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Abstract. This study was designed as a qualitative-quantitative triangulation
research, one of the mixed method designs in which the data are collected
concurrently, with the purpose of examining the pre-service teachers’ components
of self-efficacy beliefs in science teaching. The study was carried out with the
participation of 189 pre-service science teachers. Data of the study was collected
using a “Personal Information Form”, the “Self-Efficacy Scale for Science Teaching”,
and an “Unstructured Questionnaire” consisting of four open-ended questions. Since
the quantitative data obtained from the research fulfilled the assumptions of
parametric test, the descriptive statistics were analyzed using independent samples
t-Test and one-way analysis of variance (ANOVA). The qualitative data was analyzed
using content analysis. Based on the analysis results obtained from the quantitative
data, it was found that whereas the pre-service teachers’ mean scores for the Self
Efficacy Scale for Science Teaching did not differ significantly in terms of gender,
they differed significantly in terms of level of grade, whether selected the
department willfully and career plan. The results obtained from the qualitative data
was evaluated under four themes: Verbal persuasion, direct experiences, indirect
experiences and emotional state.
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1. INTRODUCTION

Every step an individual takes and every work an individual starts aim at success. It
cannot be ignored that self-efficacy belief, an individual’'s belief in whether she/he will
be able to succeed or not, affects the task undertaken or the results of the action being
carried out. The first researches on self-efficacy started in the United States in the late
1970s with Albert Bandura's therapy studies that were carried out with the
participation of individuals with a phobia of being bitten by various animals such as
snakes and dogs (Sakiz, 2013).

According to Bandura (1997), self-efficacy is "one's belief in own personal competencies
and potential.” In another definition, self-efficacy is defined as an individual’s self-
confidence in accomplishing or fulfilling the task or tasks undertaken (Kinzie, Delcourt,
& Powers, 1994). Teachers’ beliefs towards teaching and learning processes affect their
way of using the pedagogical knowledge (Roehrig & Luft, 2004). Similarly, teachers’ self-
efficacy has a positive effect on their beliefs about teaching behaviors (Cho and Shim,
2013). Teachers’ self-efficacy also affects their choice of teaching methods and
techniques to be used in the classroom and their students’ success level (Ross, 1994)
Recepoglu and Recepoglu (2020) emphasized that improving the quality of teaching
profession and enhancing the quality of education could be possible through increasing
the motivation and self-efficacy of teachers, especially the prospective ones who are at
the beginning of the road.

Bandura (1995) asserted that the factors (components) affecting self-efficacy are verbal
persuasion, direct experiences, indirect experiences, and emotional state. The factor
“verbal persuasion” refers to the effect of the encouragement and advices the individual
receives about whether she/he will succeed or not on her/his self-efficacy perception.
As for the individual’s direct experiences, it is stated that positive experiences support
the individual in forming self-efficacy belief in oneself for similar situations in the future.
The factor “indirect experiences” refers to an individual's ability to develop belief in
oneself in a situation where she/he observes the skills of other people, similar to oneself,
to cope with difficult situations. The component “emotional state” emphasizes that an
individual’s level of happiness, stress, or anxiety while carrying out an action affects
her/his self-efficacy perception (Aksu, 2019; Arseven, 2016; Yaz & Cetin, 2020).

Self-Efficacy Belief in Science Teaching

Self-efficacy beliefs of today's teachers and pre-service teachers, who make the greatest
contribution to raising well-equipped new generations, are critical and important
(Henson, Bennet, Sienty & Chambers, 2000). Based on this perspective, it can be asserted
that pre-service science teachers’ self-efficacy beliefs in science teaching have an effect
on science teaching processes. So, examining the factors affecting the self-efficacy in
science teaching is an important key to understand how to motivate teachers to
overcome obstacles encountered in science teaching processes (Ramey-Gassert, Shroyer
& Staver, 1996). Self-efficacy belief in science teaching is defined as a teacher's belief or
confidence in her/his ability to teach science effectively (Ramey-Gassert & Shroyer,
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1992). Levitt (2002) emphasizes the importance of teachers' self-efficacy beliefs to
succeed in reforms for science education. Based on the related literature, it can be stated
that the level of self-efficacy in science varies depending on various variables. In this
regard, the effect of experiences on self-efficacy beliefs in science teaching is emphasized
in the literature. Teachers with high self-efficacy report that they have had successful
experiences in science in the past. On the other hand, it was reported that teachers with
low self-efficacy associated their lack of confidence and interest in science with their
previous negative experiences in science (Avery & Meyer, 2012).

Purpose of the Study

The purpose of this study was to examine the pre-service science teachers' components
of self-efficacy belief in science teaching. To this end, answers to the following research
questions were sought:

1. Is there a significant difference between the pre-service teachers’ scores for self-
efficacy in science teaching in terms of the variables such as gender, department
preference, career plan, grade, academic achievement, and experiment anxiety?

2. What are the components of the pre-service teachers’ self-efficacy beliefs in science
teaching?

3. How do the pre-service teachers behave in situations that require self-efficacy in
teaching?

2. METHOD

This section includes explanations about the research design, study group, data
collection tools, data collection and its analysis.

Research Design

Creswell (2003) classified the design types as "sequential exploratory, sequential
explanatory, sequential transformative, concurrent triangulation, concurrent nested,
and concurrent transformative.” Since the quantitative and quantitative data was
collected concurrently, this study was designed in line with "concurrent triangulation."
The reason why this design was preferred was to determine the accuracy, similarity, and
relationship of the results using different methods. In the literature these designs were
also generally classified as “triangulation, exploratory, nested, and explanatory”
(Creswell & Plano Clark, 2007; Creswell, 2008).

Study Group

The sample of the study was selected using criterion sampling, which is one of the sub-
types of purposeful sampling which is a type of non-random sampling. Patton (2014)
defined the criterion sampling as a sampling involving the cases that meet some
predetermined criteria of importance. In this study, the sampling criteria were as
follows: being a student at the department of science education and having successfully
completed the laboratory course at her/his grade level. The data collection process was
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carried out on a voluntary basis with the participation of 189 pre-service science
teachers who met these criteria.

Participants were coded as TF1-TM2. T refers to the participant pre-service teacher, F to
female, and M to male. The code numbers are unique to each participant. 112 female
and 77 male pre-service teachers participated in the study. 56 of the participants were
freshmen, 32 were sophomores, 47 were juniors, and 54 were seniors.

Data Collection Tools

The following data collection tools were used in the study: a "personal information
form" developed by the researchers, the "Self-Efficacy Scale for Science Teaching"
developed by Kaya, Polat, and Karamiiftiioglu (2014), and an "unstructured
questionnaire" consisting of four open-ended questions. In order to question some
situations that were thought to affect the self-efficacy in teaching, the personal
information form contained the following information: gender, grade, whether selected
the department willfully, satisfaction with academic achievement in science, teaching
preferences, experiment anxiety, and career plans. The "Self-Efficacy Scale for Science
Teaching" (Kaya et al,, 2014) is a 5-point Likert-type scale with 3 dimensions and 14
items. The Cronbach Alpha (o), the internal reliability coefficient of the scale, was given
in Table 1 together with the coefficient calculated in this study.

Table 1
Internal Reliability Coefficients of the Self-Efficacy Scale for Science Teaching
Cronbach Cronbach Alpha(a)
Sub-dimensions Alpha(a) of the calculated in this
scale study
1. Sub-dimension: Self-Efficacy in subject ,80 ,82
matter knowledge
2. Sub-dimension: Self-efficacy in realizing ,57 ,79
in-class activities (performance)
3. Sub-dimension: Self-efficacy in laboratory ,87 ,83
knowledge
Internal reliability coefficient for overall scale ,83 ,86

The reason why we used an unstructured questionnaire consisting of open-ended
questions was to verify the data obtained from the scale and have a deeper insight
through the answers given to open-ended questions. Unstructured questionnaires have
some advantages over the structured ones. Bas (2010; p. 49) asserts that some
information impossible to be obtained by closed-ended questions can be obtained using
open-ended questions, and answers are not limited to the thoughts of the researcher.
The content and face validity of the questionnaire questions were reviewed by two
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experts, and the language validity was reviewed by a linguist. They were asked to score
each question in the draft questionnaire consisting of six questions, and the Kappa
coefficient of agreement between the reviewers was calculated and found to be .92.
According to Landis and Koch (1977), the Kappa Coefficients equal to or above ,81 refer
to a "very good fit" between the reviewers and are the proof of the reliability of the
measurement tool. The following four questions were included in the final version of the
questionnaire:

1. If your self-efficacy in science teaching is a success, what do you owe your success to?

2. How would you react when a student asks you an unexpected science-related
question in the future? (How would you respond/react to your students who ask
science-related questions when you are unprepared?)

3. What is your first choice when teaching a science-related subject? Please explain.
(Would you prefer theory or experiment to make the students grasp the subject?)

4. What do you feel while experimenting? Does experimenting make you anxious? If so,
what is the level of the anxiety? Why?

Data Collection

The ethics committee approval for this study was obtained from the Ethics Committee of
the Rectorate of Kirsehir Ahi Evran University, dated 27/08/2020 and numbered
2020/03. Qualitative and quantitative data was collected concurrently at one time. It
took 10-15 minutes for the pre-service teachers to complete the measurement tool
under the supervision of the researcher.

Data Analysis

Since the research data was collected by concurrent triangulation, they were analyzed
separately by quantitative and qualitative analysis methods. Assumptions of parametric
test are reported to be as follows: "distribution of the measurements in the population is
normal"”, "variances for the populations of samples are equal”, "size of samples is at least
30 for each subgroup to be compared”, and “subjects are independent from each other"
(Buytikoztiirk, Cokluk, and Kokli, 2017; p. 141). In this research, the number of
participants in each subgroup was more than 30 [D(freshmen)=56; N(sophomores)=32;
Njuniors)=47; Nseniors)=54] and they are independent from each other. As for the other test
assumptions, normality and homogeneity test results are shown in the Tables 2 and 3
below.
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Table 2

Normality Test results for the research data

Kolmogorov-Smirnov? Shapiro-Wilk
Grade KS df p S-W df p
Self-Efficacy Freshmen ,106 56 ,178 ,969 56 ,164
Score Sophomores ,145 32 ,086 ,962 32 ,309
Juniors ,070 47 ,2007 ,979 47 ,568
Seniors ,067 54 ,2007 ,983 54 ,633

The subgroups had n <50, so Kolmogorov Smirnov (KS) test results were taken into
account. Since the significance level was greater than 0,5 (p>,05) [(KSs6)=,106; p>,05),
(KSi2=,145; p>,05), (KSu7»=,070; p>,05), (KSs4=,067; p>,05)], the data was found to
be normally distributed (Buyiikoztirk et al, 2017). Homogeneity test results of the
variances are shown below in Table 3.

Table 3

Homogeneity Test Results for the Variances of the Research Data

Self-Efficacy Total Score

Levene Statistic  dfl df2 Sig.
1,892 3 185 ,132

The Levene statistics results in the Table 3 show that the variances for the populations
of the samples are equal (LS(3,185=1.892; p>,05). As a result, since the quantitative data
obtained from the research fulfilled the assumptions of parametric test, the descriptive
statistics were analyzed using independent samples t-Test and one-way analysis of
variance (ANOVA), and the qualitative data was analyzed using content analysis. Content
analysis is a method where similar data are grouped under certain concepts and themes
and interpreted in a way that the reader can understand (Yildirim & Simsek, 2011; p.
227). In the content analysis phase, the pre-service teachers’ responses to the open-
ended questions were examined, and after the codes were divided into categories,
common themes were identified. The self-efficacy components identified by Bandura
("Verbal persuasion”, "Direct experiences”, "Indirect experiences”, and "Emotional
state") in 1995 were accepted as themes in the content analysis, and the codes were
grouped under these themes. The research data was analyzed and interpreted as
qualitative and quantitative data separately, and finally, the overlapping situations were
revealed by correlating the results in line with the requirement of concurrent
triangulation design.
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3. FINDINGS

In this section, the results obtained from the study were presented in tables individually
by sub-problems.

