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ABSTRACT

PRESERVICE ELEMENTARY TEACHERS’ SCIENCE KNOWLEDGE,
ATTITUDE TOWARD SCIENCE TEACHING AND THEIR EFFICACY BELIEFS

REGARDING SCIENCE TEACHING

SARIKAYA, Hilal
M. Sc., The Department of Secondary Science and Mathematics Education
Supervisor: Assist. Prof. Dr. Jale CAKIROGLU

Co-Supervisor: Assoc. Prof. Dr. Ceren TEKKAYA

September 2004, 114 Pages

This study intended to explore preservice elementary teachers’ science
knowledge level, attitude toward science teaching and their efficacy beliefs regarding
science teaching. In addition, the contribution of science knowledge level and
attitudes toward science teaching on Turkish preservice elementary teachers’ efficacy
beliefs was investigated.

The present study was conducted at the end of the spring semester of 2003-
2004 academic year with a total number of 750 (n=531 females; n=216 males; and

n=3 gender not provided) fourth-year preservice elementary teachers who enrolled at

v



elementary teacher education programs of nine different universities in Turkey. Data
were collected utilizing three questionnaires: the Science Teaching Efficacy Belief
Instrument (STEBI-B) developed by Riggs and Enochs (1990), Science Achievement
Test, and Science Teaching Attitude Scale developed by Thompson and Shrigley
(1986).

Data of the present study were analyzed utilizing descriptive and inferential
statistics. Analysis of the self-efficacy survey indicated that preservice elementary
teachers had moderate sense of self-efficacy beliefs regarding science teaching on
both Personal Science Teaching Efficacy and Outcome Expectancy dimensions of
the STEBI-B. Also, preservice elementary teachers indicated low level of science
knowledge and generally positive attitude toward science teaching. Furthermore,
science knowledge level and attitude towards science teaching made a statistically
significant contribution to the variation in preservice elementary teachers’ personal

science teaching efficacy beliefs and outcome expectancy.

Key Words: Science Teaching Efficacy Beliefs, Personal Science Teaching
Efficacy, Science Teaching Outcome Expectancy, Attitude toward Science Teaching,

Science Knowledge Level
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SINIF OGRETMENI ADAYLARININ BiLGI DUZEYLERI, FEN OGRETIMINE

YONELIK TUTUMLARI VE OZYETERLIK INANCLARI

SARIKAYA, Hilal
Yiiksek Lisans, Orta Ogretim Fen ve Matematik Alanlar1 Egitimi Boliimii
Tez Yéneticisi: Yrd. Dog. Dr. Jale CAKIROGLU

Yardimci Tez Yoneticisi: Dog. Dr. Ceren TEKKAYA

Eyliil 2004, 114 Sayfa

Bu arastirma, smif 6gretmeni adaylarinin fen bilgi diizeylerini, fen 6gretimine
yonelik tutumlarint ve 6zyeterlik inanglarini belirlemek amaci ile yapilmistir. Buna
ek olarak, siif 6gretmeni adaylarinin fen bilgi diizeylerinin ve fen Ogretimine
yonelik tutumlariin, fen ogretimine yonelik 6z yeterlik inanglarina katkisi
incelenmistir.

Bu c¢alisma, 2003-2004 bahar doneminde Tirkiye’deki dokuz farkli
tiniversitede ilkogretim simif 6gretmenligi boliimii son sinifinda okuyan toplam 750
(531 kiz, 216 erkek ve 3 cinsiyetini belirtmemis) siif Ogretmeni adayryla

yiiriitiilmiistiir. Veriler, Enochs ve Riggs’in (1990) “Fen Ogretimi Oz Yeterlik Inan¢”

Vi



olgegi, Fen Bilgisi Testi ve Thompson ve Shringley’in (1986) “Fen Ogretimi Tutum
Olgegi” ile toplanmustr.

Aragtirmanin sonuglari, sinif 6gretmeni adaylarinin, fen 6gretimi 6z-yeterlik
Olceginin kisisel 6z yeterlik ve sonug beklentisi alt boyutlarinda, inanglarinin orta
diizeyde oldugunu gostermistir. Ayrica analiz sonuglari, sinif 6gretmeni adaylarinin
fen Ogretimine yonelik genellikle pozitif tutum gelistirdiklerini ve fen bilgi
diizeylerinin diisiik oldugunu gostermistir. Bunlara ek olarak, fen bilgi diizeyi ve fen
Ogretimine yonelik tutumun, sinif 6gretmeni adaylarinin kisisel 6z yeterlik ve sonug

beklentisindeki degisimlerine istatistiksel olarak 6nemli katki yaptig1 goriilmiistiir.

Anahtar Kelimeler: Fen Ogretimine Yoénelik Oz Yeterlik Inanclar, Kisisel Oz

Yeterlik, Sonug¢ Beklentisi, Fen Bilgi Diizeyleri, Fen Ogretimine Yonelik Tutum
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CHAPTER I

INTRODUCTION

1.1. Background of the Study

Improving the preparation of preservice elementary teachers to science
teaching have been of great concern over the past two decades. Research made by
Victor (1961) and Blosser and Howe (1969) found that elementary teachers
possessed a generally low level of knowledge regarding the concepts, facts and skills
concerning science. These researchers believe that this low level of background
science knowledge, significantly contributed to elementary teachers’ hesitancy, and
possible inability to provide effective science instruction in their classrooms. These
results have been corroborated by Weiss (1978) who found that elementary teachers
spent average 90 minutes per day on reading instruction versus on average of 17
minutes per day on science instruction. Why do elementary teachers spend less time
teaching science than any other subject?

Similar questions were asked by educational researchers who have continued
to be interested in preservice teacher education programs. They suggested that a
factor which influence elementary science instruction is science knowledge level of
teachers. Wenner (1993) reported that there existed a low level of science knowledge
among preservice elementary teachers and he concluded that, “while high school
science course work appears adequate, college preparation in science content is

inadequate for prospective elementary teachers. This conclusion is supported by the



low scores on the science knowledge test ” (p. 465). And also, for USA, Mechling et
al. (1982) stated that, “ Inadequate teacher preparation has often been blamed for the
sorry state of science at the elementary level. Science for preservice elementary
teachers need to be improved” (p. 9). Similarly, for Turkey, the research of Tekkaya,
Cakiroglu and Ozkan (2004) found that majority of preservice science teachers did
not acquire a satisfactory understanding of basic science concepts. And also, their
results revealed that many participants held misconceptions of fundamental science

concepts.

The other factors that influence elementary science instruction are: attitudes
and beliefs toward science and science teaching. Many studies have indicated that
elementary teachers’ attitudes towards science teaching is important in determining
both the quality and quantity of science taught to children (Schoeneberger & Russell,
1986; Wallace & Louden, 1992) since the attitude towards science teaching translate
into effectiveness and time spent on teaching science. Koballa and Crawley (1985)
offered the scenario whereby elementary school teachers judged their ability to teach
science to be low (belief), resulting in a dislike for science teaching (attitude) that
ultimately translated into teachers who avoided teaching science (behavior).

Moreover teachers’ beliefs, especially self efficacy beliefs, are indicators of
teachers instructional behavior in classroom. Self efficacy was found in social
cognitive theory developed by Bandura (1977) who defined self-efficacy as “beliefs
in one’s capabilities to organize and execute the courses of action required to manage
prospective situations” (Bandura, 1986 p. 3). Bandura (1997) proposed that efficacy
beliefs were powerful predictors of behavior because they were ultimately self-

referent in nature and directed toward specific tasks. Due to responsibilities for



teaching all subjects in an elementary instruction, a specific measure of science
teaching efficacy belief should more accurately predict science teaching behavior.

Studies by Enochs, Scharmann and Riggs (1995) indicate that teachers who
do not believe in their ability to teach science (low self-efficacy) are more likely to
avoid science instruction whenever possible than teachers with higher self-efficacy.

Some earlier studies have suggested that teacher efficacy is related to student
achievement (Armor et.al, 1976), student motivation (Midgley, Feldlaufer & Eccles,
1989), teachers’ adoption of innovation (Berman, Mc Laughlin, Bass, Pauly &
Zellman, 1977; Guskey, 1988; Smylie, 1988), superintendents’ ratings of teacher
competence (Trentham, Silvern & Brogdon, 1985) and teachers classroom
management strategies (Ashton & Webb, 1986).

Which situations affect a teacher’s sense of efficacy have been an important
problem for educational researchers over the past two decades. Some of the
conclusions of this problem are: elementary level teachers’ beliefs (Pajares, 1992);
attitudes and anxieties about science (Westerback, 1982; Westerback & Primavera,
1988); personal teaching efficacy and outcome expectancy beliefs (Ashton, 1984;
Ashton & Webb, 1986; Ashton et al., 1983; Dembo & Gibson, 1985); teacher
preparation (Goodlad, 1990) and professional development (Guskey, 1986; 1988);
and teachers as adult learners (Daresh, 1989; Joyce & Showers, 1988; Lieberman &
Miller, 1991).

According to the studies above, it seems that following factors are critical to
influence elementary science instructions: The science knowledge level of teachers,
attitudes toward science teaching and their different efficacy beliefs. The

investigation of preservice elementary teacher’s self-efficacy belief and their science



knowledge are important indicators to gather information about elementary teachers’

science knowledge and their efficacy beliefs regarding science teaching.

1.2 Purpose of the Study

The purpose of this study is to investigate preservice elementary teachers’
science knowledge level, attitude toward science teaching and their efficacy beliefs
regarding science teaching and the contribution of science knowledge level and
attitudes toward science teaching on preservice elementary teachers’ efficacy beliefs.

More specifically, the specific research questions are as follows:

1. What are preservice elementary teachers’ efficacy beliefs regarding
science teaching?

2. What are preservice elementary teachers’ science knowledge level?

3. What are preservice elementary teachers’ attitude toward science
teaching?

4. Is there a significant contribution of preservice elementary teachers’
science knowledge level and their attitude toward science teaching to

teachers self -efficacy beliefs regarding science teaching?

Further, this study examines the relationship, if any, between preservice
elementary teachers’ efficacy beliefs regarding science teaching and their gender,
university cumulative grade point average (GPA) and number of university science

courses completed.



1.3 Definitions of Important Terms

This section includes some important definitions related to the study.

Science Teaching Efficacy Beliefs: A teacher’s belief that she/he has the ability to

teach science effectively and can affect student achievement.

Personal Science Teaching Efficacy Beliefs (PSTE): A teacher’s belief in his/her

ability to perform science teaching.

Science Teaching Outcome Expectancy Beliefs (STOE): A teacher’s beliefs in

students’ ability to learn.

Attitude Toward Science Teaching: Teachers’ tendency to react toward science,

which define their beliefs, preference, decision, sensitive thoughts.

Science Knowledge Level: Level of success in Science Achievement Test.

1.4. Educational Significance

Teaching characteristics developed during preservice programs will effect a
permenant change in teachers’ attitudes. Manning et al. (1982) stated, “highly
significant relationships exist between teachers’ preparation and their practice and
attitude toward science” (p. 41). Among these, teacher self-efficacy beliefs influence

numerous aspects of behavior, teaching techniques, effort and discipline strategies.



Therefore, teacher educators examine what is done to increase preservice teachers’
self-efficacy.

In addition, several studies found low level of science knowledge among
preservice elementary teachers (Blosser & Howe, 1969; Leinhardt et al, 1991;
Victor, 1961; Wenner, 1992; Stevens & Wenner, 1996). Less studies about self-
efficacy exist in Turkey all of which examine preservice science teachers. Therefore,
early detection of if any relationship exists between science knowledge and teachers’
self efficacy might be valuable in providing specific activities for preservice teachers
when planning and implementing science courses.

To sum up, the findings of this study helps researchers, teachers, and teacher
educators to understand the preservice elementary teachers’ self efficacy beliefs
regarding science teaching, and attitudes toward science teaching, their science
knowledge level and relationship of them. According to these results, teacher

educators can organize their preservice education programs.



CHAPTER II

REVIEW OF THE LITERATURE

This chapter covers the conceptual definition and development of teachers’
efficacy beliefs and attitude toward science. The following related review of
literature is subtitled as the construct and measurement of teachers’ efficacy beliefs,
science knowledge and attitudes and beliefs toward science instruction held by

preservice elementary teachers.

2.1 The Construct and Measurement of Teachers’ Efficacy Beliefs

Self-efficacy belief as a psychological construct is rooted in a social learning
theory developed by Bandura (1977, 1981). Self-efficacy beliefs are defined as
“judgments of how well are can execute courses of action required to deal with
prospective situations” (Bandura, 1982, p.122). He suggested that behavior is based
on two factors, firstly, an individual develops a generalized expectancy about action-
outcome contingencies based upon life experiences, or outcome expectancy, and
secondly he/she develops specific beliefs about his/her own ability to cope, or self-
efficacy.

According to Bandura, behavior may be predicted by investigating self-
efficacy using both types of expectancy determinants (Bandura, 1982). He

hypothesizes that people having both high outcome expectancy and personal efficacy



will behave in an assured, decided manner and persist on task. On the other hand,
people with both low outcome expectancy and high personal efficacy temporarily
intensify their efforts, but eventually have frustration.

Bandura (1997) proposed that there are four sources of efficacy expectations:
mastery experiences, physiological and emotional states, vicarious experiences, and
social persuasion. Of these, mastery experiences are the most powerful source of
efficacy information. The perception that a performance has been successful raises
efficacy beliefs, contributing to the expectation that performance will be proficient in
the future. The perception that one’s performance has been a failure lowers efficacy
beliefs, contributing to the expectation that future performance will also be inept
(Tschannen-Moran, Hoy & Hoy, 1998). In addition to mastery experiences, vicarious
experience which involve the modelling of desired performance influences efficacy
beliefs. Self-efficacy is usually increased if one compares well and decreased if one
compares less favourable with people in similar situations.

The examination of self-efficacy and outcome expectancy in relation to
teaching has been the focus of study by several researchers (e.g., Ashton & Webb,
1986; Enochs & Riggs, 1990; Gibson & Dembo, 1984; Guskey, 1988; Woolfolk &
Hoy, 1990). According to Tschannen-Moran et al. (1998), two strands of research
can be identified. The first is grounded in Rotter’s social learning theory of internal
versus external control (Rotter, 1996). Teachers who believe that they are efficient to
teach difficult or unmotivated students were considered to have internal control. On
the other hand, teachers who believe that the environment has more effect on student

learning than their own teaching abilities were considered to have external control.



Rand researchers (Armor et al., 1976; Berman, McLaughlin, Bass, Pauly, &
Zellman, 1977) who studied teacher efficacy firstly, developed two items that were
based on the locus of control orientation:

Item 1: “When it comes right down to it, a teacher really can not do much
because most of a student’s motivation and performance depends on his or her home
environment.” A teacher who strongly agrees with this statement indicates that any
effort spent by teachers in schools can be overwhelmed by environmental factors.
Factors such as the conflict, violence, or substance abuse in the home or community;
the value placed on education at home; the social and economic realities concerning
class, race, and gender; and the physiological, emotional and cognitive needs of a
particular child all have a very real impact on a student’s motivation and
performance in school. Teachers’ beliefs about the power of these external factors on
students’ learning compared to the influence of teachers and schools have been

termed as General Teaching Efficacy (GTE).

Item 2: “If I really try hard, I can get through to even the most difficult or
unmotivated students.” Teachers who agree with this statement have confidence in
their abilities to overwhelm any factors which make learning difficult for a student.
Such teachers are making a statement about their own efficacy in teaching, and
reflecting a confidence in the adequacy of their training or experience in developing
strategies to overcome any obstacles in student learning. This approach has been
termed as Personal Teaching Efficacy (PTE); and it is more specific when compared

to General Teaching Efficacy.



