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Previous research has shown how home and parental characteristics support or 

hinder the development of children’s self-regulation in the family context. There have 

only been limited attempts to understand these mechanisms in early childhood education 

settings. This study used the NICHD Study of Early Child Care (when participating 

children were 36-months old) to examine the relations among various aspects of the early 

childhood education setting, the interactions in the setting, and children’s self-regulation 

in center-based and home-based settings. Structural equation modeling was used to test a 

model proposing the deconstruction of early childhood education quality into structural 

(i.e., environmental and caregiver characteristics) and process quality components (i.e., 

positive and negative interactions) and to examine these as predictors of three-years old 

children’s self-regulation abilities. A meditational model was tested in which positive and 

negative interactions in the classroom mediated the relations between the structural 

characteristics and self-regulation. 

There were three important findings. First, although there were no consistent 

patterns of associations between structural features and self-regulation across the two 

types of care, there were more significant relationships in home-based care compared to 

center-based care. These findings showed that the home-based caregiver characteristics 
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were more closely tied to the processes in the classroom than those characteristics of 

caregivers in center care. Second, both positive and negative caregiving were associated 

with children’s compliance, which suggested that compliance may have been influenced 

differently by process quality compared to other self-regulation measures, such as self-

control and emotion-, behavior-, and attention-regulation. It may be that high rates of 

compliance may be markers of highly restrictive caregiving rather than the result of good 

quality caregiving. Third, there were very few significant relationships between process 

quality measures and children’s self-regulation measures, which suggested that 

commonly used process quality measures may not be capturing the processes that are 

most important for the development of self-regulation.  
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STATEMENT OF THE RESEARCH PROBLEM 

Self-regulation is important for children’s development. When children struggle 

with regulation of their attention, behavior, and emotion, they are more likely to 

experience concurrent and later academic, behavioral, emotional, and social problems. 

Dysregulated children may also experience conflicts with parents, teachers, and peers 

(Eisenberg, Valiente, & Eggum, 2010; McClelland et al., 2007; Olson, Sameroff, Kerr, 

Lopez, & Wellman, 2005; Ramani, Brownell, & Campbell, 2010; Sektnan, McClelland, 

Acock, Morrison, 2010). 

Extensive research has examined the influences of parenting and maternal 

characteristics on children’s self-regulation (e.g., Eisenberg et al., 2003; Karreman, van 

Tuijl, van Aken, & Deković, 2006; Mauro & Harris, 2000; Spinrad et al., 2007), but the 

role of early care and education (ECE) settings in promoting self-regulation has not 

received much attention from researchers. With over half of newborn to 5-year old 

children attending some kind of non-parental, non-relative ECE settings (U.S. Census 

Bureau, 2011), it is important to understand how these environments can either support or 

challenge children’s self-regulation abilities.   

Although research on the effects of ECE settings on self-regulation is lacking, 

much of the research on the effects of ECE environments on children’s development 

examines features of care quality and their relations to children’s behaviors and social 

competence. One aim of this proposed study is to improve upon current 

conceptualizations and measurement of care quality. Although researchers tend to be 

interested in a conceptual model examining influences of the environmental (e.g., ratios, 

group sizes) and caregiver characteristics (e.g., education levels, childrearing beliefs) on 

children’s development indirectly through their impact on care quality (Blau, 2001; 

NICHD ECCRN, 2002a), most focus only on individual pieces of this model. 
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Furthermore, researchers often combine measures of environmental and caregiver 

characteristics into what is called ‘structural’ quality. There is evidence, however, that 

measures of the environmental and caregiver characteristics predict independently to 

caregivers’ classroom behaviors and interactions with children (i.e., process quality). By 

combining environmental and caregiver characteristics it becomes impossible to 

determine influences of each one of these on the other and children’s self-regulation 

development (Layzer & Goodson, 2006; Malerba, 2005). Researchers also use global 

measures of quality (e.g., combination of structural and process measures such as health 

provisions, classroom activities, and caregiver-child interactions) instead of more 

nuanced quality indicators that have theoretical links with children’s outcome of interest 

(Committee on Family and Work Policies, 2003; Zaslow et al., 2010). Although 

associations exist between high global care quality and children’s self-regulation 

(Burchinal et al., 2008; Wachs et al., 2004), this global quality measure confounds 

features of structural and process quality and provides little insight into the exact 

processes by which quality affects children’s self-regulation abilities (Layzer & Goodson, 

2006; Malerba, 2005).  

The purpose of this study is to examine both structural and process measures of 

child care quality as predictors of young children’s self-regulation. The conceptual model 

is illustrated in Figure 1. Specifically, the effects of the structural features on children’s 

self-regulation skills are expected to be mediated by caregiver behaviors and interactions 

in the classroom. The model examines the relations of the environmental and caregiver 

characteristics separately to caregivers’ behaviors and interactions. Each of the measures 

of structural and process quality are theoretically linked to children’s self-regulation. 

Each of these features allows a more detailed and inclusive examination of the structural 
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and process features of child care quality and provide much needed information about 

how children’s self-regulation is shaped within early care and education environments. 

 

 

Figure 1: Conceptual Model Illustrating the Structural and Process Measures of Child 
Care Quality as Predictors of Young Children’s Self-Regulation. 
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DEVELOPMENTAL THEORY AND RESEARCH ON SELF-
REGULATION FOR PRESCHOOL-AGED CHILDREN 

This section provides definitions of and describes developmental theory and 

research on self-regulation in order to provide a better understanding of its importance 

and a framework for how early care and education programs may shape children’s self-

regulation abilities.  

Definitions 

Self-regulation refers to the processes and strategies by which children monitor, 

evaluate, control, and modify attentional, behavioral, and emotional states and expression 

of these states to adapt to different social situations or demands. (Calkins & Fox, 2002; 

Kopp, 2000) It encompasses strategies that initiate, maintain, and enhance behaviors and 

emotional arousal, but also those that inhibit or suppress behaviors and arousal. The 

inability to regulate attention, behaviors, and emotions is referred to as dysregulation 

(Bronson, 2000; Calkins & Fox, 2002; Kopp, 2000). Well-regulated toddlers might self-

soothe or distract themselves when upset whereas dysregulated toddlers might cry, hit, 

and scream. Similarly, well-regulated four-year olds wanting a toy can modulate their 

impulses to yell or grab the toy, instead asking and patiently waiting for a turn. 

Dysregulated children of the same age might become overwhelmed by emotions and 

withdraw or physically grab the toy.  

Self-regulation is often viewed as a process that emerges in infancy, increases in 

complexity throughout childhood, and plays a vital role in the development of children’s 

school readiness, academic achievement, and social functioning (Eisenberg et al., 2010; 

McClelland et al., 2007; Sektnan et al., 2010). Researchers conceptualize self-regulation 

in many different ways, partly because regulation looks very different depending on the 

age of the child, and also because it occurs on multiple levels including the attentional, 
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behavioral, and emotional domains of functioning (Bronson, 2000; Calkins & Fox, 2002; 

Liew, 2011). As a result, measures of self-regulation tend to differ among researchers, 

and a variety of terms are used in conjunction, or interchangeably, depending on the 

various conceptualizations of self-regulation. Researchers interested in the attentional and 

behavioral aspects of self-regulation tend to examine children’s ability to focus on and 

finish tasks, follow rules and complex instructions, delay gratification, resist temptation, 

cooperate, comply, and inhibit and control behavior (Bronson, 2000; Calkins & Hill, 

2007; Karreman et al., 2006). Those interested in emotional regulation are more 

interested in children’s identification of their own and others emotions, emotion 

expressivity, knowledge, understanding, and regulation (Denham, 1998; Denham, Mason, 

Kochanoff, Neal, & Hamada, 2003). Some researchers examine physiological and 

neurological indicators of self-regulation, such as heart rates and brain waves (Calkins & 

Johnson, 1998; Calkins, Smith, Gill, & Johnson, 1998). In this study, the focus will be on 

children’s attention, behavior, and emotion regulation. 

Emergence and Development of Self-Regulation 

Throughout early childhood, self-regulation abilities become increasingly 

complex and can be envisioned along a continuum from reactive and dependent to active 

and autonomous. They depend on the context, the kind of distressing cues that are 

present, and what types of thoughts, desires, behaviors, and emotions are aroused. 

Individual differences (e.g., age, language capabilities) influence children’s abilities to 

understand, convey, and manage their behavior and emotions (Bronson, 2000; Denham, 

1998; Fabes & Eisenberg, 1992; Kopp, 1982; 1989; Vallotton & Ayoub, 2011). Children 

use caregivers’ cues to guide them and eventually internalize these regulatory strategies 

(Denham, 1998; Kopp, 1982; 1989). 
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From birth through the first several months, infants have limited abilities to self-

regulate or control physiological arousal, urges, and emotions and regulation processes 

are primarily supported by external factors (e.g., parents). Between 3- and 12- months, 

infants begin to modify their actions purposefully but are unaware of their meanings or 

consequences. Starting around 9 and 12 months and lasting until 18+ months of age, 

children continue to develop awareness and understanding of parental and social 

expectations as well as their own abilities to control their emotions and behaviors (Kopp, 

1982; 1989). By 24 months, children are better able to control their impulses, delay 

gratification, and regulate their behaviors without external cues or assistance, partly 

because of the emergence of self-awareness and the awareness of others, as well as 

cognitive and language developments. By 36 months, children’s self-regulation strategies 

become more adaptable to changing situational and environmental demands. Their 

language abilities continue to develop and help them verbalize their thoughts, feelings, 

and needs (Denham, 1998; Kopp, 1982; 1989; Vallotton & Ayoub, 2011). Preschool-

aged children begin using more complex cognitive strategies (e.g., changing 

interpretation of event) and expand their use of language as a tool to help self-regulate 

(Bronson, 2000; Vallotton & Ayoub, 2011).  

Much of what children learn about regulating their attention, behavior, and 

emotion is acquired through social referencing, observational learning, modeling, and 

reinforcement in the family (Denham, 1998; Denham et al., 2003; Eisenberg, 

Cumberland, & Spinrad, 1998; Kopp, 1989, Parke, 1994). This socialization starts at a 

young age when children observe parental regulation and emotional expressiveness as 

well as interactions between and reactions towards other family members. Observing and 

experiencing parental responses, such as praise or reprimands, shape and reinforce 

children’s schemas about acceptable and desired behaviors and responses. As a result, 
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children’s emotions and behaviors are either heightened, encouraged, reinforced, 

suppressed, or discouraged (Denham, 1993; Tomkins, 1991). Children’s responses elicit 

various responses from parents, which continue to shape children’s behavior. For 

instance, if a parent reprimands a child for hitting someone when frustrated, that child 

might learn that hitting is not an accepted response to frustration. Instead, the child might 

cry when frustrated, which will either be discouraged or encouraged by the parent in a 

cyclical, interactive, and transactional process (Eisenberg et al., 1998; Sameroff & 

Mackenzie, 2003; Thompson, 1994).  

Research examining which parent and family factors influence children’s self-

regulation development provides a guide to the characteristics of other caregivers that 

may have similar effects. Maternal responsiveness, sensitivity, acceptance of emotional 

expressiveness, regulation of own emotions and behaviors, use of emotion language, and 

focus on problem solving are strongly, consistently, and positively associated with 

children’s regulation abilities, constructive coping skills, and understanding of emotion 

language (Cumberland-Li, Eisenberg, Champion, Gershoff, & Fabes, 2003; Denham & 

Kochanoff, 2002; Karreman, et al., 2006; Mauro & Harris, 2000; Spinrad et al., 2007). In 

contrast, parental punitiveness, negativity, and minimizing, dismissing, or controlling of 

emotions and behaviors are associated with poor self-regulation abilities (Calkins et al., 

1998; Eisenberg et al., 2003; Karreman, et al., 2006; Spinrad et al., 2007).   

Higher levels of certain parental socio-demographic factors (e.g., education, 

income) are associated with children’s better self-regulation abilities, whereas other 

factors (e.g., poor mental health) are linked to poorer self-regulation abilities. These 

parental characteristics relate to how parents perceive, interpret, and react to children’s 

behavior, which are associated with what children internalize and how children behave 

(Blandon et al., 2008; Bridgett et al. 2009; Eisenberg, Fabes, Schaller, Carlo, & Miller, 
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1991; Field, 1994; Silk, Shaw, Skuban, Oland, & Kovacs, 2006). For instance, depression 

is linked to parents’ emotion dysregulation (Gross & Muñoz, 1995), emotional 

unavailability and unresponsiveness, which may impede their ability to address and 

model appropriate ways to deal with children’s emotions and behaviors (Field, 1994). 

Importance of Self-Regulation and Dysregulation 

Self-regulation and dysregulation are related to children’s school readiness and 

adjustment, short- and long-term behavioral, emotional, social, and cognitive 

development, and academic achievement and success. 

BEHAVIORAL AND SOCIAL ABILITIES 

Better self-regulation skills among kindergarten-aged children are related to low 

levels of parent-reported behavior problems (Graziano, Reavis, Keane, & Calkins, 2007). 

Low levels of self-regulation and high levels of negative emotionality (e.g., anger) are 

linked to high levels of externalizing (e.g., disruptive) and internalizing (e.g., 

withdrawing) behaviors in preschool- and school-aged children in contemporaneous and 

longitudinal analyses (Calkins & Fox, 2002; Eisenberg et al., 1995; 2000; Eisenberg, 

Fabes, Nyman, Bernzweig, & Pinuelas, 1994; Eisenberg, Fabes, Guthrie, et al., 1996; 

Olson et al., 2005). Regulation skills are also directly related to positive peer and adult 

relationships. From toddlers to elementary-aged children, regulation and low emotional 

intensity are strongly and positively associated with social competence and functioning as 

measured by peer status, prosocial behavior, and other social skills. Children low in self-

regulation and high in emotional intensity are rated lower in social functioning 

contemporaneously as well as over time (Denham et al., 2003; Eisenberg et al., 1993; 

1995; Eisenberg, Fabes, et al., 1997; Fabes, et al., 1999; Ramani et al., 2010; Spinrad et 

al., 2006).   
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ACADEMIC AND COGNITIVE ABILITIES 

Dysregulation is related to problems with complex cognitive processes such as 

attention, memory, and planning abilities (Blair, 2002). These processes have 

implications for future achievement and abilities to follow directions, focus, and retain 

information learned in the classroom. Preschool- and kindergarten-aged children who 

experience difficulties regulating their attention, emotions, and behavior are more likely 

than regulated children to experience concurrent and future academic difficulties and 

failures. Specifically, dysregulated children are less likely to adjust easily to school and 

its routines, to like school, learn, participate and be productive in the classroom, and to be 

provided with instruction and positive feedback. They are more likely to perform poorly 

on academic tasks, be held back, and drop out later in schooling (Agostin & Bain, 1997; 

Graziano et al., 2007; Howse, Calkins, Anastopoulos, Keane, & Shelton, 2003; 

McClelland et al., 2007; Ponitz, McClelland, Matthews, & Morrison, 2009; Sektnan et 

al., 2010; Silva et al., 2011). 

Children’s self-regulation is also indirectly associated with their academic skills 

through their problem behaviors, social and emotional competences, and relationships 

with teachers and peers (Hamre & Pianta, 2001; Ladd, Kochenderfer, & Coleman, 1996; 

Pianta & Stuhlman, 2004). Preschool- and kindergarten-aged children with higher 

regulation levels have closer and less conflictual relationships with their teachers, which 

in turn are positively related to concurrent and later positive attitudes towards school, 

increased participation, higher achievement levels, and more instruction and positive 

feedback from teachers (Birch & Ladd, 1997; Gagnon, Craig, Tremblay, Zhou, & Vitaro, 

1995; Kochenderfer & Ladd, 1996; Silva et al., 2011). 
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EARLY EDUCATION ENVIRONMENTS AND SELF-REGULATION 

Early care and education settings are important environments because many 

children spend a significant amount of time in them, and they can either support or hinder 

the self-regulation development. Over the past four decades, the growth in the number of 

women in the labor force (Hofferth, 1996) and the rise of interest in early childhood 

education for both wealthy and low-income families (Kirp, 2007) has increased the 

number of children who attend child care settings and preschools. In 2008, around 31% 

of infants (1 year old and younger), 46% of one- and two-year-old children, and 92% of 

three- and four-year-old children spent at least some time in the care of someone other 

than their parents or relatives (U.S. Census Bureau, 2011). Children of working mothers 

spend an average of 35 hours per week in non-parental care (Laughlin, 2010). For these 

reasons, it is pertinent to understand how and through which processes ECE settings 

influence children’s self-regulation abilities. This study focuses specifically on the ECE 

arrangements of three-year-olds because they are in the beginning stages of self-

regulation development and their environments are likely to have an impact on their 

development of these skills (Kopp, 1982; 1989). Furthermore, compared to younger 

children, three-year-olds are more likely to be in formal and structured home- or center-

based care instead of informal, relative care (NICHD ECCRN, 2004).  

Influences of Early Care and Education Programs on Self-Regulation 

Early care and education programs are important out-of-home environments that 

may influence children’s self-regulation skills and strategies. Although a substantial body 

of research has focused on the parenting behaviors associated with children’s self-

regulation (e.g., Eisenberg et al., 2003; Karreman et al., 2006; Mauro & Harris, 2000; 

Spinrad et al., 2007), these same associations between caregiver behavior and children’s 
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self-regulation are less well documented. Developmental theory and research provide a 

framework for understanding how ECE contexts may be related to self-regulation. The 

development of self-regulation is likely to be multi-faceted, with associations to structural 

characteristics of the environment, teacher or caregiver characteristics, caregiving and 

socialization practices, and children’s individual differences.   

THE IMPORTANCE OF EARLY CARE AND EDUCATION SETTINGS  

For over ninety percent of all three and four year olds, ECE settings are daily 

environments in which their self-regulations abilities and school readiness can be 

challenged, acquired, improved, and refined (Ackerman & Barnett, 2005; U.S. Census 

Bureau, 2011). Many self-regulation skills (e.g., following rules, paying attention during 

circle time) are essential to the smooth operation of ECE environments and are often 

deemed more important than academic skills by teachers. Examinations of both preschool 

and kindergarten teachers’ beliefs concerning essential skills young children should learn 

found that over two-thirds of caregivers rated social-emotional skills (e.g., identifying 

and talking about feelings, ability to follow directions, learning to express anger in 

appropriate ways) as more important than academic skills, including language and 

literacy (e.g., retelling a familiar story, identifying letters) and early math skills (e.g., 

counting to 20, sorting objects into different groups) (Kowalski, Pretty-Frontczak, & 

Johnson, 2001; Lin, Lawrence, & Gorrell, 2003). Many children, however, do not possess 

these regulation skills by the time they enter kindergarten or school (Boyd, Barnett, 

Bodrova, Leong, & Gomby, 2005; Lin et al., 2003; McClelland, Acock, & Morrison, 

2006; National Center for Education Statistics, 2000). In a large national study of 

kindergarten teachers, a majority of teachers rated their students as unprepared for 

academic learning and 20 percent as not socially or emotionally ready. More specifically, 

about 46 percent of kindergarten teachers indicated that over half of their children did not 
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have adequate self-regulation skills, as measured by difficulties following directions 

(Rimm-Kaufman, Pianta, & Cox, 2000).  

Random assignment intervention studies have demonstrated that ECE settings can 

improve children’s self-regulation abilities. Several interventions targeted both the 

caregivers and children by using the Promoting Alternative Thinking Strategies (PATHS) 

curriculum. Specifically, caregivers were provided with emotion coaching training and 

sensitive and non-punitive classroom management skills (e.g., promoting social skills 

through encouragement and praise), while children were exposed to a series of lessons 

focusing on regulation of behavior and arousal, knowledge of their own and others’ 

emotions, prosocial behavior, peer relations, and problem-solving skills. Results show 

increases in children’s self-regulation, emotion regulation, emotion knowledge, prosocial 

behavior, and decreases in aggression and expressions of negative emotions (Bierman, 

Nix, Greenberg, Blair, & Domitrovich, 2008; Izard, Trentacosta, King, & Mostow, 2004; 

Izard et al., 2008). In a second intervention, the Chicago School Readiness Project 

(CSRP), only caregivers received intervention services across the school year. They 

received training in classroom management (e.g., implementing clearer rules and 

routines, rewarding positive behavior, redirecting negative behavior), were given access 

to stress reduction workshops, and were connected with a mental health consultant who 

provided information about and support for any child- or classroom-related questions or 

issues. Compared to control group children, intervention group children scored higher on 

cognitive measures of self-regulation and lower on observer-rated impulsivity. No 

significant differences were found on four behavioral measures of self-regulation that 

focused more specifically on delaying gratification and impulse control (Raver et al., 

2011).  
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The surveys of teachers’ beliefs and the evaluations of these interventions show 

that not all ECE environments are equal in supporting and developing children’s self-

regulation abilities. Much of the literature on ECE settings indicates that the quality of 

care is especially important in influencing children’s development, but the specific 

features and processes involved in developing children’s self-regulation are unclear. In 

order to understand and tease apart the existing research, key aspects of child care (e.g., 

quality, type) are discussed; then self-regulation-related research in the ECE contexts is 

reviewed.  

Quality of Care 

One of the most important features of the ECE experience that separates those 

environments that support and those that hinder children’s development is the quality of 

care that children receive (Burchinal et al., 2008; NICHD ECCRN, 2002b). Two features 

of quality are generally examined, namely, structural and process quality. The former is 

defined by regulatable features such as group sizes, ratios, teacher education levels, and 

aspects of the physical environment, whereas the latter is defined by caregiver behaviors 

and interactions with children. For process quality, researchers tend to look at such 

indicators as caregivers’ sensitivity, responsiveness, harshness, criticism, and detachment 

(Howes, Phillips, & Whitebook, 1992; Vandell &Wolfe, 2000). Structural and process 

features of quality are interdependent. High quality, positive caregiving is likely when 

child-caregiver ratios are low, group sizes are small, environments are safe and 

stimulating, and caregivers have education and training in child development, child care 

experience, and child-centered beliefs. Low quality care is predicted by high child-

caregiver ratios, larger group sizes, lower levels of caregivers’ education and training, 

low levels of child care experience, little or no knowledge of early childhood education, 
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and more caregiver-centered child rearing beliefs (NICHD ECCRN, 2000a; Phillipsen, 

Burchinal, Howes, & Cryer, 1997; Saracho & Spodek, 2007).  

Several features of high quality child care, such as consistent, sensitive, 

responsive, and warm caregiving, as well as developmentally appropriate and language-

rich environments, positively influence behavior and social development, including 

children’s self-regulation abilities (Burchinal & Cryer, 2003; Burchinal et al., 2008; 

Howes & Olenick, 1986; NICHD ECCRN, 1996; 1998; 2000a; 2000b; 2002b; Phillips & 

Adams, 2001; Wachs et al., 2004). High-quality care in both child care centers and homes 

is linked to better emotion regulation, impulse control, delay of gratification, compliance, 

cooperation, and proficiency in language use, as well as fewer behavioral problems. Low 

quality care, as measured by harsh and insensitive caregivers, and cognitively non-

stimulating and language-poor environments are negatively associated with a variety of 

developmental domains, including self-regulation. Specifically, low-quality care is linked 

to high levels of distractibility, behavior problems, and aggression, and poor impulse 

control, delay of gratification, task orientation, compliance, and language skills 

(Burchinal et al., 2008; Burchinal, Preisner-Feinberg, Bryant, & Clifford, 2000; Clarke-

Stewart, Vandell, Burchinal, O'Brien, & McCartney, 2002; Helburn & Howes, 1996; 

Howes, 1990; Howes & Olenick, 1986; NICHD ECCRN, 1998; 2002b; Wachs et al., 

2004). 

