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The National Institute of Child Health and Human Development (NICHD) is funding and 

supporting a longitudinal study of Early Child Care. Beginning in 1991, data was collected from 

ten sites across the United States and included 1,364 families with a newborn child. This study 

used the NICHD Early Child Care data set to investigate characteristics of teachers that provide 

childcare in a daycare-like setting or childcare centers. Specifically, the relationship between 

early childhood teacher endorsement of developmentally appropriate belief systems and teacher 

education in early childhood were examined to determine their potential influence on the 

teachers’ developmentally appropriate classroom practices, global rating of classroom quality, 

and child cognitive abilities. These relationships were examined at two time periods- at child age 

36 months and child age 54 months. The results indicated that many of these relationships were 

significant. Interestingly, many of the significant findings were present only at child age 54 

months. 
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CHAPTER 1 

INTRODUCTION 

According to the United States Census Bureau (2003), in the spring of 1999, 58.2% of 

children were receiving primary childcare from someone other than a parent. The issue of how 

childcare affects children is very important in our society.  It is an issue that impacts a large 

portion of individuals across varying socio-economic levels.  

The National Institute of Child Health and Human Development (NICHD) began its 

multi-phase longitudinal study of early child care in 1991.  After a national meeting and an 

extensive literature review was completed by leading researchers in the area of early childcare, 

the lack of consistency and long-term data were noted. In response, the director of the NICHD 

developed the study of early child care. The goal of this study was to evaluate different types of 

childcare arrangements to determine their effects upon child development. Until this time, there 

had been no comprehensive study of the long-term effects of early childcare. As a result, a 

research network was created among researchers interested in working with the NICHD on the 

early child care project and included ten-sites across the country. Each site was supported by a 

grant to complete the research, with 75% of the money to be used on the national early child care 

project and 25% to be used on research specific to that site to add further dimensions to the 

national study of early child care (NICHD, 1994).  

A steering committee was created that included: a chairperson, a principal investigator 

from each site, NICHD early child care study staff, a methodologist, and data coordination center 

staff. The committee worked together to create specific procedures for this study. The study is 

continually monitored by NICHD staff as well as an independent group of behavioral scientists 

to insure proper procedures are used. The data is collected via scantron coding and managed by 
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two different centers. One is a subdivision within the NICHD is called the data coordination 

center, which primarily focuses on quality control. The other center is at Vanderbilt University, 

where the methodologist is employed and data analysis is completed. In order to incorporate 

contemporary research and theory in child development, the NICHD study of early child care 

took a holistic approach to understanding the effects of early childcare. This included looking at 

childcare within the context of the individual child, the family, and the childcare environment 

(NICHD, 1994).   

Initially designed to follow the children through age three, additional resources have 

allowed the project to continue to follow the children’s development through elementary school. 

The phases of the study are divided into three-year increments.  Thus far, Phase I and Phase II 

are complete and data is currently being collected for Phase III. Phase I followed the children 

from birth through 36 months of age, and Phase II followed the children from 37 months of age 

through first grade. During the study, the children were observed and assessed at home, at 

childcare, and in the research lab at regular intervals.  The larger study included a number of 

childcare structures ranging from in-home childcare by family members to childcare centers. 

Interviews with parents and child caregivers were included as well.  A variety of instruments 

common in the child development field were used to assess child growth and development 

(NICHD, 1994).   

This study has yielded numerous meaningful results regarding the effects of childcare on 

children and their families.  While previous analyses of the data from Phase I and Phase II have 

primarily focused on a variety of issues from attachment to peer interactions, the present study 

explored specific issues regarding children in childcare centers with one teacher providing care 

for a number of children in a daycare-like setting. Of particular interest was how early childhood 
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teacher belief systems involving the concept of developmentally appropriate practice affect their 

classroom practices, classroom quality, and child cognitive abilities. Of further interest was the 

effect that early childhood teacher characteristics, in particular early childhood education, have 

on classroom practices, classroom quality, and child cognitive abilities.  This focus was 

particularly meaningful due to the fact that there was limited available literature connecting these 

issues. Further, the large sample size and longitudinal data from the NICHD Study of Early 

Child Care facilitated current investigation of these issues. 

Cognitive Development 

 There are multiple theories that attempt to explain the process of children’s cognitive 

development. Piaget, Vygotsky, and the information processing theory are the major contributors 

to our current understanding of children’s cognitive development (Bredekamp & Copple, 1997). 

Piaget’s model of cognitive development is based on the theory that children go through four 

progressive stages of development that begin during infancy and end with mature adult thought.  

According to Piaget, these stages of development always follow the same order and no stage can 

be skipped, although the individual rate at which children proceed through the stages may vary 

due to genetic or environmental factors (Berk, 2003; Sund, 1976).  

 Piaget’s theory is sometimes referred to as a constructivist approach. According to his 

theory, children actively construct their own knowledge. Children come to an understanding 

because they actively seek out and interpret the knowledge through discovery or invention. In 

order to make sense of new information, it is assimilated with the current knowledge or current 

understanding of the world. Children experience cognitive growth when they must interpret 

information that is not readily congruent with their current understanding of the environment. 
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This process is called accommodation. When the child struggles and then succeeds in making 

sense of the new information, cognitive growth occurs (Lauritzen, 1992; Piaget, 1970).  

 Piaget defined four stages of cognitive development: the sensorimotor stage, 

preoperational stage, concrete operational stage, and the formal operational stage. The 

sensorimotor stage begins at birth and lasts until the child is approximately two years old. At the 

beginning of this stage, the child exhibits primarily reflex behaviors. As the child begins to 

explore the body, motor skills increase. With growing control over the body, the child begins 

small manipulations of the environment, exploring and repeating behaviors that produce 

interesting effects. After thoroughly using experimentation to problem solve, the child will begin 

to reach conclusions without direct experimentation. Further, the child will have object 

permanence, which is an understanding that objects continue to exist even when they are out of 

sight (Berk, 2003; Piaget, 1954). 

 The next stage of development is the preoperational stage. This stage begins at 

approximately age 2 and lasts until approximately age 7. A defining characteristic of this stage is 

mental representation. This includes pretend play, drawing, and an increase in language skills. 

Although thinking is egocentric, or self-focused, the child is able to begin sorting objects into 

categories and give simplified explanations for physical changes in the appearance of objects 

(Berk, 2003; Piaget & Inhelder, 1969; Sund, 1976). 

 The third stage of development is the concrete operational stage, which begins at 

approximately age 7 and ends at approximately age 11.  This stage is much more logical and 

organized than the previous two stages. Also, categorization and classification are increasingly 

complex.  Ordering of items along a dimension first physically and then mentally is 
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accomplished. Finally, spatial reasoning becomes more logical as the child begins to understand 

concepts such as distance and maps (Berk, 2003; Piaget & Inhelder, 1969; Sund, 1976). 

 The final stage of development, the formal operational stage, begins at approximately age 

11 and can last until approximately age 20. In this stage, thinking becomes more abstract and is 

no longer tied to the physical. Hypothetical and deductive reasoning are possible. Abstract 

thought allows for thinking that is not limited to real world possibilities (Berk, 2003; Piaget & 

Inhelder, 1969; Sund 1976). 

 While Piaget focused on the child’s own role in cognitive development, Vygotsky 

highlighted the importance of the social and cultural environment and language development on 

the child’s cognitive development. In Vygotsky’s view of cognitive development, children are 

born with the basic cognitive capacities of perception, attention, and memory. Over the first two 

years of the child’s life, these cognitive capacities will grow and develop as the child interacts 

with the environment. The developing language skills lead to a restructuring in cognition, as 

thoughts become increasingly paired with language. The ability to use language not only allows 

the child to communicate with others, but also allows the child to communicate with the self. In 

Vygotsky’s view, the child’s use of private speech or self-talk is of key importance because it 

facilitates the thought process. For guidance through mental activity, the child must first engage 

in audible verbal self-talk; however, as the child gets older, self-talk will become an internalized 

process.  The child’s growing ability to communicate with others allows for interaction with 

adults and peers. This interaction is the key to the socialization process, and also furthers 

cognitive development (Berk, 2003; Vygotsky, 1997). 

 According to Vygotsky’s theory, interaction with others plays an important role in child 

cognitive development. When children are exposed to activities that are interesting and 
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challenging, with the support of adults or knowledgeable others to help guide them successfully 

though the activity, growth occurs. Children also benefit from being able to talk to the adult 

about the activity in order to further understand it. This interaction not only teaches the child 

about the activity, but it also is a part of socialization, as the child is exposed to the adult’s view 

of the world and how things work. According to Vygotsky’s ideas, children have a range in 

which there are activities that they are able to perform successfully on their own. Children also 

have a range above this in which the child can successfully perform more advanced tasks with 

the help of an adult. Both of these ranges are constantly shifting, and as the child is exposed to 

the more challenging activities with the help of an adult, the range of activities that the child can 

perform successfully without assistance expands. This is called scaffolding. An inherent idea to 

this theory is that being exposed to challenging activities facilitates cognitive growth. However, 

it should be noted that impossible challenges do not facilitate growth (McDevitt & Ormrod, 

2002). 

 A third perspective on cognitive development is the information processing approach. 

This approach, which has many variations, tends to focus on how information is processed and 

sometimes uses the analogy between a computer and human cognitive development.  Like a 

computer, the mind takes in information or encodes it, manipulates or recodes it, and then 

interprets it or decodes it. Cognitive development takes place as the child’s mind learns to 

manipulate the information that has been taken in (Berk, 2003; Klahr & Macwhinney, 1998).  

 Information processing involves how the child takes in information and how the child 

interprets the information. Another key aspect of this process involves memory. It is thought that 

information is continually taken in from the environment and is held very briefly in the sensory 

register. If attention is focused on this information it proceeds to be processed in working 
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memory, otherwise it is discarded. While in working memory, the information is actively 

processed, but for only a short period of time, usually less than a minute. Then, if further 

attention is paid and the information is processed further through rehearsal or some other 

strategy, the information is put into long-term memory. As children develop cognitively, they are 

able to pay attention for increasingly longer periods of time and their attention becomes more 

focused. Further, children develop an ability to process information more quickly. In addition, 

some mental activities become automatized and therefore require very little mental effort 

(McDevitt & Ormrod, 2002).  

Teacher Thought Process 

According to Ajzen (1996), attitudes have a direct impact on behavior. The impact is 

even greater when there is a deliberation process that precedes both attitudes and behavior. It is a 

process by which attitudes about the behavior, norms of society, and perception of behavioral 

control directly influence intentions, and intentions directly influence behavior. This process is 

less clear when there is not a deliberation process; however, the theory of planned behavior 

suggests that behavior is based on the beliefs available at the time.  

According to an organizational model of the literature by Clark and Peterson (1986), 

there is an interactive relationship between teacher thought and action. This model is constructed 

of the two main domains of teachers’ thought processes and teachers’ observable actions, which 

are influenced by constraints and opportunities. Clark and Peterson maintain that this is a circular 

model in which both teacher and children’s beliefs and behaviors influence each other.  It is 

possible that teacher behavior affects student behavior, which also affects teacher behavior, 

which in return affects student achievement.  It is also possible that student achievement affects 

teacher behavior, which affects student behavior, which affects student achievement.  With this 
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dynamic, interactional model, almost any chain of influence is possible, which likely accurately 

reflects these relationships and the complexity of development. 

Fang (1996) has organized teacher thought process into three different stages.  The first 

stage is teacher planning.  This stage has been defined in several different ways throughout the 

literature; however, the primary focus is on the length time that the teacher uses to construct 

guidelines for future behavior.  The second stage is composed of a teacher’s interactive thoughts 

and decisions that take place while teaching.  The third stage is made up of teacher’s theories and 

beliefs.  It is the teacher’s guiding principles on how the classroom should work.  This area is 

influential on the other two stages as well.  

Child Rearing Attitudes 

Child rearing attitudes or parental styles are composed of a parent’s particular methods 

for interacting with their child. Although each parent-child relationship is unique, there are some 

distinct patterns that emerge. Previous research identified four parental styles: authoritative, 

authoritarian, permissive, and uninvolved. These styles differ in three key areas: acceptance and 

involvement, control, and autonomy (Baumrind, 1967, Baumrind, 1971, Berk, 2003, McDevitt & 

Ormrod, 2002). Taking note of the different parental styles allows for an exploration of 

similarities with successful early childhood teacher styles. 

The authoritative style of parenting is viewed as the most appropriate style for a majority 

of children because it increases child competency in many areas. It is also considered the most 

progressive or modern attitude toward child development. For example, an authoritative parent is 

accepting and involved with the child, which includes being warm, responsive, and sensitive to 

the child’s needs. This parenting style embraces reasonable expectations for appropriate behavior 

and uses communication to establish boundaries for control. The child’s input is of key 

 8



 

importance, thus the child is encouraged to express thoughts and feelings, and to explore the 

environment within several well defined boundaries. In case of disagreement between adult and 

child, whenever possible a democratic process is used to reach a cooperative solution. The 

authoritative style contains high levels of involvement and executes an even balance of control 

and autonomy. These qualities are similar to the qualities of a successful early childcare teacher. 

Research has shown that this parenting style increases children’s self-esteem, maturity, and 

achievement motivation (Berk, 2003; Luster & McAdoo 1996; McDevitt & Ormrod, 2002). 

Steinberg, Darling, Fletcher, Brown, and Dornbusch’s (1995) research offers specific 

insight into the effectiveness of the authoritative parenting style. Although their study was 

comprised of children at the adolescent age level, the benefits of this style were still evident.  

The diverse sample included 20,000 high school students between the ages of 14 and 18.  Among 

other findings, the authors concluded that children whose parents had an authoritative style were 

more competent and adjusted than their peers. Steinberg et al. commented on the fact that 

previous research conducted in this area was comprised mostly of middle class, Caucasian, 

children from two parent homes, and therefore proceeded to analyze the data without controlling 

for socioeconomic status or racial background. They found that across these factors, children 

who were raised by parents with an authoritative style were still more likely to perform better in 

school and less likely to get into trouble; however, the authoritative style was more beneficial for 

some groups than for others. Specifically, the found that Caucasian and Hispanic children were 

more likely to benefit from the authoritative style than African American or Asian American 

children. 

Although it is unclear why these differences in racial background and parenting style 

exist, past research suggests that there are some clear differences in the child rearing practices of 
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African American families and Caucasian American families. African American families are 

more likely to emphasize achievement, religious values, and have higher levels of control over 

the child (Allen & Majidi-Ahi, 1998).   

The authoritarian style of parenting is another approach. This parenting style includes 

behaviors that are not fully accepting of or involved with the child. Instead of being described as 

warm, this parent appears cold and rejecting. The authoritarian style of parenting style includes 

high levels of control over the child, and at times clearly coercive methods are used, such as 

yelling at and belittling the child. The child is given little autonomy, and instead is forced to 

accept the parent’s decisions without question. Research has shown that this type of parenting 

style leads to dependency, anxiety, and hostility, especially when the child is experiencing 

significant amounts of frustration (Baumrind, 1967; Baumrind, 1971; Berk, 2003; McDevitt & 

Ormrod, 2002). 

The permissive style of parenting is a third approach. Although the parent is high in 

warmth and acceptance, there is little involvement or control put forth by the parent. This type of 

parenting style allows the child significant amounts of autonomy, which may force the child to 

make decisions that may not always be age appropriate. According to research investigating the 

permissive parenting style, this type of parenting style often leads to impulsivity, poor self-

control, and low achievement orientation (Baumrind, 1967, Baumrind, 1971, Berk, 2003; 

McDevitt & Ormrod, 2002). 

A fourth style of parenting is the uninvolved parent. Just as the name suggests, this type 

of parent is low in involvement, control, and acceptance. This parent is likely overwhelmed by 

the parenting task. Little more than the essentials of food, clothing, and shelter are provided for 

the child. In its extreme form, it is considered neglect, a form of child maltreatment. According 
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to the research, this type of parenting style can lead to low achievement orientation, low emotion 

regulation, and antisocial behavior (Berk, 2003; McDevitt & Ormrod, 2002). 

Developmentally Appropriate Practice 

Among current early childcare teacher beliefs, arguably the most influential force is the 

National Association for the Education of Young Children (NAEYC).  The NAEYC first 

published a set of guidelines for developmentally appropriate practice in 1986.  This was a 

collaborative effort among experts in early childhood development. A review of the literature in 

early child development showed that there were positive long-term effects of quality childcare on 

child development, especially when developmentally appropriate childcare practices were 

employed. However, only a fraction of children were receiving this type of care. As a result, the 

NAEYC put forth a set of guidelines. These guidelines were established to give a more formal 

set of standards to the field of early childcare. The NAEYC defines an early childhood program 

as any facility that serves children from birth through 8 years of age (Bredekamp & Copple, 

1997).  

