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ABSTRACT 

The purpose of this study is to understand preschool teachers' beliefs about 

science and how their beliefs are related to their science teaching activities. In addition, 

this study investigated the differences between preschool teachers in accredited and non­

accredited child care centers concerning science teaching. Sixty-two preschool teachers of 

3-and 4-year children employed in 37 child care centers in Iowa participated in this study. 

Thirty-three of the preschool teachers were employed in 19 centers accredited by the 

National Academy of Early Childhood Programs and 29 preschool teachers were 

employed in 18 non-accredited child care centers. The results showed that preschool 

teachers in both accredited and non-accredited child care centers had similar demographic 

characteristics and held similar beliefs about science teaching. Preschool teachers in 

accredited child care centers more frequently offered curriculum dimensions, including 

classroom science teaching activities, than those in non-accredited child care centers. In 

addition, the preschool teachers in non-accredited child care centers tended to prefer 

teaching words and active play (i. e., language and literacy and gross motor and outdoors 

activities) more than the preschool teachers in accredited child care centers. Furthennore, 

preschool teachers with higher education levels reported that language and literacy was 

the easiest activity to include in their teaching whereas preschool teachers with lower 

education levels reported that aesthetic expression activities (art, music, drama, & 

movement) was the easiest activities to include in their teaching. 



CHAPTER 1: INTRODUCTION 

Science for young children embraces a broad range of experiences with living 

things, properties of matter, atmosphere, weather, and nutrition. "Our world is a huge 

hands-on museum, a well stocked laboratory, a fascinating never-ending field trip," and 

"science is everywhere," proclaims Ziemer (1987, p. 44-45). Like scientists, children 

have an abundant curiosity for asking questions and they "try out a wide range of ideas 

with no fear of being wrong" (Trumbull, 1990, p. 8). Children pose many questions that 

stimulate and lead them to more questions and new ideas. According to Piaget's cognitive 

development theory, children around the ages of two to seven years are not able to think 

logically or abstractly, so hands-on opportunities with actual things and experiences are 

very important for their learning. Science experiences provide many opportunities for 

children's learning based on their natural curiosity and eagerness to explore and discover 

the world through all of their senses (Jacobson & Bergman, 1980). 

Teaching children science has changed from a focus on memorizing facts to 

understanding and applying scientific concepts to daily life (National Association for the 

Education of Young Children, 1989; Smith, Blakeslee, & Anderson, 1993). A commonly 

used Chinese proverb says "We do not catch a fish for a child but we need to teach and 

give the child a tool to catch a fish." The goal of science education for young children is 

to nurture children so they have the ability to apply scientific knowledge across their 

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

provides guidelines for developmentally appropriate practice to assist teachers in offering 
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appropriate curriculum for children under 8 years (Bredekamp & Copple, 1997). 

However, no studies have investigated the relationship between the NAEYC 

developmentally appropriate practice guidelines for science and preschool teachers' 

classroom science teaching practices. 

Teachers' teaching practices (e.g., teaching strategies and curriculum planning) 

are influenced significantly by their beliefs (Baker, 1991). Teachers' beliefs about science 

are related to their science education background, their views about science, and their 

attitudes about science. Several studies have shown strong relationships between 

teachers' beliefs and their classroom practices (Bloom, 1989; Mayers, 1991). For 

instance, Charlesworth, Hart, Burts, and Hernandez (1991) argued that kindergarten 

teachers with more developmentally appropriate beliefs have more developmentally 

appropriate practices for young children. Furthennore, researchers have begun to explore 

the relationship between teachers' beliefs about science and their science teaching 

practices mostly at the elementary or secondary level. For example, Bloom (1989) studied 

pre service elementary school teachers' conceptions of science and the relationship 

between preservice teachers' beliefs about science and their understandings of science. 

Most of these teachers had little or no background in science. A majority of the preservice 

teachers viewed that it was important for children to understand various aspects of 

science, such as science methods, concepts, and theories. Pomeroy (1993a) investigated 

scientists, and secondary and elementary school teachers' beliefs about the nature of 

science. She found that these three professional groups held different views about 

science; for example, traditional views of science were strongly held by the scientists. 



3 

Teachers with less traditional views of science tended to oppose the position asswned by 

most of the standard textbook renditions of science. Further she explained that teachers' 

views of science came from their knowledge, teaching experiences, and observations. 

Teachers' various views of science were related to how they view children's learning. 

Pomeroy (1993b) studied elementary school teachers' beliefs about the nature of science 

and their classroom practices. She found that the elementary school teachers were unable 

to describe how children develop concepts from their experiences. No studies were found 

that investigated preschool teachers' beliefs about science teaching, or the relationship 

between preschool teachers' beliefs about science teaching and their classroom teaching 

specifically related to science. 

Teachers' attitudes about science education also influence their actual classroom 

teaching. If teachers do not feel comfortable teaching science because of a perceived 

inadequacy of the knowledge about science, a fear of science experiments, or a view of 

science activities as unimportant learning activities (Sprung, Froschl, & Campbell, 1985), 

they tend to spend less time on science instruction or they do not include science in their 

curriculwn (Duckworth, Easley, Hawkins, & Henriques, 1990). Most researchers have 

focused on elementary teachers' science teaching such as their views of science and time 

involvement (Manning, Esler, & Baird, 1982; Morey, 1990). For instance, Manning, 

Esler, and Baird (1982) studied elementary teachers' level of preparation for teaching 

science and their attitudes toward science. About 12% of the 191 teachers reported that 

they had taken no college-level courses in science content, 20% have never had a science 

methods course, and 65% had never attended an inservice seminar concerning science 
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teaching. The teachers tended to have very low teaching preferences for science teaching 

with only 4% of the teachers ranking science as their first teaching preference. Morey 

(1990) studied the status of science education in Illinois elementary schools. Nearly 40% 

of the elementary school teachers tended to use textbooks rather than hands-on science 

activities. Many of the teachers did not meet the minimum standards for science teacher 

preparation. No study was found that focused on preschool teachers' preparation to teach 

science, their teaching preferences for various activities, their actual teaching practices, or 

their views about science teaching. 

Many researchers have found that the quality of child care program influences 

children's developmental outcomes (Howes, 1992; Howes, Phillips, & Whitebook, 1992; 

Howes & Smith, 1995; Kontos, Hsu, & Dunn, 1994). High-quality child care is 

associated with optimal developmental outcomes for young children. Child care quality 

has often been defined as having both structural and process aspects. Structural quality 

includes teacher-child ratio, group size, teacher's education and training, whereas process 

quality includes teacher's interactions with children, especially warm, sensitive, and 

nurturing interactions (Dunn, 1993; Howes, 1992; Howes & Hamilton, 1993). The 

teachers' educational level and years of teaching experiences in child care have been 

identified as important characteristics of high quality child care (Dunn, 1993; Howes, 

1992). Children in high quality care settings are associated with positive developmental 

outcomes (Dunn, 1993; Howes, 1992). Positive correlations have been found between 

caregivers with at least a bachelor's degree and their classroom behaviors, such as they 

are more sensitive, less harsh, and provide more appropriate care to children (Cost, 
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Quality, and Child Outcomes Study Team, 1995; Ruopp, Travers, Glantz, & Coelen, 

1979; Whitebook, Howes, & Phillips, 1989). No study was found that investigated the 

relationship between child care quality and preschool teachers' science teaching or 

preschool teachers' beliefs about science education. 

The Developmentally Appropriate Practice (DAP) guidelines developed by the 

National Association for the Education of Young Children (NAEYC) are consistent with 

the characteristics of high-quality child care programs (Howes & Smith, 1995). 

Developmentally appropriate practice guidelines are based on the knowledge of age­

related characteristics, individual interests, needs, and strengths, and social and cultural 

contexts in which children live (Bredekamp & Copple, 1997). Developmentally 

appropriate beliefs are associated with developmentally appropriate practices (Bryant, 

Burchinal, Lau, & Sparling, 1994; Charlesworth, Hart, Burts, & DeWolf, 1993; Oakes & 

Caruso, 1990). Teachers with more developmentally appropriate beliefs expressed more 

control in their teaching than did teachers with less developmentally appropriate beliefs 

(Charlesworth et al, 1993). Furthermore, child care programs accredited by the National 

Academy of Early Childhood Programs (NAECP) provide high quality programs for 

young children (National Academy of Early Childhood Programs, 1984). Accredited 

child care centers are qualitatively different from non-accredited child care centers 

(Bredekamp, 1993; National Child Care Staffing Study, 1989; Powell, Eisenberg, & 

Vogel, 1994; Whitebook, Phillips, & Howes, 1993). Teachers in accredited child care 

centers had more formal education, higher levels of early childhood education training, 

and more years teaching experience than those in non-accredited child care centers 
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(National Child Care Staffing Study, 1989); Accredited child centers had better-trained 

staff and lower staff turnover than those in non-accredited child care centers (National 

Child Care Staffing Study, 1989). In addition, accredited child care centers also had 

higher Early Childhood Environment Rating Scale (ECERS) scores than non-accredited 

child care centers (Whitebook, 1996). However, no study was found that investigated the 

relationship between preschool teachers' beliefs and practices concerning science 

teaching. Also, no research has examined a comparison of preschool teachers' beliefs and 

practices concerning science teaching between accredited and non-accredited child care 

centers. 

The focus of the present study is an examination of the relationship between 

preschool teachers' beliefs about science teaching and their classroom practices. Also, the 

purpose of this study is to understand preschool teachers' beliefs about science and how 

their beliefs are related to their science teaching activities and their teaching practices. In 

addition, this study investigated the differences between accredited and non-accredited 

child care centers concerning science teaching. In this study, it is hypothesized that: 

1) Preschool teachers in accredited child care centers will have more non-traditional 

beliefs about science teaching than preschool teachers in non-accredited child care 

centers. 

2) Preschool teachers in accredited child care centers will more frequently provide 

classroom science teaching activities and equipment than non-accredited child care 

centers. 
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3) Preschool teachers with more non-traditional views of science will provide more 

science activities in their teaching. 

4) Preschool teachers with more non-traditional views of science will prefer to teach 

science activities in their teaching. 
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CHAPTER 2: LITERATURE REVIEW 

Science and Young Children 

Many science educators agree that science is defined as "the process of becoming 

aware of and understanding ourselves, other living things, and the environment through 

the senses and personal exploration" (McIntyre, 1984, p.6). Science is "the process of 

inquiry-of raising and trying to answer questions about the world in which we live" 

(Chaille & Britain, 1997, p. 15). Children become active learners in their own way and in 

their own time as their awareness and understanding of the physical world increases 

(McIntyre, 1984). "Science for young children is finding out about the world in which 

they live," according to Smith (1981). The goal of children experiencing and learning 

science is to help them develop an appreciation and awareness of the world around them. 

By using scientific skills in their daily experiences, young children are encouraged to 

think logically and creatively, and to approach alternative solutions for problems (DeVito 

& Krockover, 1980). When children are engaged in using scientific methods, they 

investigate problems, make predictions about outcomes (ie., generate hypotheses), do 

experiments, observe what actually happens, and make conclusions about the results 

(Sprung, Froschl, & Campbell, 1985). Providing science experiences plays an important 

role in helping children develop their abilities to solve problems, acquire scientific 

knowledge and information, keep an interest and appreciation in science happenings 

around them, and develop appropriate attitudes toward science (Leeper, Skipper, & 

Witherspoon, 1979). 
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Science experiences contribute greatly to children's physical, social/moral, and 

cognitive development. For instance, body awareness and the five senses are important 

parts of early science study. Activities like brushing teeth, taking naps, washing hands, 

and bathing promote children's understand of health and their bodies. Cognitive 

development is influenced by the responses of adults to children's wondering questions 

as well as their own understanding and they also affect children's attitudes toward 

science. Thus, modeling scientific curiosity can help children maintain their natural 

curiosity throughout childhood and beyond. As children further develop perspective­

taking skills during the school age school years, they increase their moral concerns 

related to science. For example, "their concern for animal welfare can be translated into 

responsible care for classroom pets" (Krogh, 1994, p. 497). Moreover, the cognitive 

understandings of seriation, classification, conservation, and time considered both 

mathematics skills and science skills as they relate to science learning (Krogh, 1994). 

According to Piaget's cognitive developmental theory, children around two to 

seven years are in the pre-operational stage of development. They are unable to think 

either logically or abstractly because they can only focus on one attribute of an object at a 

time, such as numbers or length. Thus, pre-operational children construct knowledge by 

actually investigating and interacting with objects through all their senses. Since young 

children are interested in the world around them, adults can facilitate their experiences 

with science in thoughtful ways by stimulating their natural curiosity and interests 

through spontaneous learning opportunities. Importantly, science experiences help young 
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children make the transition in their thinking from illogical or egocentric to logical and 

systematic understandings (Smith, 1981). 

Preschool Science Education Guidelines 

According to the 1996 National Assessment of Educational Progress (NAEP), the 

traditional way of teaching science has been focused more on the memorization of facts 

rather than on making connections or organizing facts. Now, the teaching of science 

emphasizes an understanding of scientific knowledge as well as applying this knowledge. 

In other words, current science education curriculum advocates would rather focus on 

understanding the guiding concepts and principles than remembering facts (Smith, 

Blakeslee, & Anderson, 1993). Many facts and understandings about science are related 

to children's own life experiences, so it is not necessary to use textbooks, or paper-and­

pencil tasks to teach science (National Association for the Education of Young Children, 

1989). For instance, touching and holding a pet rabbit may promote young children to ask 

questions and to make good observations such as "He's soft. He feels like dandelion 

fuzzies. He's warm. He wiggles. He tickles my face. What do rabbits eat? Can I feed 

him?" (Ziemer, 1987, p. 45). In addition, when children are playing at the water table, 

they may be wondering why the wooden boat sinks to the bottom and the styrofoam boat 

drifts on the surface of the water. Based on these curiosities and common events, adults 

and children can investigate and explore answers together in naturalistic ways. 

Another professional organization for early childhood educators, the National 

Association for the Education of Young Children (NAEYC), has published and revised 

developmentally appropriate practice guidelines (1987, 1997) that identify the best 
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practices for teaching young children. The tenn "developmentally appropriate" has 

become a fundamental practice things associated with early childhood education. 

"Developmentally appropriate practice is based on knowledge about how children 

develop and learn" (Bredekamp & Copple, 1997, p. 9). The NAEYC guidelines for 

developmentally appropriate practice, teaching strategies for 3- through 5-year-olds are 

summarized as: 

• Teachers use a variety of teaching strategies, such as asking questions, making 

suggestions, demonstrating skills, and providing opportunities for collaborating with 

peers, to help children learn and understand new skills. 

• Teachers encourage and support children to choose their own activities from a variety 

oflearning areas and projects teachers make available. Teachers also provide information, 

offer suggestions, ask questions, add complexity to tasks based on children's interests and 

abilities to enhance children's learning. 

• Teachers provide many opportunities for children to describe, refine, and reflect on 

their own concepts and life experiences, and it also help teachers to know what children 

know and think. 

• Teachers provide many opportunities for children to work collaboratively with others 

and develop social skills such as cooperating, helping, negotiating, and problem-solving 

skills (Bredekamp & Copple, 1997). 

The NAEYC guidelines for developmentally appropriate practice present the 

teachers' role as providing a variety of challenging materials and activities for children, 

and as closely observing and assisting children's learning. Experiences provided by 



12 

teachers need to stimulate children's learning in all developmental areas: physical, social, 

emotional, and intellectual. In addition, developmentally appropriate practice in early 

childhood education emphasizes individual differences in age, ability, interests, timing of 

growth and development, and social and culture contexts in which children live 

(Bredekamp & Copple, 1997). 

Moreover, NAEYC provides guidelines for developmentally appropriate practice 

for constructing appropriate curriculum for 3- through 5-year-olds that includes the 

science curriculum. The guidelines are as follows (italics and underline are added for 

emphasis). 

1) Curriculum content from various disciplines such as math, science, or social 

studies, is integrated through themes, projects, play, and other learning experiences, so 

children develop an understanding of concepts and make connections across disciplines. 

For example, in exploring patterns in math, children use art, music, objects in nature, 

pegboards, blocks, and other materials (Bredekamp & Copple, 1997, p. 130). 

2) Teachers use a variety of strategies to help children develop concepts and 

skills in mathematics, science, social studies, health, and other content areas through a 

variety of meaningful activities. For example, teachers design activities for children to 

seek solutions to concrete problems; construct with blocks; measure sand, water, or 

ingredients for cooking; observe and record changes in the environment; work with wood 

and tools; classify objects [or a purpose; explore animals, plants, water, wheels and 

gears; use art media, music, movement and other modes to represent what they see, 
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understand, and feel; learn and practice routines of healthy living (Bredekamp & Copple, 

1997, p. 132). 