Other measures of efficacy in the Rand/Rotter Tradition are the Teacher
Locus of Control (TLC) (Rose & Medway, 1981), the Responsibility for Student
Achievement (RSA) (Guskey, 1981), and the Webb Efficacy Scale (Ashton, Olejnik,
Crocker & McAuliffe, 1982). The TLC consists of 28 forced-choice items that
present situations of student success (14 items) and student failure (14 items). The
two forced-choice options allow for either an internal (teacher) or external (student)
explanation for the student outcome. Similarly, the RSA consists of 30 items also
presenting two possible explanations (internal vs external) for student success and
failure.

The second strand of research on teacher efficacy is grounded in Bandura’s
social cognitive theory and his construct of self-efficacy (Bandura, 1977). Several
measures grew out of this tradition, including the Teacher Efficacy Scale (Gibson &
Dembo, 1984), The Science Teaching Efficacy Belief Instrument (Riggs & Enochs,
1990), the Ashton Vignettes (Ashton, Buhr & Crocker, 1984), and the Teacher Self
Efficacy Scale (Bandura, Undated).

Ashton and Webb (1986) were the first researchers in this strand who
expanded the Rand methodology by using the two originals items as well as
interviews and classroom observation to study efficacy. According to them,
responses to the first Rand Item (“When it comes right down to it, a teacher really
can not do much because most of a student’s motivation and performance depends on
his or her home environment.”) are the indicator of beliefs about outcome
expectations, whereas responses to the second Rand Item (“If I really try hard, I can
get through to even the most difficult or unmotivated students.”) reflect efficacy

expectations. These two items, together, constitute teacher efficacy.

10



Ashton, Webb and Doda (1983) interpreted teachers’ sense of efficacy by
proposing a model which consisted of teaching efficacy, personal efficacy, and
personal teaching efficacy. Teaching efficacy referred to a teacher’s belief about the
general relationship between teaching and learning and it appears to be similar to
Bandura’s outcome expectancy. Personal efficacy referred to a teacher’s general
sense of his/her own effectiveness not specific to a particular situation. Personal
teaching efficacy was considered to be a combination of teaching efficacy and
personal efficacy. Ashton et al. (1983) suggested that it was important to keep
teaching efficacy and personal teaching efficacy separate conceptually since the
intervention strategies planned to produce change may depend on the origin of a
teacher’s sense of efficacy. Personal Teaching Efficacy is viewed by Ashton et al.
(1983) as an accurate predictor of teacher behavior. For example, teachers having
high efficacy have been found to be more likely to use inquiry and student-centered
teaching strategies, where as teachers who have a low sense of efficacy are more
likely to use teacher-directed strategies, such as lecture and reading from the
textbook (Czerniak, 1990).

Ashton and Webb (1986) suggested that teachers’ self-efficacy would vary
according to the subject being taught. For example, a teacher may have low self
efficacy in a specific subject area, such as science, and high in another, such as
language arts. This may result in spending more time for language arts instruction, as
well as more personal interest in participating professional development activities
related to this subject area. On the other hand, it may also result in less or no time
being devoted to science instruction, the use of didactic teaching strategies and

avoidance of professional development activities related to science.
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In a study using factor analysis, Gibson and Dembo (1984) identified two
teacher efficacy dimensions and developed an expanded, 30-item the Teacher
Efficacy Scale (TES) to assess these two dimensions of efficacy. The first dimension
which was called “Personal Teaching Efficacy” (PTE) includes teacher beliefs on
their knowledge of suitable teaching techniques; ability to help students learn,
achieve more, do better than usual and increase retention among other skills (which
is equivalent to self efficacy). The second dimension which was called “Teaching
Efficacy” (GTE) depends on the belief that the teacher’s influence on students is
limited by external influences, such as home and family background (which is
equivalent to Bandura’s factor of outcome expectancy). When the Rand items were
included in the factor analysis with the Gibson and Dembo measure, Rand 1 (“When
it comes right down to it, a teacher really can not do much because most of a
student’s motivation and performance depends on his or her home environment.”)
loaded on the GTE factor and Rand 2 (“If I really try hard, I can get through to even
the most difficult or unmotivated students.”) loaded on the PTE factor (Coladarci,
1992; Ohmart, 1992; Woolfolk & Hoy, 1990).

Factor analysis of the 30-item instrument (TES) indicated that several items
on both factors loaded on both factors and that’s why some researchers have used a
shorter version of this instrument, selecting only 16 of the items which load uniquely
on one factor or the other. Hoy and Woolfolk (1993) have used even a shorter form
with just 10 items; five personal and five general teaching efficacy items, and
reliabilities they found for each subtests were within the range for the longer versions

(a= .77 for PTE; o= .72 for GTE).

12



According to Gibson and Dembo, when compared to teachers who had lower
expectations of their ability to influence student learning, teachers who have high
scores on both teaching efficacy and personal teaching efficacy would be active and
assured in their responses to students and these teachers persist longer, provide a
greater academic focus in the classroom and exhibit different types of feedback. On
the other hand, teachers who have low scores on both teaching and personal efficacy
were expected to give up easily if the results they get were not satisfactory.

Teacher efficacy is related to the amount of effort spent by a teacher in class
hour and the persistence (Gibson & Dembo, 1984). Teachers with a higher sense of
efficacy, having high scores on both the PTE and GTE factors, were likely to
criticize a student following an incorrect response and more likely to persist with a
student in a failure situation. High efficacy teachers were more likely to divide the
class for small group instruction as opposed to instructing the class as a whole.

Researchers found that there was a significant relationship between efficacy
and student achievement that emerged from the Gibson and Dembo (1984)
instrument (Ross, 1992; Watson, 1991).

Besides student achievement, teacher efficacy also plays a role in shaping
students’ attitudes toward school, the subject matter being taught, and even the
teacher. The stronger the general teaching efficacy of a teacher, the greater a
student’s interest in school and the more students perceived that what they were
learning was important. Students of teachers with a stronger sense of personal
efficacy gave more positive evaluations of the teacher (Woolfolk & Rosoff, & Hoy,

1990).
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Teacher efficacy has also been linked to the level of professional commitment
for both inservice elementary/middle school teachers (Coladarci, 1992) and
preservice teachers (Evans & Tribble, 1986).

Other research with Gibson and Dembo (1984) instrument has indicated that
teaching efficacy is related to pupil control ideology and to bureaucratic orientation
(Woolfolk and Hoy, 1990).

Additionally, Allinder (1994) found that personal teaching efficacy (PTE)
was linked to instructional experimentation, including willingness to try a variety of
materials and approaches, the desire to find better ways of teaching, and
implementation of progressive and innovative methods. The level of organization,
planning, and fairness a teacher displayed, as well as clarity and enthusiasm in
teaching was also related to personal teaching efficacy. General teaching efficacy
(GTE) was related to clarity and enthusiasm in teaching (Tschannen-Moran, Hoy &
Hoy, 1998).

To sum up, the researchers who used Gibson and Dembo instrument, have
found that teacher efficacy has been related to teachers’ classroom behaviors, their
openness to new ideas, and their attitudes toward teaching. Also, teacher efficacy
influences student achievement, attitude and affective growth. Additionally, school
structure and organizational climate appear to play a role in shaping teachers’ sense
of efficacy.

Other instruments have also been developed to assess teacher efficacy and
related constructs. Bandura (1977) emphasized that self-efficacy was most
appropriately measured in specific contexts. Thus, Riggs and Enochs (1990)

developed a subject matter instrument which was Science Teaching Efficacy Belief
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Instrument (STEBI) to measure efficacy for teaching science. The STEBI has two
versions; the Science Teaching Efficacy Belief Instrument form A (STEBI-A) for
inservice elementary teachers and the Science Teaching Efficacy Belief Instrument
form B (STEBI-B) for preservice elementary teachers. This instrument was based on
the Gibson’s and Dembo’s instrument (TES) and also consisted of two largely
uncorrelated subscales: Personal Science Teaching Efficacy (PSTE) and Science
Teaching Outcome Expectancy (STOE). In most applications, the STEBI consists of
25 items with a 5-point Likert-type scale.

As measured by the STEBI, teachers who have a high sense of personal
science teaching efficacy reported spending more time teaching science and
developing the science concept being considered (Riggs & Jesunathadas, 1993).
Teachers with low personal efficacy (PSTE) spent less time teaching science, used a
text-based approach, were rated weak by site observers, made fewer positive changes
in their beliefs about how children learn science, and were less likely to choose to
teach science (Riggs, 1995). Higher PSTE scores among preservice teachers have
been related to their preference to teach science (Lucas, Ginns, Tulip & Watters,
1993) and to a more humanistic orientation toward control in the classroom (Enochs,
Scharmann & Riggs, 1995).

Scores on the second factor of the STEBI have also been related to the quality
of teaching in science. Teachers with low scores on science teaching outcome
expectancy (STOE) were rated as less effective in science teaching, rated themselves
as average and were rated as poor in attitude by site observers (Enochs, Scharmann

& Riggs, 1995). Teachers who have low scores on STOE used text-based approaches
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over hands-on, activity-based approaches and used cooperative learning less (Riggs,
1995).

Another work on the Gibson and Dembo instrument (TES) was conducted by
Emmer and Hickman (1990). Emmer and Hickman (1990) adapted the Gibson and
Dembo instrument yielding a 36-item measure with three efficacy subscales: efficacy
for classroom management and discipline, external influences, and personal teaching
efficacy. They found that preservice teachers with a higher sense of personal
teaching efficacy were more likely to seek outside help in dealing with student
discipline problems. Moreover, Coladarci and Breton (1995) used a 30-item
instrument, modified from Gibson and Dembo and reworded to apply specifically to
special education.

In the light of the perceived weaknesses of the TES, several researchers have
recently developed instruments that show promise in furthering the study of teacher
efficacy.

Tschannen-Moran and Woolfolk Hoy (2001) sought to develop an efficacy
instrument (Teachers’ Sense of Efficacy Scale, TSES) that possessed correspondence
to the tasks that teachers faced in school. They argued that the TSES could be used
for assessment of the three domains of efficacy or to yield a more generalized
efficacy score. The TSES employs a 9-point Likert scale and comprises of three
factors: Efficacy for Instructional Strategies, Efficacy for Classroom Management,
and Efficacy for Student Engagement. Sample items include: “To what extent can
you influence the self-discipline of your students?” and “How much can you do to

repair student misconceptions?”” Because it was a new instrument, further testing and
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validation issues across different samples have been suggested to examine for future
research.

Furthermore, Roberts and Henson (2000) developed a subject matter specific
instrument which was Self-Efficacy Teaching and Knowledge Instrument for Science
Teachers (SETAKIST). The researchers essentially largely retained the personal
teaching efficacy items, with the exception of rewording to reflect science content
and elimination of past tense verb uses. Because science education is explicitly
involved with the pedagogical conversion of science information into a format
meaningful for students, Roberts and Henson (2000) developed a knowledge efficacy
construct, which is intended to roughly approximate efficacy for science pedagogical
content knowledge. The SETAKIST requires additional validity evidence regarding
the knowledge efficacy construct, given its attempt to assess an efficacy dimension
formerly ignored in teacher efficacy research. However, the concept of assessing
efficacy for pedagogical content knowledge is intriguing and worth further
investigation.

Teacher efficacy can be influenced by unique features of inherent cultures.
Based on this idea, some researchers modified teacher-efficacy instruments in their
countries. For example, Cakiroglu, Capa, and Sarikaya (2004) developed a Turkish
version of the Teachers’ Sense of Efficacy Scale (TSES). TSES administered 628
preservice teachers from six different universities located in four major cities in
Turkey. They found that Turkish version of the Teachers’ Sense of Efficacy Scale
(TTSES) appears to be a valid and reliable instrument for Turkish prospective
teachers. They suggested that TTSES could be a valuable tool for teacher educators

working in practical and research settings to assess the efficacy beliefs of prospective
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teachers. In a similar study, Diken and Ozokcu (2004) examined the Turkish version
of Teacher Efficacy Scale (TTES), and investigated factors influencing Turkish
teachers’ sense of efficacy. Data were collected from TTES and a questionnaire on
82 special education (SE) and 38 regular education (RE) teachers. Consistent with
previous teacher efficacy research results (Ashton & Webb, 1986; Gibson & Dembo,
1984; Woolfolk & Hoy, 1990; Guskey & Passaro, 1994), TTES had two reliable
subfactors. They also reported that SE teachers showed higher levels of sense of
efficacy and the years of experience with students with mental retardation positively
correlated with SE teachers’ efficacy scores. In another study, Bikmaz (2002)
investigated the validity and reliability of elementary science teaching self-efficacy
belief instrument version of preservice elementary teachers developed by Riggs and
Enochs (1990) in Turkey conditions. Both original and Turkish forms were
administered to 24 preservice science teachers in METU in a period of one week and
item equivalency was found as .68. Afterwards, Turkish form was administered to
279 students from three different universities of Turkey who attended elementary
school teacher education program. Factor analysis results revealed that the Turkish
version had two factors like the original scale, but Turkish version of this scale
consisted of 21 items. This study concluded that Turkish version of STEBI-B appears
to be a reliable instrument for Turkish prospective teachers. On the other hand, Lin
and Gorrell (2000) used a modified version of Gibson and Dembo teacher efficacy
scale on a Taiwanese preservice teacher sample. They found a different factor
structure compared to the original scale. They concluded that the concept of teacher
efficacy may be related to cultural factors and this should be kept in mind when

applied to teachers in different countries.
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Some researches on self-efficacy were about comparison of teacher efficacy
beliefs on different countries. Cakiroglu and Cakiroglu (2003) compared preservice
elementary teachers’ sense of efficacy beliefs in a Turkish university, and in a major
Midwest university in USA. The data were collected by Science Teaching Efficacy
Belief Instrument (STEBI-B) (Enochs and Riggs, 1990). Students were also asked to
indicate how many science courses they had completed to college and high school. In
Turkish sample, there were 100 preservice elementary teachers and in American
sample there were 75 preservice elementary teachers. The preservice teachers
indicated generally positive self-efficacy beliefs regarding science teaching in both
countries. Data of this study also suggested that, in both countries, science courses
completed in high school and college did not appear to have influence on subjects’
self-efficacy beliefs regarding science teaching. The results also indicated that
preservice elementary teachers in USA had significantly higher personal science
teaching efficacy scores than preservice elementary teachers in Turkey. On the other
hand, science teacher outcome expectancy scores of the preservice teachers from the
two countries were not significantly different. Similarly, Gorrell et al. (1993)
compared American, Swedish, and Sri Lankan preservice teachers with using a
modified form of Gibson and Dembo (1984) scale and they found that American
preservice teachers had more positive general efficacy of teaching beliefs compared
to Swedish and Sri Lankan teachers and also found that Sri Lankan teachers’
personal efficacy beliefs were relatively higher than that of American teachers.
Furthermore, Campbell (1996) compared teacher efficacy beliefs of preservice and
inservice teachers in Scotland and America with using Gibson and Dembo scale.

Campbell (1996) concluded that the two countries are equal in fostering teacher
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efficacy in their preservice and inservice teacher education program. Another study
on comparison of self-efficacy construct between countries was recently reported by
Ho and Hau (2004). Their research examined and compared Australian and Chinese
teachers’ personal efficacy in instruction, discipline guidance and beliefs about
external influences. Two staged studies were conducted with the participation of 316
Australian teachers and 411 Hong Kong Chinese teachers. A revised Teacher
Efficacy Scale was administered. Results of multiple-group confirmatory factor
analyses indicated highly comparable factorial structures of teacher efficacy for the
two groups, although personal guidance efficacy was more differentiated from
personal instruction and discipline efficacy among Australian teachers. All of these
comparison studies indicated that despite teachers’ self-efficacy had cross-culturally
generalizable aspects, there were culture-specific features of the teacher efficacy
construct.