The goals of the NAEYC are two-fold. The first goal is to establish high quality 

childcare. The NAEYC defines high quality as providing “a safe and nurturing environment that 

promotes the physical, social, emotional, aesthetic, intellectual, and language development of 

each child while being sensitive to the needs and preferences of families” (Bredekamp & Copple, 

1997, p.8). Teacher education in early child development is cited as a key factor influencing 

quality.  

The NAEYC’s second goal is to promote developmentally appropriate practices within 

the classroom setting. Developmentally appropriate practice is comprised of the teacher’s 

decisions about each child’s well being and education. These decisions are based on three types 
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of knowledge. The first type is knowledge of early child development and learning. This is a 

basic understanding of how children grow and develop in multiple domains. This knowledge 

gives the teacher a general idea of activities that the child may be interested in and may learn 

from. The second type is knowledge of a child’s individual strengths, interests, and needs. This 

particular knowledge allows the teacher to adapt an activity for individual children who are at 

different developmental levels. The third type is knowledge of the social and cultural 

environment where the child lives. This knowledge allows the teacher to provide meaningful 

activities, while at the same time being respectful of the community and families (Bredekamp & 

Copple, 1997).  

The cognitive development theories of Piaget, Vygotsky, and the information processing 

model are the foundations on which developmentally appropriate practice was built.  In a 

developmentally appropriate classroom, teachers who are well educated in child development 

provide an enriched environment that promotes exploration. Children therefore can learn through 

investigation. Exploration allows for challenges in the child’s existing schemas, and therefore 

produces cognitive growth (Berk, 2003; Sund, 1976). In this type of preschool classroom, it 

would be common to see a teacher who allows the children to choose activities from a number of 

different learning areas constructed by the teacher. These areas may include: paint, books, 

puzzles, pretend play materials and many other activities that would be age and individually 

appropriate for the children. By doing this, the teacher sets up an environment that is both 

enriching and appropriate for the various developmental levels, and children are free to explore 

interests within boundaries provided by adult guidance and input. It would also be typical to see 

an early childhood teacher working one-on-one or with a small group of children, rather than the 

entire class at one time because individualized instruction is more suited to their developmental 
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needs (Bredekamp & Copple, 1997). Further, the teacher would provide opportunities to 

individual children or small groups that build on existing knowledge by providing experiences 

that challenge the current understanding of the world. When the teacher is making an assessment 

of the child’s development, each child is assessed as an individual and is not compared to peers 

(Berk, 2003; Sund, 1976).  

There appear to be commonalities between developmentally appropriate practice and the 

authoritative parenting style. Both are significantly involved with the child, are nurturing and 

sensitive, while providing guidance and support as needed. Both provide an environment that 

allows the child to explore within set boundaries. Therefore, knowing the child’s strengths, needs 

and interests is of key importance. Further the child is respected as an individual, and the child’s 

input is a part of many decision-making processes. To summarize, both styles are highly 

involved with the child and allow for a balance of child autonomy and control.  

Research suggests that the developmentally appropriate classroom leads to increased 

cognitive activity. In the Slovak Republic, Gmitrova and Gmitrov (2003) evaluated two different 

types of classroom pretend play activities of 51 children ages three to six years. Twenty-six 

observations were made and activities were coded into two types: teacher directed pretend play 

and child-directed pretend play. Teacher-directed pretend play refers to activity directed by a 

teacher who stands at the front of the room encouraging the children to be involved in the 

situation that she sets up and directs, which is related to a more traditional or authoritarian 

approach. Child-directed pretend play refers to the children’s free play that takes place in small 

groups. The children make up their own situation or games as it interests them, which is related 

to a more developmentally appropriate, authoritative approach. Observations were also made to 

collect data on the children’s cognitive and affective behaviors during the pretend play activities. 
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Results indicated that there were significantly more cognitive behaviors during the child-directed 

play in small groups when compared to the teacher-directed pretend play activity, which gives 

evidence for the effectiveness of a developmentally appropriate classroom. 

Early Childhood Teacher Beliefs and Classroom Practice 

A review of the empirical literature on childhood teacher beliefs suggests that there is a 

link between early childhood teacher beliefs and classroom practices.  For example, Kagan and 

Smith (1988) analyzed teacher beliefs through a self-report questionnaire and outsider 

observations of classroom behaviors of kindergarten teachers. Of the 51 teachers in this study, 

99% were female, and their experience ranged from one to twenty years in the field of early 

childcare. The kindergarten teachers self reported beliefs regarding classroom style were highly 

consistent with outsider observations of their classroom behavior.  For example, teachers who 

endorsed mostly child-centered beliefs were more likely to work with small groups or 

individuals rather than the entire class and use fewer teacher-structured activities.  

A study of preschool, kindergarten, and first grade teachers by Stipek and Byler (1997) 

also found that preschool and kindergarten teachers' self-reported beliefs were consistent with 

outsider observations of classroom behaviors. The study was composed of 60 teachers, 31% 

Caucasian, 13% African American, 13% Latino, 2% Asian, and 1% other races. The mode level 

of education was a bachelor’s degree. Interestingly, the preschool and kindergarten teachers who 

held more child-centered beliefs also had a more positive social environment in their classrooms, 

with less emphasis on basic skills. In addition, the teachers who endorsed more child-centered 

beliefs tended to rate independence and positive self-concept as important goals for children in 

their classrooms, with basic skills ranked less important.   
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McCarty, Abbott-Shim, and Lambert (2001), studied 190 Head Start classrooms in the 

Southeastern United States. Results suggest a link between early childhood teacher’s beliefs and 

practices. Of the teachers in this study, 63% had attended technical school or some college, 22% 

had a college degree, and 13% had a high school education. Researchers used self-report 

questionnaires to assess teacher beliefs and frequency of developmentally appropriate and 

inappropriate activities in the classroom. Observations were conducted to assess classroom 

quality. Classroom quality was evaluated in the following areas: learning environment, 

classroom scheduling, curriculum, teacher-child interaction, and individualization. Classroom 

quality was divided into high, medium, and low categories. The researchers concluded that the 

teachers in the low quality group were more likely to endorse developmentally inappropriate 

beliefs and practices. These teachers also had less education in early child development. In 

contrast, teachers in high and average quality groups tended to have more early childhood 

education.  

Rusher, McGrevin, and Lamboitte (1992) sent out questionnaires investigating education 

practices with young children. Five hundred kindergarten teachers and 167 elementary principals 

across the state of Texas participated in this survey. All of the teachers were female, while 51% 

of the principals were male and 49% of the principals were female. Seventy-five percent of the 

teachers had a Bachelor’s degree, 9% had a Master of Arts degree, and 14% had a Master of 

Education degree. Among the significant findings, there was more agreement with child-centered 

and developmentally appropriate practice among teachers who majored in early childhood or 

elementary education. 

Research substantiates the notion of a consistent association between early childhood 

teacher’s beliefs and classroom practices. Further, education specific to early childhood 
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development is related to more child-centered beliefs and practice in the classroom, which is 

viewed as more developmentally appropriate.  

Quality in Early Child Care 

 There are multiple definitions used for the term “quality” when describing childcare in 

the current literature. Some of these definitions are used for a global analysis of the caregiving 

environment, while others are more specific and refer to such aspects as staff-child ratio or staff 

qualifications. It is common for the positive aspects of quality to co-occur.  For example, in 

childcare centers labeled as high in overall quality, many influential components, such as teacher 

education and training, adult-child ratios, and amount of space per child are present (Phillips & 

Howes, 1987). Howes, Phillips, and Whitebook (1992) examined preschool classroom 

compliance to federal standards and child abilities.  They found that as classrooms met more 

standards, they were more likely to be identified as good or very good in caregiving activities. 

For this reason it can be challenging to tease apart the most important or influential components 

in the overall quality of childcare. Nevertheless, the literature points to some key contenders of 

quality in early childcare centers.  

 While “quality” accounts for the child’s health and safety, “high quality” goes further by 

encouraging development in multiple domains.  Doherty-Derkowski (1995) highlights the 

components of “high quality” childcare. High quality childcare includes an emphasis on 

physical, social-emotional, language, and cognitive development. Further, there is a cooperative 

relationship between childcare staff and family. There are also specific early childhood teacher 

practices that have been shown to be associated with high quality childcare. Not surprisingly, 

these practices parallel the behaviors of the authoritative parenting style. Responsiveness of the 

teacher is one behavior associated with high quality. It is described as the teacher’s ability to 
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read the child’s verbal and non-verbal signals, as well as listen and interact on the child’s level.  

Positive adult-child interaction is also a key component of high quality childcare. A teacher who 

provides positive interaction is actively involved and interested in the child, while at the same 

time provides encouragement and support to the child (Doherty-Derkowski, 1995).  

 Verbal communication between teacher and child is associated with high quality 

childcare as well. Specifically, verbal communication is not a mere giving of verbal directions to 

the child; rather it is a discussion between teacher and child in which both are actively verbally 

engaged (Doherty-Derkowski, 1990). McCartney (1984) studied 166 children between the ages 

of 36-68 months old in daycare in Bermuda.  Of these children, 133 were classified as Black and 

36 were classified as White. Quality was assessed using a descriptive instrument as well as the 

Early Childhood Environmental Rating Scale (ECERS; Harms & Clifford, 1980). The ECERS is 

commonly used in assessing childcare quality. It is composed of seven subscales to assess 

different aspects of the environment: “space and furnishings, program care routines, language-

reasoning, activities, interaction, program structure, and parents and staff.” Other assessments 

used included a coding system to record and measure verbal exchanges with teachers and peers. 

Language development and cognitive achievement were assessed using the Peabody Picture 

Vocabulary Test (Dunn, 1979) and the Preschool Language Assessment Inventory (Blank, Rose, 

& Berlin, 1978). Results indicated that children have significant gains in language development 

when they engage in more verbal exchange situations with teachers. Children exposed to higher 

levels of teacher speech performed better than those exposed to high levels of peer speech. 

Further, overall quality of the childcare had significant effects on language development. 

 A final aspect of teacher behavior that has been associated with high quality childcare is 

developmentally appropriate practices. Developmentally appropriate practice is defined as the 

 17



 

teacher’s awareness of age appropriate activities and behaviors, as well as individual abilities and 

interests of each child. Further, opportunities are provided for the child to explore an enriched 

environment that encourages natural curiosity. While the teacher does not overtly direct the 

classroom activity, the teacher structures opportunities for the child to explore, while remaining 

actively involved with the children through questions, observations, and suggestions (Bredekamp 

& Copple, 1997; Doherty-Derkowski, 1995).  

 Frede and Barnett (1992) provide an illustrative example from the literature of how 

developmental appropriateness impacts classroom quality. They examined ten different public 

school preschool intervention programs from geographically diverse areas of South Carolina. 

Participants included 233 children enrolled in preschool with a mean age of 4.3 years. Forty-six 

percent of the children were female, and 70% African American. These children were compared 

to 167 children on a wait-list for enrollment whose mean age was 4.3 years, 53% were female, 

and 72% were African American. A pre-entrance screening tool was used to assess for cognitive 

ability, which included subtests of motor skills, conceptualization, and language skills.  The 

statewide entrance exam for kindergarten as well as first grade test scores were used as the 

posttest.  Preschool classroom quality was measured based on developmentally appropriate 

practice. Background information was collected on teachers and families as well. Results 

indicate that programs that most closely adhered to developmentally appropriate practice had 

higher quality classrooms, and contributed more to cognitive development at kindergarten and 

first grade. Further, school districts that provided more on-going training had a significantly 

higher overall quality rating. 
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Teacher Education and Quality 

 Multiple aspects of teacher behavior foster high quality in childcare. Research has shown 

that early childhood teacher education in child development leads to positive teacher behaviors 

characteristic of “high quality” classrooms (Doherty-Derkowski, 1995).  The National Day Care 

Study of 1979 (Ruopp, Tavers, Glantz, & Coelen, 1979) was a longitudinal study conducted in 

three phases beginning in 1974. The study included 1,600 three to four year old children in 57 

childcare centers across the country.  Approximately 65% of the sample was African American 

and 30% of the sample was Caucasian. Quality was assessed using observations of teacher 

management of the children, children’s behavior and social interaction, and classroom activities. 

Child abilities were assessed using tests to measure general knowledge and receptive vocabulary. 

Among the components identified as having major contributions to overall quality, having 

teachers with early childhood education and training was at the top of the list (Ruopp, Tavers, 

Glantz, & Coelen, 1979). 

Throughout the current literature, the importance of teacher training in childcare quality 

is also highlighted. Blau (2000) conducted a study on childcare involving 100 early childcare 

centers in 4 different states. Observations were used to assess quality using the ECERS. Teachers 

were also given a questionnaire to determine demographic variables. The results showed a 

significant effect of teacher education and training in the area of early child development on the 

overall quality of childcare.  

Cassidy, Buell, Pugh-Hoese, and Russell (1995) examined the effects of preschool 

teacher enrollment in early child development training courses at a local community college on 

the quality of the childcare environment employing a pre-post test design. Measurements 

included the ECERS and two self-report questionnaires filled out by the teacher to assess 
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developmentally appropriate beliefs and activities. There were 41 preschool teachers included; 

21 were African American and 20 were Caucasian. One of the teachers was male and 20 were 

female. Cassidy et al. concluded that in the classrooms with teachers who received the additional 

professional development in child development not only were the teachers more likely to endorse 

developmentally appropriate beliefs and practices, there were significant gains in overall quality 

of the classrooms as well. 

Similarly, Clark, and Stroud (2002) examined the effects of professional development 

classes in early childhood development on the overall quality of two different childcare centers. 

The ECERS was used to assess classroom quality in a pre-post test design. The study included 

two local childcare centers in North East Indianapolis that serve children ages 2 to 5.  There was 

a diverse sample of teachers from varying ethnic backgrounds, and with different levels of 

education and experience. Results indicated that the additional classes in child development did 

significantly increase the quality of childcare in the two programs.  

Bloom and Sheerer (1992) examined the effects of a 16-month early childcare leadership-

training program involving Head Start teachers and directors from the Chicago area. All 

participants were women with an average of twelve years of work experience. An equally large 

control group did not receive the additional training. A pre-posttest design was utilized. 

Instruments of developmentally appropriate practice as used by the NAEYC for accreditation 

purposes were employed to assess the participants’ perceived level of competence, quality of 

work environment, and classroom quality. Classroom quality and quality of teaching were 

assessed by an outsider. After participants completed the program, there was a significant 

increase in perceived level of competence, knowledge, and skill in early childcare. The teachers 

also scored consistently higher in classroom quality than teachers in the control group, who did 
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not receive the training. The same teachers also had a more positive attitude about the program 

and more commitment to their centers than the teacher who did not receive the additional 

training. 

More evidence of the contributions of teacher education to program quality is highlighted 

by Clarke-Stewart (1991). Among her findings was that early childhood teachers who were 

trained in early child development were more likely to interact with the children and use 

strategies that promote cognitive development, and they were less likely to use authoritarian 

approaches to discipline. 

Quality and Child Cognitive Abilities 

The National Child Care Staffing Study (1989) evaluated many aspects of center-based 

childcare offered in the United States. Aspects included teacher characteristics and qualities. The 

overall quality of the caregiving environment was evaluated to provide information on the child 

development environment as well as teacher-child interactions.  Data was collected from 227 

childcare centers in five metropolitan areas across the country. Each site provided an ethnically 

diverse sample of individuals. Classroom quality was assessed using the ECERS and the Infant – 

Toddler Environmental Rating Scale (Harms, Cryer, & Clifford, 2000). Results indicate that 

teacher education and teacher sensitivity are the best predictors of developmentally appropriate 

classroom practices. The more years of formal education a teacher had, the more sensitive and 

appropriate the classroom was. Further, early childhood related education predicted more 

developmentally appropriate and child-centered teacher-child interaction, which in turn predicted 

higher scores in children’s overall development.  

Howes (1997) examined data from two different studies of early child development. The 

first analysis was data from the Cost, Quality, Outcome Study, which evaluated programs in four 
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states across the country. Participants included 760 children, 357 of whom were girls. Racial 

composition of the sample included 65% Caucasian participants, 15% African American, and 6% 

Latino. The mean age of the children was 4.25 years old. Interviews were also conducted with 

teachers to assess for teacher background. Interviews were conducted with the children to assess 

for verbal intelligence and pre-academic skills. Independent observers assessed adult-child ratio 

regulations, teacher involvement, and teacher interaction. Teachers completed a questionnaire to 

assess for the children’s social development. Results indicate that not only were the teachers with 

a degree in early childhood education more responsive and sensitive toward the children in their 

classroom, but also the children in their classrooms tended to score higher in receptive language 

skills. 