The first sub-problem

[s there a significant difference between the pre-service teachers’ mean scores for SEBST
in terms of the variables such as gender, department preference, career plan, grade,
academic achievement, and experiment anxiety? The independent samples t-test results
were given in the Table 4 by the pre-service teachers’ gender, department preference,
and career plan.

Table 4

Independent samples t-Test results of the SEBST scores by gender, department, and career
preference

Gender N X S t sd p d
Female 112 77,57 10,73 1,276 187 ,181 -
Male 77 79,44 8,12
Did you select the N X S t sd p d
department willfully?
Yes, I willfully 134 79,49 9,23 2,607 187 ,010* 0,493
selected
No, I had to 55 75,47 10,55
Are you thinking of teaching N X S t sd p d
in the future?
Yes 174 78,68 984 1,711 187 ,039* 0,474
No 15 74,20 8,13

*p<,05

When the Table 4 is examined, it is seen that the male pre-service teachers’ mean score
for SEBST (X =79,44) was higher than that of the females (X =77,57), however, this
difference was not statistically significant (t(1s7)=1,276;p >,05). The pre-service teachers
who willfully chose the department (X=79,49) had a significantly higher mean score for
SEBST than those who had to choose the department (X=75,47) (tusn=2,607; p<,05). In
other words, choosing the profession willfully and consciously made a positive
contribution to the self-efficacy beliefs. The effect size also confirmed this result, and
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Cohen's standardized (d) effect size value was calculated as 0.493. So, the variable
“whether willfully selected the department” had a considerable effect on the self-efficacy
(Biiytikoztiirk, 2018; 44). The pre-service teachers who were planning to teach in the
future (Xx=78,68) had a significantly higher mean self-efficacy score than those who were
not (Xx=74,20) (tusn=1,711; p>,05). When the effect size is examined (Cohen d = 0,474), it
can be said that the variable “whether planning to teach after graduation” had a
considerable effect on SEBST.

Table 5 shows the descriptive analysis results of the distribution of the pre-service
teachers’ SEBST scores by their grade level, level of satisfaction with academic
achievement, and level of anxiety while experimenting.

Table 5

Descriptive analysis results of the SEBST scores by levels of grade, academic achievement,
and experiment anxiety

SEBST scores
Variable Level N X S
Grade Freshmen 56 75,64 11,33
Sophomores 32 74,88 10,05
Juniors 47 81,09 7,26
Seniors 54 80,74 8,57
Academic Not satisfied (1) 22 73,41 12,09
achievement oy o4 (2) 56 77,39 10,12
Good (3) 89 78,78 8,89
Very good, [ am proud of myself 22 83,77 7,10
(4)
Experiment No (N) 21 78,87 7,19
anxiety Low (L) 34 77,94 11,93
Medium (M) 31 77,57 9,07
High (H) 103 77,42 9,75

When the Table 5 is examined, it is seen that the pre-service teachers’ SEBST scores are
ranked as follows: juniors>seniors>freshmen>sophomores. It is thought-provoking that
the freshmen (X=75,64) had a higher SEBST mean score than the sophomores (x=74,88),
and the seniors (X=80,74) had a lower SEBST mean score than the juniors (x=81,09).
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When the pre-service teachers’ SEBST scores were examined by the degree of
satisfaction with academic achievement, it was seen that as their level of satisfaction
with their academic achievement increased, their SEBST scores also increased.

When the SEBST scores were examined by the levels of experiment anxiety, it was
observed that there was an inverse relationship between anxiety and self-efficacy belief
in teaching (N = 78,87; L = 77,94; M = 77,57; H = 77,42). In other words, the lower the
pre-service teachers’ anxiety while experimenting, the higher their self-efficacy belief in
teaching science.

Table 6 shows the results of the one-way analysis of variance (ANOVA) test carried out
to find whether there was a significant difference between the scores, and the results of
the Scheffe analysis carried out, in case of a difference, to identify between which groups
the difference was.

Table 6
ANOVA test results for self-efficacy scores

Source of the

Variable variance KT sd KO F p Scheffe n2
Grade Between 1456,925 3 485,642 5442  ,001* 3-1; 0,591
groups 3.2;
Within group 16508,387 185 89,235 4-2;
Total 17965,312 188
Academic Between 1251,268 3 417,089 4,617 ,004* 4-1 ,483

achievement  groups

Within group  16714,045 185 90,346

Total 17965,312 188
Experiment Between 173,379 3 124,460 1,253 ,059 - -
anxiety groups

Within group  17891.933 185 96.713

Total 17965.312 188

*p<.05

The analysis results in the Table 6 show that there was a significant difference between
the pre-service teachers’ SEBST scores in terms of their grade [F (3185 =5.442; p<.05].
Since the variances were homogeneous, Scheffe test was applied in the further analysis
conducted to identify between which grades the difference existed. According to the
results of the analysis, it was found that the juniors’ SEBST scores (X = 81.09) were
significantly higher than those of the freshmen (%=75.64) and the sophomores
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(¥=74.88); and the seniors’ SEBST scores (k=80.74) were significantly higher than those
of the sophomores (X=74.88).

Eta-squared value (n?=0.591) calculated in order to determine the effect of the
independent variable “grade” on the dependent variable showed that the grade level had
a high effect on the dependent variable (Biiyiikoztiirk, 2018; 44). In other words, the
analysis results showed that the grade level explained 59.1% of the total variance of
SEBST.

Moreover, it was found that there was a significant difference between the pre-service
teachers’ SEBST scores in terms of their satisfaction with their academic achievement
[F3,185=4.617;p<.05]. As a result of the Scheffe test carried out to identify between
which groups this difference existed, it was found that the pre-service teachers who
were proud of their academic achievement (X = 83.77) had a significantly higher SEBST
score than those who were not satisfied with their academic success at all (x = 73.41). In
addition, the eta-squared value (1n2?=0.483) showed that the level of satisfaction with
academic achievement had a high effect on the SEBST scores (Biiyiikoztiirk, 2018; 44). In
other words, the analysis results showed that the level of satisfaction with academic
achievement explained 48.3% of the total variance of SEBST.

According to another result in the Table 6, although there were mathematical
differences between the pre-service teachers’ SEBST scores in terms of the level of
anxiety they experienced while experimenting, this difference was not statistically
significant [F (3185 =1.253; p>.05]. In other words, although the pre-service teachers’
SEBST scores decreased as their experiment anxiety increased (N=78.87> L=77.94>
M=77.57>Y=77.42), there was no statistically significant difference between the scores.

The second sub-problem

What are the components of the pre-service teachers’ self-efficacy beliefs in science
teaching? (To what do you owe your self-efficacy in science teaching?)

It was examined on what the pre-service teachers' self-efficacy depended, and the
themes and codes for their opinions on this subject were given in Table 7.

Table 7

Pre-service teachers’ opinion on the components of SEBST

Themes and Codes n
Verbal persuasion

My opinion being valued 112
Expressing myself in a democratic environment 88
My communication with my family 84
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My teachers’ behaviors towards me 72
What my friends say 53
Approvals in social media 53
Likes/compliments [ receive 30

Direct experiences

Self-confidence 129
Background (knowledge on subject matter) 90
My previous achievements 64

Not losing heart in the face of challenges/struggling until

succeeding 31
My personality structure 64
Whether the task is hard or not 25
Working systematically and determinedly 20
Willingness to learn 17
Updating myself 17
My skill to cope with my fears 13

Indirect experiences

Observing the experiences of others 95
Researching 90
Having a reading habit 87
Listening to others' success stories 64
Environment in which [ was raised 40
People whose example I follow 24

Emotional state

Being happy with the work I do 53
The mood [ am in at that moment 15
My morale 13
My motivation 12
Controlling my excitement 5
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It was found that the pre-service teachers were affected by the following components of
SEBST in order of high to low: verbal persuasion (n=492), direct experiences (n=470),
indirect experiences (n=400), and emotional state (n=98). They stated that the following
components and the related factors affected their SEBST: their opinions being valued
(n=112), communication with the family (n=84) under the component “verbal
persuasion”; their previous achievements (n=64), their struggle against challenges
(n=31) under the component “direct experiences”; observing the experiences of others
(n=95) under the component “indirect experiences”; and being happy with the work
being done (n=53), morale (n=13), motivation (n=12), and excitement (n=5) under the
component “emotional state.”

A graph (Figure 1) was created in order to explain the ratios given in the Table 5 more
clearly.

492; 34%

400; 27%

470; 32%

Verbal
B Sézel persuasion rt Directexperiences Dola' Indirect experiences /g Emotional state

Figure 1. The graph for the ratios of the components of the pre-service teachers’ self-
efficacy beliefs in science teaching

It was found that the pre-service teachers’ beliefs in their ability to teach science
successfully were affected the most by, in order of most to least, what they hear from
those around them, the past experiences, the experiences of other people that they have
the opportunity to observe, and their own emotional state.

Below are some examples of pre-service teachers' statements regarding the codes
associated with the components.

TM62; “If my instructor encourages me, especially in the experiments, I get more confident.
I do a better job.”

TM226; "Honestly, if  am in a good mood at that moment, I can do everything”

TF197; "The success of my teachers, whom I take as an example in the faculty, makes me
love science and I believe more in my ability to do."

Volume: 11 o [ssue : 1 » April 2021 206



Examining the Pre-service Teachers’ Components of Self-Efficacy Beliefs in Science Teaching (SEBST)

The third sub-problem

How do the pre-service teachers behave in situations that require self-efficacy in
teaching?

Table 8 gives the analysis results for the behaviors related to self-efficacy in science
teaching.

Table 8

Behaviors related to self-efficacy in science teaching

Themes and Codes Themes and Codes

How do you feel when you are When teaching science, do
asked a science-related question you prefer theory or

and you are unprepared? n experiment? n

[ prefer experiment to teach

Positive behaviors (High SEBST) science 110
[ feel happy to be asked a question [ feel safer when I teach
and answer 71 theoretically 70

I believe that I can teach using

[ try to understand 16 both theory and experiment 9
[ give a more detailed answer when
convenient 16

What are you anxious about
Negative behaviors (Low SEBST) n while experimenting? n

[ give homework to the student who
asks the question 117 Giving false information 116

Safety measures (causing an

[ turn a deaf ear 20 accident) 80

I fudge the issue 20 Harming students 24

[ feel uneasy 15 My own health 17

[ get angry 15 Total 237
I get bored 15

[ escape 11

When the Table 8 is examined, it is seen that most of the pre-service teachers stated that
they would assign the question to the student as a homework (n = 117), 71 of them
stated that they would be happy to be asked a science question, 20 of them stated that
they would turn a deaf ear, 16 stated that they would try to understand, search, and give
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a more detailed answer when convenient, and 15 of them stated that they would feel
uneasy, angry, and bored, and show an escape behavior. When these results were
evaluated in terms of those who respond the question positively (n=119) or negatively
(n=213), it was found that the majority of the pre-service teachers preferred avoiding a
science question when unprepared.