Type of Care and Quality  

Children experience a wide variety of care settings (e.g., relative care, center care, 

and home-based child care) and quality varies greatly within and between them. There is 

no clear evidence that a particular type of child care is better than another, but in general, 

center care is more likely to be regulated by the state. Compared to home-based and 

relative-based care, center-based care typically has higher caregiver-child ratios and 
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larger group sizes, as well as caregivers with more child-centered beliefs and higher 

levels of education and training in ECE (Dowsett, Huston, Imes, & Gennetian, 2008). 

Compared to children in home-based or relative-based care, children in center care 

receive the lowest levels of positive caregiving from infancy through age three, but not 

age four and a half (NICHD ECCRN, 2000a, 2004). There is also some evidence that 

children experiencing more center care by four and a half are more likely to exhibit 

higher levels of externalizing problems compared to children experiencing other kinds of 

care (NICHD ECCRN, 2004). Although this research does not indicate which type of 

care is more supportive of children’s self-regulation, it does suggest that the experiences 

of the children in each type of care are different. Type of care should be taken into 

consideration when examining the influences of ECE environments on children’s self-

regulation.  

Issues with Quality Measures  

Quality of care is an important indicator of whether the early care and education 

setting challenges or supports children’s self-regulation, but little is known about the 

exact processes by which quality affects children’s self-regulation abilities. The reasons 

for the limited understanding of these processes can be understood partly by examining 

conceptualizations and measures of child care quality.  

First, researchers often combine environmental and caregiver characteristics 

together into ‘structural’ quality. There is evidence, however, that measures of 

environmental and caregiver characteristics predict independently to caregiver and child 

behaviors and interactions in the ECE environment. Specifically, when children were two 

years old, environmental (i.e., child-adult ratio, group size, global quality measures) and 

caregiver characteristics (i.e., education, formal and recent training, professionalism, 

beliefs, depression) in center care were found to predict independently to caregiver 
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practices and children’s behaviors. In terms of caregiving, these structural characteristics 

predicted caregivers’ use of recommended teaching practices. In terms of children’s 

behaviors they predicted positive engagement, positive and prosocial behaviors, as well 

as watching, unoccupied, and transition behaviors (Malerba, 2005). In home-based care, 

environmental and caregiver characteristics were found to predict independently to 

children’s rates of watching, unoccupied, and transition behaviors as well as frequency of 

TV watching. In this type of care there was evidence of covariance between 

environmental and caregiver characteristics as their predictive values on caregiver and 

child behaviors were reduced (sometimes significantly) when both sets of predictors were 

combined into the same model (Malerba, 2005). This is possibly because caregivers in 

home-based care have more influence over environmental characteristics compared to 

caregivers in center-based care. This research provides clear evidence that there is an 

advantage to keeping environmental and caregiver characteristics as separate predictors 

of caregiver and children’s behaviors instead of combining them. It also shows that 

pathways and processes might be different depending on the care type.  

Second, researchers tend to use global process measures of quality instead of 

nuanced indicators that are more likely to influence children’s self-regulation (Committee 

on Family and Work Policies, 2003; Zaslow et al., 2010). Some of the most frequently 

used scales are the revised Infant/Toddler, Early Childhood, and Family Child Care 

Environment Rating Scales (ITERS-R, ECERS-R, FCCERS-R). These are based on 

observers’ ratings of the classroom or home and focus heavily on structural components 

of the environment (e.g., furnishing, routines, activities), but they also include a process 

component evaluating child-caregiver and peer interactions. Both of these dimensions are 

usually combined to create a total global quality score (Halle, Vick Whittaker, & 

Anderson, 2010; Harms & Clifford, 1980; Harms, Cryer, & Clifford, 1990). Although 
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these measures are associated with self-regulation (Burchinal et al., 2000; 2008; Clarke-

Stewart et al., 2002; Howes & Olenick, 1986; Wachs et al., 2004), recent evaluations of 

these global quality measures indicate that the associations between these measures and 

children’s social and behavioral outcomes tend to be consistent but modest (Burchinal, 

Kainz, & Cai, 2009; Burchinal, Kainz, & Cai, et al., 2009; Mashburn et al., 2008). 

Measures that are more detailed and specific to a developmental domain are linked more 

closely to children’s outcomes (Mashburn et al., 2008). Researchers using factor analyses 

on global measures (i.e., ECERS-R) to create a factor specific to caregiver-child 

interactions instead of calculating a total quality score have been more successful in 

linking care quality to social competence and behavior problems (Burchinal et al., 2008). 

This suggests that global measures may not adequately capture children’s experiences 

that are linked differentially to separate aspects of development.  

A variety of observational measures, such as the Observational Rating of the 

Caregiving Environment (ORCE), the Classroom Assessment Scoring System (CLASS), 

and the Classroom Observation System (COS), are not as broad as the global rating 

scales and capture specific child-caregiver interactions in the classroom (Burchinal, 

Kainz, & Cai, et al., 2009; Pianta, La Paro, & Hamre, 2008; NICHD ECCRN, 1993; 

1996; 2003). For example, the ORCE focuses specifically on children’s behavior (e.g., 

defiance, physical and verbal aggression), caregivers’ behaviors (e.g., positive physical 

touch, speaking positively or negatively), and quality of interactions (e.g., sensitivity, 

intrusiveness) in the classroom (Halle et al., 2010; NICHD ECCRN, 1996). These scales 

tend to be more closely aligned with and predict children’s social and behavioral domains 

more strongly than the global quality scales (Mashburn et al., 2008; Rimm-Kaufmann, 

Curby, Grimm, Nathanson, & Brock, 2009; Zaslow et al., 2010). Similarly, research on 

the CLASS shows that the Instructional Support subscale (e.g., quality of teacher 
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feedback, productivity) is associated more strongly with language and cognitive 

development, whereas the Emotional Support subscale (e.g., Teacher sensitivity, positive 

climate) is related more strongly to social competence and problem behaviors (Mashburn 

et al., 2008; Zaslow et al., 2010).  

Lastly, although there is a moderate amount of evidence that environmental and 

caregiver characteristics influence process quality in classrooms, only a few researchers 

have examined this conceptual model with more than a few predictors. The NICHD Early 

Child Care Research Network (2002a) examined the model presented in Figure 1, but 

focused on children’s cognitive and social competence and included only two predictors - 

caregiver training and child-staff ratio. Malerba’s (2005) use of multiple predictors 

helped determine exactly which environmental and caregiver predictors were most 

important for each of the caregiver and child behaviors and interactions. Thus, using an 

inclusive approach for this proposed study will allow for a better understanding of which 

environmental and caregiver features are most important for high process quality and 

healthy development of children’s self-regulation.    

Associations of ECE Quality with Self-Regulation 

STRUCTURAL INFLUENCES  

Structural features include child-caregiver ratios, group size, licensing, and chaos. 

Licensing and Accreditation 

There is some evidence that accreditation by the National Association for the 

Education of Young Children (NAEYC) or other accrediting organizations is associated 

with higher quality of care, specifically teacher sensitivity, warmth, attentiveness and 

engagement, and lower levels of harshness (Gerber et al., 2007; Ritchie & Howes, 2003; 

Whitebook, Howes, & Phillips, 1990; Whitebook, Sakai, & Howes, 2004). This might be 
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because of associations between accreditation and several caregiver characteristics such 

as higher levels of teacher training and lower levels of caregiver depression. Non-

accredited centers tend to have fewer resources, more depressed caregivers, and teachers 

with significantly less ECE training (Gerber et al., 2007), which are all related to the 

quality of care provided in the classroom. The accreditation process is very time 

consuming and requires staff to adhere to strict and child-centered rules and practices in 

the classroom. It is unclear how accreditation or licensing may influence children’s self-

regulation, but the strict requirements and developmentally appropriate practices may 

directly and indirectly influence these skills.    

Center Auspice 

Compared to non-profit centers, for-profit centers tend to have higher caregiver-

child ratios, larger preschool group sizes, more staff-turnover, and caregivers with less 

ECE training (Phillips, Howes, & Whitebook, 1992). Global and process quality of care, 

as measured by the ITERS/ECERS, CIS, Teacher Involvement Scale (TIS) and Arnett 

Scale of Teacher sensitivity, have also been found to be higher in non-profit centers 

compared to for-profit centers. Caregivers in for-profit centers have been found to be 

harsher and less sensitive (Phillipsen et al., 1997; Phillips, Howes, & Whitebook, 1992). 

Children in non-profit centers have been found to have better social competence 

(McCartney, Scarr, Rocheleau, Phillips, Abbott-Shim, Eisenberg, Keefe, Rosenthal, & 

Ruh, 1997). For-profit settings are less invested in providing high quality care and want 

to make money off the care they provide. Based on the quality of care provided, the lack 

of trained teachers, high turnover, poor ratios and large group sizes it is likely that 

children in for profit centers have better self-regulation skills compared to children in 

non-profit centers.  
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Caregiver Turnover 

Close, secure, and sensitive relationships with caregivers have found to be 

important for children’s self-regulation (Berlin & Cassidy, 2003; Cassidy, 1994; 

Mitchell-Copeland et al., 1997; Myers & Morris, 2009) and having caregivers leave of 

change within short time periods negatively impact children’s social and behavioral 

development (Howes & Hamilton, 1993; Love et al., 2003). Unfortunately, caregiver 

turnover is common. An examination of a few hundred caregivers across a four-year 

period in California shows that over half the child care staff and a third of directors left 

their centers, and half of these left the child care field (Whitebook & Sakai, 2003). 

Caregivers in settings with higher turnover rates show less positive caregiving as 

measured by the ORCE and CIS (Whitebook, Sakai, & Howes, 2004).  

High staff turnover is associated with lower quality service and poorer child 

outcomes (Howes & Hamilton, 1993; Love, Harrison, Sagi-Schwartz, Van Ijzendoorn, 

Ross, Ungerer, et al., 2003). It is likely that caregiver turnover negatively influences self-

regulation by disrupting attachment relationships and routines, increasing arousal, and 

setting expectations that children adapt quickly to new caregiving styles.  

Child-Caregiver Ratios 

Although several studies have found that lower child-caregiver ratios (i.e., fewer 

children per caregiver) are positively associated with higher global and process quality of 

care (Howes, Phillips, et al., 1992; Phillips, Mekos, Scarr, McCartney, & Abbott-Shim, 

2000; Phillipsen et al., 1997; Scarr, Eisenberg, & Deater-Deckard, 1994), other studies 

have failed to find these associations (Burchinal, Howes, & Kontos, 2002; Gerber, 

Whitebook, & Weinstein, 2007; Pianta et al. 2005). This association varies a lot by 

children’s age as a strong association is found for infants and toddlers, but not for three 
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year olds (NICHD ECCRN, 2000a). Once children are older this regulatable feature does 

not seem to be as important as more process driven variables.  

There are also mixed results concerning the effects of ratios on children’s 

behavioral and social development. Low child-caregiver ratios are associated with fewer 

behavioral problems and more positive social behavior (Deater Deckard, Pinkerton, & 

Scarr, 1996; NICHD ECCRN, 1999). Some studies, however, have not found 

associations between ratio and children’s behavior problems (Blau, 1999).  

Group Size 

Smaller group sizes are correlated with more sensitive caregiving and higher 

levels of global quality, whereas larger group sizes are correlated with more punitive, 

detached, and restrictive caregiving as well as lower levels of global quality (Clarke-

Stewart et al., 2002; Ghazvini & Mullis, 2002; NICHD, 2000a). Various studies have not 

found these associations, especially when global quality scales (e.g., ECERS) were used 

(Burchinal, Howes, et al., 2002; Howes, Phillips, et al., 1992) or other features such as 

ratios and child age were accounted for (Phillipsen, et al., 1997; NICHD, 2000a). Once 

again, group size is a strong predictor of positive caregiving when children are infants 

and toddlers, but not when they are three (NICHD, 2000a). 

Recent research has not found any associations between group size and children’s 

behavior problems (Blau, 1999), but results from the National Day Care Study conducted 

in the late 1970’s show correlations between low group size and higher levels of child 

cooperation (Ruopp, Travers, Glantz, & Coelen, 1979). 

Classroom Chaos 

Noise, crowding, visual complexity, disorganization, unpredictability, and 

inconstancy are all characteristics of classroom chaos. It is posited, that these features 

overwhelm children, make if difficult for them to make sense of their surroundings and  
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interactions, and may interfere with their abilities to self-regulate because of heightened 

emotions and arousal levels (Corapci, 2010; Fiese & Winter, 2010). Within the family 

context there is evidence that chaos is associated with lower levels of responsiveness, 

involvement, and encouragement of children’s exploration (Corapaci & Wachs, 2002; 

Fiese & Winter, 2010). 

Only one study has examined the effects of classroom chaos on pre-school aged 

children’s self-regulation. By definition child care chaos is associated with lower quality 

of care because the measures examine group size, restrictiveness of caregivers’ 

behaviors, and lack of routine and structure. Specifically, child care chaos, as measured 

by space, crowding, environmental traffic, and the degree of control and organization in 

the classroom, is associated with decreased committed compliance and increased passive 

noncompliance (Wachs et al., 2004).  

CAREGIVER INFLUENCES  

Caregiver characteristics include caregiver education and training, beliefs about 

raising children and caregiving, years of experience, and mental health. 

Caregiver Education and Training 

Caregivers with higher levels of education and more training, including more 

recent and specialized training, tend to provide higher global and process quality care to 

children compared to caregivers with lower levels of education and training in both 

centers and child care homes. Well-educated and trained caregivers are more sensitive 

and responsive and have lower levels of harsh and detached behaviors (Burchinal, 

Howes, et al, 2002; Clarke-Stewart et al., 2002; Howes, 1997; Howes, Whitebook, & 

Phillips, 1992; NICHD ECCRN, 2000a; 2002; Saracho & Spodek, 2007). A Bachelor’s 

degree and training in early childhood education seem to be especially important for high 

pre-k classroom quality, as measured by the CLASS Emotional Climate and the ECERS-
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R Interactions and Provisions subscale (Pianta et al., 2005). Teachers with training and 

professional development specific to early childhood education are rated as being more 

sensitive in their interactions in both child care homes and centers (Burchinal, Cryer, 

Clifford, & Howes, 2002; Clarke-Stewart et al., 2002; Howes, Whitebook, et al., 1992; 

NICHD ECCRN, 1999). Those caregivers with less or no ECE training are more likely to 

be detached, restrictive, and harsh in their caregiving (Gerber et al., 2007; Ghazvini & 

Mullis, 2002). In both home- and center-based care, caregivers’ education levels are more 

strongly associated with care quality when children are older (i.e. 36 months) compared 

to when they are younger (Clarke-Stewart et al., 2002; NICHD ECCRN, 2000a), but 

specialized training in ECE is more strongly associated with quality for infants and 

toddlers compared to older children (Howes, Whitebook, et al., 1992; NICHD ECCRN, 

2000a). Caregivers with higher education levels also tend to possess more 

developmentally appropriate beliefs about child rearing (Abbott-Shim, Lambert, & 

McCarty, 2000). 

In contrast, several examinations of large studies found only very small or no 

associations between caregiver education, degree, or training and quality of care (Early et 

al., 2006; 2007; Pianta et al., 2005). These mixed results might be attributable to the 

variation in the actual quality of caregivers’ educational and training experiences, which 

suggests that they may not be great indicators of caregivers’ knowledge and skills. Thus, 

more concrete measures of caregiver characteristics (i.e., experience, beliefs) might be 

better indicators of their knowledge and skills.  

Nonetheless, education and training levels are also related to children’s language, 

social, and behavioral development. Higher levels of education and training are related to 

lower levels of externalizing problems and higher levels of school readiness and language 

comprehension scores (Blau, 1999; NICHD ECCRN, 1999; 2002a; NICHD ECCRN & 
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Duncan, 2003). When caregivers have less than a high school education, children show 

more social and behavioral problems, including aggressive and destructive behavior 

(Loeb, Fuller, Kagan, & Carrol, 2004). Caregiving practices can mediate this relationship 

(NICHD ECCRN, 2002a)  

Beliefs and Attitudes towards Children and Caregiving 

Caregiver attitudes towards and beliefs about young children and caregiving can 

provide information about caregivers’ practices and behaviors in their classrooms. Beliefs 

are often conceptualized as either caregiver- or child-focused. Caregivers with caregiver-

focused beliefs are more likely to agree with statements such as “The most important 

thing to teach children is absolute obedience to whoever is in authority” and “Children 

must be carefully trained early in life or their natural impulses will make them 

unmanageable.” In comparison, caregivers with child-centered beliefs are more likely to 

agree with the following statements: “Children have a right to their own point of view 

and should be allowed to express it” and “Children like to teach other children.”  

Home-based caregivers with more child-centered beliefs about caring for children 

provide more sensitive and warm care (Clarke-Stewart et al., 2002). In centers, more 

child-centered beliefs are also associated with more positive caregiving practices even 

when accounting for other predictors (i.e., education level, ratios, group size, and 

experience) (Malerba, 2005; NICHD ECCRN, 2000a). Significant, but small, correlations 

have been found between caregivers’ more caregiver-centered beliefs and lower care 

quality, as measured by the CLASS Emotional quality and the ECERS-R (Pianta et al., 

2005). Analyses using structural equation modeling showed that Head Start Teachers’ 

developmentally inappropriate beliefs were linked indirectly to classroom quality (as 

measured by the Assessment Profile for Early Childhood Programs) through the 

increased use of inappropriate instructional activities (Abbott-Shim et al., 2000). 
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Teachers with Child Development Associate (CDA) training were less likely to endorse 

beliefs and practices that were inconsistent with child-centered (i.e., Developmentally 

Appropriate) practices compared to those caregivers without this training (Heisner & 

Lederberg, 2011). No relations have been found between quality of care and caregivers’ 

dedication to the child care field (i.e., professionalism) (Clarke-Stewart et al., 2002).  

Child-centered attitudes are also associated with more positive child behavior in 

home-based care (Clarke-Stewart et al., 2002). These beliefs are likely important for 

children’s self-regulation abilities, as they likely directly influence how caregivers 

respond to children’s dysregulation of attention, emotion, and behavior.  

Caregiver Years of Experience 

In some studies teachers with a moderate amount of experience were rated as 

providing higher levels of global and process quality compared to those with lower 

amounts of experience (NICHD ECCRN, 2000a; Phillipsen et al., 1997). Caregivers with 

more experience teaching four-year olds were rated to be more responsive and 

stimulating when interacting with children, although there was evidence that these 

relationships were mediated through caregivers’ beliefs and depressive symptoms (Pianta 

et al., 2005). On the other hand, quality of care was not found to be related to caregivers’ 

experience in one study of child care homes (Clarke-Stewart et al., 2002). Another study 

found caregiver experience to be negatively related to observed quality, such that more 

experienced caregivers provided lower global quality of care and were also rated as being 

more detached  (Burchinal, Howes, et al., 2002). 

Caregiver Mental Health and Depression 

Caregivers who are struggling with mental health issues, depression, and stress 

are less likely to be effective, positive, and supportive teachers. Compared to non-

depressed caregivers, depressed caregivers are less likely to provide children with high 
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quality, sensitive care and more likely to engage in negative caregiving practices, 

including harshness and withdrawal (Gerber et al., 2007; Hamre & Piante, 2004; Pianta at 

al., 2005; Weaver, 2002). However, some researchers have not found these associations 

between mental health and quality of care (Clarke-Stewart et al., 2002). There is some 

evidence that caregiver ECE training might moderate the relationship between depression 

and sensitivity, such that caregivers with high levels of depression and ECE training are 

still able to have sensitive interactions with their children (Gerber et al., 2007).  

Caregiver Behaviors and Interactions and Their Associations With Self-
Regulation 

Positive caregiving behaviors such as sensitivity and responsiveness have been 

linked to children’s social competence, behavior problems, and self-regulation abilities. 

In an examination of 23 studies, higher process quality was related to fewer behavior 

problems and better social competence even after controlling for a variety of family 

variables and structural quality measures (Committee on Family and Work Policies, 

2003). Higher process quality, as measured by the ORCE, experienced by children during 

the first 36 months of life is associated with higher levels of compliance with maternal 

requests, greater resistance to temptation, and fewer behavior problems when children 

were 36 months old (NICHD ECCR 1998, 2002a). Children in home-based care with 

more responsive, attentive, and emotionally supportive caregivers were also more likely 

to be rated as being more cooperative (as measured by a composite using the ASBI 

Expressive and Compliant behavior subscales) (Clarke-Stewart et al., 2002). In contrast, 

lower levels of process quality as measured by caregivers’ use of control and threats of 

punishment are associated with the children’s noncompliance in center care (Wachs et al., 

2004).  
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Summary of the Structural Characteristics, Caregiver Characteristics, 
and Process Quality 

As a whole, this research suggests that the most supportive ECE environments for 

healthy self-regulation development might be provided in small, non-profit, licensed, 

non-chaotic settings with low turnover rates, ratios, small group sizes, with well 

educated, trained, experienced, and mentally stable caregivers who are sensitive, attentive 

and responsive, have child centered beliefs, and a commitment to raising children and the 

child care field. Most of these features and their associations with self-regulation have not 

been examined together in a comprehensive model.  

Individual Differences 

DEMOGRAPHIC DIFFERENCES  

Girls, children with easy temperaments, those with good language abilities, and 

children from higher income families generally manifest more self-regulation than their 

counterpart (McCabe & Brooks-Gunn, 2007; Raffaelli, Crockett, & Shen, 2005; Raikes et 

al., 2007; Rimm-Kaufman et al., 2009; Vallotton & Ayoub, 2011; Wachs et al., 2004; 

Wanless, McClelland, Tominey, & Acock, 2011; Zhou et al., 2007).  

EARLY ENTRY INTO CARE  

More time in non-maternal care, including paternal and relative care, is related to 

more externalizing behavior problems, more caregiver-child relationship conflict, and 

less social competence at 54 months of age even after a variety of maternal and child care 

(e.g., type and instability) characteristics were controlled. These negative outcomes are 

especially strong for children who entered child care early and remained throughout their 

preschool years (NICHD ECCRN, 2003). However, at 36 months no relations of care 

quantity to children’s compliance, self-control, or problem behavior were found. There is 

some indication that children who entered group care during their first year of life had 
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more behavior problems at 36 months compared to those children who entered group 

settings during their second or third year (NICHD ECCRN, 1998). This shows that the 

timing of entry might be more important than the actual cumulative quantity of care.  

MORE HOURS OF CARE PER WEEK  

Children enrolled in more hours of non-maternal care show higher levels of 

problem behaviors and less cooperative behavior than those in fewer hours of care (Loeb, 

Bridges, Bassok, Fuller, & Rumberger, 2007; Love et al., 2003; NICHD ECCRN, 1998).  

SELECTION EFFECTS  

Certain characteristics of the child (e.g., previous and current self-regulation) 

might influence the decisions parents make about their children’s care. For instance, 

parents whose children have problems regulating their behaviors might specifically seek 

out a high quality child care setting or a provider who is sensitive, patient, and has child-

centered beliefs. Similarly, children’s dysregulation might be responsible for problems in 

previous child care settings, resulting in the current placement. In order to account for 

such selection effects, children’s previous self-regulation should be taken into account.   

The Present Study 

In their review of child care quality, Zaslow and her colleagues (2010) identified 

several important next steps for child care research. Specifically, they suggested that 

analyses should include more fine-grained measures of quality, especially features of 

process quality. They also urged that researchers examining the relations between care 

quality and child outcomes should use process measures that are closely associated with 

the particular child outcome of interest. This current study followed this guidance and 

examined two features of structural quality, namely environmental and caregiver 

characteristics, as well as two features of process quality, namely positive and negative 
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caregiver interactions. Please see Figure 1 for the conceptual model that guided this 

research.  