Marcon (1992) evaluated outcomes of preschools using three different models, in which 

classrooms were categorized through teacher’s self-report questionnaire as child-initiated, 

academically directed, or “middle-of-the-road.” The participants were 165 preschool and Head 

Start teachers and 295 children from the District of Columbia. The children were between the 

ages of 48-67 months old, 91% African American, and 50% female. Children were tested with a 

teacher-completed rating form assessing communication, daily living skills, socialization, and 

motor development. As a further assessment of outcomes, the school systems’ teacher evaluation 

was converted into an overall grade point average, which included grades in the areas of 

math/science, verbal skills, social skills, and physical skills. Results revealed that the child-

centered programs scored higher than the academically directed and “middle-of-the-road” 

programs in over-all grade point average, math/science, verbal skills, social skills, and physical 

skills. These results suggest that children are able to master more basic skills when they initiate 

their own learning experiences. 
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Phillips, Scarr, and McCartney (1987) conducted a secondary analysis on the data from 

the previously mentioned Bermuda Study of Child Care, in order to further evaluate child 

outcomes. They concluded that the overall quality of the childcare environment was a significant 

contributor to children’s social and language development. Also, children in higher quality 

childcare also scored higher in intelligence and task orientation. 

Clarke-Stewart (1987) evaluated different types of childcare, including childcare centers, 

in order to determine its effects on child development. The study included 47 children in center 

care, with a mean age of 39 months. Parents and teachers were interviewed to determine 

background information and knowledge of child development. Observations of the children in 

the classroom were made to determine the physical and social environment. Each child was 

individually tested to determine cognitive and social development. Results indicated that 

teacher’s level of early childhood education was associated with higher social competence and 

cognitive competence in the children. Further, high quality interaction between teacher and child 

was related to the child’s overall competence.  

The reviewed research consistently demonstrates that quality of classroom, teacher 

education, and teacher training have a significant impact on children’s development. Long-term 

impact is less clear.  Brooks-Gunn (2003) reviewed the current literature on early childhood 

intervention programs, including Head Start and Early Head Start. She concluded that many 

early intervention programs, most of which follow NAEYC guidelines on developmentally 

appropriate practice, do have significant short-term effects on children’s development. In fact, 

these programs are much more successful than later life intervention programs; however, the 

results are inconclusive as to the long-term effects of these programs, including the long-term 

impact of quality of classroom, teacher education, and teacher training in child development. 
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This present study is shedding light on a number of long-term effects by answering the following 

questions. 

Research Questions and Hypotheses 

Research Question 1: 

Previous research studies have shown that teachers with more education in early 
childhood are more likely to endorse developmentally appropriate beliefs (Cassidy et al., 1995; 
Rusher et al., 1992). Teachers with training in early childhood development use more effective 
practices in the classroom (Clarke-Stewart, 1991; Frede & Barnett, 1992). Therefore, is there a 
relationship between teacher’s beliefs about early childhood and teacher classroom practices in 
child care settings? 

 
Hypothesis 1: 

It was hypothesized that teachers who hold more developmentally appropriate beliefs would 
engage in more developmentally appropriate practices in the classroom at child age 36 months. 
 
Hypothesis 2: 

It was hypothesized that teachers who hold more developmentally appropriate beliefs would 
engage in more developmentally appropriate practices in the classroom at child age 54 months. 
 
Hypothesis 3: 

It was hypothesized that teachers who have more early childhood related education would 
engage in more developmentally appropriate practices in the classroom at child age 36 months.  
 
Hypothesis 4: 

It was hypothesized that teachers who have more early childhood related education would 
engage in more developmentally appropriate practices in the classroom at child age 54 months.  
 
Hypothesis 5: 

 It was hypothesized that both developmentally appropriate beliefs and early childhood related 
education taken in combination would predict teachers’ developmentally appropriate practices in 
the classroom at child age 36 months. 
 
Hypothesis 6: 

 It was hypothesized that both developmentally appropriate beliefs and early childhood related 
education taken in combination would predict teachers’ developmentally appropriate practices in 
the classroom at child age 54 months. 
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Research Question 2: 

The relationship between teacher education in early childhood and Classroom Quality has been 
shown research with preschool-age children. It has been shown that an increase of Early 
Childhood Education is associated with an increase in Classroom Quality (Blau, 2000; Cassidy et 
al., 1995; Clark & Stroud, 2002; Ruopp et al., 1979). Therefore, this study investigated the 
following question. What teacher characteristics are related to classroom “quality” in childcare 
settings? 
 
Hypothesis 7: 

It was hypothesized that teachers who hold more developmentally appropriate beliefs would be 
rated as higher in classroom quality by independent observations at child age 36 months.  
 
Hypothesis 8: 

It was hypothesized that teachers who hold more developmentally appropriate beliefs would be 
rated as higher in classroom quality by independent observations at child age 54 months.  
 
Hypothesis 9:  

It was hypothesized that teachers who have more early childhood related education would be 
rated as higher in classroom quality by independent observations at child 36 months. 
 
Hypothesis 10:  

It was hypothesized that teachers who have more early childhood related education would be 
rated as higher in classroom quality by independent observations at child 54 months. 
 
Hypothesis 11: 

It was hypothesized that both developmentally appropriate beliefs and early childhood related 
education taken in combination would predict higher quality by independent observations at 
child age 36 months. 
 
Hypothesis 12: 

It was hypothesized that both developmentally appropriate beliefs and early childhood related 
education taken in combination would predict higher quality by independent observations at 
child age 54 months. 
 
Research Question 3: 

Multiple studies have found a relationship between teacher Early Childhood Education and child 
cognitive abilities (Clarke-Stewart, 1987; Howes, 1997; National Child Care Staffing Study, 
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1989). Therefore, the following research question was raised. What teacher characteristics are 
related to cognitive abilities in children in childcare settings? 
 
Hypothesis 13: 

It was hypothesized that teacher’s developmentally appropriate beliefs would be positively 
related to child cognitive abilities at child age 36 months.  
 
Hypothesis 14: 

It was hypothesized that teacher’s developmentally appropriate beliefs would be positively 
related to child cognitive abilities at child age 54 months.  
 
Hypothesis 15: 

It was hypothesized that teacher early childhood education would be positively related to child 
cognitive abilities at child age 36 months. 
 
Hypothesis 16: 

It was hypothesized that teacher early childhood education would be positively related to child 
cognitive abilities at child age 54 months. 
 
Hypothesis 17: 

It was hypothesized that both developmentally appropriate beliefs and early childhood related 
education taken in combination would predict child cognitive abilities at child age 36 months. 
 
Hypothesis 18: 

It was hypothesized that both developmentally appropriate beliefs and early childhood related 
education taken in combination would predict child cognitive abilities at child age 54 months. 
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CHAPTER 2 

METHOD 

Phase I (Child age 36 months) 

Participants 

 Participant selection took place over a ten-month period beginning in January 1991 by 

the National Institute of Child Health and Human Development (NICHD).  At each of the ten 

sites, designated hospitals were used to recruit participants. Research staff made hospital visits to 

all mothers who had given birth during selected 24-hour sampling periods.  In total, 8,986 

potential participants were interviewed. Out of all possible participants, 5,416 were determined 

to be eligible based on exclusionary criteria.  The exclusion criteria included: mothers who were 

under the age of 18 when the child was born, mothers with acknowledged medical or substance 

abuse problems, mothers who had difficulty conversing in English, families who did not plan to 

stay at the location site for the next three years, families that lived over an hour from the research 

site, families who lived in unsafe neighborhoods, children who were born with disabilities or 

stayed in the hospital for over 7 days at the time of their birth, children who were part of a 

multiple birth, and children who were to be adopted. Because only participants who lived in safe 

neighborhoods were included in the study, this is a limitation of the data set. Of the eligible 

participants, conditional random sampling was used to include families that would most closely 

resemble the demographic characteristics and diversity of each site in the study. Conditional 

random sampling is a method of randomly choosing participants while at the same time 

controlling for the number of participants that come from different demographic groups. This 

process was coordinated by the data management center at the NICHD in order to remain 

unbiased.  In total, there were 1,364 families selected as participants when this study began. 
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There were approximately 136 participants per site. The research sites included: Little Rock, 

Arkansas; Orange County, California; Lawrence and Topeka, Kansas; Boston, Massachusetts; 

Philadelphia and Pittsburgh, Pennsylvania; Charlottesville, Virginia; Morganton and Hickory, 

North Carolina; Seattle, Washington; and Madison, Wisconsin (NICHD, 1994).  

The following demographics are comprised of the total participants enrolled at the 

beginning of this NICHD study. Of the 1,364 children enrolled and present one month into Phase 

I of the study, 51.7% were male and 48.3% were female. The racial composition of the children 

in this study was 80.4% Caucasian, 12.9% African-American, 1.6% Asian- Pacific Islander, 

0.4% American Indian, and 4.7 % of other racial groups. In ethnic composition, 6.1% of the 

children were Hispanic and 93.9% were non-Hispanic. The education level of the mothers in the 

sample included: 10.3% did not complete high school, 21.1% completed high school or 

completed a high school equivalency diploma, 33.4% completed some college training, 20.8% 

completed Bachelor’s degree level work, and 14.5% completed post-graduate level work. 

Families in this sample included 76.7% who were married and living with a spouse, 9% who 

were partnered and living with the partner, 6.4% who were not married or living with a partner 

but in a relationship, 6.2% who were never married, 0.9% who were separated and not living 

with a partner, 0.1% divorced and not living together, 0.1% widowed, and 0.7% in other 

relationships. In summary, 14.4% did not have a partner in the home and 85.7 % did have a 

partner in the home.  

 For the purposes of this study, a sub-sample of the whole NICHD sample was used at 36 

months. The sub-sample is comprised of 221 children who were enrolled in childcare centers at 

the age of 36 months. Of the children in this sub-sample, 112 (50.7%) were male, and 109 

(49.3%) were female. In racial composition, 197 (81%) of the children were Caucasian, 25 
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(11.3%) were African American, 5 (2.3%) were Asian American, 1 (0.5%) were Native 

American, and 11 (5%) were other races. In ethnic composition, 16 (7.2 %) of the children were 

Hispanic. In maternal education, 15 (6.8%) of the children’s mothers had not completed high 

school, 39 (17.6%) completed high school or earned a high school equivalency diploma, 61 

(27.6%) had completed some college, 54 (24.4%) graduated from college, and 52 (23.6%) had 

graduate level training. The mean gross annual family income was $42,787, with a standard 

deviation of $37,492 and a range of $2,500-$275,001. Table 1 contains all demographic 

information on the 36-month sub-sample that was used for the current study that included all the 

children present at 36 months of age. Table 2 contains all demographic information on the early 

childhood teachers at child age 36 months. 

Procedures 

 Phase I of this study followed the children from birth through the age of 36 months. 

Before the study began, each parent was given an informed consent document to sign and a copy 

to keep. Research assistants periodically monitored the children while at home, at school, and at 

a research lab at intervals that are thought to be related to turning points in development. Home 

visits were made at 1, 6, 15, 24, and 36 months of child age. Lab assessments were taken at 15, 

24, and 36 months of child age. Children who were in child care for a minimum of 10-hours a 

week were observed at child care at 6, 15, 24, and 36 months of child age. Also, families were 

contacted every three months to keep information up to date. The children, families, and child- 

care arrangements were assessed using a variety of methods in order to obtain the most complete 

picture of this time period. This included use of telephone calls, interviews, and questionnaires 

with both parents and childcare providers. Children were observed both at home and at childcare 
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using natural and semi-structured observations. Standardized measures were used to assess 

intellectual, language, social, and emotional development in the children (NICHD, 1994).  

Measures and Instruments 

 During Phase I of the data collection, there were approximately 70 measures 

administered to the participants in this study.  For the present study, selected measures from 

Phase I data (described below) were used for analysis. Table 3 provides an organizational list of 

all measures, constructs, and variables for further clarification. 

 Ideas About Raising Children (Schaefer & Edgarton, 1985). This measure is also called 

the Parental Modernity Scale of Child Rearing and Educational Beliefs. It was given to childcare 

employees to complete at 15, 24, 36, and 54 months. It is composed of 30 Likert-type items on a 

scale of 1 (strongly agree) to 5 (strongly disagree).  This measure is used to assess traditional 

versus progressive beliefs about raising children. Traditional beliefs relate to attitudes favoring 

child adult-directed behavior, while progressive beliefs relate to attitudes favoring child self-

directed behavior. Scores reflect participant agreement with the two different belief systems.  

This measure yields a total score that ranges from 30 to 150. Higher scores indicate more 

agreement with traditional beliefs and low scores indicate more agreement with progressive 

beliefs. With a previous sample that included 175 participants, 56% of whom were Caucasian 

and 44% of whom were African American, this measure had an internal consistency that ranged 

from .88 to .94, and a test-retest reliability of .84 (NICHD, 2003). Validity was assessed through 

cross validation. The scale was positively correlated with child intelligence and academic 

performance, and negatively correlated with dependency and distractibility scales on the Child 

Behavior Inventory (NICHD, 2003).  
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For the purposes of this study, this measure was used to assess the teacher’s 

developmentally appropriate beliefs. Although this measure was not designed specifically to 

measure “developmentally appropriate beliefs,” it does measure the amount of teacher agreement 

with traditional and progressive caregiving ideas. Piaget and Vygotsky’s theories of child 

development are closely aligned with progressive beliefs of caregiving.  For example, both 

Piaget and Vygotsky highlight the importance of children learning through interaction with 

others and the environment. One of the items on the Ideas About Raising Children measure 

includes: “Children learn best by doing things themselves rather than listening to others” 

(Schaefer & Edgarton, 1985). 

 Child Caregiver Interview (NICHD, 1991). This interview was given to all 

caregivers/teachers involved in the study when the children were 6, 15, 24, 36, and 54 months-

old. This standardized interview was used to assess for a variety of information about the 

teacher. This information included: salary, training, education, experience, and demographic 

information. Additional information about the teacher’s interaction with the child in the study 

and other children in their care was also obtained.  Teacher education was rated with six ordinal 

levels. Level 1 is less than high school, level 2 is a high school degree, level 3 is some college or 

an associate’s degree, level 4 is a bachelor’s degree, level 5 is some graduate school or a 

master’s degree, and level 6 is an advanced degree beyond a master’s degree. The teacher’s 

formal training in early childcare was assessed with five levels. Level 0 is no training, level 1 is 

high school level training in early childhood, level 2 is adult education or certification in early 

childhood, level 3 is some college training in early childhood, and level 4 is a college-degree or 

graduate-degree related to early childhood.  With a previous sample using 10 teachers who 

worked in early child care centers, test-retest reliability was .79. Validity information suggests 
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that there is an association between teacher education and appropriate caregiving. There is also a 

negative association between higher wages and lower staff turnover (NICHD, 2003). For this 

study, the interview was used to assess for teacher education level and teacher early childhood 

related education.  

Observational Ratings of the Caregiving Environment (ORCE): Part 1: Behavior scales, 

qualitative scales, and observed structural variables (NICHD, 1992). This observational 

measure of quality was administered at childcare centers at 6, 15, 24, 36, and 54 months. 

Administration of this measure is composed of three parts. In part one, the trained observer 

begins by observing the study child and taking note of specific teacher practices. Examples of 

these practices include: responding to the child, providing cognitive stimulation, and asking 

questions. The child’s activity is also noted. In part two of the ORCE, the researcher used Likert-

type rating scales to rate different qualities of the caregiving environment. This included teacher 

sensitivity, responsiveness, intrusiveness, detachment, and regard for the child. Part three 

involved taking note of structural variables by counting the number of children and teachers 

present during the observation. Analysis of this measure is divided into the three areas. These 

areas are the behavioral scales, the qualitative scales, and the structural variables. The behavioral 

scales are composed of a sum of the number of times a given behavior occurred during the 

observation. The qualitative scales are composed of the researcher’s rating on a Likert-type scale 

of different teacher qualities after observing the child for the observation period. The structural 

variables are composed of totals for the number of children and teachers present. This measure, 

although inspired by the Early Childhood Environmental Rating Scale (Harms & Clifford, 1980), 

also included new items and structure unique enough to be considered a new measure developed 

by the NICHD. Validity for this measure is based on its inclusion of items shown in the literature 
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to be related to child development, attachment, and competence. With the NICHD sample, inter-

rater reliability was assessed. The reported inter-rater reliabilities ranged from .7 to .9 and above 

(NICHD, 2003)  

For the purposes of the present study, a two-step process was used to select items that 

theoretically relate to the construct of developmentally appropriate practices in order to assess 

for daycare teacher’s practices that are considered to be developmentally appropriate which for 

the purposes of this study will be labeled “Developmentally Appropriate Practices.” In the first 

step, items were chosen by a group of seven graduate student level individuals knowledgeable in 

child development and currently involved in study and training in this area. In a group setting, 

each of the Ph.D. students was given a definition of developmentally appropriate behavior and 

given a list of all teacher behaviors and a definition of teacher behaviors coded at child age 36 

and 54 months. The individuals were then asked to circle each behavior that they considered to 

be a developmentally appropriate practice. Items were selected to be included in the new variable 

called Developmentally Appropriate Practices based on the following criteria. Items that were 

circled by five or more of the individuals, or an agreement greater than 70%, was required for 

each item to be included in the new variable. The average number of responses was 7.6 (SD = 

1.5, range = 0-7). The selected items were included and totaled in a new variable called 

Developmentally Appropriate Practices. For 36 months, this included the following behaviors: 

Responds to Child Talk, Speaks Positively to the Child, Reads Aloud to the Child/ren, Teaches 

Academic Skill, Teaches Social Rule, and Positive Physical Contact. Table 4 lists the items 

included and the number of raters that voted to have it included. The items were also summed for 

a composite score. 
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 In the second step, an empirical test subjected all of the teacher ORCE behavior items to 

a factor analysis and an evaluation of the alpha internal consistency reliability. This step will 

later be described in further detail.  