When the pre-service teachers’ answers to the question regarding their way of teaching
science were examined, it was found that a great majority of the participants (n=110)
stated that they would prefer experiments, a group of them (n=70) stated that they
would prefer theoretical teaching rather than experiments, and a very few of them (n=9)
stated that they would prefer both theoretical and experimental teaching.

The analysis results for the pre-service teachers’ anxieties during experimenting showed
that a great majority of pre-service teachers (n=116) stated that they were anxious
about giving false information, some of them (n=80) stated that they were anxious about
causing an accident, and others stated that they were anxious about harming students'
health (n=24) or their own health (n=17).

In the concurrent triangulation design, data obtained using different methods are
associated with the purpose of revealing whether quantitative and qualitative data
overlap. In order to show the relationships between quantitative and qualitative data,
the pre-service teachers’ level of agreement with the items in the SEBST scale and the
content analysis results obtained from their answers to the open-ended questions were
examined, and some examples of the overlapping responses were given in Table 9. The
qualitative and quantitative data was associated and interpreted in the Table 9.

Table 9

Association of qualitative and quantitative data

Measurement Quantitative data Qualitative data Harmony between
quantitative and
qualitative data

[ have the skills to use a X=421 I prefer experiment to teach The qualitative data
laboratory. science (n=110) support the

Most of the time uantitative data
4) My self-confidence increases d

while teaching science by
experiment (n=129)

When the science and X=4.46 Reading (n=90) The qualitative data
technology textbook gives support the

false information, I can spot quantitative data

it.

Most of the time ~Research (n=87)
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Teachers’ success during  x=4.59 I feel anxious about giving  The qualitative data
lesson increases the false information to the support the
students’ success. Always (5) student (n=116) quantitative data
[ update myself (n=17)
I can adapt new X=3.70 [ am curious about learning The qualitative data
practices/activities applied ) new things in science (n= 83) support the
in different fields to the Most of the time . . quantitative data
: d technolo (4) I like to adapt practices from
science an &y other fields to science (n=27)
course.
[ adapt the theoretical
knowledge to the experiment
(n=32)
I can scientifically explain  x-3 g3 I feel happy to be asked a The qualitative data
the things students are ) question and answer (n=71) support the
curious about in daily life. l(\;[:))St of the time quantitative data

I do a research about the
questions asked by the
student (n=16) and then give
detailed answers (n=16)

When the Table 9 is examined, it is seen that the pre-service teachers’ responses to the
items in the SEBST scale and the data obtained from the content analysis of the answers
to the open-ended questions overlap. These items are as follows: I have the skills to use
a laboratory (X¥=4.21), when the science and technology textbook gives false
information, I can spot it (¥=4.46), teachers’ success during lesson increases the
students’ success (¥=4.59), I can adapt new practices applied in different fields to the
science and technology course (¥=3.70) , and I can scientifically explain the things
students are curious about in daily life (¥=3.83). Here, the highest rate of agreement was
found to be in the item “Teachers’ success during lesson increases the students’ success.”

4. RESULTS, DISCUSSIONS AND SUGGESTIONS

According to the results of the research, it was found that there was no significant
difference between male and female pre-service teachers’ self-efficacy in science
teaching. In the relevant literature, while there are some studies (Palavan & Acar, 2016;
Yaman, Canstlingii Koray & Altuncekic, 2004) reporting that self-efficacy beliefs did not
differ depending on gender, likewise the case in this study; some other studies reported
that the female pre-service teachers had higher self-efficacy perceptions than the males
in terms of academic development and creating a positive classroom environment
(Deniz & Tican, 2017; Yesilyurt, 2013).
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The pre-service teachers who willfully chose the department had a significantly higher
mean score for SEBST than those who had to choose the department. In other words,
choosing the profession willfully and consciously made a positive contribution to the
self-efficacy beliefs in science teaching. This result is supported by the results in the
relevant literature asserting that it is very important to do the teaching profession with
love and willfully in order to be successful in this profession that requires patience,
dedication, and effort; and only with teachers who love their profession, are sufficiently
motivated, have high spirits, and are willing to work, it is possible to increase the quality
of the teaching profession and have productive teachers (Recepoglu & Recepoglu, 2020).

The pre-service teachers who were planning to teach in the future were found to have a
significantly higher mean self-efficacy score than those who were not. Similarly,
Danisman (2015) stated that it is important to reveal and identify the teachers’ and pre-
service teachers’ beliefs in their teaching ability or their readiness to teach.

The pre-service teachers’ SEBST mean scores were as follows, by grade level:
juniors>seniors>freshmen>sophomores. It is remarkable that the freshmen had a higher
SEBST mean score than the sophomores, and the seniors had a lower SEBST mean score
than the juniors. It was found that the juniors’ SEBST scores were significantly higher
than those of the freshmen and the sophomores; and the seniors’ SEBST scores were
significantly higher than those of the sophomores. On the contrary, Kurbanoglu and
Takunyaci (2012) and Zimmerman and Martinez-Pons (1990) found that as the pre-
service teachers’ grade level increased, so did their self-efficacy level. The reason why
the teachers’ self-efficacy did not show a linear progress with the grade level in this
study may be due the fact that the second-grade lessons in the science department are
harder than the first-grade lessons, and the pre-service teachers in the fourth grade have
a realistic approach thanks to their teaching experience in real classroom environments
within the scope of the course “school experience and teaching practice.”

It was found that as the level of satisfaction with their academic achievements increased,
so did their SEBST scores. When the pre-service teachers’ SEBST scores were examined
according to their satisfaction with their academic achievement, it was found that the
pre-service teachers who were proud of their academic achievement had a significantly
higher SEBST mean score than those who were not satisfied with their academic success
at all. There are some studies in the relevant literature showing that general self-efficacy
and teaching self-efficacy are in parallel. Mutlu, Oztiirk and Aktekin (2019) reported
that, in the cognitive dimension, a pre-service teacher’s one of the most important
beliefs is the perception of “Belief in Being Ready to Teach.” It is important to reveal and
identify the teachers’ and pre-service teachers’ beliefs in their teaching ability or their
readiness to teach (Danisman, 2015).

When the SEBST scores were examined by the level of experiment anxiety, it was
observed that there was an inverse relationship between anxiety and self-efficacy belief
in teaching (N=78,87; L=77,94; M=77,57; H=77,42). In other words, the lower the pre-
service teachers’ anxiety while experimenting, the higher their self-efficacy belief in

Volume : 11 o [ssue : 1 » April 2021




Examining the Pre-service Teachers’ Components of Self-Efficacy Beliefs in Science Teaching (SEBST)

teaching science. Although the pre-service teachers’ SEBST scores decreased as their
experiment anxiety increased (N=78,87> L=77,94> M=77,57> Y=77,42), the difference
was not statistically significant.

The pre-service teachers stated that they were affected by the following components of
SEBST, in order of high to low: verbal persuasion, direct experiences, indirect
experiences, and emotional state. In other words, the pre-service teachers stated that
their beliefs in their ability to teach science successfully were affected the most by, in
order of most to least, what they hear from those around them, the past experiences, the
experiences of other people that they have the opportunity to observe, and their own
emotional state.

The pre-service teachers stated that their SEBSTs were affected by the following factors
under the theme “verbal persuasion”: their opinions being valued, communication with
the family, what their instructors and friends say, likes received on social media, and
compliments of the people around. It was reported in the relevant literature that
individuals who are verbally persuaded and have the skills to do the job in full try harder
to solve a problem and tend to continue this effort, rather than having doubts and
personal inadequacies (Yaman, Cansiingli Koray & Altungicek, 2004). In a similar study,
it was reported that teacher feedback was a control tool for students to fulfill the task on
time (Kushner, 1993).

The pre-service teachers stated that their SEBSTs were affected by the following factors
under the theme “direct experiences”: their previous achievements, their struggle
against challenges, self-confidence, whether the task is hard or not, work systematically
and determinedly, willingness to learn, updating oneself, their skills to cope with their
fears. So, it can be asserted that when students have successful experiences in the past,
they feel confident that they can get the same result again in the same or similar
activities in future. On the other hand, having unsuccessful experiences in the past can
damage their self-efficacy beliefs. A similar result was reported by Giineri and Arslan
(2018) as follows: “Whereas the students’ successful experiences enable them to have
positive self-efficacy beliefs, their unsuccessful experiences cause them to have negative
self-efficacy beliefs."

In the theme “indirect experiences”, the following aspects created a source for SEBST:
observing the experiences of others, examining what is happening around, reading,
researching, listening to other teachers’ success stories, environment where raised,
success stories of exemplary characters, and having a teacher in the family.

In the theme “emotional state”, the pre-service teachers stated that the mood at that
moment, being happy with the work being done, morale, motivation, and excitement
affected their SEBSTs. Bikmaz (2002, p.199) states that individuals' "psychological and
emotional states" also play a partial role in judging their own abilities.

Most of the pre-service teachers stated that they would assign the question to the
student as a homework, some of them stated that they would be happy to be asked a
science question, some others stated that they would turn a deaf ear, still some others
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stated that they would try to understand, search, and give a more detailed answer when
convenient, and a minority of them stated that they would feel uneasy, angry, and bored,
and show an escape behavior. Although some of the pre-service teachers stated that they
would welcome questions, the results showed that the majority of them avoided
encountering a science question when unprepared. The cause of this result can be
associated with the research result reported by Ritter, Boone and Rubba (2001) where
they asserted that people with low self-efficacy would behave timidly in difficult tasks
and perceive these tasks as personal threats. They also asserted that when these
individuals are faced with a difficult task, they dwell on their own personal
shortcomings, the obstacles and bad consequences they will experience, rather than
concentrating on how they can achieve. Ultimately, the researchers stated that
individuals in this situation minimize their efforts when they encounter difficulties and
give up very quickly. Unlike these individuals, those who have strong beliefs in their self-
efficacy tend to make a top effort, can struggle even in the face of negative situations, are
aware of their self-efficacy, and improve their own competence levels, and all these
factors make them work more and more effectively even under very bad conditions
(Roberts, Henson, Tharp & Moreno, 2001).

When the pre-service teachers were asked the question regarding their way of teaching
science were examined, a great majority of them stated that they would prefer
experimenting, a group of them stated that they would prefer theoretical teaching rather
than experimenting, and a very few of them stated that they would prefer both
theoretical and experimental teaching.

According to the analysis results regarding the pre-service teachers’ anxiety during
experiments, a great majority of them stated that they were anxious about giving false
information, some of them stated that they were anxious about causing an accident, and
others stated that they were anxious about experiencing a situation where the students'
health (n=24) or their own health (n=17) is harmed. It was reported that there was a
moderately significant positive correlation between the pre-service elementary school
mathematics teachers’ mathematics anxiety and their anxiety about teaching
mathematics, and their mathematics anxiety predicted their mathematics teaching
anxiety. Similarly, in their study on pre-service elementary school teachers, secondary
and primary school mathematics teachers, Peker and Ertekin (2011) reported that there
was a positively significant relationship between their mathematics anxiety and
mathematics teaching anxiety. On the other hand, Unlii, Ertekin, and Dilmac¢ (2017)
found that one of the most important factors affecting the pre-service mathematics
teachers’ mathematics teaching anxiety was their mathematics anxiety. Moreover, there
are some studies reporting that the relationship between mathematics anxiety and
mathematics teaching anxiety is not always the same for all pre-service teachers
(Cenberci, 2019) and that pre-service teachers who have a high mathematics anxiety
may have a low mathematics teaching anxiety (Yaz & Cetin, 2020).