Science education has been highly advocated in the primary school curriculum for 

its importance for young children. For example, the recommended primary school 

program includes biological science, physical science, and earth/space science (Nebraska 

Department of Education, 1993). The National Board for Professional Teaching 

Standards provides guidelines for what elementary science teachers should know and be 

able to teach (NBPTS, 1990). While the NAEYC guidelines have been widely available 

since 1986 and the other recommendations are available, no studies have been reported 

that have investigated the relationship between the NAEYC developmentally appropriate 

practice guidelines and preschool teachers' classroom science teaching practices. 

Preschool Teachers' Beliefs Concerning Science Teaching 

Many research studies concerning science education and practices have focused 

on the relationship between teachers and their science teaching. Teaching strategies vary 

from teacher to teacher and depend on their beliefs and attitudes about science and their 

amount of knowledge about science and science curriculum (Smith, Blakeslee, & 

Anderson, 1993). Stake, Easley, and Anastasiou (1978) described the teacher as the key 

to children's learning because children's learning depends on teachers' beliefs, 

knowledge, and practices. Although research related to teachers' beliefs, knowledge, and 

attitudes about their science teaching has been studied for elementary and secondary 

teachers for about 40 years (Anderson, 1950; Mead & Metraux, 1957; Saunders, 1955), 

few studies have focused on preschool teachers. Butzow and Butzow (1989) suggest that 



14 

during children's first three or four years, science must be taught to promote scientific 

thinking and develop positive attitudes toward science. Scientific thinking helps them 

develop their ability to solve problems with greater ease. Also, this awareness helps them 

advance their understanding and appreciation of the natural world. Research is needed to 

explore the science teaching practices of preschool teachers. 

Teachers' beliefs have an important impact on their teaching practices, such as 

decision- making about their teaching strategies and curriculum planning (Baker, 1991). 

According to Hayward (1987), beliefs developed from personal experiences contain 

biases that consequently affect the individual's perceptions and decision-making. 

Teachers' beliefs about what is important and what is not important may effect how they 

design the curriculum and how they teach their students (Charlesworth, Hart, Burts, & 

Hernandez, 1991), and this is true for science as well as for other subject areas. Isenberg 

(1990) stated that teachers' beliefs influence teachers' classroom practices, and teachers' 

classroom behaviors and instruction decision-making are formed by teachers' beliefs. 

Spodek (1988) studied nine early childhood teachers (4 preschool teachers, 3 first-grade 

teachers, and 2 kindergarten teachers) and argued that teachers' perceptions and beliefs 

influence their actions and classroom decisions. Hatch and Freeman (1988) examined 

kindergarten philosophies and practice from the perspectives of teachers, principals, and 

supervisors. The results revealed about two-third of the teachers they interviewed were 

affected by conflicts between their own beliefs about teaching and their actual classroom 

instruction. Those teachers think that kindergarten is not what it used to be, that is, 

children have more time to play and have more fun at school. However, kindergarten is 
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becoming more of a pre-first grade and in increasingly the academic and skill-oriented, 

and children as feeling much stress because they have more limitations. They concluded 

that the teachers experienced conflict between what they believe the kindergarten should 

be and what they are expected to do given the realities of classroom practice. A study by 

Charlesworth et al. (1991) found a strong relationship between kindergarten teachers' 

developmentally inappropriate beliefs and inappropriate practices. The results indicated 

that teachers who held inappropriate beliefs and practices were more likely to practice 

what they believed. The teachers with less appropriate beliefs and practices tended to rely 

on outside forces, such as parents and school administrators, to influence their classroom 

instruction. On the other hand, those teachers with more appropriate beliefs may have 

more developmentally appropriate educational practices for young children. Thus, they 

were more likely to hold their beliefs and apply a clearer and better theory on their 

classroom teaching practices. Mayers (1991) studied educators' beliefs about 

kindergarten practices using a self-report questionnaire and found that there were 

differences among kindergarten teachers, first-grade teachers, and elementary school 

principals: "Kindergarten teachers as compared to first-grade teachers or principals 

tended to use more developmentally appropriate practices as reflected in their expressed 

beliefs and practices" (p. 132). However, the kindergarten teachers reported using large­

group, teacher-directed activities, which contradicts the child-centered teaching approach. 

It is evident that there are inconsistent relationships between beliefs and practices among 

educators. When Richardson, Anders, Tidwell, and Lloyd (1991) studied the relationship 

between elementary school teachers' beliefs about teaching of reading comprehension and 
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their classroom practices, they used a beliefs interview technique to study 39 teachers 

from grades 4,5, and 6. The results showed that there was a strong relationship between 

teachers' beliefs about reading comprehension and their classroom practices. In addition, 

the results suggested that a lack of relationship between beliefs and practice may indicate 

that "the teacher was in the process of changing beliefs and practices, but that the changes 

in beliefs were preceding changes in practices" (p. 559). Several studies have investigated 

kindergarten teachers' beliefs and practices, but no studies were found that have 

investigated the relationship between preschool teachers' beliefs and practices 

specifically related to science. 

Teachers' beliefs about science influence their understanding of science. Bloom 

(1989) studied preservice elementary teachers' conception of science, and reported that 

teachers' beliefs were the major factor that influenced their understanding of science. A 

majority of these teachers viewed science as important for students to learn even though 

most of these teachers had little or no background in science. At the preschool level, 

adults typically think that science activities are less important than reading and writing 

(Sprung, Frosch!, & Campbell, 1985). Manning, Esler, and Baird (1982) studied 191 

Central Florida elementary school teachers' levels of preparation for teaching science and 

their attitudes toward science. When those teachers were asked to rank teaching 

preference for teaching science, reading, math, social studies, and language arts, only 4% 

of the teachers ranked science as their first preference. More than 50% of the teachers 

ranked science as the fourth or fifth among the five listed subjects. The study showed that 

25% of these elementary teachers reported no science teaching and 75% of these teachers 
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reported that they spent less than two hours a week teaching science in their classroom. 

Also, the results showed that 70% of those who taught science gave students less than 

one hour a week to manipulate science-related materials. Therefore, teachers' beliefs are 

different from their actual classroom practices. No studies were found concerning 

preschool teachers' views about science and their teaching preferences for various content 

areas. 

Teachers' attitudes may limit the science activities in the curriculum planning for 

their early childhood classroom. Duckworth, Easley, Hawkins and Henriques (1990) 

suggested that teachers might think their students expect them to know all the answers, so 

they do not feel comfortable teaching science. Also, the amount of teacher involvement in 

a particular type of activity has been shown to affect children's involvement and 

perception of that activity (Browne, 1991). For instance, Morey (1990) studied the status 

of science education in Illinois public elementary schools, and found that elementary 

teachers tended to teach science at the end of the day when both teachers and children 

were tired, and science instruction was often omitted during busy or holiday times. 

Elementary school teachers also remain dependent on textbooks for teaching science even 

though researches have shown the efficacy of hands-on science. Many elementary 

teachers did not meet the minimum standards for science teacher preparation. Similarly, 

in a survey of Kansas K-6 teachers, only 9 % felt qualified to teach science (Tilgner, 

1990), and in another survey ofK-6 teachers 63% felt they were well-qualified to teach 

reading and only 22% thought they were well-qualified to teach science (Gerlovich, 
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Downs, & Magrane, 1981). Researchers have not investigated preschool teachers' views 

about their own qualifications for teaching science. 

Pomeroy (1993a) took a new approach and studied scientists and secondary and 

elementary teachers' beliefs about the nature of science. She found that there were 

differences between how scientists and teachers view the nature of science, the scientific 

method, and related aspects of science education. In her study, traditional views of 

science were held most strongly by scientists, followed by secondary science teachers, 

and least strongly by elementary teachers. Those who responded with nontraditional 

views of science seemed to have more modem views of the nature of science. This study 

suggested that these teachers have different views of science because they base their 

teaching knowledge from their personal experiences and observations. In addition, some 

in-service programs for teachers had begun emphasizing a nontraditional approach to 

teaching science, and the elementary school teachers had begun viewing the nature of 

science and associated teaching strategies for this approach. No studies have investigated 

preschool teachers' views of the role of science in the classroom. 

Quality of Preschool ProgramS, Teachers' Practices, and Outcomes for Children 

Many studies have shown that the quality of child care is strongly associated with 

children's developmental outcomes (Howes, 1992; Howes, Phillips, & Whitebook, 1992; 

Howes & Smith, 1995; Kontos, Hsu, & Dunn, 1994). Howes (1992) maintained that if 

children have high-quality care, then optimal developmental outcomes can be predicted. 

Howes and Smith (1995) found classroom quality had an indirect and positive association 

with children's cognitive activities. Child care quality often has been defined by 



19 

researchers as including both structural and process aspects (Dunn, 1993; Howes, 1992; 

Howes & Hamilton, 1993). Structural quality generally includes adult-child ratio, group 

size, and teacher's education and training. Process quality particularly includes teacher 

provision of developmentally appropriate activities and warm, nurturing, and sensitive 

interactions within the child care setting (Howes, 1992). 

Similarly, Dunn (1993) also studied day care quality and children's development, 

and stated that "day care quality assessments can be categorized according to their 

proximity to children's actual experiences in the day care environment ... distal quality 

assessments include structural variables, such as ratio, group size, caregiver 

characteristics, and global quality assessments such as the Early Childhood Environment 

Rating Scale" (p. 167). Her findings suggested that when ratio and group sizes are poor, 

well-trained caregivers can make an important difference in children's day care 

experiences. Similarly, Howes (1992) argued that the teacher is the most important 

ingredient of quality in child care, and "what makes a difference for the children in child 

care are relationships with teachers and peers" (p. 43). She concluded that the available 

play activities are limited to the teachers and children in a poorly equipped, crowded, and 

understaffed classroom. Also, poorly prepared or overwhelmed teachers are unable to 

provide positive social interaction or emotional security to children. Additionally, teacher 

characteristics are represented in both structural and process dimensions of quality. The 

skills and competencies of the teacher are more important than the quality of the 

classrooms because a wonderful teacher has the potential to create stimulating classrooms 

under adverse conditions. Moreover, several studies have shown that the teachers' 
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education has had a great impact on the quality of child care (Cost, Quality, and Child 

Outcomes Study Team, 1995; Ruopp, Travers, Glantz, & Coelen, 1979; Whitebook, 

Howes, & Phillips, 1989). For instance, the National Child Care Staffing Study (NCCSS) 

(1988) examined how staff characteristics and working conditions influenced the quality 

of child care. The findings indicate that the level of general education is the best predictor 

of appropriate caregiving. Caregivers with at least a bachelor's degree demonstrated more 

positive behaviors such as more sensitive, less harsh, less detached, and more appropriate 

care to children than those with lower levels of general education (Whitebook, Howes, & 

Phillips, 1989). The National Day Care Study (NDCS) investigated the quality and cost 

of child care centers for infants, toddlers, and preschoolers in 1975-1977. The findings 

revealed that the relationship between the level of general education and classroom 

behaviors was associated with higher quality. The number of years of general education 

for the staff had a positive correlation to social interaction, cognitive language 

stimulation, and conversation among adults (Ruopp, Travers, Glantz, & Coelen, 1979). 

The Cost, Quality, and Child Outcomes Study (CQCO) (1993) which investigated the 

relationships among the cost of child care, its quality, and its concurrent effects on 

children in child care centers. This study found that higher quality centers had a higher 

proportion of staff with at least a bachelor's degree (Cost, Quality, and Child Outcomes 

Study Team, 1995). 

Several studies have shown that child care quality is significantly associated with 

children's developmental outcomes (Bryant, Burchinal, Lau, & Sparling, 1994; Howes & 

Smith, 1995). For instance, Bryant et al. (1994) studied the relationship between 
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classroom quality and child development outcomes in 32 Head Start classrooms. They 

used the Early Childhood Environment Rating Scale (ECERS) (Harms & Clifford, 1980) 

to examine the quality of the programs. The results indicated that chil~en who attended 

higher-quality Head Start classrooms had better performance on achievement and 

preacademic skills, regardless of the quality of their home environment. On the contrary, 

when child care quality was poor, there tended to be negative outcomes for development. 

Unfortunately, several studies have shown that very few classrooms provide good or 

excellent child care (Bryant et al., 1994; Cost, Quality, & Outcomes Study Team, 1995; 

Howes & Smith, 1995). For instance, Bryant et al. (1994) found no classroom rated as 

inadequate, but only 9% of these classrooms were considered to be developmentally 

appropriate. Similar findings by the Cost, Quality, & Outcomes Study Team (1995) 

showed that only 14% of child care centers can be described as good or excellent, and the 

remaining centers are mediocre to poor. Howes and Smith (1995) studied 150 child care 

programs using the ECERS and the Infant-Toddler Environment Rating Scale (ITERS) 

(Harms, Clifford, & Cryer, 1988). The results showed that 22% of the infant-toddler 

classrooms and 15% of the preschool classrooms were identified as inadequate and 

harmful to children's development. Furthermore, when home environment was 

considered in addition to child care quality, Bryant et al. (1994) found that teacher 

characteristics such as education, experience, and attitudes did not have significant 

relationships with classroom quality. In addition, in the area of problem solving and 

reasoning, children from better home environments seemed to benefit more from high­

quality classrooms than did children from less stimulating home environments. Thus, 
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their study suggested that both home and classroom environments are important for at­

risk children's developmental outcomes. In summary, many studies have found that the 

nature of children's experiences in child care is strongly associated with the quality of 

child care programs, especially teachers' characteristics (Dunn, 1993; Howes, 1992). No 

literature has been found that examined the relationship between child care quality and 

preschool teachers' practices concerning science or preschool teachers' beliefs about 

science and science education. 

In terms of measuring classroom quality, Bryant et al. (1994) argued that there is 

no single and accepted measure of "developmental appropriateness," although many 

observational measurements have been developed to measure the quality of the 

classroom, including the Assessment Profile for Early Childhood Programs (Abbott-Shim 

& Sibley, 1992), the Early Childhood Environment Rating Scale (Harms & Clifford, 

1980), the Checklist for Observing Developmental Appropriateness in Early Childhood 

Classrooms (Charlesworth, Hart, Burts, & Hernandez, 1991), the Classroom Practices 

Inventory (Hyson, Hirsh-Pasek, & Rescorla, 1990), and the NAEYC accreditation 

checklist (NAEYC, 1991). However, among those measurements, the ECERS has been 

more widely used and is thought to indicate some validity to a global construct of quality 

(Bryant, Burchinal, Lau, & Sparling, 1994). 

The quality of child care can be determined in a variety of ways. The 

characteristics of high -quality child care program are similar to the Developmentally 

Appropriate Practice (DAP) guidelines developed by the National Association for the 

Education of Young Children (NAEYC) (Howes & Smith, 1995). According to the 
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NAEYC definition, the term "developmental appropriateness" concerns the age and 

individual differences of the types of activities as well as the ways in which activities are 

used with young children. Many studies have shown that teachers' beliefs about 

developmentally appropriate practices may have a positive relationship with the quality 

of classroom practices (Bryant et al., 1994; Charlesworth et al., 1993; Oakes & Caruso, 

1990). For instance, Oakes and Caruso (1990) studied kindergarten teachers' use of 

developmentally appropriate practices and their attitudes about authority. They found that 

teachers who believe more in authority-sharing provided more developmentally 

appropriate activities in their classrooms. Similar results were found by Charlesworth et 

al. (1993), whose study showed that developmentally appropriate beliefs were correlated 

with deVelopmentally appropriate practices. Also, there was a strong relationship between 

kindergarten teacher's developmentally inappropriate beliefs and inappropriate practices. 

The teachers with more developmentally appropriate beliefs felt more in control of 

planning and implementation of their teaching than did the teachers with less 

developmentally appropriate beliefs. Bryant et al. (1994) concluded that children in 

developmentally appropriate Head Start classes showed more verbal and social skills as 

well as more cognitive advances than children in less appropriate environments. Children 

in more developmentally appropriate classes also were more likely to have a higher level 

of cognitive skills and show a lower level of stress. 

Child care programs accredited by the National Academy of Early Childhood 

Programs (NAECP) are viewed as offering high-quality programs for young children 
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(National Academy of Early Childhood Programs, 1984). The accreditation system of the 

NAECP has two major goals: 

1) to help early childhood program personnel become involved in a process that 

will facilitate real and lasting improvements in the quality of the program serving young 

children; and 

2) to evaluate the quality of the program for the purpose of accrediting those 

early childhood programs that function in accordance with the criteria for high quality 

programs (National Academy of Early Childhood Programs, 1984, p.1) 

Accreditation is valid for three years, and every accredited program is required to 

submit annual reports to the Academy during that period. Bredekamp and Berby (1987) 

studied the first annual reports by the initial group of nationally accredited programs, and 

they found that accredited programs not only maintain the quality but also increase parent 

involvement and positive impact on the program, staff, and children. Since NAEYC 

accreditation began operation in the summer of 1985, more than 4,500 programs have 

achieved accreditation, and more than 13,000 had begun the self-study process in 1995 

(Bredekamp & Glowacki, 1996). According to Herr, Johnson, and Zimmennan (1993), 

the self-study process promotes positive changes in programs and those changes have 

been linked to beneficial results for both children and staff. For instance, their telephone 

survey found that more than 65% of the directors reported improving staff morale, and 

increasing the knowledge and understanding of developmentally appropriate curriculum 

and practice. Also, many directors indicated that they would seek re-accreditation. In 

addition, almost 70% of the currently accredited programs have been re-accredited at 
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least once, and about 80% of the programs maintain accreditation. According to Morgan 

(1996), "licensing is an official permission to operate a center or family child care home. 