In order to assess for the more global construct of classroom quality, the global 

impression of childcare quality score from the qualitative scale of the ORCE was used.  

 Bracken Basic Concept Scale (BBCS; Bracken, 1984).  The BBCS assesses a child’s 

understanding of basic concepts.  It was given to the child at 36 months by a trained 

administrator. It is composed of seven subscales; however, for the NICHD study of early 

childcare, only the School Readiness composite subscale was given. This subscale covers the 

areas of alphabet, colors, numbers, shapes, and similarities/differences. With a sample based on 

the 1980 census, the split-half reliability among the seven subscales ranged from .85- .97.  Using 

a sample of 60 preschool children, the concurrent validity of the BBCS was assessed. The BBCS 

total score had a correlation of .57 with the K-ABC (NICHD, 2003). In this study, the BBCS 

School Readiness composite score was used to assess for child cognitive abilities at 36 months.  

Phase II (Child age 54 months)  

Participants 

 When the children were 4.5 years (54 months) old, there were 1,084 total participants 

remaining in the study, of the 1,362 original participants in the study at age one-month. Of these 

children, 547 (50.5%) were male and 537 (49.5%) were female. In racial/ethnic composition, 895 

(82.6%) were Caucasian, 123 (11.3%) were African American, 15 (1.4 %) were Asian American, 

4 (0.4%) were American Indian, and 47 (4.3%) were other races. In ethnicity, 61 (5.6%) were 

Hispanic.  Families included: 835 (77%) were married and living together, 69 (6.4 %) were 

partnered and living together, 83 (7.7 %) were separated, 2 (0.2%) were widowed, and 95 (8.8%) 
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were not married, but involved in a relationship.  The mean gross annual family income was $54, 

879, with a standard deviation of $48, 575. An attrition analysis revealed that there were 

differences between the participants who dropped out and those who remained in the study. The 

continuing participants were more likely to have mothers with higher education, have two parent 

homes, have a higher family income, and were less likely to be African American (NICHD, 

2003).  

For the purposes of this study, a sub-sample of the whole NICHD sample was used at 54 

months. The sub-sample was comprised of 422 children who were enrolled in childcare centers 

at the age of 54 months. Of the children in this sub-sample, 209 (49.5%) were male, and 213 

(50.5%) were female. In racial composition, 353 (83.6%) of the children were Caucasian, 43 

(10.2%) were African American, 5 (1.2%) were Asian American, 1 (0.2%) were Native 

American, and 20 (4.7%) were other races. In ethnic composition, 22 (5.2%) of the children were 

Hispanic. In maternal education, 98 (23.2%) did not attend college, and 324 (76.8%) had 

attended or graduated from college. In family structure, 26 (6.1%) were single, and 392 (92.8%) 

were partnered. The mean gross family annual income was $65,831 with a standard deviation of 

$62,532. Table 5 contains demographic information on the 54 month sub-sample of all children 

present at child age 54 months. Table 6 contains demographic information on the early childhood 

teachers at child age 54 months.   

 An attrition analysis was conducted with the 36 and 54-month sub-samples that were 

used in the current study as well. These analyses were conducted in order to determine if there 

were any significant differences in the children from the 36-month sub-sample that were only 

present during Phase I and the children that remained in the sub-sample and were also present at 

54 months for Phase II. The results indicated that children whose mothers did not complete 
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college were more likely to drop out of the study before child age 54-months than children 

whose mothers did complete college. There were no other significant differences. 

Procedures 

 Phase II of this study followed the children though first grade. As in Phase I, research 

assistants monitored the children at home, at the lab, at school (including pre-school, 

kindergarten and first grade), as well as at after-school childcare arrangements. Home visits, 

childcare visits, and lab assessments were made at 54 months, kindergarten, and first grade 

intervals. The families were again contacted every three months to keep the files up to date. 

Again, multiple measures were used to assess a variety of constructs during data collection, 

which included such sources as: telephone calls, interviews, and questionnaires that were given 

to parents, teachers, and childcare providers. Naturalistic and semi-structured observations were 

made at home, school, and childcare. Standardized measures were used to assess the children’s 

intellectual, language, social, and emotional development (NICHD, 2003). 

Measures & Instruments 

 During Phase II of data collection (child age 54 months) there were again many measures 

given to the participants. Selected measures that were used for the current study data analysis are 

described here in detail. 

Observational Ratings of the Caregiving Environment (ORCE): Part 1: Behavior scales, 

qualitative scales, and observed structural variables (NICHD, 1992). This measure was used 

again at 54 months to assess for developmentally appropriate practices. The same criteria that 

were used at 36 months were again utilized at 54 months to select items to be included in the 

new developmentally appropriate variable. This again included the two-step process. The first 

step included expert raters. The average number of responses from the raters was 9.1 (SD = 1.1, 
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range = 0-7). The selected items were included and totaled in a new variable called 

Developmentally Appropriate Practices. Table 7 includes a list of the items included and the 

number of raters that voted to have it included. At 54 months, this included the following 

behaviors: Reads Aloud to Child/ren, Encourages or Praises, Answers Child’s Question, Offers 

Choice, Asks Question, Teaches Social Rule, Teaches Academic Skill, Facilitates Learning, and 

Playful Exchange.  

In the second step, all of the items from the ORCE behavioral scales, which included all 

teacher behaviors, were subjected to an empirical test. The empirical test subjected those items to 

a factor analysis and an evaluation of the alpha internal consistency reliability. This result of this 

process will later be further discussed. 

In order to assess for the more global construct of classroom quality, the global 

impression of childcare quality score from the qualitative scale of the ORCE was used.  

Woodcock-Johnson Psycho-educational Battery Revised (WJ-R; Woodcock & Johnson, 

1989).   This measure provides a comprehensive assessment of the child’s cognitive ability and 

academic achievement.  This measure was given at 54 months and first grade. Cognitive ability 

was assessed at these two time periods with the memory for names, memory for sentences, 

incomplete words, and picture vocabulary subtests. Achievement was assessed with word attack 

and applied math problems subtests.  With a previous sample of children aged 4-7, reliability 

was assessed using the split-half method. The internal consistency on cognitive ability ranged 

from .91-.96, and for achievement it ranged from .94-.98.  The cognitive measure was found to 

have correlations in the .70s with other comprehensive assessments, such as the K-ABC and 

Stanford-Binet (Woodcock & Johnson, 1989; NICHD, 2003). For this study, the Woodcock-

Johnson was used to assess child cognitive abilities at child age 54 months, with a composite 
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variable created by the NICHD. This composite was made up of letter word identification, 

applied problems, and incomplete words. 
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CHAPTER 3 

RESULTS 

 As previously described, this is a two-phase study. Phase I of the study followed the 

children from birth through the age of 36 months. Phase II of the study followed the children 

from 36 months to first grade. For this study, the data that was used from Phase I was at child 

age 36 months. The data that was used from Phase II was at child age 54 months. 

Descriptive Statistics for Phase I (child age 36 months) 

For all independent variables (teacher education, teacher developmentally appropriate 

beliefs) and dependent variables (teacher developmentally appropriate practices, classroom 

quality, child abilities), the mean, standard deviation, skewness, kurtosis, and observed 

minimum/maximum values were calculated. The standard error of the skewness and kurtosis and 

the ratio of skewness and kurtosis to their standard error are presented as an evaluate of departure 

from univariate normality, with this being a z-test such that values exceeding +/- 1.97 are 

significantly skewed or kurtotic. In general, values exceeding +/- 7.00 may be of concern as 

highly non-normal. These values were computed and are presented in Table 8.   

The Child Caregiver Interview (NICHD, 1991) was used to assess for teacher 

background including level of education and education related to early childhood. Teacher 

education was assessed using a variable created by the National Institute of Child Health and 

Human Development (NICHD), which ranked ordered the level of education on an ordinal scale 

from 1 to 6 (1 = less than high school, 2 = high school graduate, 3 = some college/ Associate’s 

degree, 4 = Bachelor’s degree, 5 = some graduate work/ Master’s degree, 6 = advanced degree). 

This variable had a mean of 3.28, and a standard deviation of 0.89. Teacher education specific to 

the area of early childhood was assessed using a variable created by the NICHD which rank 
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ordered the level of early childhood related education on an ordinal scale from 0 to 4 (0 = none 

or missing, 1 = high school training, 2 = certification, degree in related field, or vocational/ 

adult education, 3 = some college training, 4 = college or graduate degree). This variable had a 

mean of 2.12, and a standard deviation of 1.33. Further descriptive information on this measure 

is presented in Table 8, and is in rows labeled Teacher Education and Teacher Early Childhood 

Education. 

Ideas About Raising Children (Schaefer & Edgarton, 1985) was used to determine the 

teachers’ beliefs related to developmentally appropriate practice. This measure was composed of 

30 items, which were rated by the teachers on a Likert-type scale of 1 to 5 (1 = strongly disagree, 

5 = strongly agree). The total of the 30 items had a range of 30-150, with lower scores, as shown 

by these anchors, indicating more progressive beliefs about childcare. The internal consistency 

reliability was computed by the NICHD. For the whole sample, Cronbach’s alpha = .89. The 

mean was 70.03, and the standard deviation was 17.77. Further descriptive information on this 

measure is presented in Table 8, and is in the row labeled Teacher Developmental Belief. 

  ORCE Scale Construction.   To assess for teacher practices, the Observational Ratings 

of the Caregiving Environment (ORCE; NICHD, 1992) was used. As was previously discussed, 

in the first step of a two-step process, items were selected from this measure by expert raters that 

theoretically relate to the construct of developmentally appropriate practices. The selected items 

were summed for a composite score that was used to assess developmentally appropriate 

practices. This newly created composite was called “Developmentally Appropriate Practices.” 

Item analyses were conducted on the six items selected for the ORCE composite. Each item was 

correlated with the scale, with the item removed. The corrected item total correlations ranged 

from .12 to .49. The standardized item alpha was = .54.  Cronbach’s alpha internal consistency 
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estimate of reliability was computed for this composite and was = 0.48. Further descriptive 

information on this measure is presented in Table 8, and is in the row labeled ORCE Composite. 

The corrected item total correlations and alpha if item deleted and further descriptive information 

on the developmentally appropriate composite as well as its components is presented in Table 9.  

The second step was empirically driven by factor analysis. Beginning with the same 

twelve items from the ORCE behavioral scales items that were related to teachers that were 

presented to the expert raters, both a two and three factor model was suggested. Factor 

components of both the two and three factor models with the twelve items were evaluated. Based 

on this, a three-factor solution with eleven items was selected based on factor loadings and 

discrimination, agreement with the expert raters, and meaningfulness of the subscale structure. 

The subscales included a 6-item Child Socialization subscale, a 3-item Behavior Management 

subscale, and a 2-item Achievement Orientation subscale  

Next, alpha internal consistency reliabilities were evaluated for the overall ORCE and the 

three subscale factors. This information and subscale correlations are presented in Table 10. 

Another variable from the ORCE was used as well. It was the global impression of 

childcare quality. This variable was rated on a scale of 1 to 5. It had a mean of 3.35 and a 

standard deviation of 0.89.  Further descriptive information on this variable is presented in Table 

8 in the row labeled Classroom Quality. 

The Bracken Basic Concept Scale (Bracken, 1984) was used to assess child cognitive 

abilities at 36 months, with a variable created by the NICHD entitled the Bracken school 

readiness composite. This composite is made up of the children’s scores on the Colors subscale, 

Comparisons subscale, Letter Identification subscale, numbers subscale and shapes subscale. The 

composite had a range of 0-61. Cronbach’s alpha on the composite for the whole sample was = 
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.93. Using the sub-sample for the current study the mean was 17.16, with a standard deviation of 

10.3. Further descriptive information on this composite is presented in Table 8 in the row labeled 

Child Abilities. 

Descriptive Statistics for Phase II (child age 54 months) 

For all independent variables (teacher education and teacher beliefs) and dependent 

variables (teacher developmentally appropriate practices, classroom quality, child cognitive 

abilities), the mean, standard deviation, skewness, kurtosis, and minimum/maximum values were 

computed.  The standard error of the skewness and kurtosis and the ratio of skewness and 

kurtosis to their standard error are presented as an evaluate of departure from univariate 

normality, with this being a z-test such that values exceeding +/- 1.97 are significantly skewed or 

kurtotic. In general, values exceeding +/- 7.00 may be of concern as highly non-normal. These 

values were computed and are presented in Table 11.   

The Child Caregiver Interview (NICHD, 1991) was used to assess for teacher 

background including level of education and education related to early childhood. Teacher 

education was assessed using a variable created by the NICHD which indicated the number of 

years of education the teacher had completed from 3-21, with each number representing a year of 

education. This variable had a mean of 15.44, and a standard deviation of 2.20. Teacher 

education specific to the area of early childhood was assessed using a variable created by the 

NICHD which rank ordered the level of early childhood related education on an ordinal scale 

from 1 to 6 (1= no specialized training, 6= Masters or doctoral degree in early childhood 

education or child development). This variable had a mean of 3.70, and a standard deviation of 

1.37. Further descriptive information on this measure is presented in Table11 in the two rows 

labeled Teacher Education and Teacher Early Childhood Education. 
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Ideas About Raising Children (Schaefer & Edgarton, 1985) was used to determine the 

teachers’ beliefs related to developmentally appropriate practice. This measure was composed of 

30 items, which were rated by the teachers on a Likert-type scale of 1 to 5. The total of the 30 

items has a range of 30-150, with lower scores indicating more progressive beliefs about 

childcare. The internal consistency reliability was computed by the NICHD. For the whole 

sample, Cronbach’s alpha = .89. The mean for phase II was 63.25, and the standard deviation 

was 15.48. Further descriptive information on this measure is presented in Table 11 in the row 

labeled Teacher Developmental Belief. 

    ORCE Scale Construction.   To assess for teacher behaviors, the Observational Ratings 

of the Caregiving Environment (ORCE; NICHD, 1992) was used. As was previously discussed, 

a two-step process was used for this scale. In the first step, items were selected from this measure 

that theoretically relate to the construct of developmentally appropriate practices. The selected 

items were summed for a composite score that was used to assess developmentally appropriate 

practices, called “Developmentally Appropriate Practices.” Item analyses were conducted on the 

nine items selected for the ORCE composite. Each item was correlated with the scale, with the 

item removed. The corrected item total correlations ranged from .16 to .63. The standardized 

item alpha was = .68.  Cronbach’s alpha internal consistency estimate of reliability was 

computed for this composite and was = 0.68. Further descriptive information on this measure is 

presented in Table 11 in the row labeled ORCE Composite. The corrected item total correlations 

and alpha if item deleted are presented in Table 12. Further descriptive information on the 

developmentally appropriate composite as well as its components is presented in Table 12.  

In the second step, the same factor analytic methodology that was used at 36 months was 

attempted with the variables at 54 months. Regrettably, this did not yield a comprehensible factor 
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structure. It was attempted with two different factor rotation methods. Because this methodology 

did not prove useful, a new factor analysis was conducted using only the nine items chosen by 

the expert raters. This proved to be more useful. Content groupings of both two and three factor 

models with the nine items were evaluated. A three-factor solution with nine items was selected 

based on factor loadings and discrimination, agreement with the expert raters, and 

meaningfulness of the subscale structure. The subscales included a 4-item Academics subscale, a 

2-item Nurturing subscale, and a 3-item Guidance subscale. Next, alpha internal consistency 

reliabilities were evaluated. This information and subscale correlations are presented in Table 13. 

Another variable from the ORCE was used as well. It was the global impression of 

childcare quality. This variable was rated on a scale of 1 to 5. It had a mean of 3.54 and a 

standard deviation of 0.89.  Further descriptive information on this variable is presented in Table 

11 in the row labeled Classroom Quality. 

