’s background characteristics, including gender, temperament, and family income status, may influence how the sequence and timing of child care type affect development (Crockenberg, 2003; Maccoby & Lewis, 2003). In one study conducted at child care centers in the Netherlands, boys were more likely to initiate negative interactions at child care than girls (Deynoot-Schaub & Riksen-Walraven, 2006), and greater amounts of negative peer interactions during early childhood have been associated with greater aggression, poorer communicative skills, and having fewer friends in elementary school (NICHD ECCRN, 2008). Therefore, continuous center care from infancy through the preschool years may not be optimal for boys. In addition, the temperamental “match” between the individual and the environment may influence the how social stimulation at child care affects development (Thomas & Chess, 1977). In Deynoot-Schaub and Riksen-Walraven’s study, children with difficult temperaments were less likely to participate in interactions initiated by others, although only in low-quality child care arrangements; fewer peer interactions at home-based care may better fit these children’s social needs. Finally, family income status may influence how the type of child care impacts children’s development. High-quality center-based programming, particularly Head Start (Li-Grining & Coley, 2006) and public prekindergarten (Winsler et al., 2008), has been found to be especially beneficial for low-income children’s development (e.g., Fuller, Kagan, Loeb, & Chang, 2004; Loeb et al., 2004; Votruba-Drzal, Coley, & Chase-Lansdale, 2004). Furthermore, several studies indicate that the association between center-based care and behavior problems is absent among children from low-income families (Fuller et al.; Votruba-Drzal et al.; Winsler et al.). However, children from low-income families are more likely to be in unregulated home-based care, which tends to be less expensive but also of lower quality than center care (Dowsett et al., 2008; Fuller et al.; Li-Grining & Coley; Loeb et al., 2004; NICHD ECCRN, 2004). Thus, it is possible that continuous center care attendance across the early years may positively impact school readiness among low-income children.

The Current Study
Despite the wealth of research on child care and children’s development, how the amount and developmental timing of child care type and peer exposure affect school readiness remains unexplored. The present study examined children’s child care patterns from infancy through the preschool years and their cognitive and social-emotional outcomes at age 4 ½, kindergarten, and first grade using longitudinal data from the NICHD SECCYD. This study differs from previous research in three main ways. First, the developmental timing and sequence of child care type were taken into account. Sequences of child care type were created using a large age window for entry into center care (42 to 60 months) and accounted for the use of multiple, concurrent types of child care. Children who experienced home-based child care during the infant and toddler periods and center care during the preschool years were expected to exhibit more positive outcomes at school entry than those who experienced continuous home-based care or continuous center care, after controlling for overall child care quantity, quality, and stability. Secondly, peer exposure at child care, as measured by group size, child-adult ratio, and the proportion of time in large groups, was examined as a potential mediator between child care type and child outcomes. Finally, child gender, temperament, and family income status were hypothesized to moderate the relationships between child care sequence and school readiness; boys and children with difficult temperaments were expected to exhibit more positive outcomes after attending more home-based care, whereas children from low-income families who experienced continuous center care were hypothesized to display more positive outcomes at school entry. Because families’ child care choices are influenced by many factors, a wealth of child, family, and child care characteristics are controlled to account for selection of child care. 

Method
Participants
Participants in the NICHD SECCYD were recruited beginning in 1991 at hospitals at ten sites across the country: Boston, MA; Lawrence, KS; Seattle, WA; Orange County, CA; Little Rock, AR; Pittsburgh, PA; Philadelphia, PA; Morganton, NC; Madison, WI; and Charlottesville, VA. The range of regulations governing child-staff ratios and group sizes in the nine states included in the sample did not differ significantly from those in the other 41 states (NICHD ECCRN, 1999). Sample exclusion criteria included: (1) the mother was under 18; (2) the mother was not conversant in English; (3) the family planned to move; (4) the child was hospitalized for more than seven days after birth or had obvious disabilities; (5) the mother had a known or acknowledged substance abuse problem; and (6) the family lived far away from the data collection site or in an area deemed dangerous for home visitors. Of the 8,986 mothers who gave birth within pre-selected 24-hour sampling periods, 5,265 met the eligibility requirements and agreed to be contacted after their return home from the hospital. At 1 month of age, 1,364 infants and their families were enrolled in the study in accordance with a conditionally random sampling plan. Although the sample was not intended to be nationally representative, families represented a range of socioeconomic and cultural backgrounds: 40% were considered low-income, 11% of mothers had not graduated high school, 14% were mother-headed households, and 24% of the sample was ethnic minority. The demographic characteristics of the sample were comparable to those of people living in the same geographic areas at the beginning of the study (NICHD ECCRN, 1997). 

Attrition reduced the sample to 1,058 children and families at kindergarten entry. Multiple imputation (MI) was used to account for potential biases resulting from missing data (Allison, 2002). MI replaces missing values several times with predictions based on other observed variables, creating multiple “complete” datasets to account for uncertainty in assigning values (N = 1,364 in each dataset). Analyses were performed using the _mim_ procedure in Stata v. 10 to yield single estimates from five imputed datasets.

Procedure

Family background information was gathered at the child’s birth and during a home visit 1 month later. Telephone interviews collected information on the focal child’s child care arrangements and family demographics at three- to four-month intervals from 1 to 54 months of age and during the fall of kindergarten and the spring of first grade, generating a total of 19 time points (1, 3, 6, 9, 12, 15, 18, 21, 24, 27, 30, 33, 36, 42, 46, 50, and 54 months, kindergarten, and first grade). Additional information was collected at 6, 15, 24, 36, and 54 months through questionnaires administered to mothers and child care providers and observations of the child’s home and nonmaternal child care settings. Child assessments were conducted at a university laboratory and through questionnaires administered to mothers, child care providers, and teachers at 54 months, kindergarten, and first grade. 

Measures

Child care type and sequence. During each telephone interview, mothers provided information regarding the child care arrangements their children had attended over the prior three months. From 1 to 36 months, mothers reported up to three child care arrangements; from 42 to 54 months, mothers reported up to six arrangements. The number of hours in care and the type of care for each arrangement were reported. Types of nonparental arrangements were coded as: grandparent care, in-home care (other relatives, friends, or babysitters in the child’s home), family child care (care in someone else’s home by someone other than a parent or grandparent), center care (including child care centers, pre-k programs, and nursery schools), and other care, which consisted of predominantly sibling care.

Using these longitudinal reports of children’s child care arrangements, three general sequences of nonparental care were created based on the age at which children first entered center-based child care and the number of hours they spent in center care and nonparental home-based care (including family child care, in-home, and grandparent care). By 42 months of age, 51% of the sample had experienced some center care; thus, entry into care before and after 42 months was used to categorize child care patterns. Children who attended nonparental home-based care both before and after 42 months of age and did not enter center care before school entry (set at 60 months) were categorized into Continuous Home-based Care (13%, n = 183). Children who entered center-based care before 42 months of age and attended center care both before and after 42 months were categorized into the Continuous Center Care (41%, n = 559). Finally, children who attended nonparental home-based before 42 months and began center care between 42 and 60 months of age were classified into the Home-Center Sequence (39%, n = 533). No children had attended center care during the infant and toddler years but not the preschool period (i.e., a Center-Home Sequence). These sequences of child care were based on children’s aggregate hours per week in the different types of child care at each age, including their primary, secondary, and tertiary arrangements. Sequences did not take into account changes within types of care, such as changing centers.
 The remaining children had not attended any nonparental care before 60 months or had experienced more sporadic
Table 4.1. Child Care Background Characteristics for Each Sequence of Child Care Type: Means and Standard Deviations (N = 1,364). 
	
	Home-Center Sequence
	Continuous Home-based Care
	Continuous Center Care
	Other 

	Variables used to create sequences:
	
	
	
	

	Age entered center care
	50.03 

(5.19)
	N/A
	20.35 

(12.27)
	54.99 

(5.07)

	Mean hrs/wk in center care 1-41 months
	0
	0
	11.93 

(11.41)
	0

	Mean hrs/wk in center care 42-60 months
	9.70 

(9.25)
	0
	21.75 

(15.33)
	4.26 

(7.58)

	Mean hrs/wk in nonparental home-based care 1-41 months
	15.61 

(14.89)
	16.32 

(14.48)
	12.73 

(11.42)
	2.19 

(7.17)

	Mean hrs/wk in nonparental home-based care 42-60 months
	14.00 

(13.72)
	21.50 

(17.84)
	12.85 

(14.33)
	5.26 

(7.54)

	Child care covariates:
	
	
	
	

	Hours nonmaternal care intercept 1-54 months
	22.26 

(16.94)
	24.62†
(17.08)
	31.90***

(14.73)
	3.63*** 

(8.65)

	Proportion of time in exclusive maternal care 1-54 months 
	.32 

(.26)
	.38*

(.29)
	.22***

(.21)
	.81***

(.19)

	Proportion of time spent in some center care bf
	.10 

(.06)
	0
	.41 (.26)
	.06 

(.06)

	Age entered 1+ hours of nonmaternal care 
	7.80 

(8.49)
	7.62 

(7.88)
	6.08**

(6.49)
	42.20***

(17.64)

	Number of different care arrangements from 1 to 54 months 
	6.83 

(3.97)
	5.79**

(3.37)
	6.88 

(3.68)
	1.57***

(1.60)

	Hrs/wk in afterschool care at Kindergarten 
	9.31 

(10.35)
	8.47 

(9.70)
	11.91** (11.71)
	4.65** 

(6.54)

	Hrs/wk in afterschool care at Kindergarten 
	6.38 

(6.28)
	6.39 

(6.24)
	8.60*** (7.90)
	4.83 

(5.90)

	N
	533
	183
	559
	89


Note: Standard deviations are displayed in parentheses. The sample size in each child care sequence represents sample size from imputation 1. The Home-Center Sequence served as the reference group for regression-corrected comparisons. 

†p < .10. *p < .05. **p < .01. ***p < .001.
care patterns; they were categorized as experiencing an “other” sequence (11%, n = 89). Descriptive statistics for children who experienced other patterns of care are presented, but this group is not included in regression analyses, resulting in a final sample size of 1,302 children (89% of total sample).

Descriptive statistics for the child care background variables and those used to create these sequences of child care type are provided in Table 4.1. Children who experienced a Home-Center Sequence entered care later, averaged fewer hours in 

Nonmaternal care from 1-54 months and fewer hours in afterschool care, and spent more time in exclusive maternal care than those who experienced Continuous Center Care. Children who experienced the Home-Center Sequence spent less time in exclusive maternal care and attended more different child care arrangements than those who experienced Continuous Home-based Care.
Social-emotional outcomes. Mothers’, child care providers’, and teachers’ ratings of child behavior and social status on the Child Behavior Checklist (CBCL: Achenbach, 1991a), Teacher Report Form (TRF: Achenbach, 1991b), and the Friends or Foes? (FoF: Ladd, 1983) questionnaires were used to measure the social-emotional components of children’s school readiness. The CBCL and TRF are slightly different versions of a widely-used measure to assess children’s behavior problems. At 54 months and during the fall of kindergarten and the spring of first grade, mothers completed the CBCL. At 54 months, children’s primary child care providers completed the TRF and the FoF questionnaire, and at kindergarten and first grade, their teachers completed the TRF and the FoF questionnaire. In both measures, the child’s typical behavior was rated on a 3-point scale (0 = not true of the child, 2 = very true of the child) on approximately 100 items. Two subscales were generated: Internalizing Problems (e.g., Withdrawn, Nervous/tense) and Externalizing Problems (e.g., Has temper tantrums, Gets in many fights). Raw scores were converted to standard T-scores based on normative data to allow for the comparison of scores across ages. Both the CBCL and TRF are highly reliable and internally consistent (see Achenbach, 1991a, 1991b). Ratings of the focal child’s popularity at child care and school were gathered as a component of the longer Friends or Foes? questionnaire, which was designed to assess a child’s ability to interact with peers and form friendships. Using a 5-point Likert-type scale, caregivers or teachers responded to four questions/statements: “Are there children who like to play with the Study Child?”, “Are there children who don’t like to play with the Study Child?” (reversed), “The Study Child is well-liked by children of the same sex” and “The Study Child is well-liked by children of the opposite sex.” Children’s primary child care providers completed the questionnaire at 54 months and teachers did so at kindergarten and first grade. Ratings of children’s peer status had moderate reliability (Cronbach’s α = .81-.88). 