Without this permission or permit, it is against the law to provide care services for 

children" (p.l30). Every state has their own licensing standards, and researchers found 

that children showed better developmental outcomes in states with higher licensing 

standards (Withebook, Howes, & Phillips, 1989; Galinsky, Howes, Kontos, & Shinn, 

1994). The number of accredited programs in each state is in proportions to the number of 

licensed child care programs. For instance, among the states, Texas and California have 

larger numbers of accredited programs and they also have a larger number of licensed 

programs (Bredekamp & Willer, 1996). In Iowa, there are 1566 licensed preschools and 

child care centers (M. Allen, personal communication, July 28, 1997), and about 5% of 

those child care centers are accredited by NAECP (R. Bancroft, personal communication, 

February 25, 1997). 

According to Bredekamp (1993), accredited child care centers are distinctively 

different from non-accredited child care centers. For instance, the National Child Care 

Staffing Study (NCCSS) (1989) found that staff in accredited centers had more formal 

education, higher levels of early childhood education training, and more teaching 

experience than non-accredited centers. In addition, accredited centers provide more 

developmentally appropriate activities and higher quality care giving for children than did 

the non-accredited centers. Also, accredited centers had better-trained staff, paid higher 

wages, and had lower staff turnover than the non-accredited centers (powell, Eisenberg, 

& Vogel, 1994; Whitebook, Phillips, & Howes, 1993). Similar findings were found by 
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Bloom (1996), where there were significant differences between staffs level of job 

commitment, staff turnover, teachers' current and desired levels of decision making 

influence in accredited and non-accredited centers. Furthermore, according to Whitebook 

(1996), accredited centers have been rated higher on ECERS scores than non-accredited 

centers. However, no study was found that examined a comparison of preschool teachers' 

beliefs and practices concerning a specific curriculum content area, such as science 

teaching, and between teachers in accredited and non-accredited centers. Also, no study 

has investigated the relationship between preschool teachers' beliefs and practices 

concerning science teaching. Therefore, the purpose of this study is to understand 

preschool teachers' beliefs about science and the relationship between their beliefs and 

their preschool science teaching practices in accredited and non-accredited child care 

centers. In this study, it is hypothesized that: 

1) Preschool teachers in accredited child care centers will have more non-traditional 

beliefs about science teaching than preschool teachers in non-accredited child care 

centers. 

2) Preschool teachers in accredited child care centers will more frequently provide 

classroom science teaching activities and equipment than non-accredited child care 

centers. 

3) Preschool teachers with more non-traditional views of science will provide more 

science activities in their teaching. 

4) Preschool teachers with more non-traditional views of science will prefer to teach 

science activities in their teaching. 
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CHAPTER 3: METHOD 

Participants 

The participants for this study were 62 preschool teachers of 3-and 4-year old 

children employed in 37 child care centers in Iowa. Thirty-three of the preschool teachers 

were employed in 19 National Academy of Early Childhood Programs (NAECP) 

accredited centers and 29 preschool teachers were employed in 18 non-accredited centers. 

The average age of the participants in the non-accredited centers (mean age = 38 years) 

was slightly higher than the mean age of the participants in the accredited centers (mean 

age = 36 years). The participants in the non-accredited centers (mean age = 8 years) also 

had slightly more teaching experience than the participants in the accredited centers 

(mean age = 7 years). The participants were predominately female ~ = 61, 98%), with 

one male participant employed in an accredited center. The majority of the participants 

were White/Caucasian ~ = 61,99%), with one Native American/American Indian 

employed in an accredited center. The highest educational level achieved for the 

preschool teachers in this study was 12% of the participants in the accredited centers and 

31 % of the participants in the non-accredited centers had a high school diploma. Fifteen 

percent of the participants in accredited centers and 21 % of the participants in non­

accredited centers had attended junior college or the equivalent or had a CDA. Sixty­

seven percent of the participants in accredited centers and 48% of the participants in non­

accredited centers had a bachelor's degree. Six percent of the participants in accredited 



28 

centers had a master's degree, whereas none of the participants in non-accredited centers 

had a master's degree (see Table 1). 

The accredited centers ~ = 19) were selected randomly from the most recent list 

ofIowa child care centers ~ = 80) accredited by NAECP, excluding Head Start and 

public school programs. 

The non-accredited centers ~ = 18) were selected randomly from a list of the 

Iowa Department of Human Services (DHS)-licensed child care centers located in 15 

counties. The 15 counties were selected randomly from the 99 Iowa counties using a 

computerized random numbers program and, then, a child care center was selected 

randomly from the list of child care centers for each county. The number of non­

accredited child care centers ranged from 2 to 9 for each of the 15 counties. All randomly 

selected accredited and non-accredited center directors were contacted by telephone in 

late spring to detennine if they were currently in session and if they were primarily 

serving typically developing preschoolers, and to obtain permission for their center to be 

involved with this study. One preschool teacher of3- and 4- year- old children in each of 

11 counties and two preschool teachers in each of 3 counties participated in this study. 

One center director agreed to participate as an accredited center; however, the reported 

written information identified the center as non-accredited. The one preschool teacher 

that completed a questionnaire from their center was included with the non-accredited 

center questionnaire. 
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Table 1. 

Demographic characteristics of preschool teachers' participants by accredited (N = 33) 

and non-accredited centers (N = 29} 

Items Accredited Non-accredited 
N % Mean N % Mean -

Agea 33 36 29 38 

Teaching Experiencea 32 7 28 8 

Gender 
Female 32 97 29 100 
Male 1 3 0 0 

Racial Identification 
White/Caucasian 32 97 29 100 
Black/African-American 0 0 0 0 
HispaniclLatino 0 0 0 0 
Asian or Pacific Islander 0 0 0 0 
Native American! American Indian 1 3 0 0 
Others 0 0 0 0 

Education Level 
High school Diploma 4 12 9 31 
Junior College or Equivalent or CDA 5 15 6 21 
Bachelor's Degree 22 67 14 48 
Master's Degree 2 6 0 0 
Others 0 0 0 0 
Note. aMeasured in years. 
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A total of37 child care center directors were contacted by telephone, and 36 

directors (97%) gave approval or agreed verbally to allow their preschool teachers to 

participate in this study. One director declined to offer agreement since it was her first 

day as center director and no other center was reachable by telephone, thus, this county 

was not represented. 

A total of 67 preschool teachers were mailed the questionnaire, and 63 teachers 

returned the questionnaire. There was a 94% return rate. One questionnaire was received 

after the analysis had begun, so it was not included in the study. 

Measures 

Pomeroy Teachers' Beliefs about the Nature of Science Survey (pomeroy, 1993a) 

Pomeroy (1 993a) designed a survey to explore the beliefs and attitudes of research 

scientists, secondary science teachers, and elementary science teachers. The participants 

in Pomeroy's survey were a group of Alaskan research scientists, and secondary science 

and elementary teachers from Alaskan cities. "These groups were selected solely on the 

criteria of accessibility to the author" (pomeroy, 1993a, p. 263). The Pomeroy Teachers' 

Beliefs about the Nature of Science Survey consists of 50 statements that are rated on a 

five-point Likert-type scale from 1 (strongly disagree) to 5 (strongly agree). The 

statements represent three basic clusters: a traditional view of science, a traditional view 

of science education, and a nontraditional view of science. Pomeroy found that 19 survey 

items did not fall into these three clusters because they did not contribute to the internal 

consistency of the survey. Pomeroy found the internal consistency of the traditional view 

of science (8 items) was moderate (Cronbach's a = .651) and the distribution was normal 
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about the midpoint of the scale eM = 3.02, SD = .56). In the traditional view of science 

education cluster (14 items), the internal consistency was strong (Cronbach's a = .809) 

and the distribution was normal eM = 2.37, SD = .56). The internal consistency of the 

nontraditional view of science cluster (9 items) was moderate (Cronbach's a = .592) and 

the distribution was bimodal with peaks at 3.78 and 4.22 eM = 4.03, SD = .46). A total of 

31 of the 50 items fell into the final three clusters. 

For the present study, the Revised Pomeroy Teachers' Beliefs about the Nature of 

Science Survey was created by selecting 25 items that were considered appropriate for 

measuring teachers' beliefs concerning science teaching in the preschool setting, and 

those 25 items were chosen by two early childhood experts (see Appendix A). These 

items were reported by Pomeroy to have internal consistency for the traditional view of 

science (5 items), the traditional view of science education (9 items), and the 

nontraditional view of science (3 items). In addition, eight items in this study categorized 

as unspecified by Pomeroy (see Summary of Categories, Appendix B). The 25 items were 

presented randomly in the survey. 

Preschool Science Activity Preference Survey 

The Preschool Science Activity Preference Survey includes 16 items that are 

designed to obtain information about preschool teachers' classroom science teaching 

practices (Chaille & Britain, 1997; Krogh, 1994; Harlan & Rivkin, 1996; Holt, 1977) (see 

Appendix A). For instance, this survey includes questions about teachers' teaching 

preferences for various subject matters, science activities completed on specific days, and 

the available and accessible science equipment and materials in their preschool classroom 
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that day. The survey also requests demographic information about the education and 

years of teaching experience of the preschool teacher. 

Procedure 

Before the questionnaires were mailed to the participants, a pilot study was 

conducted with the head teachers in the Child Development Laboratory School at Iowa 

State University. Some changes were made in the Revised Pomeroy Teachers' Beliefs 

about Nature of Science Survey such as adding "with preschoolers" in the instruction 

paragraph of the preschool teachers' belief section of the questionnaire, and some format 

changes were made in the Preschool Science Activity Preference Survey to improve the 

readability. 

After this study received approval from the Iowa State University Human 

Subjects in Research Committee, Iowa child care directors were telephoned to determine 

their eligibility for participation in this study and seek permission to contact 1 or 2 

teachers of 3-and 4-year-old children from their center for this study and to obtain the 

names of the teachers they nominated. All directors were mailed an information letter 

(see Appendix C) and consent form (see Appendix C), and asked to return the completed 

consent form in the enclosed, stamped, and self-addressed envelope. All of the identified 

teachers were mailed an information letter (see Appendix C), a questionnaire (see 

Appendix A), and a stamped self-addressed envelope. A three-wave mailing for the 

teachers was used for collecting the teacher data. A second mailing to the teachers using a 

reminder poster card was sent two weeks after the initial mailing (see Appendix C). Three 

weeks later, a reminder letter and a second copy of the questionnaire were mailed to the 



33 

teachers (see Appendix C). The brochure, "Toys-tools for learning," (NAEYC, 1985) 

was mailed to all of the teachers who returned the questionnaire in appreciation for their 

involvement in the study. 

Data analysis 

Analysis of this study were conducted by SPSS for Windows version 6.0. 

Demographic information, including preschool teachers' educational level, race, sex, age, 

and years of teaching experience with young children, are presented by frequencies and 

percentages (see Table 1). Factor analysis was used to identifY underlying factors that 

explain the correlation among a set of variables. Its purpose is to summarize a large 

number of variables with a small number of factors. Cross-tabs were used for comparison 

of preschool teachers' beliefs and classroom practices concerning science teaching 

between accredited and non-accredited child care centers. Logistic procedure was used to 

estimate a regression model in which the dependent variable (classroom practices) is 

dichotomous. A compute procedure was used to identifY relationships between two 

variables by adding a constant or by computing the square root of all values of one or the 

other variable. 
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CHAPTER 4: RESULTS 

The results chapter is organized by presenting each of the three hypotheses and 

reporting the specific analyses used to examine them. The .05 level of significance is used 

throughout the analyses. Teachers' demographic characteristics for accredited and non­

accredited child care centers were examined by the Pearson chi-square test of 

independence in a crosstabulation. No differences were found <£ > .05) between the 

teachers in accredited and non-accredited child care centers, variables of age, years of 

teaching experience, gender, race, and education level. 

Hypothesis 1: Preschool teachers in accredited child care centers will have more non­

traditional beliefs about science teaching than preschool teachers in non-accredited child 

care centers. 

The 25 items of the Revised Pomeroy Teachers' Beliefs about the Nature of 

Science Survey were examined by factor analysis. Principal components extraction and 

varimax rotation produced eight factors which accounted for 66.5% of the variance 

among the 25 items. A 3-factor solution (with all eigenvalues> 2.57) accounted for 

37.2% of the total item variance and provided the most interpretable fit with the data (see 

Table 2). 

The eigenvalue for factor one, named traditional views of science, was 3.74, and 

this factor explained 15.0% of the variance across the 25 items, with particularly high 

loadings on 6 items (Q-18, Q-21, Q-22, Q-23, Q-24, and Q-25). These items reflected a 

view of science in more traditional ways, such as that science is based on experiments 
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and science is a set of practices and a body of knowledge developed by a specific 

community of people. The eigenvalue for factor two, named nontraditional views of 

science, was 3.00, and it explained 12.0% of the total item variance, with highest loadings 

for 3 items (Q-1, Q-2, and Q-4). These items described science as encouraging 

observations of nature, and making and testing hypotheses. This view supports the idea 

that process is more important than the correct answer. The eigenvalue for factor three, 

named traditional views of science education, was 2.57, and it explained 10.3% of the 

total item variance, with strongest loadings for 4 items (Q-IO, Q-12, Q-14, and Q-15). 

These items focused on science being taught in a traditional way, e.g., children need to 

have correct concepts to represent science learning, and children are not allowed to have 

"wild" ideas. The exact wording of the items that loaded highest on each factor is 

presented in Table 3. 

Following factor rotation, the loadings for each variable on each factor were used 

as weights to form one composite summary variable for each of the three factors. These 

composites were constructed to measure the number of standard deviations that any 

individual observation lies above or below the mean of zero. Positive scores indicate an 

observation above the average, and negative scores denote values less than the mean. To 

simplify subsequent analysis, each of these composite variables was dichotomized into 

approximately equal numbers of observations above and below the median. This median 

split resulted in variables that were amenable to crosstabular analysis and to their use in 

subsequent models, because this procedure maximizes the variance in a dichotomous 

variable. Pearson chi-square tests of independence in crosstabulation tables were used to 
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compare the differences in preschool teachers' beliefs about science teaching between 

those employed in accredited and non-accredited child care centers. The results showed 

that there were no statistically significant differences between preschool teachers' beliefs 

about science teaching in accredited and non-accredited child care centers on any of the 

three factors: traditional views of science, non-traditional views of science education, and 

traditional views of science education (see Table 4). These results indicate that the two 

groups held similar beliefs about science teaching. 

Hypothesis 2: Preschool teachers in accredited child care centers will more freguently 

provide classroom science teaching activities and eguipment than preschool teachers in 

non-accredited child care centers. 

The seven categories listed in the question concerning the frequency of preschool 

teachers' teaching activity were examined by factor analysis. Principal components and 

varimax rotation revealed a two-factor structure. The eigenValue for factor one was 2.90, 

which explained 41.4% of the variance across all seven categories, with high loadings on 

mathematics, science, health, safety, and nutrition, social studies, and gross motor and 

outdoors. Factor one was named curriculum dimensions because these categories seem to 

be a daily activity in the preschool. However, even though health, safety, and nutrition 

had high loadings on this factor, preschool teachers did not spend much time with these 

activities as they did with other activities. This indicates that preschool teachers might 

consider health, safety, and nutrition activities as routine in preschool settings, so they 

tended to not spend much time planning these activities. The eigenvalue for factor two 

was 1.25, and it explained 17.9% of the total variance, with highest loadings 
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on language and literacy, aesthetic expression, and gross motor and outdoors. Factor two 

was named communication and expression. In this factor analysis, it revealed that gross 

motor and outdoors did not fit very well on either of these two factors. Table 5 presents 

the rotated factor analysis of the listed questionnaire categories that resulted in two 

factors. 

These two factors were investigated to determine differences in the frequency of 

the activity preschool teachers reported between accredited and non-accredited child care 

centers. The results of the chi-square test of independence showed statistically significant 

difference (£ < .05) between preschool teachers' activity teaching frequency in accredited 

and non-accredited child care centers (X2= 5.25, df= 1, £ = .02) (see Table 6). The 

preschool teachers in accredited child care centers tended to teach curriculum dimensions 

(i.e., mathematics, science, health, safety, and nutrition, social study, and gross motor and 

outdoors activity) more often than did the preschool teachers in non-accredited child care 

centers. Because the curriculum dimensions factor includes science activity, the second 

hypothesis is partially supported, that is, preschool teachers in accredited child care 

centers are provided classroom science teaching activities and equipment more frequently 

than teachers in non-accredited child care centers. 