The Woodcock-Johnson Psycho-educational Battery Revised (WJ-R; Woodcock & 

Johnson, 1989) was used to assess child cognitive abilities at 54 months, with a variable created 

by the NICHD. This composite is made up of letter word identification, applied problems, and 

incomplete words. The composite had a range of 30 to 120.  Using the sub-sample for the current 

study, the mean was 101.53, with a standard deviation of 11.48. Further descriptive information 

on this variable is presented in Table 11 in the row labeled Child Abilities. 

Inferential Statistics Phase I – All Children Present at 36 Months 

 Dependent variables and demographics. For all dependent variables (teacher 

developmentally appropriate practices chosen by the expert raters, global classroom quality, 

child cognitive abilities), a series of t-tests were computed in order to determine if any 

demographic factors were related to cognitive abilities. First, child gender differences were 
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examined. A series of independent samples t-tests were computed using gender as the 

independent variable and developmentally appropriate practices, classroom quality, and child 

cognitive abilities as the dependent variables. There were no significant gender differences.  

Race/ethnicity differences were also examined. A series of independent samples t-tests 

were computed using race (2 levels; Caucasian and non-Caucasian- African American, Asian 

American, American Indian, and other) as the independent variable and developmentally 

appropriate practices, classroom quality, and child cognitive abilities as the dependent variables. 

There were significant racial differences in cognitive abilities, t (219) = 2.52, p = .01. Caucasian 

children (M = 17.99, SD = 9.88) were more likely to score higher than non-Caucasian children 

(M = 13.60, SD = 11.38). A series of independent samples t-tests were computed using ethnicity 

(2 levels: Hispanic and Non-Hispanic) as the independent variable. There were significant 

differences in teacher developmentally appropriate practices, t (219) = -2.376, p = .02. Hispanic 

children (M = 21.98, SD = 11.59) were more likely to have teachers who engaged in more 

developmentally appropriate practices than non-Hispanic children (M = 16.30, SD = 9.02). There 

were no other significant differences related to race or ethnicity.  

Family structure differences were also examined. A series of independent samples t-tests 

were computed using family structure (2 levels: Partnered – married, cohabitating, involved and 

non-Partnered – single, widowed, divorced) as the independent variable and developmentally 

appropriate practices, classroom quality, and child cognitive abilities as the dependent variables. 

There were significant family structure differences in child cognitive abilities, t (219) = 3.48, p < 

.001. Children from partnered families (M = 17.81, SD = 10.19) were more likely to score higher 

than children from non-partnered families (M = 8.75, SD = 7.89). There were also significant 

family structure differences in childcare quality, t (219) = 2.11, p = .036. Children from 
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partnered families (M = 3.39, SD = 0.89) were more likely to be in childcare centers rated as 

higher in global quality than children from non-partnered families (M = 2.91, SD = 0.80). 

The effect of maternal education was also explored. A series of independent samples t-

tests were computed using maternal education (2 levels: no college and attended college) as the 

independent variable and developmentally appropriate practices, classroom quality, and child 

cognitive abilities as the dependent variables. There were significant differences in cognitive 

abilities, t (219) = -6.76, p < .001. Children with mothers who attended college (M = 19.59, SD = 

10.08) were more likely to score higher than children with mothers who did not attend college 

(M = 9.65, SD = 6.76). There were also significant differences in childcare quality, t (219) = -

2.33, p = .02. Children with mothers who attended college were more likely to be in child care 

rated as higher in global quality (M = 3.43, SD = 0.86) than children with mothers who did not 

attend college (M = 3.11, SD = 0.89). 

Correlations among independent variables. A series of correlations were computed in 

order to determine if the independent variables (teacher education, teacher early childhood 

related education, and teacher developmentally appropriate beliefs) were highly correlated. As 

shown in Table 14, the correlations ranged from -.36 to .46. Because these correlations are in the 

moderate range, the independent variables were generally considered to be distinct constructs. 

Correlations among dependent variables.  A series of correlations were computed in 

order to determine if the dependent variables (teacher developmentally appropriate practices as 

chosen by expert raters, global classroom quality, child cognitive abilities) were highly 

correlated. As shown also in Table 14, the correlations ranged from .08 to .26. Because these 

correlations are in the low range, the dependent variables were also considered to be distinct 

constructs.  

 46



 

Relationships between the independent and dependent variables. Correlation coefficients 

were computed among the three independent variables and the three dependent variables. As 

shown in Table 14, a Bonferroni correction was used in order to control for Type 1 error across 

the six correlations. The results of the correlational analyses are presented in Table 14. A partial 

correlation was also computed in order to determine if the significant correlations would still be 

significant after total income and maternal education were removed. The results of these 

correlational analyses are presented in Table 15.   

It was hypothesized that teachers who hold more Developmentally Appropriate Beliefs 

would engage in more Developmentally Appropriate Practices in the classroom at child age 36 

months. There was a significant correlation between teacher Developmentally Appropriate 

Beliefs and the Socialization subscale. This hypothesis was supported using the more focused 

measure of Developmentally Appropriate Practices. It was also hypothesized that teachers who 

have more Early Childhood Education would predict child Cognitive Abilities at child age 36 

months. There was a significant correlation between teacher Early Childhood Education and 

child Cognitive Abilities. This hypothesis was also supported. 

Inferential Statistics Phase I – Children Present at both 36 and 54 Months 

 Dependent variables and demographics. For all dependent variables (teacher 

developmentally appropriate practices as selected by expert raters, global classroom quality, 

child cognitive abilities), a series of t-tests were computed in order to determine if any 

demographic factors were related to abilities. First, child gender differences were examined. A 

series of independent samples t-tests were computed using gender as the independent variable 

and Developmentally Appropriate Practices, Classroom Quality, and child Cognitive Abilities as 

the dependent variables. There were no significant gender differences.  
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Race/ethnicity differences were also examined. A series of independent samples t-tests 

were computed using race (2 levels; Caucasian and non-Caucasian -African American, Asian 

American, American Indian, and other) as the independent variable. There were significant racial 

differences in cognitive abilities, t (126) = 2.15, p = .03. Caucasian children (M = 19.31, SD = 

10) were more likely to score higher than non-Caucasian children (M = 14.1, SD = 11). A series 

of independent samples t-tests were computed using ethnicity (2 levels: Hispanic and Non-

Hispanic) as the independent variable. There were significant differences in teacher 

developmentally appropriate practices, t (126) = -3.62, p < .001. Hispanic children (M = 27.56, 

SD = 11.43) were more likely to have teachers who engage in more developmentally appropriate 

practices than non-Hispanic children (M = 16.30, SD = 8.8). There were no other significant 

differences related to race or ethnicity.  

Family structure differences were also examined. A series of independent samples t-tests 

were computed using family structure (2 levels: Partnered – married, cohabitating, involved and 

non-Partnered – single, widowed, divorced) as the independent variable and Developmentally 

Appropriate Practices, Classroom Quality, and child Cognitive Abilities as the dependent 

variables. There were no significant family structure differences.  

The effect of maternal education was also explored. A series of independent samples t-

tests were computed using maternal education (2 levels: no college and attended college) as the 

independent variable and Developmentally Appropriate Practices, Classroom Quality, and child 

Cognitive Abilities as the dependent variables. There were significant differences in cognitive 

abilities, t (126) =  -4.80, p < .001. Children with mothers who attended college (M = 20.53, SD 

= 10) were more likely to score higher than children with mothers who did not attend college (M 

= 10.67, SD = 7.38). There were significant differences in rating of childcare quality as well, t 
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(126) =  -2.13, p = .035. Children with mothers who attended college (M = 3.39, SD = 0.92) were 

more likely to score higher than children with mothers who did not attend college (M = 2.96, SD 

= 0.96). 

Correlations among independent variables. A series of correlations were computed in 

order to determine if the independent variables (teacher education, teacher education related to 

early childhood development, and teacher developmentally appropriate beliefs) were highly 

correlated. As shown in Table 16, the correlations ranged from -.48 to -.41. Because these 

correlations are in the moderate range, the independent variables were generally considered to be 

separate constructs. 

Correlations among dependent variables.  A series of correlations were computed in 

order to determine if the dependent variables (teacher developmentally appropriate behaviors as 

chosen by expert raters, global classroom quality, child cognitive abilities) were highly 

correlated. As shown in Table 16, the correlations ranged from .09 to .26. Because these 

correlations are in the low range, the dependent variables were considered to be separate 

constructs.  

Relationships between the independent and dependent variables. Correlation coefficients 

were computed among the three independent variables and the three dependent variables.  A 

Bonferroni correction was used in order to control for Type 1 error across the six correlations. 

The results of the correlational analyses are presented in Table 16. A partial correlation was also 

computed in order to determine if the significant correlations would still be significant after total 

income and maternal education were removed. The results of these correlational analyses are 

presented in Table 17. Correlations were also computed between the independent variables and 
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the total and three subscales that were developed from the factor analysis of the ORCE teacher 

behaviors at child age 36 months. These correlations are presented in Table 18.  

Regression with 36-month variables.  Hierarchical multiple regression was then done 

because it is theoretically driven and allowed for the entering of variables in a predetermined 

order such that control variables were put in first, followed by the theoretical variables of interest 

(Cohen, Cohen, West, & Aiken, 2003). Given that the theoretical variables were entered in last, 

making it more difficult to achieve significance, those that are significant are important 

constructs to consider. It was attempted to predict the global impression of childcare quality as a 

dependent variable in a number of different ways using hierarchical regression. This included 

attempts to enter Teacher Education and teacher Early Childhood Education in the first step, 

teacher wages and teacher years of experience in the second step, and teacher Developmentally 

Appropriate Beliefs in the final step. These models were tried both in this configuration and also 

varying order of entry. Although some predictors reached significance on the first step, none 

maintained significance throughout the entire model. In summary, attempts to predict global 

impression of Childcare Quality were generally unsuccessful, with teacher wages being the most 

consistent predictor. 

The next set of regression runs included the 11-item ORCE 36 month teacher behavior 

scale and three subscales that were created through factor analysis as the dependent variables of 

interest. Teacher years of experience and wages were also included in these analyses in order to 

investigate the impact of these factors as well. Within these analyses, the most interesting results 

had to do with the 6-item ORCE Socialization subscale. The results indicated that even putting in 

Teacher Developmentally Appropriate Beliefs on the final step after: Teacher Education and 

Teacher Early Childhood Education (step 1), and teacher wages and teacher years of experience 
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(step 2), Teacher Developmentally Appropriate Beliefs were maintained as a significant 

predictor of teacher Socialization behaviors (beta = -0.25, p = .02). This overall model was 

significant (F = 5.29, df  = 1,116, p = .046). Although the model only picked up limited variance, 

the predictor of interest, Teacher Developmentally Appropriate Beliefs, looking back at the 

correlation table, was strongly related to the outcome of Developmentally Appropriate Practices, 

with a correlation of  –0.29, p = .001. This accounts for 8% of the variance, which indicates a 

modest relationship. 

The next set of analyses attempted to predict Child Cognitive Abilities at 36 months as a 

dependent variable in a number of different ways also using hierarchical multiple regression. 

This included attempts to include Teacher Education and Teacher Early Childhood Education in 

the first step, teacher wages and teacher years of experience in the second step, and Teacher 

Developmentally Appropriate Beliefs in the final step. These models were also tried both in this 

configuration and also in varying orders of entry. Although some predictors reached significance 

on the first step, none maintained significance throughout the entire model. In summary, attempts 

to predict Child Cognitive Abilities at child age 36 months were generally unsuccessful. 

Inferential Statistics Phase II – All Children Present at 54 Months 

 Dependent variables and demographics. For all dependent variables (teacher 

developmentally appropriate practices, classroom quality, child cognitive abilities), a series of t-

tests were computed in order to determine if any demographic factors were related to cognitive 

abilities. First, child gender differences were examined. A series of independent samples t-tests 

were computed using gender as the independent variable and developmentally appropriate 

practices, classroom quality, and child cognitive abilities as the dependent variables. There were 
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significant gender differences in cognitive abilities, t (420) = -3.29, p < .01. Girls (M = 103.31, 

SD = 10.78) were more likely to score higher than boys (M = 99.71, SD = 11.65).  

As done above, race/ethnicity differences were also examined. A series of independent 

samples t-tests were computed using race (2 levels; Caucasian and non-Caucasian -African 

American, Asian American, American Indian, and other) as the independent variable and 

Developmentally Appropriate Practices, Classroom Quality, and child Cognitive Abilities as the 

dependent variables. There were significant racial differences in cognitive abilities, t (420) = 

5.19, p < .01. Caucasian children (M = 102.76, SD = 10.74) were more likely to score higher 

than non-Caucasian children (M = 95.24, SD = 12.32). A series of independent samples t-tests 

were computed using ethnicity (2 levels: Hispanic and Non-Hispanic) as the independent 

variable. There were no other significant differences related to ethnicity.  

Family structure differences were also examined. A series of independent samples t-tests 

were computed using family structure (2 levels: Partnered – married, cohabitating, involved and 

non-Partnered – single, widowed, divorced) as the independent variable and Developmentally 

Appropriate Practices, Classroom Quality, and child Cognitive Abilities as the dependent 

variables. There were significant family structure differences in cognitive abilities, t (420) = 

2.27, p = .024. Children from partnered families (M = 101.96, SD = 11.3) were more likely to 

score higher than children from non-partnered families (M = 96.78, SD = 10.65).  

The effect of maternal education was also explored. A series of independent samples t-

tests were computed using maternal education (2 levels: no college and attended college) as the 

independent variable and Developmentally Appropriate Practices, Classroom Quality, and child 

Cognitive Abilities as the dependent variables. There were significant differences in cognitive 

abilities, t (420) = -8.86, p < .001. Children with mothers who attended college (M = 104, SD = 
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9.91) were more likely to score higher than children with mothers who did not attend college (M 

= 93.34, SD = 12). There were also significant differences in child care quality, t (420) = -2.91, p 

< .01. Children with mothers who attended college were more likely to be in childcare rated as 

higher in quality (M = 3.61, SD = 0.86) than children with mothers who did not attend college (M 

= 3.32, SD = 0.95). 

Correlations among independent variables. A series of correlations were computed in 

order to determine if the independent variables (teacher education and teacher developmentally 

appropriate beliefs) were highly correlated. As shown in Table 19, the correlations ranged from -

-.20 to .56. Because these correlations are in the moderate range, the independent variables were 

generally considered to be separate constructs. 

Correlations among dependent variables.  A series of correlations were computed in 

order to determine if the dependent variables (teacher developmentally appropriate practices, 

classroom quality, child cognitive abilities) were highly correlated. As shown in Table 19, the 

correlations ranged from .03 to .25. Because these correlations are in the low range, the 

dependent variables were considered to be separate constructs.  

Relationships between the independent and dependent variables. Correlation coefficients 

were computed among the three independent variables and the three dependent variables. A 

Bonferroni correction was used in order to control for Type 1 error across the six correlations. 

The results of the correlational analyses are presented in Table 19. A partial correlation was also 

computed in order to determine if the significant correlations would still be significant after total 

income and maternal education were removed. The results of these correlational analyses are 

presented in Table 20.    
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It was hypothesized that teachers have more Early Childhood Education would engage in 

more Developmentally Appropriate Practices in the classroom at child age 54 months. This 

hypothesis was supported because there was a significant correlation between teacher Early 

Childhood Education and teacher Developmentally Appropriate Practices. It was also 

hypothesized that teachers who hold more Developmentally Appropriate Beliefs would be rated 

as higher in classroom quality by independent observations at child age 54 months. This 

hypothesis was supported because there was a significant correlation between teacher 

Developmentally Appropriate Beliefs and higher ratings of Classroom Quality. It was also 

hypothesized that teachers who have more Early Childhood Education would be rated as higher 

in Classroom Quality. This hypothesis was also supported because there is a significant 

correlation between teacher Early Childhood Education and Classroom Quality. 

Inferential Statistics Phase II – Children Present at both 36 and 54 Months 

 Dependent variables and demographics. For all dependent variables (teacher 

developmentally appropriate practices as selected by expert raters, global classroom quality, 

child cognitive abilities), a series of t-tests were computed in order to determine if any 

demographic factors were related to cognitive abilities. First, child gender differences were 

examined. A series of independent samples t-tests were computed using gender as the 

independent variable and Developmentally Appropriate Practices, Classroom Quality, and child 

Cognitive Abilities as the dependent variables. There were no significant gender differences.  