Cognitive outcomes. Both standardized test scores and teacher-reported school performance were used as measures of children’s cognitive outcomes at 54 months, kindergarten, and first grade. At 54 month and first grade, the Woodcock-Johnson Psycho-Educational Battery-Revised (WJ-R: Woodcock & Johnson, 1989) was administered. The WJ-R is a comprehensive set of individually administered tests designed to assess children’s cognitive aptitude and achievement. The Tests of Cognitive Ability, including the Memory for Sentences, Incomplete Words, and Picture Vocabulary tests, assessed the ability to remember and repeat simple words and phrases, auditory closure with words containing missing phonemes, and the ability to recognize and name picture objects. The Tests of Achievement consist of two additional tests, Letter-Word Identification, which assess a child’s ability to match a pictographic representation of a word with an actual picture of the object (i.e., symbolic learning), and Applied Problems, which measures the child’s skills in analyzing and solving practical mathematical problems (α = .91-.98). The Preschool

Table 4.2. Social-emotional and Cognitive Outcomes: Means and Standard Deviations by Age and Sequence of Child Care Type (N = 1,364).
	
	Home-Center Sequence
	Continuous Home-based Care
	Continuous Center Care
	Other 

	Social-emotional Outcomes:
	
	
	
	

	CBCL Internalizing problems (M), 54 months
	47.57 (9.08)
	46.98 (8.20)
	46.65 (9.06)
	45.12 (9.24)†

	CBCL Externalizing problems (M), 54 months
	51.37 (9.41)
	51.44 (8.83)
	51.67 (9.89)
	50.28 (9.60)

	CBCL Internalizing problems (M), 54 months
	49.70 (10.18)
	49.65 (10.08)
	50.18 (10.01)
	51.41 (11.17)

	CBCL Externalizing problems (CG), 54 months
	48.19 (9.15)
	51.64 (10.38)***
	51.58 (10.16)***
	49.93 (8.91)

	Peer status (CG), 54 months
	16.51 (2.85)
	17.63 (2.53)***
	16.82 (2.85)
	16.65 (2.65)

	CBCL Internalizing problems (M), Kindergarten
	46.79 (9.29)
	46.95 (9.04)
	47.07 (9.12)
	43.97 (8.69)†

	CBCL Externalizing problems (M), Kindergarten
	46.57 (9.88)
	49.86 (9.60)
	50.00 (10.14)
	48.09 (8.84)

	CBCL Internalizing problems (T), Kindergarten
	46.82 (9.24)
	46.65 (9.96)
	47.68 (9.00)
	47.17 (10.14)

	CBCL Externalizing problems (T), Kindergarten
	48.66 (8.26)
	48.88 (8.26)
	51.30 (9.58)***
	48.09 (7.89)

	Peer status (T), Kindergarten
	16.50 (3.04)
	16.42 (3.13)
	16.06 (3.26)*
	16.46 (3.11)

	CBCL Internalizing problems (M), 1st Grade
	48.34 (9.19)
	47.87 (8.50)
	48.03 (9.16)
	47.34 (9.00)

	CBCL Externalizing problems (M), 1st Grade
	48.58 (9.63)
	48.38 (10.07)
	48.49 (10.08)
	48.53 (9.45)


Table 4.2 Continued.

	CBCL Internalizing problems (T), 1st Grade
	49.24 (9.43)
	49.54 (8.73)
	49.33 (9.45)
	51.35 (9.41)†

	CBCL Externalizing problems (T), 1st Grade
	49.88 (8.66)
	50.81 (8.67)
	51.60 (9.06)**
	50.59 (8.07)

	Peer status (T), 1st Grade
	16.21 (3.10)
	16.40 (3.09)
	15.82 (3.22)†
	15.63 (3.16)

	Cognitive Outcomes:
	
	
	
	

	Mean standardized cognitive scores, 54 months
	98.81 (12.60)
	93.53 (12.79)***
	98.65 (13.60)
	92.92 (14.74)*

	Academic Skills: Language & Literacy (T), Kindergarten
	2.96 (.96)
	2.81 (1.00)
	3.03 (.98)
	2.75 (1.02)

	Academic Skills: Math Thinking (T), Kindergarten
	2.99 (.91)
	2.74 (.96)**
	3.00 (.92)
	2.83 (1.01)

	Academic Skills: Total Skills (T), Kindergarten
	2.97 (.90)
	2.78 (.93)*
	3.01 (.91)
	2.79 (.98)

	Mean standardized cognitive scores, 1st Grade
	104.73 (11.08)
	102.03 (11.37)*
	104.58 (12.15)
	100.87 (11.62)*

	Academic Skills: Language & Literacy (T), 1st Grade
	3.30 (.94)
	3.27 (.95)
	3.33 (.95)
	3.14 (1.02)

	Academic Skills: Math Thinking (T), 1st Grade
	3.17 (.97)
	3.10 (.92)
	3.22 (.95)
	3.00 (1.08)

	Academic Skills: Total Skills (T), 1st Grade
	3.25 (.90)
	3.20 (.89)
	3.29 (.89)
	3.08 (1.00)

	N
	533
	183
	559
	89


Note: M reference to mothers’ reports, CG refers to caregivers’ reports, and T refers to teachers’ reports. Standard deviations are displayed in parentheses. The sample size in each child care sequence represents sample size from imputation 1. The Home-Center Sequence served as the reference group for regression-corrected comparisons. 

†p < .10. *p < .05. **p < .01. ***p < .001.

Table 4.3. Cognitive and Social-emotional Outcomes: Pairwise Correlations (N = 1,364).
	Variables
	1
	2
	3
	4
	5
	6
	7

	1. CBCL Internalizing problems (mother)
	(
	
	
	
	
	
	

	2. CBCL Externalizing problems (mother)
	.60***
	(
	
	
	
	
	

	3. CBCL Internalizing problems (caregiver/ teacher)
	.17***
	.10***
	(
	
	
	
	

	4. CBCL Externalizing problems (caregiver/ teacher)
	.09***
	.30***
	.38***
	(
	
	
	

	5. Peer status (caregiver/ teacher)
	-.14***
	-.19***
	-.36***
	-.43***
	(
	
	

	6. Mean standardized cognitive scores (54 months & 1st grade)
	-.07***
	-.12***
	-.15***
	-.18***
	.11***
	(
	

	7. Academic Skills: Total Skills (teacher, Kindergarten and 1st Grade
	-.03
	-.08***
	-.21***
	-.19***
	.33***
	.57***
	(


Note: Sample size is from imputation 1.
†p < .10. *p < .05. **p < .01. ***p < .00

Language Scale (PLS: Zimmerman, Steiner, & Pond, 1979) was also administered at 54 months. The PLS consists of two components, an auditory comprehension scale and an expressive communication scale, and is designed to assess vocabulary, grammar, morphology, and language reasoning. The scale had excellent concurrent validity and reliability. Composite cognitive scores were computed from the mean standard scores from the WJ-R and PLS at 54 months and from the WJ-R only at first grade.

Ratings of children’s skills, knowledge, and behaviors were gathered from their teachers during the fall of kindergarten and the spring of first grade using the Academic Skills questionnaire, originally designed by the National Center for Education Statistics for the Early Childhood Longitudinal Study (ECLS, 2002). Two areas of academic functioning were assessed: Language/Literacy and Mathematical Thinking. The child’s proficiency was rated on 28 items at kindergarten and 25 items at first grade using a 5-point scale (1 = not yet, 5 = proficient). The Total Skills Score was computed as the mean scores from all items (α = .96).

Descriptive statistics for outcomes by child care sequence and age are displayed in Table 4.2. Correlations among the social-emotional and cognitive outcome variables are provided in Table 4.3.

Covariates. Because families’ child care decisions are highly influenced by multiple factors, numerous child and family selection characteristics extracted from previous research, including maternal education, attitudes, employment, and family income and structure (e.g., Belsky et al., 2007; NICHD ECCRN & Duncan, 2003; for a review, see Lamb, 1998), were used as covariates in regression models. At the child’s birth, mothers reported their age, total number of completed years of education, and each focal child’s birth order and gender (0 = female, 1 = male), and ethnicity (0 = white, 1 = nonwhite). During the 1-month home visit, the Attitudes Toward Maternal Employment questionnaire (Greenberger, Goldberg, Crawford, & Granger, 1988) assessed mothers’ beliefs about the costs and benefits of maternal employment. Mothers agreed or disagreed with items such as “For young children, working mothers are good role models for leading busy and productive lives” and “Young children learn more if their mothers stay home with them.” A continuous composite variable was created by subtracting Costs scores from Benefits scores, so that high scores indicate positive beliefs about maternal employment. Also at 1 month, mothers’ childrearing attitudes were assessed using the Parental Modernity of Child-rearing and Educational Beliefs (Schaefer & Edgarton, 1985). Mothers rated each of the 30 items on the questionnaire using a Likert-type scale. Two subscales were calculated: Progressive Beliefs (attitudes favoring self-directed child behavior) and Traditional Beliefs (attitudes that child behavior should follow adult directives). A continuous composite variable was created by subtracting Progressive Beliefs scores from Traditional Beliefs scores, so that high scores indicate more traditional beliefs about childrearing. At 1 and 6 months, mothers rated their children’s temperament using the Early Infancy Temperament Questionnaire (EITQ: Medoff-Cooper, Carey, & McDevitt, 1993). The scores on all 55 items from the approach, activity, mood, intensity, and adaptability subscales were added to form a composite measure of difficulty. The mean of ratings at 1 and 6 months is used in this study. At each telephone interview, mothers reported the number of hours per week they worked outside the home, total family income, and their marital status, which was used to generate a dichotomous partner status variable (0 = mother-headed household, 1 = married or cohabitating household). Both mothers’ partner status at the outcome age and the proportion of time mothers were partnered from 1 to 54 months were included as covariates. The mean of mothers’ hours of employment per week from 1 to 54 months was controlled in regression models; if mothers were not employed from 1 to 54 months, this value was set to zero. At each time point, family income-to-needs ratios, an index of family resources, were computed as the ratio of mother-reported family income to the poverty threshold for each household size and number of children under 18 using data from the U.S. Census Bureau. Family income-to-needs ratio at the outcome age and mean of ratios from 6 to 54 months were included as controls.
F 

Additionally, two measures of the emotional and cognitive climate at home were included as covariates. The Home Observation for Measurement of the Environment scale (HOME: Caldwell & Bradley, 1984), administered during home visits when children were 6, 15, 36, and 54 months old, contains 57 items on 8 subscales: learning materials; language stimulation; physical environment; parental responsivity; learning stimulation; modeling of social maturity; variety in experience; and acceptance of child. HOME scores at 24 months were imputed as the mean of the standardized scores at 15 and 36 months. Assessments of mothers’ sensitivity to their children’s needs were derived from videotaped mother-child interactions at 6, 15, 24, 36, and 54 months. Scores reflected mothers’ reactions to their children’s nondistress, intrusiveness (reversed), positive regard, supportive presence, hostility (reversed), and respect for autonomy. The mean of standardized scores from maternal sensitivity and HOME measures were used to create a parenting quality composite score at each age. Modeling from Belsky et al. (2007), individual levels in parenting quality were computed as the intercepts from an unconditional hierarchal linear modeling (HLM) analysis of the five repeated measures. The intercept should be interpreted as the predicted parenting quality for that child at 27 months (the mean age). Also during home visits at 6, 15, 24, 36, and 54 months, mothers completed the 20-item My
Table 4.4. Child and Family Background Characteristics by Sequence of Child Care Type: Means and Standard Deviations (N = 1,364). 
	