An additional finding from a chi-square test of independence showed a 

statistically significant difference (£ < .05) between preschool teachers' communication 

and expression frequency in accredited and non-accredited child care centers (X: = 6.40, 

df= 1, £ = .01). The preschool teachers in accredited child care centers tended to teach 

communication and expression (i. e., language and literacy and aesthetic expression and 
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Table 5. 

Rotated factor analysis ofQreschool teachers' activity teaching freguency 

Factor 1: Factor 2: Communality 
Curriculwn Communication 
dimensions and expression 

Language and literacy .16 .85 .76 
Mathematics .77 .31 .71 
Science .81 .05 .66 
Health, safety, and -.43 .27 .26 
nutrition 
Social studies .89 -.05 .79 
Aesthetic expression -.04 .78 .61 
(art, music, drama, and 
movement) 
Gross motor and .46 .40 .37 
outdoors 
Eigenvalue 2.90 1.25 
Percentage of Variance 41.40% 17.90% 
Cumulative Percentage 41.40% 59.30% 

gross motor and outdoors activity) more often than did the preschool teachers in non-

accredited child care centers (see Table 6). 

Teachers were asked to rank their preferences for teaching activities using a list of 

seven categories. These seven categories were examined by factor analysis. Principal 

components extraction and varimax rotation produced three factors, which accounted for 

59.9% of the variance. The eigenValue for factor one was 1.75, and it explained 25.1 % of 

the variance across the 3 categories (mathematics, science, and aesthetic expression). 

Factor one was named rules and free expression because mathematics and science 

requires following certain rules, and aesthetic expression represents free expression of a 

person's own thoughts and ideas. The eigenvalue for factor two was 1.37, and it 
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explained 19.6% of the variance across two categories (language and literacy, and gross 

motor and outdoors). Factor two was named words and active play. The eigenvalue for 

factor three was 1.07, and that factor explained 15.3% of the variance across the 2 

categories (health, safety, and nutrition, and social studies). Factor three was named 

health and community. Table 7 shows the results of this analysis. 

By using those teachers' preference activity factors, the differences in the activity 

preference between preschool teachers in accredited and non-accredited child care centers 

were examined. The results of the chi-square test of independence showed that there were 

statistically significant differences <£ < .05) in preschool teachers' teaching preference for 

words and active play factor between accredited and non-accredited child care centers (X2 

= 6.80, df= 1, E = .01). The preschool teachers in non-accredited child care centers 

tended to prefer teaching words and active play (i. e., language and literacy and gross 

motor and outdoors activities) more than did the preschool teachers in accredited child 

care centers (see Table 8). 

Additional teacher preferences findings: The frequency of teacher preferences for 

curriculum activities in accredited and non-accredited child care centers 

The chi-square test of independence was used to examine the frequency of the 

easiest activity that preschool teachers reported. The results showed that there were 

statistically significant differences <£ < .05) between preschool teachers in accredited and 

non-accredited child care centers (1..2= 11.60, df= 5, E = .04). Eighty-four percent of 

preschool teachers in accredited child care centers reported that language and literacy is 

the easiest activity to include in their teaching, compared with 48.3% of preschool 
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teachers in non-accredited child care centers. Preschool teachers in accredited child care 

centers identified either language and literacy or aesthetic expression as the easiest 

activity, whereas in non-accredited child care centers the teachers primarily selected 

language and literacy and aesthetic expression (see Table 9). 

Pearson chi-square tests of independence in crosstabulation tables were used to 

compare preschool teachers' education levels and these two activities. The results of the 

analysis showed that there was a statistically significant relationship (Q < .05) between 

preschool teachers' education levels and their activity preference for teaching language 

and literacy and aesthetic expression (X2 = 13.58, df= 3, £ =.00). This finding indicated 

that preschool teachers with higher education levels reported that language and literacy 

was the easiest activity to include in their teaching. In contrast, preschool teachers with 

lower educational levels reported that aesthetic expression activities (art, music, drama, & 

Table 9. 

Differences in the frequency of the easiest activity that preschool teachers reported 

Language and literacy 
Mathematics 
Science 
Health, safety, and nutrition 
Social studies 
Aesthetic expression (art, music, drama, 

& movement) 
Gross motor and outdoors 
Others 

Note. X2 = 11.60. £ = .04 < .05. df= 5. 

Accredited 
(n = 33) 

Frequency (%) 
28 (84.8) 
0(0) 
0(0) 
0(0) 
0(0) 
5 (15.2) 

0(0) 
0(0) 

Non-accredited 
(n= 29) 

Frequency (%) 
14 (48.3) 

1 (3.4) 
2 (6.9) 
2 (6.9) 
0(0) 
9 (31.0) 

1 (3.4) 
0(0) 
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Table 10. 

Comparison of the two easiest curriculum areas reported by preschool teachers and their 

education level 

High school diploma 
Junior college or equivalent 
B.A.IB.S. degree 
M.A.IM.S. or professional 
Degree 

Language and literacy 
Frequency (%) 

5 (11.9) 
5 (I 1.9) 

30 (71.4) 
2 (4.8) 

Note. '1: = 13.58.2 =.00 < .05. df= 3. 

Aesthetic expression 
Frequency (%) 

5 (35.7) 
6 (42.9) 
3 (21.4) 
0(0) 

movement) was the easiest activities to include in their teaching (see Table 10). 

The same statistical analysis procedure was used to test preschool teachers' 

education level and the two easiest activities. There was no significant correlation 

between preschool teachers' education levels and their teaching preference for language 

and literacy and aesthetic expression in accredited child care centers (see Table 11). 

However, the analysis revealed that there was a significant difference (.Q < .05) for 

preschool teachers in non-accredited child care centers (X2 = 9.39, df= 2, 2 = .01) (see 

Table 12). The education level of teachers seems to an important factor that influences 

preschool teachers' teaching curriculum activity preferences for non-accredited child care 

centers. Another statistical analysis was used to test the relationship between preschool 

teachers, teaching preferences for language and literacy and aesthetic expression and their 

teaching experiences. There were no statistically significant differences between 

preschool teachers' years of teaching experiences and their activity preferences for 

language and literacy or aesthetic expression (see Table 13). In accredited child care 
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centers, there was no significant differences between teachers' teaching preference for 

language and literacy and aesthetic expression and their teaching experiences (see Table 

14). In non-accredited child care centers, there was no significant differences between 

teachers' teaching preference for language and literacy and aesthetic expression and their 

teaching experiences (see Table 15). 

Table 11. 

Comparison of the two easiest curriculum areas reported by preschool teachers in 

accredited child care centers and their education level 

High school diploma 
Junior college or equivalent 
B.A.IB.S. degree 
M.A.IM.S. or professional 
degree 

Table 12. 

Language and literacy 
Frequency (%) 

2 (7.1) 
4 (14.3) 
20 (71.4) 

2 (7.1) 

Aesthetic expression 
Frequency (%) 

2 (40.0) 
1 (20.0) 
2 (40.0) 
0(0) 

Comparison of the two easiest curriculum areas reported by preschool teachers in non-

accredited child care centers and their education level 

High school diploma 
Junior college or equivalent 
B.A.IB.S. degree 
M.A.IM.S. or professional 
degree 

Language and literacy 
Frequency (%) 

3 (21.4) 
1 (7.1) 

10 (71.4) 
0(0) 

Note. X2 = 9.39. ~ =.01 < .05. df= 2. 

Aesthetic expression 
Frequency (%) 

3 (33.3) 
5 (55.6) 
1 (11.1) 
0(0) 
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Table 13. 

Comparison of the two easiest curriculum areas reported by preschool teachers and their 

teaching experiences 

Number of Cases Mean 
Language and literacy 41 7.20 

Aesthetic expression 14 6.71 
Note. t = .27. £ = .79. df= 53. SE of difference = 1.77.95% CI for difference = (-3.068, 

4.029). 

Table 14. 

Comparison of the two easiest curriculum areas reported by preschool teachers in 

accredited child care centers and their teaching experiences 

Number of Cases Mean 
Language and literacy 27 7.30 

Aesthetic expression 5 5.60 
Note. t = .71. £ = .48. df= 30. SE of difference = 2.38.95% CI for difference = (-3.157, 

6.550). 

Table 15. 

Comparison of the two easiest curriculum areas reported by preschool teachers in non-

accredited child care centers and their teaching experiences 

Number of Cases Mean 
Language and literacy 14 7.00 

Aesthetic expression 9 7.33 
Note. t = -.11. £ = .91. df= 21. SE of difference = 2.96.95% CI for difference = (-6.483, 

5.816). 
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Additional teacher preferences findings: The frequency of the most difficult activity and 

the activity requiring the most preparation time reported by the preschool teachers in 

accredited and non-accredited child care centers 

The chi-square test of independence was used to examine the frequency of the 

most difficult activity that preschool teachers reported. There were no statistically 

significant differences between preschool teachers in accredited and non-accredited child 

care centers in reporting the most difficult curriculum activity (see Table 16). There were 

no statistically significant differences between teachers' education level and preschool 

teachers choosing science or social studies activity (see Table 17). In both accredited and 

non-accredited child care centers, there were no statistically significant differences 

between teachers' education level and preschool teachers choosing science or social 

studies activity (see Table 18 and Table 19). The study also showed that there was no 

differences between the number years of teaching experience of preschool teachers and 

choosing science or social studies activity (see Table 20). In both accredited and non­

accredited child care centers, there was no significant differences between teachers' 

teaching science or social studies and their teaching experiences (see Table 21 and Table 

22). 

The chi-square test of independence also was used to examine the frequency of 

the activity that preschool teachers reported requiring the most time to prepare. The data 

analysis revealed that there were no statistically significant differences between 

accredited and non-accredited child care centers in reporting the most preparation time 

for the curriculum areas (see Table 23). 
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Table 16. 

Differences in the frequency of the activity that is the most difficult for preschool 

teachers between accredited and non-accredited child care centers 

Language and literacy 
Mathematics 
Science 
Health, safety, and nutrition 
Social studies 
Aesthetic expression (art, music, drama, 

& movement) 
Gross motor and outdoors 
Others 

Note. "I.: = 8.87. P = .11. df= 5 

Table 17. 

Accredited 
(n = 33) 

Frequency (%) 
0(0) 
1 (3.0) 

10 (30.3) 
5 (15.2) 

16 (48.5) 
0(0) 

1 (3.0) 
0(0) 

Non-accredited 
(n = 29) 

Frequency (%) 
0(0) 
4 (13.8) 
5 (17.2) 
5 (17.2) 
9 (31.0) 
0(0) 

5 (17.2) 
1 (3.4) 

Comparison of the two difficult curriculum areas reported by preschool teachers and their 

education level 

High school diploma 
Junior college or equivalent 
B.A.IB.S. degree 
M.A.IM.S. or professional 
degree 

Science 
Frequency (%) 

4 (26.7) 
3 (20.0) 
6 (40.0) 
2 (13.3) 

Social Studies 
Frequency (%) 

6 (24.0) 
3 (12.0) 

16 (64.0) 
0(0) 
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Table 18. 

Comparison of the two difficult curriculum areas reported by preschool teachers in 

accredited child care centers and their education level 

High school diploma 
Junior college or equivalent 
B.A.IB.S. degree 
M.A.IM.S. or professional 
degree 
Note. X2 = 4.08. P =.2S. df= 3. 

Table 19. 

Science 
Frequency (%) 

1 (10.0) 
2 (20.0) 
S (SO.O) 
2 (20.0) 

Social Studies 
Frequency (%) 

3 (18.8) 
2 (12.S) 

11 (68.8) 
0(0) 

Comparison of the two difficult curriculum areas reported by preschool teachers in non-

accredited child care centers and their education level 

High school diploma 
Junior college or equivalent 
B.A.IB.S. degree 
M.A.IM.S. or professional degree 
Note. X2 = 1.66. P =.44. df= 2. 

Science 
Frequency (%) 

3 (60.0) 
1 (20.0) 
1 (20.0) 
0(0) 

Social Studies 
Frequency (%) 

3 (33.3) 
1 (11.1) 
S (SS.6) 
0(0) 
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Table 20. 

Comparison of the difficult curriculum areas reported by preschool teachers and their 

teaching experiences 

Number of Cases Mean 
Science 14 6.93 

Social Studies 25 5.76 
Note. t = .65. P = .52. df= 37. SE of difference = 1.81. 

95% CI for difference = (-2.502,4.839). 

Table 21. 

Comparison of the difficult curriculum areas reported by preschool teachers in accredited 

child care centers and their teaching experiences 

Number of Cases Mean 
Science 9 6.56 

Social Studies 16 5.94 
Note. t = .34. P = .74. df = 23. SE of difference = 1.83. 

95% CI for difference = (-3.174, 4.410). 
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Table 22. 

Comparison of the difficult curriculum areas reported by preschool teachers in non-

accredited child care centers and their teaching experiences 

Number of Cases Mean 
Science 5 7.60 

Social Studies 9 5.44 
Note. t = .53. £ = .61. df= 12. SE of difference = 4.07. 

95% CI for difference = (-6.716, 11.027). 

Table 23. 

Differences in the frequency of the activity that preschool teachers reported requiring the 

most time to prepare between accredited and non-accredited child care centers 

Language and literacy 
Mathematics 
Science 
Health, safety, and nutrition 
Social studies 
Aesthetic expression (art, music, drama, 

& movement) 
Gross motor and outdoors 
Others 

Note. X2 = 5.29. £ = .51. df= 6. 

Accredited 
(n == 33) 

Frequency (%) 
3 (9.1) 
3 (9.1) 
8 (24.2) 
5 (15.2) 
6 (18.2) 
8 (24.2) 

0(0) 
0(0) 

Non-accredited 
(n= 29) 

Frequency (%) 
3 (10.7) 
0(0) 

11 (39.3) 
3 (10.7) 
4 (14.3) 
6 (21.4) 

0(0) 
1 (3.6) 
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Hypothesis 3: Preschool teachers with more non-traditional views of science will provide 

more science activities in their teaching. 

The hypothesis concerning the frequency of preschool teachers' teaching activity 

was examined by factor analysis (see Table 5). Two factors were further used to examine 

the relationship between preschool teachers' beliefs and teaching activity frequency, and 

the logistic regression procedure was used to detennine the model of this relationship. 

The logistic regression procedure was used because of the binary response variables 

where the preschool teachers indicated whether they taught more or did not teach more of 

a particular activity, such as mathematics, science, health, safety, and nutrition, social 

studies, aesthetic expression, and gross motor and outdoors. In addition, the variables of 

teachers' education level, teaching experiences, and teaching preparation were used with 

the belief variables to determine the model that has better explained on the relationship 

between preschool teachers' beliefs about science and teaching practices. 

First of all, factor one, of the frequency of preschool teachers' teaching activity, 

was named curriculum dimensions; it included mathematics, science, health, safety, and 

nutrition, social studies, and gross motor and outdoors activities. The rotated factor 

analysis showed that health, safety, and nutrition had a negative loading, and 

mathematics, science, and gross motor and outdoors had a positive loading. It indicated 

that preschool teachers spent less time teaching health, safety, and nutrition compared to 

their teaching of mathematics, science, and gross motor and outdoors activities. Also, 

preschool teachers may consider health, safety, and nutrition activities as a routine in the 

preschool setting, and they tend not to spend much time planning these activities (see 
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Table 5). The logistic regression model for the relationship between preschool teachers' 

beliefs about science and teaching frequency is: 

Log (n/l-n) = (.0739) + .6751 (Traditional views of science) + (-.5506) (Non­

traditional views of science) + (-.5085) (Traditional views of science education) + .0777 

(PreschoollKindergarten teaching experience) 

Note: n = preschool teachers teach more in curriculum dimensions 

I-n = preschool teachers do not teach more in curriculum dimensions 

The logistic regression model showed that if preschool teachers taught activities 

more often in curriculum dimensions, then they held more traditional views of science, 

less non-traditional views of science, less traditional views of science education, and had 

more teaching experience (see Table 24). No significance was found (p >.05) for this 

model. This finding did not support the third hypothesis which was preschool teachers 

with more non-traditional views of science will provide more science activities in their 

teaching. 

Factor two, of the frequency of preschool teachers' teaching activity, was named 

communication and expression; it included language and literacy, aesthetic expression, 

and gross motor and outdoors activities (see Table 5). The logistic regression model was 

used to determine the relationship between preschool teachers' beliefs and teaching 

activity frequency. The logistic regression model is: 

Log (nll-n) = (-1.6232) + .5789 (Traditional views of science) + (-.2654) (Non­

traditional views of science) + .8141 (Traditional views of science education) 
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Table 24. 