In a study to identify factors contributing to preservice teachers’ sense of
efficacy, Cantrell et al. (2003) examined the efficacy beliefs of a sample of
elementary preservice teachers (n=268) at three stages of their program starting with
the introductory methods seminar courses, followed by advanced methods course,
and finally, at the end of their student teaching. And also Cantrell et al. (2003)
explored the relationships between the levels of efficacy beliefs and various factors
such as gender, prior science experience, and science teaching time. The Science
Teaching Efficacy Belief Instrument Form B (STEBI-B) developed by Enochs and
Riggs (1990) was used to assess science teaching efficacy. Their study indicated that
the males in their sample were more interested in science in high school. The largest

increase in PSTE was for students in the methods group who were able to teach
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science to children for more than 3 hours across the span of their 3-week practicum.
This result suggested that there may be a significant increase in PSTE with the first
successful science teaching experiences, which is supported by Bandura’s (1997)
suggestion that mastery experiences help to increase efficacy beliefs. Only
significant effect found for STOE occurred in the student teaching group when
students are applying their knowledge and skills to practice of teaching science to
children. Another study by Huinker and Madison (1997) investigated the impact of
methods courses on preservice elementary teachers’ personal efficacy beliefs and
outcome expectancy beliefs in science and mathematics teaching. Only 62 preservice
elementary teachers were the subjects of this study. A pretest-posttest one-group
research design was used each semester to collect quantitative data throughout the
use of two teaching efficacy beliefs instruments, one for science (STEBI-B) and one
for mathematics (the Mathematics Teaching Efficacy Beliefs Instrument-MTEBI-).
A series of individual interviews were conducted with a sample of subjects to gather
qualitative data. They found that both science and mathematics methods course
consistently had a positive influence on the preservice elementary teachers’ beliefs in
their ability to teach science and mathematics effectively. Similarly, Marrell and
Carroll (2002) examined the impact of science methods courses, student teaching and
science content courses an elementary preservice teachers’ science teaching self-
efficacy. To measure the students’ science teaching self-efficacy belief, students
completed STEBI-B at the beginning and end of each course included in this study.
In this study, it would appear that the methods course positively impacted the
elementary preservice teachers’ PSTE. The scores on this scale significantly

increased over the duration of each methods course. One suggested reason for this
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finding was that the method course included all of the components identified by
Bandura (1986) that contribute to perceptions of self-efficacy. However, while
Wingfield and Ramsey (1999), King and Wiseman (2001) found that methods
courses did enhance self-efficacy, Cannon (2001) did not find that methods courses
taken in conjunction with field experience enhanced self-efficacy.

Ginns et al. (1995) have given attention to investigate changing in preservice
teachers’ sense of efficacy in teaching science. They used STEBI-B to monitor
changes in teachers’ sense of science teaching efficacy employing a pretest and
repeated posttest, one group research design. The subjects were 72 students enrolled
in a 3-year Bachelor of Teaching (Primary) program. The results indicated that, over
three semesters of the program, there was significant difference between the pretest
and posttest scores on the STOE scale, but no significant difference between
pretest/posttest scores on the PSTE scale. They concluded that changing beliefs
about personal science teaching efficacy may be more difficult than changing beliefs
about the potential for teachers to improve children’s learning of science. Also, Hoy
(2000) searched out whether there were differences in teachers’ sense of efficacy
between student teaching and the first year of teaching. The results indicated that
efficacy rose during teacher preparation, but fell with actual experience as a teacher.

Some researchers investigated whether there were interactions between
teachers’ efficacy beliefs and their classroom management beliefs. Woolfolk and
Hoy (1990) indicated relationships between efficacy beliefs, as measured by the
Teaching Efficacy Scale (Gibson & Dembo, 1984) and those control beliefs. This
study included 182 preservice teachers. They found that teachers who scored high in

both general teaching efficacy and personal efficacy were more humanistic in their
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control orientation. On the other hand, only teaching efficacy made a significant
independent contribution to beliefs about pupil control ideology. Personal efficacy
alone was not significantly correlated with pupil ideology. They also revealed that
teaching efficacy was negatively correlated to bureaucratic orientation. In a similar
study, regarding student control as measured by the Pupil Control Ideology Form
(PCI) (Willower et al., 1967), Enochs, Scharmann, and Riggs (1995) administered
the STEBI-B to a sample of 73 preservice elementary teachers. They reported an
opposite result of Woolfolk and Hoy’s (1990) study that teachers with higher science
teaching self-efficacy (PSTE) scores also had more humanistic orientations toward
control or management in the classroom, but the relationship between outcome
expectancy (STOE) and pupil control ideology was not revealed. One suggested
reason for this finding was that the respondent’s lack of real classroom experience. In
order to further explore the relationships between preservice teachers’ sense of
efficacy, task analysis and their beliefs about classroom management, Henson (2001)
conducted a study among a sample of 127 preservice teachers varied in their
education level (elementary, secondary and early childhood). Data were collected by
three instruments of the Teacher Efficacy Scale (Hoy & Woolfolk, 1993), the
Attitudes and Beliefs on Classroom Control (ABCC) Inventory (Martin, Yin &
Baldwin, 1998) and the Means-End Teaching Task Analysis (Henson, Bennett,
Sienty, & Chambers, 2000). He reported that the teaching efficacy variables provided
different levels of prediction of classroom management beliefs, however, task
analysis was found to be unrelated to management beliefs. In a study conducted in
Turkey by Savran, Cakiroglu and Cakiroglu (2004), Turkish preservice elementary

teachers’ science teaching efficacy and classroom management beliefs were
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explored. Specifically, the study explored the interrelationships between teacher
efficacy beliefs and classroom management beliefs of participants. Data in this study
were collected from a total number of 234 preservice elementary teachers utilizing
Science Teaching Efficacy Belief Instrument and the Attitudes and Beliefs on
Classroom Control (ABCC) Inventory. Their results indicated that participants
expressed positive efficacy beliefs regarding science teaching. In addition, results of
the study revealed that participants were interventionist on the Instructional
Management subscale, whereas they favored non-interventionist style on the People
Management subscale of the ABCC Inventory. Furthermore, no significant
correlation between efficacy and classroom management beliefs was found.

To sum up, these studies revealed that teachers’ self-efficacy beliefs was
related to teacher effectiveness, student achievement, teaching anxiety and
instructional strategies. Because of strong relationship between self-efficacy beliefs
and teaching behaviors, teacher education programs need to evaluate efficacy beliefs

of their education students.

2.2 Science Knowledge and Attitudes and Beliefs toward Science Teaching Held By

Preservice Elementary Teachers

Only recently has interest been directed to how attitudes toward science affect
learning and science teaching. In an early study, Allport (1935) expressed attitude as
the most distinctive and indispensable concept in contemporary social psychology.
Attitude toward science should not be confused with scientific attitude, which may

be aptly labeled scientific attributes (e.g., suspended judgement and critical
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thinking). “I like science”, “I hate science” and “Science is horrible!” are considered
to be expressions of attitudes toward science because they denote a general positive
or negative feeling toward the formal study of science or science as an area of
research (Koballa & Crawley, 1985).

The study of attitude change has become an important concept for a number
of reasons. First, attitudes toward science are taught to fulfill basic psychological
needs, such as the need to know and the need to succeed. Second, attitudes toward
science are taught to influence future behaviors, such as interest in working on a
science project and scientific activities. Furthermore, results of nationwide
assessments of attitude toward science indicate that Turkish students’ attitudes
toward science courses substantially decreased from Grade 5 through Grade 11
(Baykul, 1990).

Being aware of teachers’ attitude toward science is one of the major
influences on students’ attitude toward science, Shrigley (1972) investigated the
status of the attitude of preservice elementary teachers toward science. The variables
tested in this study were: (1) the effect of sex difference, (2) the effect of male
elementary teachers, (3) the effect of organized and incidental elementary science
programs, (4) the effect the number of high school science courses had on the science
attitude of preservice teachers. The population for this study was 207 third year
elementary education majors at the Pennsylvania State University. The science
attitude scale was administered by the investigator during the first week of their
enrollment in a science education course. Results of this study indicated that: (1)
There is no sex difference in science attitude of preservice teachers, (2) Sex

difference would not have a more positive effect on the science attitude of their
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students, (3) An organized elementary science program affects the science attitude of
preservice teachers positively, (4) Either the student who enrolls in four or more high
school science courses is the one with a more positive attitude toward science or the
enrollment in more science courses affects the attitude positively.

Similarly, Tiirkmen and Bonnstetter (1999) studied Turkish preservice
science teachers’ attitudes toward science and science teaching by using a Turkish
version of Science Teaching Attitudes Scale (STAS II) developed by Moore and Foy
(1997). The sample size of the study was 612 freshman, sophomore, junior and
senior science education major students of four different teachers colleges located in
different parts of Turkey. Results of this study indicated that preservice Turkish
science teachers have positive attitudes toward science and science teaching.

Fishbein and Ajzen (1975) described the relationship between beliefs,
attitudes and behaviors (intended or actual). Any attitude change must also deal with
belief change and behavior change. If someone’s attitude toward science change, this
change will be the same as the change in beliefs on science and science related
behavior.

In a much broader sense, a person’s attitude toward science conveniently
summarizes his or her emotional response to basic beliefs about science. In addition
to the fact that attitudes toward science serve as convenient summaries of our beliefs
about science, they are important for other people for other reasons-they help others
predict the kinds of science related behaviors we are likely to engage in more
accurately than almost anything else we can tell them (Koballa & Crawley, 1985).

Many teachers state that inadequate background in science and methods is the

primary reason for their avoidance of science teaching. But if teachers have strong
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self-efficacy beliefs as to their ability to teach science, they should find the subject
less stressful and will apply more effort in teaching it effectively, perhaps simply
because they feel strongly that they can succeed. It appears that low personal self-
efficacy may underlie science anxiety, poor attitudes toward science and the resultant
reluctancy to spend adequate time and resources teaching science.

In the light of this, Gassert, Shroyen and Staver (1996) have given attention to
the factors which influence personal science teaching efficacy and science teaching
outcome expectancy in elementary teachers. Data were collected from 23 elementary
teachers involved in a project to enhance science, mathematics, and technology
education. Data on variables identified as related to science teaching self-efficacy
were collected and triangulated from several self-reporting instruments, including the
Science Teaching Efficacy Beliefs Instrument, inservice version (STEBI-A) and
interview questions. They found that personal science teaching efficacy beliefs was
positively correlated with the variables such as attitude toward science, educational
degree level, choosing to teach science, and self-rated effectiveness in science
teaching. Attitude toward science, choosing to teach science, and self-rated
effectiveness all reflect an interest in science and science teaching as well as a
familiarity or comfort with science. The connection of PSTE with educational degree
level is related with teachers’ beliefs that they should continue to learn science in
order to instruct children effectively. STOE was positively and significantly
correlated with number of college science courses and choosing to teach science. The
number of science courses may be related to STOE in that teachers who were

comfortable and interested in science took more college science courses.
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Further, Manning et al. (1982) stated “Highly significant relationships exist
between teachers’ preparation and their practice and attitude toward science” (p.41).
This conclusion was based on survey responses from elementary teachers in Florida,
which indicated most took relatively few undergraduate science content courses.

Low level of preparation, limited knowledge, negative beliefs regarding
personal science teaching competency, and lack of confidence led Shymanski and
Green (1982) to conclude that elementary teachers are simply reluctant to teach
science. An explanation for this relationship between low science knowledge and a
reluctance to teach science was offered by Victor (1961), who found teachers fear a
loss of classroom prestige when providing science instruction.

Haury (1984) indicated in his thesis “Many elementary teachers may perceive
themselves as having little personal instrumentality or control in a classroom
situation involving science instruction” (p.6) which is consistent with Rotter’s (1966)
“locus of control” (LOC) construct. The essence of the LOC model is that the power
of subjective belief held by an individual exerts greater control on his or her behavior
than the objective fact of control. Haury (1984) concluded in his thesis that an
internal LOC resulted in positive attitudes toward teaching science. The idea that
feelings of competency, based on adequate preparation, would be likely to translate
into positive attitudes toward teaching science is supported by previously cited
research.

Indeed, Lucas and Pooley (1982) reported that completion of introductory
science units (astronomy and physical science) by preservice teachers resulted in
“very significant improvement in student teachers’ attitudes toward science teaching”

(p.809).
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Relative to the previously cited findings, Feistritzer and Boyer’s (1983)
finding was that no relationships existed between the number of college level science
courses completed and teachers’ subsequent attitude toward teaching science was
somewhat surprising. They also reported an insignificant relationship between the
number of college science courses taken and teachers’ confidence relating to teach
science.

In another study, Wenner (1993) investigated the relationship between
attitude held by prospective teachers regarding their ability to affect science learning
among elementary students and their level of science knowledge. One hundred sixty-
seven undergraduate students of a large North-Eastern state college, who were
enrolled in an upper level course that focused on elementary science methodology,
served as subjects in this study. He administered instrument that was composed of
three parts: (1) survey information regarding high school and college science
coursework, (2) general science knowledge as measured by the General Science Test,
and (3) beliefs about science instruction measured by a slightly modified version of
the Science Teaching Efficacy Belief Instrument (Riggs & Enochs, 1990). This study
indicated a relatively low level of science knowledge among preservice elementary
teachers consistent with the findings of Victor (1961) and Blosser and Howe (1969),
a negative relationship between science knowledge and attitude toward teaching
science. In addition, in follow-up study, Wenner (1995) found no increase in science
content knowledge but did identify positive changes in efficacy beliefs.

Assessment of both content knowledge and beliefs, were reported by Stevens
and Wenner (1996) as an important consideration in restructuring programs designed

to enhance teacher competence in mathematics and science education. They
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examined relationships that might exist between the beliefs held by prospective
teachers regarding their ability to affect science and mathematics learning among
elementary students and their personal level of science and mathematics knowledge.
Sixty-seven undergraduate students in a large North-Eastern state college who were
currently enrolled in an upper level course focusing on methods for teaching
elementary science and mathematics served as subjects in their study. They utilized
three-part instrument. First of the instrument was aimed at securing information
regarding general content knowledge in science and mathematics; whereas second
part utilized a Likert-type scale to survey students’ personal beliefs regarding science
and mathematics instruction. Finally, third part consisted of four questions regarding
the number of science and mathematics courses taken in high school and college.
They found weak knowledge base in science and mathematics among preservice
teachers and negative relationship between beliefs and knowledge. They suggested
that preservice elementary teachers may well need further background in
mathematics and science presented at a level that connects with their current
conceptual level and extends this in ways that might be meaningful for them as they
enter a career in education.

Furthermore, Tekkaya, Cakiroglu and Ozkan (2002) investigated Turkish
preservice science teachers’ understanding of science concepts, attitude toward
science teaching and their efficacy beliefs regarding science teaching. Data were
collected by Science Concept Test, The Science Teaching Efficacy Belief
Instrument, The Science Teaching Attitude Scale, Biology/Physics/Chemistry
Attitude Scales, and open-ended questions on 85 preservice science teachers.

Findings of the study indicated that majority of the participants had misconceptions
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concerning fundamental science concepts. Results also revealed that they generally
had positive attitudes toward science teaching and three different domains of science-
biology, physics, chemistry-. In addition, slightly positive self-efficacy beliefs were
found among the most of the participants regarding science teaching, although they
have misconceptions.