There are several aspects of this study that have not been previously examined 

and that provide major contributions to the ECE field as well as the self-regulation field. 

First, this study went beyond earlier research by deconstructing child care quality into 

separate components and examining the effects of environmental and caregiver 

characteristics separately on caregiver behaviors and interactions with children (i.e., 

process quality). Second, it expanded earlier work by testing the direct and indirect 

effects of the ECE environment specifically on three-year-old children’s self-regulation 

abilities, instead of on more summary measures of children’s social skills of behavior 

problems. Third, instead of just examining a broad set of quality measures, the 

environmental and caregiver characteristics as well as the specific process quality 

measures were all theoretically associated with self-regulation. Lastly, this study 

examined these associations in more than one type of care.  The overall goal of this study 

was to test the model shown in Figure 1 by addressing the following set of four questions: 

Question 1.  What are the relationships of the environmental and caregiver 

characteristics to the caregivers’ classroom behaviors and interactions? 

Question 2.  Do the caregivers’ classroom behaviors and interactions predict 

children’s self-regulation abilities? 

Question 3. Are there direct relations of the structural features to children’s self- 

regulation abilities? Or are there indirect relationships of environmental or caregiver 

characteristics to self-regulation, mediated through the caregivers’ classroom behaviors 

and interactions?  

Question 4. How similar or different are these associations for center-based and 

home-based child care? 
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METHOD 

Data 

This project used data from the National Institute of Child Health and Human 

Development Study of Early Child Care and Youth Development (NICHD SECCYD). 

Children and their families were recruited at ten different sites located across the United 

States in urban, suburban, and rural settings with varying child care regulations. The 

population included low-income, ethnic-minority, single-parent, and low-education 

families at every site. Children were followed from birth through early childhood and 

were observed extensively in their ECE settings throughout those years. This type of 

recruitment allows for a unique and unbiased insight into the effects of ECE programs, 

which would not be possible if children were recruited after they were already in their 

settings. It allows researchers to examine the effects of different types of care, including 

home- and center-based care. A great advantage of this data set is that several different 

indicators of quality were obtained ranging from observed global quality to specific 

process quality indicators as well as descriptive information about caregivers and the 

child care settings.  

Major data collection points were scheduled when children were just 1 month old, 

at 6 months, 15 months, 24 months, 36 months, 54 months, and when children were in 1st 

and 3rd grade. Phone contact was made with mothers every three months. Although this 

data set could provide the opportunity to examine child care settings and self-regulation 

over time, the focus of this study was on the 36-month assessments. Child care 

attendance is not very stable across time and children tend to change settings fairly 

frequently (Hynes & Habasevich-Brooks, 2008). Focusing on one time point provided a 

better and more detailed understanding of what influences children’s self-regulation 

without confounding information about different settings and caregivers. Thus, the data 
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for this study came primarily from the 36-month follow-up, although some control 

variables (e.g., previous self-regulation) were based on data from earlier assessments. 

The 36-month data files contained information from questionnaires, observations, and 

direct assessments. The information about environmental characteristics came from 

caregiver questionnaires and direct observations. The data about caregiver characteristics 

came from caregiver questionnaires. Direct observations were conducted in the 

classrooms and provided an insight into caregiver behaviors and interactions. Children’s 

self-regulation at 36 months was observed in the classroom and during laboratory tasks 

and was assessed through parent- and caregiver-rated questionnaires.  

 

Participants 

Close to 9,000 participants were recruited at hospitals in ten different locations 

across the U.S., including Arkansas, Orange County in California, Kansas, 

Massachusetts, Pittsburgh, Philadelphia, Virginia, Seattle, North Carolina, and 

Wisconsin. After two weeks, 5, 416 families were eligible to participate. Families were 

excluded if the mothers were enrolled in another study, were not fluent in English, were 

younger than 18 years old, lived too far away or in unsafe neighborhoods, were planning 

on giving the child up for adoption or on moving away over the next few years, or if the 

child was not a singleton, had disabilities, experienced complications during birth, or 

stayed in the hospital for more than 7 days following the birth. A conditionally random 

sample of 3,015 families was selected from the eligible list and parents of 1364 children 

enrolled their children in this study at one month of age. Although this sample is 

normative, it is not nationally representative. At 36 months, 1,216 children were still 

enrolled in the study. 
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Procedure 

At each data collection point information about the children, families, ECE 

settings, and teachers was obtained through questionnaires, interviews, observations, and 

direct assessments. Information was gathered from and about mothers, fathers, children, 

and teachers.  Children’s homes were visited at each major data collection point and they 

were observed in interactions with their parents. Parents filled out questionnaires about 

themselves and their children. Children were also observed in the laboratory. At thirty-six 

months, children were asked to complete several tasks to measure their self-control, 

compliance, and problem behavior.  

Children’s non-maternal primary care setting was observed for two-half day visits 

if the children were enrolled in more than 10 hours of non-maternal care at 15, 24, 36, 

and 54 months. This included care by fathers, relatives, and caregivers in home- and 

center-based care. At each of the visits to the primary care setting, an observer completed 

two 44-minute observation cycles on the Observational Record of the Caregiving 

Environment (ORCE). The observer counted frequencies of certain caregiver and child 

behaviors and made qualitative ratings of these behaviors. Each observation cycle was 

broken into four observation periods. During the first three periods, the observer spent 10 

minutes alternating between 30 seconds of observing and recording the frequencies of 

caregivers’ and focus child’s behaviors, activities, and interactions. Once the 10-minute 

period was over, the observer took brief notes and made qualitative ratings for 2 minutes. 

This process was repeated for two more ten-minute periods. After the third observation 

section, the researcher spent 10 minutes observing for the qualitative ratings. After each 

44-minute cycle, the observer made final qualitative ratings based on all four 10-minute 

periods using a 4-point scale ranging from 1 (not at all characteristic) to 4 (highly 

characteristic). Data for the behavior frequencies were summed and the qualitative ratings 
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were averaged. Frequency data for the children who were observed less than 60 minutes 

(due to sleeping or being outside of the classroom) but more than 45 minutes were scaled 

to a 60-minute frame.  

After the second observation visit at the child care settings, caregivers filled out 

several questionnaires about the setting, the focus child, and themselves. They provided 

information about their background (e.g., education, training, experience), their beliefs 

towards raising children, and current work environment (e.g., wages, group size, ratios). 

They were also asked to rate children’s behaviors in the classroom.   

 

Child Care Measures 

Descriptive statistics, including sample size, means, standard deviations, ranges, 

skewness, and kurtosis for the full sample and by type of care are listed in Tables 1 and 2, 

respectively. Alphas and inter-rater reliabilities for the different observational measures 

and sub-scales are included in the descriptions below. Bivariate correlations among the 

environmental and caregiver characteristics, the caregiver behaviors and interactions, and 

children’s self-regulation variables can be found in Appendix A. 
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Table 1: Descriptive Statistics for the Full Sample. 

!"#$%&'(&)"*+,&-"."&-%*,/+0.+1%*&23/&.4%&25$$&*"60$%&789:;<=&
Variables                Freq        % N Nmiss Mean SD Min. Max. Skew. Kurt. 
Environmental Characteristics           
  Child Caregiver Ratio   427 169 6.12 2.73 0.92 15.88 0.435 -0.064 
  Group Size   427 169 10.29 5.56 1 32.63 0.645 0.476 
  Chaos    384 212 0.78 0.79 0 3 0.965 0.786 
  Age Mix of Group           
       Homogenous     (0) 186 31.2         
       Heterogeneous  (1) 241 40.4         
       Missing 169 28.4         
   Licensure           
       Not licensed (0) 77 12.9         
       Licensed       (1) 308 51.7         
       Missing 211 35.4         
Center Size (center only)   244 352 93.32 55.41 9 250 1.081 0.923 
Caregiver Turnover (center only)   231 365 0.24 0.23 0 1.5 1.88 5.46 
Center Auspice (center only)           
         Non-profit 111 18.6         
         For Profit 121 20.3         
         Missing 
 

364 61.1         

Caregiver Characteristics           
  Education   383 213 3.13 1.01 1 6 0.223 -0.107 
  Formal Training in ECE           
       No ECE Training 112 18.8         
       ECE Training 271 45.5         
       Missing 213 35.7         
  Caregiver Recent Training           
       No Recent Training 164 27.5         
       Recent Training 260 43.6         
       Missing 172 28.9         

  Years of Experience   381 215 6.95 6.06 0 32 1.501 2.481 
  Professionalism Composite   376 220 8.87 2.09 2 12 -0.75 0.218 
  Attitudes and Beliefs about      
     Raising Children 

  392 204 71.68 17.6 32 118 0.152 -0.411 

  Rewards Experienced from   
      Caregiving  

  399 197 44.01 6.33 27 56 -0.32 -0.387 

 Concerns Experience from   
     Caregiving  

  398 198 28.55 7.39 14 50 0.17 -0.48 

  Depression   396 200 6.33 5.85 0 35 1.658 3.389 
   
Caregiver Behaviors and 
Interactions with Children 

          

  ORCE Interactions           
       Sensitivity to Nondistress   427 169 2.36 0.68 1 4 0.292 -0.281 
       Intrusiveness & over-   
          control 

  427 169 1.3 0.44 1 3.25 1.816 3.064 

       Detachment &   
           disengagement 

  427 169 1.81 0.71 1 4      0.79 -0.044 

       Positive Regard   427 169 2.21 0.66 1 4 0.31 -0.224 
       Neg Quala Composite                427 169 0.47   0.64 0 2 1.058 -0.008 
            Negative Regard   427 169 1.06 0.18 1 3 5.542 41.379 
            Flatness of Affect   427 169 1.16 0.31 1 3 2.629 8.016 
           
  ORCE Caregiver Behaviors           
       Teaches Social Rule   427 169 1.65 2.15 0 17 2.375 8.596 
       Responds to Child’s Talk     427 169 8.98 7.06 0 44 1.564 3.227 
       Positive Beh Composite   427 169 1.58 0.70 0 2 -1.158 0.291 
            Speaks Positively   427 169 2.10 2.00 0 11.5 1.574 2.874 
            Positive Contact   427 169 1.60 2.14 0 22.43 3.45 22.916 
       Negative Beh Composite   427 169 0.50 0.68 0 2 1.002 -0.233 
            Speaks Negatively   427 169 0.19 0.62 0 6 5.287 34.696 
            Negative Restrictive   427 169 0.62 1.45 0 13.5 4.271 24.301 

&
&
&
&
&
&
&
&



 35 

 

Table 1: Descriptive Statistics for the Full Sample (continued). 

 

!
"#$%&!'(!)#*+,!-#.#!-&*,/+0.+1&*!23/!.4&!25%%!*#60%&!789:;<=!7,3>.+>5&?=!
Variables      Freq % N Nmiss Mean SD Min. Max. Skew. Kurt. 
Child’s Self-Regulation           
  Forbidden Toy Task – Latency  
     to first Active Engagement 

  525 71 93.4 68.2 0 151 -0.43 -1.737 

  Lab Clean-up Procedure           
     Compliance    560 36 4.22 1.03 1 5 -1.22 0.654 
     Total non-compliance   560 36 4.52 1.63 3 11 1.267 1.24 
  ORCE Child Behaviors           
    Total Defiance Composite   426 170 0.40 0.59 0 2 1.149 0.317 
         Says ‘no,’ Refuses to Adult   426 170 0.44 0.69 0 2 1.249 0.191 
         Acts Defiant   426 170 0.09 0.32 0 2 4.035 16.972 
    Complies with Adult   426 170 5.50 4.05 0 34.5 1.657 6.445 
  ASBI           
      Comply Scale – mother   572 24 2.26 0.34 1.25 3 0.11 -0.32 
      Comply Scale – caregiver   409 187 2.41 0.42 1.13 3 -0.52 -0.336 
      Disrupt Scale – mother   572 24 1.52 0.27 1 2.43 0.707 0.528 
      Disrupt Scale – caregiver   409 187 1.45 0.36 1 2.71 0.817 0.184 
  CBCL           
      Attention Dysreg – mother   572 24 0.79 0.48 0 2 0.145 -0.401 
      Attention Dysreg – caregiver   407 189 0.65 0.54 0 2 0.664 -0.159 
      Emotion Dysreg – mother   572 24 0.57 0.35 0 2 0.711 0.563 
      Emotion Dysreg – caregiver   407 189 0.38 0.37 0 1.78 1.219 1.153 
      Behavior Dysreg – mother   572 24 0.87 0.39 0 2 -0.13 -0.014 
      Behavior Dysreg – caregiver   407 189 0.51 0.47 0 2 0.804 -0.09 
   
 

          

Control Variables           
  Caregiver Variables           
      Age    381 215 34.2 10.76 18 78 0.98 0.825 
      Gender (not included)           
          Male 7 1.2         
          Female 418 70.1         
          Missing 171 28.7         
      Race           
          White 323 54.2         
          Non-White 60 10.1         
          Missing 213 35.7         
  Maternal/Family Variables           
       Maternal Age (1 + 3yrs)   596 0 32.02 5.52 21 49 -0.003 -0.543 
       Maternal Education (1)   596 0 3.40 1.22 1 6 0.046 -0.543 
       Marital status             
          Married/Partnered - living  
                 together  

487 81.7         

          Separated/Divorced/  
                  Widowed/Other 

89 14.9         

          Missing  20 3.4         
       Income-to-Needs     588 8 4.20 3.31 0.08 28.50 2.584 11.268 
       Maternal Sensitivity   563 33 17.4 2.69 4 21 -1.48 3.354 
       Maternal Depression   581 15 8.99 8.01 0 45 1.483 2.463 

!
!
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Table 1: Descriptive Statistics for the Full Sample (continued). 

 
Table 1. Basic Data Descriptives for the full sample (N=596) (continued) 
Variables      Freq % N Nmiss Mean SD Min. Max. Skew. Kurt. 
Control Variables (continued)           
  Child Variables           
     Child Gender (1)           
         Male 303 50.8         
         Female 293 49.2         
         Missing 0 0         
     Child Race (1)           
         White 505 84.7         
         Non-White 91 15.3         
         Missing 0 0         
     Birth Order (1)   596 0 1.67 0.82 1 5 1.12 0.725 
     Language ability –mean score   563 33 99.39 13.12 62 131.5 -0.37 -0.028 
         Reynell –Vocab. Comp.   563 33 101 15.27 62 136 -0.38 -0.259 
         Reynell – Expressive Lang   550 46 98.5 14.13 62 138 -0.09 -0.157 
           
Child-specific ECE setting 
Variables    

          

   Number of Hours/Week in care   596 0 31 15.38 1 60 -0.47 -1.101 
    Age of Entry into Care (L)           
       Month Child Begins 30+ hrs   509 87 6.99 7.93 0 35 1.715 2.089 
   Type of Care (34)           
        Home-based  222 37.2         
        Center-based 374 62.8         
                  

 
Note: Most of the variables were collected at the 36-month assessment  For the variables that were collected at a different 
time point, the number in parentheses represents the interview month in which the data was collected. Variables that are 
based on longitudinal data have an ‘L’ in parentheses.  
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Table 2: Descriptive Statistics by Type of Care.  

Table 2. Basic Data Descriptives by Type of Care   
Variables      Freq/Mean % / SD  % / SD Freq / 

Mean  
 Chi 

square / 
t-test 

p-
value 

 

 Home-
based care 

  Center- 
based care 

     

   N= 222   N=374      
Environmental Characteristics          
 Child Caregiver Ratio 3.97 1.82  7.26 2.42  -14.29 <.001 *** 
  Group Size 4.99 2.58  13.09 4.59  -19.87 <.001 *** 
  Chaos  0.99 0.87  0.69 0.73  3.52 .001 *** 
  Age Mix of Group       103.91 <.001 *** 
       Homogenous 25 11.3  161 43     
       Heterogeneous 123 55.4  118 31.56     
       Missing 74 33.3  95 25.4     
   Licensure       107.87 <.001 *** 
       Not licensed 70 31.5  7 1.9     
       Licensed 81 36.5  227 60.7     
       Missing 71 32  140 37.4     
  Center Size/10 (center only) - -  9.33 5.54  - - - 
  Caregiver Turnover - log (center only) - -  0.09 0.07  - - - 
  Center Auspice (center only)          
        Non-profit - -  111 29.7  - - - 
        For Profit - -  121 32.3  - - - 
        Missing - -  142 38     
          
Caregiver Characteristics          
  Education 2.75 1.07  3.32 0.93  -5.4 <.001 *** 
  Formal Training in ECE       31.5 <.001 *** 
       No ECE Training 61 27.5  51 13.6     
       ECE Training 67 30.2  204 54.6     
       Missing 94 42.3  119 31.8     
  Caregiver Recent Training       30.67 <.001 *** 
       No Recent Training 85 38.3  79 21.1     
       Recent Training 66 29.7  194 51.9     
       Missing 71 32  101 27     
  Years of Experience 6.58 6.76  7.14 5.68  -0.85 0.393  
  Professionalism Composite 7.86 2.15  9.36 1.87  -6.97 <.001 *** 
  Attitudes and Beliefs about      
     Raising Children 

7.48 1.61  6.99 1.82  2.67 0.008 ** 

  Rewards Experienced from Caregiving  40.77 6.48  45.78 5.50  -8.16 <.001 *** 
 Concerns Experience from Caregiving  25.99 6.90  29.95 7.29  -5.27 <.001 *** 
  Depression 4.90 4.76  7.12 6.24  -3.66 <.001 *** 
            
Caregiver Behaviors and Interactions 
with Children 

         

  ORCE Interactions          
       Sensitivity to Nondistress 2.50 0.74  2.29 0.63  3.11 0.002 ** 
       Intrusiveness & over-control 1.26 0.43  1.32 0.45  -1.51 0.132  
       Detachment & disengagement 1.87 0.78  1.78 0.67  1.23 0.220  
       Positive Regard 2.38 0.69  2.12 0.63  3.93 <.001 *** 
       Negative Qualitative Composite 0.36 0.56  0.52 0.68  -2.54 0.011 * 
              Negative Regard 1.05 0.19  1.06 0.18  -0.26 0.795  
              Flatness of Affect 
 
 ORCE Caregiver Behaviors 
       Teaches Social Rule 
       Responds to Child’s Talk   
       Positive Behavior Composite 
              Speaks Positively 
              Positive Contact 
       Negative Behavior Composite 
              Speaks Negatively 
              Negative Restrictive 
 

1.14 
 
 

1.97 
12.89 

1.59 
2.07 
1.66 
0.51 
0.19 
0.51 

0.30 
 
 

2.54 
8.59 
0.65 
2.08 
2.48 
0.66 
0.68 

1 

 1.16 
 
 

1.47 
6.88 
1.57 
2.11 
1.56 
0.50 
0.18 
0.68 

0.32 
 
 

1.89 
4.97 
0.59 
1.96 
1.94 
0.69 
0.58 
1.64 

 -0.67 
 
 

2.29 
9.16 
0.34 
-0.2 
0.42 
0.22 

0.1 
-1.17 

0.505 
 
 

0.022 
<.001 
0.734 
0.838 
0.677 
0.825 
0.918 
0.244 

 
 
 
* 
*** 
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Table 2: Descriptive Statistics by Type of Care (continued). 

Table 2. Basic Data Descriptives by Type of Care   (Continued) 
Variables      Freq/Mean % / SD  % / SD Freq / 

Mean  
 Chi 

square / 
t-test 

p-
value 

 

 Home-
based care 

  Center- 
based care 

     

   N= 222   N=374      
          
Child’s Self-Regulation          
 Forbidden Toy Task – Latency to first 
     Active Engagement 

120.37 54.63  123.29 50.06  -0.42 0.675  

  Lab Clean-up Procedure          
     Compliance  4.19 1.06  4.24 1.01  -0.59 0.556  
     Total non-compliance 4.67 1.71  4.43 1.58  1.66 0.098  
  ORCE Child Behaviors          
    Total Defiance Composite 0.43 0.57  0.39 0.6  0.56 0.575  
        Says ‘no,’Refuses to Adult 0.51 0.73  0.41 0.66  1.53 0.126  
        Acts Defiant 0.07 0.33  0.09 0.31  -0.48 0.630  
    Complies with Adult 5.05 4.40  5.74 3.85  -1.67 0.097  
  ASBI          
      Comply Scale – mother 2.25 0.34  2.27 0.34  -0.84 0.403  
      Comply Scale – caregiver 2.41 0.41  2.41 0.42  0.11 0.912  
      Disrupt Scale – mother 1.5 0.26  1.53 0.28  -1.46 0.146  
      Disrupt Scale – caregiver 1.48 0.38  1.43 0.34  1.38 0.169  
  CBCL          
     Attention Dysreg – mother 0.81 0.47  0.77 0.49  0.98 0.327  
     Attention Dysreg - caregiver 0.60 0.50  0.68 0.56  -1.48 0.14  
     Emotion Dysreg – mother 0.57 0.35  0.57 0.35  -0.09 0.928  
     Emotion Dysreg – caregiver 0.40 0.38  0.37 0.36  0.96 0.337  
     Behavior Dysreg – mother 0.88 0.4  0.87 0.38  0.34 0.737  
     Behavior Dysreg – caregiver 0.55 0.48  0.48 0.47  1.38 0.170  
            
Control Variables          
  Caregiver Variables          
      Age  38.25 10.13  32.16 10.50  5.39 0.000 *** 
      Gender (not included)          
          Male 2 0.9  5 1.3     
          Female 150 67.6  268 71.7     
          Missing 70 31.5  101 27     
      Race       2.27 0.132  
          White 113 50.9  210 56.2     
          Non-White 15 6.8  45 12     
          Missing 
 Maternal/Family Variables 
      Maternal Age (1 + 3yrs) 
      Maternal Education (1) 
      Marital status   
          Married/partnered -living together 
          Separated/Divorced/Widow/Other  
          Missing 
      Income-to-Needs   
      Maternal Sensitivity 
      Maternal Depression 
 Child Variables 
      Child Gender (1) 
          Male 
          Female 
      Child Race (1) 
          White 
          Non-White 
      Birth Order (1) 
      Language ability-mean score 
          Reynell –Vocab. Comprehension 
          Reynell – Expressive Language 
 Child-specific ECE setting Variables    
           # of Hrs/Week in Care at 34 mos 
          Age (months) Child Begins 30+       
                       hours of care 

94 
 

31.84 
2.75 

 
185 

29 
8 

3.83 
17.36 

9.45 
 

 
118 
104 

 
197 

25 
1.67 

97.80 
98.36 
97.84 

 
32.94 

6.21 
 

42.3 
 

5.49 
1.07 

 
83.3 
13.1 

3.6 
2.29 
2.59 
8.33 

 
 

53.2 
46.8 

 
88.7 

      11.3 
0.82 

12.93 
15.04 
13.84 

 
14.82 

7.34 

 119 
 

32.12 
3.43 

 
302 

60 
12 

4.43 
17.43 

8.71 
 
 

185 
189 

 
308 

66 
1.68 

100.40 
102.08 

98.84 
 

29.86 
7.52 

31.8 
 

5.55 
1.23 

 
80.7 
16.1 

3.2 
3.78 
2.75 
7.81 

 
 

49.5 
50.5 

 
82.4 
17.6 
0.82 

13.15 
15.26 
14.31 

 
15.62 

8.27 
 

  
 

-0.6 
-0.92 
0.94 

 
 

 
-2.15 
-0.31 
1.08 

 
0.76 

 
 

4.39 
 
 

-0.14 
-2.25 
-2.82 
-0.79 

 
2.37 

-1.83 

 
 

0.549 
0.356 
0.332 

 
 

 
0.032 
0.759 
0.281 

 
0.384 

 
 

0.036 
 
 

0.888 
0.025 
0.005 
0.427 

 
0.018 
0.068 

 
 
 
 
 
 
 
 
* 
 
 
 
 
 
 
* 
 
 
 
* 
** 
 
 
* 

Note: Most of the variables were collected at the 36-month assessment. For the variables that were collected at a different time point, the number in parentheses represents the 
interview month in which the data was collected. Variables that are based on longitudinal data have an ‘L’ in parentheses.  
*** p<0.001; ** p<0.01; * p<0.05 
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ENVIRONMENTAL CHARACTERISTICS  

The four environmental characteristic variables listed first were collected in both 

types of care, whereas the last four characteristics were unique to either center- or home-

based care.  