Logistic regression predictors for preschool teachers' beliefs and practices concerning 

teaching curriculum dimensions 

Variable B S.E. Wald df Sig 

Traditional views of science .6751 .5501 1.5062 1 .2197 
Non-traditional views of science -.5506 .5505 1.0003 1 .3172 
Traditional views of science education -.5085 .5499 .8553 1 .3551 
PreschoollKindergarten teaching .0777 .0505 2.3725 1 .1235 
expenence 
Constant .0739 1.4173 .0027 1 .9584 

-2 Log Likelihood (Total Sums of 83.11 
Squares) 

-2 Log Likelihood (Sums of Squares 76.76 
due to Error) 

Model Chi-Square (Sums of Squares) 6.35 4 .1745 
Note. Pseudo-R2 = .076 

Note: 7t = preschool teachers teach more in communication and expression 

1-7t = preschool teachers do not teach more in communication and 

expression 

The results showed that if preschool teachers taught more often in communication 

and expression activities, then they held more traditional views of science, less non-

traditional views of science, and more traditional views of science education (see Table 

25). No significance was found (p >.05) for this model, so the third hypothesis was not 

supported by this analysis. There was no enough evidence that preschool teachers with 
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Table 25. 

Logistic regression predictors for preschool teachers' beliefs and practices concerning 

teaching communication and expression 

Variable B S.E. Wald df Sig 

Traditional views of science .5789 .5269 1.2074 1 .2718 
Non-traditional views of science -.2654 .5248 .2557 1 .6131 
Traditional views of science education .8141 .5263 2.3927 1 .1219 
Constant -1.6232 1.4090 1.3274 1 .2493 

-2 Log Likelihood (Total Sums of 85.89 
Squares) 

-2 Log Likelihood (Sums of Squares 82.10 
due to Error) 

Model Chi-Square (Sums of Squares) 3.78 3 .2858 
Note. Pseudo-R2 = .044 

more non-traditional views of science would provide more science activities in their 

teaching. 

Accredited child care centers 

The logistic regression method was used again to determine the relationship 

between preschool teachers' beliefs and teaching activity frequency in accredited child 

care centers. The logistic regression model is: 

Log (1tIl-1t) = 3.7385 + .5421 (Traditional views of science) + .4983 (Non-

traditional views of science) + (-1.2785) (Traditional views of science education) + (-

1.0165) (Education levels). 
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Note: 7t = preschool teachers teach more in curriculum dimensions 

1-7t = preschool teachers do not teach more in curriculum dimensions 

The logistic model showed that if preschool teachers taught more often 

curriculum dimensions activities, then they held more traditional views of science, more 

non-traditional views of science, less traditional views of science education, and feel less 

adequate about in their science teaching preparation (see Table 26). No significance was 

found (p >.05) for this model, so the finding did not support the third hypothesis which 

predicted that preschool teachers with more non-traditional views of science would 

provide more science activities in their teaching. 

Table 26. 

Logistic regression predictors for preschool teachers' beliefs and practices concerning 

teaching curriculum dimensions in accredited child care centers 

Variable 

Traditional views of science 
Non-traditional views of science 
Traditional views of science education 
Education levels 
Constant 

-2 Log Likelihood (Total Sums of 
Squares) 

-2 Log Likelihood (Sums of Squares 
due to Error) 

Model Chi-Square (Sums of Squares) 
Note. Pseudo R2 = .133 

B 

.5421 

.4983 
-1.2785 
-1.0165 
3.7385 

S.E. Wald 

.8230 .4338 

.8473 .3460 

.8000 2.5542 

.6486 2.4559 
2.4122 2.4122 

43.26 

37.53 

5.73 

df Sig 

1 .5101 
1 .5564 
1 .1100 
1 .1171 
1 .1204 

4 .2203 
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Similarly, the communication and expression activities further were explored in 

further analysis. The logistic regression method was used to determine the relationship 

between preschool teachers' beliefs and teaching activity frequency in accredited child 

care centers. The logistic regression model is: 

Log (1t/l-1t) = (-2.6427) + 2.2415 (Traditional views of science) + (-.2625) (Non­

traditional views of science) + .9120 (Traditional views of science education) + (-.1048) 

(preschoollKindergarten teaching experience) 

Note: 1t = preschool teachers teach more in communication and expression 

I-1t = preschool teachers do not teach more in communication and expression 

If preschool teachers taught more often in communication and expression 

activities, they held more traditional views of science, less non-traditional views of 

science, more traditional views of science education, and have less 

preschoollkindergarten teaching experience (see Table 27). There was significant 

difference in this model (p < .05). Preschool teachers who held more traditional views of 

science more often taught communication and expression activities, such as language and 

literacy, aesthetic expression, and gross motor and outdoors activities. 

Non-accredited child care centers 

The logistic regression model was used to examine the relationship between 

preschool teachers' beliefs and teaching activity frequency in non-accredited child care 

centers. The logistic regression model is: 
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Table 27. 

Logistic regression predictors for preschool teachers' beliefs and practices concerning 

teaching communication and expression in accredited child care centers 

Variable 

Traditional views of science 
Non-traditional views of science 
Traditional views of science education 
PreschoollKindergarten teaching 
experience 
Constant 

-2 Log Likelihood (Total Sums of 
Squares) 

-2 Log Likelihood (Sums of Squares 
due to Error) 

Model Chi-Square (Sums of Squares) 
Note. Pseudo R2 = .200 .•• J! < .05 

B 

2.2415 
-.2625 
.9120 

-.1048 

-2.6427 

S.E. Wald 

.9757 5.2773 

.8774 .0895 

.8753 1.0858 

.0930 1.2694 

2.1761 1.4749 

41.18 

32.96 

8.23 

df Sig 

I .0216·· 
1 .7648 
1 .2974 
1 .2599 

1 .2246 

4 .0837 

Log (nll-n) = (-6.7819) + 3.7711 (Traditional views of science) + (-2.5288) (Non-

traditional views of science) + (1.6108) (Traditional views of science education) + .4061 

(Education levels) 

Note: it = preschool teachers teach more in curriculum dimensions 

I-n = preschool teachers do not teach more in curriculum dimensions 

The logistic regression model showed that if preschool teachers taught more often 

in curriculum dimensions activities, they held more traditional views of science, less non-

traditional views of science, more traditional views of science education, and have a 

higher level of education (see Table 28). There was a significance for this model (p < 
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.05), so preschool teachers who held more traditional views of science, more often taught 

in curriculum dimension activities, i.e. mathematics, science, health, safety, and nutrition, 

social studies, and gross motor and outdoors activities in non-accredited child care 

centers. This finding did not support the third hypothesis which was preschool teachers 

with more non-traditional views of science will provide more science activities, as 

indicated by curriculum dimensions, in their teaching. 

In addition, the relationship between preschool teachers' beliefs and activity 

teaching frequency for communication and expression (i.e., language and literacy, 

aesthetic 

Table 28. 

Logistic regression predictors for preschool teachers' beliefs and practices concerning 

teaching curriculum dimensions in non-accredited child care centers 

Variable 

Traditional views of science 
Non-traditional views of science 
Traditional views of science education 
Education levels 
Constant 

-2 Log Likelihood (Total Sums of 
Squares) 

-2 Log Likelihood (Sums of Squares 
due to Error) 

Model Chi-Square (Sums of Squares) 
Note. Pseudo R2 = .370 .•• P. < .05 

B 

3.7711 
-2.5288 
1.6108 
.4061 

-6.7819 

S.E. Wald 

1.5758 5.7271 
1.3582 3.4662 
1.2695 1.6100 
.6359 .4078 

3.6793 3.3975 

373.36 

23.52 

13.84 

df Sig 

1 .0167·· 
1 .0626 
1 .2045 
1 .5231 
1 .0653 

4 .0078·· 
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expression, and gross motor and outdoors) in non-accredited child care centers was 

examined. The logistic regression model is: 

Log (rr/l-rr) = (-1.3407) + (-.2536) (Traditional views of science) + (-.4861) (Non-

traditional views of science) + (1.1528) (Traditional views of science education) 

Note: rr = preschool teachers teach more in communication and expression 

1-rr = preschool teachers do not teach more in communication and expression 

If preschool teachers taught more often in communication and expression 

activities, then they held less traditional views of science, less non-traditional views of 

science, and more traditional views of science education (see Table 29). No significance 

was found (p >.05) for this model. 

Hypothesis 4: Preschool teachers with more non-traditional views of science will prefer 

to teach science activities in their teaching. 

The hypothesis concerning preschool teachers' preferences for classroom teaching was 

examined by factor analysis (see Table 7). The three factors were further used to examine 

the relationship between preschool teachers' beliefs and activity preferences for teaching, 

and the logistic regression procedure was used to determine the model of this 

relationship. The factors were rules and free expression, words and active play, and health 

and community. The logistic regression procedure was used due to the binary response 

variables where the preschool teachers indicated whether they did or did not prefer to 

teach a particular activity. In addition, the variables of teachers' education level, teaching 

experiences, and teaching preparation were used with science beliefs variables one at a 

time to determine the model for the teaching practices of preschool teachers. 
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Table 29. 

Logistic regression predictors for preschool teachers' beliefs and practices concerning 

communication and expression in non-accredited child care centers 

Variable 

Traditional views of science 
Non-traditional views of science 
Traditional views of science education 
Constant 

-2 Log Likelihood (Total Sums of 
Squares) 

-2 Log Likelihood (Sums of Squares 
due to Error) 

Model Chi-Square (Sums of Squares) 
Note. Pseudo R2 = .069 

B 

-.2536 
-.4861 
1.1528 

-1.3407 

S.E. Wald 

.8233 .0949 

.8248 .3473 

.8386 1.8894 
2.1961 .3727 

37.36 

34.79 

2.57 

df Sig 

1 .7581 
1 .5556 
1 .1693 
1 .5415 

3 .4627 

First, factor one of preschool teachers' preferences for classroom teaching was 

named rules and free expression activities. The factor included mathematics, science, and 

aesthetic expression. Rotated factor analysis showed that aesthetic expression had a 

negative loading whereas mathematics and science had a positive loading. It indicated 

that preschool teachers spent less time teaching aesthetic expression compared to 

teaching mathematics and science (see Table 7). 

The logistic regression model was used to examine the relationship between 

preschool teachers' beliefs concerning and preferences for rules and free expression 

activities. The logistic regression model is: 
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Log (nll-n) = (-1.6851) + .5055 (Traditional views of science) + .4765 (Non­

traditional views of science) + (-.6328) (Traditional views of science education) + .4740 

(Education levels) 

Note: n = preschool teachers prefer to teach rules and free expression 

I-n = preschool teachers do not prefer to teach rules and free expression 

The logistic regression model showed that if preschool teachers preferred to teach 

rules and free expression activities, then they held more traditional views of science, 

more non-traditional views of science, less traditional views of science education, and 

have a higher level of education than those who did not prefer to teach rules and free 

expression (see Table 30). No significance was found (p >.05) for this model, so the 

finding did not support the fourth hypothesis which was preschool teachers with more 

non-traditional views of science will prefer to teach science activities in their teaching. 

Factor two of preschool teachers' preferences for classroom teaching was named words 

and active play. It included language and literacy and gross motor and outdoors. The 

factor analysis showed that language and literacy had a negative loading, and it indicated 

that preschool teachers spent less time to teach language and literacy activities compared 

to teaching gross motor and outdoors activities. The logistic regression was used to 

determine the relationship between preschool teachers' beliefs and teaching preferences 

(see Table 7). The logistic regression model is: 

Log (n/l-n) = (1.1948) + .4989 (Traditional views of science) + .2582 (Non­

traditional views of science) + (-.3155) (Traditional views of science education) + (-.6742 

(Education levels) 
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Table 30. 

Logistic regression predictors for preschool teachers' beliefs and practices concerning 

teaching rules and free expression 

Variable B S.E. Wald df Sig 

Traditional views of science .5055 .5447 .8615 1 .3533 
Non-traditional views of science .4765 .5479 .7563 1 .3845 
Traditional views of science education -.6328 .5374 1.3861 1 .2391 
Education levels .4740 .3312 2.0479 1 .1524 
Constant -1.6851 1.5038 1.2556 1 .2625 

-2 Log Likelihood (Total Sums of 85.95 
Squares) 

-2 Log Likelihood (Sums of Squares 79.16 
due to Error) 

Model Chi-Square (Sums of Squares) 6.80 4 .1471 

Note. Pseudo-R2 = .079 

Note: 1t = preschool teachers prefer to teach words and active play 

I-1t = preschool teachers do not prefer to teach words and active play 

The logistic regression model showed that if preschool teachers preferred to teach 

words and active play, they held more traditional views of science, and more non-

traditional views of science, less traditional views of science education, and have less 

education (see Table 31). No significance was found (p >.05) for this model, so the 

finding did not support the fourth hypothesis which was preschool teachers with more 

non-traditional views of science will prefer to teach science activities in their teaching. 
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Table 31. 

Logistic regression predictors for preschool teachers' beliefs and practices concerning 

teaching words and active pla~ 

Variable B S.E. Wald df Sig 

Traditional views of science .4989 .5483 .8281 1 .3628 
Non-traditional views of science .2582 .5501 .2204 1 .6388 
Traditional views of science education -.3155 .5318 .3519 1 .5530 
Education levels -.6742 .3539 3.6282 1 .0568 
Constant 1.1948 1.5111 .6251 1 .4291 

-2 Log Likelihood (Total Sums of 85.37 
Squares) 

-2 Log Likelihood (Sums of Squares 80.83 
due to Error) 

Model Chi-Square (Sums of Squares) 4.54 4 .3379 
Note. Pseudo R2 = .053 

Factor three of preschool teachers' preferences for classroom teaching was named 

health and community, and it included health, safety, and nutrition and social studies (see 

Table 7). The logistic regression was use to determine the relationship between preschool 

teachers' beliefs and teaching preferences. The logistic regression model is: 

Log (1t/l-1t) = (.2189) + (-.7715) (Traditional views of science) + .2626 (Non-

traditional views of science) + .2079 (Traditional views of science education) + (.0331) 

(preschoollKindergarten teaching experiences) 

Note: 1t = preschool teachers prefer to teach health and community 

I-1t = preschool teachers do not prefer to teach health and community 
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The regression model showed that if preschool teachers preferred to teach health 

and community activities, then they held less traditional views of science, more non­

traditional views of science, more traditional views of science education, and have more 

preschoollkindergarten teaching experience (see Table 32). No significant difference was 

found (p >.05) for this model, so the finding did not support the fourth hypothesis which 

was preschool teachers with more non-traditional views of science will prefer to teach 

science activities in their teaching. 

Accredited child care centers 

The same analysis was used to examine the relationship between preschool 

teachers' beliefs and teaching preferences in accredited child care centers. The logistic 

regression model is: 

Log (1t/1-1t) = (-2.9740) + .4525 (Traditional views of science) + .9965 (Non­

traditional views of science) + (-.6246) (Traditional views of science education) + .6686 

(Education levels) 

Note: 1t = preschool teachers prefer to teach rules and free expression 

1-7t = preschool teachers do not prefer to teach rules and free expression 

The logistic regression model showed that if preschool teachers preferred to teach 

rules and free expression activities, they held more traditional views of science, more 

non-traditional views of science, less traditional views of science education, and have 

higher level of education (see Table 33). No significant difference was found (p >.05) for 

this model, so the finding did not support the fourth hypothesis that preschool teachers 
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Table 32. 

Logistic regression predictors for preschool teachers' beliefs and practices concerning 

teaching health and community 

Variable B S.E. Wald df Sig 

Traditional views of science -.7715 .5442 2.0095 1 .1563 
Non-traditional views of science .2626 .5314 .2441 1 .6213 
Traditional views of science education .2079 .5318 .1529 1 .6958 
PreschoollK.indergarten teaching .0331 .0441 .5616 1 .4536 
experience 
Constant .2189 1.3905 .0248 1 .8749 

-2 Log Likelihood (Total Sums of 83.18 
Squares) 

-2 Log Likelihood (Sums of Squares 80.38 
due to Error) 

Model Chi-Square (Sums of Squares) 2.80 4 .5915 
Note. Pseudo R2 = .034 

with more non-traditional views of science will prefer to teach science activities in their 

teaching. 

The relationship between preschool teachers' beliefs and teaching preferences for 

words and active play (i.e., language and literacy and gross motor and outdoors) in 

accredited child care centers was examined by logistic regression model, and the model 

IS: 

Log (n/l-n) = (-1.2617) + .5374 (Traditional views of science) + .6560 (Non-

traditional views of science) + (-.6560) (Traditional views of science education). 
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Table 33. 

Logistic regression predictors for preschool teachers' beliefs and practices concerning 

teaching rules and free expression in accredited child care centers 

Variable 

Traditional views of science 
Non-traditional views of science 
Traditional views of science education 
Education levels 
Constant 

-2 Log Likelihood (Total Swns of 
Squares) 

-2 Log Likelihood (Sums of Squares 
due to Error) 

Model Chi-Square (Sums of Squares) 
Note. Pseudo R2 = .122 

B S.E. 