To sum up, the relationship between level of science preparation, beliefs and
attitude toward science teaching has been shown to be positive in some studies
(Crawley, 1991; Manning et al., 1982; Mechling et al., 1982), while other studies
(Stepans & McCormack, 1985; Feistritzer & Boyer, 1983) have shown no
relationship or even a negative relationship. According to Gieger (1973) students
who have a positive attitude towards science are more likely to promote science and
scientific research in a country. Based on this idea, whether or not teachers believe
they have the ability to teach elementary science is central to effective science

teaching and consequently, student learning.
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CHAPTER III

METHOD OF THE STUDY

This chapter includes a brief description of research design and procedure, the
statement of the research problem, research questions and related sub-problems, and
statistical hypotheses associated with sub-problems. Following these, a brief
description of population and sample selection, data collection instruments, analysis

of data, and assumptions and limitations are given.

3.1 Research Design and Procedure

This study intends to explore preservice elementary teachers’ science
teaching efficacy beliefs, science knowledge level and attitude toward science
teaching. The present study was conducted at the end of the spring semester of 2003-
2004 academic year. The subjects were seniors who were ready to be elementary
teachers in elementary schools. In an effort to attain the purpose of the study, data
were collected by utilizing the survey research techniques. The subjects filled out the
three questionnaires; The Science Teaching Efficacy Belief Instrument for preservice
teachers (STEBI-B), The Science Teaching Attitude Scale and the Science

Achievement Test.
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3.2 The Statement of the Research Problem of the Present Study

In the previous chapters, the conceptual and theoretical framework and a
review of related research studies that underline preservice elementary teachers’
efficacy beliefs regarding the teaching of science, knowledge level and attitudes
were presented. In this section, the main problem, research questions and related sub-
problems to be addressed and statistical hypotheses associated with these problems

are stated.
The main problem to be addressed in the present study is as follows:

“What are preservice elementary teachers’ self-efficacy beliefs regarding

science teaching, science knowledge level and attitude towards science teaching?”

3.2.1 Research Questions and Related Sub-problems

Based on the main problem, the specific research questions and related sub-

problems are as follows:

1. What are preservice elementary teachers’ efficacy beliefs regarding

science teaching?

2. What are preservice elementary teachers’ science knowledge level?

3. What are preservice elementary teachers’ attitude toward science
teaching?

4. TIs there a significant contribution of science knowledge level and attitude
toward science teaching to teachers’ self-efficacy beliefs regarding

science teaching?
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Based on the first research question, the following sub-problems to be

addressed in this study are as follows:

Sub-problem 1.1: Is there a significant difference between male and female

preservice elementary teachers’ self-efficacy beliefs regarding science teaching?

Sub-problem 1.2: Is there a significant relationship between preservice
elementary teachers’ number of university pedagogical courses completed and their
self-efficacy beliefs regarding science teaching?

Sub-problem 1.3: Is there a significant relationship between preservice
elementary teachers’ cumulative grade point average (CGPA) and their self-efficacy

beliefs regarding science teaching?

Based on the second research question, the following sub-problems to be

addressed in this study are as follows:

Sub-problem 2.1: Is there a significant difference between male and female
preservice elementary teachers with regard to their science knowledge level?

Sub-problem 2.2: Is there a significant relationship between preservice
elementary teachers’ number of university science courses completed and their

science knowledge level?

Sub-problem 2.3: Is there a significant relationship between preservice
elementary teachers’ cumulative grade point average (CGPA) and their science
knowledge level ?

Based on the third research question, the following sub-problems to be

addressed in this study are as follows:
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Sub-problem 3.1: Is there a significant difference between male and female

preservice elementary teachers with regard to their attitude toward science teaching?

Sub-problem 3.2: Is there a significant relationship between preservice
elementary teachers’ number of university science courses completed and their

attitude toward science teaching?

Sub-problem 3.3: Is there a significant relationship between preservice
elementary teachers’ cumulative grade point average (CGPA) and their attitude

toward science teaching?

Based on the fourth research question, the following sub-problems to be

addressed in this study are as follows:

Sub-problem 4.1: Is there a significant contribution of science knowledge
level and attitude toward science teaching to personal science teaching efficacy

beliefs (PSTE)?

Sub-problem 4.2: Is there a significant contribution of science knowledge
level and attitude toward science teaching to science teaching outcome expectancy

(STOE)?

3.2.2. The Statement of the Statistical Hypotheses Associated with Sub-problems

The following null hypotheses are stated in order to assess the sub-problems.
To determine the significance of the sub-problems they are tested at the significance

level of .05.
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The null hypothesis of the sub-problem 1.1:

» Hy 1.1: There is no statistically significant difference between the
mean scores of male and female preservice elementary teachers’
self-efficacy beliefs regarding science teaching.

The null hypothesis of the sub-problem 1.2:

» Hj 1.2: There is no statistically significant relationship between
preservice elementary teachers’ number of university pedagogical
courses completed and their self-efficacy beliefs regarding science
teaching.

The null hypothesis of the sub-problem 1.3:

» Hj 1.3: There is no statistically significant relationship between
preservice elementary teachers’ cumulative grade point average
(CGPA) and their self-efficacy beliefs regarding science
teaching.

The null hypothesis of the sub-problem 2.1:

» Hj 2.1: There is no statistically significant difference between the
mean scores of male and female preservice elementary teachers

with regard to their science knowledge level.

The null hypothesis of the sub-problem 2.2:

» Hj 2.2: There is no statistically significant relationship between
preservice elementary teachers’ number of university science
courses completed and their science knowledge level.

The null hypothesis of the sub-problem 2.3:
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» Hj 2.3: There is no statistically significant relationship between
preservice elementary teachers’ cumulative grade point average
(CGPA) and their science knowledge level.

The null hypothesis of the sub-problem 3.1:

» Hj 3.1: There is no statistically significant difference between the
mean scores of male and female preservice elementary teachers

with regard to their attitude toward science teaching.

The null hypothesis of the sub-problem 3.2:

» Hj 3.2: There is no statistically significant relationship between
preservice elementary teachers’ number of university science
courses completed and their attitude toward science teaching.

The null hypothesis of the sub-problem 3.3:

» Hj 3.3: There is no statistically significant relationship between
preservice elementary teachers’ cumulative grade point average
(CGPA) and their attitude toward science teaching.

The null hypothesis of the sub-problem 4.1:

» Hj 4.1: There is no significant contribution of science knowledge
level and attitude toward science teaching to personal science
teaching efficacy beliefs (PSTE).

The null hypothesis of the sub-problem 4.2:

» Hj 4.2: There is no significant contribution of science knowledge

level and attitude toward science teaching to science teaching
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outcome expectancy (STOE).

3.3 Population and Sample Selection

The target population of this study is the fourth year preservice elementary
teachers enrolled at elementary teacher education programs of the universities in
Turkey. The approximate total number of the fourth year preservice elementary
teachers at elementary education programs of forty-four universities in Turkey is
10.395. The required sample size is determined by taking ten percent of the
population. According to Gay (1996) for descriptive research, the corresponding
general guideline is to sample 10 to 20% of the population. Thus, the desired sample
science for this study was estimated as 1000 of the fourth year preservice elementary

teachers by taking 10% of the population.

The desired sample size of 1000 was selected from the population through
cluster sampling in which groups are randomly selected. Cluster sampling is similar
to simple random sampling except that groups of individuals, called clusters, are
selected rather than single individuals. All individuals in a cluster are included in the
sample; the clusters are preferably selected randomly from the larger population of
clusters. The advantages of cluster sampling are that it can be used when it is
difficult or impossible to select a random sample of individuals, it is often far easier
to implement in schools, and it is frequently less time-consuming (Fraenkel &

Wallen, 1996).

The cluster in this study was the university. There were forty-four universities

to select the desired sample size of 1000. It was assumed that eleven universities
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would be sufficient with an average number of 100 preservice elementary teachers
per university by estimating losing rate. Since eleven universities could be sufficient
to reach the desired number of sample sizes, eleven out of forty-four universities
were selected randomly. Then, the desired number of sample size was reached from
these randomly selected universities. With the expected losing rate in the returning of
the questionnaires, data in this study were collected from a total number of 750
preservice elementary teachers enrolled at elementary teacher education programs of
nine of eleven selected universities. The sample included 531 females, 216 males and
3 did not indicate their gender. Table 3.1 displays the distribution of number of

preservice elementary teachers by universities.

Table 3.1 Distribution of Preservice Elementary Teachers by the Universities.

University Number of Participants

Ankara University 48
Gazi University 92
Cukurova University 94
Pamukkale University 168
Afyon Kocatepe University 186
Mustafa Kemal University 128
18 Mart University 13
Ege University 14
Abant izzet Baysal University 7

In Turkey, elementary teachers are educated through four year undergraduate
programs and these programs need to follow very similar coursework that is

suggested by the Higher Education Council. Preservice elementary teachers during
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the typical 4-year course are required to take a number of courses in the different
branches of science, and several courses related to teaching profession. The four
years of coursework include overall 152 credits hours. The list of science related and

pedagogical courses are given in Table 3.2 and Table 3.3 respectively.

Table 3.2 Science Related Courses that Preservice Elementary Teachers Required to

Complete in Turkey

Courses Semester Total Credit
Life Science 1 3
General Chemistry 2 3
General Physics 3 3
Earth Science 4 2
Science Laboratory 4 2

Table 3.3 Educational Courses that Preservice Elementary Teachers Required to

Complete in Turkey

Courses Semester Total Credit

—_—

Introduction to teaching profession

School Experience I

Learning and Development

Instructional Planning and Evaluation

Instructional Technology and Material Development
Teaching Science I

Teaching Science 11

Classroom Management

Analysis of science textbooks

School Experience I1

00 N9 9 N O W
N W W W W W W ~ W W W

Practice Teaching
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Note: Pedagogical courses specifically related to teaching of other subjects such as

mathematics teaching methods or teaching language are not include in the list.

3.4 Data Collection Instruments

Data were collected through: (1) Science Achievement Test, (2) The Science
Teaching Efficacy Belief Instrument Form B (STEBI-B) (Enochs & Riggs, 1990),

and (3) The Science Teaching Attitude Scale (Thompson & Shringley, 1986).

3.4.1 The Science Achievement Test

The Science Achievement Test was designed to measure science knowledge
level of preservice elementary teachers. It consists of 24 multiple choice questions
which is divided into three areas-biology, physics, and chemistry. The questions in
the test included one correct answer and four distracters. It was a standardized test by
Student Selection and Placement Center (OSYM). Appendix A displays the Science

Achievement Test.

3.4.2 The Science Teaching Efficacy Belief Instrument Form B (STEBI-B)

The Science Teaching Efficacy Belief Instrument Form B (STEBI-B)
(Enochs & Riggs, 1990) was designed to measure self-efficacy beliefs of preservice
elementary teachers regarding science teaching. The STEBI-B consists of 23 items in
a five-point Likert type scale and response categories were accomplished by

assigning a score of 5 to “strongly agree”, 4 to “agree”, 3 to “uncertain”, 2 to
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“disagree”, and 1 to “strongly disagree”. Negatively worded items must be reverse
scored so that high scores on both subscales are indicative of positive efficacy beliefs
towards science teaching. The STEBI-B is comprised of two subdimensions; the
Personal Science Teaching Efficacy (PSTE) retained 13 items (Items 2, 3, 4, 6, 7, 12,
16-22) and the Science Teaching Outcome Expectancy (STOE) retained 10 items
(Items 1, 5, 8, 9, 10, 11, 13, 14, 15, and 23). Appendix B displays the STEBI-B.
Enochs and Riggs (1990) reported that the STEBI-B was a valid and reliable
instrument with the alpha reliability coefficients of .90 and .76 for the PSTE, and

STOE, respectively.

The STEBI-B was translated and adapted into Turkish by Tekkaya, Cakiroglu
and Ozkan (2002). It includes 23 items with a five-point Likert type format. The
STEBI consists of two subdimensions as suggested originally; the PSTE (13 items)
and the STOE (10 items). They reported that the Turkish version of the STEBI-B
was a valid and reliable instrument to be used for similar studies with the alpha

reliability coefficients of .86 and .79 for the PSTE, and STOE, respectively.

3.4.3 The Science Teaching Attitude Scale

The Science Teaching Attitude Scale (Thompson & Shringley, 1986), an
instrument designed to measure preservice elementary teachers’ attitudes towards
science teaching consists of 20 items in a five-point Likert scale format. Response
categories were accomplished by assigning a score of 5 to “strongly agree”, 4 to
“agree”, 3 to “uncertain”, 2 to “disagree”, and 1 to “strongly disagree”. Out of 20

items, 11 were worded positively and 9 were worded negatively. The Science
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Teaching Attitude Scale has been stated to be a reliable, valid instrument useful in
determining attitudes toward science teaching (Thompson & Shringley, 1986).

Appendix C displays The Science Teaching Attitude Scale.

The science teaching attitude scale was translated and adapted into Turkish by
Tekkaya, Cakiroglu and Ozkan (2002). It includes 21 items with a five-point Likert
type format. The reliability of the Turkish version of the scale was found to be .83
and the validation of the Turkish attitude scale was examined by a group of panel
judges. For the present study, 20 of these items were used and the alpha reliability

coefficient was found to be .86.

3.5 Analysis of Data

Data of the present study were analyzed utilizing descriptive and inferential
statistics. In order to address the first, second and third research questions,
descriptive statistics were utilized. Based on the respondents’ scores on the scales of
the STEBI-B, the Science Teaching Attitude Scale and Science Achievement Test,
individual item means and standard deviations on each subscale as well as mean

scores and standard deviations for the subscales were computed.

A series of inferential statistics was performed on the scores of each subscale
to evaluate statistical hypotheses of the sub-problems. t-tests were performed
whether there was a difference between the mean scores of preservice elementary
teachers’ self-efficacy beliefs regarding science teaching, science knowledge level
and their attitude toward science teaching regarding gender at the .05 level of

significance.
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In an effort to determine the fourth research question, Multiple Regression
Correlation (MRC) Analysis was performed to determine the contributions of science
knowledge level and attitude toward science teaching to preservice elementary
teachers’ self efficacy beliefs regarding science teaching.

Also, Pearson product-moment correlations were computed whether there

was a relationship between:

» the mean scores of preservice elementary teachers’ self-efficacy
beliefs regarding science teaching, science achievement and their
attitude toward science teaching regarding cumulative grade point
average (CGPA);

» the mean scores of preservice elementary teachers’ self-efficacy
beliefs regarding science teaching and the number of university
pedagogical courses completed;

» the mean scores of preservice elementary teachers’ self-efficacy
beliefs regarding science teaching and attitude toward science
teaching regarding preference to be a teacher;

P preservice elementary teachers’ science achievement and their attitude
toward science teaching regarding number of university science

courses completed.

3.6 Assumptions and Limitations

In this section, assumptions and limitations of this study are presented.
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3.6.1 The Assumptions of This Study

» The sample size represented the population.

» The instrument was administered under standard conditions.

P Data collectors were not biased during the application of the instrument.

» The participants completed the instrument accurately and truthfully.

» The participants from the same universities did not interact with each other
to affect the results of the study.

» The implementation process of the study instrument was the same for all

participants.

3.6.2 The Limitations of This Study

» Subjects of this study were limited to 750 fourth years preservice
elementary students at different universities in Turkey during 2003-2004
spring semester. So, the results of this study can not be generalized to all
preservice teachers. The results of the present study can be generalized to

subjects having the same characteristics in the similar settings.
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CHAPTER IV

RESULTS OF THE STUDY

In the exploring research questions, the results of the study are presented in
different subsections. The first subsection includes preservice elementary teachers’
efficacy beliefs regarding science teaching and the results of the related sub-
problems. The second subsection includes preservice elementary teachers’ science
knowledge level and the results of the related sub-problems. The third subsection
includes preservice elementary teachers’ attitude toward science teaching and the
results of the related sub-problems. The last subsection comprises the result of the
contributions of science knowledge level and attitude toward science teaching to
preservice elementary teachers’ self-efficacy beliefs and the results of the related

sub-problems.