Observed Child-Caregiver Ratio 

This is a measure of the average of the interviewer observed child-caregiver ratio 

(excluding sleeping children) across all ORCE observation cycles. This observed 

measure was used rather than the caregiver reported ratio because the ratio during the 

observation was expected to influence caregivers’ and children’s behaviors and 

interactions.  

Observed Group Size  

This is a measure of the average of the interviewer observed child group size 

(including sleeping children) across all ORCE observation cycles. This observed measure 

was used rather than the caregiver reported group size because the group size during the 

observation was expected to influence caregivers’ and children’s behaviors and 

interactions.  

Age Mix of Children  

This measure represents the age mix of children in the focal child’s group during 

the ORCE observation. It is a categorical variable that indicates whether the age 

distribution of the group is non-existent (i.e. only the focus child (1), homogenous (2), or 

heterogeneous (3). The focus child was categorized as in the “focus-child only” group if 

for less than 25% of the observation cycles the child was with any other children. The 

focus child was categorized as in the “homogeneous” group if for more than 75% of the 

observation cycles the child was with children between the ages of 25 months and 48 

months. Focal children falling into all other categories were coded as belonging to the 
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“heterogeneous” group. Only 13 children fell into the focus child only group; they were 

recoded as homogeneous.  

Chaos 

Information about the chaotic nature of the classroom was collected through 

observations on the PROFILE Assessment for Early Childhood Programs. Observers 

rated several aspects of the environment (e.g., physical environment, curriculum) and 

indicated whether they observed this information or obtained it through an interview. The 

final scales were scored using a no (0), yes (1) scoring system. The physical environment 

subscale was then created by summing three chaos indicators – the space seems overly 

crowded, space is cluttered and disorganized, and one reflected item: the space offers a 

quiet and private place. Higher scores indicated more chaotic environments. For the 

sample used in this study, ά = 0.41. 

Center Size  

This data was collected only for center care. Center directors indicated the total 

number of children attending the centers. Eight directors indicated that their centers 

provided care for more than 250 children. In order to normalize the distribution of this 

variable, these 8 were recoded as 250.  

Center Auspice  

This variable was available only for center care. Center directors indicated 

whether the center was for or not for profit (1=for profit, independent, 2= for profit, 

chain, 3= non-profit, church, 4=non-profit, non-church). Because the sample size was 

small in each cell, these categories were collapsed into two-categories – non-profit (48%) 

and for profit (52%). One-hundred and forty-two centers had missing data on this item. 
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Annual Center Turnover  

This variable was available only for center care. It is a measure of the ratio of 

center staff that left the center to the number of full and part-time staff across the year. 

Information was obtained from the center director. The average turnover for settings in 

this sample was 0.24. In order to normalize the distribution, the log of caregiver turnover 

was used in all analyses.  

Licensure  

This variable was available only for home-based care. Care providers reported 

whether or not the home was licensed (0=not licensed, 1= licensed). Homes were 

considered licensed if the caregiver had a state/community license, was registered with 

the city/county as a child care provider, or belonged to a group that organizes family day 

care in that area.  

CAREGIVER CHARACTERISTICS  

The same set of nine caregiver characteristic variables were collected in both 

center- and home-based care.  

Caregiver Education  

Caregivers indicated what their current level of education was (1= less than high 

school, 2 = high school graduate, 3 = some college/ AA degree, 4 = Bachelor’s degree, 5 

= some graduate work/ Master’s degree, 6 = advanced degree).  

Caregiver Early Childhood Education Training  

This is a categorical variable that measures the caregivers’ reported level of 

training in care of young children (0 = none or missing, 1= high school, 2 = certification, 

degree in related field, or vocational/adult education, 3 = some college, 4 = college or 
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graduate degree). For the purpose of this study, this variable was recoded into a 

dichotomous variable – none (0) and any ECE education (1).  

Caregiver Recent Training  

This is a dichotomous variable that measures whether the caregivers reported 

receiving any training in child care, child development, or early childhood education in 

the past year (0=no training, 1 = recent training). 

Caregiver Years of Experience  

This variable measures the caregiver reported years of experience in providing 

child care. 

Caregiver Professionalism  

This variable is a composite that was intended to measure caregivers’ 

commitment to the child care field. It is a sum of the following four self-reported items: 

1) membership in a professional organization, 2) preference for other work (reflected), 3) 

expected longevity of child care career, and 4) “professional” reasons for caregiving. For 

this last item, the questionnaire for center-based care included three questions about 

reasons whereas the questionnaire for home-based care included five questions. This last 

item was weighted by 3/5 for home care providers in order to make them equivalent to 

the center providers’ scores. The range of this variable is 1 through 12, with a higher 

score indicating a more “professional” caregiver.  

Caregiver Beliefs about Raising Children  

(Modernity Scale; Schaefer & Edgerton, 1985). This variable is a composite 

intended to measure whether caregivers’ beliefs about raising young children are more 

caregiver-centered or child-centered.  It is the sum of 30 self-administered items, which 

are scaled on a 5-point Likert scale (1= “Strongly Disagree” to 5= “Strongly Agree”). 
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Examples include such statements as “Teachers should discipline all the children the 

same” and “Children have a right to their own point of view and should be allowed to 

express it.” Eight items that indicate more child-centered rearing beliefs were reflected 

before creating the composite. The possible range for the composite is between 30 and 

150 with higher values indicating that the caregiver has more caregiver-centered beliefs 

about raising young children. For the standardization sample, ά = 0.89.  

Taking Care of Young Children Questionnaire  

This questionnaire is intended to measure caregivers’ perceived rewards and 

concerns in relation to caring for young children. It is composed of 28 self-administered 

items, which are scaled on a 4-point Likert scale (1= “not at all” a concern/reward to 4= 

“extremely” a concern or reward). Items that were rated not applicable were recoded to a 

1 (“not at all” a concern/reward) because the item could not be a reward or a concern if it 

did not apply. Two composites were created from this questionnaire. 

Caregiver’s Emphasis on Rewards 

This composite measures caregiver's emphasis on rewards gained from taking 

care of young children.  It is the sum of the 14 items from the “rewards” portion of the 

questionnaire. The scores range from 27 to 56 with higher scores indicating caregivers 

experiencing more rewards from providing care to young children. Examples of these 

“reward” items include: “How much of a rewarding part of being a caregiver is being 

able to work as part of a team or group”; “How much of a rewarding part of being a 

caregiver is the happiness and smiles on young children's faces”; and “How much of a 

rewarding part of being a caregiver is being able to make decisions on your own.” For the 

sample in the current study, ά = 0.74.   
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Caregiver’s Emphasis on Concerns 

This composite measures caregiver's emphasis on concerns experiences due to 

taking care of young children.  It is the sum of the 14 items from the “concerns” portion 

of the questionnaire. The scores range from 14 to 50 with higher scores indicating 

caregivers experiencing more concerns from providing care to young children. Examples 

of these “concern” items include: “How much of a concern is a child crying or whining a 

lot”; “How much of a concern is the money you make”; and “How much of a concern is 

society's lack of recognition for your work.” For the sample in the current study, ά = 

0.82. 

Caregiver depression 

Caregivers’ level of depression is measured by the Center of Epidemiological 

Studies Depression Scale (CES-D). Caregivers were provided with a list of 20 statements 

regarding feelings and were asked to indicate on a 4-point Likert scale how often they felt 

this way during the past week. Scores ranged from 1 (“Rarely or none of the time” –i.e., 

less than once a week) to 4 (“Most or all of the time” – i.e., 5-7 days a week). Responses 

to this questionnaire were re-scored to match the standard scoring for the CES-D, which 

ranges from 0 to 3. Items 3, 11, 14, and 16 were reflected and then all items were 

summed into a total depression score. The sums could range from 0-60 with higher 

values indicating that the caregivers described higher levels of depressive symptoms. 

Scores above 16 are considered at risk of clinical depression. For the standardization 

sample, ά = 0.82. 

CAREGIVER BEHAVIORS AND INTERACTIONS WITH CHILDREN  

The process quality measures were collected during classroom observations. The 

specific ORCE procedure is discussed in detail above. Although the NICHD ECCRN 

created a variety of composites, in this study, I examined just six qualitative items and six 
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behavior items chosen as specific process quality measures that are empirically linked to 

children’s self-regulation (Zaslow et al., 2010). Means and standard deviations deviations 

for these variables can be found in Table 1 (for the full sample) and in Table 2 (by type of 

care).  

Caregiver Interactions with Children 

The ORCE qualitative ratings were made on a 4-point Likert scale ranging from 

‘not at all characteristic’ (1) to ‘highly characteristic’ (4) based on both the quantity and 

quality of observed interactions with the focal child. Each of the six qualitative scores of 

all the caregivers in one classroom were aggregated to create a classroom-level score for 

each variable, based on the rationale that the combined total best represented the child’s 

experience. There were 278 classrooms with observations of at least two caregivers. 

Intraclass correlations of caregivers within each classroom were calculated to determine 

the degree of consistency across caregivers. For sensitivity, intrusiveness, detachment, 

and positive regard, the correlations between caregiver 1 (most frequently observed) with 

caregivers 2 and 3 ranged from .41 to .56. For flat affect and negative regard, they ranged 

from .09 to .17, largely because of little variability in these indices. The full correlation 

matrixes and other specifics about this data aggregation can be found in Appendix B.  

Sensitivity and Responsivity to Nondistress  

This was a measure of caregivers’ attunement and individualized interaction with 

the focal child. It included awareness of the child’s needs, moods, interests, abilities, 

efforts, and accomplishments, which allowed the caregiver to individualize interactions 

with that particular child. Sensitive caregivers find a good balance between children’s 

independence and guidance so that children can feel a sense of mastery and success while 

also being supported in their regulation skills. This is often identified as child-centered 

caregiving.  
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Intrusiveness and Over-Control 

This type of caregiving tends to focus more on the needs and agenda of the 

caregivers rather than those of the children. Specific examples of this type of caregiving 

included: not allowing the children to choose own activities or make their own choices; 

changing activities that children are still interested in without providing transition time; 

and insisting children do something they are not interested in.   

Detachment and Disengagement  

Caregivers who are detached or disengaged tend to be emotionally unavailable 

and uninvolved, unaware of or uninterested in children’s abilities, goals, 

accomplishments, failures, struggles, or needs. Examples of this sort of caregiving 

included: rarely being involved with children’s play, learning, or conversations; failing to 

respond to children’s interactions or vocalizations; unawareness of children’s 

inappropriate behaviors or difficulties with self-regulation; and children being 

unmonitored for extended periods of time. 

Positive Regard  

This measure rated caregivers’ positive feelings toward the focus child and other 

children. This included speaking positively and warmly to children as well as hugging, 

praising laughing with, being enthusiastic about, and being proud of the focus child.  

Negative Regard  

This measure rates the caregivers’ negative feelings toward the focus child and 

other children. Examples of this sort of caregiving included: disapproval, abruptness, 

negative voice when correcting, harshness, sarcasm, and threating children. This variable 

was positively skewed, and the distribution could not be normalized through 

transformations. As a result it was dichotomized. Scores of 1 (not at all characteristic) 
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were recoded as 0 and any other score (2 -Minimally characteristic, 3- Moderately 

characteristic, 4- Highly characteristic) were recoded as 1.  

Flatness of Affect 

This measure indicated how animated caregivers are with children. Flat affect is 

often characterized by blank stares and flat tone and might be the result of boredom, 

fatigue, depression, or distraction. This variable was positively skewed and the 

distribution could not be normalized through transformations. As a result it was 

dichotomized. Scores of 1 (not at all characteristic) were recoded as 0 and any other score 

(2 -Minimally characteristic, 3- Moderately characteristic, 4- Highly characteristic) were 

recoded as 1. 

Negative Qualitative Composite 

Because caregivers’ interactions were rarely rated as being more than minimally 

characteristic for both negative regard and flatness of affect the dichotomized variables 

were summed to form a composite. This composite equaled 0 when both variables were 

coded 0; it equaled 1 when either variable was coded 1; and it equaled 2 when both 

variables were coded 1.  

Caregiver Behaviors 

The frequencies of caregiver behavior ratings were collected during all the 

classroom observation cycles. Scores represented the total across observations. These 

observations were by definition aggregated at the classroom level; it cannot be 

determined which behaviors were done by a specific caregiver. For example, if there 

were two caregivers in the classroom, the observer counted the number of times either 

caregiver engaged in a certain behavior. The observer noted which caregivers were in the 

classrooms, but not which caregiver was engaging in the behavior.  
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Responds to Child’s Talk 

This was a measure of whether the caregiver listened to the child’s verbal 

interactions and the responds back to the child verbally. This measure only included the 

caregiver responding to what the child is saying, not what s/he is doing.  

Speaks Negatively to Child (ren) 

This item measured whether the caregiver said anything negative, threatening, 

hostile, criticizing, insulting, or scolding to the child or the group of children the target 

child was involved with. This related to both the context of what the caregiver says but 

also the intonation. Examples included “Did you hit Mary? Shame on you” and “Are you 

dirty again? I just changed you.” This variable was positively skewed. The distribution 

could not be normalized through transformations. As a result it was dichotomized. If 

caregivers engaged in one or more instances of this behavior, the score was recoded as 1. 

When caregivers did not speak negatively to children at all, this variable was coded 0.  

Negative Restrict Actions 

This item indicated how frequently the caregiver had negative physical contact 

with the child in order to control or punish the child. This included behaviors such as 

hitting, slapping, pinching, pushing, kicking, restricting, taking away toys, or removing 

the child from an activity. This variable was positively skewed and could not be 

normalized through transformations. As a result it was dichotomized. If caregivers 

engaged in one of more instances of this behavior, the score was recoded as 1. When 

caregivers did not restrict children at all, this variable was coded 0. 

Negative Behavior Composite 

Caregivers were rarely rated as engaging in speaking negatively to children or 

restricting children negatively. The dichotomized variables were summed to form a 

composite to measure the extent to which the caregivers’ exhibited these negative 
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behaviors in the classroom. This composite equaled 0 when both variables were coded 0; 

it equaled 1 when either variable was coded 1; and it equaled 2 when both variables were 

coded 1. 

Speaks Positively to Child (ren) 

This item measured whether the caregiver said anything positive, warm, 

complimentary, or affectionate to the child or the group of children the target child was 

involved with. Examples included praises and utterances such as “look how well you are 

climbing those stairs all by yourself.” This variable was positively skewed and as a result 

it was dichotomized. If caregivers engaged in one of more instances of this behavior, the 

score was recoded as 1. When caregivers did not speak positively to the children at all, 

this variable was coded 0. 

Positive Physical Contact  

This item indicated how frequently the caregiver has positive physical contact 

with the child. This included holding or touching the child in an affectionate, warm, and 

comforting way. Examples included hugging the child and letting the child sit on the 

caregivers’ lap. These actions were not counted if they are solely part of routine 

procedure such as holding the child simply to move them to a different part of the room. 

This variable was positively skewed. As a result this variable was dichotomized. If 

caregivers engaged in one of more instances of this behavior, the score was recoded as 1. 

When caregivers did not have positive contact with the children at all, this variable was 

coded 0. 

Positive Behavior Composite  

Although caregivers were more likely to engage in positive behaviors compared 

to negative behaviors, the distributions of these positively variables were also skewed. 



 50 

The dichotomized variables were summed to form a composite to measure the extent to 

which the caregivers’ exhibited these positive behaviors in the classroom. This composite 

equaled 0 when both variables were coded 0; it equaled 1 when either variable was coded 

1; and it equaled 2 when both variables were coded 1. 

Teaches Social Rule 

This item indicated how frequently the caregiver taught a social or moral rule. 

This might have included rules about saying ‘please’ and ‘thank you’, sharing, taking 

turns, hitting, taking toys, giving compliments, showing affection, expressing feelings of 

anger or distress verbally rather than physically, not hurting others, comforting others, 

cooperating, and expressing sympathy or empathy.  

CHILDREN’S SELF-REGULATION 

Children’s Self-Control: Forbidden Toy Task 

This task was administered and videotaped about two hours into the laboratory 

visit. The researchers started the forbidden toy task while the mother was completing 

questionnaires in the corner. A desirable toy was presented to the child, and the 

researcher and child briefly played with it. Then the researcher initiated a waiting period 

by telling the child that s/he could play with all the other toys from previous procedures, 

but should not touch the forbidden toy until the researcher told him/her that s/he could. 

The researcher then placed the toy at arm’s length from the child and did paperwork in 

the corner of the room. After two and a half minutes the researcher gave the child 

permission to play with the toy and then played with the child for two minutes. The video 

was scored by coders who were blind to the child’s child care status or other child 

measures. The score was the latency to first active engagement - the number of seconds 
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from the time the prohibition was issued until the child actively manipulated and played 

with the forbidden toy. The inter-coder reliability estimate was 0.98. 

Lab Clean-Up Procedure 

After children played with their mothers at the beginning of the laboratory setting, 

the researcher gave the mothers containers and instructed her to ask the child to help pick 

up the toys. The child and mother were videotaped for 5 minutes or until all the toys were 

placed in containers. Coders who were blind to children’s child care status and other 

measures, such as maternal sensitivity and attachment security, coded the tapes. Children 

were rated on their compliance and noncompliance during this clean-up session. 

Observers rated children on 7 items regarding compliance, affect, and cooperation. These 

ratings ranged from 1 (not characteristic at all) to 5 (very characteristic). 

Lab Clean-Up, Compliance 

This variable was a measure of the child’s compliance with the mother during the 

clean-up session. The inter-coder reliability estimate was 0.93.  

Lab Clean-Up, Total Noncompliance 

This variable was a composite of the three noncompliance ratings - autonomy, 

defiance, passive noncompliance. Autonomy is a measure of the child’s assertive 

noncompliance (e.g., saying “no”) with the mother. The reliability estimate was 0.79. 

Defiance was a measure of the child’s defiance (e.g., angry behavior, doing opposite of 

request) with the mother. The reliability estimate was 0.91, Passive noncompliance was a 

measure of the child’s passive noncompliance (e.g., ignoring) with the mother during the 

clean-up session. The reliability estimate was 0.86. These were all summed to create a 

total noncompliance score.  
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ORCE Child Behavior Measures  

During the child care observations, children’s behaviors were scored if they 

engaged in them for at least five seconds. These codes were mutually exclusive such that 

a behavior during an interval could be coded in only one category – the one with the 

highest level of observance. Observers also scored various behaviors on a 4-point scale 

ranging from uncharacteristic (1) to highly characteristics (4). 

Complies with Adult in Setting 

This item measured the focus child’s compliance with requests from caregivers. 

For example, this included whether the caregiver told the child to wash hands and the 

child washing his/her hands.  

Says “No”/Refuses to Adult 

This item examined whether the focus child exhibited autonomy or assertiveness 

(i.e. deliberate refusal) when caregivers make requests or suggestions, speak negatively, 

or introduce activities. Examples included not complying with request and saying ‘no’ or 

‘mine.’ However, it did not include ignoring, angry, or defiant behaviors. This type of 

behavior was relatively rare and therefore this variable was dichotomized. If children’s 

behavior was characterized by any signs of refusal, their score was recoded as 1. Children 

whose behaviors were not characterized by refusal kept their code of 0.  

Acts Defiant  

This item examined the focus child’s defiant, angry, or aggressive response to 

caregivers’ directions, suggestions, questions, or requests. Examples included yelling or 

intensifying the prohibited behavior. This type of behavior was relatively rare and 

therefore this variable was dichotomized. If children’s behavior was characterized by any 

sings of defiance, their score was recoded as 1. Children whose behaviors were not 

characterized by defiance kept their code of 0. 
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Refusal and Defiance Composite 

Children were rarely rated as refusing or being defiant towards a caregiver. The 

dichotomized variables were summed to form a composite to measure whether or not the 

children’s behaviors were characterized by saying no/refusing or being defiant. This 

composite equaled 0 when both variables were coded 0; it equaled 1 when either variable 

was coded 1; and it equaled 2 when both variables were coded 1.  

Adaptive Social Behavior Inventory 

(ASBI - Hogan, Scott, & Bauer, 1992). This inventory was administered to 

mothers and caregivers. The ASBI is a 30-item scale intended to measure a child’s 

prosocial behavior. On a 3-point scale, the respondent was asked to indicate the 

frequency of certain target child behaviors (1= rarely or never, 2= sometimes, 3 = almost 

always). The original measure contains three sub-scales (i.e., Express, Comply, and 

Disrupt). In this study the original version of the Disrupt scale and an altered version of 

the Comply scale were be used to measure children’s self-regulation. Specifically, two 

measures of prosocial engagement (i.e., helpful to other children, says nice things to 

others) were dropped from the Comply scale to make this a measure of just compliance 

and cooperation. Cronbach alpha calculations for this new mother- and caregiver-rated 

Comply Scale showed that the scale reliability is still adequate once these prosocial items 

were removed (mother-rated: ά = 0.71; caregiver-rated: ά = 0.79; see Appendix C). As 

there were very low correlations between caregivers’ and mothers’ ratings (see Appendix 

A), these were retained as separate variables.  Some children had more than one caregiver 

providing information about their self-regulation. Correlations between the caregiver 

ratings were .61 on the Comply scale and .58 on the Disrupt scale (see Appendix B). As a 

result, these caregiver ratings of children’s self-regulation were aggregated. The 

aggregated data was based on 589 caregivers in 432 settings. 
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Comply Scale 

This sub-scale consisted of eight items measuring compliance and cooperation. It 

includes items such as: child is obedient/compliant; and child is calm and easy going. 

Mother-rated scale - ά = 0.71; Caregiver-rated scale - ά = 0.79. 

Disrupt Scale 

This sub-scale was composed of seven items measuring normative and negative 

behavior, specifically resistant and agonistic behavior. It included items such as: child 

frowns, shrugs, or pouts; child teases other children; child is bossy and needs his own 

way. This variable was reflected, such that a higher score indicatives less disruption. 

Mother-rated scale - ά = 0.62; Caregiver-rated scale - ά = 0.73. 

Child Behavior Check List  

(CBCL -Achenbach, Edelbrock, & Howell, 1987). This check-list was 

administered to mothers and caregivers. Caregiver scores were aggregated in settings in 

which several caregivers provided information on the CBCL. The aggregated data was 

based on 589 caregivers in 432 settings. The CBCL is a 99-item scale intended to 

measure a child’s behavior problems. On a 3-point scale, respondents were asked to 

indicate to what extent each item described the target child’s behavior over the last two 

months (0= not true (as far as you know), 1= somewhat or sometimes true, 2 = very true 

or often true). These items are usually combined into subscales such as externalizing and 

internalizing. For the purpose of this study, however, a confirmatory factor analysis was 

conducted in order to identify subscales that are more specific to self-regulation. Using 

the CBCL for older children, Olsen and colleagues (submitted) found five externalizing 

subscales, two of which are related to children’s self-regulation - emotion regulation and 

impulsivity/inattention. Several items on the CBCL are different for toddlers and 
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preschoolers. Therefore, their approach is used as a guide, but the individual items used 

to create subscales are different.  