Race/ethnicity differences were also examined. A series of independent samples t-tests 

were computed using race (2 levels; Caucasian and non-Caucasian -African American, Asian 

American, American Indian, and other) as the independent variable. There were significant racial 

differences in cognitive abilities, t (126) = 2.67, p < .01. Caucasian children (M = 104.28, SD = 
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10.19) were more likely to score higher than non-Caucasian children (M = 97.14, SD = 15.42). A 

series of independent samples t-tests were computed using ethnicity (2 levels: Hispanic and Non-

Hispanic) as the independent variable. There were no other significant differences related to 

ethnicity.  

Family structure differences were also examined. A series of independent samples t-tests 

were computed using family structure (2 levels: Partnered – married, cohabitating, involved and 

non-Partnered – single, widowed, divorced) as the independent variable and Developmentally 

Appropriate Practices, Classroom Quality, and child Cognitive Abilities as the dependent 

variables. There were significant family structure differences in cognitive abilities, t (126) = 

2.01, p = .046. Children from partnered families (M = 103.56, SD = 11.31) were more likely to 

score higher than children from non-partnered families (M = 94, SD = 11.38).  

The effect of maternal education was also explored. A series of independent samples t-

tests were computed using maternal education (2 levels: no college and attended college) as the 

independent variable and Developmentally Appropriate Practices, Classroom Quality, and child 

Cognitive Abilities as the dependent variables. There were significant differences in academic 

cognitive abilities, t (126) = -5.47, p < .001. Children with mothers who attended college (M = 

105.69, SD = 9.53) were more likely to score higher than children with mothers who did not 

attend college (M = 93.44, SD = 12.98).  

Correlations among independent variables. A series of correlations were computed in 

order to determine if the independent variables (teacher education, teacher education related to 

early childhood development, and teacher developmentally appropriate beliefs) were highly 

correlated. As shown in Table 21, the correlations ranged from -.14 to .69. Because these 
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correlations are in the moderate range, the independent variables were generally considered to be 

separate constructs. 

Correlations among dependent variables.  A series of correlations were computed in 

order to determine if the dependent variables (teacher developmentally appropriate behaviors as 

chosen by expert raters, global classroom quality, child cognitive abilities) were highly 

correlated. As shown in Table 21, the correlations ranged from .002 to .22. Because these 

correlations are in the low range, the dependent variables were considered to be separate 

constructs.  

Relationships between the independent and dependent variables. Correlation coefficients 

were computed among the three independent variables and the three dependent variables.  A 

Bonferroni correction was used in order to control for Type 1 error across the six correlations. 

The results of the correlational analyses are presented in Table 21. A partial correlation was also 

computed in order to determine if the significant correlations would still be significant after total 

income and maternal education were removed. The results of these correlational analyses are 

presented in Table 22. Correlations were also computed between the independent variables and 

the total and thee subscales that were developed from the factor analysis of the ORCE teacher 

practices at child age 54 months. These correlations are presented in Table 23. 

Regression with 54-month variables.  It was attempted to predict the global impression of 

Childcare Quality as a dependent using hierarchical multiple regression. The results indicated 

that even putting in Developmentally Appropriate Beliefs on the final step after: Teacher 

Education and Teacher Early Childhood Education (step 1), and teacher wages and teacher years 

of experience (step 2), Teacher Developmentally Appropriate Beliefs was maintained as the only 

significant predictor of Childcare Quality (beta = -.25, p = .005). This overall model was 
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significant (F = 5.10, df  = 5,110, p < .001). This accounts for 15% of the variance, which 

indicates a modest relationship. As hypothesized, Teacher Developmentally Appropriate Beliefs 

was a significant predictor of Classroom Quality. 

The next set of regression runs included the 9-item ORCE 54 month teacher behavior 

scale and three subscales that were created through factor analysis as the dependent variables. 

Teacher years of experience and wages were also included in these analyses in order to 

investigate the impact of these factors as well. These analyses were also conducted in a number 

of different ways using hierarchical regression. This included attempts to include Teacher 

Education and Teacher Early Childhood Education in the first step, teacher wages and teacher 

years of experience in the second step, and Teacher Developmentally Appropriate Beliefs in the 

final step. These models were tried both in this configuration and also in varying orders of entry. 

Within these analyses, the most interesting results had to do with the 4-item Academics subscale. 

When Teacher Education and Teacher Early Childhood Education was entered in the last step 

after: Teacher Developmentally Appropriate Beliefs (step 1), and teacher wages and teacher 

years of experience (step 2), Teacher Early Childhood Education was maintained as a significant 

predictor of teacher practices related to Academics (beta = .37, p = .005); however the overall 

model was not significant (F = 2.13, df = 5, 110, p = .07). These results indicate that as 

hypothesized, Teacher education in early childhood significantly predicted teacher 

Developmentally Appropriate Practices, and in particular the Academics subscale.  

In the next set of analyses, it was attempted to predict child Cognitive Abilities at 54 

months as a dependent variable again using hierarchical regression. The results indicated that 

even putting in Developmentally Appropriate Beliefs on the final step after: Teacher Education 

and Teacher Early Childhood Education (step 1), and teacher wages and teacher years of 
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experience (step 2). Teacher Developmentally Appropriate Beliefs was maintained as a 

significant predictor of Child Cognitive Abilities at 54 months (beta = -.29, p = .002). This 

overall model was significant (F = 3.65, df  = 5,110, p = .004). 
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CHAPTER 4 

DISCUSSION 

The scope of this current study was to analyze data collected by the National Institute of 

Child Health and Human Development (NICHD) study of early child care, a large multi-site 

longitudinal study of early childhood, designed to investigate multiple aspects of childcare. The 

design of the present study included a clear focus on the teachers of children whose primary 

source of childcare is a childcare center or daycare-like setting. Specifically, teachers’ 

developmentally appropriate beliefs and teachers’ amount of education in early childhood were 

investigated in order to better understand their impact on teachers’ developmentally appropriate 

practices in the childcare classroom, the overall childcare classroom quality, and the children’s 

cognitive skills. This study investigated characteristics of early childhood teachers and the 

impact these characteristics have on both the classroom as well as the child. The data provided 

by the NICHD allowed for an examination of the relationships between teachers’ characteristics 

and children’s cognitive skills using a large sample collected from sites spread out across the 

United States. Further, the longitudinal nature of the data allowed for an investigation of these 

relationships across time. Although other research studies have analyzed some of these 

constructs and their relationships in the past, the unique combination of the constructs this study 

investigated and the particular methodology employed to examine these constructs adds further 

dimension to the current knowledge of childcare in early childhood.  

The study produced a variety of significant results. Although early childhood teacher 

Developmentally Appropriate Beliefs and Early Childhood Education were both independent 

variables and considered to be generally distinct constructs, in many of the analyses they were 

moderately to highly correlated, with correlations ranging from .14 to .48, with many of the 
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correlations being significant. Considering past research this finding is not surprising. Previous 

research studies have shown that teachers with more education in early childhood are more likely 

to endorse developmentally appropriate beliefs (Cassidy et al., 1995; Rusher et al., 1992). 

Because teacher education in early childhood often involves the concept of Developmentally 

Appropriate Practice (Bredekamp & Copple, 1997), it seems appropriate that an increase in early 

childhood education leads to an increase in endorsement of Developmentally Appropriate 

Beliefs. The relationship between Early Childhood Education and teacher Developmentally 

Appropriate Beliefs was predicted a priori. Teacher education in early childhood and teacher 

agreement with developmentally appropriate beliefs were combined to predict teacher 

Developmentally Appropriate Practices, global Classroom Quality, and child Cognitive Abilities. 

Hierarchical multiple regressions were used to investigate these relationships.   

Based on a review of the literature, it was hypothesized that self-reported teacher 

Developmentally Appropriate Beliefs would be associated with independently rated teacher 

Developmentally Appropriate Practices. Using the Developmentally Appropriate Practices 

measure that included items chosen by expert raters, no significant correlation was found 

between teachers’ beliefs and teachers’ practices at child age 54 months and the correlation did 

not quite reach significance at child age 36 months. This may be due in part because the 

conservative Bonferroni correction was used to avoid any chance of Type-I error. However, a 

subscale was created from the factor analysis of the teacher behavior items at child age 36 

months. This subscale, the Socialization subscale, was composed of teacher socialization 

behaviors. The Socialization subscale contained items, which were theoretically linked to 

Vygotsky’s ideas on child socialization (Vygotsky, 1997). The items in this subscale included: 

“Responds to child’s talk,” “Speaks positively to child,” “Asks questions to child,” “Other talk to 
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child,” “Teaches social rule,” and “Positive physical contact.” Findings showed a significant 

correlation between the Socialization subscale and teacher Developmentally Appropriate Beliefs. 

Specifically, at child age 36 months, the use of a more focused measure of teacher socialization 

behaviors allowed the relationship to become more apparent. As predicted and previously shown 

in the literature, there is a connection between early childhood teacher beliefs and classroom 

Developmentally Appropriate Practices. It appears that the use of the more focused measure of 

Developmentally Appropriate Practices contributed to the significant finding. Vygotsky’s 

emphasis on the social environment as an influential force on the development of the child is 

reflected in the Socialization subscale. The use of a scale reflecting this content indicates 

Vygotsky’s ideas of child development are important at an early age, and teachers with 

specialized training are better able to provide this type of care. 

It was also hypothesized that teacher education in early childhood would be related to 

teacher Developmentally Appropriate Practices. Using the Developmentally Appropriate 

Practices variable that was created by the expert raters, there was a significant relationship 

between teacher Early Childhood Education and teacher Developmentally Appropriate Practices. 

These findings were consistent for all children at age 54 months, even when the effects of family 

income and maternal education were held constant. In addition, teacher education in early 

childhood significantly predicted the Academics subscale, the subscale composed of items 

related to teaching academic skills. This subscale was composed of the items: “Encourages or 

praises,” “Asks question,” “Teaches academic skill,” and “Facilitates learning.” The Guidance 

subscale, that was composed of items related to teacher guidance behaviors also approached 

being significantly correlated with teacher education in early childhood. The items in the 

Guidance subscale included: “Answers child’s question,” “Offers child a choice,” and “Teaches 

 61



 

a social rule.” After the Bonferroni correction was applied, the correlation was close to being 

significant. Again, it should be noted that this correction, which controls for any capitalization on 

chance, might have caused real relationships in the population to be missed in its conservative 

statistical approach. At child age 54 months teacher education in early childhood is significantly 

related to teacher Developmentally Appropriate Practices, which was predicted. Although this 

relationship was not significant at child age 36 months, it approached significance using the 

Socialization subscale. However, after the conservative Bonferroni correction was made, the 

correlation was close to being significant. These findings suggest a relationship between teacher 

Early Childhood Education and teacher Developmentally Appropriate Practices in the classroom. 

Further, these relationships become clearer at child age 54 months and when more focused 

measures of Developmentally Appropriate Practices are used. 

One possible reason why the relationship among these constructs may be weaker than 

expected may be due to the limitations of the measure that was used to assess teacher 

Developmentally Appropriate Practices. No specific a priori measure was used by the NICHD to 

assess for teacher Developmentally Appropriate Practices. For the purpose of this present 

secondary data analysis the interpretation of the given measure had to be altered. A measure 

most closely related to Developmentally Appropriate Practices was altered in order to assess for 

the construct. Although, the measure was altered in a number of different ways, and the resulting 

variables created by expert raters and factor analysis were highly useful, they may not assess for 

teacher Developmentally Appropriate Practices in the most accurate way possible. Even though 

this measure was developed in a post-hoc manner, its usefulness might continue to be explored 

and refined in future work.  

 62



 

Another possible reason why these relationships were not seen as clearly as would be 

expected could be due to the measure of teacher Developmentally Appropriate Beliefs. The 

measure that was used to assess this construct was not designed specifically to measure 

“developmentally appropriate beliefs,” although it does measure the amount of teacher 

agreement with traditional and progressive caregiving ideas. Traditional and progressive ideas 

are linked to Piaget and Vygotsky’s theories of child development, which are considered to be 

developmentally appropriate. Nevertheless, this measure may not be as specific as would be 

desired. Further, this same measure was given both at child ages 36 and 54 months. It is also 

possible that there are subtle differences between the developmentally appropriate beliefs held by 

teachers of these two different age groups that this measure failed to accurately assess. 

In the current study, it was also hypothesized that teacher Developmentally Appropriate 

Beliefs would play an important role in a global rating of Classroom Quality. Frede and Barnett 

(1992) found childcare that closely adhered to developmentally appropriate practices was rated 

high in quality. Results of the current study did not find these constructs to be significantly 

correlated at child age 36 months. However, at child age 54 months, high quality of childcare is 

significantly correlated with teacher Developmentally Appropriate Beliefs. In addition, at child 

age 54 months, the correlation was still significant even when the effects of family income and 

maternal education were removed. Further, teacher Developmentally Appropriate Beliefs were a 

significant predictor of Classroom Quality at child age 54 months. One possible explanation for 

this finding is that the children who were present at both 36 and 54 months were perhaps more 

acclimated to the childcare center setting because they have been consistently exposed to it for a 

longer period of time. Thus an atmosphere contributing to high quality may be more likely. 
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In this present study, it was also hypothesized that teacher education in early childhood 

would be related to the global rating of childcare quality. The relationship between teacher 

education in early childhood and Classroom Quality has been shown repeatedly in past research 

with preschool-age children. Specifically it has been shown that an increase of Early Childhood 

Education is associated with an increase in Classroom Quality (Blau, 2000; Cassidy et al., 1995; 

Clark & Stroud, 2002; Ruopp et al., 1979). In the current study, these findings have been 

replicated at child age 54 months, but not at 36 months. Also teacher Early Childhood Education 

is significantly correlated with Classroom Quality, even after the effects of family income and 

maternal education were held constant.  

In general, these results suggest that both teacher Developmentally Appropriate Beliefs 

and teacher Early Childhood Education are related to the quality of classroom, but interestingly 

this relationship does not seem to appear until child age 54 months. This result was somewhat 

surprising because previous research has shown teacher Early Childhood Education and 

Developmentally Appropriate Beliefs to be related to childcare quality for the entire span of 

preschool aged children. Further research may need to be conducted to test if this effect 

continues to be observed or if it may be a spurious finding in this study.  

Another hypothesis was tested regarding teacher Developmentally Appropriate Beliefs 

and child Cognitive Abilities. Since developmentally appropriate ideas regarding early childcare 

are rooted in Piagetian ideas regarding child cognitive development (Bredekamp & Copple, 

1997), it was hypothesized that children will have higher levels of cognitive achievement when 

their teachers endorsed more Developmentally Appropriate Beliefs. For all children present at 

both 36 and 54 months, there was a significant correlation between teacher Developmentally 

Appropriate Beliefs and child Cognitive Abilities. However, when the effects of maternal 
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education and family income were removed, the correlations became insignificant. Nevertheless, 

teacher Developmentally Appropriate Beliefs was a significant predictor of child Cognitive 

Abilities.  

It was also hypothesized that teacher Early Childhood Education would be related to 

child Cognitive Abilities as suggested by previous research. For example, a number of different 

studies have found a relationship between teacher early childhood education and child cognitive 

abilities (Clarke-Stewart, 1987; Howes, 1997; National Child Care Staffing Study, 1989). For the 

most part these findings were replicated. The results of the current study indicated a significant 

correlation between teacher Early Childhood Education and child Cognitive Abilities at child age 

36 months even after the effects of maternal education and family income are removed. 

However, at child age 54 months the relationship was not significant.  

These results suggest that the effects of earliest childcare experiences are more important, 

independent of family factors, than are somewhat later childcare experiences. By child age 54 

months, the positive or negative, effects of higher/lower maternal education and family income 

can remove any effect of childcare teacher education on child's cognitive outcome. One could 

further argue additional factors could contribute to the difference in findings. For example, 

different measures were used for ages 36 months and 54 months to assess Cognitive Abilities. 

Although these measures are generally related, it is fair to say that different measures may 

measure somewhat different constructs. Further, it can be difficult to differentiate between 

achievement and intelligence at the early stages of childhood. Another example of what may 

have contributed to the difference in findings is that teacher constancy may not be guaranteed. 

The NICHD study failed to track whether teachers changed between Phase I and Phase II.  
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To adequately address the limitations of the present study, general shortcomings of the 

NICHD study have to be addressed in conjuncture. Given the lack of cultural diversity, the lack 

of tracking teachers across time periods, the lack of adequate control for attrition rate, and the 

lack of national representation in their sample, these limitations burden the present study as well. 

Fortunately, with regard to specific findings, the NICHD study limitations do not completely 

corrupt the findings this present study produced. For example, advanced teacher education in 

early childhood development is undeniably vital to the quality of a classroom. It appears 

reasonable to suspect that children’s development in general depends on teachers’ willingness to 

engage in efforts to deepen their understanding of early childhood developmental issues.  