In the present study, the pre-service teachers stated that teachers’ success during lesson
would increase the students’ success; when the science and technology textbook gives
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false information, they could spot it; they had the skills to use a laboratory; they could
scientifically explain the things students are curious about in daily life; and they could
adapt new practices applied in different fields to the science and technology course.
Teachers should develop the above-mentioned competencies and skills during their
education. Only with a qualified education, it is possible for pre-service teachers to have
these competencies at the desired level. However, the quality of the education provided
to pre-service teachers alone is not sufficient for developing their teaching skills (Yaz &
Cetin, 2020). Therefore, consultancy and education programs that can help students
develop positive beliefs should be offered, especially in higher education institutions
(Nasir & Igbal, 2019). The results of the study showed that the most effective component
of the pre-service teachers' self-efficacy beliefs in science teaching was verbal
persuasion, followed by their own experiences, others’ experiences, and their emotional
states. Moreover, the study revealed that the pre-service teachers exhibited various
avoidance behaviors instead of answering when a science question is asked and they
were unprepared, they were anxious about being asked questions, and they hesitated
about using laboratory tools; all these results prove that, in undergraduate education,
pre-service science teachers need more activities where they can practice teaching.

Recommendations
Based on the results of this study, it is recommended that;

e Instructors who provide education to science teachers design activities and
experiments that will increase pre-service teachers’ self-efficacy in science teaching,

e Pre-service teachers carry out studies that will help them overcome possible
psychological barriers associated with laboratory works,

e Researchers carry out more comprehensive long-term studies on self-efficacy in
science teaching with larger samples.
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1. GIRIS

Bireyin attig1 her adim, basladig1 her is esasen basariy1 hedeflemektedir. Bireyin bir isi
basarip basaramayacagina inanma durumu yani 6z-yeterlik inanci, iistlenilen gorev ya
da yiiriitiilen eylemin sonuglar iizerindeki etkisi goz ard1 edilemeyecek diizeydedir. Oz-
yeterlik lizerine yapilan ilk arastirmalar, Amerika Birlesik Devletleri’'nde 1970’1i yillarin
sonlarinda Albert Bandura’'nin ¢esitli yilan ve kdpek gibi hayvanlarin 1sirmalarina dair
fobilere sahip bireylerle yaptigi terapi ¢alismalariyla baslamistir (Sakiz, 2013).

Bandura'ya gore (1997), 6z-yeterlik, “kisinin bireysel yeterliklerine ve potansiyeline
olan inanc1” seklinde aciklanmaktadir seklinde tanimlanmaktadir. Bir diger bir tanimda
ise 0z-yeterlik, bireyin tstlendigi gorev ya da gorevleri tamamlayacagina ya da yerine
getirebilecegine yonelik 6zgliveni olarak acgiklanmaktadir (Kinzie, Delcourt ve Powers,
1994). Nitekim 6gretme ve 6grenme siireclerine yonelik inanglar, 6gretmenlerin edinmis
olduklar1 pedagojik bilgilerini kullanma bigimlerini etkilemektedir (Roehrig ve Luft,
2004). Benzer sekilde, 6gretmen 0Oz-yeterligi, 6gretmenin 6gretme davranislarina
yonelik inanglan tizerinde olumlu bir etkiye sahiptir (Cho ve Shim, 2013). Ogretmenin
sahip oldugu 6z-yeterlik, sinif ortaminda kullanacagi 6gretim yontem ve tekniklerine
iliskin secimini ve 06grencilerinin basar1 diizeylerini etkilemektedir (Ross, 1994).
Recepoglu ve Recepoglu (2020) 68retmenlik mesleginin niteliginin gelistirilmesi ve
egitimin kalitesinin ytkseltilmesi 6gretmenlerin ve 6zellikle de daha yolun basinda olan
O0gretmen adaylarinin meslege yonelik motivasyonlarinin ve 06z-yeterliklerinin
artirilmasi ile miimkiin olabilecegini vurgulamistir.

Bandura (1995) oz-yeterligi etkileyen faktorlerin (bilesenlerin) sozel ikna, bireyin
dogrudan yasantilari, dolayl yasantilar ve duygusal durum oldugunu belirtmistir. S6zel
ikna faktorii ile bireyin bir etkinlige iliskin basarili olup olamayacagina dair aldig tesvik
ve nasihatlerin 6z-yeterlik algisi tizerindeki etkisi aciklanmaktadir. Bireyin dogrudan
yasantilari ¢ercevesinde ise olumlu yasantilarin ileride yasanacak benzer durumlar icin
bireyde 06z-yeterlik inancinin olusmasim destekledigi ifade edilmektedir. Dolayh
yasantilar faktorii, bireyin kendisine benzer insanlarin zor durumlarla basa ¢ikmalarini
gozlemleyerek kendisinde de benzer becerilere sahip olduguna yoénelik inancinin
gelistirebildigi vurgulanmaktadir. Duygusal durum bileseni ise bireyin bir eylemi
gerceklestirirken hissettigi mutluluk, stres ya da kaygi diizeyinin 6z-yeterlik algisini
etkilemekte oldugunun altini cizmektedir (Aksu, 2019; Arseven, 2016; Yazlik ve Cetin,
2020).

Fen Ogretimine Yonelik Oz-Yeterlik inanci

Donanimli yeni nesillerin yetismesinde en biiyiik katki payina sahip 6gretmenler ve
gelecegin Ogretmenleri olan giiniimiiz 6gretmen adaylarinin 6gretime yonelik 0z-
yeterlik inanclarn oldukca kritik ve 6nemli bir konudur (Henson, Bennet, Sienty ve
Chambers, 2000). Bu bakis acisindan hareketle, fen bilgisi 6gretmen adaylarinin fen
Ogretimine iliskin 6z-yeterlik inanclarinin fen 68retim stireclerinde etkili oldugu ifade
edilebilir. Nitekim fen 6gretimi 6z-yeterligini etkileyen faktorlerin incelenmesi, fen
O0gretme ve fen Ogretim slreclerinde karsilasilan engelleri asma konularinda
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6gretmenlerin nasil motive edileceginin anlasilmasi i¢in 6nemli bir anahtar olarak ifade
edilmektedir (Ramey-Gassert, Shroyer ve Staver, 1996). Fen 0gretimine iliskin 6z-
yeterlik inanci, bir 6gretmenin fen bilgisini etkili bir sekilde 6gretme yetenegine olan
inang ya da giiveni seklinde tanimlanmaktadir (Ramey-Gassert ve Shroyer, 1992). Levitt
(2002) ise fen egitimi alaninda gerceklestirilen reformlarin basariya ulasabilmesi
noktasinda ozellikle 6gretmenlerin 6z-yeterlik inanc¢larinin énemini vurgulamaktadir.
Ilgili literatiir incelendiginde, fene yonelik 6z-yeterlik diizeyinin cesitli degiskenlere
baglh olarak farklilik géstermekte oldugu ifade edilebilir. Bu noktada, deneyimlerin fen
Ogretimine yonelik 6z-yeterlik inanci iizerindeki etkisinin vurgulandig1 goériilmektedir.
Nitekim yliksek 0z-yeterlige sahip Ogretmenler, ge¢cmiste basarili fen deneyimleri
yasadiklarini bildirmektedir. Bununla birlikte, o6z-yeterlik diizeyleri diisiik olan
O6gretmenlerin fen bilgisi konusundaki gliven ve ilgi eksikliklerini fen alanindaki 6nceki
olumsuz deneyimleriyle iliskilendirdikleri agiklanmaktadir (Avery ve Meyer, 2012).

Arastirmanin Amaci

Bu arastirmada, fen bilgisi 6gretmen adaylarinin fen 6gretimine yonelik 6z-yeterlik
inang bilesenlerinin incelenmesi ama¢lanmistir. Bu amag gercevesinde asagida sunulan
arastirma sorularina yanit aranmistir:

1. Ogretmen adaylarinin cinsiyet, béliim tercihi, kariyer plani, sinif, akademik basar1 ve
deney kaygisi degiskenlerine gore fen Ogretimine yonelik 6z-yeterlik puanlari
arasinda anlamli bir fark var midir?

2. Ogretmen adaylarinin fen 6gretimi 6z-yeterlik inanglarinin bilesenleri nelerdir?

3. Ogretmen adaylar1 ogretim 6z-yeterligi gerektiren durumlarda nasil davranislar
sergilemektedirler?

2. YONTEM

Bu boéliimde arastirma deseni, ¢alisma grubu, veri toplama araclari, verilerin toplanmasi
ve analizi ile ilgili agiklamalar yer almakdir.

Arastirma Deseni

Creswell (2003), desen tiirlerini “sirali agimlayici, sirali agiklayici, sirali doniisen,
eszamanl ¢esitleme, eszamanli icice ve es zamanlh dontisen” seklinde siniflamis olup, bu
arastirmada nicel ve nicel veriler aynmi anda toplandigi i¢in “eszamanli ydntem
cesitlemesi deseni” arastirma siireci izlenmistir. Bu deseninin tercih edilme sebebi, farkl
yontemler araciligiyla sonuglarin dogrulugunu, benzerligini ve iliskisini saptamaktir.
Alan yazinda bu desenlerin genel olarak adlandirildig: “cesitleme, agimlayici, gomdli ve
aciklayict” seklinde siniflandirildigr da goriilmektedir (Creswell ve Plano Clark, 2007;
Creswell, 2008).

Calisma Grubu

Arastirmanin érneklemi segkisiz olmayan 6rneklem tiirlerinden olan amagsal 6rneklem
alt tiirlerinden biri olan 6lgtt (kriter) 6rnekleme ile belirlenmistir. Patton (2014) 6lciit
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orneklemeyi, belirlenmis bazi énem kriterlerini karsilayan vakalarin secilmesini iceren
orneklem olarak tanimlamistir. Bu ¢alismanin 6rneklem kriterleri, fen bilgisi egitimi
anabilim dalinda 6grenim goriyor olmak ve kendi sinif seviyesindeki laboratuvar
dersini basari ile tamamlamis olmak olgiitleri ile belirlenmistir. Veri toplama siireci,
goniilliliik esas1 cercevesinde bu kriterlere uygun 189 fen bilgisi 6gretmen adayinin
katilimu ile gerceklestirilmistir.

Katihmalar OK1- OE2 seklinde kodlanmustir. Kodlarin olusturulmasi noktasinda,
O=Katilima1 6gretmen adayi, K (Kadin) ve E (Erkek) harfleri cinsiyeti, rakam (1) ise
katilimcinin sira numarasini belirtmektedir. Calismaya 112 kadin, 77 erkek 6gretmen
adayr katilmistir. Katilimcilarin 56’s1 birinci simifta, 32’si ikinci sinifta, 47’si tgiinci
sinifta ve 54’ti dordiincii sinifta 6grenim gormektedir.

Veri toplama araclari

Arastirmada veri toplama araci olarak; arastirmacilar tarafindan gelistirilen “kisisel bilgi
formu”, Kaya, Polat ve Karamiiftiioglu (2014) tarafindan 6gretmen adaylari icin
gelistirilen “Fen Bilimleri Ogretimine Yonelik Oz-yeterlik Olgegi” ile dort adet acik uglu
soru iceren “yapilandirilmamis anket formu” kullanilmistir. Kisisel bilgi formunda
O0gretim Oz-yeterligine etki edecegi diisliniilen bazi durumlari sorgulamak amaciyla
cinsiyet, siif diizeyi, boliimi isteyerek tercih edip etmeme, fen alanindaki akademik
basaridan memnuniyet, 6gretim tercihleri, deney kaygisi ve kariyer planlar1 konularina
iliskin sorulara yer verilmistir. Veri toplama araci olarak kullanilan “Fen Ogretimine
Yonelik Oz-Yeterlik Olcegi” (Kaya ve ark., 2014) 14 maddeden olusan, 3 boyutlu ve 5’li
Likert tipinde bir 6lgme aracidir. S6z konusu o6lcegin i¢ gilivenirlik katsayisi olarak
Cronbach Alpha (o) degeri, bu g¢alismada hesaplanan degerle birlikte Tablo 1'de
gosterilmistir.