Results from the paper written by Olsen and colleagues, in addition to theoretical 

knowledge concerning children’s self-regulation, were used to test three sub-scales in a 

Confirmatory Factor Analysis. This approach was used to examine whether items that 

theoretically belonged together also hung together analytically (see Appendix D). Three 

sub-scales were tested – attention regulation, emotion regulation, and behavior 

regulation. The CFA including both the mother-and caregiver-rated items showed that 

these subscales had moderate to good intercorrelations and fit indices (χ²= 

1261.90(df=579; p<.001); RMSEA = 0.05; CFI = 0.92; SRMR = 0.05), which 

demonstrated that these are related, yet distinct scales. Alpha levels ranged from .70 to 

.74 for the mother-rated scales and .77 to .86 for the caregiver-rated scales. The mean of 

the individual items was calculated to create each subscale. Each sub-scale was reflected 

such that higher scores indicated more regulation, and lower scores indicate more 

dysregulation. 

Attention Regulation 

This subscale was defined by three items that captured children’s abilities to 

regulate their attention. Examples include statements such as: the child cannot 

concentrate, and the child shifts activities quickly. Mother-rated scale - ά = 0.70; 

Caregiver-rated scale - ά = 0.77. 

Emotion Regulation  

This subscale was defined ten items that captured children’s abilities to regulate 

their emotions. It included items such as: the child is easily frustrated and easily jealous 

and the child experiences temper tantrums. Mother-rated scale - ά = 0.72; Caregiver-rated 

scale - ά = 0.86. 
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Behavior Regulation  

This subscale was defined by five items that captured children’s abilities to 

regulate their behaviors. Examples include statement such as: the child’s demands have 

to be met immediately, and the child is uncooperative. Mother-rated scale - ά = 0.74; 

Caregiver-rated scale - ά = 0.85. 

CONTROL VARIABLES 

A variety of caregiver, family, and child variables were controlled in the main 

analyses. The descriptive statistics for these variables can be found in Tables 1 and 2.  

Caregiver Variables 

Caregiver age and race were obtained from a questionnaire administered after the 

second 36-month classroom observation.   

Family Variables  

Maternal age, education level, marital status, income-to-needs, and sensitivity are 

controlled. Maternal age and education were obtained at the 1-month assessment. Three 

years were added to maternal age.  

Child Variables  

Child’s gender and race were obtained at the 1-month assessment. Previous 

caregiver and mother-rated self-regulation were obtained by using the 24-month data to 

calculate the CBCL sub-scales and combine them into a mean score. Current language 

abilities were measured by a mean score of the Reynell Vocabulary Comprehension and 

Expressive Scales measured at 36 months.  

Child-Specific Child Care Variables  

Age of entry into 30 or more hours of care and the number of hours per week 

currently in the primary care setting were controlled because higher cumulative amounts 
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of care have been shown to be associated with poorer behavioral and social development 

(NICHD ECCRN, 2003).  

Analytic Sample 

The sample for this study was defined as all children who were in center-based or 

home-based care at 36 months as reported by the mother at the 34-month phone call. 

Center-based care was defined as care provided by a non-relative in a child care center or 

pre-school. Home-based care was defined as care provided by a non-relative outside of 

the child’s home. The sample size was 596 children - 51 percent were male, 85 percent 

were White (either Hispanic or non-Hispanic) and 15 percent were non-White (African 

American, Asian, American Indian, Pacific Islander). Of all of the children, 374 attended 

center-based care and 222 attended home-based care. Of the 596 children, 169 were 

missing observational data from the ECE setting visit and data on caregiver 

characteristics. Thirty-six children did not get assessed in the laboratory and four children 

were missing all data from the 36-month assessment.  

For some child care arrangements, more than one caregiver was observed on the 

ORCE and more than one provided information about demographics, beliefs, and 

children’s behavior. For the purpose of this study, caregiver behaviors and interactions 

observed with the ORCE and ratings of children’s self-regulation were aggregated at the 

caregiver level in order to have one overall score per classroom (i.e., per child). However, 

caregivers’ demographic information was not aggregated; the decision was made to focus 

on one caregiver – the primary caregiver if possible. Compared to the assistant caregiver, 

the primary caregiver is theoretically more likely to determine classroom set up and 

organization, scheduling, and curriculum. It would also be difficult and potentially 

meaningless to average demographic characteristics at the classroom level (e.g., 

dichotomous variables such as race and whether or not they have had recent training). 
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The decision-rules for how caregivers were chosen to be included in the analyses can be 

found in Appendix E. 

Analytic Procedure 

DESCRIPTIVE STATISTICS  

Sample sizes, number missing, mean scores, standard deviations, skewness, and 

kurtosis were computed for each variable for the full sample and by type of care and can 

be found in Tables 1 and 2. Several variables did not have a normal distribution and were 

transformed by either a square-root or log-e transformation (See Appendix F for full list 

of transformed variables). However, the variables listed in the descriptive tables are in 

their raw form and not in the transformed form in order to make interpretation of these 

variables easier.  

As can be seen in Table 2, there were significant mean differences on most of the 

variables by type of care, which led to the decision to run all analyses separately by type 

of care. Caregivers in center care and home-based care differed on all of the 

environmental characteristics. Centers had higher ratios, larger group sizes, more 

homogenous age mixes, and less chaos compared to home-based settings. The two types 

of care differed significantly on all of the caregiver characteristics, except years of 

experience. Compared to caregivers in home-based settings, those in centers had higher 

levels of education and professionalism, were more likely to have ECE education, recent 

training, and child-centered beliefs. Center providers reported higher levels of rewards, 

concerns, and depression. In terms of the process quality variables, caregivers differed on 

several variables. Compared to home-based providers, center caregivers were less 

sensitive, had less positive regard, and scored higher on the negative qualitative 

composite. They were also less likely to teach a social rule or to respond to the child’s 

talk. There were no significant differences for any of the self-regulation items. There 
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were also significant differences between the two types of care on the control variables. 

Caregivers in center care were younger than those in home-based care. The children 

attending centers came from families with higher income-to-needs ratios compared to 

children attending home-based settings. Center care children were less likely to be white, 

had better language skills, and spent more hours in care each week.  

Zero-order correlations among variables are presented in Appendix A by type of 

care. According to these correlations, the indicators within the latent constructs were 

strongly associated with each other.  The correlations also showed that some indicators in 

the hypothesized model were strongly related to children’s self-regulation, while others 

were not as strongly correlated.  

ANALYSIS APPROACH  

Structural Equation Modeling (SEM) was used to test the overall model in Figure 

1 separately by type of care using MPlus Version 6. Child care quality was separated into 

structural and process components. This study examined the direct and indirect relations 

of the environmental (e.g., ratios, group sizes) and caregiver characteristics (e.g., 

education, beliefs and attitudes, depression) on the caregiver-child processes and 

children’s self-regulation abilities.  In order for MPlus to work without any problems, the 

variance of each variable needed to be within the same range. As a result, several 

variables were divided by 10 or 100 in order to have variances smaller than 10 for the 

center-care models and variances smaller than 1 for the home-based care models. A full 

list of these variables can be found in Appendix F.  

MISSING DATA  

As can be seen in Table 1 there were varying amounts of missing data across the 

different variables. Any missing data in the SEM models was estimated with Full 

Information Maximum Likelihood (FIML) (Muthén, & Muthén, 2010). Instead of 
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deleting those participants with missing data, FIML uses all available data to produce the 

maximum likelihood estimation of parameters. This kind of estimation is considered one 

of the least biased ways of analyzing completely or randomly missing data (McDonald & 

Ho, 2002).  

GOODNESS OF FIT   

Four commonly reported fit indices were used to examine how well the data fit 

each specific model. These included the Akaike Information Criterion (AIC), the Root 

Mean Square Error of Approximation (RMSEA), the Comparative Fit Index (CFI), and 

the Standardized Root Mean Residual (SRMR). The AIC is a relative measure of the 

information lost when a given model is used to describe the data. It is a measure used to 

compare the fit between models, with lower AIC levels indicating better fit.  However, it 

does not evaluate how well the data fits the model in the absolute sense. The other fit 

models provide this information. The RMSEA includes a non-centrality parameter that 

evaluates the degree to which the null hypothesis is false and does not fit the population 

covariance matrix. RMSEA values of less than .06 are considered indicators that the data 

fit the hypothesized model well (Hu & Bentler, 1999). The CFI compares the 

hypothesized model to that of an independence model in which the variables are assumed 

to be uncorrelated. This fit statistic examines whether the chi-square statistic for the 

hypothesized model is significantly lower than the one for the independence model. If 

this is the case, the hypothesized model is a better fit for the data than the independence 

model. Values greater than 0.95 are indicators of good fit, although a value greater than 

.90 is also acceptable (Hu & Bentler, 1999). A shortcoming of this fit statistic is that the 

validity of this statistic is based on the comparison between the hypothesized model and 

the independence model, which is almost always an unrealistic model because relations 

almost always exist between variables. The SRMR is a measure of the difference between 
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the correlations matrixes of the observed and hypothesized models. Values of less than 

0.08 are generally accepted as indicators that the hypothesized model is a good fit for the 

observed data (Hu & Bentler, 1999).  

ANALYSIS STEPS   

Several steps of analysis were conducted to address the four research questions. 

All analyses were run separately by type of care. First, correlations were conducted 

among caregiver ORCE observations and ratings of children’s self-regulation to evaluate 

whether it was appropriate to combine caregiver data. Second, regression analyses were 

run to see whether the structural variables predicted differently to the primary caregiver’s 

ORCE ratings and the caregiver aggregated score. Third, exploratory and confirmatory 

factor analyses (EFA and CFA respectively) were used to examine the extent to which 

the individual variables represent their respective constructs in the conceptual model. The 

constructs examined were: environmental characteristics, caregiver characteristics, 

caregiver-child interactions, and children’s self-regulation. EFA’s were used to 

understand which variables in each construct loaded together. Next, the EFA and 

regression results, in addition to theoretical hypotheses, were used to create factors to 

examine with CFA. Fifth, SEM models were run by type of care. In order to account for 

selection into the different child care arrangements, the following variables were 

controlled in all the analyses: caregiver’s age and race, child’s gender, race, language 

ability, birth order, mother and caregiver-rated self-regulation at 24 months, age child 

entered 30+ hours of care, number of hours in care per week, mother’s sensitivity, 

education, income to needs ratio, depression, age, and marital status. A mean score of the 

three 24-month CBCL sub-scales was included as means of controlling for any time-

invariant observed and unobserved variables.  
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AGGREGATING CAREGIVER DATA   

Some children in the sample had more than one caregiver who was observed and 

provided information about themselves and the children. Correlations among caregiver-

rated children’s self-regulation and process quality measures were high and significant. In 

order to examine the validity of aggregating caregivers’ ORCE data, separate regressions 

were run in which the primary caregiver’s characteristics (e.g., education, beliefs) were 

used to predict to their own ORCE data as well as to the aggregate (i.e., classroom level) 

ORCE data. Generally, the patterns of coefficients were similar for both the primary 

caregiver data and the aggregated data. The regression coefficients and standard errors 

for the center and home-based care variables can be found in Appendix G. Based on these 

analyses, the decision was made to aggregate the caregiver data.   

MEASUREMENT MODELS  

For the structural quality, process quality, and self-regulation measures 

exploratory factor analyses were conducted in order to see whether and how the 

individual variables were related. For the structural quality measures, exploratory factor 

analyses were conducted separately for environmental and caregiver characteristics. In 

center care, seven items were tested as contributors to environmental characteristics – 

center size, center auspice, caregiver turnover, observed caregiver-child ratio, observed 

group size, observed age mix of children, and classroom chaos. Five items were tested in 

in-home care – whether or not homes were licensed, observed caregiver-child ratio, 

observed group size, observed age mix of children, and classroom chaos. Nine items were 

examined as contributors of caregiver characteristics in both center and in-home care – 

caregiver education level, formal training in ECE, recent training, professionalism, 

beliefs about raising children, rewards and concerns about raising children, and their 

depression levels. No meaningful groupings were found for environmental and caregiver 
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characteristics in either type of care, which led to the decision to keep all of these 

variables as separate indicators.  

Exploratory factor analyses were also conducted on the process quality measures 

in order to examine whether these variables loaded together in a meaningful way. Four 

caregiver behavior variables and five caregiver–child interaction items were tested as 

contributors to classroom process quality. The behavior items included the positive and 

negative behavior composites, and whether caregivers responded to child’s talk or taught 

a social rule. The interaction items included sensitivity, positive regard, detachment, 

intrusiveness, and the negative qualitative composite. In both types of care, the best 

fitting model in the EFA produced two latent variables  - one capturing the positive 

interactions and behaviors in the classroom and the other capturing the negative 

behaviors and interactions in the classroom. The variable measuring whether caregivers 

taught a social rule or not did not load either of the factors. Bivariate correlations for this 

variable also showed that it was associated negatively with most of the self-regulation 

variables in both types of care. This measure was initially included because of the 

possibility that it measured behaviors that supported the development of children’s self-

regulation. However, coders included broad categories of behaviors in this measure and it 

is unknown how many of these social rules taught by the teacher have no effect, are 

hindering, or supporting children’s self-regulation development. For these reasons this 

variable was not included in any future analyses.  

In the EFA, intrusiveness, the negative qualitative composite, and the negative 

behavior composite loaded positively on the negative latent variable. Caregiver 

sensitivity, positive regard, responds to child’s talk, and the positive behavior composite 

loaded positively on the positive latent variable. Detachment loaded strongly (and 

negatively) on the positive latent variable for center and home-based care. As a result, 
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this variable was reflected and renamed a measure of involvement with higher scores 

indicating that caregivers were more involved and less detached and lower scores 

indicating that caregivers were less involved and more detached. The variable caregivers 

responded to child’s talk, also had a low loading in both centers and home-based care. 

The correlations between this variable and children’s self-regulation measures showed a 

mixed picture  -some strong positive associations, some strong negative associations, and 

no associations in both center and home-based care (see Table 2), suggesting that it was 

not measuring the type of caregiver behavior that supports self-regulation. In fact, as with 

the teaching social rule variable, there was no measure of the quality of this interaction. 

As a result, this specific variable was dropped from all future analyses. The positive 

behavior composite loaded on both factors in center care  (.43 on positive and .31 on 

negative) and in home-based care it loaded on the only the positive latent variable (.42). 

These loadings were lower than many of the other variables and the decision was to run 

the CFA’s with and without the positive behavior composite in order to examine fit 

statistics for both.  

Confirmatory factor analyses were run for these process quality measures with 

and without the positive behavior variable in the model. In center care, the fit for the 

model with positive behavior was good (AIC= 2878.33; RMSEA = 0.046; CFI = 0.992; 

SRMR = 0.034), but it was better without the positive behavior variable (AIC= 

2410.58;RMSEA = 0.000; CFI = 1.000; SRMR = .012). Therefore, the model without 

positive behavior was used in all the analyses involving center care. As can be seen in 

Figure 2, caregiver sensitivity (.93), involvement (.68), and positive regard (.91) loaded 

on the positive interactions latent variable and intrusiveness (.77), the negative qualitative 

composite (.89), and the negative behavior composite (.59) loaded on the negative latent 
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variable. The correlation between the two latent variables was highly significant (.52, p< 

.001).  

 

 

Figure 2. Center Care results for the confirmatory factor analysis examining the process 
quality features 

For in-home care the same pattern emerged. The fit for the model with positive 

behavior was excellent (AIC= 1277.48; RMSEA = 0.000; CFI = 1.000; SRMR = 0.035), 

but it was better without the positive behavior variable (AIC= 1006.06; RMSEA = 0.000; 

CFI = 1.000; SRMR = .023). Therefore, the model without the positive behavior was 

used in all the following analyses involving home-based care. As can be seen in Figure 3, 

caregiver sensitivity (.94), involvement (.77), and positive regard (.86) loaded on the 

positive interactions and behaviors latent variable, and intrusiveness (.44), the negative 
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qualitative composite (0.65), and the negative behavior composite (.47) loaded on the 

negative latent variable. The correlation between the two latent variables was highly 

significant (0.53, p< .001). 

 

 

Figure 3: Home-Based Care Results for the Confirmatory Factor Analysis Examining the 
Process Quality Features. 
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included: a direct observational measure of children’s self-control during the forbidden 
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factor analysis was conducted in order to see whether the variables loaded onto a three-

factor solution including attention, emotion, and behavior regulation dimensions or 

whether they loaded by context and/or rater. This EFA showed that these variables tended 

to load by context and not type of regulation. In center care, the model with five factors 

had the best fit (AIC= 5146.40; RMSEA = 0.036; CFI = 0.990; SRMR = .023) and made 

the most theoretical sense. Two variables loaded separately on their own factor - self-

control during the forbidden toy task and compliance with an adult in the classroom. The 

variables measuring compliance and noncompliance with mother in a lab setting loaded 

together on a factor. All the mother-rated CBCL & ASBI self-regulation items loaded 

together on a factor and all the caregiver-rated CBCL & ASBI self-regulation items 

loaded together on a factor along with defiance/saying no. However, the loading of the 

observed defiance/saying no variable was fairly low (.34) compared to the CBCL and 

ASBI items (mostly .8 and above). An identical pattern emerged for the in-home EFA 

(AIC= 636.72; RMSEA = 0.000; CFI = 1.000; SRMR = .027), except that the loading of 

the defiance/saying no variable on the factor with all the caregiver-rated self-regulation 

items was even lower (.25). This information was used to perform confirmatory factor 

analyses with three factors (compliance and noncompliance with the mother in the 

laboratory setting; mother-rated child self-regulation; caregiver-rated self-regulation). 

Although the observed child defiance and saying no composite loaded with caregiver-

rated self-regulation in the EFS, this loading was fairly weak, and did not make 

theoretical sense. The decision was made to use this defiance composite, along with self-

control during the toy task, and observed compliance with an adult in the classroom as 

individual, observed variables in all SEM analyses. 

The three factor CFA measuring three different types of contexts would not run 

correctly in both the center care and home-based care because of a large negative residual 
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variance on the noncompliance with mother in the laboratory. The decision was made to 

keep compliance and noncompliance with mother as observed indicators in the SEM 

analyses instead of a latent factor. CFA was conducted on the remaining two factors – 

mother-rated child self-regulation and caregiver-rated child self-regulation.  

For the center care model, this two factor CFA had good fit (AIC= 

1680.05;RMSEA = 0.060; CFI = 0.966; SRMR = .045). As can be seen in Figure 4, all 

the caregiver-rated variables loaded on one factor with standardized coefficients ranging 

from .68-.91 and all the mother-rated variables loaded on one factor with standard 

coefficients ranging from .56 - .84. The two factors were significantly correlated. For the 

home-based care model this two factor CFA had good fit (AIC= 1049.32; RMSEA = 

0.016; CFI = 0.997; SRMR = .045). As can be seen in Figure 5, all the caregiver-rated 

variables loaded on one factor with standardized coefficients ranging from .52-.88 and all 

the mother-rated variables loaded on one factor with standard coefficients ranging from 

.59 - .84. The two factors were not significantly correlated.  
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Figure 4: Center Care Results for the Confirmatory Factor Analysis Examining the 
Caregiver-Rated and Mother-Rated Self-Regulation Measures 
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Figure 5: Home-Based Care Results for the Confirmatory Factor Analysis Examining the 
Caregiver-Rated and Mother-Rated Self-Regulation Measures. 

STRUCTURAL EQUATION MODELS  

SEM models were run separately by type of care because of mean differences in 

many variables. These models examined how the environmental and caregiver indicators 

were related to the positive and negative interactions and behaviors as well as children’s 
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Research Hypotheses 

QUESTION 1. WHAT ARE THE RELATIONSHIPS OF THE ENVIRONMENTAL AND 
CAREGIVER CHARACTERISTICS TO THE CAREGIVERS’ CLASSROOM BEHAVIORS AND 
INTERACTIONS? 

Environmental characteristics were hypothesized to influence the child-caregiver 

processes in the classroom directly. It was expected that caregivers in home-based care 

that were licensed would engage in more positive, and less negative interactions and 

behaviors in the classroom than caregivers in home-based care that were not licensed. 

Caregivers in centers that were smaller and had less turnover were also expected to 

engage in more positive and less negative interactions and behaviors in the classroom 

compared to caregivers in centers that were larger and had more turnover. In both home-

based and center care, caregivers in classrooms with higher ratios, larger group sizes, and 

more chaos were expected to engage in less positive and more negative caregiving 

compared to those caregivers in classrooms with lower ratios, smaller group sizes, and 

less chaos. It was unclear how age mix in the classroom would be related to positive and 

negative caregiving.  

Caregiver characteristics were hypothesized to influence the child-caregiver 

processes in the classroom directly. Higher levels of education, professionalism, and 

rewards as well as ECE education and recent training were all expected to be associated 

with more positive and less negative caregiving in both types of care. More concerns and 

depression were hypothesized to be related to more negative and less positive interactions 

and behaviors in the classroom. More child-oriented beliefs were expected to be related 

to more positive and less negative caregiving, whereas more caregiver-oriented beliefs 

were expected to be associated with less positive and more negative caregiving. It was 

unclear how years of experience will be related to positive and negative caregiving. 
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QUESTION 2. DO THE CAREGIVERS’ CLASSROOM BEHAVIORS AND INTERACTIONS 
PREDICT CHILDREN’S SELF-REGULATION ABILITIES? 

Caregiver-child processes in the classroom were hypothesized to influence 

children’s self-regulation abilities directly. Positive interactions and behaviors were 

expected to lead to better self-regulation, and negative interactions were expected to 

relate to low self-regulation. Theory is unclear about how these processes would be 

related to self-regulation, or what kind of self-regulation (e.g., attention, behavior, or 

emotion regulation) would be related to them.  

QUESTION 3. ARE THERE DIRECT RELATIONS OF THE STRUCTURAL FEATURES TO 
CHILDREN’S SELF-REGULATION ABILITIES? OR ARE THERE INDIRECT RELATIONSHIPS 
OF ENVIRONMENTAL OR CAREGIVER CHARACTERISTICS TO CHILDREN’S SELF-
REGULATION, MEDIATED THROUGH THE CAREGIVERS’ CLASSROOM BEHAVIORS AND 
INTERACTIONS?  

The hypothesis was that caregiver- child processes in the classroom would 

mediate the effects of the structural features on children’s self-regulation skills. 

Therefore, minimal direct effects of structural features on children’s self-regulation were 

expected when caregiver-child processes were included in the model.  
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RESULTS 

Each of the first three questions pertained to a part of the full SEM model. Results 

are presented for center care first, followed by the results for home-based care. Fit 

statistics for the full models are provided under the first research question, but are not 

repeated for every part of the model that is examined. To address the last research 

question, the results from the center and home-based care models are compared. They 

cannot, however, be submitted to a multi-group SEM analysis because they contain 

slightly different variables. 

Center-Based Care 

In the center care models, the inclusion of both positive and negative classroom 

interactions and behaviors in the same model led to bad fit and potentially untrustworthy 

models, as coefficients were loading in opposite directions compared to the correlations. 

These results were probably due to collinearity between the positive and negative latent 

variables. Another set of models was run loading both positive and negative latent 

variables on a second-order factor, but this led to a poor fitting, and an untrustworthy 

model. Similar issues arose in the home-based care models. As a result, the positive and 

negative interactions/ behaviors latent variables were run in separate models for both 

types of care. The final positive and negative process quality models included all self-

regulation measures. Separate models for each self-regulation outcome yielded 

standardized and unstandardized coefficients as well as p-values that were similar to 

those in the full models. Therefore, only the full models with all the self-regulation items 

are presented.   
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MODEL FIT 

For centers, the model with the positive process quality latent variable had good 

fit (AIC= 23917.96; RMSEA = 0.028; CFI = 0.952; SRMR = .032) and the model with 

the negative process quality latent variable had adequate fit (AIC= 24052.54; RMSEA = 

0.033; CFI = 0.931; SRMR = .034). It is important to remember that these models include 

several control variables and that the results take these into account. In both of these 

models several correlations were included among the control and structural variables in 

order to improve fit. These correlations were included only if they made theoretical sense 

and zero-order correlations were significant. A full list of these correlations can be found 

in Appendix H. Throughout this section, the results for the models with the positive 

caregiving measure are discussed first, followed by the results for the models with the 

negative caregiving measure. 