4.1 Preservice Elementary Teachers’ Efficacy Beliefs Regarding Science Teaching

The respondents’ scores on the STEBI-B were analyzed by utilizing
descriptive statistics. Negatively written items that were shown with asterisks in
Table 4.1 and Table 4.2 were reversed at their scores at the beginning of the
statistical analysis to provide consistent values between negatively and positively
worded items. The higher the mean scores on negatively written items indicates also

positive teaching efficacy as a consequence of their reversed scores. Because of its
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two distinct dimensionality subsequent analyses were conducted separately on each
subdimensions. Item scores of each subdimensions were summed to create two
separate scale scores for each respondent. Consequently, an efficacy score for each
subscale was computed by taking the mean of the responses to the items retained
each factor. Table 4.1 indicates the means and standard deviations of respondents’
scores for each item on the PSTE subscale. In addition, Table 4.2 presents the
descriptive statistics for each item on the STOE subscale. For the PSTE subscale the
possible minimum score is 13 (least efficacious) and the maximum score is 65 (most
efficacious) because it includes 13 items with a five category response scale. For the
STOE subscale the possible minimum score is 10 (least efficacious) and the
maximum score is 50 (most efficacious) because it includes 10 items with a five
category response scale.

In this context, the preservice elementary teachers indicated efficacy beliefs
regarding the teaching of science on both dimensions. For the PSTE subscale, raw
scores ranged from 17 to 65 with a mean score of 45.22 and a standard deviation of
13.42. Likewise, for the STOE subscale, raw scores range from 15 to 50 with a mean
score of 36.34 and a standard deviation of 10.30.

In this study, percentages for each item of responses were categorized into
three groups: agreement, neutral, and disagreement. Table 4.1 and 4.2 display
percentages of responses to each item that fell into three collapsed categories for
Personal Science Teaching Efficacy (PSTE) and Science Teaching Outcome
Expectancy (STOE) scale, respectively.

The preservice elementary teachers’ scores on the PSTE scale indicated that

they had moderate sense of self-efficacy beliefs in teaching science (M=45.22).
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About 77% of the participants asserted that they usually welcome students’ science
questions and 67% indicated that they would be effective in monitoring science
experiments and 63.8% stated that they would generally teach science effectively. In
addition, 61.1% of the participants claimed that they would continually find better
ways to teach science, 57.8% thought that they knew how to help the student when a
student had a difficulty to understand a science concept. Half of the participants
(56.4%) believed that with effort they would teach science as well as most subjects.
Only 53.1% asserted that they would be able to answer students’ science questions.
However, slightly less than half of the participants (48.8%) indicated that given a
choice, they would invite the principal to evaluate their science teaching. Moreover,
47% asserted that they would be able to explain to students why science experiments
work. Approximately 46% claimed that they knew what to do to turn students on to
science and they had the necessary skills to teach science effectively. Only 34% and
41% thought that they knew science concepts and the necessary steps to teach
science, respectively.

Also, the respondents’ scores on the STOE scale indicated that they had
moderate sense of outcome expectancy beliefs in teaching science (M=36.34). About
77.6% of the participants believed that the inadequacy of a student’s science
background could be overcome by good teaching. About the same percentage of the
participants (76.8%) believed that students’ achievement in science was directly
related to their teacher’s effectiveness in science teaching. Moreover, 73.8% thought
that they could increase students’ achievement with effective teaching, 66.7%
claimed that extra attention improved low achievers and 66.5% were in agreement

that ineffective science teaching resulted in underachieving of students in science.
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More than half of the participants (61.6%) believed that the teacher was generally
responsible for the low science achievement of some students and some (60.3%)
thought that when a student did better than usual in science, it was often because the
teacher exerted a little extra effort. Only 55.2% believed that their performance
would enhance students’ interest in science. However, slightly less than half of the
participants (48.2%) indicated that the teacher was generally responsible for the
achievement of students in science and 48% asserted that increased effort in science

teaching produced change in some students’ science achievement.
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Table 4.1 Item Means, Standard Deviations and Percentages of Respondents’ on the

PSTE Subscale of the Science Teaching Efficacy Belief Instrument (STEBI-B).

Item Item Description Mean SD Agree Neutral Disagree
Number (%) (%) (%)
2 I will continually find better ways to teach 362 1.00 61.1 221 13.7
science.

*3  Evenifl try very hard, I will not teach science ~ 3.53 1.18 212  19.2 56.4
as well as I will most subjects.
4 I know the steps necessary to teach science 320 1.00 41 31.9 23.1
concepts effectively.
*6  Iwill not be very effective in monitoring 378 1.01 119 163 67
science experiments.
*7  1will generally teach science ineffectively. 371 1.06 14.6 18.8 63.8
12 I understand science concepts well enough to 3.08 .96 34 37.3 25.6
be effective in teaching elementary science.
*16 I will find it difficult to explain to students why 3.32  1.03 23.5 25.1 47
science experiments work.
17 I will typically be able to answer students’ 3.47 91 531 279 14
science questions.
*18 I wonder if I will have the necessary skills to 334 1.03 213 279 46.2
teach science.
*19  Given a choice, I will not invite the principal to  3.27 1.24 279 188 48.8
evaluate my science teaching.
*20  When a student has difficulty understanding a 3.60 94 135 239 57.8
science concept, I will usually be at a loss as to
how to help the student understand it better.
21 When teaching science, I will usually welcome  4.00 .97 77 8.3 9.6
student questions.
*22  1donot know what to do to turn studentsonto ~ 3.30  1.09 23.6  25.7 46.4

science.

Total Scale (Min 13-Max 65) 4522 1342

* Scoring Reversed For These Items.
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Table 4.2 Item Means, Standard Deviations and Percentages of Respondents’ Scores

on the STOE Subscale of the Science Teaching Efficacy Belief Instrument (STEBI-

B).
Item Item Description Mean SD Agree Neutral Disagree
Number (%) (%) (%)
1 When a student does better than usual in 348 1.11 60.3 13.6 23.6
science, it is often because the teacher exerted
a little extra effort.
5 When the science grades of students improve, 3.87 1.05  73.8 10.5 13
it is often due to their teacher having found a
more effective teaching approach.
8 If students are underachieving in science, itis  3.71 1.13  66.5 14.5 16
most likely due to ineffective science teaching.
9 The inadequacy of a student’s science 399 97 776 8.4 9.9

background can be overcome by good
teaching.
*10  The low science achievement of some students 3.64 1.03 154 19.5 61.6
cannot generally be blamed on their teachers.
11 When a low- achieving child progresses in 3.68 .93 66.7 18 12.4
science, it is usually due to extra attention
given by the teacher.
*13  Increased effort in science teaching produces  3.23 1.07  29.1 20.3 48
little change in some students’ science
achievement.
14 The teacher is generally responsible for the 328 1.05 482 22.3 27
achievement of students in science.
15 Students’ achievement in science is directly 390 .93 76.8 10.3 9.1
related to their teacher’s effectiveness in
science teaching.
23 If parents comment that their child is showing 3.56 1.03  55.2 22.9 16.8
more interest in science at school, it is
probably due to the performance of the child’s

teacher.

Total Scale (Min 10-Max 50) 36.34 10.30

* Scoring Reversed For These Items.
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4.1.1 Result of the Hypothesis of the Sub-problem 1.1

The sub-problem 1.1 to be addressed was “Is there a significant difference
between male and female preservice elementary teachers’ self-efficacy beliefs
regarding science teaching?”’

The null hypothesis of the sub-problem (Hpl.l1) is that: There is no
statistically significant difference between the mean scores of male and female

preservice elementary teachers’ self-efficacy beliefs regarding science teaching.

A series of t-tests was conducted to evaluate the hypothesis Hol.1 at the
significance level .05 (Table 4.3). There was no statistically significant difference
between the mean scores of male and female preservice elementary teachers’ self-
efficacy beliefs regarding science teaching on both the Personal Science Teaching
Efficacy (PSTE) and the Science Teaching Outcome Expectancy (STOE) subscales

of the Science Teaching Efficacy Belief Instrument (STEBI-B) (p> .05).

Table 4.3 Independent t-Test Analysis for Differences in Preservice Elementary

Teachers’ Science Teaching Efficacy Beliefs with Regard to Gender

Sub- N Mean SD df t-value
scale
PSTE
Female 463 45.55 7.16 660 486
Male 199 45.05 8.59
STOE
Female 463 36.44 5.47 660 510
Male 199 36.12 6.17
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4.1.2 Result of the Hypothesis of the Sub-problem 1.2

The sub-problem 1.2 to be addressed was “Is there a significant relationship
between preservice elementary teachers’ number of university pedagogical courses
completed and their self-efficacy beliefs regarding science teaching?”’.

The null hypothesis of the sub-problem (Hol.2) is that: There is no
statistically significant relationship between preservice elementary teachers’ number
of university pedagogical courses completed and their self-efficacy beliefs regarding
science teaching.

Pearson Product-Moment Correlations were computed to explore whether a
relationship exists between preservice elementary teachers’ number of university
pedagogical courses completed and their self-efficacy beliefs regarding science
teaching at the significance level .05 (Table 4.4). Analyses revealed that although
there was no statistically significant relationship between preservice elementary
teachers’ number of university pedagogical courses completed and the Science
Teaching Outcome Expectancy (STOE) subscale (p> .05; r=.040), there was a low
positive correlation between preservice elementary teachers’ number of university
pedagogical courses completed and the Personal Science Teaching Efficacy (PSTE)

beliefs (p< .05; r=+0.140).

4.1.3 Result of the Hypothesis of the Sub-problem 1.3

The sub-problem 1.3 to be addressed was “Is there a significant relationship
between preservice elementary teachers’ cumulative grade point average (CGPA)

and their self-efficacy beliefs regarding science teaching?”’
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The null hypothesis of the sub-problem (Hpl.3) is that: There is no
statistically significant relationship between preservice elementary teachers’
cumulative grade point average (CGPA) and their self-efficacy beliefs regarding
science teaching.

Pearson Product-Moment Correlations were computed to explore whether a
relationship exists between preservice elementary teachers’ cumulative grade point
average (CGPA) and their self-efficacy beliefs regarding science teaching (Table
4.4). Analyses revealed no statistically significant relationship between preservice
elementary teachers’ cumulative grade point average (CGPA) and both the Personal
Science Teaching Efficacy (PSTE) and the Science Teaching Outcome Expectancy
(STOE) subscales of the Science Teaching Efficacy Belief Instrument (STEBI-B)

(p> .05).

Table 4.4 Pearson Product-Moment Correlations of the Two STEBI-B Subscales

with the Number of University Pedagogical Courses Completed and CGPA.

Sub-scale Pedagogical Courses CGPA
PSTE r=.140; p=.000 r=.081; p=.059
STOE r=.040; p=.300 r=.045; p=.280

4.2 Preservice Elementary Teachers’ Science Knowledge Level

The respondents’ scores on the Science Achievement Test were analyzed by
utilizing descriptive statistics. The possible minimum score is 0 (lowest knowledge
level) and the maximum score is 24 (highest knowledge level) because it includes 24

questions and one correct answer.
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In this study, the preservice elementary teachers indicated low level of
science knowledge. Most of the participants responded correctly to less than 50% of
the questions. A low mean score of 7.31 over 24 was obtained and the standard
deviation was found to be 3.95.

In addition, preservice elementary teachers were asked open-ended questions
regarding their confidence in science discipline and their responses revealed more

positive confidence toward biology than chemistry and physics.

4.2.1 Result of the Hypothesis of the Sub-problem 2.1

The sub-problem 2.1 to be addressed was “Is there a significant difference
between male and female preservice elementary teachers with regard to their science
knowledge level?”

The null hypothesis of the sub-problem (Hg2.1) is that: There is no
statistically significant difference between the mean scores of male and female

preservice elementary teachers with regard to their science knowledge level.

A series of t-tests was conducted to evaluate the hypothesis Ho2.1 at the
significance level .05 (Table 4.5). There was a statistically significant difference
between the mean scores of male and female preservice elementary teachers with
regard to their science knowledge level. The magnitude of the differences in the

means was very small (eta squared =.019).
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Table 4.5 Independent t-Test Analysis for Differences in Preservice Elementary

Teachers’ Science Knowledge with Regard to Gender.

Gender N Mean SD df t-value
Science Knowledge Female 531 6.97 3.97 745 .000
Male 216 8.18 3.80

4.2.2 Results of the Hypothesis of the Sub-problem 2.2

The sub-problem 2.2 to be addressed was “Is there a significant relationship
between preservice elementary teachers’” number of university science courses

completed and their science knowledge level?”

The null hypothesis of the sub-problem (Hy2.2) is that: There is no
statistically significant relationship between preservice elementary teachers’ number
of university science courses completed and their science knowledge level.

Pearson Product-Moment Correlations were computed to find out whether a
relationship exists between preservice elementary teachers’ number of university
science courses completed and their science knowledge level (Table 4.6). Analyses
revealed no statistically significant relationship between preservice elementary
teachers’ number of university science courses completed and their science

knowledge level (p>.05).
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4.2.3 Result of the Hypothesis of the Sub-problem 2.3

The sub-problem 2.3 to be addressed was “Is there a significant relationship
between preservice elementary teachers’ cumulative grade point average (CGPA)
and their science knowledge level?”

The null hypothesis of the sub-problem (Hp2.3) is that: There is no
statistically significant relationship between preservice elementary teachers’
cumulative grade point average (CGPA) and their science knowledge level.

Pearson Product-Moment Correlations were performed to explore whether a
relationship exists between preservice elementary teachers’ cumulative grade point
average (CGPA) and their science knowledge level (Table 4.6). Analyses revealed a
negative correlation between preservice elementary teachers’ cumulative grade point

average (CGPA) and their science knowledge level (r= -.098; p<.05).

Table 4. 6 Pearson Product-Moment Corelations of the Science Knowledge with the

Number of Science Courses Completed and CGPA

Science Courses CGPA

Science Knowledge r=.068; p=.064 r=-.098; p=.013

4.3 Preservice Elementary Teachers’ Attitude towards Science Teaching

The respondents’ scores on the Science Teaching Attitude Scale were
analyzed by utilizing descriptive statistics as shown in Table 4.7. The possible

minimum score is 20 (negative attitude) and the maximum score is 100 (positive
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attitude) because it includes 20 items with a five category response scale; scores

approaching the mid-point of 60, indicate neutral.

In this study, for the Science Teaching Attitude Scale mean score was 68.92
with a standard deviation of 20.67. Percentages for each item of responses were
categorized into three groups: agreement, neutral, and disagreement. Table 4.7
displays percentages of responses to each item that fell into three collapsed
categories for Science Teaching Attitude Scale.

According to the percentages on the Science Teaching Attitude Scale, the
respondents indicated positive attitude toward science teaching on most of the items.
They were in agreement that the teaching of science process is important in the
elementary classroom (86.5%). Similarly, they believed that science is as important
as reading-writing and mathematics (77.6%) and they would enjoy the lab/hands on
time when they teach science (78.6%). On the contrary, they were low attitude
toward science teaching on about science concepts items. For example, most of them
afraid that students would ask them questions that they could not answer and they

had a difficult time understanding science.
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Table 4.7 Descriptive Statistics and Percentages of Respondents’ Scores on Science

Teaching Attitude Scale

Item Item Description Mean SD  Agree Neutral Disagree
(%) (%) (%)
*1 1 will feel uncomfortable teaching science. 3.60 1.12 61.2 17.3 18.3
2 The teaching of science process is important in ~ 4.27 95 86.5 3.1 7
the elementary classroom.
*3 [ fear that I will be unable to teach science 3.30 1.09 47.5 23.9 253
adequately.