	Home-Center Sequence
	Continuous Home-based Care
	Continuous Center Care
	Other

	Child characteristics:
	
	
	
	

	% Male
	52.34%
	51.03%
	51.86%
	48.10%

	Temperament
	3.25 
(.44)
	3.25 
(.46)
	3.25 
(.42)
	3.25 
(.43)

	% Nonwhite 
	19.48%
	23.94%
	26.19%*
	30.87%†

	Birth order
	1.83 
(.91)
	1.93 
(.98)
	1.71 
(.88)*
	2.41***

(1.25)

	Family characteristics: 
	
	
	
	

	Maternal education (in years)
	14.44 
(2.37)
	13.20***

(2.50)
	14.52 
(2.52)
	13.30** 
(2.49)

	Maternal age at birth
	28.38 
(5.39)
	26.67**

(5.91)
	28.33 
(5.68)
	28.09 
(5.65)

	Maternal childrearing attitudes
	26.77 
(16.35)
	32.32*** 
(16.18)
	26.09 
(17.14)
	32.67 
(16.52)†

	Maternal attitudes toward employment
	.61 
(7.17)
	.08 
(7.50)
	1.98**

(6.78)
	-3.40** 
(6.04)

	Average family income-to-needs ratio 6-54 m
	3.69 
(2.81)
	2.50***

(1.82)
	3.95 
(3.08)
	2.38**

(2.31)

	Proportion of time mother was partnered 6-54 m
	.86 
(.29)
	.84 
(.30)
	.80 
(.34)***
	.80 
(.35)

	Parenting quality intercept 
	.05 
(.63)
	-.24***

(.66)
	-.02 
(.67)
	-.28*

(.79)

	Maternal depression intercept 
	9.09 
(5.51)
	9.76 
(5.56)
	9.53 
(5.59)
	10.01 
(6.04)

	Mean hours per week mother worked 1-54 m
	16.29 (12.04)
	20.00***

(12.32)
	20.16*** 
(12.30)
	4.24***

(6.30)

	Income-to-needs ratio at 54 months
	3.62 
(3.52)
	2.54*** 
(2.00)
	3.83 
(3.19)
	2.51* 
(2.93)

	Income-to-needs ratio at Kindergarten
	3.49 
(2.88)
	2.41***

(1.90)
	3.72 
(3.02)
	2.26**

(2.37)

	Income-to-needs ratio at 1st Grade
	3.81 
(2.96)
	2.40*** 
(2.00)
	4.08 
(3.38)
	2.48**
(2.32)

	Number of hours mother works per week at 54 m
	17.93 (18.59)
	24.23***

(19.85)
	21.15**

(20.12)
	4.53*** (10.67)
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	Number of hours mother works per week at Kindergarten
	17.65 
(18.07)
	21.65*
(18.82)
	19.79† 
(18.91)
	5.18*** 
(11.38)

	Number of hours mother works per week at 1st Grade
	19.49 
(19.29)
	22.25*
(20.44)
	22.03*
(20.00)
	10.33***
(15.31)

	Mother was partnered at 54 m
	79.04%
	75.84%
	67.29%***
	64.43%**

	Mother was partnered at Kindergarten
	77.75%
	71.82%
	66.80%***
	63.53%†

	Mother was partnered at 1st Grade
	73.68%
	72.25%
	65.88%*
	62.86%

	Quality of child care intercept 
	2.85 
(.23)
	2.83 
(.24)
	2.76*** 
(.23)
	2.82 
(.19)

	N
	533
	183
	559
	89


Note: Standard deviations are displayed in parentheses. The sample size in each child care sequence represents sample size from imputation 1. The Home-Center Sequence served as the reference group for regression-corrected comparisons. 

†p < .10. *p < .05. **p < .01. ***p < .001.

Feelings questionnaire, adapted from the Center for Epidemiological Studies Depression Scale (CES-D: Radloff, 1977), to assess their depressive symptoms. As with parenting quality, child-specific intercepts of maternal depression were calculated using unconditional HLM analyses on repeated measures from 6 to 54 months of age. Descriptive statistics on child and family characteristics for each sequence of child care type are displayed in Table 4.4. 

Child care covariates. Child care characteristics are associated with children’s development; thus, several measures of aggregate child care quantity, stability, and quality are included as covariates in regression models. First, the hours spent in all nonmaternal settings were summed at each child care epoch (3, 6, 9, 12, 15, 18, 21, 24, 27, 30, 33, 36, 42, 46, 50, and 54 months) and individual intercepts representing the predicted average hours in care were computed using unconditional HLM analyses. Secondly, the age of entry into child care, specifically the age in months that mothers reported their children began attending one or more hour per week of nonmaternal care, was controlled. Thirdly, the proportion of the 17 epochs that the child spent in exclusive maternal care from 1 to 54 months of age was included as a covariate because the present study sought to compare sequences of nonparental child care, not comparisons of parental vs. nonparental care. Fourthly, the total number of hours children spent in nonparental afterschool care (including child care, extra-curricular activities, etc.) was gathered during phone interviews with mothers at kindergarten and first grade. This measure was set to zero at 54 months, as children were not yet attending school and thus not attending afterschool programs. In addition, the total number of different nonmaternal care arrangements each child had experienced from 1 to 54 months of age, calculated using the total number of mother-reported starts in child care arrangements, was included to control for stability over time.

The quality of the care arrangement in which children spent the most time, i.e. the primary arrangement, was assessed at five points before school entry (6, 15, 24, 36, and 54 months) using the Observational Rating of the Caregiving Environment (ORCE: NICHD ECCRN, 2002). Unlike other measures of child care quality, the ORCE assesses the interactions and experiences of a single focal child at child care and can be used across different types of care. On separate days, observers completed four 44-minute cycles at 6, 15, 24, and 36 months, and two cycles at 54 months. At 6, 15, 24, and 36 months, caregiver behavior was rated on five scales: sensitivity to the child’s nondistress, stimulation of the child’s cognitive development, positive regard for the child, emotional detachment (reversed), and flatness of affect (reversed); and four scales at 54 months: caregiver sensitivity, intrusiveness (reversed), detachment (reversed), and stimulation of cognitive development (α = .80-.90; see NICHD ECCRN, 2002, for a detailed description). In this study, total child care quality scores at each age were calculated as the mean of individual ratings on each scale are used. Scores ranged from 1 to 4, with higher scores indicating higher quality. Individual measures of the level of quality were estimated as the intercepts from unconditional HLM analyses. Descriptive statistics on child care variables are presented above in Tables 4.1 and 4.4. 

Mediating variables. Three measures of exposure to peers at child care, namely child-adult ratio, group size, and the proportion of time spent in large groups were examined as potential mediators between the sequence of child care type and children’s development. Mean values from 6 to 36 months represented peer exposure during the infant and toddler periods; values at 54 months represented peer exposure during the preschool period. Total numbers of adults and children (including sleeping children) in each child’s primary care arrangement were recorded by observers as part of the ORCE. Child-adult ratios were calculated by dividing the total number of children by the total number of adults observed in the setting.
 During each phone interview, mothers reported the number of children (in addition to the focal child) in each of the child’s nonmaternal care settings (both primary and secondary care arrangements). From these reports, the proportions of time spent with peers were computed using an age-graded measure of peer exposure (4 or more before age 2, 5 or more between 36 and 48 months, and 8 or more between 48 and 60 months). Descriptive statistics for and correlations among the peer exposure variables are displayed in Table 4.5 and 4.6. 

Table 4.5. Peer Exposure Variables by Sequence of Child Care Type: Means and Standard Deviations (N = 1,364). 
	
	Home-Center Sequence
	Continuous Home-based Care
	Continuous Center Care
	Other 

	Proportion of time in care with 4+ peers 3-24 m
	.36 (.30)
	.36 (.29)
	.54 (.33)***
	.69 (.32)**

	Proportion of time in care with 5+ peers 25-36 m
	.46 (.30)
	.45 (.27)
	.73 (.30)***
	.70 (.20)***

	Proportion of time in care with 8+ peers 37-54 m
	.51 (.28)
	.38 (.23)*
	.66 (.31)***
	.58 (.27)

	Proportion of time in care with peer exposure 3-54 m
	.31 (.24)
	.25 (.20)*
	.57 (.29)***
	.51 (.30)***

	Mean child-adult ratio 6-36 m
	3.05 (2.01)
	3.11 (1.90)
	3.95 (2.05)***
	3.64 (2.57)

	Child-adult ratio 54 m
	6.59 (3.28)
	4.09 (3.03)***
	6.46 (3.20)
	6.24 (3.16)

	Mean child-adult ratio 6-54 m
	3.85 (1.69)
	3.35 (1.78)*
	4.48 (1.75)***
	5.78 (3.03)***

	Mean group size 6-36 m
	3.11 (1.95)
	3.06 (1.82)
	6.74 (3.40)***
	3.55 (2.15)

	Group size 54 m
	12.71 (6.94)
	5.15 (4.81)***
	12.90 (7.65)
	10.62 (6.43)

	Mean group size 6-54 m
	5.37 (2.50)
	3.59 (2.08)***
	8.06 (3.48)***
	9.57 (6.29)**

	N
	533
	183
	559
	89


Note: Standard deviations are displayed in parentheses. The sample size in each child care sequence represents sample size from imputation 1. The Home-Center Sequence served as the reference group for regression-corrected comparisons. 

†p < .10. *p < .05. **p < .01. ***p < .001.

Moderating variables. Based on previous research, the moderating effects of child gender and temperament, described above, were tested. Additionally, the moderating effect of family income status was tested using a dichotomous variable (1 = family’s average income-to-needs ratio from 6 to 54 months is less than 2.0, 0 = family’s average income-to-needs ratio from 6 to 54 months is greater than or equal
Table 4.6. Peer Exposure Variables: Pairwise Correlations (N = 1,364). 
	Variables
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	1. Proportion of time in care with 4+ peers 3-24 m
	(
	
	
	
	
	
	
	
	
	

	2. Proportion of time in care with 5+ peers 25-36 m
	.59***
	(
	
	
	
	
	
	
	
	

	3. Proportion of time in care with 8+ peers 37-54 m
	.35***
	.41***
	(
	
	
	
	
	
	
	

	4. Proportion of time in care with peer exposure 3-54 m
	.85***
	.78***
	.62***
	(
	
	
	
	
	
	

	5. Mean child-adult ratio 6-36 m
	.55***
	.47***
	.19***
	.54***
	(
	
	
	
	
	

	6. Child-adult ratio 54 m
	.06*
	.06*
	.28***
	.15***
	.10***
	(
	
	
	
	

	7. Mean child-adult ratio 6-54 m
	.53***
	.42***
	.29***
	.54***
	.88***
	.54***
	(
	
	
	

	8. Mean group size 6-36 m
	.59***
	.57***
	.40***
	.71***
	.58***
	.16***
	.56**
	(
	
	

	9. Group size 54 m
	.05†
	.10***
	.33***
	.20***
	.05†
	.51***
	.26***
	.22***
	(
	

	10. Mean group size 6-54 m
	.42***
	.42***
	.44***
	.58***
	.41***
	.38***
	.50***
	.83***
	.69***
	(


Note: The sample size in each child care sequence represents sample size from imputation 1.
†p < .10. *p < .05. **p < .01. ***p < .001.
to 2.0). About one-third (31%; n = 429, imputation 1) of the sample was considered low-income.
Analytical Strategy

Because most child care research does not involve the random assignment of children to different care arrangements, it is important to account for potential selection bias. With its multitude of measures and large sample size, the NICHD SECCYD lends itself to a multiple regression approach. Consistent with recommendations (Duncan & Gibson-Davis, 2006; Lamb, 1998), a wealth of empirically- and theoretically-relevant child, family, and child care characteristics were included as covariates in regression models to account for selection into child care. Ideally, assessments of child outcomes prior to the “treatment,” in this case the sequence of child care type from 1 to 54 months of age, would be used to adjust for pre-existing cognitive and behavioral differences. Unfortunately, no assessments of child cognitive and social-emotional outcomes were conducted prior to 15 months. However, the EITQ, explained above, gathered mothers’ reports of their children’s activity, approach, mood, and intensity during infancy; thus, the mean ratings at 1 and 6 months were included as a pretreatment control in regression models. The inclusion of child, child care, and family covariates in multiple regression models produce relatively conservative estimates, but do not eliminate the possibility of omitted variable bias.
This study used multiple regression techniques to examine the associations between sequence of child care type and children’s social-emotional and cognitive outcomes in four steps. First, differences between the three sequences of child care type and child outcomes were examined, controlling for family background characteristics. Secondly, if significant associations between child care sequence and child outcomes were identified, the total proportion of time in center care from 1 to 54 months of age was added as a predictor to examine whether cumulative experience in center care, rather than the timing of the experience, affects child outcomes. Thirdly, the mediating effects of the three measures of peer exposure (adult-child ratio, group size, and proportion of time in large groups at each age) were tested in significant associations. Finally, the moderating effects of child gender, temperament, and family income status were tested using interactions between these three variables and dummy coded variables for Continuous Center Care and Continuous Home-based Care (e.g., Baron & Kenny, 1987). These steps are repeated for social-emotional and cognitive outcomes. Random intercepts were used to account for repeated measures (3 time points for social-emotional outcomes; 2 time points for cognitive outcomes) and child age was controlled. All outcome and predictor variables were centered at the age-appropriate mean to limit multicollinearity. Data collection site was controlled in each model but site differences were not explored. Effect sizes, computed by dividing the coefficient by the outcome variable’s standard deviation, are reported.

Results
Findings suggest that attending center care entails a trade-off between social-emotional and cognitive outcomes. Total experience in center care, rather than the timing of center care, is positively associated with both more externalizing problems and higher standardized cognitive test scores. Home-based care appears to support later social status through smaller peer groups. However, the effects of child care sequence varied somewhat with child and family characteristics. 
Social-emotional Outcomes

As shown in Table 4.7, results indicate that, after controlling for child, family, and child care background characteristics, child care sequence was unrelated to children’s social-emotional outcomes, with three exceptions. First, children who experienced Continuous Center Care displayed slightly more teacher-reported

Table 4.7. Random-Intercept Regression Results Predicting Social-Emotional Outcomes at 54 months, Kindergarten, and 1st Grade from Sequence of Child Care Type (N = 1,302).
	