QUESTION 1. WHAT ARE THE RELATIONSHIPS OF THE ENVIRONMENTAL AND 
CAREGIVER CHARACTERISTICS TO THE CAREGIVERS’ CLASSROOM BEHAVIORS AND 
INTERACTIONS? 

The paths between the indicators of structural quality and process quality 

measures were relevant to this question. Results are provided for the positive caregiving 

model first, followed by the results for the negative caregiving model.  

Positive Caregiving 

Results for the center care model examining the relationship between the 

structural quality variables and positive interactions in the classroom can be found in the 

first column of Table 3 and in Figure 6. Four variables were related to positive caregiver-

child interactions and caregiver behaviors in the classroom. Specifically, three features of 

the environment, larger center sizes (β= -.21, p= .001), more caregiver turnover (β= -.19, 

p= .012), and more chaos (β= -.17, p= .005) were all associated with less positive 

interactions and behaviors in the classroom. One caregiver characteristic, more recent 
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training, was significantly associated with more positive interactions and behaviors in the 

classroom (β= .18, p= .004). The structural quality measures explained 39 % of the 

variance in the latent positive process quality variable.  

 

 

Figure 6: Center Care SEM Model: Significant Associations Between the Structural 
Quality Characteristics and the Positive Caregiving Latent Variable. 

Negative Caregiving 

Results for the center model examining the relationship between structural quality 

and negative interactions in the classroom can be found in the first column of Table 4 and 

in Figure 7. Only three structural quality variables were related to negative caregiver-

child interactions and caregiver behaviors in the classroom. Specifically, more chaos in 

the classroom (β= .16, p= .008) was significantly associated with higher levels of 

negative interactions and behaviors in the classroom, whereas more years of experience 
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(β= -.17, p= .040) and higher levels of caregiver depression (β= -.21, p= .002) were 

related to lower levels of negative interactions and behaviors in the classroom. The 

structural quality measures explained 51 % of the variance in the latent negative process 

quality variable. 

 

 

Figure 7: Center Care SEM Model: Significant Associations Between the Structural 
Quality Characteristics and the Negative Caregiving Latent Variable. 
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Positive Caregiving 

For centers, the results for the model examining the relationship between the 

positive interactions in the classroom and children’s self-regulation can be found in Table 

3 and Figure 8. Of the seven self-regulation measures, only one was significantly 

associated with positive caregiving in the classroom. Higher levels of positive caregiver-

child interactions and caregiver behaviors were related to less observed defiance (β= -.15, 

p= .030). 

 

 

Figure 8: Center Care SEM Model: Significant Associations Between the Positive 
Caregiving Latent Variable and the Self-Regulation Indicators. 
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Results for the model examining the relationship between the negative 

interactions in the classroom and children’s self-regulation can be found in Table 4 and 
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Figure 9. Negative caregiver-child interactions and caregiver behaviors in the classroom 

were related to three self-regulation measures. Children in classrooms where the 

interactions and caregiver behaviors were more negative were significantly less likely to 

be rated as compliant with mothers during the lab cleanup task (β= -.21, p= .032) and 

were rated as less well-regulated by their caregiver (β= -.43, p< .001). Unexpectedly, 

children in these more negative classrooms environments were also more likely to be 

rated by an observer as being compliant with an adult in the classroom (β= .29, p= .001).      

 

 

Figure 9: Center Care SEM Model: Significant Associations Between the Negative 
Caregiving Latent Variable and the Self-Regulation Indicators. 
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Table 3: Center Care- Structural Equation Modeling Results Examining the Associations 
of Structural Characteristics with Self-Regulation in the Positive Caregiving 
Model.  
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Table 3: Center Care- Structural Equation Modeling Results Examining the Associations 
of Structural Characteristics with Self-Regulation in the Positive Caregiving 
Model (continued). 
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Table 4: Center Care- Structural Equation Modeling Results Examining the Associations 
of Structural Characteristics with Self-Regulation in the Negative 
Caregiving Model. 
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Table 4: Center Care- Structural Equation Modeling Results Examining the Associations 
of Structural Characteristics with Self-Regulation in the Negative 
Caregiving Model (continued). 
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QUESTION 3. ARE THERE DIRECT RELATIONS OF THE STRUCTURAL FEATURES TO 
CHILDREN’S SELF-REGULATION ABILITIES? OR ARE THERE INDIRECT RELATIONSHIPS 
OF ENVIRONMENTAL OR CAREGIVER CHARACTERISTICS TO CHILDREN’S SELF-
REGULATION, MEDIATED THROUGH THE CAREGIVERS’ CLASSROOM BEHAVIORS AND 
INTERACTIONS?  

The direct and indirect paths between the structural quality measures and the self-

regulation measures were relevant to this question. Results are provided for the positive 

caregiving model first, followed by the results for the negative caregiving model. 

Positive Caregiving 

The direct and indirect effects for the center care models that include the positive 

process quality measure can be found in Table 5 and in Figure 10. Four environmental 

characteristics were directly associated with at least one of the self-regulation outcomes. 

As expected, children in for-profit centers had lower levels of caregiver-rated child self-

regulation than do those in non-profit centers (β= -.20, p= .011). High ratios of children 

to adults were related to lower levels of mother-rated child self-regulation (β= -.13, p= 

.029) and larger group sizes were associated with more noncompliance with the mother 

during the laboratory task (β= .15, p= .040).  

There were two unexpected findings. Larger group sizes were also related to 

higher caregiver ratings of self-regulation (β= .15, p= .040), whereas high levels of chaos 

were related to better self-control during the forbidden toy task (β= .20, p= .003) and 

higher levels of mother-rated self-regulation (β= .15, p= .004). Center size, turnover, and 

children’s age mix were not directly associated with children’s self-regulation measures.  

Three caregiver characteristics were significantly associated with at least one self-

regulation measure. As expected, recent training was significantly related to observed 

compliance with an adult in the classroom (β= .16, p= .007). More years of caregiving 

experience was associated with higher levels of mother-rated self-regulation  (β= .18, p= 

.014) and less observed defiance in the classroom (β= -.20, p= .014). Unexpectedly, 
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however, more years of caregiving experience was also associated with lower levels of 

observed compliance with mothers (β= -.18, p= .047), and higher levels of caregiver 

education were related to lower levels of self-control (β= -.16, p= .039). ECE education, 

professionalism, beliefs, rewards, concerns, and depression were not significantly related 

to any self-regulation measures.  

There were no significant indirect effects for this model, which means that none 

of the direct effects of the structural variables were mediated through the observed 

caregiver-child interactions and behaviors in the classroom. The amount of variance 

explained for each self-regulation variable is listed in Table 3.  

 

 

Figure 10: Center Care SEM Model: Significant Associations Between the Structural 
Characteristics and the Self-Regulation Indicators in the Positive Caregiving 
Model. 
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Table 5: Center Care- Direct and Indirect Effects of the Full SEM in the Positive 
Caregiving Model. 
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Table 5: Center Care- Direct and Indirect Effects of the Full SEM in the Positive 
Caregiving Model (continued). 
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Table 5: Center Care- Direct and Indirect Effects of the Full SEM in the Positive 
Caregiving Model (continued). 
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Table 5: Center Care- Direct and Indirect Effects of the Full SEM in the Positive 
Caregiving Model (continued). 
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Negative Caregiving 

The direct and indirect effects of center care models that included the negative 

latent process quality measure can be found in Table 6. Figure 11 shows all of the 

significant direct associations. Not surprisingly, the direct effects of both the 

environmental and caregiver characteristics on self-regulation measures replicated those 

in the model just discussed. Standardized coefficients and p values differed slightly, but 

the general pattern of results was the same. The one difference from the model containing 

the positive interaction latent variable was a significant relation of low caregiver 

depression and high mother-rated self-regulation (β= -.14, p= .023).  

 

 

Figure 11: Center Care SEM Model: Significant Associations Between the Structural 
Characteristics and the Self-Regulation Indicators in the Negative 
Caregiving Model. 

!"#$%&"'($)"#*&")'

+',-*./'*01")$,%203'

*0'1-"',.$33)224'

''

56)02&")'

7$%23'

8#"'4*9'

:)26;'<*="'

>/6,$%20'?"&".'

@"$)3'2A'"9;")*"0,"'

7","01'1)$*0*0#''

($)"#*&")'A2,63"/'B".*"A3'

C)2A"33*20$.*34''

7"D$)/3''

>(>'1)$*0*0#'

E";)"33*20''

("01")'<*="''

(20,")03'

("01")'863;*,"''

<1)6,16)$.',-$)$,1")*3%,3'
?$1"01';)2,"33'F6$.*1G'4"$36)"'

<".AH,201)2.'

7I'J'KIL'

M21-")H)$1"/'<".AH

)"#6.$%20'

7I'J'KNL'

($)"#*&")'H)$1"/'''

<".AH)"#6.$%20'

7I'J'KOP'

(24;.*$0,"'D*1-'421-")'*0'.$B'

7I'J'KII'

!20,24;.*$0,"'D*1-'421-")'*0'.$B'

7I'J'KIQ'

E"R$0,"'*0',.$33)224''

7I'J'KLQ'

(24;.*$0,"'*0',.$33)224'

7I'J'KSP'

!"#$%&'(()'*+','-'.&/0&%'.1%&'2103'456&7-'80%$90$%17'+$17"0:'-'8&7;-%&#$71<5/'=>&#1<?&@'

(-$23'

'''''HKISTT'

'''''HKPST'

'''''UKPOT'

'''''UKPVT'

'''''UKPVTT'

'''''UKIPTT'

'''''HKPOT'

'''''HKIQT'

''''''UKPVT'

''''H'KPWT'

''''UKPOTT'

'''''HKPST'

!21"X'Y0.G'31$%3%,$..G'3*#0*R,$01';$1-3'$)"'*0,.6/"/'

Z0/*,$12)3'2A'3".AH)"#6.$%20'



 90 

Negative caregiving mediated the relationships of one environmental variable and 

one caregiver characteristic to children’s self-regulation. The indirect relations are shown 

in Figure 12. Specifically, both high chaos and low caregiver depression predicted 

negative interactions in the classroom, which in turn were associated with lower levels of 

caregiver-rated self-regulation as well as more observed compliance in the classroom. 

The amount of variance explained for each self-regulation variable is also listed in Table 

4. 

  

 

Figure 12: Center Care SEM Model: Significant Indirect Associations Between the 
Structural Characteristics and the Self-Regulation Indicators in the Negative 
Caregiving Model.  
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Table 6: Center Care- Direct and Indirect Effects of the Full SEM in the Negative 
Caregiving Model. 
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Table 6: Center Care- Direct and Indirect Effects of the Full SEM in the Negative 
Caregiving Model (continued). 
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Table 6: Center Care- Direct and Indirect Effects of the Full SEM in the Negative 
Caregiving Model (continued). 
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Table 6: Center Care- Direct and Indirect Effects of the Full SEM in the Negative 
Caregiving Model (continued). 
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Home-Based Care 

In home-based care, the initial full model with the positive process quality 

variables did not have good fit (AIC= 5217.74; RMSEA = 0.047; CFI = 0.886; SRMR = 

.050), and the model with the negative process quality measure did not converge. The 

sample size was much smaller for the home-based models compared to the center-based 

models, and the full model was complex with many parameters. In order to improve the 

model fit for the ORCE positive model, the predictive nature of the control variables was 

examined for each part of the model (i.e., environmental characteristics, caregiver 

characteristics, process quality, and self-regulation measures). Control variables whose 

prediction was low for all variables in any specific part were removed. As in the center 

models, several correlations among the control and structural variables were included in 

order to improve fit. These correlations were only included if they made theoretical sense 

and zero-order correlations were significant. A full list of these correlations can be found 

in Appendix H. To further improve fit, output from the initial model was used to set 

certain direct paths between structural quality measures and self-regulation to zero. This 

was done only for variables whose direct path had a standardized coefficient of .010 or 

less. A full list of these specific paths can also be found in Appendix H. 

MODEL FIT 

The final positive caregiving model in home-based care had adequate fit (AIC= 

5060.14; RMSEA = 0.039; CFI = 0.905; SRMR = .053). The negative caregiving model 

was rerun using the same correlations among the control and structural variables. Initial 

fit was not good (AIC= 4635.18; RMSEA = 0.038; CFI = 0.896; SRMR = .057), but 

output was used to adjust correlations and decide which direct paths to set to zero. The 

full list of these correlations and paths can be found in Appendix H. These adjustments 
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allowed the model to run successfully, and the fit was adequate (AIC= 4578.16; RMSEA 

= 0.035; CFI = 0.911; SRMR = .057).  

QUESTION 1. WHAT ARE THE RELATIONSHIPS OF THE ENVIRONMENTAL AND 
CAREGIVER CHARACTERISTICS TO THE CAREGIVERS’ CLASSROOM BEHAVIORS AND 
INTERACTIONS? 

The paths between the indicators of structural quality and process quality 

measures were relevant to this question. Results are provided for the positive caregiving 

model first, followed by the results for the negative caregiving model.  

Positive Caregiving 

Results for the home-based care model examining the relationship between the 

structural quality variables and positive interactions in the setting can be found in the first 

column of Table 7 and Figure 13. Six variables were related to positive caregiver-child 

interactions in the classroom. Specifically, two environmental characteristics, larger 

group sizes (β= -.44, p= .002) and more chaos (β= -.22, p= .015) were associated with 

less positive interactions. Four caregiver characteristics were significantly related to 

positive caregiving. Higher education levels (β= .33, p< .001) and more recent training 

(β= .36, p< .001) were associated with more positive interactions, whereas high concerns 

about caregiving (β= -.24, p= .005) were associated with less positive interactions. 

Unexpectedly, high levels of professionalism (β= -.18, p= .045) were significantly 

associated with less positive interactions and behaviors in the classroom. The structural 

quality measures explained 55 % of the variance in the latent positive process quality 

variable.  
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Figure 13: Home-Based Care SEM Model: Significant Associations Between the 
Structural Quality Characteristics and the Positive Caregiving Latent 
Variable. 

Negative Caregiving 

Results for the model examining the relationship between the structural quality 

variables and negative interactions in the classroom can be found in the first column of 

Table 8 and Figure 14. Four structural quality variables were related to negative 

caregiver-child interactions and caregiver behaviors in the classroom. One environmental 

characteristic, chaos in the classroom (β= .28, p= .008), was associated with negative 

interactions. Three caregiver characteristics were related to negative caregiving. More 

recent training (β= -.28, p= .015) and less caregiver-focused beliefs (β= .28, p= .018) 

were related to less negative interactions in the classroom, but caregivers with more years 

of experience displayed more negative interactions (β= .23, p= .021). The structural 
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quality measures explained 73 % of the variance in the latent negative process quality 

variable. 

 

 

Figure 14: Home-Based Care SEM Model: Significant Associations Between the 
Structural Quality Characteristics and the Negative Caregiving Latent 
Variable. 
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Positive Caregiving 

The results for the home-based care model examining the relationship between 

the positive interactions in the classroom and children’s self-regulation can be found in 

Table 7 and Figure 15. Of the seven self-regulation measures, only two were significantly 

associated with positive caregiving in the classroom. More positive interactions and 

behaviors were associated with better caregiver ratings of children’s self-regulation 

(β=.21, p= .031) and more observed children’s compliance in the classroom (β=.34, p= 

.001).  

 

 

Figure 15: Home-Based Care SEM Model: Significant Associations Between the Positive 
Caregiving Latent Variable and the Self-Regulation Indicators. 
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Negative Caregiving 

Results for the model examining the relationship between the negative 

interactions in the classroom and children’s self-regulation can be found in Table 8 and 

Figure 16. Negative caregiver-child interactions and caregiver behaviors in the classroom 

were related to two children’s self-regulation measures. Children in classrooms where the 

interactions and caregiver behaviors were more negative were significantly less likely to 

be rated as well-regulated by their mothers (β= -.30, p= .003) and unexpectedly, more 

likely to be rated by an observer as being compliant in the classroom (β= .92, p< .001).  

 

 

Figure 16: Home-Based Care SEM Model: Significant Associations Between the 
Negative Caregiving Latent Variable and the Self-Regulation Indicators. 
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Table 7: Home-Based Care- Structural Equation Modeling Results Examining the 
Associations of Structural Characteristics with Self-Regulation in the 
Positive Caregiving Model.  
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Table 7: Home-Based Care- Structural Equation Modeling Results Examining the 
Associations of Structural Characteristics with Self-Regulation in the 
Positive Caregiving Model (continued).  
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Table 8: Home-Based Care- Structural Equation Modeling Results Examining the 
Associations of Structural Characteristics with Self-Regulation in the 
Negative Caregiving Model.  
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Table 8: Home-Based Care- Structural Equation Modeling Results Examining the 
Associations of Structural Characteristics with Self-Regulation in the 
Negative Caregiving Model (continued).  
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QUESTION 3. ARE THERE DIRECT RELATIONS OF THE STRUCTURAL FEATURES TO 
CHILDREN’S SELF-REGULATION ABILITIES? OR ARE THERE INDIRECT RELATIONSHIPS 
OF ENVIRONMENTAL OR CAREGIVER CHARACTERISTICS TO CHILDREN’S SELF-
REGULATION, MEDIATED THROUGH THE CAREGIVERS’ CLASSROOM BEHAVIORS AND 
INTERACTIONS?  

The direct and indirect paths between the structural quality measures and the self-

regulation measures were relevant to this question. Results are provided for the positive 

caregiving model first, followed by the results for the negative caregiving model. 

Positive Caregiving 

The direct and indirect effects in home-based care models with the positive latent 

process quality measure can be found in Table 9. Figure 17 shows all of the significant 

direct associations. Four environmental characteristics were directly associated with at 

least one of the self-regulation outcomes. As expected, compared to home-based 

programs that were not licensed, children in those that were licensed showed more 

observer-rated compliance in the classroom (β= .21, p= .010). Children in classrooms 

with larger ratios showed less self-regulation on the self-control task (β=  -.24, p= .037). 

Children in mixed-age classrooms compared to homogenous age groups had lower levels 

of observed compliance (β= -.19, p= .023) and more noncompliance (β= .20, p= .017) 

with the mother in the lab setting. Unexpectedly, more chaos was related to more 

observer-rated compliance with an adult in the classroom (β= .19, p= .027). Group sizes 

were not directly associated with any self-regulation measure.  

Seven caregiver characteristics were significantly associated with at least one self-

regulation measure. As expected, higher levels of caregiver education (β= .32, p= .002) 

and professionalism (β= .25, p= .007) were associated with better mother ratings of 

children’s self-regulation. Caregivers who reported experiencing more rewards from 

caring for young children also reported that the children were better regulated (β= .17, p= 

.019), and observers rated the children as being less defiant (β= -.24, p= .005). Children 
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whose caregivers reported more years of experience manifested better self-control in the 

forbidden toy task (β= .28, p= .015). Children whose caregivers reported having more 

caregiver-oriented beliefs were rated by an observer as being less compliant (β= -.40, p< 

.001) and more noncompliant (β= .43, p< .001) with their mother in the laboratory. 

Unexpectedly, more recent training (β= -.25, p= .006) was related to lower levels of 

mother-rated self-regulation and having education in ECE was related to lower levels of 

caregiver-rated self-regulation (β= -.24, p= .022). Concerns about caregiving and 

caregiver depression were not significantly related to any self-regulation measures.  

 

 

Figure 17: Home-Based Care SEM Model: Significant Associations Between the 
Structural Characteristics and the Self-Regulation Indicators in the Positive 
Caregiving Model.  
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As can be seen in Figure 18, positive caregiving mediated the relationship 

between four of the structural quality measures and children’s compliance in the 

classroom. Small group sizes, higher levels of education, more recent training, and fewer 

concerns were associated with more positive caregiver interactions and positive caregiver 

interactions were associated with compliance in classroom. The amount of variance 

explained for each self-regulation variable is also listed in Table 7.  

 

 

Figure 18: Home-Based Care SEM Model: Significant Indirect Associations Between the 
Structural Characteristics and Classroom Compliance in the Negative 
Caregiving Model.  
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Table 9: Home-Based Care- Direct and Indirect Effects of the Full SEM in the Positive 
Caregiving Model. 
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Table 9: Home-Based Care- Direct and Indirect Effects of the Full SEM in the Positive 
Caregiving Model (continued). 
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Table 9: Home-Based Care- Direct and Indirect Effects of the Full SEM in the Positive 
Caregiving Model (continued). 
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Table 9: Home-Based Care- Direct and Indirect Effects of the Full SEM in the Positive 
Caregiving Model (continued). 
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Negative Caregiving 

The direct and indirect effects in the home-based care models with the negative 

latent process quality measure can be found in Table 10. Figure 19 shows all of the 

significant direct associations, which generally replicated those found for the model 

containing positive interactions. There was one difference in regard to the direct 

relationships between environmental characteristics and self-regulation – in the model 

with negative caregiving, chaos was not directly associated with children’s self-

regulation measures. 

 

 

Figure 19: Home-Based Care SEM Model: Significant Associations Between the 
Structural Characteristics and the Self-Regulation Indicators in the Negative 
Caregiving Model.  
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The direct effects of the caregiver characteristics on self-regulation measures were 

similar compared to those in the positive caregiving model. Standardized coefficients and 

p-values differed slightly, but the general pattern of results was the same. However, there 

were three associations that were significant in this negative caregiving model that were 

not significant in the positive caregiving model. Higher levels of caregiver education 

were not only positively related to mother-rated self-regulation, but also to caregiver-

rated self-regulation (β= .21, p= .024). Having recent training was related to more 

observer-rated compliance in the classroom (β= .28, p= .036). Lastly, caregivers who 

reported higher levels of concerns about caregiving, provided care to children who 

displayed less self-control during the forbidden toy task (β= -.20, p= .028).  

Negative caregiving mediated the relationship between several structural quality 

measures and self-regulation. These indirect effects are depicted in Figures 20 and 21. 

Specifically, chaos predicted negative interaction in the setting, which accounted for its 

association with lower levels of mother-rated self-regulation Similarly, high chaos, more 

years of experience, more caregiver-focused beliefs, and less training were associated 

with negative caregiver interactions, which mediated the associations of these 

environmental characteristics with higher levels of compliance in the setting. The amount 

of variance explained for each self-regulation variable is also listed in Table 8.  
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Figure 20: Home-Based Care SEM Model: Significant Indirect Associations Between the 
Structural Characteristics and Mother-Rated Self-Regulation in the Negative 
Caregiving Model.  
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Figure 21: Home-Based Care SEM Model: Significant Indirect Associations Between the 
Structural Characteristics and Classroom Compliance in the Negative 
Caregiving Model.  
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Table 10: Home-Based Care- Direct and Indirect Effects of the Full SEM in the Negative 
Caregiving Model. 
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Table 10: Home-Based Care- Direct and Indirect Effects of the Full SEM in the Negative 
Caregiving Model (continued). 
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Table 10: Home-Based Care- Direct and Indirect Effects of the Full SEM in the Negative 
Caregiving Model (continued). 
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Table 10: Home-Based Care- Direct and Indirect Effects of the Full SEM in the Negative 
Caregiving Model (continued). 
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Center Care vs. Home-Based Care  

Although center and home-based care were not examined in the same SEM 

model, there is still value in comparing the models.  
 

QUESTION 4. HOW SIMILAR OR DIFFERENT ARE THESE ASSOCIATIONS FOR CENTER-
BASED AND HOME-BASED CHILD CARE?  