4 I will enjoy the lab/hands on time when I teach ~ 4.05 92 78.6 10.1 7.3

science.
*5 Thave a difficult time understanding science. 3.15 1.14 44 19.3 33.1
6 I feel comfortable with the science content in 3.63 1.03 60.8 18 17

the elementary school curriculum.
7  1would be interested in working on an 3.88 1.03 73.5 10.8 12.2
experimental science curriculum.
* 8 Idread teaching science. 3.44 1.05 52.7 22.8 20.9
*9 Iam not looking forward to teaching science in  3.04 1.14 36.8 25.2 34
my elementary classroom.
* 10 I am afraid that students will ask me questions ~ 3.17 1.16 43.5 19.5 33.1
that I can not answer.
11 I enjoy manipulating science equipment. 3.70 1.01 65.1 16.5 14.9
* 12 In the classroom, I fear science experiments 2.91 1.12 32.9 22.1 41.2
won’t turn out as expected.
13 T hope to be able to excite my students about 3.70 .89 65.9 21.2 9.5
science.
14 I plan to integrate science into other subject 3.53 91 53.5 28.1 12
areas.
15 Science would be one of my preferred subjects ~ 3.01 1.19 371 26.3 32.8

to teach if given a choice.

16 Science is as important as reading-writing and ~ 4.01 97 77.6 9.7 9.3
mathematics.

* 17 Teaching science takes too much effort. 2.09 .93 10 8.9 76.8

* 18 Teaching science takes too much time. 2.59 1.02 21.1 21.7 52.8

19 1 will enjoy helping students construct science ~ 3.88 .93 74.8 12.1 9.1

equipment.
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20 I am willing to spend time setting up 3.67 1.07 62.5 19.3 14.2

equipment for a lab.

Total Scale (Min 20-Max 100) 68.92 20.67

* Scoring Reversed For These Items.

4.3.1 Result of the Hypothesis of the Sub-problem 3.1

The sub-problem 3.1 to be addressed was “Is there a significant difference
between male and female preservice elementary teachers with regard to their attitude

toward science teaching?”

The null hypothesis of the sub-problem (Hg3.1) is that: There is no
statistically significant difference between the mean scores of male and female

preservice elementary teachers with regard to their attitude toward science teaching.

A series of t-tests was conducted to evaluate the hypothesis Hyp3.1 at the
significance level .05 (Table 4.8). There was no statistically significant difference
between the mean scores of male and female preservice elementary teachers with

regard to their attitude toward science teaching.

Table 4. 8 Independent T-Test Analysis for Differences in Preservice Elementary

Teacher’ Attitude Towards Science Teaching with Regard to Gender

Gender N Mean SD df t-value

Attitude Toward Science Teaching Female 510 6499 1426 722 205
Male 214 6645 14.05
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4.3.2 Result of the Hypothesis of the Sub-problem 3.2

The sub-problem 3.2 to be addressed was “Is there a significant relationship
between preservice elementary teachers’ number of university science courses

completed and their attitude toward science teaching?

The null hypothesis of the sub-problem (Hp3.2) is that: There is no
statistically significant relationship between preservice elementary teachers’ number
of university science courses completed and their attitude toward science teaching.

Pearson Product-Moment Correlations were performed to explore whether a
relationship exists between preservice elementary teachers’ number of university
science courses completed and their attitude toward science teaching (Table 4.9).
Analyses revealed that there was no statistically significant relationship between
preservice elementary teachers’ number of university science courses completed and

their attitude toward science teaching (p> 0.5).

4.3.3 Result of the Hypothesis of the Sub-problem 3.3

The sub-problem 3.3 to be addressed was “Is there a significant relationship
between preservice elementary teachers’ cumulative grade point average (CGPA)
and their attitude toward science teaching?”

The null hypothesis of the sub-problem (H3.3) is that: There is no
statistically significant relationship between preservice elementary teachers’
cumulative grade point average (CGPA) and their attitude toward science teaching.

Pearson Product-Moment Correlations were performed to explore whether a

relationship exists between preservice elementary teachers’ cumulative grade point

61



average (CGPA) and their attitude toward science teaching (Table 4.9). Analyses
revealed that there was no statistically significant relationship between preservice
elementary teachers’ cumulative grade point average (CGPA) and their attitude

toward science teaching (p>.05).

Table 4.9 Pearson Product-Moment Correlations of the Attitude toward Science

Teaching with the Number of Science Courses Completed and CGPA

Science Courses CGPA

Attitude Toward Science Teaching r=.024; p=.517 r=.037; p=.357

4.4 Relationships Between Science Knowledge Level, Attitude towards Science

Teaching and Teachers’ Self-efficacy Beliefs

This section includes results of the hypotheses of the sub-problem 4.1, 4.2.

4.4.1 Results of the Hypothesis of the Sub-problem 4.1

The sub-problem 4.1 to be addressed was “Is there a significant contribution
of science knowledge level and attitude toward science teaching to personal science

teaching efficacy beliefs (PSTE)?”

The null hypothesis of the sub-problem (Ho4.1) is that: There is no significant
contribution of science knowledge level and attitude toward science teaching to

personal science teaching efficacy beliefs (PSTE).
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The contributions of science knowledge level and attitude towards science
teaching to preservice elementary teachers’ personal science teaching efficacy beliefs

was determined by using Multiple Regression Correlation (MRC) Analyses (Table

4.10). In this table, beta values are standardized regression coefficients, and B values

represent unstandardized regression coefficients.

The results show that the model significantly accounted for 40% of the
variation in preservice elementary teachers’ personal science teaching efficacy
beliefs (F=202,342; p< .05). Also, science knowledge level and attitude towards
science teaching each made a statistically significant contribution to the variation in

preservice elementary teachers’ personal science teaching efficacy beliefs (Table

4.10).

Table 4.10 Independent Contribution of Science Knowledge Level and Attitude
Toward Science Teaching to Preservice Elementary Teachers’ Personal Science

Teaching Efficacy Beliefs

Independent Variables B B t P

Constant 21.530 17.740 .000
Attitude Toward Science Teaching 337 .599 18.824 .000
Science Knowledge Level 215 11 3.479 .001
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4.4.2 Results of the Hypothesis of the Sub-problem 4.2

The sub-problem 4.2 to be addressed was “Is there a significant contribution
of science knowledge level and attitude toward science teaching to science teaching

outcome expectancy (STOE)?”

The null hypothesis of the sub-problem (H¢4.2) is that: There is no significant
contribution of science knowledge level and attitude toward science teaching to

science teaching outcome expectancy (STOE).

The contributions of science knowledge level and attitude towards science
teaching to preservice elementary teachers’ science teaching outcome expectancy
was determined by using Multiple Regression Correlation (MRC) Analyses (Table
4.11). In this table, beta values are standardized regression coefficients, and B values

represent unstandardized regression coefficients.

The results show that the model significantly accounted for 4% of the
variation in preservice elementary teachers’ science teaching outcome expectancy
(F=12,383 ; p< .05). Also, science knowledge level and attitude towards science
teaching each made a statistically significant contribution to the variation in

preservice elementary teachers’ science teaching outcome expectancy (Table 4.11).
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Table 4.11 Independent Contribution of Science Knowledge Level and Attitude
Toward Science Teaching To Preservice Elementary Teachers’ Science Teaching

Outcome Expectancy

Independent Variables B B t P

Constant 31.359 28.930 .000
Attitude Toward Science Teaching .061 .148 3.776 .000
Science Knowledge Level 133 .093 2.380 .018

4.5 Summary of the Results

» The preservice elementary teachers had moderate sense of personal
science teaching efficacy (PSTE) and science teaching outcome
expectancy (STOE);

» The preservice elementary teachers indicated low level of science
knowledge;

» The preservice elementary teachers indicated generally positive
attitude toward science teaching;

» Science knowledge level and attitude towards science teaching
accounted for 40% of the variation in preservice elementary teachers’
personal science teaching efficacy beliefs;

» Science knowledge level and attitude toward science teaching
accounted for 4% of the variation in preservice elementary teachers’

science teaching outcome expectancy;
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» Although efficacy beliefs and attitude toward science teaching were
not related to cumulative GPA, science knowledge level was related to
cumulative GPA;

» Only PSTE subscale of STEBI-B was related to the number of
pedagogical courses completed;

» science knowledge level and attitude toward science teaching were not

related to the number of university science courses completed.
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CHAPTER V

DISCUSSION

The aim of the present study was to investigate preservice elementary
teachers’ self efficacy beliefs regarding science teaching, science knowledge level
and their attitude toward science teaching with some independent variables and in
relation with each other. The results of the study were presented in the previous

chapter. Thus, in this chapter, the findings are discussed under main headings.

5.1 Preservice Elementary Teacher’s Efficacy Beliefs Regarding Science Teaching

The teachers’ beliefs (especially self efficacy beliefs) influence their actions;
so, many of the educational studies attract attention to self-efficacy. Many of these
studies about teachers’ self-efficacy beliefs emphasize that teacher efficacy is related
to teacher effectiveness and student achievement, attitude and affective growth
(Anderson, Greene, & Loewen, 1988; Ashton & Webb, 1986; Ross, 1992;
Tschannen-Moran et al., 1998; Woolfolk, Rosoff, & Hoy, 1990). Based on Bandura’s
idea that self-efficacy is a subject matter specific context, studies in science
education also reported that science teaching efficacy is related to positive science
teaching behaviors. Czerniak and Lumpe (1996) found that levels of science teaching
efficacy were related to science teaching anxiety and the instructional strategies. And

also they reported that highly efficacious teachers were more likely to use open-
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ended, inquiry, student-directed teaching strategies, while teachers with a low sense
of efficacy were more likely to use teacher-directed teaching strategies such as
lecture and reading from the textbook. Similarly, Riggs and Jesunathadas (1993)
found that teachers who exhibit high personal science teaching efficacy (PSTE) are
more likely to spend the time needed to thoroughly develop science concepts in their
classroom. Furthermore, Enochs and Riggs (1990) revealed that preservice
elementary teachers with higher sense of science teaching efficacy were more
capable of activity-based science teaching.

Because of strong relationship between science teaching efficacy beliefs and
science teaching behaviors, one goal of a teacher education program should be to
increase preservice teachers’ self-efficacy since teaching characteristics developed
during preservice programs will cause a permanent change in teachers’ attitudes and
beliefs.

According to the result of this study, the preservice elementary teachers
indicated moderately positive efficacy beliefs regarding science teaching on personal
science teaching efficacy and science teaching outcome expectancy. It means that
preservice elementary teachers believe their ability to perform science teaching
(personal science teaching efficacy) and their power to overcome the negative effects
of non-school factors result in positive student learning outcomes (science teaching
outcome expectancy). For the PSTE subscale, most of the participants stated that
they would welcome student science questions but they do not feel themselves
efficacious enough to answer these questions. They seem to be optimistic and they
believe that they will indeed be effective in science teaching in the future. However,

most of them expressed concern regarding their background knowledge in science,
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because low percentage of preservice teachers felt that they understood science
concepts well enough to teach science effectively. The possible reason for that is
they learn science only at fundamental level in their curriculum in teacher education
programs. Results of the science achievement test also confirm this finding.

For the STOE subscale, they generally believed that students’ learning can be
influenced by effective teaching. They are in agreement that effective science
teaching can overcome the inadequacy of a students’ science background. If
preservice teachers view that effective teaching (active involvement and hands-on
science as modeled in their practice course) will cause students to learn science well,
they idealistically respond in this manner which is in agreement with Crowther and
Cannon (1998).

In this study, additionally, preservice elementary teachers’ self-efficacy
beliefs regarding science teaching were compared with respect to gender, number of
university pedagogical courses completed and cumulative grade point average
(CGPA).

t-tests were run on the scores of each subscale to determine differences
between male and female preservice elementary teachers’ self-efficacy beliefs
regarding science teaching. The results revealed no significant differences between
efficacy beliefs of preservice elementary teachers in terms of gender. This finding is
consistent with Celep’s (2001) and Savran and Cakiroglu’s (2001) studies that they
did not find a difference between male and female preservice science teachers with
regard to their science teaching efficacy beliefs.

Pearson Product-Moment Correlations were computed to explore whether a

relationship existed between preservice elementary teachers’ number of university
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pedagogical courses completed and their self-efficacy beliefs regarding science
teaching. Elementary teacher education programs include courses related to
pedagogical knowledge and pedagogical content knowledge. These programs
provide opportunities for preservice elementary teachers to apply their pedagogical
content knowledge and pedagogical knowledge with children and to further develop
personal teaching instructional competency, skills and abilities. For example, science
methods course has provided insights into how children learn science and strategies
for teaching science. Shulman (1987) asserted that competent teaching practice
requires an integration of such knowledge that of subject matter content knowledge
and pedagogical knowledge; therefore, it could be predicted that the sum of the
preservice elementary teachers’ such experiences during their education programs
would impact more on outcome beliefs (STOE) than on personal self-efficacy
(PSTE). The relationship between the number of pedagogical courses completed and
STOE beliefs has been shown to be positive in some studies (Czerniak & Chiarelott,
1990; Cantrell, Young & Moore, 2003) while other studies (Savran & Cakiroglu,
2001) have shown no relationship. Contrary to the expectation, data of this study
shows that number of pedagogical courses completed at the university are not
positively correlated with science teaching outcome expectancy (STOE). On the
other hand, number of pedagogical courses completed at the university are positively
correlated with personal science teaching efficacy beliefs (PSTE). That is, increase in
the number of pedagogical courses completed at the university by the preservice
elementary teachers result in increase in their belief to perform science teaching.
Pearson Product-Moment Correlations were computed in exploring possible

relationship between the subscales of the STEBI-B and cumulative GPA. However,
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results revealed no significant relationship between the subscales of the STEBI-B

and cumulative GPA.

5.2 Preservice Elementary Teachers’ Science Knowledge Level

The preparation of preservice elementary school teachers continues to receive
considerable scrutiny. One particular area of concern regards the preparation of
prospective teachers to be effective science educators at the elementary school
(Tosun, 2000). Inadequate teacher background in science (Franz & Enochs, 1982;
Hurd, 1982) have been admitted by elementary teachers as obstacles to effectively
teaching science. There is a general agreement that lack of background in science
knowledge significantly contributes to hesitancy and possible inability to deliver
effective science instruction in classroom settings. Therefore, how much preservice
elementary teachers know about science content is an important problem for teacher
education program.

In this sense, results of this study showed that preservice elementary teachers
had low scores in science achievement test. This test is divided into questions
addressing biology, physics, and chemistry which are selected according to
elementary school curriculum. However preservice elementary teachers were not
successful in any of the three disciplines. Similarly, Tekkaya, Cakiroglu and Ozkan
(2004) reported that majority of Turkish preservice science teachers did not acquire a
satisfactory understanding of basic science concepts. Moreover, they had
misconceptions in most of the science concepts. These results attract attention to

investigate teacher education program in Turkey. Preservice elementary teachers in
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the education program are required to take five science content courses which are
Life Science, General Chemistry, General Physics, Earth Science and Science
Laboratory. The reason may be the quality of these courses. Lack of science
knowledge at a conceptual level is thought to be trouble some for elementary
teachers who need to teach fundamental concepts to young students. In other
countries, several studies found a similar low level of science knowledge among
preservice elementary teachers (Blosser & Howe, 1969; Stein, Baxter & Leinhardt,
1990; Victor, 1962; Wenner, 1996).

t-tests were run on the scores of science achievement test to determine
differences between male and female preservice elementary teachers’ science
knowledge level. The results revealed significant differences between science
knowledge levels of preservice elementary teachers in terms of gender. Male mean
scores in achievement test are higher than female scores (for female M=6.97 and for
male M=8.18). Since number of male participants in this sample was less than half of
female participants, differences between science knowledge levels in terms of gender
were moderately low.