	Mother Reports
	Caregiver/Teacher Reports 

	
	Internalizing Problems 
	Externalizing Problems
	Internalizing Problems
	Externalizing Problems
	Peer Status

	Predictor
	B
	SE B
	B
	SE B
	B
	SE B
	B
	SE B
	B
	SE B

	Home-center sequence (reference)
	
	
	
	
	
	
	
	
	
	

	Continuous home-based care
	-.69
	.66
	-1.22
	.75
	-.69
	.61
	.39
	.63
	.54**
	.21

	Continuous center care
	-.67
	.49
	-.21
	.63
	.44
	.43
	1.54**
	.49
	-.06
	.15

	Child in Kindergarten a
	.06
	.25
	.02
	.33
	.11
	.83
	.10
	.52
	-.01
	.14

	Child in 1st Grade a
	-.09
	.27
	-.11
	.35
	-.06
	.98
	-.02
	.38
	.03
	.12

	Child is male 
	-.20
	.45
	-1.60**
	.56
	-.30
	.44
	-.23
	.42
	-.29†
	.15

	Child is nonwhite
	-.46
	.60
	-2.22**
	.69
	-1.16*
	.57
	-.29
	.68
	.05
	.21

	Child temperament 
	1.67**
	.59
	2.08***
	.56
	-.34
	.43
	.05
	.57
	-.14
	.14

	Child birth order
	-1.02**
	.29
	-.78*
	.36
	-.10
	.23
	-.30
	.30
	.05
	.10

	Maternal education (years)
	-.01
	.12
	-.09
	.14
	-.19†
	.10
	-.18
	.14
	.05
	.04

	Maternal age at birth
	.01
	.06
	-.02
	.06
	.04
	.06
	.01
	.05
	-.004
	.02

	Maternal childrearing attitudes
	.01
	.02
	.01
	.02
	-.03
	.02
	.01
	.02
	.01
	.01

	Maternal attitudes toward employment
	.03
	.04
	.05
	.04
	.05
	.04
	.04
	.03
	-.01
	.01

	Mean hours per week mother worked 1-54 months
	.04
	.03
	.06
	.04
	.03
	.02
	.04
	.03
	.003
	.01

	Proportion of time mother was partnered 6-54 months
	.70
	.95
	.73
	1.02
	.79
	.85
	-2.58**
	.90
	.18
	.26
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	Mother is currently partnered 
	-.41
	.53
	-.79
	.49
	-1.05†
	.53
	-.62
	.58
	.37†
	.19

	Mean income-to-needs ratio 6-54 months
	.16
	.13
	-.04
	.14
	.07
	.14
	.08
	.14
	-.07
	.05

	Current income-to-needs ratio
	-.11
	.09
	-.10
	.08
	-.13
	.14
	-.07
	.11
	.05
	.04

	Maternal depression intercept 6-54 months
	.51***
	.05
	.47***
	.05
	.06
	.04
	.09
	.05
	-.02
	.02

	Parenting quality intercept 6-54 months
	.24
	.58
	-1.31*
	.63
	-2.03***
	.50
	-1.90**
	.60
	.74***
	.17

	Age child began 1+ hours of nonmaternal care
	-.01
	.04
	.04
	.05
	.04
	.04
	.07
	.04
	-.03*
	.01

	Hours in nonmaternal care intercept 1-54 months
	-.02
	.03
	.01
	.03
	-.01
	.03
	.03
	.03
	.001
	.01

	Proportion of time in exclusive maternal care
	1.03
	1.70
	1.50
	1.83
	-.46
	1.56
	-1.54
	1.66
	.89
	.60

	Quality of nonmaternal care intercept 6-54 months
	.36
	.98
	.60
	1.13
	.87
	.83
	-.08
	1.17
	-.05
	.35

	Number of different child care arrangements 1-54 months
	.10
	.07
	.04
	.07
	.01
	.06
	-.04
	.08
	-.01
	.02

	Hours in per week in afterschool care b
	-.003
	.02
	.003
	.02
	-.07*
	.03
	-.02
	.02
	-.01
	.01

	Constant
	1.74*
	.88
	2.81**
	.94
	.51
	.88
	1.01
	.87
	.03
	.29

	R2
	.12
	.14
	.03
	.10
	.05


Note: The sample size of 1,302 represents the maximum number of children across the 5 imputed datasets. The Home-Center Sequence served as the reference category. All predictors and outcomes were centered at the mean at each age. Data collection site was controlled (not shown). a 54 months served as the reference category for age in all regression models. 

b Hours per week in afterschool care were set to zero at 54 months. †p < .10. *p < .05. **p < .01. ***p < .001.
externalizing problems (d = .17), as compared to those in the Home-Center Sequence group. However, child temperament influenced the relationship between Continuous Center Care and teacher-reported externalizing problems (B = -2.07, SE = 1.03, p = .045). Surprisingly, Continuous Center Care was associated with more problems among more easygoing children (temperament less than the mean: B = 2.50, SE = .66, p < .001, d = .27), whereas among more difficult children (temperament greater than mean), Continuous Center Care was unassociated with behavior (B = .59, SE = .79, p = .460, d = .06). 

Additionally, there was evidence that cumulative experience in center care, rather than the timing of center attendance, affected child behavior. When the total proportion of time in center care from 1 to 54 months was added to the model, the effect of Continuous Center Care was no longer significant; rather, the total proportion of time in center care was marginally associated with externalizing problems (B = 3.06, SE = 1.65, p = .082; d = .33). There was no evidence that peer exposure (the timing of peer exposure or total peer exposure) mediated the effect of the proportion of time in center care on children’s externalizing problems.

Secondly, children who experienced Continuous Home-based Care before school entry were rated by teachers as more popular (d = .18), and group size during the preschool period appeared to mediate this association. When mean group size from 6 to 36 months and group size at 54 months were added to the model, group size at 54 months was associated with a slightly lower children’s peer status (B = -.03, SE = .01, p = .030, d = .004), whereas the association between Continuous Home-based Care and peer status was no longer significant (B = .31, SE = .24, p = .208, d = .04). Thus, it appears that home-based care supports later social status be providing smaller peer groups during preschool years. 

Finally, there was no main effect of child care sequence on children’s internalizing problems; however, the relationship between Continuous Home-based Care and teacher-rated internalizing problems was moderated by family income status (B = 2.06, SE = .99, p = .038). Among low-income children, Continuous Home-based Care was unassociated with problems (B = .20, SE = .98, p = .840, d = .02), whereas among middle- and high-income children, Continuous Home-based Care was associated with marginally fewer problems (B = -1.51, SE = .79, p = .059, d = -.16), as compared to experiencing a Home-Center Sequence.

Cognitive Outcomes
Results, displayed in Table 4.8, suggest that child care sequence is largely unrelated to children’s mean standardized cognitive outcomes at 54 months and first grade and teachers’ ratings of children’s academic skills at kindergarten and first grade.
 As with externalizing problems, it appears that the cumulative experience in center-based settings is important for cognitive development; the total proportion of time in center care was marginally associated with higher standardized cognitive scores at 54 months and first grade (B = 3.65, SE = 1.88, p = .061, d = .29). Because of the importance of cumulative experience in center care, cumulative measures of peer exposure (mean child-adult ratio 6-54 months, mean group size 6- 54 months, and total proportion of time in large peer groups from 3-54 months) were explored as mediators. Although mean child-adult ratio was marginally positively associated with cognitive scores (B = .42, SE = .21, p = .053, d = .03), the association between proportion of time in center care remained marginally significant (B = 4.04, SE = 2.27, 

Table 4.8. Random-Intercept Regression Results Predicting Cognitive Outcomes at 54 months, Kindergarten, and 1st Grade from Sequence of Child Care Type (N = 1,302). 
	
	54 months and 1st Grade
	Kindergarten and 1st Grade

	
	Standardized Mean of Cognitive Outcomes a
	Academic Skills Total a

	Predictor
	B
	SE B
	B
	SE B

	Home-center sequence (reference)
	
	
	
	

	Continuous home-based care
	-.15
	.93
	.06
	.06

	Continuous center care
	.07
	.68
	.06
	.05

	Child in 1st Grade a
	-.08
	.25
	.003
	.03

	Child is male 
	-.38
	.57
	-.14**
	.05

	Child is nonwhite
	-1.63†
	.91
	.01
	.07

	Child temperament 
	-.71
	.69
	-.004
	.06

	Child birth order
	-1.30*
	.39
	-.07**
	.03

	Maternal education (years)
	.50**
	.15
	.04**
	.01

	Maternal age at birth
	.11†
	.07
	-.003
	.002

	Maternal childrearing attitudes
	-.07**
	.02
	<.001
	.002

	Maternal attitudes toward employment
	<.001
	.04
	.002
	.004

	Mean hours per week mother worked 1-54 months
	-.03
	.04
	-.002
	.003

	Proportion of time mother was partnered 6-54 months
	-2.49*
	1.14
	-.04
	.10

	Mother is currently partnered 
	.82
	.59
	.11*
	.05

	Mean income-to-needs ratio 6-54 months
	.13
	.16
	.005
	.01

	Current income-to-needs ratio
	.05
	.10
	<.001
	.01

	Maternal depression intercept 6-54 months
	.004
	.06
	-.004
	.004

	Parenting quality intercept 6-54 months
	7.20***
	.73
	.34***
	.05

	Age child began 1+ hours of nonmaternal care
	-.01
	.05
	-.003
	.004

	Hours in nonmaternal care intercept 1-54 months
	.03
	.03
	-.005
	.003

	Proportion of time in exclusive maternal care
	-.60
	2.16
	-.21
	.20

	Quality of nonmaternal care intercept 6-54 months
	3.03†
	1.52
	.18†
	.09

	Number of different child care arrangements 1-54 months
	-.01
	.10
	-.004
	.01

	Hours in per week in afterschool care b
	-.01
	.04
	.003
	.002

	Constant
	-.51
	1.39
	-.003
	.11

	R2
	.39
	.17


Note: The sample size of 1,302 represents the maximum number of children across the 5 imputed datasets. The Home-Center Sequence served as the reference category. All predictors and outcomes were centered at the mean at each age. Data collection site was controlled (not shown). 

a Child age was controlled as a categorical variable, with the younger age serving as the reference category (54 months for Mean Standardized Cognitive scores, Kindergarten for Academic Skills scores). 

b Hours per week in afterschool care were set to zero at 54 months. 

†p < .10. *p < .05. **p < .01. ***p < .001.

p = .083, d = .32), indicating that variables other than peer exposure account for some of the association between center care and cognitive development.

Tests of moderation revealed income differences in the experience of Continuous Center Care. In contrast with expectations, children from middle- and higher-income families benefited from Continuous Center Care, as compared to a Home-Center Sequence, more so than children from low-income families. Family income status moderated the relationship between standardized cognitive scores and Continuous Center Care (B = -3.64, SE = 1.13, p = .002). Continuous Center Care was associated with significantly lower cognitive scores among low-income children (B = -3.51, SE = 1.29, p = .008, d = -.28), whereas Continuous Center Care was associated with marginally higher cognitive scores among middle- and higher-income children (B = 1.55, SE = .78, p = .051, d = .12). A marginally significant interaction between income status and Continuous Center Care predicting teacher-reported Academic Skills (B = -.16, SE = .09, p = .079) corroborated this finding. Among low-income children, the experience of Continuous Center Care was unrelated to their academic skills (B = -.10, SE = .10, p = .347, d = -.11), whereas Continuous Center Care was associated with higher academic skills scores among higher-income children (B = .14, SE = .06, p = .023, d = .15). Peer exposure did not mediate the positive relationship between Continuous Center Care on standardized cognitive outcomes among middle- and high-income children in the full regression model. Child gender or temperament did not affect associations between child care sequence and child outcomes.   

Discussion
Over the first five years of life, there is a gradual shift from home- to center-based child care. Previous research offers some evidence that the small groups and low child-adult ratios characteristic of home-based care may better meet the developmental needs of infants and toddlers, whereas the larger peer groups typical of center care may be more developmentally appropriate for preschool-age children (e.g., Dowsett et al., 2008; Loeb et al., 2004; NICHD ECCRN, 2000, 2004). The present study tested: 1) whether the timing or cumulative experience of center care predicts children’s school readiness, 2) whether peer exposure mediates the relationships between child care type and child outcomes, and 3) if these associations vary with child and family characteristics. Results highlight the importance of the developmental timing of child care and cumulative child care experiences, as well as the bidirectional interactions between children and the environment. Nevertheless, findings should be interpreted with caution. Like previous research (e.g., NICHD ECCRN, 2006), family characteristics and child care quality were consistently more important predictors of school readiness than child care type. Furthermore, the effects identified in this study were small, and family and child characteristics influenced the relationships between child care type, peer exposure, and child development. With these points in mind, several findings and implications regarding the amount and timing of child care type and peer exposure can be extracted.