Tablo 1
Fen Ogretimine Yéonelik Oz-Yeterlik Olgegi i¢ giivenirlik katsayilar
Olgegin Bu ¢alismada
Cronbach hesaplanan
Alt boyutlar Alpha(«) Cronbach Alpha(a)
degeri degeri
1. Alt boyut: Alan bilgisine giiven ,80 ,82
2. Alt boyut: Sinifici etkinlikleri 57 ,79
gerceklestirme (performansa) konusunda
gtiven
3. Alt boyut: Laboratuvar bilgisine yénelik ,87 ,83
gliven
Toplam madde i¢ giivenirlik katsayisi ,83 ,86

Cilt: 11 « Say1: 1 » Nisan 2021




Ogretmen Adaylarinin Fen Ogretimine Yénelik Oz-Yeterlik Inanci (FOYOI) Bilesenlerinin incelenmesi

Arastirmada acik uc¢lu sorulardan olusan yapilandirilmamis anket formu kullanilmasinin
nedeni, 6lgekten elde edilen verilerin agik uglu sorulara verilen yanitlar ile dogrulanarak
derinlestirilmesidir. Yapilandirilmamis anket formu, yapilandirilmis ankete nazaran bazi
avantajlar tasimaktadir. Bas’a gore (2010; s.49) kapali uglu sorular ile alinamayacak bazi
bilgiler acik u¢lu sorular kullanilarak elde edilebilir, ayrica verilen cevaplar,
arastirmacinin diistinceleri ile sinirlandirilmamais olur. Anket sorularinin kapsam yap1 ve
gorunus gecerligi iki alan uzmani, dil gecerligi ise dilbilim uzmani tarafindan gézden
gecirilerek saglanirken alt1 adet sorudan olusan taslak formdaki her bir soruya puan
vermesi istenmis, degerleyiciler arasindaki uyum, Kappa katsayisi ile hesaplanmis ve ,92
olarak bulunmustur. Landis ve Koch (1977) 0,81 ve iisti Kappa Katsayisinin
degerelendiriciler arasindaki uyumun “gok iyi diizeyde uyum” oldugunu ve O6l¢me
aracinin giivenirliginin kanit1 oldugunu ifade etmislerdir. Nihai formda kalmasina karar
verilen dort soru su sekildedir:

1. Feni 68retme yeterliginiz bir basariysa bu basarinizi neye/nelere bor¢lusunuz?

2. lleride bir 6grenciniz size fen ile ilgili beklemediginiz bir soru sordugunda nasil tepki
verisiniz? (Hazirliksiz oldugunuz durumlarda fenle ilgili soru soran 6grencilerinize
nasil cevap/tepki verirsiniz?)

3. Fenle ilgili bir konuyu 6gretirken oncelikli tercihiniz nedir? Aciklayiniz? (Konuyu
kavratmak icin teorik mi, deney mi tercih edersiniz?)

4. Deney yaparken neler hissediyorsunuz? Deney yapmak sizde herhangi bir kaygi
olusturuyor mu? Olusturuyorsa, hangi diizeyde? Neden?

Verilerin toplanmasi

Nitel ve nicel veriler bir seferde ve es zamanl olarak ve toplanmistir. Ogretmen
adaylarinin 6lgme aracini arastirmacinin goézetiminde tamamlamasi 10-15 dakika
surmustur.

Verilerin analizi

Arastirma verileri yontem cesitlemesi ile toplandig i¢in elde edilen veriler de nicel ve
nitel analiz yontemleri ile ayr1 ayri1 analiz edilmistir. Parametrik test varsayimlari
“Olctimlerin evrendeki dagiliminin normal”, “6rneklemlerin ait olduklari evrenlerin
varyanslarinin esit”, “6rneklemlerin biytkligiiniin karsilastirilacak her alt grup i¢in en
az 30” ve “deneklerin birbirinden bagimsiz” oldugu (Buyiikoéztiirk, Cokluk ve Koklii,
2017; s.141) seklinde ifade edilmektedir. Bu arastirmada analize konu olan her bir alt
gruptaki katilma sayisi 30’dan fazla [nasmn=56; nE.smn=32; nEsmn=47; NEsun=54]
olup birbirinden bagimsizdir. Diger test varsayimlar1 olan normallik ve homojenlik testi

sonuglar1 asagidaki Tablo 2 ve 3’te gosterilmistir.
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Tablo 2
Aragstirma verilerine ait Normallik Testi sonuglart
Kolmogorov-Smirnova Shapiro-Wilk
Sinmif KS df p S-W df p
Oz yeterlik 1.sif ,106 56 ,178 ,969 56 ,164
Puani 2.smuf ,145 32,086 ,962 32 ,309
3.sinif ,070 47 ,200" ,979 47 ,568
4. simif ,067 54 ,2007 ,983 54 ,633

n<50 olan alt gruplar oldugu icin Kolmogorov Smirnov test sonuglar dikkate alinmis ve
[(KSi6)=,106; p>,05), (KSz2)=,145; p>,05), (KSun=,070; p>,05), (KSs4=,067; p>,05)]
onemlilik diizeyi 0,5’ten biiyiik (p> ,05) oldugundan dolay1 dagilimin normal oldugu
(Biiytikoztiirk vd., 2017) saptanmistir . Varyanslarin Homojenlik testi sonuglari ise
asagida gosterilmistir.

Tablo 3

Arastirma verilerine ait Varyanslarin Homojenligi Testi sonuglari

Oz yeterlik toplam puani

Levene Statistic  dfl df2 p
1,892 3 185 ,132

Tablo 3’teki Levene istatistik sonuclar1 oOrneklemlerin ait olduklar1 evrenlerin
varyanslarinin esit oldugunu (LS(;185=1,892; p>,05 ) gostermektedir. Sonu¢ olarak
arastirma verileri parametrik test varsayimlarini yerine getirdigi i¢in arastirmadan elde
edilen nicel veriler parametrik test varsayimlarini yerine getirdigi i¢in betimsel
istatistik, iliskisiz 6rneklemler icin t-Testi ve tek faktorlii varyans analizi (ANOVA) ile
analiz edilirken, nitel verilerin analizinde icerik analizi kullanilmustir. Icerik analiz,
birbirine benzeyen verileri belirli kavramlar ve temalar ¢ercevesinde bir araya getirmek
ve bunlar1 okuyucunun anlayabilecegi bir bicimde diizenleyerek yorumlamaktir
(Yildinim ve Simsek, 2011; s.227). icerik analizi asamasinda 6gretmen adaylarinin agik
uclu sorularina verdikleri yanitlar incelenmis, olusturulan kodlar kategorilere
ayrildiktan sonra ortak temalar belirlenmistir. Bandura’nin 1995 yilinda “Sézel ikna”,
“Bireyin dogrudan yasantilar1”, “Dolayli yasantilar”, “Duygusal durum” olarak belirledigi
0z-yeterlik bilesenleri icerik analizinde tema olarak kabul edilmis, kodlar bu temalarin
catisi altinda bir araya getirilmistir. Arastirma verileri nitel ve nicel veriler olarak ayri
ayr1 analiz edilmis, yorumlanmis ve son olarak eszamanl cesitleme desenin bir geregi
olarak sonuglar iliskilendirilerek értiisme durumlari ortaya koyulmustur.
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3. BULGULAR

Bu béliimde, calismadan elde edilen sonuglar alt problemlere gore ayri ayri ele alinarak
tablolar seklinde sunulmustur.

Birinci alt problem

Ogretmen adaylarinin cinsiyet, boliim tercihi, kariyer planmi, sinif, akademik basari
menuniyeti ve deney kaygisi degiskenlerine gére FOYOI puan ortalamalar1 arasinda
anlaml bir fark var midir?

Tablo 4’de Ogretmen adaylarinin cinsiyet, béliim tercihi, kariyer planina gére bagimsiz
orneklemlerde t-Testi sonuglar1 verilmistir.

Tablo 4

Cinsiyet, béliim ve kariyer tercihine gére FOYOI puanlarinin bagimsiz érneklemlerde t-
Testi sonuglari

Cinsiyet N X S t sd p d
Kadin 112 77,57 10,73 1,27 187 ,181 -
Erkek 77 7944 812 ©
Bolimi isteyerek mi N X S t sd p d
sectiniz?
Evetistedim 134 7949 923 2,60 187 ,010* 0,493
Hayir zorunda 55 75,47 10,55 7
kaldim
lleride 6gretmenlik N X S t sd p d
yapmay1 diisiiniiyor
musunuz?
Evet 174 7868 984 1,71 187 ,039* 0,474
Hayir 15 7420 813 1
*p<,05

Tablo 4 incelendiginde, erkek 6gretmen adaylarinin FOYOI puan ortalamasi (% = 79,44)
kadin 6grencilere (X =77,57) oranla daha ytiksek oldugu, fakat matematiksel bu farkin
istatistiksel olarak anlamli olmadig1 (tus7=1,276;p>,05) gorilmektedir. Bolimi
isteyerek secen (X=79,49) ve zorunluluklar karsisinda se¢cen 6gretmen adaylarinin
FOYOI puan ortalamalan (%=75,47) arasinda béliimii isteyerek secenler lehine anlaml
bir fark vardir (tus7)=2,607;p<,05). Bir baska deyisle meslegi istekli ve bilincli olarak
se¢cmek 0z-yeterlik inancina olumlu olarak yansimistir. Etki biiytkligt de bu bulguyu
dogrular niteliktedir ve Cohen standardize edilmis (d) etki biyiikligi degeri 0,493
olarak hesaplanmis ve bolimi isteme degiskeni 6z-yeterlik degiskeni {lizerine genis
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diizeyde etki etmistir (Biiylikoztiirk, 2018;44). ileride dgretmenlik meslegini yapmay1
planlayanlar (X=78,68) ile planlamayanlarin 6z-yeterlik puan ortalamalar (X=74,20)
arasinda planlayanlar lehine ve anlaml bir fark bulunmaktadir (tgus»=1,711;p>,05). Etki
biiytikliigii incelendiginde, Cohen d = 0,474 olan bu deger mezuniyet sonrasi
ogretmenlik meslegi yapmay: planlama degiskeninin FOYOI iizerine genis biiyiikliikte
bir etki ettigi olarak yorumlanir.

Ogretmen adaylarimin simif diizeyi, akademik basarilarindan memnuniyet diizeyi ve
deney yaparken yasadiklar1 kayg: diizeylerine gére FOYOI puanlarinin dagilimina iliskin
betimsel analiz sonuclar1 Tablo 5’te gdsterilmistir.