All the analyses were conducted separately by type of care (center-based vs. 

home-based), but formal multiple group comparisons with SEM could not be made 

because there were different variables in the two models for the two types of care. First, 

mean differences between the two types of care are examined followed by a description 

of how predictions in the SEM models compared between center and home-based care.  

As can be seen by examining the means and standard deviations (see Table 2), the 

two types of care differed significantly on all four common environmental characteristics 

and most of the caregiver characteristics with the exception of the number of years of 

experience. There were no significant differences in the process quality measures or the 

self-regulation measures. In terms on the control variables, caregivers in home-based 

settings are older than those in center care. Children in centers have better language 

skills, are less likely white, spend fewer hours per week in care, and are from families 

with higher levels of income-to-needs ratio compared to children in home-based care. 

Compared to center care models, home-based care models showed more 

associations between the structural quality variables and process measures as well as the 

structural quality measures and children’s self-regulation measures. Most notably, there 

were several more mediated associations in home-based care compared to center care. 

Negative caregiving mediated the relationship between chaos, depression and self-

regulation in the center care models, but in the home-based models, process measures 

mediated the associations between group size, chaos, education levels, training, years of 
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experience, beliefs and concerns and at least one measure of self-regulation. Similarities 

and differences are discussed separately by environmental and caregiver characteristics, 

as well as process measures. 

Several of the environmental characteristics showed similarities and differences in 

their association with process quality and self-regulation. High ratios were related to less 

self-regulation in both center and home-based care. High chaos and large group size were 

associated with low positive caregiving in both center and home-based care. High chaos, 

but not large group size, was associated with high negative caregiving in both types of 

care. Chaos was related differently to self-regulation in each type of care. In center care, 

high chaos was associated directly with better self-control and better mother-rated self-

regulation in both the positive and negative caregiving models. Negative caregiving 

mediated the relationship between chaos and caregiver-rated self-regulation and 

compliance in the classroom. In home-based care, high chaos was directly associated 

with compliance in the positive caregiving model only. However, negative caregiving 

mediated the relationship between chaos and mom-rated self-regulation as well as 

compliance. In both types of care, observed compliance in the setting was associated with 

more negative interactions, and negative interactions mediated the effects of chaos. 

Several of the caregiver characteristics showed similarities and differences in their 

association with process quality and self-regulation. In both types of care, recent training 

was related to more positive caregiving. It was also associated with less negative 

caregiving in home-based settings.  Years of experience showed different patterns in the 

two types of care. In center care, more years of experience were associated with less 

negative caregiving, but in home-based care more years were associated with more 

negative caregiving. In center care, more years of experience were also directly 

associated with more mother-rated self-control, less defiance, and surprisingly, less self-
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control. In home-based care, more years of experience were associated with more self-

control. Recent training was also directly related to more compliance in the classroom for 

both types of care, but in home-based care, it was also related to lower mother ratings of 

self-regulation. In home-based care caregiver-focused beliefs showed consistent and 

strong associations with negative caregiving and low levels of self-regulation. These 

relations were not found in center care.  

In both types of care there were few associations between process quality 

measures and self-regulation models. In center care, high levels of positive caregiving 

were associated with less defiance in the classroom, whereas high levels of negative 

caregiving were associated with less compliance with the mother, lower caregiver-rated 

self-regulation, but more compliance in the classroom. In home-based care, high levels of 

positive caregiving were related to higher levels of caregiver-rated self-regulation and 

more compliance in the setting. High levels of negative caregiving were associated with 

lower levels of mother-rated self-regulation and more compliance in the setting. Thus, 

there were no consistent patterns, except that negative caregiving was strongly and 

positively associated with observed compliance in both types of care.  
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DISCUSSION 

Dysregulation has been consistently associated with concurrent and later 

academic, behavioral, emotional, and social problems. Dysregulated children may also 

experience conflicts with parents, teachers, and peers (Eisenberg et al., 2010; McClelland 

et al., 2007; Olson et al., 2005; Ramani et al., 2010; Sektnan e al., 2010). It is known that 

regulation is learned through interactions with the people in children’s lives, but this 

research focuses almost exclusively relationships with mothers (Denham, 1998; 

Eisenberg et al., 1998; Kopp, 1989, Parke, 1994). Research on self-regulation in ECE 

settings is limited and little is known about how these environments can either support or 

challenge children’s self-regulation. However, with over half of newborn to 5-year old 

children attending some kind of non-parental, non-relative ECE settings (U.S. Census 

Bureau, 2011), it is important to understand these mechanisms. This information can 

inform policy makers, center directors, and ECE providers about what structural or 

process characteristics are most important for children’s self-regulation, and in turn, their 

social and academic abilities. Understanding the relations between ECE settings and 

children’s self-regulation would help policy makers, advocates, and ECE investors decide 

which bills and law to support, and where to invest their money and energy.  

The conceptual model allowed for the identification of the separate influences of 

structural and process care quality on children’s academic and social development. The 

model in this study examined the relations of the environmental and caregiver 

characteristics separately to caregivers’ behaviors and interactions as well as children’s 

self-regulation abilities. Each of the measures of structural and process quality were 

theoretically linked to children’s self-regulation. The effects of the structural features on 

children’s self-regulation skills were expected to be mediated by caregiver behaviors and 

interactions in the classroom.  



 124 

Therefore, the purpose of this study was to deconstruct early childhood education 

quality into structural (i.e., environmental and caregiver characteristics) and process 

quality components and to examine these as predictors of three-years old children’s self-

regulation abilities. Specifically, I examined: a) the relations of environmental and 

caregiver characteristics to the positive and negative interactions in the classroom; b) the 

associations of the positive and negative process quality with children’s self-regulation 

abilities; c) the extent to which structural quality measures predicted children’s self-

regulation skills and the possible mediating role of caregiver interactions and behaviors in 

the setting in these associations; and d) the extent to which the patterns of results were 

similar or different for the center and home-based care models. Process quality was 

examined via observed positive and negative child-caregiver interactions and behaviors 

in the classroom.  

The study had several strengths. First, the data on self-regulation was provided by 

multiple sources. Measures of attentional, emotional, and behavioral self-regulation were 

collected via questionnaires, observations, and direct assessment. This approach helps 

illuminate which aspects of the environmental characteristics, caregiver characteristics, 

and process quality are important for children’s self-regulation abilities. Second, the 

observed caregiver interactions and behaviors were specific to the focus child or to 

groups of children that included the focus child, and did not take into account how 

caregivers were interacting and relating to other children in the classroom. This feature of 

the measure allowed insight into how caregiver interactions were related to that specific 

child’s self-regulation, but it also leaves open questions about causal direction - whether 

caregiver characteristics were influencing the child’s self-regulation behaviors and 

abilities, or whether the child was eliciting particular types of caregiver-child 

interactions.  
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Although several associations were found between environmental and caregiver 

characteristics (the structural quality measures) and children’s self-regulation, no 

consistent patterns of associations were found in both types of care. There was only 

minimal support for the hypothesized meditational model because very few process 

measures were associated with self-regulation outcomes. One strong and consistent 

finding in both types of care was the association between negative caregiving and 

compliance in the setting. These findings will be examined further in the discussion to 

follow.  

Structural Quality and Self-Regulation 

 A major contribution of this work is that it examined direct associations between 

environmental and caregiver measures and children’s self-regulation abilities. Previous 

work has examined the relationship between these structural characteristics and a variety 

of social or behavioral outcomes such as externalizing and internalizing behaviors 

(Burchinal & Cryer, 2003; Burchinal et al., 2008; Howes & Olenick, 1986; NICHD 

ECCRN, 1996; 1998; 2000a; 2000b; 2002b; Phillips & Adams, 2001; Wachs et al., 

2004), but research on and knowledge about the associations with self-regulation abilities 

are severely limited. In this study, there were only a small number of statistically 

significant relationships and several were in unexpected directions. There were no 

consistent patterns across the two types of care. For these reasons further research needs 

to be conducted to fully understand the associations between structural features of ECE 

and children’s self-regulation.  

One interesting finding was that in center care fewer structural variables, 

especially caregiver characteristics, were directly associated with self-regulation 

variables compared to home-based care. There were several expected, consistent, and 

interesting patterns of associations in home-based care – mixed age groups and more 
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caregiver-focused beliefs were associated with less compliance and more non-compliance 

with the mother in the lab setting, caregiver-reported rewards were associated with higher 

levels of caregiver-rated self-regulation and lower levels of defiance in the setting, and 

caregiver-reported concerns were related to lower levels of self-control. Furthermore, 

several of the associations between caregiver characteristics and process quality and self-

regulation were different in the two types of care. For example, in centers more years of 

experience were related to less negative caregiving and less self-control, whereas more 

years of experience in home-based settings were associated with more negative 

caregiving and more self-control. These findings may be explained by the notion that 

home-based providers have more control over the classroom set up and routine, the type 

of material that is taught, and the kind of caregiving that is provided compare to 

caregivers in center care. The education, beliefs, motivations, and experiences of home-

based providers may be more closely tied to the their interactions with and behaviors 

towards children, as well as their ratings of these children. In centers, directors or 

corporate policies might determine the routines, curriculum, and type of caregiving, and 

caregivers’ characteristics might not be as closely tied to what is actually going on in the 

classroom. Future research examining center care may want to collect information about 

who makes decisions about classroom set-up, routines, curriculum, and the type of 

caregiving that is provided.   

Process Quality and Self-Regulation 

Previous research examining associations between caregiver interactions and 

children’s behavioral and social development has shown that more consistent, sensitive, 

responsive, and warm caregiving has been related to better emotion regulation, impulse 

control, delay of gratification, compliance, cooperation, and proficiency in language use, 

as well as fewer behavioral problems. Low quality care, as measured by harsh and 
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insensitive caregiving, has been negatively associated with a variety of developmental 

domains, including self-regulation. Specifically, low-quality care has been linked to high 

levels of distractibility, behavior problems, and aggression, and poor impulse control, 

delay of gratification, task orientation, compliance, and language skills (Burchinal et al., 

2008; Burchinal, Preisner-Feinberg, Bryant, & Clifford, 2000; Clarke-Stewart, Vandell, 

Burchinal, O'Brien, & McCartney, 2002; Helburn & Howes, 1996; Howes, 1990; Howes 

& Olenick, 1986; NICHD ECCRN, 1998; 2002b; Wachs et al., 2004). Thus, the positive, 

sensitive, and involved interactions and behaviors in the classrooms were expected to 

predict better self-regulation skills, whereas negative, intrusive, and restrictive caregiving 

were expected to predict worse self-regulation skills.  

POSITIVE AND NEGATIVE DIMENSIONS OF PROCESS QUALITY  

There were only a few significant relationships between process quality measures 

and children’s self-regulation measures. All the relationships between positive caregiving 

practices and self-regulation measures were in the expected direction. In center care, 

more positive caregiving was related to less defiance in the classroom and in home-based 

care it was related to more caregiver-rated self-regulation and more observed compliance 

in the setting. As expected, negative caregiving in centers was associated with less 

compliance with the mother in the laboratory task and lower levels of caregiver-rated 

self-regulation. In home care, negative interactions were related to lower levels of 

mother-rated self-regulation. Contrary to expectation, high negative interactions were 

associated with more observed compliance in the classroom in both centers and home-

based settings.  Implications of these limited results are discussed below.  

PROCESS QUALITY AND CHILDREN’S COMPLIANCE 

Although the findings concerning positive caregiving and compliance replicated 

previous research finding caregiving sensitivity and involvement to be positively 
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associated with child compliance (Clarke-Stewart et al., 2002; Howes & Olenick, 1986), 

the findings concerning negative caregiving and compliance were contrary to prediction 

and did not replicate earlier research. Caregivers’ use of controlling commands and 

punishment had been shown to be associated with lower levels of compliance and more 

passive noncompliance (i.e., ignoring requests), especially for children with difficult 

temperaments (Wachs et al., 2004). In the present study, positive caregiving practices 

(i.e., sensitivity, involvement, and positive regard) and negative practices (i.e., 

intrusiveness, negative regard, flat affect, negative speech and contact) were associated 

with more compliance in the child care setting. These results draw attention to the 

uncertainty of the directions of effect – do caregivers’ negative interactions influence 

children’s regulation abilities even outside of the immediate child care environment (as 

suggested by negative caregiving predicting children’s dysregulated behaviors with 

mothers in a laboratory task), or are dysregulated children more likely to be treated 

negatively by caregivers. Arguments for either or these mechanisms can be made. 

Important evidence supporting the idea that caregivers’ interactions influence children’s 

self-regulation will be presented first, followed by evidence suggesting that dysregulated 

children might be treated negatively by caregivers.  

These findings raised questions about what exact processes are being measured by 

the positive and negative latent factors, and through what mechanisms they are related to 

children’s self-regulation. In the current study, an important difference in the findings 

concerning compliance was that positive caregiving was also associated with better self-

regulation outside of the setting, whereas negative caregiving had an opposite relation to 

other measures of self-regulation. In other words, when caregiving was negative, children 

were not showing more self-regulation when they were not under the immediate direction 

of their caregivers, whereas children in more positive caregiving environments were 
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showing more self-regulation outside of the caregiving context. It is possible that 

caregivers who showed a lot of positive and negative caregiving were more involved and 

were more likely to direct the children in the setting, which may have produced more 

direct compliance with requests and demands.  

Children’s internalization processes may have been part of the mechanisms 

involved in these differential findings. Specifically, children learn self-regulation through 

their interactions with caregivers and they tend to internalize what they see, what they are 

taught, and how they are reacted to (Morris et al., 2006). Therefore, children will gain 

very different experiences from being in classrooms that are positive compared to those 

that are negative. For instance, compared to caregivers who are negative in their 

interactions, those that are positive likely deal very differently with dysregulated 

children. Sensitive and involved caregivers would likely take the time to calm children 

down, find out why they are upset, and help resolve the problem. These caregivers tend to 

find solutions that are satisfying to both caregivers and the children. In these types of 

interactions the caregivers might model several important skills such as self-regulation 

(e.g., they remained calm instead of yelling at the children), empathy (e.g., they care 

about the children’s feelings and needs), problem solving, and conflict resolution skills. 

In contrast, caregivers who are negative are less likely to take the time to find out why 

children are upset or help resolve the problem. Instead, children might just be removed 

from the situation, threatened with punishment, or ignored. This type of caregiving would 

not model helpful self-regulation or problem-solving skills and children’s emotional 

needs remain unmet. Over time, these children might comply with the caregivers request 

because they do not want to be punished, but they are not learning and internalizing these 

positive regulation and problem-solving skills.  
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Previous work has found that dysregulated children are more likely to be treated 

negatively by their mothers (Eisenberg et al., 1998) and in terms of ECE settings, 

caregivers might be more intrusive towards dysregulated children, provide them with 

more frequent requests for compliance (e.g., sit down, pick up that toy, wash your hands), 

or physically restrict and redirect these children in order to keep them in line, under 

control, and regulated. Bivariate correlations supported this direction of effects. 

Correlations between children’s compliance in the classroom and other measures of self-

regulation indeed showed a negative relationship such that more compliant children were 

also rated as having lower levels of regulation skills. Therefore, dysregulated children 

may have been rated as more compliant in the classrooms because they had more 

opportunities to act compliant compared to regulated children who may have been asked 

to comply less frequently.  

Implications 

The results of this study have theoretical, methodological, and practical 

implications. Although there were no consistent patterns of associations between 

structural features of ECE and very little support for the meditational model, the results 

concerning children’s compliance are important. Furthermore, the absence of associations 

between process quality measures and children’s self-regulation measures are also telling.  

IMPLICATIONS FOR SELF-REGULATION THEORY 

Researchers often use and combine a wide variety of measures as indicators of 

self-regulation. These tend to include children’s ability to focus on and finish tasks, 

follow rules and complex instructions, delay gratification, resist temptation, cooperate, 

comply, inhibit and control behavior, identify their own and others emotions, emotion 

expressivity, knowledge, understanding, and regulation (Bronson, 2000; Calkins & Hill, 
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2007; Denham, 1998; Denham et al., 2003; Karreman et al., 2006). The results from this 

study indicated that compliance may be influenced differently by process quality 

measures compared to the other self-regulation measures. Specifically, high levels of 

self-control, attention regulation, emotion regulation, and behavior regulation are 

generally indicative of desired children’s outcomes (Eisenberg et al., 2010; McClelland et 

al., 2007; Olson et al., 2005; Ramani et al., 2010; Sektnan et al., 2010). In context of the 

ECE environment, higher levels of children’s abilities on these measures are generally 

associated with receiving high quality settings and caregiving (Burchinal et al., 2000; 

2008; Clarke-Stewart et al., 2002; Helburn & Howes, 1996; Howes, 1990; Howes & 

Olenick, 1986; NICHD ECCRN, 1998; 2002b; Wachs et al., 2004). However, in this 

study children’s compliance did not appear to operate the same way. High levels of 

compliance were not only associated with better caregiving, but also with more negative 

caregiving (e.g., more intrusiveness). Thus, higher levels of compliance in a setting may 

not actually mean that children are better regulated or that the care they received is of 

better quality. Further research on compliance in the ECE setting should be conducted in 

order to gain a better understanding of how compliance is related to other self-regulation 

measures, process quality, and children’s developmental trajectories.  

IMPLICATIONS FOR PROCESS QUALITY THEORY 

In the ECE field, process quality is often divided into positive and negative 

caregiving behaviors and interactions (Howes et al., 1992; Vandell &Wolfe, 2000). 

However, the small number of significant associations between these positive and 

negative process quality measures and self-regulation highlight the fact that it may not be 

sufficient to only examine caregivers’ positive and negative interactions in the classroom. 

It is evident that other processes were occurring in the classrooms and that they were not 

captured by the positive and negative measures in this study. With children’s self-
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regulation being an important measure of school readiness, it is essential to understand 

the effect of these classroom processes.  

In the parenting literature, Baumrind’s (1967) theory on parenting styles has been 

incorporated into many theoretical and conceptual frameworks addressing self-regulation. 

This theory may also apply to caregiving practices within ECE settings. However, this 

theoretical framework is glaringly absent from the discussion of child care process 

quality. Baumrind identified three parenting styles: authoritarian, authoritative, and 

permissive. Parents who are authoritarian expect their children to follow strict rules and 

not adhering to these rules tends to lead to punishment. These parents do not explain the 

reasons behind the rules to their children. Baumrind identified these parents are having 

high demands and low sensitivity. Parents who are authoritative also have established 

rules and limits, but they are much more responsive and sensitive towards their children 

if rules are broken. They explain reasons for the rules and the consequences. These 

parents are identified as having high demands, but also high sensitivity. Parents who are 

permissive have very few rules and make few demands. These parents rarely discipline 

their children, tend to be inconsistent, and tend to be identified as nurturing and 

communicative. Authoritarian and permissive parenting styles have been identified as 

undermining children’s internalizing of behaviors because these practices shield children 

from taking responsibility for their own actions (Baumrind, 1973). These different 

parenting styles have also been linked to self-regulation. Authoritarian and permissive 

parenting have been linked to poorer self-regulation while authoritative parenting has 

been linked with better self-regulation (Grolnick & Farkas, 2002). This theoretical 

approach has implications for the measurement of process quality.  
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IMPLICATIONS FOR METHODOLOGY 

Baumrind’s theory of parenting styles may provide insight into the measurement 

of process quality. It seems that the process measures in this study are similar to two of 

Baumrind’s parenting styles described above. The negative caregiving measure seems to 

align with the authoritarian caregiving style – it examined how intrusive, negative, and 

restrictive caregivers were. The positive caregiving measure seems to align with the 

passive caregiving style – it examined how sensitive, involved, and positive caregivers 

were towards the child. The authoritative caregiving style was not captured in the 

measures in this study. In fact, none of the commonly used process quality measures 

(e.g., ECERS, CLASS) examine the extent to which caregivers have expectations, set and 

explain limits and boundaries, and discuss and enforce consequences. Further, the 

intervention literature suggests that caregivers’ abilities to deal with children’s behaviors, 

support children’s conflict resolutions skills, and teach about specific regulation 

strategies are important for improving children’s self-regulation (Bierman et al., 2008; 

Izard et al., 2004; 2008; Raver et al., 2011). These types of caregiver skills are also not 

taken into consideration in the process quality measures. Thus, this study suggests that 

current theory on and especially measures of child care process quality do not capture the 

interactions in the classrooms that probably matter the most for self-regulation.  This is a 

major concern: Self-regulation is an important indicator of school readiness and it is vital 

to understand what ECE features hinder or support its development.  

Limitations and Future Studies 

The limitations in this study provide avenues for future research to help fully 

understand how these structural and process quality features relate to children’s self-

regulation. Methodological limitations are discussed first, followed by theoretical 

limitations. 
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The first methodological limitation, which has already been discussed above, was 

that the caregiver characteristics were those of the primary caregiver, whereas the 

observed caregiver interactions and behaviors were an aggregated measure of all the 

caregivers in the classroom. Although this data decision was based on sound 

methodological data, it might have contributed to the fact that caregiver characteristics 

predicted less well in centers than in home –based settings. Centers were more likely to 

have multiple caregivers observed in one classroom compared to home-based care. 

Therefore, in home-based settings, the primary caregiver characteristics were more often 

predicting directly to this primary caregiver’s own observed caregiving instead of an 

average measure of all the caregivers as in the center settings. Further, these aggregations 

might also have created more uniformity across centers.  

Second, although SEM is often referred to as causal modeling, the processes 

tested here are by no means causal. Furthermore, the measures are largely from one 

single time point – when children were 3 years old.  As a result, no causal claims can be 

made. Self-regulation at 24 months was included to control for both observed and 

unobserved time-invariant characteristics of children and families. It protected against the 

possibility that children with poor regulation skills may have been put into different type 

of care or treated differently by caregivers. However, it is possible and even likely that 

the results reflect an interactive and transactional process between settings and children. 

Children who have poorer regulation skills may elicit more negative behaviors from 

caregivers, and more negative caregiving may also lead to more dysregulation.  

In order to understand this transactional model, two different approaches could be 

used in future studies. First, the process quality measures used in this study focused 

specifically on the interactions with and behaviors towards the target child and groups 

containing the target child, and not all of the children in the classroom. Therefore it was 
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difficult to disentangle caregivers’ behaviors and interactions from that specific child’s 

self-regulation abilities. Having a measure of how the caregiver interacted with all the 

children in the classroom, in addition to the target child specific measure, would allow for 

a better understanding of the caregivers’ general behaviors and how these behaviors were 

related to children’s regulation skills. Second, examining this process longitudinally 

would be an important step toward exploring these relationships across time. However, 

this may be challenging as children do not consistently have the same caregivers across 

time and tend to change their child care arrangements frequently (Hynes & Habasevich-

Brooks, 2008). As self-regulation during the preschool years is a commonly used 

indicator of school readiness, it would be interesting to examine whether features of ECE 

predict later self-regulation, especially during the early schooling years. 

A clear theoretical limitation of this study is that there were no measures of 

caregivers’ abilities to manage behaviors, resolve children’s conflict, and scaffold 

children’s self-regulation acquisition. There were also no measures consistent with the 

authoritative caregiving style (e.g., limit setting and enforcing, consistency in caregiving 

practices). The variable examining whether caregivers taught their children a social rule 

did not capture either of these concepts, as it was broad, did not include a quality measure 

of these interactions, and was largely unrelated to self-regulation abilities. The positive 

and negative process quality measures also did not capture these dimensions. A possible 

reason why the positive caregiving process measures were not associated with self-

regulation strategies is because caregivers might have been sensitive and involved, but 

might not have set or enforced limits, taught children about feelings, conflict resolution, 

or consequences of behaviors. Similarly, caregivers who were rated more negative might 

also be setting limits, enforcing them, and teaching children about feelings. Therefore, the 

results from this study suggested that future theory, conceptual models, and studies 
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should incorporate and examine a broader set of caregiving practices in order to better 

understand the relations of ECE quality and children’s self-regulation.  