Center Care: A Trade-off between Behavior Problems and Cognitive Development?
The findings from this study are consistent with previous research indicating that cumulative experience in center-based settings entail small benefits for cognitive competence but also small increases in externalizing behaviors (e.g., Belsky et al., 2007; NICHD ECCRN, 2004); however, unlike prior studies, findings suggest that children with easygoing temperaments more likely to display the negative impacts of continuous center care; these children may benefit more from a home-center care sequence. The association between continuous center care and externalizing problems was identified among children with easygoing temperaments only. The experience of center care appeared to offset children’s temperamental disposition, making the classroom behavior of easygoing children and temperamentally difficult children appear very similar. Effectively coping with the social and cognitive stimulation and sustained encounters with many same-age peers at center care before children are cognitively and socially able may contribute to more externalizing behaviors, even among easygoing children. These increases in behavior problems may not be as apparent among children previously-identified as temperamentally difficult; a “ceiling” effect may be at work. 

A second surprising finding was that, in contrast to previous research (e.g., Votruba-Drzal et al., 2004) the continuous use of center care from infancy through the preschool years was associated with higher cognitive scores among children from middle- and high-income families but lower cognitive scores among those from low-income families, as compared to a home-based care to center care sequence. One reason for this discrepancy is that although overall child care quality was controlled in this study, this cumulative measure of quality may not adequately capture the different nature of centers available to low- and higher-income children. Most low-income families do not have the resources to purchase high-quality center-based infant care, so these settings may not be optimal for promoting young children’s development. Alternatively, most prior studies focused on low-income populations only, and examined cumulative experiences in center care as opposed to the developmental sequence of child care. It is possible that home-based care better meets the cultural, employment, and financial constraints of low-income families, many of whom work nonstandard shifts and manage tight budgets, than more rigidly-scheduled, costly center programs (e.g., Henly & Lyons, 2000; Li-Grining & Coley, 2006), and this better “fit” between family needs and child care characteristics produced less parental stress, especially during the early years. Furthermore, time in home-based care during the infant and toddler periods may be important opportunities to foster social support and relationship-building among low-income families; thus, a sequence of home-based to center care may better fit the needs of low-income families, whereas children from middle- and high-income families may benefit more from continuous center care. Moreover, child care centers and preschool programs are more prevalent in middle- and high-income communities (Gordon & Chase-Lansdale, 2001), and commuting between home, child care, and work can impact parent stress and child outcomes (Dunifon, Kalil, & Bajracharya, 2005). A third explanation is that the effects of center care may be sensitive to the definition of income status (Loeb et al., 2007). Very low-income children (income-to-needs ratios less than .5) have been found to reap the most benefits from center attendance (Loeb et al., 2007); the NICHD SECCYD sample does not include enough very low-income children to explore this sensitivity. The moderating effect of family income with regard to child care type and children’s development warrants further investigation, particularly in light of recent increases in publicly supported prekindergarten programs for low-income children (e.g., Barnett, Hustedt, Friedman, Boyd, & Ainsworth, 2007) and that child care subsidy receipt increases the likelihood of using center-based care for children at all ages (Crosby, Gennetian, & Huston, 2005). Designing early childhood policies that take into account family needs, both in terms of parents’ employment demands and children’s developmental needs, may jointly alleviate parental stress and promote children’s development. 

Home-based Care and Peer Status
Whereas time in some center care appears to promote cognitive development, there is evidence that the small peer groups in home-based care during the preschool years promote friendship formation and social status at school entry. Repeated encounters with many different peers during the day may contribute to young children’s stress and withdrawal as a result of little or no alone time to develop emotional regulation skills (Ahnert & Lamb, 2003; Watamura et al., 2003). The surprising importance of group size during the preschool years, and not during the infant and toddler periods, may reflect a relative lack of variability in group size during the infant/toddler period. Alternatively, this may be the result of increased stress from high levels of social interactions. In general, younger children display more physiological stress at child care than preschoolers (Vermeer & van IJzendoorn, 2006), and the toddler years in particular may be peak period for rising stress-sensitive hormone levels at center-based care (Watamura et al., 2003). Researchers speculate that the nonlinear relationship between age and cortisol increases results from the onset of friendships and peer play during the toddler period. Peer play at child care is linearly associated with child age; whereas very little peer play occurs during the infant period, toddlers spend more time engaged in social interactions (Watamura et al., 2003). Furthermore, peer play changes qualitatively as a function of group size, generally becoming more aggressive as size increases (Fabes, Hanish, & Martin, 2003). Toddlers and preschoolers in particular may react to the continuous exposure to large groups of peers by withdrawing or by investing in a few, close relationships. Because the affective quality of peer interactions at child care has been found to be important to children’s later social competence (NICHD ECCRN, 2008), future investigations that examine the intricacies of social interactions and opportunities for private time at child care may reveal more nuanced associations between peer exposure, behavior, and social status. It is interesting to note that the number of adults in the care setting, as measured by child-adult ratio, did not mitigate the effects of the total number of children in the room. Therefore, results suggest that care with smaller group sizes during the preschool years, such as those found in home-based settings, may prepare children for forming positive peer relationships in early elementary school. 

Together, findings indicate that exposure to large peer groups enhances language skills and provides examples that support cognitive competence, but also present challenges to social interactions and the formation of social skills. Early childhood programs that provide opportunities for both peer interactions and “alone time” may strike a balance appropriate for supporting both cognitive and behavioral development. Additionally, more time at both home- and center-based child care could be devoted to helping children effectively manage peer interactions, incorporating curricula demonstrated to improve self-regulation (e.g., Barnett et al., 2008).

Limitations and Future Research
This study used a large-scale, longitudinal dataset to explore how the amount and timing of child care experiences affect children’s subsequent development; however, several limitations must be noted. First, while unique in its comprehensiveness, the NICHD SECCYD is not nationally representative. Although multiple imputation was used to limit bias from attrition and missing data, which were more common among minority and low-income participants, the income differences identified in this study may not be replicated in studies including larger proportions or different definitions of low-income families. Furthermore, racial and ethnic differences in the effects of center care have been identified (e.g., Loeb et al., 2007), but the NICHD SECCYD sample was not large enough to compare child care patterns across minority groups or immigrant children. Secondly, geographic variations in child care supply, important to families’ child care choices (Gordon & Chase-Lansdale, 2001), were not taken into account. Thirdly, categorizing children’s child care experiences into generalized, a priori sequences of child care type is only one method for examining child care patterns. Longitudinal cluster analysis techniques, also known as person-oriented techniques (e.g., Bergman, Magnusson, & Khouri, 2003), may identify different patterns of child care over time. Fourthly, although multiple measures of child development were included, discrepant findings between ratings suggest potential reporter biases (e.g., Cai, Kaiser, & Hancock, 2004). Behavioral ratings gathered from stressed teachers with large classes may be particularly susceptible to bias. Furthermore, only teacher-reported peer status was assessed; future research that gathers sociometric status measures from children in the classroom could corroborate or conflict with teachers’ ratings. 

Finally, the potential for selection bias is an important drawback to this study. Parents make child care decisions based on numerous family, cultural, economic, and geographic characteristics, and many of these characteristics are related to children’s development. Despite the wealth of theoretically- and empirically-derived child, family, and child care covariates included in analyses, it is possible that one or more characteristics important to both child care choice and child development went unmeasured or was excluded. Because centers and prekindergarten programs are considered normative for preschool-age children, children in home-based care at this age may be a selective group of children or caregivers. However, while alternative statistical techniques could be used to further limit potential omitted variable bias, previous research has found that multiple regression, instrumental variables, and propensity score analyses provide similar results regarding the timing and intensity of center care (Loeb et al., 2007). Moreover, the majority of the child care choice and selection literature has examined the choice of a single care arrangement at a single point in time or cumulative experiences over a period of time; by examining patterns of child care use over time, and how families’ child care choices change with respect to children’s developmental stage and their prior child care arrangements, this study extends the literature on child care choice. 
Conclusion
There does not appear to be a single type or sequence of child care type that is “optimal” for child development; rather, effects depend on the child and vary across social, behavioral, and cognitive domains. Consistent with previous research (e.g., Belsky et al., 2007), time in center care entails somewhat of a trade-off between social status, behavior problems, and cognitive development. Whereas experience in small groups may promote friendship formation and social skills, exposure to large peer groups may enhance language skills and provide examples that support cognitive competence. This may be especially true for children living in middle- and high-income households. Additional research that examines peer exposure along with other potential factors underlying the child care type-child development relationship can enhance our understanding of how environmental contexts can be better designed to balance children’s cognitive, behavioral, and social needs.
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Chapter 5
CONCLUSIONS AND POLICY IMPLICATIONS
Dynamics of Early Care and Education
Traditionally, the effects of parent-child separation were emphasized when examining the effects of child care on children’s development. Over the past few decades, the more nuanced aspects of ECE experiences, including variations in the quality, quantity, type, and stability of both parental and nonparental care have received growing research attention (e.g., Lamb, 1998). Many of these inquiries have centered on associations between child development and specific ECE programs or characteristics of care (e.g., prekindergarten attendance, the quality of a particular arrangement) or indices of cumulative ECE experiences (e.g., total hours in care). Less understood is the multiplicity and diversity of young children’s child care experiences. The majority of young children experience several, different nonparental care arrangements, either at one point in time or across time. Nationally, nearly one-fifth of young children experience two or more concurrent child care arrangements, i.e., arrangement multiplicity (Capizzano & Adams, 2000) and about 11% of children change their care arrangements annually (Hofferth et al., 1991). Patterns among children in the NICHD SECCYD were similar. About 19% of preschool-age children experienced multiple, concurrent child care arrangements at any given time, and about three-quarters of children experienced arrangement multiplicity at some point before kindergarten. On average, children attended 6.3 different child care arrangements between the ages of 3 and 54 months; 20% attended more than 10. As arrangement multiplicity and changing child care arrangements over time have become normative experiences, the reasons why families use multiple arrangements or change arrangements over time and the implications for child development warrant investigation.

Together, these three studies contribute to the literature on early childhood development by examining children’s social-emotional and cognitive development within the context of dynamic, normative child care experiences. Three research questions were addressed in this dissertation. First, what factors contribute to families’ daily or weekly child care patterns? Specifically, why do families use multiple, concurrent child care arrangements? Second, how does transitioning between multiple, concurrent arrangements affect children? Finally, how do changes in child care patterns over time affect children’s readiness for school? Special attention was paid to how associations vary with the social meaning underlying child care patterns as well as child and family characteristics.  
Findings: The Expected and Unexpected

Both expected and surprising findings emerged. In Study 1, the child and family characteristics correlated with the use of multiple, concurrent child care arrangements were explored. Consistent with hypotheses, the use of multiple arrangements was predicted by both characteristics associated with parental child care preferences (e.g., child care quality, maternal satisfaction with care) as well as constraint factors like employment characteristics (e.g., mothers’ work hours) and the availability of early care and education (e.g., type of care). In contrast with expectations, constraint factors were not stronger predictors of low-income families’ child care patterns; rather, the same preference and constraint characteristics were predictive of multiple arrangements across the income spectrum. Aspects of the structure and supply of early care and education (ECE) programs emerged as particularly influential in families’ child care decisions, indicating that possessing greater resources is not a guarantee for finding stable, high-quality, full-time ECE; the supply of these programs must be addressed in future policy initiatives. However, due to limitations in the data, potential income differences in the types of care combined or parents’ reasons for combining multiple arrangements (e.g., a preference to expose children to diverse environments or a necessity to cover work hours) were not explored. This remains an important area for future research.  


In the second study, the impacts of these daily or weekly transitions among child care settings on children were examined. Consistent with hypotheses and previous research, increases in the number of arrangements were associated with increases in behavior problems and decreases in prosocial behaviors, a strong finding given the conservative statistical and measurement methods used. Younger children appeared more affected by the experience of arrangement multiplicity. Surprisingly, girls appeared more susceptible to the impacts of multiple arrangements; unlike boys, girls were rated by their mothers as exhibiting more disruptive behaviors when in greater numbers of arrangements. This result conflicts with previous research that indicates boys are more vulnerable to the effects of stress and behavior problems in the context of child care (e.g., Crockenberg, 2003). It is possible that girls react with more disruptive behavior when transitioning among several different settings across a day or week, whereas boys’ behavior is more impacted by parental separation and the peer interactions that characteristic of child care. An alternative reason for this gender difference is that mothers hold different expectations for girls than for boys, and a smaller increase in girls’ disruptive behavior is associated with a large increase in disruptive scores, whereas the mothers of boys report similar increases in disruptive behavior as normal. These gendered behavioral expectations have been documented in the literature (Denham et al., 2003).