.4525 .7774 

.9965 .7670 
-.6246 .7628 
.6686 .5481 

-2.9740 2.2829 

45.72 

40.16 

5.56 

Note: 1t = preschool teachers prefer to words and active play 

Wald 

.3389 
1.6879 
.6705 

1.4882 
1.6972 

df 

1 
1 
1 
1 
1 

4 

I-1t = = preschool teachers do not prefer to teach words and active play 

Sig 

.5605 

.1939 

.4129 

.2225 

.1927 

.2348 

If preschool teachers preferred to teach words and active play, they held more 

traditional views of science, and more non-traditional views of science, and less 

traditional views of science education (see Table 34). No significance was found (p >.05) 

for this model, so the fmding did not support the forth hypothesis which was preschool 

teachers with more non-traditional views of science will prefer to teach science activities 

in their teaching. 
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Table 34. 

Logistic regression predictors for preschool teachers' beliefs and practices concerning 

teaching words and active play in accredited child care centers 

Variable 

Traditional views of science 
Non-traditional views of science 
Traditional views of science education 
Constant 

-2 Log Likelihood (Total Sums of 
Squares) 

-2 Log Likelihood (Sums of Squares 
due to Error) 

Model Chi-Square (Sums of Squares) 
Note. Pseudo R2 = .051 

B 

.5374 

.6560 
-.6560 

-1.2617 

S.E. 

.7383 

.7410 

.7410 
1.9418 

44.25 

42.01 

2.24 

Wald df Sig 

.5298 1 .4667 

.7837 1 .3760 

.7837 1 .3760 

.4222 1 .5158 

3 .5237 

Similarly, the relationship between preschool teachers' beliefs and teaching 

preferences for health and community (i.e., health, safety, and nutrition, and social 

studies) was examined by logistic regression model, and the model is: 

Log (n/l-n) = 1.9678 + (-2.3430) (Traditional views of science) + .8029 (Non-

traditional views of science) + 1.5890 (Traditional views of science education) + (-.6498) 

(Science teaching preparation). 

Note: n = preschool teachers prefer to teach health and community 

1-n = preschool teachers do not prefer to teach health and community 

Ifpreschool teachers preferred to teach health and community, they held less 

traditional views of science, more non-traditional views of science, more traditional 
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views of science education, and feel less adequate in their teaching (see Table 3S). There 

was a significant in this model (p < .OS), so the preschool teachers who held more 

traditional views of science, and they would teach more often in health and community 

activities. 

Non-accredited child care centers 

The same analysis was used to examine the relationship between preschool 

teachers' beliefs and teaching preferences in non-accredited child care centers. The 

logistic regression model is: 

Table 3S. 

Logistic regression predictors for preschool teachers' beliefs and practices concerning 

teaching health and community in accredited child care centers 

Variable 

Traditional views of science 
Non-traditional views of science 
Traditional views of science education 
Science teaching preparation 
Constant 

-2 Log Likelihood (Total Sums of 
Squares) 

-2 Log Likelihood (Sums of Squares 
due to Error) 

Model Chi-Square (Sums of Squares) 
Note. Pseudo R2 = .223 .•• P < .05 

B 

-2.3430 
.8029 

I.S890 
-.6498 
1.9678 

S.E. 

.9218 

.8433 

.9990 

.3803 
2.1512 

4S.72 

3S.53 

10.19 

Wald df Sig 

6.4603 1 .0110·· 
.9066 1 .3410 

2.S298 1 .1117 
2.9191 1 .0875 

.8367 1 .3603 

4 .0373 
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Log (1t/l-1t) = (-.6336) + .5464 (Traditional views of science) + (-.1053) (Non­

traditional views of science) + (-.6790) (Traditional views of science education) + .4141 

(Education levels). 

Note: 7t = preschool teachers prefer to teach rules and free expression 

1-7t = preschool teachers do not prefer to teach rules and free expression 

If preschool teachers preferred to teach rules and free expression activities, they 

held more traditional views of science, less non-traditional views of science, less 

traditional views of science education, and have a higher level of education (see Table 

36). No significant difference was found (p >.05) for this model, so the finding did not 

support the fourth hypothesis which was preschool teachers with more non-traditional 

views of science will prefer to teach science activities in their teaching. 

If preschool teachers prefer to teach words and active play, they hold less 

traditional views of science, and less non-traditional views of science, more traditional 

views of science education, and have a higher level of education (see Table 37). No 

significant difference was found (p >.05) for this model, so the finding did not support the 

fourth hypothesis which was preschool teachers with more non-traditional views of 

science will prefer to teach science activities in their teaching. The logistic regression 

model is: 

Log (7t/I-7t) = 2.6285 + (-.5446) (Traditional views of science) + (-1.1757) (Non­

traditional views of science) + (.1541) (Traditional views of science education) + .1017 

(preschoollKindergarten teaching experience) 



75 

Table 36. 

Logistic regression predictors for preschool teachers' beliefs and practices concerning 

teaching rules and free expression in non-accredited child care centers 

Variable 

Traditional views of science 
Non-traditional views of science 
Traditional views of science education 
Education levels 
Constant 

-2 Log Likelihood (Total Sums of 
Squares) 

-2 Log Likelihood (Sums of Squares 
due to Error) 

Model Chi-Square (Sums of Squares) 
Note. Pseudo R2 = .063 

B 

.5464 
-.1053 
-.6790 
.4141 
-.6336 

S.E. Wald 

.8016 .4647 

.8l30 .0168 

.7774 .7629 

.4785 .7490 
2.1100 .0902 

40.17 

37.66 

2.51 

Note: n = preschool teachers prefer to teach words and active play 

df 

1 
1 
1 
1 
1 

4 

I-n = preschool teachers do not prefer to teach words and active play 

Sig 

.4954 

.8969 

.3824 

.3868 

.7640 

.6430 

The relationship between preschool teachers' beliefs and teaching preferences for 

health and community was examined by logistic regression model, and the model is: 

Log (n/l-n) = (-.2991) + .4223 (Traditional views of science) + (-.0236) (Non-

traditional views of science) + (.1601) (Traditional views of science education) + (-.1593) 

(Science teaching preparation) 

Note: n = preschool teachers prefer to teach health and community 

I-n = preschool teachers do not prefer to teach health and community 
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Table 37. 

Logistic regression predictors for preschool teachers' beliefs and practices concerning 

teaching words and active play in non-accredited child care centers 

Variable 

Traditional views of science 
Non-traditional views of science 
Traditional views of science education 
PreschoollKindergarten teaching 
experience 
Constant 

-2 Log Likelihood (Total Sums of 
Squares) 

-2 Log Likelihood (Sums of Squares 
due to Error) 

Model Chi-Square (Sums of Squares) 
Note. Pseudo R2 = .102 

B 

-.5446 
-1.1757 

.1541 

.1017 

2.6285 

S.E. Wald 

.9140 .3549 

.9224 1.6244 

.8933 .0298 

.0815 1.5550 

2.4265 1.1734 

33.50 

30.08 

3.43 

df Sig 

1 .5513 
1 .2025 
1 .8630 
1 .2124 

1 .2787 

4 .4891 

Ifpreschool teachers preferred to teach health and community, they held more 

traditional views of science, less non-traditional views of science, more traditional views 

of science education, and feel less adequate in their teaching (see Table 38). No 

significant difference was found (p >.05) for this model, so this finding did not support 

the forth hypothesis which was preschool teachers with more non-traditional views of 

science will prefer to teach science activities in their teaching. 
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Table 38. 

Logistic regression predictors for preschool teachers' beliefs and practices concerning 

teaching health and community in non-accredited child care centers 

Variable 

Traditional views of science 
Non-traditional views of science 
Traditional views of science education 
Science teaching preparation 
Constant 

-2 Log Likelihood (Total Sums of 
Squares) 

-2 Log Likelihood (Sums of Squares 
due to Error) 

Model Chi-Square (Sums of Squares) 
Note. Pseudo R2 = .012 

B 

.4223 
-.0236 
.1601 

-.1593 
-.2991 

S.E. Wald 

.7544 .3134 

.8942 .0007 

.7526 .0453 

.6331 .0633 
2.3224 .0166 

40.17 

39.73 

.44 

df Sig 

1 .5756 
1 .9790 
1 .8315 
1 .8014 
1 .8975 

4 .9795 
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CHAPTER 5: DISCUSSION 

This study investigated 62 preschool teachers to examine the relationships 

between preschool teachers' beliefs and practices concerning science teaching in 

accredited and non-accredited child care centers. 

There were no differences between preschool teachers in accredited and non­

accredited child care centers on their characteristics such as age, years ofteaching 

experience, gender, race, and educational level. This finding is contrary to the National 

Child Care Staffing Study (1988) findings, where "accredited centers had better­

compensated teachers with more formal education and specialized early childhood 

training" (Bredekamp & Willer, 1996, p. 35). This finding is difficult to explain since 

Iowa child care licensing teacher requirements do not require specialized education in 

early childhood education. 

The first hypothesis predicted that preschool teachers in accredited child care 

centers would have more non-traditional beliefs about science education than preschool 

teachers in non-accredited child care centers. This hypothesis was not supported. The 

analysis showed that these two groups held similar beliefs about science, specifically on 

traditional views of science, non-traditional views of science, and traditional views of 

science education. This fmding was unexpected. Since the teachers in both accredited and 

non-accredited child care centers had similar characteristics for age, years of teaching 

experience, gender, race, and education level, it reduces the likelihood that they might 

have different beliefs about science teaching. Pomeroy (1993a) found that scientists held 
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more traditional views of science, next came secondary science teachers, and elementary 

school teachers had the least traditional views of science. Perhaps, the similarity of the 

children's age group, and teacher preparation and experiences in the current study, unlike 

Pomeroy's samples, was critical for the difference between these two studies. 

The second hypothesis predicted that preschool teachers in accredited child care 

centers would provide classroom science teaching activities and equipment more 

frequently than teachers in non-accredited child care centers. The hypothesis was partially 

supported. Results revealed that preschool teachers in accredited child care centers taught 

more in mathematics, science, health, safety, and nutrition, social studies and gross motor 

and outdoor activities, the dimension called curriculum dimensions, than the preschool 

teachers in non-accredited child care centers. Since both preschool teachers in accredited 

and non-accredited child care centers held similar beliefs and characteristics, these 

findings suggest that the child care program itself has an important impact on teachers' 

science teaching practices. For instance, the NAECP accreditation self-study process 

increases the knowledge and understanding of developmentally appropriate curriculum 

and practice in accredited child care centers (Herr, Johnson, & Zimmerman, 1993). Also, 

the findings support previous research that accredited child care centers are viewed as 

offering high-quality programs for young children (NAECP, 1984). Preschool teachers in 

accredited child care centers seem to have greater understanding about children's 

learning, thus they provide more and various activities for young children. In addition, 

the directors in accredited child care centers may also influence the preschool teachers' 

science teaching practices. For example, a director in accredited child care centers may 
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have strong beliefs about children's science learning, and, therefore, she will provide 

more science materials and resources and encourage preschool teachers to teach science 

activities. 

The third hypothesis predicted that preschool teachers with more non-traditional 

views of science would provide more science teaching activities than those with more 

traditional views of science. The logistic regression model showed that no significant 

difference was found (p >.05). However, there was a significance (p < .05) for preschool 

teachers in non-accredited child care centers. The analysis revealed that preschool 

teachers who hold more traditional views of science would teach more often in 

curriculum dimensions (that is, mathematics, science, health, safety, and nutrition, and 

gross motor and outdoors) in non-accredited child care centers. Therefore, the findings 

did not support the third hypothesis, that preschool teachers with more non-traditional 

views of science will provide more science activities in their teaching. 

An additional finding in preschool teachers' beliefs and teaching frequency in 

communication and expression (that is, language and literacy and gross motor and 

outdoors) was significant (p < .05). The finding indicated that preschool teachers who 

hold more traditional views of science would teach more often in communication and 

expression (that is, language and literacy, aesthetic expression, and gross motor and 

outdoors). According to Pomeroy (1993a), elementary and secondary teachers with less 

traditional views of the nature of science were likely to teach in opposition to the standard 

textbook interpretation of science. 
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The fourth hypothesis predicted that preschool teachers with more non-traditional 

views of science would prefer to teach science teaching activities than those with more 

traditional views of science. No significant difference was found (p >.05), so the fourth 

hypothesis was not supported. 

There were additional findings in preschool teachers' beliefs and teaching 

preferences for health and community (that is, health, safety, and nutrition and social 

studies). The analysis showed that there was a significant difference (p < .05) for 

preschool teachers who hold more traditional views of science will prefer to teach more 

often in health and community activities. 

Another additional interesting fmding of this study concerns the identification of 

language and literacy and aesthetic expression, as the two easiest curriculum areas for all 

of the preschool teachers to include in their teaching. Even though preschool teachers in 

accredited child care centers viewed language and literacy and aesthetic expression, as the 

two easiest curriculum areas to teach, they still offered more mathematics, science, 

health, safety, and nutrition, social studies, and gross motor and outdoor activities than 

the preschool teachers in non-accredited child care centers. Perhaps preschool teachers in 

accredited child care centers have a better understanding about integrated curriculum 

planning. 

The study also examined the relationship between the two easiest curriculum 

areas and preschool teachers' educational level. There were differences between 

preschool teachers in their educational levels and the two easiest curriculum areas. 

Preschool teachers with a higher education think language and literacy is the easiest 
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curriculum areas to include in their teaching, and aesthetic expression was chosen by 

preschool teachers with less education. Further analysis for accredited and non-accredited 

child care centers revealed significant differences for non-accredited child care centers 

only. Therefore, educational attainment seems to be an essential influence that effects the 

preschool teachers in non-accredited child care centers in choosing the degree of ease in 

preparing curriculum areas than for preschool teachers with the same educational 

background in accredited child care centers. 

When examining the most difficult curriculum areas reported by preschool 

teachers, there were no significant differences between preschool teachers in accredited 

and non-accredited child care centers in choosing science and social studies. The study 

also showed that there was no significant differences between preschool teachers in 

accredited and non-accredited child care centers in choosing activities that require the 

most preparation time. 

In conclusion, the study showed that preschool teachers in both accredited and 

non-accredited child care centers held similar beliefs concerning science teaching. This 

result did not support the first hypothesis, which predicted that preschool teachers in 

accredited child care centers will have more non-traditional beliefs about science teaching 

than preschool teachers in non-accredited child care centers. In addition, results revealed 

that preschool teachers in accredited child care centers provided more classroom science 

teaching than preschool teachers in non-accredited child care centers, and this finding 

supported the second hypothesis. Furthermore, the third hypothesis which predicted that 

preschool teachers with more non-traditional views of science would provide more 
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science activities in their teaching was not supported. Results also did not support the 

fourth hypothesis, which predicted that preschool teachers with more non-traditional 

views of science would prefer to teach science activities in their teaching. 
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CHAPTER 6: SUMMARY AND IMPLICATIONS 

The present study examined the relationship between preschool teachers' beliefs 

and practice concerning science teaching. Sixty-two preschool teachers completed the 

questionnaire. The questionnaire was organized into two sections. The first section of the 

questionnaire investigated preschool teachers' beliefs concerning science teaching. The 

second section examined preschool teachers' actual and desired science teaching practices 

in their classroom. 

Results concerning preschool teachers' beliefs suggested that both preschool 

teachers in accredited and non-accredited child care centers had similar beliefs 

concerning science teaching. Those preschool teachers also were similar in the 

characteristics of age, gender, educational level, and the years of preschoolfkindergarten 

teaching experience. When considering preschool teachers' science teaching practices, 

preschool teachers in accredited child care centers tended to provide more science 

activities than teachers in non-accredited child care centers. The findings of this study 

need to be viewed with caution due to the small sample size. Future studies may want to 

use a larger sample size to enhance the generaIizability of the findings. 

The questionnaire could be more useful by rewording questions 15 and 16. They 

were "How many story books in your classroom today are related to science?" and "How 

many resource books for children in your classroom today are related to science?" These 

items should be clearly worded by asking for the exact number of books they have in 

their classroom. These questions were dropped from the analyses for this study. In 
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addition, future researchers may want to increase the number of items for non-traditional 

view of science. 

This study used a questionnaire to examine the relationship between preschool 

teachers' beliefs and practices concerning science teaching. The data were based on 

preschool teachers' self-report, so it may not represent the actual preschool teachers' 

teaching practices. Future studies may use classroom observations along with teachers' 

report in order to have more accurately representing preschool teachers' science teaching 

practice. 

Even though this study had some limitations, it is the first known research 

regarding teachers' beliefs and practices concerning science teaching at the preschool 

level. In addition, this study was the first one that compared preschool teachers in 

accredited and non-accredited child care centers on the specific area of science teaching. 

This study provided additional support that accredited child care centers provide a high­

quality care for young children. This quality was also reflected in their preschool 

teachers' teaching practices such as preschool teachers in accredited child care centers 

provided more science activities for young children even though they considered 

language and literacy and aesthetic expression as the easiest curriculum areas to include 

in their teaching. 
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APPENDIX A 

WHAT IS SCIENCE? WHAT DO YOU THINK? 
WHERE IS SCIENCE? 
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What Do You Think? 

The purpose of this study is to understand preschool teachers' beliefs about 
science and how their beliefs influence their science teaching activities and their 
teaching practices in general. 