Pearson Product-Moment Correlations were computed in exploring the
possible relationships between science knowledge level, the number of science
courses completed and cumulative GPA. It was hypothesized that if the number of
science courses increased, science achievement would increase. The results of
Wenner (1993) provided evidence which supports this suggestion. Contrary to
prediction, this study showed that number of science courses completed was not
related to preservice elementary teachers’ science knowledge level. Therefore

requiring additional content-specific courses as part of preservice elementary teacher
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preparation may not be the sole solution to preparing competent elementary school
teachers. It seems that there is a gap between what science teacher educators perceive
as relevant science content and what preservice teachers see as being necessary for
teaching science in the elementary school.

In this study, a statistically significant inverse correlation between cumulative
grade point average (CGPA) and science knowledge level was found. These data led
to the conclusion that high CGPA was not an indication of high science knowledge
level. Because in preservice elementary teachers’ education program, science courses
are only 8% of total number of courses, and high CGPA may be the result of high
grades in other courses.

Furthermore, preservice elementary teachers were asked several open-ended
questions regarding their confidence of science discipline and their responses
revealed more positive confidence toward biology than chemistry and physics (the
percentage of preservice elementary teachers who selected biology in this item was
38.5%, chemistry was 14.4% and physics was 12.9%). They asserted that biology
was more related to daily life, enjoyable, easier and interesting compared to
chemistry and physics. On the other hand, they mentioned that physics was the most
difficult discipline to understand and to teach. Positive or negative attitude toward
subject matter is highly related to participants’ past experiences in high schools and
university, especially with their teacher, as understood from their responses to open-

ended questions.
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5.3 Preservice Elementary Teachers’ Attitude toward Science Teaching

A lack of interest in science is one of the barriers to effective elementary
science teaching. Stollberg (1969) asserted that teachers with a neutral or negative
attitude could either avoid the teaching of science or pass this negative attitude along
to young students. Therefore relationship between attitude and behavior must be
considered as schools of education that prepare future teachers (Tosun, 2000).

According to the result of this study, the preservice elementary teachers
indicated positive attitude toward science teaching on most of the items. Majority of
the participants claimed that teaching of science processes was important in the
elementary classroom (86.5%). They were in agreement on items which showed the
necessity of teaching science and items which were related to laboratory work. On
the other hand, participants indicated low attitude toward science teaching on some
items which were related to their efficacy in science concepts. This result was
consistent with science achievement test result. A low attitude due to low science
knowledge was evident.

A series of t-tests was conducted to determine gender differences on attitude
toward science teaching. Analysis revealed that there was no significant difference.
This finding showed that there is no need for differentiated professional training in
science instruction to improve science attitude toward science teaching for the
different sexes which is consistent with Titkmen and Bonnstetter’s (1999).

Pearson Product-Moment Correlations were computed in exploring the
possible relationship between attitude toward science teaching and the number of
university science courses completed. The data from this study recorded no

significant correlations between attitude toward science teaching and the number of
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university science courses. In the literature, there are number of studies that consider
how the number of university science courses impact on preservice elementary
teachers’ attitude toward science teaching. For example, Manning et al. (1982) and
Lucas and Pooley (1982) found a significant relationship between the number of
college courses taken in science and prospective teachers’ attitudes toward teaching
science. Conversely, Stepans and McCormack (1985) found a negative relationship.
Furthermore, Wenner (1993), Feistritzer and Boyer (1983) found nonsignificant
correlations between the number of college science courses completed and attitude
toward teaching science. The result of present study indicated that increasing the
number of science courses do not impact on attitude.

Also, to explore the possible relationship between attitude toward science
teaching and cumulative GPA, Pearson Product-Moment Correlations were
computed. Analyses revealed that cumulative GPA did not yield a significant

correlation with attitude toward science teaching.

5.4 Relationships Between Preservice Elementary Teachers’ Self-efficacy Beliefs

and Science Knowledge Level and Attitude toward Science Teaching

The contributions of science knowledge level and attitude toward science
teaching to preservice elementary teachers’ personal science teaching efficacy
(PSTE) beliefs and science teaching outcome expectancy (STOE) were determined
by using 2 separate Multiple Regression (MRC) Analyses. The results showed that
science knowledge level and attitude toward science teaching significantly accounted

for 40% and 4% of the variation in PSTE and STOE, respectively. And also, science
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knowledge level and attitude toward science teaching each made a statistically
significant contribution to the variation in PSTE and STOE. This means, preservice
teachers with higher science knowledge level and positive attitude toward science
teaching scores had more efficacy beliefs on both dimensions of STEBI-B.

Similarly, Haury (1984) concluded that lower knowledge levels lead to
decreased efficacy beliefs related to diminution of locus of control. Victor (1961)
arrived at a conclusion similar to Haury’s. On the other hand, Wenner (1995) found
negative relationship between knowledge level and efficacy beliefs toward teaching
science in the 1992 study and the follow-up study in 1994 found a non-significant
correlation. And also Ginns, Watters, and James (1990) observed no significant
correlations between achievement data for science courses and efficacy belief scores.

The literature on teaching performance indicates that content knowledge is
part and parcel with (and essentially is a prerequisite for) teaching ability. Ramey-
Gassert et al. (1996) examined factors which influence PSTE and STOE in
elementary teachers with a qualitative study. In their study, group members in the
lower level of PSTE stated that, although they were growing in the area of science
teaching, they harbored feelings of inadequacy for many reasons: A primary reason
was their perceived lack of background. Whether these teachers had a real or
perceived defiency in science content or science methods teacher preparation, it
would cause them to hesitate when teaching science.

One logical solution to enhance self-efficacy beliefs is that teacher education
programs need to provide more science content and methodology for future
elementary teachers. Bandura (1977) identified four sources of efficacy expectations:

performance accomplishment, vicarious experience, verbal persuasion, and
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emotional arousal. The first source of efficacy expectations, performance
accomplishment, may be the most significant. It is based upon personal mastery
experiences, where by repeated successes increase mastery expectation and failures
lower them. Participant modeling is one method of inducing performance
accomplishment. These strategies could be integrated in science content courses in
the training program to help increase self-efficacy beliefs in science teaching.
Koballa and Crawley (1985) stated that there was an interrelationship among
beliefs, attitude and behavior. They offered the scenario whereby elementary school
teachers judged their ability to teach science to be low (belief), resulting in a dislike
for science teaching (attitude) that ultimately translated into teachers who avoided
teaching science (behavior). As expected, preservice elementary teachers’ attitude
toward science teaching made a significant contribution to the variation in PSTE and
STOE in this study. Enhancing self-efficacy beliefs also cause enhancing attitude

toward science teaching.
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CHAPTER VI

CONCLUSION, IMPLICATIONS AND RECOMMENDATIONS

In an effort to inform teacher education practices, this study explored the
preservice elementary teachers’ self-efficacy beliefs regarding science teaching, their
science knowledge level and attitudes toward science teaching. Specifically, the
study investigated the relationships between science knowledge level, attitude toward
science teaching and self-efficacy beliefs of preservice elementary teachers. In
addition, the researcher was interested in determining the difference in preservice
elementary teachers’ self-efficacy beliefs, science knowledge level and attitude
toward science teaching by gender as well as the relation with pedagogical courses,
academic achievement and science courses. In this chapter, the research findings are
summarized and in the light of these findings some implications for practice and
further research on the concern of teachers’ efficacy, their science knowledge level

and attitude toward science teaching are put forward.

6.1 Conclusions

Analysis of the self-efficacy survey indicated moderately positive self-
efficacy beliefs expressed by the most of preservice elementary teachers regarding
science teaching. Preservice teachers believe in their own teaching abilities (self-

efficacy beliefs) and they believe student learning can be influenced by effective
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teaching (outcome expectancy beliefs). In addition, analyses of data on the science
achievement test revealed low level of science knowledge among preservice
elementary teachers. Preservice elementary teachers were not successful in any of the
three disciplines. Furthermore, analyses of the science attitude scale indicated
generally positive attitude toward science teaching expressed by preservice
elementary teachers. Most of preservice elementary teachers believed that science
was important in elementary class.

The relationship between science knowledge level, attitude toward science
teaching and teachers’ self-efficacy beliefs were analyzed by multiple regression
analysis. Preservice elementary teachers who had high science knowledge level and
positive attitude toward science teaching also tended to have positive self-efficacy
beliefs and vice-versa.

A series of statistical analyses revealed that there were no significant
differences between male and female preservice teachers’ self-efficacy beliefs and
attitude toward science teaching.

Pearson product-moment correlations were computed whether there was a
relationship between:

» the mean scores of preservice elementary teachers’ self-efficacy
beliefs regarding science teaching, science achievement and their
attitude toward science teaching regarding cumulative grade point
average (CGPA);

» the mean scores of preservice elementary teachers’ self-efficacy
beliefs regarding science teaching and the number of university

pedagogical courses completed;
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P> preservice elementary teachers’ science achievement and their attitude
toward science teaching regarding number of university science
courses completed.

Analysis indicated that;

» Although efficacy beliefs and attitude toward science teaching were
not related to cumulative GPA, science knowledge level was related to
cumulative GPA;

» only PSTE subscale of STEBI-B was related to the number of
pedagogical courses completed;

» science knowledge level and attitude toward science teaching were not

related to the number of university science courses completed.

6.2 Implications

In this section, in the light of the research findings some implications for
practice are put forward.

The literature is replete with data supporting the notion that elementary
teachers are reluctant to teach science (Cunningham & Blankenchip, 1979; Feistrieter
& Boyer, 1983; Sherwood & Westerack, 1983; Wenner, 1993). Other studies (Baker,
1991; Cunningham & Blankenchip, 1979; Riggs & Enochs, 1990; Wolk, 1963)
suggest that efficacy is a significant factor contributing to this reluctance. Teacher
education programs need to evaluate efficacy level of their teacher education

students and begin to find an effective strategy to enhance preservice teachers’ sense
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of science teaching efficacy. This study has the following implications to enhance

efficacy beliefs:
» Teacher educators should design existing or any new courses to
include experiences to raise preservice elementary teachers’ awareness of
the efficacy construct and the implications of this construct for their
professional growth. Bandura (1981) suggested that self-efficacy can be
enhanced through field experiences. This suggestion can be integrated in
methods and practice courses in the training program to help preservice
elementary teachers increase their self-efficacy beliefs regarding science
teaching.
» Since science knowledge level appears to be a factor in teacher
efficacy, teachers simply need to know more scientific facts, skills, and
concepts. To acquire these requisites preservice teachers should be
required to demonstrate proficiency in the fundamental sciences while
they are undergraduates. Also in teacher education programs, the number
of science courses should be increased and especially quality of science
courses should be upgraded.
» Teacher preparation programs must integrate science and methods
courses into common units of study. Team planning and teaching
involving scientists and educators would be an ideal way to realize this
integration goal.
» Since attitude toward science teaching appears to be a factor in

teaching efficacy, teacher preparation programs should find ways of
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changing their preservice elementary teachers’ attitudes positively toward

science teaching.

6.3 Recommendations

In this section, recommendations for further research are put forward.
» Qualitative and quantitative research techniques should be utilized to
construct and measure preservice elementary teachers’ self-efficacy more

accurately.

» This study should be conducted with in-service elementary teachers.
» The variation of efficacy beliefs should be followed across years.
» Effects of similar variables on science teaching efficacy should be

examined.
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APPENDIX A

FEN BILGISI TESTI

1) Bir 151k 15101, saydam X ortamindan, saydam Y ortamina gegerken gelme agisi o,
kirilma agis1 da B dir. B agisi, asagidakilerden hangisine baglh degildir?

A) a agisi

B) X ortaminin kirma indisi

C) Y ortaminin kirma indisi

D) Isigin rengi

E) Isigin siddeti
2) Ozellikleri degisebilen durgun bir ortamda yayilan sesin,

I. Siddeti II. Yiksekligi 1. Yayilma hiz1
niceliklerinden hangileri degisebilir?

A)Yalmizl  B) YalmzII C)YalmzIll D)Ivell E)LIIvell
3) Oz 1silar1 sirastyla ¢, 2¢ kiitleleri m, 2m olan X, Y cisimlerinin sicakliklar1 T, dir.
Bu cisimler t siire 1sit1ldiginda sicakliklar1 T, oluyor. Bu siirede X cisminin aldig1 1s1
miktar1 Q olduguna gore, Y ninki ka¢ Q olur?

A) 1/4 B) 1/3 0) 1 D)2 E) 4
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4)

Diizlem ayna Perde

Bir perdenin oniine noktasal K 151k kaynagi, top, diizlem ayna sekildeki gibi

yerlestirilmistir. Perdede olusan golge asagidakilerden hangisine benzer?

5) Asagidaki olaylardan hangisi sesin frekansi ile iligkilidir?
A) Kopeklerin duyabildikleri bazi seslerin, insanlar tarafindan duyulamamasi
B) Gok giiriiltiistiniin, simsek ¢aktiktan ancak bir siire sonra duyulmasi
C) Havasi bosaltilan bir kap i¢inde ¢almakta olan elektrik zilinin sesinin
duyulmamasi
D) Sesin yiiksek engellerden yankilanmasi

E) Uzaktaki bir kimseye sesin ancak bagrilarak duyurulabilmesi
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6)

akitle{g)

1 2 3 hach(cm3)

Kiitle-hacim grafikleri sekildeki gibi olan K ve L sivilarindan esit kiitleler
karistirilarak tiirdes bir karisim olusturuluyor. Bu karigimin 6zkiitlesi kag g/ cm® tiir?
A)?2 B)3 04 D)5 E)6
7) - Viicudu killarla kapl olan
- Yavrularii emziren
- Olgunlagmis alyuvarlari ¢ekirdeksiz olan
hayvanlarin tiimiiniin toplandig1 siniflandirma basamag asagidakilerden hangisidir?
A) Tiir B) Cins C) Familya D) Takim  E) Sif
8) Bitkiler, genel olarak, uygun 151k siddetinde ve ortalama 33°C de yogun bigimde
fotosentez yapip en fazla miktarda oksijen ve glikoz iiretebilmektedirler. Buna gore
iliman bolgede yasayan ve yaprak doken bitkilerin, asagidaki donemlerin hangisinde
disaridan aldiklar1 oksijen miktarlari en fazladir ?
A) Kisin, giindiiz B) Sonbahar, giindiiz
C) Kisin, gece D) Yazin, gece

E) Yazin, gilindiiz
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9)

b Hiz
2V ToTTTTTTYTTTTTTTTTYTTTT :
Vi el 1
0 T T : g 2
t 2t 3t Zaman

Hiz-zaman grafigi sekildeki gibi olan bir cisim KLM yolunu 3t siirede aliyor.
KL=LM olduguna gére, cisim yolun son yarist olan LM boéliimiinii kag t siirede alir?
A) 0,5 B)1 01,5 D)2 E) 2,5

10)

i i
X (kati) X(swvi) T X (gaz)

v i
W

X maddesinin farkli hal degisimleri yukaridaki denklem iizerinde numaralarla
gosterilmistir. Bu hal degisimlerinden hangisi asagida yanlis olarak adlandirilmistir?
A) I: Erime
B) II: Yogunlagsma
C) III: Sivilagma
D) IV: Donma

E) V: Siiblimlesme
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11) - Proton sayis1 ayni, ndtron sayisi farkli olan atomlara izotop,

- No6tron sayis1 ayni, proton sayisi farkli olan atomlara izoton,

- Notron ve proton sayilar1 toplami ayni olan atomlara izobar denir.