Finally, turning to long-term child care stability, Study 3 examined how attending home-based care during the infant and toddler periods and center care during the preschool years, the most common general and parent-preferred pattern of child care, affected children’s social-emotional and cognitive outcomes at school entry. It was hypothesized that this home- to center-based care sequence would balance the positive and negative effects consistently associated with center care (e.g., improved cognitive outcomes and more behavior problems). However, in contrast to expectation, time in home-based care before age 3 ½ did not appear to offset the negative impacts of center care while preserving the positive effects. In contrast, there was evidence for a “dosage effect” of center care; the proportion of time in center care was linearly associated with later increased cognitive scores and behavior problems, regardless of age at which the child attended a center. Also surprising, peer exposure did not mediate the effects of center care; rather, other aspects of center-based settings, possibly caregiver attitudes, education, or the physical setting, account for this association. 
Consistent with Study 3’s hypotheses, the experience of home-based care was associated with higher teacher-rated social status at age 4 ½, kindergarten, and first grade. This was mediated by experience in small peer groups, which may allow children to build close friendships and social skills that promote later friendship formation skills at school entry. Surprisingly, small peer groups during the preschool years, not the infant and toddler period, were more strongly associated with later popularity. This period constitutes the age at which children are most socially active before beginning kindergarten; group size may be less salient to younger children who are not engaged in peer interactions. It is also possible that low status children invest in fewer, closer friendships, and teacher-rated popularity may have no predictive validity for future social outcomes. More refined measures of social status, including peer reports, are needed to corroborate this finding. In general, the findings from Study 3 provide additional evidence that the characteristics of center care re associated with cognitive development, whereas the characteristics of home-based care are associated with social-emotional development. However, the present research was unable tease apart the specific structural and process mechanisms underlying these differences across care types.  
Together, the expected and unexpected findings lead to two general conclusions. First, both family preferences and constraints, which include parental employment schedules, financial considerations, and the supply of services, drive child care patterns. These patterns include the multiplicity and stability of child care arrangements across a single day, week, or over time. Secondly, these child care patterns affect child development, independent of child care quality and quantity. These effects depend on the fit between the child care setting, children’s developmental needs, and families’ employment and financial constraints. However, it should be noted that although child care characteristics are associated with modest impacts on child outcomes, developmental research consistently finds that family and home characteristics are the most significant predictors of child development, and the present project is no exception. In light of these findings and cautions, several policy implications and directions for future research are discussed.    

ECE Structure and Availability Underlie Patterns of Use
The first study in this project examined the ecological correlates of using multiple, concurrent arrangements as a means for better understanding why families select to use multiple arrangements. In general, parents’ child care choices are driven by both family preferences and employment and budgetary constraints (e.g., Blau, 2001). However, research on child care choice is limited in that it is difficult to tease apart parental preferences from other considerations involved in child care choice when examining actual use patterns. For example, ethnic minority parents prefer relative and family friends who share similar language and cultural practices as caregivers; however, these informal arrangements also tend to be less costly and more flexible (Kontos, Howes, Shinn, & Galinsky, 1995; Porter, Rice, & Mabon, 2003). Given this limitation, findings from Study 1 suggest that the lack of affordable, high-quality, full-time early care and education (ECE) programs contributes to conflict between family preferences and constraints. One result of this conflict is the use of multiple child care arrangements concurrently, i.e., arrangement multiplicity. 

In general, the supply of full-time, licensed ECE programs has not met the large and growing demand (Blau, 2001; Helburn & Howes, 1996). This lack of supply affects child care use across the first five years of life and across the income spectrum, but is particularly apparent among families with infant and toddlers and low-income families (Kontos, Howes, Shinn, & Galinsky, 1997; Phillips & Adams, 2001). With the high cost of regulated, full-time care, many parents turn to the informal care sector. Parents also report a preference for home-based settings with trusted relatives or family friends for their infants and toddlers (e.g., Sylvester, 2001). This study found that children in primarily informal care (in-home and grandparent care) were between 3 and 10 times more likely to attend secondary arrangements than children in primarily center care. Many informal providers are unable to provide full-time child care because they are employed in other capacities (Hogan, Hao, & Parish, 1990; Kontos et al., 1995); as a result, parents coordinate secondary arrangements to cover their work hours. 

Although informal care remains an important source of child care across childhood, another source of arrangement multiplicity becomes apparent during the preschool years. As children grow older, parents want to provide their children with educational and social experiences to prepare them for the demands of kindergarten, and there are numerous private and public prekindergarten, preschool, and nursery school options. Although in the U.S. public investment in early childhood is much lower than investments in school-age programming (e.g., Aber, 2007), funding is disproportionately concentrated on the preschool period. In 2000, 54% of children aged three to six attended publicly-supported ECE compared with 5% of children under three (Kamerman, 2000). The majority of public and private preschool programs follow a K-12 education model, providing services for a few hours a day during the school year, contributing to the need to coordinate wraparound, secondary arrangements to cover work hours. 
This dearth of full-time ECE options across early childhood is the result of both failures in the market system and fundamental value conflicts. In most markets, low supply relative to high demand would motivate additional suppliers to enter the market; however, unlike other industries, child care work is often not profitable. Care work, including child care, education, and health care, entails a wage penalty such that care workers earn about 5% to 10% less than workers not in the care industry after controlling for skill demands, educational requirements, and other qualifications (England, Budig, & Folbre, 2002). Many feminist sociologists and economists explain this wage penalty through the association between care work and women (e.g., England, 2005). In addition, the nature of care work changes how it functions in a market-based system, contributing to a narrow profitability margin and reducing its entrepreneurial attractiveness. Care is time-intensive work that does not lend itself to cost reductions through technological innovation or economies of scale; because the quality of child care depends on the relationship and interaction between the caregiver and child, there is a floor for reducing high labor costs (Warner et al., 2004). This point is exemplified by government regulations that set maximum child-adult ratios. Low child-adult ratios contribute to the high costs of care borne by parents, most whom are at the lowest earning years of their lives (Stoney, Mitchell, & Warner, 2006). 

A second reason for the lack of full-time, high-quality care during the preschool years stems from the conflict in American attitudes toward public investment in early education and child care. Whereas early education programs such as prekindergarten and Head Start are viewed as beneficial for child development, child care is often perceived as a custodial arrangement necessary for dual-earner or single-parent families (Barnett, 2004; Knitzer, 2001; Lamb, 1998). Care for young children is viewed as a private, family responsibility, preferably performed by mothers; by contrast, education is seen as a social, government responsibility (Morrissey & Warner, 2007; Sylvester, 2001). One result of this dichotomy is the part-day, academic-year structure of education programs. This schedule is pervasive from preschool programs through high school. Historically, children were cared for by their parents, predominantly mothers, before entering school and following the end of the school day and during the summers, and the majority of the American public maintains that maternal care is the ideal situation for young children (Sylvester, 2001). Although part-day prekindergarten and Head Start programs can indeed enhance child development (e.g., Magnuson, Ruhm, & Waldfogel, 2007), rising maternal employment rates over the past few decades have reduced the appropriateness of the nine-month, part-day structure in meeting parents’ employment needs. Faced with part-time care and education programs and full-time employment schedules, many parents are forced to coordinate several ECE arrangements. 

The overall lack of full-time ECE is amplified among families who work nonstandard or long hours (Han, 2004; Presser, 1988). In 2004, about 15% of Americans employed full-time with children under age six worked nonstandard schedules (evening, night, split, or rotating shifts: Bureau of Labor Statistics, 2004). The majority of centers and regulated family child care homes that offer full-time care typically follow rigid, standard schedules, providing services Monday through Friday during daytime hours. Although the current project did not find an association between nonstandard work schedules and arrangement multiplicity, other studies that include nationally representative samples have (e.g., Folk & Yi, 1994). Because families working odd-hour shifts are more likely to use relative care (e.g., Han, 2004), it is possible that that the strong association between the use of informal child care and arrangement multiplicity identified in this study captured the relationship between nonstandard shifts and arrangement multiplicity. Furthermore, licensed care does not meet the need of the large proportion of American parents who work long hours. Nearly 10% of children in the NICHD SECCYD had mothers who averaged 35 hours or more per week. Children whose mothers who worked 40 or more hours per week were less likely to attend multiple arrangements, which was attributed to the increased use of in-home care among these families. While flexible, most in-home care by nonrelatives (e.g., nanny care) is expensive, and often limited to high-income families. 

This intersection between parental ECE preferences and the supply of ECE services available also affects children’s care patterns over time. In the years before children begin kindergarten, there is a gradual trade-off between hours in home-based settings with hours in center care (NICHD ECCRN, 2004). Indeed, parents report preferring home-based care for infants and toddlers and for center care during the preschool period (e.g., Gable & Cole, 2000; Pence & Goelman, 1987). However, it is difficult to tease apart preferences from the supply of care in the market. Center-based care for infants and toddlers is difficult to find, and when available, is very expensive due to regulations governing infant-caregiver ratios (e.g., Phillips & Adams, 2001). 

Study 3 examined the familial factors associated with the use of a general sequence of home-based to center care compared to continuous center or continuous home-based care across the first five years of life. In general, children who experienced a home- to center-based care sequence were the most advantaged among the three general child care patterns. Families whose children who experienced a home- to center-based child care sequence before school entry averaged higher maternal education, age, parenting quality, and family income than those who experienced continuous home-based care, but similar to those who experienced continuous center care. Consistent with previous research (e.g., Bainbridge, Meyers, Tanaka, & Waldfogel, 2005), children who attended center care before kindergarten experienced, on average, more advantaged backgrounds than children who did not attend any center care before kindergarten. By contrast, children who experienced a home- to center-based care sequence had similar characteristics to those in continuous home-based care in terms of child race, birth order, family structure, and maternal attitudes toward employment. Children who entered center care during the preschool years or not at all had mothers who held more negative attitudes toward maternal employment, were less likely to be ethnic minority (Black and Hispanic), and were more likely to live in two-parent homes and to have older siblings than those in continuous center care. Therefore, it appears that children who used a combination of home-based and center child care enjoyed the advantages associated with the use of both home- and center-based care in terms of family structure, income, maternal education, and parenting quality. 

The finding that more advantaged families with the financial access to a wider range of ECE options use a home-based to center care sequence lends additional support that this sequence reflects parental preferences and plans for their young children. However, whether parents truly prefer a home- to center-based care sequence or whether this general pattern is driven by availability in the market remains unclear. It is likely that, as with selection into multiple, concurrent arrangements, ECE patterns over time are likely the combined result of personal preferences and principles of efficiency, operating within constraints at multiple levels of the environment – at the market, institutional, and individual levels (e.g., Folbre, 1994).

Accounting for Child Care Selection 

The child and family characteristics associated with arrangement multiplicity and child care sequences over time are not only important for understanding the motivations behind ECE patterns; they are also important when linking aspects of child care to child development. Because most child care research is based on nonexperimental data, including the NICHD SECCYD, it is necessary to account for pre-existing differences between children experiencing various levels of a “treatment” (in this project, a specific number or sequence of child care arrangements) in order to isolate the relationship between the treatment and the outcome (Duncan, Magnuson, & Ludwig, 2004; McCartney, Bub, & Burchinal, 2006). For example, children who experienced a home-based to center care sequence had more highly-educated mothers than those who used continuous home-based care; because maternal education is linked with child outcomes (e.g., Belsky et al., 2007), not accounting for this confounding variable would lead to an inflated association between child care sequence and child development. 

This project used several strategies to account for child care selection. Study 2 examined child behavior in relation to the concurrent number of child care arrangements. The availability of comparable, longitudinal measures of child behavior and number of child care arrangements allowed for the use of within-child fixed effects models to address this research question. Within-child fixed effects models exploit within-person variations over time, holding all stable (measured and unmeasured) child, family, and geographic effects constant or “fixed” (Duncan & Gibson-Davis, 2006; Duncan et al., 2004; McCartney et al., 2006). However, characteristics that change over time such as family income and structure must be controlled. In Study 3, children’s outcomes at school entry were examined in relation to their child care histories; because each child only experiences one sequence of child care before kindergarten, within-person comparisons were not possible. Sibling fixed effects models have been used to investigate similar between-subject research phenomena, but because the NICHD SECCYD collected data on only one child per family, this strategy was unavailable. Instead, multiple regression techniques were used. Consistent with recommendations (e.g., Duncan & Gibson-Davis, 2006), a wealth of child care selection factors were identified and included in random effects multiple regression models. While neither within-child fixed effects models nor multiple regression techniques can control for all potential confounding variables, the inclusion of empirically- and theoretically-relevant selection factors extracted from previous research (e.g., Belsky et al., 2007; Lamb, 1998; NICHD ECCRN & Duncan, 2003) help produce relatively conservative estimates of the associations between arrangement multiplicity, child care sequence, and children’s development. 