Tablo 5

Sinif akademik basari ve deney kaygisi diizeylerine gére FOYOI puanlarinin betimsel analiz
sonuclari

FOYOI puanlari
Degisken Diizey N X S
Sinmif 1.siif 56 75,64 11,33
2.smif 32 74,88 10,05
3.s1mif 47 81,09 7,26
4. smif 54 80,74 8,57
Akademik Memnun degilim (1) 22 73,41 12,09
bagarisi Fena degil (2) 56 77,39 10,12
Iyi (3) 89 78,78 8,89
Cok iyi, gurur duyuyorum 22 83,77 7,10
(4)
Deney kaygisi Hic¢ (H) 21 78,87 7,19
Diisiik (D) 34 77,94 11,93
Orta (0) 31 77,57 9,07
Yiiksek (Y) 103 77,42 9,75

Tablo 5 incelendiginde, 6gretmen adaylarimin simif diizeylerine gére FOYOI puanlar
sirastyla 3>4>1>2 seklinde siralandigi gorilmektedir. Birinci simiftaki adaylarin
(x=75,64), ikinci smniftaki (%=74,88) adaylardan daha yiliksek; doérdinci siniftaki
adaylarin(%=80,74) ise liciincii siniftaki adaylardan daha diisiik (X=81,09) FOYOI tasiyor
olmalarn diislindiiriicii sonuglardandir. Akademik basaridan memnuniyet derecesine
gore FOYOI puanlar incelendiginde ise, 6gretmen adaylarinin kendi akademik
basarilarindan memnuniyet diizeyi arttikca FOYOI puanlarinin da arttigi gérilmiistiir.
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Deney kaygisi diizeylerine gére FOYOI puanlan incelendiginde, kaygi ile 6gretim inanci
arasinda ters orant1 saptandig goriilmiistiir (H=78,87; D=77,94; 0=77,57; Y=77,42). Bir
baska deyisle, 6gretmen adaylarinin deney yaparken tasidigi kaygi ne kadar diistikse
feni 6gretecegine olan inanci o kadar yliksektir.

Hesaplanan bu puanlar arasinda anlaml bir fark olup olmadigini saptamak amaciyla
yapilan Tek Faktorli Varyans Analizi (ANOVA) testi, fark varsa soz konusu farkin hangi
gruplar arasinda oldugunu saptamak amaciyla Scheffee ileri analizi yapilmis olup test
sonuclar1 Tablo 6’da gosterilmistir.

Tablo 6
Oz-yeterlik puanlarina iliskin Tek Faktérlii Varyans Analizi (ANOVA) testi sonuglart
Varyansin
Degisken kaynagi KT sd KO F p Scheffe  n?
Sinif G.Arasi 1456,925 3 485,642 5,442 ,001*  3-1; 0,591
G.lci 16508,387 185 89,235 3-2;
Toplam 17965,312 188 4-2;
Akademik G.Arasli 1251,268 3 417,089 4,617 ,004* 4-1 ,483
bagar G.ici 16714,045 185 90,346
Toplam 17965,312 188
Deney G.Arasl1 173,379 3 124,460 1,253 ,059
kaygisi G.ici 17891,933 185 96,713
Toplam 17965,312 188
*p<05

Tablo 6’daki analiz sonuglari, 6gretmen adaylarinin 6grenim gérmekte olduklari siniflar
bakimindan FOYOI puanlar1 arasinda anlamh bir fark oldugunu gostermektedir [F (3 1s5)
=5,442; p<,05]. S6z konusu farkin hangi siniflar arasinda oldugunu saptamak amaciyla
yapilan ileri analizde, varyanslar homojen oldugu icin Scheffee testi uygulanmistir.
Analiz sonucuna gore, iigiincii siniflarin FOYOI puanlarinin (%=81,09), birinci (%=75,64)
ve ikinci (%=74,88) smuflarla ve iiciincii simf lehine; dérdiincii smiflarin FOYOI
puanlarinin (x=80,74) ise ikinci siniflarin FOYOI puanlarindan (%=74,88) dordiincii simf
lehine istatistiksel olarak anlamli fark gosterdigi belirlenmistir.

Analize konu olan sinif bagimsiz degiskeninin bagiml degisken iizerine ne derece etkili
oldugunu saptamak amaciyla hesaplanan Eta-kare degeri (n2=0,591) smif diizeyinin
FOYOI'yi yiiksek etki degerinde (Biiyiikoztiirk, 2018; 44) etkiledigini gostermektedir. Bir
baska deyisle analiz sonuglar1 FOYOI ‘nin toplam varyansinin %59,1’ini sinif diizeyinin
acikladigini gdstermistir.

Yapilan analiz sonucuna gore, 6gretmen adaylarinin kendi akademik basarisindan
memnuniyet durumlarina gére FOYOI puanlar arasinda anlamh bir fark oldugu
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saptanmistir [F(3185=4,617;p<,05]. Bu farkin hangi gruplar arasinda oldugunu saptamak
amaciyla yapilan Scheffee testi sonucunda; akademik basarisiyla gurur duyan 6gretmen
adaylarimin FOYOI puanlarinin (%=83,77), akademik basarindan hi¢c memnun olmayan
ogretmen adaylarinin FOYOI puanlarindan (%= 73,41) basarisini ¢ok iyi bulan ve
basarisiyla gurur duyanlar lehine istatistiksel olarak anlamh fark gosterdigi tespit
edilmistir. Ayrica hesaplanan eta-kare degeri (n2=0,483) akademik basaridan
memnuniyet diizeyinin FOYOl'yi yiiksek etki degerinde (Biiyiikoztirk, 2018; 44)
etkiledigini gostermektedir. Bir baska deyisle, analiz sonuglar1 FOYOI ‘nin toplam
varyansinin %48,3’linii basart memnuniyet diizeyinin acikladigini gostermistir.

Tablo &'daki bir baska sonuca gore; 6gretmen adaylarinin deney yaparken yasadigi
kaygi diizeyine gére FOYOI puanlan karsilastirildiginda matematiksel farklar olussa da
bu fark istatistiksel olarak anlamli bulunmamaktadir [F (3185) =1,253; p>,05]. Bir baska
deyisle, 6gretmen adaylarinin deney kaygisi artikca FOYOI puanlarimin azalmasina
(H=78,87> D=77,94> 0=77,57> Y=77,42] ragmen, FOYOI puanlar arasinda istatistiksel
olarak anlamui bir fark bulunmamaktadir.

ikinci alt problem

Ogretmen adaylarinin fen &gretimi 6z-yeterlik inancinin bilesenleri nelerdir? (Fen
ogretimindeki 6z-yeterliginizi neye/nelere bor¢lusunuz?)

Ogretmen adaylarinin 6z-yeterliginin nelere bagh oldugu incelenmis ve bu konudaki
goriislere ait tema ve kodlar1 Tablo 7’te verilmistir.

Tablo 7
Ogretmen adaylarinin FOYOI bilesenlerine iliskin gértisleri

Tema ve Kodlar n
Sozel ikna

Fikirlerime deger verilmesi 112
Demokratik ortamda kendimi ifade etme 88
Ailem ile iletisimim 84
Ogretmenlerimin bana olan davranislar 72
Arkadaslarimin soyledikleri 53
Sosyal medyadaki onaylar 53
Aldigim begeniler/ovgtiler 30
Bireyin dogrudan yasantilari

Kendime olan glivenim 129
Alt yap1 (Alan bilgisi) 90
Daha 6nceki basarilarim 64
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Zorluklardan yilmam /basarana kadar ¢cabalarim 31
Kendi kisilik yapim 64
Yaptigim isin zor olup olmamasi 25
Azimli ve diizenli calismak 20
Ogrenmeye istekli olmak 17
Kendimi glincellemek 17
Korkularimla basa ¢ikma becerim 13
Dolayh yasantilar

Baskalarinin deneyimlerini gdézlemlemek 95
Arastirma yapmak 90
Okuma aliskanligimin olmasi 87
Baskalarinin basari oykiilerini dinlemek 64
Yetistirildigim ortam 40
Ornek aldigim kisiler 24
Duygusal Durum

Yaptigim isin beni mutlu etmesi 53
0 anki ruh halim 15
Moralim 13
Motivasyonum 12
Heyecanimi yenmek 5

Analiz sonuglarina gére, 6gretmen adaylarinin FOYOI bilesenleri sirasiyla en ¢ok sozel
ikna (n=492), sonra bireyin dogrudan yasantilar1 (n=470), daha sonra dolay1 yasantilar
(n=400) ve son olarak da duygusal durumdan (n=98) etkilendiklerini ifade etmislerdir.
Sozel ikna temasi altinda fikirlerine deger verilmesi (n=112), ailesiyle iletisimi (n=84);
Kendi yasantilar1 temasi altindaki kodlar 6nceki basarilar1 (n=64), zorluklarla miicadele
cabalart (n=31); Dolayli yasantilar temasinda; c¢evresindekilerin deneyimlerini
gozlemlemek (n=95) ve ; Duygusal durum temasinda mutlu bir sekilde yapilan isin
(n=53) ve moral (n=13), motivasyon (n=12) ve heyecamin (n=5) FOYOl'yi etkiledigini
ifade etmislerdir.

Tablo 5’te verilen oranlarinin daha net bir sekilde goriilmesi amaciyla bir grafik
olusturulmus ve Sekil 1’de gosterilmistir.
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H Sozel ikna W Dogrudan yasantilar ~ ® Dolayli yasantilar B Duygusal Durum

Sekil 1. Ogretmen adaylarinin fen 6gretine yonelik 6z-yeterlik bilesen oranlar grafigi

Ogretmen adaylarinin fen 6gretimini basarili bir sekilde gerceklestireceklerine olan
inanclar1 en ¢ok cevresindekilerden duyduklarindan, sonra eski deneyimlerinden, daha
sonra gozlemleme imkani bulduklar1 baska insanlarin yasantilarindan, en az ise kendi
duygusal durumlarindan etkilendigini belirtmislerdir.

Asagida bu bilesenlere bagh kodlara iliskin 6gretmen adaylar1 sdylemlerinden bazi
ornekler sunulmustur

OE62; “Ozellikle deneylerde hocam bana cesaret verirse daha bir kendime giivenirim. Daha
iyi igler ¢ikartyorum.”

OE226; “Valla o an moralim yerindeyse her seyi yapabilirim”

OK197; “Fakiiltede érnek aldigim hocalarimin basarilart bana feni sevdiriyor ve
yapacagima daha ¢ok inantyorum.”

Uciincii alt problem

Ogretmen adaylann o6gretim oz-yeterligi gerektiren durumlarda nasil davranislar
sergilemektedir?

Tablo 8’de fen 6gretimi dzyeterligine iliskin davranislarin analiz sonuglari yer almaktir.
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Tablo 8

Fen ogretimi oz-yeterligine iliskin davranislar

Tema ve Kodlar Tema ve Kodlar

Hazirliksiz bir durumda fen ile Fen 6gretirken tercihen

ilgili bir soru soruldugunda ne teorik anlatmak mi, deney
hissediyorsunuz? n yapmak mi istersiniz? n

Feni deneyle 6gretmeyi tercih

Olumlu davramslar (FOYOI yiiksek) ederim 110

Bana sordugu i¢cin mutlu olur, Dersi teorik anlatirsam daha

cevaplarim 71 glivende hissederim 70
Her ikisi bilgimle de

Anlamaya ¢alisirim 16 Ogretecegime inaniyorum 9

Uygun zamanda daha ayrintili cevap

veririm 16

Olumsuz davramslar (FOYOI Deney yaparken nelerden

dusiik) n kaygilanirsimiz? n

Soran 6grenciye 6dev veririm 117 Yanlis bilgi vermekten 116
Giivenlik 6nlemleri (kazaya

Duymazdan gelirim 20 sebep olmaktan) 80

Gegcistiririm 20 Ogrencilere zarar vermekten 24

Tedirgin olurum 15 Kendi sagligimdan 17

Ofkelenirim 15 Toplam 237

Sikilirim 15

Kacarim 11

Tablo 8 incelendiginde, 6gretmen adaylarinin biiyiik bir kismi (n = 117) kendisine
yoOneltilen soruyu oOgrenciye Odev olarak verecegini, 71'i kendisine fen sorusu
yoneltilmesinden mutlu olacagini, 20’si duymazdan gelecegini, 16’s1 anlamaya
calisacagini ve arastirip uygun zamanda daha ayrintili bir cevap verecegini ve 15’i
tedirginlik, 6fke, sikilma ve kacis davranisi gosterecegini belirttikleri goriilmektedir. Bu
bulgular, yoneltilen soruyu olumlu (n=119) ve olumsuz karsilayanlar (n213) olarak ele
alindiginda, adaylarin biiytik bir ¢ogunlugunun hazirlksiz bir durumda fen sorusu ile
karsilagsmaktan kag¢indigini1 gostermektedir.