As there were very few significant relationships between the structural features 

and children’s self-regulation, future studies may be more successful in using different 

methodological approaches. For example, latent class analysis could be used to identify 

different profiles of settings, which could then be examined in relation to children’s self-

regulation. One way of classifying settings would be to match features of quality against 

NAEYC recommendations (e.g., Does the setting meet standards for ratios? Does it meet 

standards for caregiver education?). Then researchers could examine how settings that 

meet recommendations are related to children’s self-regulation compared to those that do 

not meet recommendations. A similar way to classify settings would be to use a risk 

index and to determine whether there was a certain threshold at which children’s self-

regulation is negatively influenced. A strength of these approaches would be the 

cumulative assessment of ECE features instead of examining each individual association.  

In sum, in order to further understand how ECE environments are related to 

children’s self-regulation abilities, future studies would benefit from using child- and 

group-specific process quality measures, being longitudinal, and including measures that 

capture caregivers abilities to create positive climates, set and enforce limits, manage 

behaviors, teach and model identification and verbalization of feelings, and conflict 

resolution and self-regulation skills. Future studies would also benefit from using 

different methodological approaches to examining associations between ECE features 

and children’s self-regulation. 

 

 



 137 

CONCLUSIONS 

Self-regulation emerges during early childhood and is an important predictor of 

children’s school readiness, academic achievement, and social competence. With a large 

proportion of three-year old children attending home-or center-based care, it is important 

to understand how these environments may influence children’s regulation abilities and 

what can be done to strengthen them. Although the results from this study only provide a 

slightly improved understanding of how structural and process quality are associated with 

three-year old children’s self-regulation abilities in two different types of care, they do 

raise questions about compliance as a measure of self-regulation, as well as the 

commonly used process quality measures in relation to children’s self-regulation.   

This study provided three important contributions to the literature. First, although 

there were no consistent patterns across the two types of care, there were more significant 

relationships between structural features of quality and process quality features as well as 

children’s self-regulation in home-based care compared to center care. These findings 

showed that the home-based caregiver characteristics were more closely tied to the 

processes in the classroom than those characteristics of caregivers in center care. These 

findings are important for policy makers as well as families because they highlight the 

importance of the home-based caregivers’ characteristics in providing high quality care. 

Second, both positive and negative caregiving were associated with children’s 

compliance, which suggested that compliance may have been influenced differently by 

process quality compared to other self-regulation measures, such as self-control, and 

emotion, behavior, and attention regulation. Given that the presence of compliant 

children may be a sign of overly directive and restrictive parenting, compliance should 

not necessarily be used as a sign of good quality caregiving. Researchers, policy makers, 

and parents should keep this in mind when drawing conclusions and making decisions 
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about care settings. Third, there were very few significant relationships between process 

quality measures and children’s self-regulation measures, which suggested that 

commonly used process quality measures may not be capturing the processes that are 

most important for the development of self-regulation. As mentioned above, with self-

regulation being a very important indicator of school readiness, it is essential for 

researchers and policymakers to understand what ECE features hinder or support its 

development.  
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APPENDIX A 

Bivariate Correlations for Center Care and Home-Based  
Tables A-O. Center Care Bivariate Correlations  
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Tables A-O. Home-Based Care Bivariate Correlations 

 

 



 148 

 

 



 149 

 



 150 

 

 

 

 

 



 151 

 

 

 

 

 



 152 

 

 



 153 

 

 

 

 

 

 

 

 



 154 

 

 

 



 155 

 

 

 

 

 

 

 

 



 156 

APPENDIX B 

This appendix contains information about the correlations between the caregivers’ 

ratings of the Child Behavior Check List (CBCL) and Adaptive Social Behavior 

Inventory (ASBI).  
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APPENDIX C 

  
 This appendix contains information about the Adaptive Social Behavior Inventory 

(ASBI) used for this study.  

Adaptive Social Behavior Inventory 

First the items that made up the original ASBI subscales are displayed along with 

the alpha level for the subscale. Next, the items and alpha level for the ‘new’ comply 

scale are presented.  

There are ten items in the original ASBI comply subscale and the alpha for the 

mother-rated scale is 0.82 whereas the alpha for the caregiver-rated scale is 0.87. Here 

are the items: 

The focus child – 

- is helpful to other children 
- is obedient/compliant 
- follows rules 
- waits his turn 
- cooperates 
- says nice things to others 
- follows family rules 
- is calm and easy going 
- shares toys 
- accepts changes 

The following two items measuring prosocial engagement were removed in order to 

have a purer measure of compliance and cooperation. 

- is helpful to other children 

- says nice things to others 

The new alpha is 0.71 for the mother-rated items and 0.79 for the caregiver-rated items. 
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APPENDIX D 

  This appendix contains information about the creating of the Child Behavior 

Check List (CBCL) subscales in this study.  

Child Behavior Check List 

First the results from the confirmatory factor analysis on all three subscales are 

presented. Then, the items that make up each of the CBCL dysregulation subscales are 

displayed along with their factor loadings and the alpha level for each subscale. The 

mean of the items was calculated to create the subscales. Data for the mother-rated and 

caregiver-rated subscales are presented separately. 

Confirmatory factor analysis. 

Confirmatory Factor Analysis (CFA) was used to examine whether items that 

theoretically belonged together also belonged together analytically. From the 99-item 

scale, 18 items were chosen because of their potential to measure children’s 

dysregulation. Theoretically, these items seemed to fall into three categories – inability to 

regulate attention, emotion, and behavior. CFA for both the mother-rated and caregiver-

rated items supported these three categories. One CFA was run with both the mother-and 

caregiver items. Thus, six factors were tested (attention, emotion, and behavior 

dysregulation for both mother and caregiver-rated items). The Chi-square value was 

1261.90 (df = 579; p < .001), the RMSEA was 0.05, the CFI was 0.92, and the SRMR 

was 0.05. Although the Chi-square is significant, it is likely so because of the large 

sample size. The other three fit indices indicate that the hypothesized model is an 

adequate fit for the data. 
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APPENDIX E 

The decision-rules for how caregivers were chosen to be included in the analyses 

can be found in this appendix. 

1)  If only one caregiver’s data was available this caregiver’s data was used.  

2) If data for more than one caregiver was available, the primary caregiver was 

chosen based on ID. 

3) If data for more than one caregiver was available and both were designated as 

‘child care providers’ or ‘primary care provider,’ then the following decisions 

were made: 

a. If multiple caregivers had the same designation, the caregiver who was 

specifically assigned to the focus child was chosen. 

b. If multiple caregivers had the same designation and neither was 

specifically assigned to the focus child, then the caregiver with the 

highest level of education was chosen.  

c. If caregivers had the same designation and the same level of education, 

then the caregiver with the highest level of formal training in ECE was 

chosen.  

d. If caregivers had identical data on all these variables, the caregiver 

with the most years of experience was chosen.  
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APPENDIX F 

This appendix contains information about which variables were transformed by 

square root or log e transformation due to non-normal distribution. It also contains 

information about which variables had to be divided by 10 or 100 because variances were 

too large. These variables are listed first for center care and then for home-based care.  

Center Care 
The following variables were transformed by square root: 

- None 
 

The following variables were transformed by log e: 
- Center Turnover 

 
The following variables were divided by 10: 

- Hours of care per week  
- Age in months the child began 30+ hours of care 
- Mother’s age  
- Total income-to-needs ratio 
- Maternal depression  
- Maternal sensitivity composite 
- ORCE Observed Child Group Size 
- Caregiver years of experience  
- Caregiver Age  
- Caregiver Beliefs 
- Caregiver total concern scale 
- Caregiver total reward scale 
- Caregiver depression 
- ORCE Child complies with adult in classroom 

 
The following variables were divided by 100: 

- Reynell mean of vocabulary and expressive sub-scales 
- Center size 
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Home-based Care 
The following variables were transformed by square root: 

- Total income-to-needs ratio 
- ORCE Observed Child Group Size 
- Caregiver depression 
- ORCE Child complies with adult in classroom 

 
The following variables were transformed by log e: 

- ORCE QUAL-Intrusiveness – Aggregated 
 

The following variables were divided by 10: 
- Age in months the child began 30+ hours of care 
- Mother’s age  
- Maternal education 
- Maternal depression  
- Maternal sensitivity composite 
- ORCE Observed Ratio 
- Caregiver Education  
- Caregiver years of experience  
- Caregiver professionalism composite 
- Caregiver total concern scale 
- Caregiver total reward scale 
- Lab clean-up, compliance with mother 
- lab clean-up, total non-compliance with mother 

 
The following variables were divided by 100: 

- Hours of care per week  
- Reynell mean of vocabulary and expressive sub-scales 
- Caregiver Age  
- Caregiver Beliefs 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



 164 

APPENDIX G 

This appendix contains information about the aggressions that were conducted to 

examine the validity of aggregating the caregiver data.  

Correlations: 

For the ORCE qualitative rating, there is a specific rating for each caregiver in the 

classroom. These ratings are on a 4-point scale ranging from 1 (not at all characteristic) to 

4 (highly characteristic). The number of caregivers ranged from 1-6 in the classrooms. 

Correlations between these caregivers were run and generally these variables were 

correlated. The correlations for the ORCE Qualitative variables can be found in Tables 

1a-f. The only ORCE qualitative variable where caregiver correlations were not adequate 

for aggregation is for the variable ‘Flat Affect’. The plan for this variable will be next. 

For the ORCE qualitative ratings, there are two variables that are not well 

distributed and are positively skewed. These two variables are “Flat Affect” and 

“Negative Regard.” The distribution of these variables could not be normalized through 

transformations. Frequencies for these four variables can be found in Tables 2a-b. I 

decided to dichotomize these variables because it is relatively rare that caregivers were 

rated to exhibit either negative regard or flat affect. These dichotomized variables reflect 

whether the caregiver(s) exhibited any signs of negative regard or flat affect during the 

observation period. Scores of 1 (not at all characteristic) were recoded as 0 and any other 

score (2 -Minimally characteristic, 3- Moderately characteristic, 4- Highly characteristic) 

were recoded as 1. Essentially these dichotomized variables are now similar to the 

dichotomized classroom level ORCE behavior frequency ratings. Furthermore, I decided 

to combine these two dichotomized variables into one composite measuring caregivers’ 

negative interactions in the classroom. As a result, the correlations between caregivers are 

no longer as important because this composite is essentially a classroom level measure of 

whether or not the caregivers’ interactions were characterized by either negative regard or 

flat affect. Frequencies for the original, dichotomized, and composite variables (by type 

of care) can be found in Table 2a-c. 
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Regressions:  

Separate regressions were run in which the primary caregiver’s characteristics 

(e.g., education, beliefs) were used to predict to their own ORCE data as well as to the 

aggregate (i.e., classroom level) ORCE data. Generally, the patterns of coefficients were 

similar for both the primary caregiver data and the aggregated data. The regression 

coefficients and standard errors for the center and home-based care variables can be 

found in Tables 1a and 1b respectively. Additionally, the regression coefficients and 

standard errors for the ORCE qualitative negative composite can be found in Tables 2a 

(center care) and 2b (home-based care).  

Summary of data decisions: 

Based on the correlations detailed in Appendix A and regressions shown here, the 

following three decisions about the data were made: 

1) The aggregated (i.e., classroom level) caregiver ratings of children’s self-regulation 

was to be used for all remaining analyses.  

2) For the following ORCE Qualitative ratings the aggregated caregiver ratings were 

used for all analyses: Sensitivity to Non-distress, Intrusiveness, and Detachment.  

3) Due to their skewness, the following ORCE Qualitative variables were dichotomized 

and then used in a composite variable: Flat Affect and Negative Regard. The 

aggregated composite variable was to be used in all future analyses.  
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APPENDIX H 

 
This appendix contains information about the correlations added into the SEM 

models for both positive and negative caregiving in center and home-based care. It also 

includes information about which direct paths were set to 0 in the home-based models. 

 

Center Care Models Correlations 

 In both the positive and negative caregiving model correlations were included 

among the control variables, environmental characteristics, and caregiver characteristics. 

A list of the correlated variables is below.  

Control variables. 
Caregiver age was correlated with: All sites, previous mother-rated self-

regulation, previous caregiver-rated self-regulation, child language ability, child birth 
order, age at which child started 30+ hours of care, number of hours in care, mother’s 
depression, mother’s age.    

        
     Caregiver race was correlated with: All sites, child race, previous mother-rated 
self-regulation, child’s language ability, mother’s sensitivity, mother’s education, 
mother’s income to needs, mother’s age, mother’s marital status, mother’s marital status. 
 

Child gender was correlated with: All sites, child’s language ability, mother’s 
depression. 

 
Child race was correlated with: All sites, caregiver race, child’s language ability, 

previous mother-rated self-regulation, previous caregiver-rated self-regulation, mother’s 
sensitivity, mother’s income to needs, mother’s depression, mother’s age, mother’s 
marital status.. 
 

Previous mother-rated self-regulation was correlated with: All sites, caregiver 
age, caregiver race, child race, previous caregiver-rated self-regulation, language ability, 
child birth order, age at which child started 30+ hours of care, number of hours in care, 
mother’s sensitivity, mother’s education, mother’s income to needs, mother’s depression, 
mother’s age, mother’s marital status. 
 

Previous caregiver-rated self-regulation was correlated with: All sites, caregiver 
age, caregiver race, child race, previous mother-rated self-regulation, child’s language 
ability, age at which child started 30+ hours of care, number of hours in care, mother’s 
sensitivity, mother’s education, mother’s depression, mother’s age, mother’s marital 
status. 
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Child’s language ability was correlated with: All sites, caregiver age, caregiver 

race, child gender, child race, previous mother-rated self-regulation, child birth order, age 
at which child started 30+ hours of care, number of hours in care, mother’s sensitivity, 
mother’s education, mother’s income to needs, mother’s depression, mother’s age, 
mother’s marital status. 
 

Child birth order was correlated with: All sites, caregiver age, previous mother-
rated self-regulation, child’s language ability, age at which child started 30+ hours of 
care, number of hours in care, mother’s education, mother’s income to needs, mother’s 
age. 
 

Age at which child started 30+ hrs of care was correlated with: All sites, 
caregiver age, previous mother-rated self-regulation, previous caregiver-rated self-
regulation, child’s language ability, child birth order,  number of hours in care.  
 

Number of hours in care each week was correlated with: All sites, caregiver age, 
child race, previous mother-rated self-regulation, previous caregiver-rated self-regulation, 
child’s language ability, child birth order, age at which child started 30+ hrs of care, 
mother’s sensitivity, mother’s education, mother’s age, mother’s marital status. 

 
Mother’s sensitivity was correlated with: All sites, caregiver race, child race, 

numbers of hours in care, previous mother-rated self-regulation, previous caregiver-rated 
self-regulation, child’s language ability, mother’s education, mother’s income to needs, 
mother’s depression, mother’s age, mother’s marital status. 
 

Mother’s education was correlated with:  All sites, caregiver race, child race, 
previous mother-rated self-regulation, previous caregiver-rated self-regulation, child’s 
language ability, child birth order, number of hours in care, mother’s sensitivity, mother’s 
income to needs, mother’s depression, mother’s age, mother’s marital status. 
 

Mother’s income to needs was correlated with: All sites, caregiver race, child 
race, previous mother-rated self-regulation, child language ability, child birth order, 
mother’s sensitivity, mother's education, mother’s depression, mother’s age, mother’s 
marital status. 
 

Mother’s depression was correlated with: All sites, caregiver age, child gender, 
child race, previous mother-rated self-regulation, previous caregiver-rated self-regulation, 
child’s language ability, mother’s sensitivity, mother’s education, mother’s income to 
needs, mother’s age, mother’s marital status. 
 

Mother’s age was correlated with: All sites, caregiver age, caregiver race, child 
race, previous mother-rated self-regulation, previous caregiver-rated self-regulation, 
child’s language ability, child birth order, number of hours in care, mother’s sensitivity, 



 183 

mother’s education, mother’s income to needs, mother’s depression, mother’s marital 
status. 
 

Mother’s marital status was correlated with: All sites, caregiver race, child race, 
previous mother-rated self-regulation, previous caregiver-rated self-regulation, child’s 
language ability, number of hours in care, mother’s sensitivity, mother’s education, 
mother’s income to needs, mother’s depression, mother’s age. 
 
Environmental characteristics and caregiver characteristics. 
 

Center auspice was correlated with: Center size, ratio, caregiver education, years 

of experience, recent training, rewards. 

Center size was correlated with: Center auspice, ratio, group size, age mix. 

Ratio was correlated with: Center auspice, center size, group size, caregiver 

education, caregiver ECE education, caregiver beliefs. 

 Group size was correlated with: Center size, ration, age mix, recent training. 

 Age mix was correlated with: center size, group size.  

Caregiver turnover was correlated with: Recent training, concerns. 

Chaos was correlated with: Recent training, caregiver beliefs, concerns. 

Caregiver education was correlated with: Center auspice, ratios, ECE education, 

caregiver beliefs. 

Caregiver ECE education was correlated with: Ratio, recent training, 

professionalism, beliefs.   

Recent training was correlated with: Center auspice, turnover, group size, chaos, 

caregiver ECE education, professionalism.  

Professionalism was correlated with: Caregiver ECE education, years of 

experience,  recent training. 

Caregiver beliefs was correlated with: Ratio, chaos, caregiver education, 

caregiver ECE education, rewards, caregiver depression. 

Years of experience was correlated with: Center auspice, professionalism. 

Rewards was correlated with: Center auspice, caregiver beliefs, caregiver 

depression. 

Concerns was correlated with: Turnover, chaos, caregiver depression. 



 184 

Caregiver depression was correlated with: Caregiver beliefs, concerns, rewards. 

 

Family-Based Care Models - Correlations 

 In both the positive and negative caregiving model correlations were included 

among the control variables, environmental characteristics, and caregiver characteristics. 

A list of the correlated variables is below.  

Control variables. 
Caregiver age was correlated with: All sites.   
        

     Caregiver race was correlated with: All sites. 
 

Child gender was correlated with: All sites, child’s language ability. 
 
Child race was correlated with: All sites, child’s language ability, previous 

mother-rated self-regulation, mother’s sensitivity, mother’s income to needs, mother’s 
age, mother’s marital status. 
 

Previous mother-rated self-regulation was correlated with: All sites, child race, 
language ability, mother’s sensitivity, mother’s education, mother’s income to needs, 
mother’s depression, mother’s age, mother’s marital status. 
 

Previous caregiver-rated self-regulation was correlated with: All sites, number of 
hours in care, mother’s education, mother’s income to needs, mother’s depression,  
mother’s marital status. 
 

Child’s language ability was correlated with: All sites, child race, child gender, 
previous mother-rated self-regulation, age at which child started 30+ hours of care, 
mother’s sensitivity, mother’s education, mother’s income to needs, mother’s depression, 
mother’s age, mother’s marital status. 
 

Child birth order was correlated with: All sites, mother’s income to needs, 
mother’s age. 
 

Age at which child started 30+ hrs of care was correlated with: All sites, child’s 
language ability, child birth order, number of hours in care, mother’s income to needs.  
 

Number of hours in care each week was correlated with: All sites, previous 
caregiver-rated self-regulation, mother’s sensitivity, mother’s education, mother’s marital 
status. 
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Mother’s sensitivity was correlated with: All sites, child race, numbers of hours in 
care, previous mother-rated self-regulation, child’s language ability, mother’s education, 
mother’s income to needs, mother’s depression, mother’s age, mother’s marital status. 
 

Mother’s education was correlated with:  All sites, previous mother-rated self-
regulation, previous caregiver-rated self-regulation, child’s language ability, number of 
hours in care, mother’s sensitivity, mother’s income to needs, mother’s depression, 
mother’s age, mother’s marital status. 
 

Mother’s income to needs was correlated with: All sites, child race, previous 
mother-rated self-regulation, previous caregiver-rated self-regulation, child language 
ability, child birth order, age at which child started 30+ hours of care, mother’s 
sensitivity, mother's education, mother’s depression, mother’s age, mother’s marital 
status. 
 

Mother’s depression was correlated with: All sites, previous mother-rated self-
regulation, previous caregiver-rated self-regulation, child’s language ability, mother’s 
sensitivity, mother’s education, mother’s income to needs, mother’s age, mother’s marital 
status. 
 

Mother’s age was correlated with: All sites, child race, previous mother-rated 
self-regulation, child’s language ability, child birth order, mother’s sensitivity, mother’s 
education, mother’s income to needs, mother’s depression, mother’s marital status. 
 

Mother’s marital status was correlated with: All sites, child race, previous 
mother-rated self-regulation, previous caregiver-rated self-regulation, child’s language 
ability, number of hours in care, mother’s sensitivity, mother’s education, mother’s 
income to needs, mother’s depression, mother’s age. 
 
Environmental characteristics and caregiver characteristics. 
 

Licensing was correlated with: Ratio, group size, age mix, years of experience, 

recent training, concerns. 

Ratio was correlated with: Licensing, group size, age mix, years of experience, 

recent training. 

 Group size was correlated with: Licensing, ratio, age mix, caregiver ECE 

education, years of experience, professionalism, recent training, rewards. 

 Age mix was correlated with: licensing, ratio, group size, caregiver ECE 

education, years of experience, professionalism, recent training.  

Chaos was correlated with: Caregiver beliefs. 
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Caregiver education was correlated with: Ratio, ECE education, caregiver beliefs, 

concern. 

Caregiver ECE education was correlated with: Ratio, group size, age mix, 

caregiver education, years of experience, recent training, professionalism, beliefs, 

rewards, concerns.   

Recent training was correlated with: licensing, ratio, group size, age mix, 

caregiver ECE education, professionalism, years of experience, concerns.  

Professionalism was correlated with: Licensing, group size, age mix, caregiver 

ECE education, years of experience, recent training. 

Caregiver beliefs was correlated with: Chaos, caregiver education, caregiver ECE 

education, concerns. 

Years of experience was correlated with: Licensing, ratio, group size, age mix, 

caregiver ECE education, professionalism, recent training. 

Rewards was correlated with: Group size, caregiver ECE education, caregiver 

depression. 

Concerns was correlated with: Licensing, caregiver education, caregiver ECE 

education, recent training, caregiver beliefs, caregiver depression. 

Caregiver depression was correlated with: Concerns, rewards.  
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Family-Based Care Models – Paths Set to Zero 

 In both the positive and negative caregiving models several paths between the 

structural variables and the self-regulation measures were set to zero if the standardized 

coefficient was equal or less than .015. This was done to improve model fit. A list of the 

these paths is below for positive and negative caregiving.  

Positive Caregiving.  
Self-control 

Age mix -  (B = -.007)  
Compliance with mother 

Depression - (B = -.008) 
  Mother-rated self-regulation 

Ratio -  (B = -.010) 
Caregiver-rated self-regulation 

Age mix -  (B = .000) 
Concerns -   (B = .000) 

Defiance in the setting 
License -  (B = -.010) 
Recent training (B=-.011) 

Compliance in the setting 
Ratio  -  (B-.009) 

 
Negative Caregiving. 

Self-control 
Group size –     (B =.005)  
Chaos –   (B =-.013)  
Education  (B =.007)  

  Mother-rated self-regulation 
Chaos - (B =.006) 
Beliefs -  (B =.000 ) 

Caregiver-rated self-regulation 
Chaos -  (B = .005) 
Professionalism (B = .002) 
Depression  (B = .007) 

Compliance in the setting 
Years exp  -  (B-.014) 
Rewards -  (B-.009) 
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