One caution in accounting for selection bias is “overcontrol,” or controlling for all relevant family and child influences on child development such that no meaningful variance is left to be explained by the predictors of interest. In nonexperimental research, care must be taken to assure that the counterfactual (i.e., comparison group) is realistic. In Study 2, the counterfactual is the same child in the treatment group at 24 months living in a single-parent household with a nonemployed mother, and not attending any center care. His or her family’s income, parenting quality, maternal depression symptoms, maternal work hours, quality of nonparental care, and number of hours in nonparental care are averaged across the two time points (age 2 and 3 years). In Study 3, the counterfactual represents a 54-month female child experiencing population-average levels of income, parenting characteristics, who lives in a two-parent family with an employed mother. These methodological approaches balance selection concerns with real-world applicability. 

Missing data and attrition present a second area for potential selection bias. As with all longitudinal data, there was significant attrition in the NICHD SECCYD, and the original sample of 1,364 children was reduced to 1,058 at 4 ½ years. Because families who dropped out of the study differed from those who remained in terms of income, education, and ethnicity, ignoring these missing data would likely lead to biased results (Allison, 2002). Consequently, in both Studies 2 and 3, multiple imputation (MI) was used to correct for potential missing data bias. Using available data, MI replaces each missing value several times to create several “complete” datasets to account for the uncertainty in assigning values. Together, the robust methods used in this project lend support to the validity of the conclusions and implications.  

Early Care and Education Patterns Affect Child Development

Using these methodological techniques to investigate associations between arrangement multiplicity, child care histories, and children’s developmental outcomes revealed several important relationships. First, an increase in the number of concurrent child care arrangements was associated with an increase in children’s behavior problems and a decrease in prosocial behaviors. Transitioning among arrangements may be stressful for children, particularly those in unpredictable “patchworks” of care, and they act out in response. Secondly, children who experienced home-based care during the infant and toddler periods and center care during the preschool years, the most common general pattern of child care in the U.S., exhibited fewer externalizing problems than those in continuous center care. This is consistent with previous research linking more hours in center care with increased behavior problems (e.g., Belsky et al., 2007; NICHD ECCRN, 2006); some time in home-based care before preschool may buffer this effect. However, children who followed a home- to center-based care sequence were also rated by their teachers as less popular at age 4 ½, kindergarten, and first grade than those who were in continuous home-based settings, and this association was mediated by group size. This finding suggests that, contrary to expectations, greater experience interacting in large groups during preschool does not better prepare children for the social demands of elementary school; rather, time in small groups may promote friendship formation and peer play skills. In addition, this project highlights the role of the individual as an agent in his or her development. Gender was important to the experience of arrangement multiplicity; child temperament and family income status influenced how child care patterns over time affected school readiness outcomes. Finally, this project’s developmental lens takes into account how environmental impacts vary with age; younger children appear more negatively impacted by the experience of multiple arrangements, and peer exposure has different effects on children’s social-emotional and cognitive outcomes during the preschool years than during the infant and toddler periods. 

Policy Implications
Good social policy is grounded in science; in turn, good social science is grounded in the political and social context (Bronfenbrenner, 1974; Shonkoff, 2000). This project builds from the author’s and others’ policy research suggesting that the expansion of public prekindergarten precipitates the use of multiple, concurrent arrangements and increased preschool attendance among four-year-old children (Bainbridge et al., 2005; Morrissey, Lekies, & Cochran, 2007). The growing political and public attention devoted to early childhood education (e.g., Heckman, 2006; Lewin, 2006) motivated research questions regarding programs’ effectiveness for promoting child development as well as their indirect impacts on the supply of and access to ECE, and ultimately, ECE patterns. Following Bronfenbrenner’s (1974) vision of bidirectional relationships between policy and science, this project asks policy-relevant research questions and develops implications for improving policy.  

Nevertheless, before discussing how these findings can inform policy, two main caveats should be noted. First, this study took important first steps in establishing meaningful links between the multiplicity and dynamism of child care and child development; unfortunately, this entails that the relationships identified are new and not yet replicated, and the long-term implications of ECE patterns have not been explored. Additional research using other samples and methods is needed to establish more definitive and actionable findings. As stated by Duncan and Magnuson (2007), “Policy recommendations follow most directly from studies that demonstrate tangible, enduring, and arguably causal links between a program or policy and children’s well-being” (p. 49).
Second, the effects of child care patterns on child development identified in this project were relatively small. For example, children who experienced a home-based to center care sequence exhibited about one-fifth of a standard deviation fewer externalizing problems than those who were in center care from infancy through preschool. Similarly, an increase in the number of concurrent arrangements was associated with a change of between one-sixth and one-third of a standard deviation in children’s prosocial and problem behaviors. While modest by conventional statistical standards, the magnitude of these effects are similar to those found between social-emotional and cognitive development and other characteristics of child care, which range in absolute size from .01 to .42 (NICHD ECCRN, 2006). Although the modest effects of ECE characteristics are likely too small to observe over an average day or week, even small effects can be meaningful for children and their families and carry important implications for public policy (McCartney & Rosenthal, 2000). For example, the cumulative effects of small increases in behavior problems or poor social skills among many children in a single classroom may impact teacher stress and behavioral management. Furthermore, increased behavior problems over time can negatively affect children’s overall social adjustment and school success (Raver, 2002). Similarly, an effect size of .18 of peer exposure on cognitive outcomes may result in greater long-term academic success, as early educational experiences predict better preparation for kindergarten and greater achievement. For comparison, a recent study reported in Science found that first-born children scored, on average, scored three points higher on I.Q. tests (one-fifth of a standard deviation) as young adults than later-born children, presumably the result of greater resource investment when first-borns are the only children in the home (Kristensen & Bjerkedal, 2007). Whether this 3-point difference in I.Q. produces meaningful, long-term differences in other aspects of life (e.g., earnings) is debatable; similarly, whether the small effects identified in the current study are meaningful in the long term is unclear. Future research to better understand the practical implications of findings is needed. Cost-benefit studies are particularly valuable in assessing the policy implications of research, as they help to determine whether a policy or program is likely to be an effective investment of public funds – that is, that the monetary benefits of the program, including both individual personal benefits (e.g., increased earnings) and social benefits (e.g., increased taxes), exceed the costs of the program (Duncan & Magnuson, 2007). 

With these caveats in mind, several policy implications can be extracted from the current project. First, results suggest that the lack of affordable, full-time, high-quality ECE is the main motivation behind the use of multiple, concurrent child care arrangements; policies that promote access to these programs may decrease the rates of arrangement multiplicity, and in turn, the negative impacts on children’s behavior. Warner et al. (2004) present several economic development strategies that use a variety of policy levers to address the supply of and access to ECE. For example, public- or employer-provided subsidies or tax credits can help address the lack of effective demand for ECE; however, they do not directly enhance the supply of services. Investment capital and financial incentives to establish child care businesses can increase the number of ECE providers. Likewise, wage enhancement and tiered reimbursement programs linked to training such as the T.E.A.C.H.® program can jointly reduce caregiver turnover and promote quality. ECE provider networks can exploit economies of scale by using pooled purchasing for supplies and liability and health insurance. The mandatory 4% set-aside for quality enhancement programming in federal child care funds provides one potential source of funding for enhancing child care stability, as stability is an important component of quality. The lack of full-time, high-quality child care is particularly apparent at nonstandard hours and for infants and toddlers because these ECE services tend to be costly, especially given government regulations setting maximum infant-caregiver ratios. Special incentives for programming at night or on weekends and age-graded supply-side subsidies may help increase the supply of and effective demand for high-quality care for very young children and for the increasing number of families who work nonstandard shifts. Additional mandatory set-asides in the federal block grant that are designated for nonstandard hour or infant and toddler care could provide one funding sources. 
Private companies play a key role in supporting child care among working families. Employers also hold a vested interest in ensuring that their employees have access to reliable, high-quality child care; inadequate child care can contribute to costly employee absenteeism and turnover (e.g., Friedman, 2001; Morrissey & Warner, 2007; Shellenback, 2004). In response to labor shortages in the 1980s and 1990s, many employers instituted a number of work-family initiatives to recruit and retain workers (Friedman, 2001). Employer-supported policies that enhance parents’ access to and the supply of full-time child care include, but are not limited to, child care resource and referral services, child care vouchers or subsidies, and on-site child care centers. On-site child care is particularly useful for firms with employees who work rotating or nonstandard hours. Non-child care assistance programs including sick time or family leave are also important for workers juggling families and employment. Although upfront expenses can be costly, the few available evaluations of work-family initiatives have been shown to produce positive economic returns (Friedman, 2001; Shellenback, 2007; see Morrissey & Warner, 2007, and Shellenback, 2004, for reviews). 

In addition to promoting the supply of ECE services in the private market, the recent growth in the number and scope of public prekindergarten programs provide opportunities to address the lack of early childhood services. The high costs of full-day, year-round services and public ambivalence toward child care and early education make it unlikely that public prekindergarten programs will adopt full-time schedules. Additionally, the large-scale implementation of a full-day, 12-month program would have substantial effects on the current market-based early care and education system (Morrissey et al., 2007). However, more seamless transitions between early education and child care arrangements can be created working within the constraints of part-day, school-year prekindergarten programming. Many states use a mixed-delivery model for prekindergarten provision, meaning that pre-k services are provided both within public school settings and qualified community-based preschools, child care centers, or family child care homes (Schumacher, Ewen, Hart, & Lombardi, 2005). Community-based child care programs can blend public pre-k funds with parent fees or other sources of funding to offer wraparound, full-day care so that children attending publicly-funded pre-k in community-based organizations do not need additional child care coverage. Indeed, this strategy is being used in programs like New York State’s Universal Prekindergarten (Lekies, Morrissey, & Cochran, 2005). Alternatively, for programs that provide pre-k services in public school settings only, more seamless transitions between pre-k and child care can be provided through partnerships between pre-k classrooms and local child care centers and family child care homes. Curricula, transportation, and teacher/caregiver training can be coordinated and streamlined to limit children’s transitions and parental stress from coordinating wraparound care. This second strategy is currently being evaluated in an experimental design embedded in Illinois’s new pubic prekindergarten. Results from this evaluation and others, particularly cost-benefit analyses that include benefits to both child outcomes and parents (e.g., decreased time searching for child care) will shed light on whether other state preschool programs or the federal Head Start program should implement similar efforts. 

Pre-k are important sources of early care and education for preschoolers; however, the findings from this study and others indicate that the supply of high-quality, full-time services before children reach the preschool years must be enhanced. ECE is expensive across the age spectrum, but high-quality, full-time options for infants and toddlers are particularly costly and difficult to find (Phillips & Adams, 2001). Federal regulations set low child-adult ratios to ensure quality, which increases the cost of infant care. Increased public investment in early childhood concentrated at the early years might help alleviate the high costs of infant care as well as reach children while very young, which economists argue can lead to greater economic returns in the long-term (e.g., Heckman, 2006). Although infants and toddlers were less likely to experience arrangement multiplicity, younger children appear to be particularly negatively affected by transitioning among several arrangements; reducing the need for multiple arrangements by enhancing access to full-time and odd-hour care options for very young children should be a priority in early childhood policy. 