Ogretmen adaylarinin fen o6gretirken tercihen hangi yolu izleyecekleri sorusuna
verdikleri yanitlar incelendiginde, katilimcilarin buyiik bir ¢cogunlugu (n=110) deney
yapma yoluna gidecegini, bir grup 6gretmen adayinin ise deney yerine sadece teorik
anlatmay1 (n=70) tercih ettigini, ¢cok az sayidaki 6gretmen adayinin (9) ise hem teorik
hem deney 6gretimi tercih ettigini agikladiklar1 gérilmiistiir.
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Ogretmen adaylarinin deney sirasindaki kaygilarinin incelendigi analiz sonuclar
gostermistir ki; o6gretmen adaylarinin biiyiik bir ¢ogunlugunun deney sirasinda
Ogrencilere yanls bilgi vermekten (n=116), bazi 6gretmen adaylarinin (n=80) deney
sirasinda kaza meydana gelmesinden, diger 6gretmen adaylarinin ise 6grenci sagligina
(n=24) ya da kendi saghigina zarar verecek (n=17) bir durum olmasindan dolay1 deney
yaparken kaygi duyduklarini belirttikleri tespit edilmistir.

Eszamanli yontem cesitlemesi deseninde nicel ve nitel verilerin birbiriyle drtiisme
durumunun ortaya cikarilmasi amaciyla farkli yontemlerle elde edilen veriler
iliskilendirilir. Bu iliskileri gostermek amaciyla 6gretmen adaylarinin FOYOI 6l¢egindeki
maddelere katilma diizeyleri ile agik uclu sorulara verdikleri yanitlardan elde edilen
icerik analizi sonuclarinin ortlisen cevaplarindan bazi 6rnekler alinarak oOrtiisme
durumlarina bazi 6érnek kanitlar sunulmustur. Bu baglamda olusturulan Tablo 9’da nitel
ve nicel veriler iliskilendirilerek yorumlanmistir.

Tablo 9

Nitel ve nicel verilerin iliskilendirilmesi

Ol¢iim Nicel Bulgular Nitel Bulgular Nicel ve nitel
uyumu

Laboratuvar kullanma  ¥=4,21 Feni deneyle 6gretmeyi  Nitel veriler nicel

becerisine sahibimdir. Cogu zaman (4) tercih ederim (n=110) verileri

Feni deneyle 6gretirken desteklemekte

kendime glivenim artiyor

(n=129)
Fen teknoloji ders xX=4,46, Okuma (n=90) Nitel veriler nicel
kitabinda yanlis bilgi Cogu zaman (4) Arastirma (n=87) verileri
verildiginde bunu fark desteklemekte
edebilirim.
Ogretmenin ders x=4,59 Ogrenciye yanhs bilgi Nitel veriler nicel
esnasindaki basarisi, Her zaman (5) vermekten kaygilanirim  verileri
ogrencinin bagarisini (n=116) desteklemekte
artiracaktir.

Kendimi giincellerim
(n=17)
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Farkl alanlarda x=3,70, Fen alaninda yen seyler  Nitel veriler nicel
uygulanan yeni Cogu zaman (4) 6grenmeye merakliyimdir verileri
uygulamalari/ (n=83) desteklemekte
etkinlikleri, fen teknoloji

Baska alanlardaki
dersine uyarlayabilirim.

uygulamalari fen tagimay1
severim (n=27)

Teorik bilgiyi deneye

uyarlarim (n=32)
Ogrencilerin giinliik x=3,83, Bana sordugu icin mutlu Nitel veriler nicel
hayatta merak ettiklerini Copu zaman (4) olurum cevaplarim (n=71) verileri
bilimsel olarak desteklemekte
aciklayabilirim.

Ogrenci sorularini
arastirir (n=16) daha
sonra detayli cevap
veririm (n=16)

Tablo 9 incelendiginde, FOYOI 6lcegindeki maddelere verilen yanitlar ile acik uclu
sorulara verilen yanitlarin icerik analizinden elde dilen veriler birbiriyle 6rtiismektedir.
Bu maddeler sirasiyla laboratuvar kullanma becerisine sahibim ( X=4,21), fen teknoloji
ders kitabinda yanlis bilgi verildiginde bunu fark edebilirim (X=4,46), 6§retmenin ders
esnasindaki basaris1 6grencinin basarisin1 artiracaktir (x¥=4,59), farkhh alanlarda
uygulanan yeni uygulamalar1 fen teknoloji dersine uyarlayabilirim (x=3,70) ve
ogrencilerin giinlik hayatta merak ettiklerini bilimsel olarak agiklayabilirim (x=3,83)
seklindeki maddelerdir. Bu noktada, en yiiksek katilim orami 6gretmenin basarisinin
Ogrencinin basarisini etkileyecegi yoniindeki maddede kaydedilmistir.

4. SONUC, TARTISMA VE ONERILER

Arastirma sonuclarina gore, erkek ve kadin 6gretmen adaylarinin fen 6gretime yonelik
oz-yeterlikleri arasinda anlaml fark bulunmamaktadir. Ilgili literatiirde, bu calismada
oldugu gibi, 6z-yeterlik inancinin cinsiyetlere gore farklilasmadig1 bulgusunu rapor eden
bazi ¢alismalar (Palavan ve Acar, 2016; Yaman, Cansiingii Koray ve Altuncekic¢, 2004)
bulunurken, c¢alismalarinda olumlu smnif ortami olusturma ve akademik gelisim
boyutlarinda kadin 6gretmen adaylarinin erkeklere gore ozyeterlik algilarinin daha
yuksek oldugu ifade eden calismalar (Deniz ve Tican, 2017; Yesilyurt, 2013) da
bulunmaktadir.

Boliimii isteyerek secen ve zorunluluklar karsisinda secen égretmen adaylarimin FOYOI
puan ortalamalar1 arasinda boliimii isteyerek segenler lehine anlaml bir fark vardir. Bir
baska deyisle, meslegi istekli ve bilingli olarak segmek fen 6gretimine yonelik 6z-yeterlik

209 Sakarya University Journal of Education



Dilber POLAT, Giilsah ULUAY, Ugur BASARMAK

inancina olumlu olarak yansimstr. ilgili literatiirde, sabir, ézveri ve gayret gerektiren
O0gretmenlik mesleginde basarili olabilmek icin bu meslegi severek ve isteyerek yapmak
cok onemlidir ve 6gretmenlerin verimli olabilmesi, 6gretmenlik mesleginin niteliginin
artirilabilmesi ancak meslegini seven, yeterli diizeyde motive olmus, moralleri yliksek ve
calismaya istekli 6gretmenlerle olanakli hale geldigi (Recepoglu ve Recepoglu, 2020)
yoniindeki goriis, bu bulguyu destekler niteliktedir.

lleride 6gretmenlik meslegini yapmayi planlayanlar ile planlamayanlarin fen 6gretimine
yonelik 6z-yeterlik puan ortalamalari arasinda planlayanlar lehine ve anlaml bir fark
bulunmakta olup benzer sekilde Danisman (2015), 6gretmen adaylarinin ve
O0gretmenlerin 6gretmenlik yetenegine ya da 6gretmeye hazir olma durumlarina iliskin
inanglarinin ortaya cikarilarak belirlenmesinin 6nem tasidigini ifade etmistir.

Ogretmen adaylarimin sinif diizeylerine gére FOYOI puanlar sirasiyla 3.sinif > 4.sinif >
l.sinif > 2. simf seklinde siralanmistir. Birinci smiftaki adaylarin ikinci siiftaki
adaylardan daha yiiksek, dordiinct simiftaki adaylarin ise iiciincii siniftaki adaylardan
daha diisiik FOYOI tasiyor olmalan dikkat cekici sonuglardandir. Ugiincii siniflarin
FOYOI puanlarinin birinci ve ikinci siiflarla, liglincii sinif lehine; ayrica dérdiincii
simiflarin FOYOI puanlarinin ise ikinci siniflarin FOYOI puanlarindan, dérdiincii simif
lehine istatistiksel olarak anlamli fark gosterdigi belirlenmistir. Hem Kurbanoglu ve
Takunyaci (2012) hem de Zimmerman ve Martinez-Pons (1990)'un calismalarinda ise
bu bulguya zit sonuglar bulunmustur. Arastirmacilar 6gretmen adaylarinin sinif
diizeylerinin ylikselmesi ile 6z-yeterlik diizeylerinin de ytikseldigini tespit etmislerdir.
Bu c¢alismada, o6gretmen 06z-yeterliginin siniflar ile dogrusal bir ilerleme
gostermemesinin nedeni fen bilgisi anabilim dalinda ikinci sinif derslerinin birinci
siniftan agir olmasi, dordiincii sinifta adaylarin okul deneyimi ve Ogretmenlik
uygulamas1 dersleri kapsaminda gercek sinif ortamlarinda 6gretme deneyimleri
yasamalarindan dolay1 gercekei yaklasim igerisinde olmalarindan kaynaklandigi
diistintilmektedir.

Ogretmen adaylarinin 6gretime yénelik 6z-yeterlikleri akademik basaridan memnuniyet
derecesine incelendiginde 06gretmen adaylarinin kendi akademik basarilarindan
memnuniyet diizeyi arttikca FOYOI puanlarinin da arttifi saptanmustir. Elde edilen
analiz sonucuna gore, 6gretmen adaylarinin kendi akademik basarisindan memnuniyet
durumlarina gére FOYOI puanlari incelendiginde, akademik basarisiyla gurur duyan
ogretmen adaylarinin FOYOI puanlarinin, akademik bagarindan hic memnun olmayan
ogretmen adaylarinin FOYOI puanlarindan gurur duyanlar lehine istatistiksel olarak
anlamh fark gosterdigi saptanmustir. llgili literatiirde oz-yeterlik ile égretim oz-
yeterliginin paralel olduguna dair ¢alismalar bulunmaktadir. Mutlu, Oztiirk ve Aktekin
(2019), bilissel boyutta, bir 6gretmen adayinin en onemli inanislarindan birisinin
“Ogretmeye Hazir Olma Inamglar” algisi oldugunu ifade etmislerdir. Ogretmen
adaylarinin ve o6gretmenlerin 6gretmenlik yetenegine veya 6gretmeye hazir olma
durumlarina iliskin inanglarinin ortaya c¢ikarilarak belirlenmesi 6nem tasimaktadir
(Danisman, 2015).
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Deney kaygisi diizeylerine gére FOYOI puanlan incelendiginde, kaygi ile 6gretim inanci
arasinda ters oranti saptanmistir (H=78,87; D=77,94; 0=77,57; Y=77,42). Bir baska
deyisle 6gretmen adaylarinin deney yaparken tasidigi kaygi ne kadar distikse feni
ogretecegine olan inanci o kadar yiiksektir. Ogretmen adaylarinin FOYOI puanlar
artikca deney kaygisi azalmasina (H=78,87> D=77,94> 0=77,57> Y=77,42] ragmen
FOYOI puanlar arasinda istatistiksel olarak anlami bir fark yoktur.