Although the current study offers important insight into how teacher Developmentally 

Appropriate Beliefs and Early Childhood Education are related to teacher Developmentally 

Appropriate Practices, Classroom Quality, and child Cognitive Abilities, some questions remain 

unanswered. Such as why are some of these relationships not seen until the children are age 54 

months? Future research could address this question. Developmentally Appropriate Practices 

were measured by subscales developed from a factor analysis on all teacher behaviors in the 

classroom. In order to adequately address teacher practices either a proper measure needs to be 

developed and validated or the measures that were constructed in the course of doing this study 

need to be refined. The use of a more refined measure specifically designed to assess for teacher 

Developmentally Appropriate Practices particularly specialized for child developmental level 

would also clarify matters further.  

This study closely investigated teacher characteristics and their impact on classroom 

quality and child cognitive abilities. Results of this study indicate that teachers play an important 

role in the construction of the classroom environment and on children’s lives. In particular, 
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teacher education and training in child development and developmentally appropriate practices 

play an essential role. Teacher education and training have been found to make significant 

contributions even beyond family factors, such as income and maternal education. This finding 

supports the work of such childcare programs as Head Start, that seek to provide high quality 

childcare to low income families. Such programs can provide additional enriching learning 

experiences that contribute to child development, even when the family itself is not able to 

provide those experiences.   

In order to make full use of the data collected by the NICHD researchers, additional 

analyses could be conducted. The results of this study may suggest that there are some 

developmental differences between children ages 36 months and 54 months. A closer evaluation 

of children at the two age periods could provide additional information about these differences. 

Also, an exploration of differences between the independent and dependent variables used in this 

study after a time period longer than 18 months would be beneficial. Given the scope of the 

NICHD study, the data set used for this secondary analysis could provide a plethora of additional 

information. For example, more other components of child development could be investigated. 

Social skills are learned very early on. This data set could provide useful information about 

paternal or maternal sensitivity on social skills development. Also the formation of peer 

relationships and its effect on socialization or social skills could be explored using this dataset. 

Longitudinal data as the NICHD study is in the process of accumulating are an invaluable source 

to further the understanding of overall child development. 
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Table 1     
    
Demographic Comparisons of Phase I Sample Participants at Child Age 36 Months and 
U.S. General Population 
 
 
 
Descriptive Information 

 
 
n  

U.S. population 
Percentages. 1990 
Census 

 
Child Gender    
    
     Males 112 (50.7%) 49% 
    
     Females 109 (49.3%) 51% 
    
Race    
    
     Caucasian 179 (81%) 80% 
    
     Non- Caucasian 42 (19.1%) 20% 
    
             African American 25 (11.3%) 12% 
    
             Asian American 5 (2.3%) 3% 
    
             Native American 1 (0.5%) 1% 
    
             Other  11 (5.0%) 4% 
         
Ethnicity    
    
     Non-Hispanic 205 (92.8%) 91% 
    
     Hispanic  16 (7.2%) 9% 
    
Maternal Education   
    
     No College 54 (24.4%)  
    
             Less than high school 15 (6.8%)  
    
             High school graduate or GED 39 (17.6%)  
 
 
 
 

  (table continues)
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Table 1 (continued)  
  
 
 
Descriptive Information 

 
 
n  

U.S. population 
Percentages. 1990 
Census 

  
     College or beyond 167 (75.6%) 
    
             Partial college  61 (27.6%)  
    
             College graduate 54 (24.4%)  
    
            Graduate level training  52 (23.6%)   
    
Family Structure   
    
     Single, not partnered 13 (5.9%)  
    
     Partnered 205 (92.7%)  
    
             Married  176 (79.6%)  
    
             Cohabitating  23 (10.4%)  
    
             Not Cohabitating, but involved 6 (2.7%)  
    
     Other  3 (1.4%)  
    
Gross 1991 family annual income Mean  

    
       $42,787 (SD = $37,492)  
    
Note. n = 221 total children. 1990 U.S. population data not shown was not available. 
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Table 2 
     
Demographics for Teachers in Child Care Centers at Child Age 36 Months 

 
Descriptive Information n Percentages  
     
Teacher Gender    
     
     Males  5 2.3%  
     
     Females  216 97.7%  
     
Teacher Race     
     
     Caucasian  179 81%  
     
     Non- Caucasian 41 18.6%  
     
             African American 30 13.6%  
     
             Asian American 4 1.8%  
     
             American Indian 1 0.5%  
     
             Other  6 2.7%  
     
     Missing  1 0.5%  
     
Teacher Ethnicity    
     
     Non-Hispanic 209 94.6%  
     
     Hispanic  8 3.6%  
     
     Missing data  4 1.8%  
     
Teacher education     
     
     High School Graduate 39 17.6%  
     
     Some College 106 48%  
     
   (table continues)
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Table 2 (continued)    
    
Descriptive Information n Percentages  
    
     Bachelor’s Degree 53 24%  
     
     Some Graduate Work 21 9.5%  
     
     Advanced Degree 2 0.9%  
     
Teacher Age  Mean   

     
       32 years (SD =10.2)  
Note. n = 221 total teachers.  
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Table 3      
     

   

     

Organization of the Measures 

Type of variable 
 

Construct Variable name 
 

Measure Time given 
   

Independent variables
 

      
    

    

     

    
      

    

   

   

     Teacher Education Teacher’s level of 
general education 
 

Teacher education Child Caregiver 
Interview 

36 & 54 Months 

      Teacher’s level of 
education in early 
childhood  

Teacher Early 
Childhood Education 

Child Caregiver 
Interview 

36 & 54 Months 

     Teacher 
     Developmentally 
     Appropriate Beliefs 

Teacher’s level of 
agreement with 
developmentally 
appropriate ideas 
 

Teacher 
Developmentally 
Appropriate Beliefs 

Ideas About Raising 
Children 

36 & 54 Months 

Dependent Variables
 
     Childcare Quality Independent observer’s 

global rating of 
classroom quality 
 

Classroom Quality Observational Ratings of 
the Caregiving 
Environment (ORCE)  
 

36 & 54 Months 

     Teacher 
     Developmentally 
     Appropriate Practice 

Amount of behaviors 
that the teacher exhibits 
that are considered 
developmentally 
appropriate practice 
 

Developmentally 
Appropriate Practice 

ORCE 36 & 54 Months 

(table continues)
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Table 3 (continued) 
    
Type of variable Construct Variable name Measure Time given 
    
     Child cognitive 
     abilities 

Child cognitive 
achievement 
 

Child Abilities Bracken Basic Concept 
Scale (BBCS) 

36 Months 

    
    

Woodcock-Johnson
 

  54 Months
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Table 4 
  
Items Evaluated for 36- Month ORCE Developmentally Practice Composite 

  
Item Expert inclusion votes (of 7 raters) 
  
Included Items  
  
     Responds to Child’s Talk 7 
  
     Reads Aloud to the Child/ren 7 
  
     Speaks Positively to the Child 6 
  
     Teaches Academic Skill 6 
  
     Teaches Social Rule 6 
  
     Positive Physical Contact 6 
  
Excluded Items  
  
     Gives Direction to Child/ren 4 
  
     Mutual Exchange 4 
  
     Asks Question to Child/ren 3 
  
     Other Talk to Child/ren 2 
  
     Restrictive Actions  0 
  
     Speaks Negatively to Child/ren 0 
  
Note.  The top six items with five votes or more to include were included in the final teacher Developmentally 
Appropriate Practice composite measure. All items were rated to include or exclude by seven Ph.D.-level graduate 
students in an A.P.A. clinical psychology program who have expertise in child development. 
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Table 5    
    
Demographic Comparisons of Phase II Sample Participants at Child Age 54 Months and 
U.S. General Population 
 
 
 
Descriptive Information 

 
 
n 

U.S. population 
Percentages. 1990 
Census 

 
Child Gender    
    
     Males 209 (49.5%) 49% 
    
     Females 213 (50.5%) 51% 
    
Race    
    
     Caucasian 353 (83.6%) 80% 
    
     Non- Caucasian 69 (16.3%) 20% 
    
             African American 43 (10.2%) 12% 
    
             Asian American 5 (1.2%) 3% 
    
             Native American 1 (0.2%) 1% 
    
             Other  20 (4.7%) 4% 
         
Ethnicity    
    
     Non-Hispanic 400 (94.8%) 91% 
    
     Hispanic  22 (5.2%) 9% 
    
Maternal Education   
    
     No College 98 (23.2%)  
    
             Less than high school 25 (5.9%)  
    
             High school graduate or GED 73 (17.3%)  
    
     College or beyond 324 (75.8%)  
    
   (table continues)
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Table 5 (continued)   
   
 
 
Descriptive Information 

 
 
n 

U.S. population 
Percentages. 1990 
Census 

   
             Partial college  124 (29.4%)  
    
             College graduate 109 (25.8%)  
    
            Graduate level training  91 (21.6%)   
    
Family Structure   
    
     Single, not partnered 26 (6.1%)  
    
     Partnered 392 (91.1%)  
    
             Married  342 (80.1%)  
    
             Cohabitating  22 (5.2%)  
    
             Not Cohabitating, but involved 28 (6.6%)  
    
     Other  3 (1.4%)  
    
Gross 1991 family annual  income Mean  

    
       $65,831 (SD = $62,532)  
    
Note. n = 422 total children. 1990 U.S. population data not shown was not available. 
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Table 6 
     
Demographics for Teachers in Child Care Centers at Child Age 54 Months 

 
Descriptive Information n Percentages  
     
Teacher Gender    
     
     Males  10 2.4%  
     
     Females  412 97.6%  
     
Teacher Race     
     
     Caucasian  381 90.3%  
     
     Non- Caucasian 39 9.2%  
     
             African American 25 5.9%  
     
             Asian American 3 0.7%  
     
             American Indian 2 0.5%  
     
             Other  9 2.1%  
     
     Missing  2 0.5%  
     
Teacher Ethnicity    
     
     Non-Hispanic 404 95.7%  
     
     Hispanic  15 3.6%  
     
     Missing data  3 0.7%  
     
Teacher education     
     
     Less than High School 5 1.2%  
     
     High School Graduate 30 7.1%  
     
     Some College 152 36%  
     
   (table continues)
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Table 6 (continued)    
    
Descriptive Information n Percentages  
    
     Bachelor’s Degree 121 28.7%  
     
     Some Graduate Work 2 0.5%  
     
     Advanced Degree 112 26.5%  
     
Teacher Age  Mean   

     
       38 years (SD =10.9)  
Note. n = 422 total teachers.  
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Table 7 
  
Items Evaluated for 54- Month ORCE Developmentally Practice Composite 

  
Item Expert inclusion votes (of 7 raters) 
  
Included Items  
  
     Reads Aloud to Child/ren 7 
  
     Encourages or Praises 7 
  
     Answers Child’s Question 7 
  
     Offers Choice 7 
  
     Teaches Social Rule 7 
  
     Teaches Academic Skill 7 
  
     Facilitates Learning 7 
  
     Playful Exchange 6 
  
     Asks Child Question 5 
  
Excluded Items  
  
     Gives Direction 3 
  
     Adult Other Talk to Child  2 
  
     Negative Management 0 
  
Note. The top nine items with five votes or more to include were included in the final teacher Developmentally 
Appropriate Practice composite measure. All items were rated to include or exclude by seven Ph.D.-level graduate 
students in an A.P.A. clinical psychology program who have expertise in child development. 
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Table 8 
 

      
         

     Variables for Phase I Analyses at Child Age 36 Months 
   

Mean 
 
SD 

 
Skewness 

S.E. 
Skewness 

Ratio of 
Skewness 
to S.E. 

 
Kurtosis 

 
S.E. 
Kurtosis 

Ratio of 
Kurtosis 
to S.E. 

Independent Variables 
 

        

     Teacher 
     Education 

3.28        

        

         

        

        

         

        

        

        

        

0.89 0.53 0.16 3.31 -0.05 0.33 -0.15

     (from Child 
     Caregiver Interview) 
     (range = 2 to 6) 
 

        

     Teacher Early          
     Childhood 
     Education 

2.12 1.33 -0.44 0.16 -2.75 -0.93 0.33 -2.81

     (from Child 
     Caregiver Interview) 
     (range = 0 to 4) 
 

        

     Teacher          
     Developmental 
     Belief 

70.03 17.77 0.20 0.16 1.25 -0.55 0.33 -1.67

     (from Ideas About 
     Raising Children) 
     (range = 32 to 116) 
  

        

Dependent Variables 
  

        

     Classroom Quality 3.35 0.89 -0.02 0.16 -0.13 -0.49 0.33 -1.48 
     (from ORCE)         
     (range = 1.5 to 5)       (table continues)

 80



 

Table 8 (continued)
  

        
        

   
Mean 

 
SD 

 
Skewness 

S.E. 
Skewness 

Ratio of 
Skewness 
to S.E. 

 
Kurtosis 

 
S.E. 
Kurtosis 

Ratio of 
Kurtosis 
to S.E. 

          
     Child Abilities 17.16 10.30 0.63 0.16 3.95 -0.13 0.33 -0.39 
     (from BBCS)         
     (range = 0 to 46) 
  

        
        

     ORCE Composite 16.71 9.31 0.92 0.16 5.75 0.69 0.33 2.09 
     (from ORCE)         
     (range = 0 to 46)         
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Table 9        
        
Individual Items in ORCE Composite at Child Age 36 Months 
        
  

 
RAC 

 
 
TAS 

 
 
TSR 

 
 
PPC 

 
 
RCT 

 
 
SPC 

Developmental 
Practice  
Composite  

        
Corrected 
item total 
correlation 

0.13 0.24 0.39 0.12 0.31 0.49  

        
Alpha if 
item 
deleted 

0.49 0.44 0.40 0.49 0.44 0.36  

        
Mean 1.92 2.57 1.54 1.55 7.00 2.12 16.71 
        
SD 2.68 3.14 1.86 1.94 4.91 1.90 9.31 
        
Maximum 17.5 22 8.5 11 31.03 11.5 46 
        
Skewness 1.98 2.57 1.59 1.96 1.39 1.75 0.92 
        
Kurtosis 5.75 9.94 2.36 4.83 3.41 4.42 0.69 
 
Note. n = 221.  
RAC = Reads aloud to child 
TAS = Teaches academic skill 
TSR = Teaches social rule 
PPC = Positive physical contact 
RCT = Responds to child talk 
SPC = Speaks positively to child. 
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Table 10 
      
Intercorrelations of the Three Factor Model of ORCE Teacher Behavior Variables at Child Age 36 
Months 
      
  

 
 
ORCE  
(11 item) 

 
 
 
Socialization 
(6 item) 

 
 
Behavior 
Management 
(3 item) 

 
 
 
Achievement 
Orientation (2 item) 

 

      
ORCE (.77)     
(11 item)      
      
Socialization .94 (.75)    
(6 item)      
      
Behavior 
Management 

.64 .40 (.65)   

(3 item)      
      
Academics .58 .39 .29 (.34)  
(2 item)      
      
Note. Values on the diagonal are alpha internal consistency reliability coefficients. 
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Table 11 
 

      
         

     Variables for Phase II Analyses at Child Age 54 Months 
   

Mean 
 
SD 

 
Skewness 

S.E. 
Skewness 

Ratio of 
Skewness 
to S.E. 

 
Kurtosis 

 
S.E. 
Kurtosis 

Ratio of 
Kurtosis 
to S.E. 

Independent Variables 
 

        

     Teacher 
     Education 

15.40        

        

        

        

        

         

        

        

        

        

2.20 -1.00 0.12 0.36 4.30 0.24 17.92

     (from Child 
     Caregiver Interview) 
     (range = 4 to 21) 
  

        

     Teacher Early          
     Childhood 
     Education 

3.7 1.37 -0.12 0.12 -1.00 -1.16 0.24 -4.83

     (from Child 
     Caregiver Interview) 
     (range = 1 to 6) 
 

        

     Teacher          
     Developmental 
     Belief 

63.25 15.48 0.41 0.12 3.42 -0.20 0.24 -0.83

     (from Ideas About 
     Raising Children) 
     (range = 30 to 120) 
  

        

Dependent Variables 
  

        

     Classroom Quality 3.54 0.89 -0.28 0.12 -2.33 -0.02 0.24 -0.08 
     (from ORCE)         
     (range = 1 to 5)       (table continues)
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Table 11 (continued)
  

        
        

   
Mean 

 
SD 

 
Skewness 

S.E. 
Skewness 

Ratio of 
Skewness 
to S.E. 

 
Kurtosis 

 
S.E. 
Kurtosis 

Ratio of 
Kurtosis 
to S.E. 