The federal Early Head Start program offers one important opportunity for improving the access to and quality and appropriateness of education and care for infants and toddlers from low-income families. The current project found that low-income children who experienced a home- to center-based care sequence scored higher on cognitive measures at school entry than those who experienced continuous center care, suggesting that home-based care during the infant and toddler periods may be more congruent to the needs of low-income children and their parents than center care. Indeed, findings from the Early Head Start National Evaluation (U.S. Department of Health and Human Services, 2002) indicate that mixed-approach programs that combined home- and center-based services and were able to fine tune programming to meet families’ needs had stronger, positive effects on child language and social-emotional outcomes and parenting behaviors than those that offered exclusively home- or center-based services. The impacts of the mixed-approach programs that were fully implemented early were among the strongest effects found in the evaluation. Home-based care tends to be more flexible than center care, a better fit for nonstandard and variable work schedules, and parents and home-based caregivers often share language, cultural, and childrearing values (Gable & Cole, 2000; Han, 2004; Kontos et al., 1997). Together, the findings from the present study and the Early Head Start evaluation suggest that a flexible combination of home- and center-based services may best meet the needs of both children and parents in low-income families. 
Alternatively, the moderating effect of income in the association between child care sequence and children’s cognitive outcomes may be an artifact of ECE quality. An overall measure of child care quality was included as a control, but the negative association between continuous center care and poorer cognitive outcomes among low-income families could be because the ECE arrangements accessible to low-income families tend to be of lower-quality than the programs higher-income families can afford (Kontos et al., 1997). National studies indicate that poor working-class families have particularly poor access to high-quality center-based programs; these families earn too much to qualify for public assistance but do not earn enough to pay for high-quality ECE (Hofferth, 1995). Because of its sampling strategy, the NICHD SECCYD includes a larger proportion of this “squeezed” working class as compared to very poor families, and analyses using this dataset may shed light on this segment of the population. It is possible that continuous center care promotes child development among children from very low-income families, as has been found repeatedly in prior research (e.g., Loeb, Bridges, Bassok, Fuller, & Rumberger, 2007; Votruba-Drzal, Coley, & Chase-Lansdale, 2004; Winsler et al., 2008), while this study captured the effects of the low-quality center care used by the working poor. This group of families who live hand-to-mouth deserve more research and political attention. Public early childhood policies should cast a wider net in their target populations to serve lower middle-class families struggling to get by, particularly in today’s difficult economic climate.
In contrast with many other western nations, where the care of young children is viewed as a public responsibility, government intervention in the absence of economic or other necessity is often seen as intrusive by Americans (Gornick & Meyers, 2003; Sylvester, 2001). As a result, much social policy is aimed at promoting economic self-sufficiency. However, these policies indirectly affect young children by providing support for various child care arrangements; unfortunately, many of these child care arrangements are underfunded and of low quality, and opportunities for early leaning go untapped. Developmental research clearly and consistently emphasizes the opportunities to promote child development and the costs of failing to support development during the early years. Promoting family economic self-sufficiency and child development need not be opposing goals; the question of what strategies can help the U.S. attain these goals should be asked in both the formation of policy and policy-relevant research. Implementing several or a “menu” of public and private ECE policies can jointly respect parent choice and private responsibility as well as support early childhood development (Gornick & Meyers, 2003; Knitzer, 2001; Sylvester, 2001).
Future Research Directions
This project took advantage of the information available in a uniquely comprehensive, longitudinal dataset consisting of over 1,000 children and their families. Secondary data analyses are useful for identifying general patterns of association among large or nationally representative samples; in turn, the mechanisms underlying these patterns can be investigated in smaller-scale observational or lab-based studies. Historically, studies that spanned years and included large sample sizes were rare in developmental psychology, but recent investments in comprehensive studies like the NICHD SECCYD offer opportunities to examine patterns across samples. The value of secondary data analysis has received growing attention in recent years (Brooks-Gunn, Berlin, Leventhal, & Fuglini, 2000; Brooks-Gunn, Phelps, & Elder, 1991; Friedman, 2007). Faced with the financial and chronological constraints of research, it is often not possible to design and implement a large-scale project specific to each individual research question. In practical terms, utilizing existing large-scale, comprehensive data is an efficient means for answering specific research questions for which the study was not originally designed, but the variables and time-scales appropriate for the research were included. For example, the NICHD SECCYD was designed to examine the short- and long-term impacts of nonmaternal care on children’s development, but the dataset has been used to study a variety of developmental issues from family income patterns (Dearing, McCartney, & Taylor, 2006) to child obesity (Lumeng, Rahnama, Appugliese, Kaciroti, & Bradley, 2006). In this project, links between arrangement multiplicity, child care patterns over time, and children’s social-emotional and behavioral development were identified, generating several additional research questions regarding the generalizability of findings and the mediating pathways underlying patterns of association. 

First, the associations between arrangement multiplicity, sequence of child care type, and child development identified in the current project should be replicated in other populations, particularly among nationally representative samples like the Early Childhood Longitudinal Study-Birth Cohort (ECLS-B). The use of within-child fixed effects models and the rich variety of child and family characteristics controlled in the current project is an asset in the current study. Previous research examining the intensity and duration of center care attendance found that multiple regression, instrumental variables, and within-child fixed effects techniques produced substantively similar results (Loeb et al., 2007), adding to the validity of the current findings. Regardless, selection bias and sampling remain important consideration in nonexperimental research, and future studies with other samples can utilize alternative methods of limiting potential omitted variable bias, such as instrumental variables, propensity scores, and sibling fixed effects models.
Secondly, if associations between child care patterns and child development are indeed replicated, in-depth studies can be used to explore the mediating pathways in the associations between number of arrangements, child care type, and child outcomes. Increased child stress from transitioning among several different arrangements across a single day or week may underlie increases in children’s behavior problems. This mediating effect can be tested through experimental and quasi-experimental designs in which child behavior and patterns of cortisol, a stress-reactive hormone found to vary with the child care context (e.g., Watamura, Donzella, Alwin, & Gunnar, 2003), can be monitored across several days in which children experience different numbers of arrangements, such as attending a part-day prekindergarten program and a family child care home on Mondays and the family child care home only on Tuesdays. 

Thirdly, this project explored peer exposure as a mediating factor between child care type and children’s development, and findings suggest that time in large groups during the preschool period contributes to poorer social status in kindergarten and first grade. In-depth observational studies in home- and center-based child care settings can examine qualitative changes in peer interaction as group size increases (e.g., Fabes, Hanish, & Martin, 2003). However, peer exposure did not account for all of the variations across child care type; other potential mediators such as caregiver training or attitudes must be explored. Caregivers in centers average more education and training in early childhood and hold less traditional childrearing beliefs than home-based caregivers (Dowsett, Huston, Imes, & Gennetian, 2008). It is possible that many educational and training programs are geared toward providing early care and education for preschool-age children, whereas the needs of infants and toddlers are less emphasized; thus, centers are better trained to care for older preschoolers. Furthermore, research suggests that the effects of education on child care quality depend on the content and structure of the training or workshops (Early et al., 2006). More research is needed on the “black box” between education and caregiver-child interactions, particularly in relation to child care type. 

Fourthly, research surrounding the proximal variables and decision-making processes regarding the choice of multiple child care arrangements or transitions in child care over time is needed. Although a wealth of research has investigated the ecological correlates of child care patterns and instability (e.g., parental employment changes, provider turnover: Blau, 2001; NICHD ECCRN, 2003), few studies have focused on family preferences per se or have attempted to distinguish between unplanned, unpredictable combinations or changes in care and planned, predictable, and developmentally appropriate changes in care. Future research that examines parents’ explicit preferences regarding ECE plans, changes, and combinations of care, can help address this limitation. 

Finally, more research is needed at the societal or macrosystem level. The current findings suggest that the lack of full-time ECE options underlies the need for arrangement multiplicity; however, this relationship was not directly tested because geographic measures of the supply of and demand for ECE services were not included in the current study. Post-hoc analyses were conducted using available school-district level data from the National Center for Education Statistics (NCES) for the 1996-97 and 1997-98 school years (the years before the children in the NICHD SECCYD entered kindergarten). Regression-adjusted comparisons and chi-square tests of association indicated that the availability of public prekindergarten in the local school district was unassociated with both the rate of arrangement multiplicity and the proportions of children experiencing each sequence of child care type. However, the data collection sites included in the NICHD SECCYD were neither randomly selected nor nationally representative; thus, the generalizability of results from investigations of the relationships between geographic and economic variables and child care combinations and patterns over time is severely limited. Future research could utilize nationally representative surveys such as the National Household Education Survey (NHES: National Center for Education Statistics, 2008), which gathers descriptive data on the educational activities of Americans. The Early Childhood Program Participation Survey (ECPP), conducted in 1991, 1995, 2001, and 2005, collected information on children’s informal and formal ECE experiences as part of the NHES. State-and county-level information regarding the supply of child care measured by the Economic Census could be linked with family utilization patterns to analyze how ECE supply and state- and local-level policies affect child care use across the country. In particular, the effects of state-level prekindergarten program implementation and expansion on ECE patterns over time could be directly investigated using a regression discontinuity design. These studies would contribute to our understanding of how public policies directly affect family functioning, providing insight as to how various policy levers can be used to better address children’s developmental needs and parents’ employment demands. 
Conclusion
This project makes important contributions to the early care and education literature by taking into account the multiplicity and dynamism of ECE patterns and the implications for child development. Using large-scale, comprehensive data, children’s early care and education patterns were investigated with methods that are both ecologically valid and methodologically rigorous. Findings suggest that child care patterns, independent of the quality and quality of care, are associated with young children’s developmental outcomes. The multiplicity and changes in child care appear to be a result of the inadequate supply of full-time, high-quality ECE programs. Policies that promote the quality, affordability, flexibility, and length of ECE programs offer strategies for jointly supporting child development and parental employment. 
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� This study has been published: Morrissey, T. W. (2008). Familial factors associated with the use of multiple child care arrangements. Journal of Marriage and Family, 70, 549-563.


� This study has been accepted for publication: Morrissey, T. W. (forthcoming). Multiple child care arrangements and preschool children’s behavioral outcomes. Child Development. 


� In addition to the predictors, outcomes, and interactions included in the analyses reported in the paper, other variables were included in the multiple imputations: behavioral outcomes from the CBCL at 54 months and the ORCE at 15 months; composite cognitive scores at 24, 36, and 54 months; number of starts and stops in child care at 24 and 36 months; types of child care at 24, 36, and 54 months; child gender and temperament; maternal education; and maternal employment schedule. 


� Children with employed and nonemployed mothers were included the sample. The interaction between maternal employment status and number of arrangements was tested; however, there was no evidence that number of arrangements differentially affects child behavior based on their mothers’ employment. Thus, maternal employment status is included as a covariate but not as a moderator in regression models.


� Analyses were also conducted on the entire sample, including children who experienced no nonparental care (0 arrangements). Results were similar to those found using the subsample of children in at least some nonparental care, with two exceptions: the coefficients for the effect of changes in number of arrangements tended to be smaller in the entire sample, and the effect of changes in number of arrangements on mother-reported prosocial behaviors was no longer significant. Results are available from the author upon request.


� Parenting stress was also tested as a potential mediating factor in the relationship between increases in number of arrangements and changes in behavior problems. There was no evidence for mediation, as both number of arrangements and parenting stress were independently related to changes in the outcome variables; thus, parenting stress was included as a time-varying covariate in the final models. 


� The Hausman test is one strategy for comparing regression coefficients from random and fixed effects models; a significant chi-square test indicates that there are systemic differences between the coefficients, suggesting the violation of random effects assumptions and that a fixed effects approach may be more appropriate (Hausman, 1979). Hausman tests were conducted to compare estimates for each outcome. Hausman tests were significant for 6 of the 8 outcomes tested (non-significant for mother- and caregiver-reported internalizing problems). However, the Hausman test is only one way of selecting random or fixed effects models; theory and specific research questions should drive the choice of statistical method (Allison, 2005).


� Random effects models were also conducted, adding stable covariates for child gender, ethnicity, temperament, maternal education, maternal attitudes toward employment and childrearing, average income-to-needs to 15 months, proportion of time mother was partnered to 15 months, average HOME scores to 15 months, average maternal depression to 15 months, total number of hours child was in nonmaternal care to 15 months, average caregiver sensitivity to 15 months, total number of arrangements experienced to 36 months, and data collection site. Results were substantively similar to those produced by the fixed effects models, with two exceptions: increases in arrangements were associated with increases in disruptive behaviors, but were unassociated with changes in internalizing problems. Differences between random and fixed effects results may be due to stable, omitted variables unaccounted for in the random effects models. Results are available from the author upon request. 


� Because patterns were based on center care attendance, it is possible that children in the Continuous Center Care or Home-Center Sequence groups were attending home-based care at the same time as center care. 


� Income-to-needs ratios at 1 month were not included in the mean because maternity leave often creates a temporary decrease in family income soon after the birth of a child.  


� It should be noted that sequences of care included secondary and tertiary arrangements, whereas group size and child-adult ratio variables were gather for children’s primary arrangements only. Thus, a child could be categorized as experiencing Continuous Center Care because he consistently attended center care, but at any given time between 3 to 54 months his primary arrangement could be home-based care. About 20% of children in the NICHD SECCYD experienced multiple, concurrent arrangements (Morrissey, 2008); therefore, among the majority of children, the structural characteristics of the primary arrangement match the type of care given the sequence. 


� Additional analyses examined associations between child care sequence and the individual WJ-R tests included in the standardized sum of cognitive outcomes at 54 months and first grade and the Language/Literacy and Mathematics subscales of the Academic Skills Scale at kindergarten and first grade; however, the main effects of child care sequence did not predict subscale scores. 
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