Ogretmen adaylar1 FOYOl'lerinin bilesenlerinde sirasiyla en ¢ok sézel ikna, sonra bireyin
dogrudan yasantilari, daha sonra dolay1 yasantilar ve son olarak ta duygusal durumdan
etkilendigini ifade etmislerdir. Bir baska deyisle 6gretmen adaylar1 fen 6gretimini
basarili bir sekilde gerceklestireceklerine olan inanglarinin en ¢ok gevresindekilerden
duyduklarindan, sonra eski deneyimlerinden, daha sonra gézlemleme imkani bulduklari
baska insanlarin yasantilarindan en az ise kendi duygusal durumlarindan etkilendigini
belirtmislerdir.

Ogretmen adaylar1 sozel ikna temasi altinda sirasiyla fikirlerine deger verilmesi,
ailesiyle iletisimi, 6gretmenlerinin ve arkadaslarinin soyledikleri, sosyal medyadan
aldig1 begeniler ve son olarak ceviresindeki Kisilerin évgiilerinin onlarin FOYOI'lerini
etkiledigini ifade etmislerdir. Nitekim ilgili literatiirde, verilen gorevi tam olarak
yapabilecek yeteneklere sahip olan ve sozel olarak ikna olmus bireylerin bir problemle
karsilastiklarinda stliphelerini ve kisisel yetersizliklerini yasamak yerine problemi
c¢ozmek icin daha fazla ¢aba harcadiklari ve bu ¢abay1 stirdiirme egilimi gosterdikleri
ifade edilmektedir (Yaman, Cansiingii Koray ve Altuncgicek 2004). Benzer bir calismada
ogrenciler icin 06gretmen doniitlerinin, 6grencinin goérevi zamaninda yerine
getirmesindeki kontrol araci oldugu ifade edilmektedir (Kushner, 1993).

Dogrudan yasantilar temas: altindaki kodlarda 6gretmen adaylari sirasiyla Onceki
basarilari, zorluklarla miicadele c¢abalari, kendine olan giiven, yaptig1 isin zor olup
olmamasi, azimli ve diizenli ¢calismak, 6grenmeye istekli olmak, kendini giincellemek ve
korkulariyla basa ¢ikma becerilerinin FOYOI'yi etkiledigini belirmiglerdir. Bu sonug,
ogrenciler basarili deneyimler elde ettiklerinde bu ve buna benzer etkinliklerde tekrar
aym sonucu elde edebileceklerine karsi kendilerine giiven duyarlar. Ote yandan,
basarisiz deneyimler yasanmasi yeterlik inan¢larim1 zedeleyecegi seklinde
yorumlanabilir. Benzer bir sonu¢ Giineri ve Arslan (2018) tarafindan “Ogrencilerin
edinmis olduklar1 basarili yasantilar olumlu 06z-yeterlik inancina sahip olmalarini
saglarken; basarisiz yasantilar da olumsuz 6z-yeterlik inancina sahip olmalarina neden
olur” seklinde ifade edilmistir.

Dolayli yasantilar temasinda; cevresindekilerin deneyimlerini gézlemlemek, cevresinde
olup biteni incelemek, okumak, arastirmak, baska 6gretmenlerin basar1 ve basarisizlik
oykiilerini dinlemek, ailesinde 6gretmen olan kisilerin bulunmasi gibi yetistirildigi
ortamin ve ornek aldig1 kisilerin basarilarinin FOYOI'ye kaynak olusturdugunu ifade
etmislerdir.

Duygusal durum temasinda ise o anki ruh hali, mutlu bir sekilde yapilan isin ve moral,
motivasyon ve heyecanin FOYOl'yi etkiledigini ifade eden ogretmen adaylar
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bulunmaktadir. Nitekim bireylerin kendi “psikolojik ve duygusal durumlarin” da kendi
yeteneklerini yargilamada kismen ise kosuldugu ifade edilmektedir (Bikmaz, 2002, s.
199).

Ogretmen adaylarinin biiyiik bir kismi kendisine hazirliksiz bir durumda yéneltilen fenle
ilgili soruyu oOgrenciye 0dev olarak verecegini bazi adaylar, kendisine fen sorusu
yoneltilmesinden mutlu olacagini, bazi 6gretmen adaylari duymazdan gelecegini,
anlamaya calisacagini arastirip uygun zamanda daha ayrintili bir cevap verecegini fakat
bazi O0gretmen adaylart tedirginlik, ofke, sikilma ve kacis davranisi gosterecegini
belirtmislerdir. Ogretmen adaylarinin bir kismu kendilerine yéneltilen soruyu olumlu
karsilayacagini belirtseler de sonuglar adaylarin biiylik bir cogunlugunun hazirlksiz bir
durumda fen sorusu ile karsilasmaktan ka¢indigini géstermektedir. Bu durumun nedeni,
Ritter, Boone ve Rubba (2001) tarafindan 6z-yeterlik diizeyi diisiik olan insanlarin zor
gorevlerde lirkek davranmalari ve bu gorevleri kisisel tehdit olarak algilamalar1 seklinde
rapor edilen arastirma sonucuyla iliskilendrilebilir. Ayrica, bu bireylerin zor bir gérevle
karst karsiya kaldiklari zaman, nasil bir basari sergileyebileceklerine konsantre
olmaktan ¢ok kendi Kkisisel eksikliklerine, karsilasabilecekleri engellere ve koti
sonuglara takilip kaldiklarini ifade etmislerdir. Sonug olarak, bu durumda olan bireylerin
zorluklarla karsilastiklarinda ¢abalarim1 minimum seviyeye indirdiklerini ve ¢ok cabuk
vazgectiklerini belirtmislerdir. Bu bireylerin aksine, 6z-yeterlikleri konusunda giicli
inancglara sahip olan bireylerin {list diizey c¢aba gosterme egiliminde olduklarina ve
elverissiz durumlar karsisinda bile miicadele edebildikleri rapor edilirken, s6z konusu
bireylerin 06z-yeterliklerinin farkinda olmalar1 ve kendi yeterlik diizeylerini
gelistirmeleri, ¢ok kotii kosullarda bile daha fazla ve etkili ¢alismalarina yol acgtig1
aciklanmaktadir (Roberts, Henson, Tharp ve Moreno, 2001).

Ogretmen adaylarinin fen o6gretirken tercihen hangi yolu izleyecekleri sorusuna
verdikleri yanitlarin analizi sonunda 6gretmen adaylarinin biiyiik bir cogunlugu deney
yapma yoluna gidecegini, bir grup 6gretmen adayinin ise deney yerine sadece teorik
anlatmay tercih edecegini, ¢cok az sayidaki 6gretmen adayinin ise hem teorik hem deney
Ogretimi tercih edecegini sOylemistir.

Arastirma sonuglarina goére 6gretmen adaylarinin biiytk bir ¢ogunlugu 6grenciye deney
sirasinda yanlis bilgi vermekten, bazi 6gretmen adaylar1 deney sirasinda kaza meydana
gelmesinden, bazi 6gretmen adaylar1 ise 6grenci saghgina ya da kendi sagligina zarar
verecek bir durum olmasindan dolayr deney yaparken kaygi duyduklarini
belirtmislerdir. Ilkégretim matematik ogretmeni adaylarimin matematik kaygilar ile
matematik 6gretme kaygilar1 arasinda pozitif yonde orta diizeyde anlaml bir iliskinin
var oldugu ve matematik kaygilarinin matematik 6gretme kaygilarim1 yordadig: tespit
edilmistir. Benzer sekilde Peker ve Ertekin (2011) sinif, ortadgretim ve ilkogretim
matematik 6gretmeni adaylariyla ylrittikleri calismada da matematik kaygisi ile
matematik 6gretme kaygisi arasinda pozitif yonde anlaml bir iliski oldugu sonucuna
ulasmustir. Unlii, Ertekin ve Dilma¢ (2017) ise ilkégretim matematik 6gretmeni
adaylarinin matematik 6gretme kaygisini etkileyen en onemli degiskenlerden birinin
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matematik kaygisi oldugunu tespit etmislerdir. Ayrica matematik kaygisi ile matematik
Ogretme kaygisi arasindaki iliskinin her 6gretmen aday: i¢in her zaman ayni olmadigin
(Cenberci, 2019) ve yiiksek matematik kaygisina sahip olan 6gretmen adaylarinin diisiik
matematik 6gretme kaygisina sahip olabilecegini belirten (Yazlik ve Cetin, 2020)
arastirmacilar da mevcuttur.

Arastirmadan elde edilen diger sonuglar sirasiyla; 6gretmen adaylar1 6gretmenin ders
esnasindaki basarisinin 6grencinin basarisini artiracagini, fen teknoloji ders kitabinda
yanlis bilgi verildiginde bunu fark ederek diizeltebileceklerini, laboratuvar kullanma
becerisine sahip olduklarini, 6grencilerin giinliik hayatta merak ettiklerini bilimsel
olarak aciklayabileceklerini ve en diisiik katilim oraniyla farkli alanlarda uygulanan yeni
uygulamalar1 fen teknoloji dersine uyarlayabileceklerini ifade etmislerdir.
Ogretmenlerin yukarida ifade edilen yeterlikleri ve becerileri 6gretmenlik egitimi
aldiklar1 dénemlerde gelistirmeleri gerekmektedir. Bu yeterliklerin istenen diizeyde
olmas1 6gretmen adaylarinin nitelikli bir egitim almalariyla miimkiindiir. Ancak verilen
egitimin niteligi 6gretmen adaylarinin 6gretmenlik becerilerinin gelisiminde tek basina
yeterli degildir (Yazlik ve Cetin, 2020). Bu noktada, ozellikle yiiksekdégretim
kurumlarinda 0Ogrencilerin pozitif inan¢ gelistirmelerine yardimci olabilecek
danismanlik ve egitim programlarina yer verilmesi gerektigi ifade edilmektedir (Nasir
ve Igbal, 2019).

Calisma sonuglar1 gostermistir ki 6gretmen adaylarinin fen o6gretme 0z-yeterlik
inanglarinin en etkili bileseni sézel ikna, daha sonra deneyimleri sonra baskalarinin
deneyimi en az etkili olan ise duygusal durumlari olmustur. Ayrica 6gretmen adaylarinin
hazirliksiz bir durumda fen sorusu soruldugunda cevaplamak yerine c¢esitli kacinma
davranislar1 sergilemeleri, 6grencinin soru sormasindan kaygi duymalari, laboratuvar
araclarini kullanma konusunda gekince yasamalari, fen bilgisi 6gretmen adaylarinin
lisans egitiminde 0Ogretmenlik deneyimleyecegi daha fazla aktiviteye ihtiyac
duyduklarini kanitlar niteliktedir.

Oneriler
Bu ¢alismanin sonunda fen bilgisi 6gretmeni yetistiren 6gretim elemanlarina;

e Siniflarinda fen 6gretimine yonelik 0z-yeterligini artiracak etkinlik ve deneyler
dizayn etmeleri,

e Ogretmen adaylarina laboratuvar calismalariyla ilgili olas1 psikolojik bariyerleri
asacak calismalar yapmalari onerilirken,

e Arastirmacilara fen 6gretimine yonelik 6z-yeterlik calismalarini daha kapsamly, genis
kitleleri ele alarak ve uzun soluklu arastirmalar seklinde yliriitmeleri 6nerilebilir.
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