Bu tanimlara gore,

Element| Atom numarasi | Kiitle numarasi | Notron sayisi
X 35 18

Y 17 37

Z 18 20

Tablodaki X, Y ve Z elementleri ile ilgili asagidaki yargilardan hangisi dogrudur?

A) X ve Y birbirinin izotonudur.

B) X ve Z birbirinin izobaridir.

C) Y ve Z birbirinin izotonudur.

D) X ve Z birbirinin izotopudur.

E) Y ve Z birbirinin izobaridir.

12) Canlilar arasindaki beslenme iliskileri diisiiniildiigiinde, giines enerjisinin,

asagidaki canlilardan hangisinin kullandig1 besindeki enerjiye doniisiimii en uzun

stirer?

A) Ekmek kiif mantarlarinin

B) Liken birligindeki alglerin

C) Bitki viriislerinin

D) Kan parazitlerinin

E) Otoburlarin
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13) Canlilar, akrabaliklarina gore siniflandirilirken, aralarinda sistematik 6zellikler
bakimindan en ¢ok benzerlik olandan baslayarak daha az benzerlik olana dogru

siralama yapilir.

Tiirii Ozellikler

1. 2. 3. 4. 5. 6. 7. 8. 9. 10.
K tirt | + + + + + + +
G tiirti + + + +
F tiirii + |+ + + + +
L tird + + + + + +
M ftiirii| + + + + + + +

Yukaridaki tabloda K, G, F, L, M tiirlerinin, temel 10 sistematik 6zellikten
hangilerini tagidiklar ‘+’ isareti ile gosterilmistir. Buna gore, K ye en yakin tiirler
asagidakilerin hangisinde birlikte verilmistir?

A LM B)G,L O F,M D)F, L E)G, F
14) Ayni kosullar altindaki farkli maddelerin, birbirinden ayirt edilmesinde
yararlanilan 6zelliklerine ‘ayirt edici’ 6zellik denir. Buna gore,

I. Coziiniirliik  II. Erime noktas1 II1. Ozkiitle
ozelliklerinden hangileri maddelerin kati, sivi ve gaz hallerinin hepsinde ayirt edici
ozelliktir?

A) Yalmiz I B) Yalniz 11 C) Yalmz III

D) Ivell E) Ivelll
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15) Bir balik tiirii, yagaminin,
- 1. evresinde bakteriler, su pireleri ve kiiciik bitkilerle
- II. evresinde eklembacaklilar, salyangozlar ve kiiciik baliklarla
beslenmektedir.

Bu balik tiirtiniin I. ve II. evrelerindeki beslenme bigimlerinin adlar1 asagidakilerin

hangisinde dogru olarak verilmistir?

I I
A) Otobur Karigik
B) Karisik Otobur
C) Otobur Otobur
D) Etobur Etobur
E) Karigik Etobur

16) Suda yasayan bir canli kolonisinin baz1 6zellikleri sunlardir:

I. Birer ¢ift kamg1 tagtyan 16 hiicreden olusmustur.

II. Hiicrelerin islevleri birbirlerinin aynidir.

II1. Hiicreler, jelatinimsi bir kilifla bir arada tutulmustur.

IV. Hiicreler, koloniden ayrildiklarinda da bir birey gibi canliliklarini

stirdiirebilmektedir.

Yukardaki 6zelliklerden hangileri, bu koloninin ¢ok hiicreli canli olmadiginin
kanitlaridir?

A)lvell B)IvelV C) I ve III

D)l ve IV E) Il ve IV
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17) Dogrusal bir pistte ayn1 yerden, ayni anda, ayn1 yonde kosmaya baslayan X, Y, Z
kosucularmin hizlarinin biiytikligii sabit ve sirastyla vy, vy, v, dir. Bir siire sonra X
ile Y arasindaki uzaklik, Y ile Z arasindakinden daha biiyiik oluyor. Buna gore, vy,

vy, v, arasindaki iliski asagidakilerden hangisi gibi olamaz?

A) v,<vy<vy B) v,<vi<vy C) vy<v,<vy
D) vy<vy<v, E) vi<v,<vy
18)
.......................................... . E:

...............

sasdusnsanpifansen

I LI ]

.............................

Noktasal M parcacigi, yatay ve siirtiinmesiz bir diizlem {lizerinde durmaktadir. Bu
pargaciga ayni diizlemde Fy, F», F3, F4 kuvvetleri sekildeki gibi etki ederse, pargacik
hangi yonde hareket eder?

A) F; yoniinde B) F, yoniinde C) F; yoniinde

D) F, yoniinde E) Fs yoniinde
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19)

Yatay ve siirtiinmesiz bir diizlem tizerinde hareketsiz tutulan M noktasal cismine,
ayn1 diizlemde Fy, F», F3, F4 kuvvetleri sekildeki gibi etki ediyor. Cismin serbest
birakildiginda da hareketsiz olmasi igin,

I.  F, kuvvetini yok etme,

I. F4kuvvetini yok etme,

II. F4 kuvvetinin biiytikliigiinii iki katina ¢ikarma
islemlerinden hangilerini yapmak gerekir?

A) Yalmiz I B) Yalniz IT C) Yalniz 111 D) Ivelll E)lIvell
20) Is1 ve sicaklik kavramlari, agagidakilerin hangisinde yanlis kullanilmigtir?

A) Ari1 suyun normal kaynama sicakligi 100°C tir.

B) Saglikli bir kisinin viicut 1sis1 36.5°C tir.

C) Buzdolabinin sogutucu bolmesinde sicaklik yaklasik 5°C tir.

D) Odun kdmiiriiniin yanma 1s1s1 8000 kal/g dir.

E) 1 kalori, 1 gram ar1 suyun sicakhigmi 1°C yiikseltir.

106



21) Uzerinde r yarigaph dairesel delik bulunan tiirdes bir metal levha ile yaricap1 r
olan tiirdes bir metal paranin ilk sicakliklari t; dir. Bu durumda para delikten ancak

gecebilmektedir. Paranin yiizeyce genlesme katsayisi levhaninkinden biiytik

olduguna gore:

I. Yalniz paranin  II. Yalniz levhanin  III. Para ile levhanin birlikte
t, sicakligina kadar sogutulmalari islemlerinin hangilerinde para, levhadaki delikten
gecebilir?

A) Yalniz I B) Yalniz I C) Yalmz 111

D)Ivell E) I ve III

22) Farklr sicakliktaki X ve Y kat1 cisimleri birbirine degecek bigimde yerlestiriliyor.
Cisimler arasinda 1s1 dengesinin kurulmasi siirecinde, X cisminin;

I.  Istenerjisi degisimi

II.  Sicaklik degisimi

III. Hacim degisimi
niceliklerinden hangileri Y ninkilere kesinlikle esit olur? (Dis ortamla 1s1 aligverisi
yoktur.)

A) Yalniz I B) Yalniz I C) Yalmz III

D)Ivell E) L, II ve III
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23) Virtslerin,

I.  Yonetici molekiillerinin bir tane olmasi

II.  Yeterli enzim sistemlerinin bulunmamasi

III. Organellerinin bulunmamasi
Ozelliklerinden hangileri, onlarin, canlilik olaylarin1 gergeklestirebilmek i¢in, canl
bir hiicre i¢inde bulunmalarini zorunlu kilar?

A) Yalniz I B) Yalniz I C) Yalmz III

D) Ivell E) II ve 111

24) Bitkilerin epidermis ortiisiinde bulunan stomalarin (gézenek) agik ve kapali sekli

asagida verilmistir.

Kilit hGcrelen

Ince geper

Kaln geper.
Kloroplas
Nukleus

Sitoplazma

Gozenedin apk Gozenegin kapall
durimu durumu

Kilit hiicrelerinde su alma ya da verme ile ilgili asagidaki olaylardan hangisi,
stomanin kapanmasini baglatir?

A) Kilit hiicrelerinde turgor basincinin artmasi

B) Kilit hiicrelerinde glikoz miktarinin artmasi

C) Sisen kilit hiicrelerinde ince ¢eperler yoniinde kavisin artmasi

D) Kilit hiicrelerinde nisasta miktarinin artmasi

E) Kilit hiicrelerinde su miktarinin artmasi
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APPENDIX B

SINIF OGRETMENI ADAYLARININ FEN BILGISI OGRETIMINE YONELIK

OZ YETERLIK INANCLARI

Asagida fen bilgisi O0gretimine yonelik diisiinceler goreceksiniz. Belirtilen

ifadelere ne derecede katildiginizi ya da katilmadiginizi ilgili segenegi isaretleyerek

belirtiniz.
1= Kesinlikle 2= Katilmiyorum 3= Kararsizim 4= Katiliyorum 5= Kesinlikle
Katilmiyorum Katiliyorum

S
i) g 5 g g i §
o2 2 S g ~ 35
€ E £ Z ) g2
GiRs G s G GiRs
MM N M N MM

1. Eger bir 6grenci fen dersinde her

zamankinden daha iyi ise, bunun nedeni 1Q 24 30 44 50

¢ogunlukla 6gretmenin daha fazla ¢aba

harcamasidr.

2. Fen konularini1 6gretmek igin siirekli

daha iyi yontemler bulacagimi

diisiiniiyorum. 1a 24 34 44 54

* 3. Ne kadar ¢ok ¢aba harcasamda fen

dersini diger dersleri 6grettigim kadar iyi

Ogretemeyecegim. 14 24 34 44 50
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4. Fen bilgisi kavramlarim etkili bir sekilde
Ogretebilmek icin gerekli basamaklari
biliyorum.

5. Ogrencilerin fen bilgisi dersi notlarinmn
iyiye gitmesi genellikle 6gretmenin daha
etkili bir 6gretim yontemi kullanmasinin
sonucudur.

* 6. Ogrencilerin fen bilgisi dersinde
yaptiklart deneyleri takip etmede yeterince
etkili olamayacagimi diisliniiyorum.

* 7. Fen bilgisi dersini genellikle etkili bir
sekilde §gretemeyecegim.

8. Ogrencilerin fen bilgisi dersinde
basarisiz olmasinin nedeni biiyiik bir
olasilikla etkili olmayan fen 6gretimidir.

9. lyi bir 6gretimle, 6grencilerin fen bilgisi
dersindeki bilgi yetersizliklerinin
iistesinden gelinebilir.

*10. Ogrencilerin fen bilgisi dersindeki
basarisinin diisiik olmasindan §gretmen
sorumlu tutulamaz.

11. Fen bilgisi dersinde basarisiz olan bir
6grencinin basarisinin artmasi genellikle
Ogretmenin daha fazla ilgi gdstermesinin
sonucudur.

12. Etkili bir sekilde dgretecek kadar fen
kavramlarindan iyi anliyorum

1Q

1Q

14Q

1Q

1Q

14

1Q

1Q

14Q
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20
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40

44

44

44

44
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44

44
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54
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50

50

54

54

50



* 13. Fen bilgisi dersini 6gretirken
Ogretmenin daha fazla ¢aba harcamasi, bazi
6grencilerin basarisini ¢cok az oranda
degistirir.

14. Ogrencilerin fen bilgisi dersindeki
basarisindan genellikle 6gretmen
sorumludur.

15. Ogrencinin fen bilgisi dersindeki
basarisi, 6gretmenin etkili fen 6gretimi ile
dogrudan ilgilidir.

* 16. Fen bilgisi deneyleriyle ilgili sorular
aciklamada zorlanirim.

17. Ogrencilerin fen bilgisi dersi ile ilgili
sorularimi genellikle cevaplarim.

* 18. Fen dersini 6gretmek icin gerekli
becerilere sahip olacagimdan
endiseliyim.

*19. Eger secim hakki verilseydi, okul
miidiiriinii veya miifettigleri beni
degerlendirmesi i¢in dersime ¢agirmazdim.

*20. Fen kavramlarimi1 anlamada zorlanan
ogrencilerime nasil yardimei olacagimi
bilemem.

21. Fen bilgisi dersini 6gretirken
ogrencilerden gelecek sorulart her zaman
hos karsilarim.

1Q

14Q

1Q

1Q

14

1Q

14Q
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*22. Ogrencilere fen bilgisi dersini
sevdirmek i¢in ne yapmam gerektigini
bilmiyorum. 1Q 20 30

23. Bir veli ¢cocugunun fen dersine daha

fazla ilgi duydugunu belirtiyorsa, bunun

nedeni biiyiik olasilikla 6gretmenin dersteki 1Q 204 34
performansidir.

44

40

54

54

* Scoring Reversed for These Items
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APPENDIX C

FEN OGRETIMI TUTUM OLCEGI

Asagida fen bilgisi O0gretimine yonelik diisiinceler goreceksiniz. Belirtilen

ifadelere ne derecede katildiginizi yada katilmadiginizi ilgili secenegi isaretleyerek

belirtiniz.
1= Kesinlikle 2= Katilmiyorum 3= Kararsizim 4= Katiliyorum 5= Kesinlikle
Katilmiyorum Katiliyorum

g g
o B E £ § o B
< o2 2 N 5] X o
s E E Z 2 E Z
5 § £ 5 G 5 5
N M N Nz N, MM
. 1.Fen Vd.ersml ogretirken kendimi rahatsiz 10 >0 30 40 50
hissedecegim.
2:Fen devr§1n1 ogretirken kendimi rahatsiz 10 0 30 40 50
hissedecegim.
" 3.Fen dersnzl. yeteri kadar Q >0 30 40 50
ogretemeyecegimden korkuyorum.
4.F§n ogr.etlrken laboratuvar (;ahsn}alarl ve 10 >0 30 40 50
basit aktiviteler yapmaktan zevk alacagim.
" ..
5.Fen dersini anlamada zor anlar yasiyorum. 10 >0 30 40 50
6.1lk6gretim fen programmda yer alan
konularda kendimi rahat hissediyorum. 14 24 34 40 54
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7.Deneye dayali fen programinda galismak
ilgimi ¢ekiyor.

* 8.Fen 6gretmek beni endiselendiriyor.

* 9.Ogretmen oldugumda, simifta fen dgretmek
i¢in sabirsizlanmiyorum.

* 10.0grencilerimin cevaplayamayacagim
sorular sormalarindan korkuyorum.

11.Fen ile ilgili deney diizeneklerini kurmaktan
zevk alirmm.

* 12.Fen deneylerinin beklenen sonucu
vermemesinden endise duyarim.

13.0grencilerimin fen bilgisine kars1 ilgilerini
artirabilecegimi umuyorum.

14 Feni diger alanlara entegre etmeyi
planltyorum.

15.Eger segme hakki verilseydi fen, 6gretmeyi
tercih edecegim derslerden biri olur.

16.Fen en az okuma-yazma ve matematik
kadar 6nemlidir.

* 17.Fen dersini 6gretmek ¢ok ¢aba gerektirir.

* 18.Fen dersini 6gretmek ¢ok zaman alir.

19.0grencilerin ~ fen dersi  diizeneklerini
kurmalarina yardime1 olmaktan zevk alacagim.

20.Fen ile ilgili deney diizenegini kurmak igin
zaman harcamaktan zevk alirim.

1Q

1a

1a

1Q

1a

1a

1a

1a

1Q

1a

1a

1a

1a

1a

20

24

24

20

24

24

24

24

20

24

24

24

24

24

30

30

30

30

30

34

30

34

30

30

34

30

30

34

44

44

44

44

44

44

44

4Q

44

44

4Q

44

44

44

50

50

sQ

50

50

50

50

s5Q

50

50

s5Q

50

50

50

* Scoring Reversed for These Items.
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