Tsunghui Tu &Joan E. Herwig 
Human Development and Family Studies 

Iowa State University 
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Revised Pomerou's Teachers' Beliefs about 
the Nature of Science SurveIl 

Instructions: The following questions concern your 
teaching beJiefs on science teaching with preschoolers. 
Please circle the number that you agree with most for 
each statement. 

I Q-l. 

I Q-2. 
I 

I Q-3. 

I Q-4. 

1 Q-5. 

I 

I Q-6. 

! Q-i. 

I 

I Q-8. 

I Q-9. 

I ~-lO. 

I Q-ll. 

Q-12. 

Science knowledge starts with observations of nature 

1 he process of scientiric discovery often. involves a high cegree or" 
playfulness and c:-e:uivity, 

The process of scientific discovery often invoives an aoility ,0 look at 

things which are not commonly accepted, 

Tne acquisition of new scientific kr.-lowiedge moves from ooservation to 
hypothesis to testing to generalizing to theory, 

Different cultural groups have different processes of gaining vaiid 
knowledge of narurallaws. 

There is a significant amount of scientific k.."1.owledge in folklore and 
myth. 

It is not unusual for scientistS to get ideas from a variety of seemingly 
tmrelated scientific and non-scientific sources. 

Science learning should proceed, wherever possible, 
hierarchically. 

If children are playing and having fun in science experiments, not 
much science ie:?mi.ng is likely to be ta.l.dng place, 

A big \vea.laless of discovery activities in science education is the 
difficulty in gercing the children to come u~ \'tim the right ansViers. 

It is im~ortant that preschool or kindergarten teachers fully understand 
concepts they ::re teaching, 

Worksheets can be a very effective way to reach science. 
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\ - oJ. 

I 

I Q-14. 

I Q-15. 

I Q-16. 

I Q-17. 

I 
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Students wno nave difficuity in mathematics are likely ,0 do pooriy in 
science. 

Children in science should be discouraged. from ··\vi.id" ideas and 
encouraged to think carefully and logically 

It is important chat students have the cor:ect concepts before going on 
in their science learning. 

It is important for cpiidren to le:lrn .he steps of scientiric method, from 
observation, hypothesis, experimentation. generalization, to theory. 

In perfor:ning expe:irnents, the best lear.ling is likely to take place if 
students are able to work alone. 

!I Q-18. The way science is taught is a bigger problem in the United States than 
the teachers' level of competence in scie:uific conce;){s. 

Q-19. If girls were berter than they are in mathematics, more \'lould probably 
enter science :lS a career. 

I Q-20. You don't have to be good in science to be good at teaching scie;J.ce. 

I Q-21. 

I Q-22. 

l 

Science is based on experimentS. 

Science is the ideai of knowledge in that it is a set of s!atementS which 
are objective; i.e. their substance is determined entirely from 
observation. 

<:J 
<:J 2 2 ~ <:J 
'=l u; <:J <:J 

~ C, <:J 

is !S < 'c, 
~ £ < 

>- c >-
~ ?5 '- ~ 
(3 ~ ~ c 
~ i5 :3 3 
~ c.::> z ~ Ci5 

L I"') f3 14 
1

5 I I- I I I 
I I 

I 1 
1

2_ 3 14 
1

5 I 
! 

, " . ! 4- 5 
l. ':' .. I _ 

I I 

I I 

I I I I I 

I i I I I 

i I I 

1~~~~~ __ ~~~ __ ~~~=-~~~~~~ __ ~~~~77~~ 
I 

Q-23. Science is a set of practices and a cody ofk.nowledge developed by a 
specirlc community of people. 

Q-24. Tne purpose or science is to c:stablish imellectuai control over 
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Q-25. Most scientists believe narure srrictly obeys laws. I 1 ' ,-2-1 3 \4- I 5 I 
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Preschool Activity Preferences Survey 

Instructions: The following questions concern your teaching preference. Please respond to the 
following statements :lnd circle the appropriate number. 

Q-l \Vhat type of activity do you prefer to teach or provide most often? 

'"0 -0 g g 
..E ~ C) 

2 a: e 0-en en c;:; :::; 
C) C) 0 

--l :z 2 

\ .'-\.. Language and Literacy 1 I 2·1 .~: I 
I B. Mathematics 
I C. Science 

i 2 1 3 1 

D. Health. Safety, and Nutrition ! 1 1 2 1 3 1 

E. Social srudies 
F. Aesthetic expression (art, music. drama. and movement) 

I G. Gross motor and outdoors I '1 !. 2. ~- .1 .3 I 

Q-1 How often do you teach the following acth;ties? .:::. '" c: ~ OJ CJ 0 CJ CJ 

2 S .::<: S 
<! :... CJ <! 
:fl 

, .. CJ (/) ~ 

<lJ S <lJ 
E 0 

r->- < c: 
t= ,... t= C <lJ 

.~ 0 
,... 

:!l ~ 0 

~ 
0 > <5 ~ Ct:i 
2 L!.J 0 

i A. Language and Literacy 
! B. Mathematics 1112i31 4 \5!6 
j C. Science 
I D. Health, Safety, and Nutrition 
! :: .. Social Studies 
I F .. ~esthetic expression (art, music. drama, and movement) 
! G. Gross motor outdoors 

PLEASE TtJ"RJ.'I' TO PAGE .t 
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Q-3 What type of activity do you find easiest to include in ...-our teaching? (Circle~ number only) 

1. LAl"fGUAGE .-\t'\.:l) LITERACY 
2. iv1ATHENL,;.TICS 
3. SCIENCE 
4. HEALTH, SAFETY, .;,ND NUTRlTION 
5. SOCIAL STUDIES 
6. AESTHETIC EXPRESSION (ART. :vrusrc, DR.~?v1.~ &: ~viOVE:V(E:;T) 
7. GROSS MOTOR. OUTDOORS 
8. OTHERS (Please specify) ________ _ 

Q--1- What type of activity do you think requires the most time to prepare? (Circle one number only) 

1. LANGUAGE .-\.L'\,TI LITER.,;.CY 
2. NLA.THEMATICS 
3. SCIENCE 
4. HEALTH, SAFETY, .-\t'\D 01uTRlTION 
5. SOCIAL STUDIES 
6. AESTHETIC EXPRESSION (ART, :VlUSIC, DR..;,);L.;. & :VIOVEMENT) 
7. GROSS MOTOR, OUTDOORS 
8. OTHERS (please specify) ________ _ 

Q-5 What activity is the most difficult for ...-ou to include in vour teaching? (Circle one number only) 

1. LA1"l'GUAGE Al"l'D LITER..;.CY 
2. NL'\. THE!v1A TICS 
3. SCIENCE 
4. HEALTH, SAFETY, Al"ID Nl.JTRITION 
5. SOCIAL SThl)IES 
6. AESTHETIC EXPRESSION (ART, ivlUSIC, DRA.M.A.. & ?v10VEME~1) 
7. GROSS MOTOR, OlJTDOORS 
8. OTHERS (please specify) ________ _ 

Q-6 Do you have a science area(s) or interest center (s) in your classroom'? (Circle ODe number) 

1. YES 
2. NO. If No, skip to question Q-i 

Q-6a If YES, list all of the items in your science area(s) that the children could use today. 
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Q-7 Circle all of the science materials that were accessible to children elsewhere in the classroom 
today. 

1 = Flashlights 2 == Thennometers :3 = ~hgnets 

..!. = Cooking measures 5 == Scales 6 = ylirrors 

; = Planting materials 8 == ~1icroscope 9 == ~'lagnifying Gbsses 

! 0 = yletric \veight set 11 == Animals i 2 == Others (Please sp~cify) ____ _ 

Q-8 How many field trips have you have scheduled for your class in the I:J.st:2 months'? ______ _ 

\Vhat was (were) the location(s)'? ---------------------------------
Q-9 Circle the science activities that were available in your classroom today. 

1 = Cooking 2 = Sand box 3 = Water play 

4 = Assorted metal and nonmetal objects 5 = Others (Please specify) ________________ _ 

Q-IO How many cooking activities have been completed in your classroom during the last :2 weeks in 
which for example, the preschoolers were actually involved in the food preparation such as 
measuring, pouring, or mixing? (Circle one number) 

1. NONE 
2. 1-2 TIMES 
.J. 3-.:1 Tnv1ES 
-+. MORE TH.6u.'\f 4 TINfES 

Q-ll Do you have a sand box at your preschool center? (Circle one number) 

1. NO. If No, skip to question Q-12 
2. YES, INDOORS 
.J. YES,OtfmOORS 
4. YES, BOTH INDOORS .~"\jTI OUTDOORS 

Q-lla Please circle all tbe materials and equipment (e.g., toys, cups) tbat were available in 
your sand box today (both indoors and outdoors)? 

1 = Sand 2 = Rocks 3 = Digging items 

4 = Gravel 5 = Pebbles 6 = Stones 

7 = Pouring items 8 = Others (Please specify) _______ .......... _--::--_-=-=-
PLEASE Tu~~ TO PAGE 6 

5 
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Q-12 Do you have a water table available to use in your classroom? (Circle one number) 

1. YES 
::. ~O. 1[);0, skip (Q question Q-13 

Q-12a If you answer Yes on the question 12, how often do you use the water 
table? (Circle one number) --

1. LESS THAN ON'CE A \\ "EEK 
., ONCE A \VEEK 
~. TW1CE A \\lEEK 
4. THREE TIMES A \\fEEK 
5. FOD'K TEvIES OR ).tI0RE TH.-\;."J .~ \\fEEK 

Q-12b Circle all the items that were available in your water table the last time it was used'? 

I = Plastic tubing 2 = Straws 3 = Eyedroppers 

-+ = Containers 5 = Funnels 6 = Strainers 

7 = Colanders 8 = OLlters (Please specify) __________ _ 

Q-13 Do you have an outdoor garden available for children and teachers to work together?(Circ!e one 
number) 

1. YES 
2. NO 

Q-14 Do you have an animal in your classroom? ( Circle £.!!.! number) 

1. YES (Please specif:.' what kL."1d of a..'1imaLs) _______________ _ 
2. ?-W . 

Q-15 How many of the story books in your classroom today are related to science? _______ _ 

Q-16 How many resource books for children in your classroom today are related to science? -----

6 
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finally, we would like to obtain a few additional basic information about you, 

Q-17 What is the highest educationalleyel you have completed? (Circle one number, and complete 
major information) 

I. HIGH SCHOOL DIPLOMA 
(Please specify ruajor ) 

2. JlTNIOR COLLEGE OR EQUIV.-\LENT 
.J. B.A.lB.S. DEGREE 

(Please specify major ) 
..!. M.A'/M,S .. OR PROFESSIONAL DEGREE 

(Please specify major ) 
5. OTHER 

(Please specify major ______ _ 

Q-18 Which is your racial or ethnic identification'? (Circle one number) 

1. w"HlTEiCAUCASlAi"J 
.., BLACKlAFRICAN-AMERlCA.N 
3. HISPANIC/LATINO 
4. ASL.lu"l OR PACIFIC ISLANDER 
5. NATIVE AMERICAN/AlYfERICAJ."\;' INDL~"\[ 
6. OTHER---(SPECIFy) ____ _ 

Q-19 What is your gender? 

1 = Female 
2 = ~fale 

Q-20 What is your present age? _____ _ 

Q-21 The total number of years you have taught in preschool or kindergarten? 

______ years (include this year) 

Q-22 How adequately do you feel you have been prepared for teaching science with 
children 3-6 ye3rs old? (Circle one number) . 

1. VERY t.T!'iPRE?<\RED 
2. F.<\lRL Y 'li'NPRE?ARED 
3. MODERA.TL Y PREP.A.RED 
.1 F.AJRL Y \\fELL PREP~!\.RED 
5. VERY w'ELL PREPARED 

PLEASE TUfu'.' TO THE FINAL PAGE 

7 
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;c:::::J 

I ~[ ~ 
I 

a~============================================~= 
Dear Teacher: 

Thank you for your time end involvement with this survey. 

Your support and cooperation is greatly appreciated. 

Please return your completed questionnaire in the enclosed 

postage paid envelope. 

Sincerely. 

Tsunghui Tu 
Graduate Student 

Have a nice summer! 

Joan E. Herwig. Ph. D. 
Majer Professor in Cherge of 
Research 

! 

i 
I 
I 
I 

i 
I 
I 

)J 
at===========================================~. 
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APPENDIXB 

REVISED POMEROY TEACHERS'BELIEFS ABOUT 
THE NATURE OF SCIENCE SURVEY 

(SUMMARY OF CATEGORIES) 
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Revised Pomeroy's Teachers' Beliefs about the Nature of Science Survey 

Summary of Categories 

TS: Traditional Views of Science 
TSE: Traditional Views of Science Education 
NTS: Nontraditional Views of Science 
Unspecified: Statements did not fall into any of three clusters 

Q-l Science knowledge starts with observations ofnature.(Unspecified) (P#l) 
Q-2 The process of scientific discovery often involves a high degree of playfulness 

and creativity. (TS) (P#2) 

Q-3 The process of scientific discovery often involves an ability to look at things 
which are not commonly accepted. (NTS) (P#3) 

Q-4 The acquisition of new scientific knowledge moves from observation to 
hypothesis to testing to generalizing to theory. (Unspecified) (P#4) 

Q-5 Different cultural groups have different processes of gaining valid knowledge 
of natural laws. (NTS) (P#14) 

Q-6 There is a significant amount of scientific knowledge in folklore and myth. 
(Unspecified) (P#24) 

Q-7 It is not unusual for scientists to get ideas from a variety of seemingly 
unrelated scientific and non-scientific sources. (NTS) (P#25) 

Q-8 Science learning should proceed, wherever possible, hierarchically.(TSE) (P#31) 

Q-9 If children are playing and having fun in science experiments, not much 
science learning is likely to be taking place. (TSE) (P#34) 

Q-I0 A big weakness of discovery activities in science education is the difficulty in 
getting the children to come up with the right answers.(TSE) (P#35) 

Q-ll It is important that preschool or kindergarten teachers fully understand 
concepts they are teaching. (TSE) (p#36 Revised) 

Q-12 Worksheets can be a very effective way to teach science.(TSE) (P#37 Revised) 

Q-13 Students who have difficulty in mathematics are likely to do poorly in science. 
(TSE) (P#38) 
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Q-14 Children in science should be discouraged from "wild" ideas and encouraged 
to think carefully and logically. (TSE) (P#40) 

Q-15 It is important that students have the correct concepts before going on in their 
science learning. (TSE) (P#41) 

Q-16 It is important for children to learn the steps of scientific method, from 
observation, hypothesis, experimentation, generalization, to theory. 
(Unspecified) (P#42) 

Q-17 In performing experiments, the best learning is likely to take place if 
students are able to work alone. (TSE) (P#45) 

Q-18 The way science is taught is a bigger problem in the United States than the 
teachers' level of competence in scientific concepts. (Unspecified) (P#47) 

Q-19 If girls were better than they are in mathematics, more would probably enter 
science as a career. (Unspecified) (P#48) 

Q-20 You don't have to be good in science to be good at teaching science. 
(Unspecified) (P#49) 

Q-21 Science is based on experiments. (Unspecified) (P#30 Revised) 

Q-22 Science is the ideal of knowledge in that it is a set of statements which are 
objective; i.e. their substance is determined entirely from observation.(IS) 
(P#9) 

Q-23 Science is a set of practices and a body of knowledge developed by a specific 
community of people. (IS) (p# 19) 

Q-24 The purpose of science is to establish intellectual control over experience in 
terms of precise laws which can be formally set out and empirically tested.(TS) 

(P#23) 

Q-25 Most scientists believe nature strictly obeys laws. (IS) (P#14) 
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APPENDIXC 

CORRESPONDENCE 



100 

IO\iVi\ STAIE UNIVERSITY 
OF SCiE:--:CE . .;:--;0 TECH:--:OLOGY 

May 1997 

Dear Director: 

As an Early Childhood Education masters student at Iowa State University, I am interested in 
learning more about preschool teacher's beliefs and practices concerning science teaching. 
Few stUdies have been conducted concerning the relationship between preschool teachers' 
beliefs and their prac1:ices concerning science teaching in their classroom, so we are interested 
in studying these relationships. The ideas of teachers are important in helping us learn about 
these thinQ:s, and we hooe the resuits of this study will helD oreschooi teachers in - '" -. '" 
understanding science teaching. 

\Ve have planned a study that involves asking preschool teachers questions about things 
related to science. \Ve hope that you will help us by agreeing to iet two of your teachers be 
involved with this study. We are seeking your pennission to survey two of your preschool 
teachers by using a mailed questionnaire that takes about 20 minutes for each teacher to 
~nish. The completed survey will need to be rerurned in a stamped, addressed envelope that 
will be provided. All information wiiI be kept confidential. ~o program, director, or teacher 
will be idemified by name in the final research repon. An ID number will be used on each 
survey for the purpose of follow-up. Teachers who rerum the completed questionnaire will 
receive a complimentary NAEYC brochure. Results of the study will be presented in a 
masters thesis, in journal articles, and professional meetings. 