          
     Child Abilities 101.53 

 
15.48 
 

-0.63 
 

0.12 
 

5.25 
 

0.79 
 

0.24 
 

3.29 
      (from Woodcock 

      Johnson) 
     (range = 0 to 46) 
  

        
        

     ORCE Composite 19.14 3.18 -0.20 0.12 -1.67 -0.40 0.24 -1.67 
     (from ORCE)         
     (range = 9 to 27)         
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Table 12           
           
Individual Items in ORCE Composite at Child Age 54 Months          
           
  

 
RAC 

 
 
TAS 

 
 
TSR 

 
 
EP 

 
 
AnCQ

 
 
OC 

 
 
ACQ 

 
 
FL 

 
 
PE 

Developmental 
Practice   
Composite  

           
Corrected 
item total 
correlation 

0.32 0.23 0.16 0.57 0.21 0.29 0.62 0.49 0.43  

           
Alpha if 
item 
deleted 

0.66 0.68 0.69 0.62 0.68 0.67 0.57 0.62 0.65  

           
Mean 2.76 3.20 1.00 3.39 1.18 1.34 10.78 3.84 6.52 34 
           
SD 4.13 4.67 1.61 3.26 1.60 1.84 6.56 4.42 6.45 20.29 
           
Maximum 25 49 13 21 9 11 39 28 41 142 
           
Skewness 1.86 3.66 2.47 1.67 1.91 2 0.88 1.75 1.42 1.09 
           
Kurtosis 4.19 24.47 9.22 3.95 4.32 4.93 1.10 3.97 3.11 2.35 
Note. n = 422.  
RAC = Reads Aloud to Child/ren 
TAS = Teaches Academic Skill 
TSR = Teaches Social Rule 
EP = Encourages or Praises 
AnCQ = Answers Child’s Question 
OC = Offers Choice 
ACQ = Asks Child Question 
FL = Facilitates Learning 
PE = Playful Exchange. 
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Table 13 
      
Intercorrelations of the Three Factor Model of ORCE Teacher Behavior Variables at Child Age 
54 Months 
      
  

 
ORCE  
(9 item) 

 
 
Academics  
(4 item) 

 
 
Nurturing         
(2 item) 

 
 
Guidance  
(3 item) 

 

      
ORCE (.68)     
(9 item)      
      
Academics .89 (.71)    
(4 item)      
      
Nurturing .71 .33 (.58)   
(2 item)      
      
Guidance .46 .29 .21 (.34)  
(3 item)      
      
Note. Values on the diagonal are alpha internal consistency reliability coefficients.
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Note n = 221. * = p < .05, ** = p < .01, *** = p < .001, (before Bonferroni correction).  † = p p  < .001, ††† = p  < .00 (with Bonferroni 
correction).

 < .008, †† = 01 

Correlations of Independent and Dependent Variables, Income, and Maternal Education at 36 Months 
  

Teacher 
Developmental 
beliefs 

 
 
Teacher 
education 

 
Teach. early 
childhood 
education 

 
 
Classroom 
quality 

 
 
Child 
abilities 

 
 
ORCE 
composite 

 
 
Family 
income 

 
 
Maternal 
education 

         
Teacher 
developmental 
beliefs 
 

-        

        
       

       
      

        
       

       
    

     
      

      
       

       
   

Teacher 
education 
 

-.41***†† 
(p < .001) 
 

-

Teacher early 
childhood 
education 
 

-.36***†† 
(p < .001) 

.46***†† 
(p < .001) 

-

Classroom 
quality 
 

-.15* 
(p = .03) 
 

.11 .03 -

Child abilities -.20**† 
(p = .003) 
 

.20**† 
(p = .002) 
 

.20**† 
(p = .003) 
 

.19**† 
(p = .005) 
 

-

ORCE 
composite 
 

-.14* 
(p = .04) 
 

.11 .11 .26***†† 
(p < .001) 
 

.08 -

Family 
income 
 

-.13 .13 .02 .04 .25***†† 
(p < .001) 
 

.10 -

Maternal 
education 

-.24***†† 
(p < .001) 

.12 .05 .17*
(p = .01) 

.49***†† 
(p < .001) 

-.01 .33***†† 
(p < .001) 

- 
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Note. n = 221. * = p < .05, ** = p < .01,*** = p < .001 (without Bonferroni correction) .† = p  < .008, †† = p  < .001, ††† = p  < .0001 (with Bonferroni 
correction). 

Partial Correlations of Independent and Dependent Variables Controlling for Income and Maternal Education at 36 Months 
  

Teacher 
developmental 
beliefs 

 
 
Teacher 
education 

Teacher 
early 
childhood 
education 

 
 
Classroom 
quality 

 
 
Child 
abilities 

 
 
ORCE 
composite 

 
 

 
 

         
Teacher 
developmental 
beliefs 
 

-        

        
       

       
      

        
        

        
    

       
      

      

Teacher 
education 
 

-.39***†† 
(p < .001) 
 

-

Teacher early 
childhood 
education 
 

-.34***†† 
(p < .001) 

.46***†† 
(p < .001) 

-

Classroom 
quality 
 

-.12 .10 .03 -

Child abilities -.10 .15* 
(p = .03) 
 

.22***†† 
(p = .001) 
 

.12 
 

-

ORCE 
composite 
 

-.17* 
(p = .02) 
 

.12 .12 .28***†† 
(p < .001) 
 

.10 -
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Note. n = 221. * = p < .05, ** = p < .01,*** = p < .001(without Bonferroni correction). † = p  < .001, ††† = p  < .000 (with Bonferroni 
correction). 

 < .008, †† = p 1 

 
Correlations of Independent and Dependent Variables, Income, and Maternal Education at 36 Months for Children Present at both 36 
and 54 Months 
 

Teacher 
developmental 
beliefs 

 
 
Teacher 
education 

 
Teach. early 
childhood 
education 

 
 
Classroom 
quality 

 
 
Child 
abilities 

 
 
ORCE 
composite 

 
 
Family 
income 

 
 
Maternal 
education 

         
Teacher 
developmental 
beliefs 
 

-        

        
       

       
      

        
       

       
    

     
       

       
        

       
  

Teacher 
education 
 

-.41***†† 
(p < .001) 
 

-

Teacher early 
childhood 
education 
 

-.48***†† 
(p < .001) 

.42***†† 
(p < .001) 

-

Classroom 
quality 
 

-.15 
(p = .08) 
 

.13 .002 -

Child abilities -.29**† 
(p = .001) 
 

.27**† 
(p = .002) 
 

.25**† 
(p = .004) 
 

.26**† 
(p = .003) 
 

-

ORCE 
composite 
 

-.15 
(p = .09) 
 

.07 .14 .16
 

.09 -

Family 
income 
 

-.08 .16 .04 .06 .24**
(p = .009) 
 

.004 -

Maternal 
education 

-.31***†† 
(p < .001) 

.18 
(p = .04) 

.14 .23**
(p = .009) 

.43***†† 
(p < .001) 

-.12 .33***†† 
(p < .001) 

- 
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Note. n = 221. * = p < .05, ** = p < .01,*** = p < .001 (without Bonferroni correction) .† = p  < .008, †† = p  < .001, ††† = p  < .0001 (with Bonferroni 
correction).

Partial Correlations of Independent and Dependent Variables Controlling for Income and Maternal Education at 36 Months for 
Children Present at Both 36 and 54 Months 
  

Teacher 
developmental 
beliefs 

 
 
Teacher 
education 

Teacher 
early 
childhood 
education 

 
 
Classroom 
quality 

 
 
Child 
abilities 

 
 
ORCE 
composite 

 
 

 
 

         
Teacher 
developmental 
beliefs 
 

-        

        
       

       
      

        
        

        
    

     
       

Teacher 
education 
 

-.39***†† 
(p < .001) 
 

-

Teacher early 
childhood 
education 
 

-.46***†† 
(p < .001) 

.41***†† 
(p < .001) 

-

Classroom 
quality 
 

-.11 .09 -.01 -

Child abilities -.21* 
(p = .02) 
 

.21* 
(p = .02) 
 

.23** 
(p = .009) 
 

.18* 
(p = .05) 
 

-

ORCE 
composite 

-.22* 
(p = .02) 

.09 .16 .23**
(p = .01) 

.17 -
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Correlations of Independent Variables and ORCE Total and Three Subscales Created by Factor Analysis at 36 Months for 
Participants Present at 36 & 54 Months 
  

 
Teacher 
developmental 
beliefs 

 
 
 
Teacher 
education 

 
Teacher 
early 
childhood 
education 

 
Factor 1: 
Child 
socialization
(6 items) 

 
Factor 2: 
Behavior 
management 
(3 items) 

 
Factor 3: 
Achievement 
Orientation 
(2 items) 

 
 
 
ORCE total 
(11 items) 

 
 

Teacher 
developmental 
beliefs 

-        

       

      

       

       

      

    

Teacher 
education 

-.41***†† 
(p < .001) 

-

Teacher early 
childhood 
education 

-.48***†† 
(p < .001) 

.42***†† 
(p < .001) 
 

-

Factor 1: 
Child 
socialization 
(6 items) 

-.29**† 
(p = .001) 

.15 .18*
(p = .04) 

-

Factor 2: 
Behavior 
management 
(3 items) 

-.11 .10 .12 .40***†† 
(p < .001) 

-

Factor 3: 
Achievement 
Orientation  
(2 items) 

.10 .03 .05 .39***†† 
(p < .001) 

.29***†† 
(p < .001) 

-

ORCE total 
(11 items) 

-.23** 
(p = .009) 
 

.14 .18* .94***†† 
(p < .001) 

.64***†† 
(p < .001) 

.58***†† 
(p < .001) 

-

Note. n = 422. * = p < .05, ** = p < .01,*** = p < .001 (without Bonferroni correction).† = p  < .008, †† = p  < .001, ††† = p  < .0001 (with Bonferroni 
correction). 
 



Note. n = 422. * = p < .05, ** = p < .01,*** = p < .001. † = p  < .008, †† = p  .001, ††† = p  < .0001 (with Bonferroni correction).  
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Correlations of Independent and Dependent Variables, Income, and Maternal Education at 54 Months 
  

Teacher 
developmental 
beliefs 

 
 
Teacher 
education 

 
Teach. early 
childhood 
education 

 
 
Classroom 
quality 

 
 
Child 
abilities 

 
 
ORCE 
composite 

 
 
Family 
income 

 
 
Maternal 
education 

         
Teacher 
developmental 
beliefs 
 

-        

        
       

       
      

        
     

     
       

        
    

     
   

   

  

Teacher 
education 
 

-.27***†† 
(p < .001) 
 

-

Teacher early 
childhood 
education 
 

-.20***†† 
(p < .001) 

.56***†† 
(p < .001) 

-

Classroom 
quality 
 

-.22***†† 
(p < .001) 
 

.19***†† 
(p < .001) 
 

.23***†† 
(p < .001) 
 

-

Child abilities -.15**† 
(p= .002) 
 

.06 .07 .10 -

ORCE 
composite 
 

-.08 
 

.16***†† 
(p= .001) 
 

.18***†† 
(p < .001) 
 

.25***†† 
(p < .001) 
 

.03 -

Family 
income 
 

-.14**† 
(p = .004) 
 

.12**† 
(p= .002) 
 

.13** 
(p= .009) 
 

.16***†† 
(p= .001) 
 

.24***†† 
(p < .001) 
 

.08 -

Maternal 
education 
 

-.22***†† 
(p < .001) 
 

.12* 
(p= .02) 
 

.13* 
(p= .01) 
 

.18***†† 
(p= .001) 
 

.41***†† 
(p< .001) 
 

.04 .43***†† 
(p< .001) 
 

- 
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Note. n = 422.* = p < .05, ** = p < .01,*** = p < .001 (without Bonferroni correction). † = p  < .008, †† = p  < .001, ††† = p  < .0001 (with Bonferroni 
correction).
 
 

 

 

 

Partial Correlations of Independent and Dependent Variables Controlling for Income and Maternal Education at 54 Months 
  

Teacher 
developmental 
beliefs 

 
 
Teacher 
education 

Teacher 
early 
childhood 
education 

 
 
Classroom 
quality 

 
 
Child 
abilities 

 
 
ORCE 
composite 

 
 

 
 

         
Teacher 
developmental 
beliefs 
 

-        

        
       

       
      

        
     

      
      

         
    

Teacher 
education 
 

-.25***†† 
(p < .001) 
 

-

Teacher early 
childhood 
education 
 

-.17***†† 
(p < .001) 

.55***†† 
(p < .001) 

-

Classroom 
quality 
 

-.19***†† 
(p < .001) 
 

.10 .21***†† 
(p < .001) 
 

-

Child abilities -.07 .02 
 

.01 .01 -

ORCE 
composite 

-.08 .15**† 
(p= .002) 

.18***†† 
(p < .001) 

.26***†† 
(p < .001) 

.02 -
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Note. n = 221. * = p < .05, ** = p < .01,*** = p < .001(without Bonferroni correction). † = p  < .001, ††† = p  < .000 (with Bonferroni 
correction).

 < .008, †† = p 1 

Correlations of Independent and Dependent Variables, Income, and Maternal Education at 54 Months for Participants Present at 36 
& 54 Months 
 

Teacher 
developmental 
beliefs 

 
 
Teacher 
education 

 
Teach. early 
childhood 
education 

 
 
Classroom 
quality 

 
 
Child 
abilities 

 
 
ORCE 
composite 

 
 
Family 
income 

 
 
Maternal 
education 

         
Teacher 
developmental 
beliefs 
 

-        

        
        

        
      

        
     

     
       

        
    

      
   

     
   

Teacher 
education 
 

-.14 -

Teacher early 
childhood 
education 
 

-.17 .69***†† 
(p < .001) 

-

Classroom 
quality 
 

-.28**† 
(p= .002) 
 

.24**† 
(p= .006) 
 

.32***†† 
(p < .001) 
 

-

Child abilities -.27**† 
(p= .002) 
 

-.10 .07 .08 -

ORCE 
composite 
 

 .03 .10 .26**† 
(p= .004) 
 

.22* 
(p= .01) 
 

.002 -

Family 
income 
 

-.18* 
(p= .04) 
 

.11 .26**† 
(p= .003) 
 

.16 .32***†† 
(p < .001) 
 

.04 -

Maternal 
education 

-.35***†† 
(p < .001) 

.01 .09 .17 .37***†† 
(p < .001) 

-.06 .50***†† 
(p < .001) 

- 
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Note. n = 221. * = p < .05, ** = p < .01,*** = p < .001 (w oni co † = p  < .008, †† = p  < .001, ††† = p  < .0001 (with Bonferroni 
correction).

ithout Bonferr rrection) . 

Partial Correlations of Independent and Dependent Variables Controlling for Income and Maternal Education at 54 Months for 
Participants Present at 36 & 54 Months 
  

Teacher 
developmental 
beliefs 

 
 
Teacher 
education 

Teacher 
early 
childhood 
education 

 
 
Classroom 
quality 

 
 
Child 
abilities 

 
 
ORCE 
composite 

 
 

 
 

         
Teacher 
developmental 
beliefs 
 

-        

        
        

        
      

        
     

      
       

        
      

Teacher 
education 
 

-.14 -

Teacher early 
childhood 
education 
 

-.14 .69***†† 
(p < .001) 

-

Classroom 
quality 
 

-.24**† 
(p= .008) 
 

.08 .30***†† 
(p= .001) 
 

-

Child abilities -.18* 
(p= .05) 
 

-.10 .04 .05 -

ORCE 
composite 

.02 .08 .24**† 
(p= .007) 

.24**† 
(p= .007) 

.05 -
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Correlations of Independent Variables and ORCE Total and Three Subscales Created by Factor Analysis at 54 Months 
for Participants Present at 36 & 54 Months 
  

Teacher 
developmental 
beliefs 

 
 
Teacher 
education 

 
Teach. early 
childhood 
education 

 
Factor 1: 
Academics 
(4 items) 

 
Factor 2: 
Guidance 
(3 items) 

 
Factor 3: 
Nurturance 
(2 items) 

 
 
ORCE total 
(9 items) 

 
 

Teacher 
developmental 
beliefs 

-        

        

      

        

      

       

    

Teacher 
education 

-.14 -

Teacher early 
childhood 
education 

-.17 .69***†† 
(p < .001) 

-

Factor 1: 
Academics 
 (4 items) 

.08 .07 .23*
(p = .01) 

-

Factor 2: 
Guidance 
(3 items) 

-.17 .19*
(p = .03) 

.23** 
(p = .009) 

.33***†† 
(p < .001) 

-

Factor 3: 
Nurturance 
(2 items) 

-.01 .05 .14 .36***†† 
(p < .001) 

.16 -

ORCE total  
(9 items) 

.03 .10 .26***†† 
(p < .001) 

.92***†† 
(p < .001) 

.47***†† 
(p < .001) 

.66***†† 
(p < .001) 

-

Note. n = 221. * = p < .05, ** = p < .01,*** = p < .001 (without Bonferroni correction).† = p  < .008, †† = p  < .001, ††† = p  < .0001 (with Bonferroni 
correction). 
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