In advance, thank you for your time and involvement with this survey. If you have any 
questions, please feel free to contact us at (515)294-6254 or 294-6230. Your support and 
cooperation with this survey is greatly appreciated. 

Sincereiy, 

TsunghuiTu 
Graduate Student 

Joan E. Herwig, Ph.D. 
Major Professor in Charge of Research 
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Depamnent of Human Development and Family Studies 
Iowa State University 

Ames, Iowa 50011-1030 
515294-6254 

PRESCHOOL TEACHERS' BELIEFS A1\'1) PRACTICES 
COl"CERl'iING SCIENCE TEACHING 

The purpose and the general nature of the research procedures have been explained to me. I understand that 
two teachers will be surveyed. I also understand that neither the program, the director, nor the teachers will 
be identified by name and all information will be kept confidential. Finally, I understand that I can 
withdraw from this study at any time. 

___ I am willing for _____________ to participate in this 
(Name of child care center) 

study as described in the accompanying letter and these are the name of t .. ;o preschool teachers. 

(Name of the preschool teacher) 

(Name of the preschool teacher) 

___ I am not willing for _______________ to participate in this study 
(Name of child care center) 

as described in the accompanying letter. 

Director's Signature Name of Early Childhood Program 

Date 
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IOWA STATE UNIVERSITY C.;llt!;e v( ~:.::ui\' l~c.i 

Cunsumer S.:ie~ces 
OF SCIE:"';CE :\:--';D TECH:\OlOGY 

June 1997 

Dear Teacher: 

As an Early Childhood Education masters student at Iowa State University, I am interested in 
learning about preschool teacher's beliefs and practices concerning science teaching. Few 
studies have been conducted about the relationship between preschool teachers' beliefs and 
their practices concerning science teaching in their classroom. The purpose of this survey is 
to help us better understand the preschool teachers' beliefs on science and how their beliefs 
affect their science teaching behaviors. We hope the results of this study will help preschool 
teachers with their science teaching. Your ideas are important in helping us learn these 
things. Your participation is voluntary, and you can withdraw from this study at any time. 

We have planned a study that involves asking preschool teachers like you questions about 
things related to science by completing the enclosed questionnaire. It takes about 20 minutes 
to finish. We hope that you will help us. Your director has given us your name and work 
address. All individual data will remain confidential, and only group data will be presented; 
your name will not be used. This completed questionnaire needs to be returned in the 
stamped, addressed envelope provided with this mailing. An ID number is used on this survey 
for follow-up mailings. Results of the study will be presented in a masters thesis, injournaI" 
articles, and at professional meetings. 

In advance, thank you for your time and involvement with this survey. When we receive your 
completed questionnaire, we will send you a complimentary NAEYC brochure about young 
children. If you have any questions, please feel free to contact us at (515)294-6254 or 
294-6230. Your support and cooperation with this study is greatly appreciated .. 

Sincerely, 

Tsunghui Tu 
Graduate Student 

Joan E. Herwig, Ph.D. 
Major Professor in Charge of Research 
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(SENT ON A POSTCARD) 

June 1997 

Dear Teacher: 

About two weeks ago, we mailed you a questionnaire seeking your opinions about 
preschool teachers' beliefs and practices concerning science teaching with young 
children . .If you have completed and returned the questionnaire, please accept our 
sincere thanks. If not, please do so as soon as possible. Your response is needed if 
our results are to truly represent all preschool teachers identified for this study. If 
you have any questions, please contact us at (515) 294-6230. 

Your assistance is greatly appreciated. 

Sincerely, 

Tsunghui Tu 
Graduate Student 

Joan E. Herwig, Ph. D. 
Major Professor in Charge of Research 
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IOWA STATE UNIVERSITY C0i\eg~ of fJmiiy lna 

or: SClE~CE Ai\D TECn~";O\...OG'{ 

Ju.'1.e i 997 

Dear Teacher: 

!oOt C:-"ilci D::·.·dlJPr::.:~( 3~!lc!::g 

. .:...w~£. t.,)V,,-:;' 5C·C'1!-103V 

About three weeks ago we :nailed you a quesi:ionnaire seeking your opirions about preschool 
te~chers' beliefs and practices conce:-rul'1g science ~e:lch.i.."1g \\itb. young :~.ilciren. As of today, ,ye 
have not yet received your completed questionnaire. 

We are wriri..."1g to you again because of the impor...ance of your answers to L'1e usefulness of this 
srudy. In order for the results oErbis study ro be truly representative of me opinions of all 
preschool teachers, we need your response. 

The purpose oftrus survey is ro help us better understand the preschool teachers' beliefs on science 
and how their beliefs affect their science teaching behaviors. We hope the resuits ofth..is study \viil 
heLp preschool teachers \vith their science te~ching. Your ideas are imPOrtant in helping us le::.r:;. 
these things. 

In case our earlier mailing did not reach you'or it was lost, we have enclosed a replacement 
questionnaire. 'we urge you to complete :md return it today in the enclosed postage paid 
envelope. Your participation in this study is greatly appreciated . 

. Ag::.i...~, if yot! n::.ve 2..TJ.y questions abou(t.llls ~.!dy: please feel free to cont::.C! us at (515) 294-6230. 
Please accept our sincere than..1(s for your cooperation. 

Sincereiy, 

TSung..'rlU..i T1.1. 
Graduate Student 

E:ldosures: Questionnaire 2nd re:um enve!ope 

JOCL'1. ~. He:"'>vig, Ph. D. 
Major Professor in Charge of Research 



105 

APPENDIXD 

CODING MAP 
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CODING MAP 

Variable Label Variable Column Variable Value 
(name) 

Subject number ID 1-4 1 = Accredited program 
(1201-1382) 

o = Non-accredited program 
(2201-2371) 

Belief BFQl 5 1 = Strongly Disagree 
2 = Generally Disagree 
3 = Neutral 
4 = Generally Agree 
5 = Strongly Agree 

BFQ2 6 1 = Strongly Disagree 
2 = Generally Disagree 
3 = Neutral 
4 = Generally Agree 
5 = Strongly Agree 

BFQ3 7 1 = Strongly Disagree 
2 = Generally Disagree 
3 = Neutral 
4 = Generally Agree 
5 = Strongly Agree 

BFQ4 8 1 = Strongly Disagree 
2 = Generally Disagree 
3 = Neutral 
4 = Generally Agree 
5 = Strongly Agree 

BFQ5 9 1 = Strongly Disagree 
2 = Generally Disagree 
3 = Neutral 
4 = Generally Agree 
5 = Strongly Agree 
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Variable Label Variable Column Variable Value 
(name) 

BFQ6 10 1 = Strongly Disagree 
2 = Generally Disagree 
3 = Neutral 
4 = Generally Agree 
5 = Strongly Agree 

BFQ7 11 1 = Strongly Disagree 
2 = Generally Disagree 
3 = Neutral 
4 = Generally Agree 
5 = Strongly Agree 

BFQ8 12 1 = Strongly Disagree 
2 = Generally Disagree 
3 = Neutral 
4 = Generally Agree 
5 = Strongly Agree 

BFQ9 13 1 = Strongly Disagree 
2 = Generally Disagree 
3 = Neutral 
4 = Generally Agree 
5 = Strongly Agree 

BFQIO 14 1 = Strongly Disagree 
2 = Generally Disagree 
3 = Neutral 
4 = Generally Agree 
5 = Strongly Agree 

BFQ11 15 1 = Strongly Disagree 
2 = Generally Disagree 
3 = Neutral 
4 = Generally Agree 
5 = Strongly Agree 

BFQ12 16 1 = Strongly Disagree 
2 = Generally Disagree 
3 = Neutral 
4 = Generally Agree 
5 = Strongly Agree 
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Variable Label Variable Column Variable Value 
(name) 

BFQ14 18 1 = Strongly Disagree 
2 = Generally Disagree 
3 = Neutral 
4 = Generally Agree 
5 = Strongly Agree 

BFQ15 19 1 = Strongly Disagree 
2 = Generally Disagree 
3 = Neutral 
4 = Generally Agree 
5 = Strongly Agree 

BFQ16 20 1 = Strongly Disagree 
2 = Generally Disagree 
3 = Neutral 
4 = Generally Agree 
5 = Strongly Agree 

BFQ17 21 1 = Strongly Disagree 
2 = Generally Disagree 
3 = Neutral 
4 = Generally Agree 
5 = Strongly Agree 

BFQ18 22 1 = Strongly Disagree 
2 = Generally Disagree 
3 = Neutral 
4 = Generally Agree 
5 = Strongly Agree 

BFQ19 23 1 = Strongly Disagree 
2 = Generally Disagree 
3 = Neutral 
4 = Generally Agree 
5 = Strongly Agree 

BFQ20 24 1 = Strongly Disagree 
2 = Generally Disagree 
3 = Neutral 
4 = Generally Agree 
5 = Strongly Agree 



Variable Label 
(name) 

Preschool Activity 
Preferences 

Variable 

BFQ21 

BFQ22 

BFQ23 

BFQ24 

BFQ25 

PAPQIA 

PAPQIB 
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Column 

25 

26 

27 

28 

29 

30 

31 

Variable Value 

1 = Strongly Disagree 
2 = Generally Disagree 
3 = Neutral 
4 = Generally Agree 
5 = Strongly Agree 

1 = Strongly Disagree 
2 = Generally Disagree 
3 = Neutral 
4 = Generally Agree 
5 = Strongly Agree 

1 = Strongly Disagree 
2 = Generally Disagree 
3 = Neutral 
4 = Generally Agree 
5 = Strongly Agree 

1 = Strongly Disagree 
2 = Generally Disagree 
3 = Neutral 
4 = Generally Agree 
5 = Strongly Agree 

1 = Strongly Disagree 
2 = Generally Disagree 
3 = Neutral 
4 = Generally Agree 
5 = Strongly Agree 

1 = Least Preferred 
2 = Neutral 
3 = Most Preferred 

1 = Least Preferred 
2 = Neutral 
3 = Most Preferred 
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Variable Label Variable Column Variable Value 
(name) 

PAPQIC 32 1 = Least Preferred 
2 = Neutral 
3 = Most Preferred 

PAPQID 33 1 = Least Preferred 
2 = Neutral 
3 = Most Preferred 

PAPQIE 34 1 = Least Preferred 
2 = Neutral 
3 = Most Preferred 

PAPQIF 35 1 = Least Preferred 
2 = Neutral 
3 = Most Preferred 

PAPQIG 36 1 = Least Preferred 
2 = Neutral 
3 = Most Preferred 

PAPQ2A 37 1 = Two times a month 
2 = Monthly 
3 = Every other week 
4 = Once a week 
5 = Two times a week 
6 = Daily 

PAPQ2B 38 1 = Two times a month 
2 = Monthly 
3 = Every other week 
4 = Once a week 
5 = Two times a week 
6 = Daily 

PAPQ2C 39 1 = Two times a month 
2 = Monthly 
3 = Every other week 
4 = Once a week 
5 = Two times a week 
6 = Daily 



Variable Label 
(name) 

Variable 

PAPQ2D 

PAPQ2E 

PAPQ2F 

PAPQ2G 

PAPQ3 
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Column 

40 

41 

42 

43 

44 

Variable Value 

1 = Two times a month 
2 = Monthly 
3 = Every other week 
4 = Once a week 
5 = Two times a week 
6 = Daily 
1 = Two times a month 
2 = Monthly 
3 = Every other week 
4 = Once a week 
5 = Two times a week 
6 = Daily 

1 = Two times a month 
2 = Monthly 
3 = Every other week 
4 = Once a week 
5 = Two times a week 
6 = Daily 

1 = Two times a month 
2 = Monthly 
3 = Every other week 
4 = Once a week 
5 = Two times a week 
6 = Daily 

1 = Language and literacy 
2= Mathematics 
3 = Science 
4 = Health, safety, and 
nutrition 
5 = Social studies 
6 = Aesthetic expression 
(art, music, drama and 
movement) 
7 = Gross motor, outdoor 
8 = Others 
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Variable Label Variable Column Variable Value 
(name) 

PAPQ4 45 1 = Language and literacy 
2 = Mathematics 
3 = Science 
4 = Health, safety, and 
nutrition 
5 = Social studies 
6 = Aesthetic expression 
(art, music, drama and 
movement) 
7 = Gross motor, outdoor 
8 = Others 

PAPQ5 46 1 = Language and literacy 
2 = Mathematics 
3 = Science 
4 = Health, safety, and 
nutrition 
5 = Social studies 
6 = Aesthetic expression 
(art, music, drama and 
movement) 
7 = Gross motor, outdoor 
8 = Others 

PAPQ6 47 O=Yes 
1 =No 

Science Materials: 
Flashlights PAPQ7a 48 O=No 

1 = Yes 

Thermometers PAPQ7b 49 O=No 
1 = Yes 

Magnets PAPQ7c 50 O=No 
1 = Yes 

Cooking measures PAPQ7d 51 O=No 
1 = Yes 
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Variable Label Variable Column Variable Value 
(name) 

Scales PAPQ7e 52 O=No 
1 = Yes 

Mirrors PAPQ7f 53 O=No 
1 = Yes 

Planting materials PAPQ7g 54 O=No 
1 = Yes 

Microscope PAPQ7h 55 O=No 
1 = Yes 

Magnifying glasses PAPQ7 i 56 O=No 
1 = Yes 

Metric weight set PAPQ7j 57 O=No 
1 = Yes 

Animals PAPQ7k 58 O=No 
1 = Yes 

Others PAPQ71 59 O=No 
1 = Yes 

PAPQ8a 60 Raw number 

Science Activities: 
Cooking PAPQ9a 61 O=No 

1 = Yes 

Sand box PAPQ9b 62 O=No 
1 = Yes 

Water play PAPQ9c 63 O=No 
1 = Yes 

Assorted metal and PAPQ9d 64 O=No 
nonmetal objects 1 = Yes 



114 

Variable Label Variable Column Variable Value 
(name) 

Others PAPQge 65 O=No 
1 = Yes 

PAPQI0 66 1 = None 
2 = 1-2 times 
3 = 3-4 times 
4 = More than 4 times 

PAPQl1 67 1 =No 
2 = Yes, Indoors 
3 = Yes, Outdoors 
4 = Yes, Both indoors and 
outdoors 

Sand Box 
Materials: 
Sand PAPQl1aa 68 O=No 

1 = Yes 

Rocks PAPQl1ab 69 O=No 
1 = Yes 

Digging items PAPQl1ac 70 O=No 
1 = Yes 

Gravel PAPQ11ad 71 O=No 
1 = Yes 

Pebbles PAPQllae 72 O=No 
1 = Yes 

Stones PAPQ 11 af 73 O=No 
1 = Yes 

Pouring items PAPQllag 74 O=No 
1 = Yes 

Others PAPQl1ah 75 
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Variable Label Variable Column Variable Value 
(name) 

PAPQ12 76 O=No 
1 = Yes 

PAPQ12a 77 0= Answer Q12 No 
1 = Less than once a week 
2 = Once a week 
3 = Twice a week 
4 = Three times a week 
5 = Four times or more than 
a week 

Water Table 
Items: 
Plastic tubing PAPQ12ba 78 O=No 

1 = Yes 

Straws PAPQ12bb 79 O=No 
1 = Yes 

Eyedroppers PAPQ12bc 80 O=No 
1 = Yes 

Containers PAPQ12bd 81 O=No 
1 = Yes 

Fwmels PAPQ12be 82 O=No 
1 = Yes 

Strainers PAPQ12bf 83 O=No 
1 = Yes 

Colanders PAPQ12bg 84 O=No 
1 = Yes 

Others PAPQ12bh 85 O=No 
1 = Yes 

PAPQ13 86 O=No 
1 = Yes 



Variable Label 
(name) 

Teacher Education 

Racial Identification 

Gender 

Age 

Teaching 
Experience 

Preparation 

Variable 

PAPQ14 

PAPQ15 

PAPQ16 

EDU 

RACE 

GD 

AGE 

TXEP 

PRE 

116 

Column 

87 

88 

89 

90 

91 

92 

93 

94 

95 

Variable Value 

O=No 
1 = Yes 

Raw number 
(Low number => at least) 
o = blink (no answer) 

Raw number 
(Low number => at least) 

1 = High school diploma 
2 = Junior college or 
equivalent 
3 = B.A.IB.S. degree 
4 = M.A.IM.S., or 
Professional degree 
5 = Other 

1 = White/ Caucasian 
2 = Black! African-American 
3 = Hispanic Latino 
4 = Asian or Pacific Islander 
5 = Native American! 
American Indian 
6 = Other 

1 = Female 
2 = Male 

Raw number 

Raw number 

1 = Very Unprepared 
2 = Fairly Unprepared 
3 = Moderatly Prepared 
4 = Fairly Well Prepared 
5 = Very Well Prepared 
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