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Abstract

Key Words

This study aims to explore the emotions of pre-service science teachers
towards learning science course subjects. The study, designed using a
mixed-methods approach, included 793 pre-service teachers studying in the
education faculties of six public universities located in the Mediterranean,
Black Sea, Eastern Anatolia, and Central Anatolia regions during the 2021-
2022 academic year. Data collection tools included the ‘Achievement
Emotions Questionnaire," developed by Pekrun et al. (2002) and adapted
into Turkish by Can (2018), as well as open-ended opinion forms and semi-
structured interview forms. The findings revealed that emotions related to
learning science course subjects did not differ significantly across gender or
the university attended. A significant difference in favor of first-year
students was observed when comparing different class levels. Positive
emotions related to learning science course subjects were found to be
significantly higher among pre-service teachers with a laboratory
background. Besides, curiosity, interest, and affection facilitated learning,
while fear and anxiety were associated with difficulties in learning certain
subjects. The study concluded that emotion education contributes to
learning science course subjects, with these contributions being a positive
approach to the course and taking confident steps towards the profession.
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Introduction

Recent advances in neuroscience reveal the link between cognitive and affective functions in
learning (Immordino-Yang and Damasio, 2007). Brain-based learning (BBL), which emphasizes this
connection, is based on individuals' learning knowledge through assimilating their experiences as a
whole. In brain-based learning, learners not only identify the connections related to the subject they
are studying but also realize meaningful learning by establishing a relationship between their prior and
new knowledge (Caine and Caine, 2002). Brain-based learning is a versatile concept that emphasizes
the significance of the factors affecting learning, such as patterning, memory, attention, motivation,
nutrition-water, oxygen, movement, environment, smell, color, music, sleep and emotions (Caine and
Caine, 2002; Goleman, 2020; Jensen, 2006). Yuo et al. (2006) defined emotions as feelings used in
understanding the cause of any event, problem solving and providing cognitive activities. Myers and
Derakshan (2004) described emotion as the reflection of the situations existing in the inner world of
the individual to the outer world. Each emotion carries a unique meaning, leading to classifications as
positive or negative based on experiences (lzard, 2010). The positive or negative emotions of the
individual during learning lead to changes in the brain, causing the secretion of different body
chemicals. To illustrate, gratifying learning conditions enable the release of endorphins in the brain.
Endorphin turns learning into a fun experience (Wolfe, 2001; Wortock, 2002). However, fear arises in
cases involving high-level stress. The effect of stress and fear on the brain is noted as collapse. The
declining brain only tends to memorize. Besides, continuous memorization causes the person to lose
his/her sense of self-confidence and prevents meaningful learning. (Ausubel, 1968; Keles and Cepni,
2006). Caine and Caine (2002) stated that meaningful learning in BBL is not achieved by
memorization, but by bridging a relationship between prior and new knowledge. Hence, some studies
suggested that negative emotions prevent individuals from learning in the learning process, and
positive emotions support learning (Bagozzi et al., 1999; Caine et al., 2005; Goetz et al., 2023; Pekrun,
2006). Pekrun (2006) called emotions that influence students' learning positively or negatively as
feelings of success and put forward the control value theory. Control value theory is grounded on the
hierarchical organization and modeling of emotions (Pekrun, 1992; Pekrun et al., 2011). This theory
refers to the feelings of individuals regarding success, learning, and academic experiences (Pekrun,
2006; Pekrun et al., 2023). The control value theory claims that hope, pride, anger, anxiety,
hopelessness, shame, pleasure and boredom are feelings of success (Pekrun et al., 2023). The control
value theory of feelings of achievement provides an integrative framework for analyzing the
antecedents and effects of emotions experienced in success and academic contexts. This theory
incorporates the structure that involves the effects of emotions on learning and performance (Pekrun,
2006; Peny et al., 2001).

Teachers' emotions have a significant role in the learning and teaching process (Becker et al.,
2014). Because teachers' feelings affect various factors such as students' liking the lesson, providing
motivation, paying attention to the lesson, and academic achievement (Pekrun, 2006; Pekrun et al.,
2007; Pekrun and Stephens, 2010; Zembylas, 2004). Therefore, the significance of emotions in teacher
training should not be ignored (Appleton, 2008; Sutton & Wheatley, 2003). The feelings of pre-service
science teachers about learning science course subjects are expected to have a positive or negative
effect on their professional lives. An analysis of the relevant literature reveals various quantitative and
qualitative studies have been conducted on the feeling of religion regarding emotions (Kocak &
Kaylik, 2019), the feelings of pre-service primary school teachers towards science (Uzun & Basaran
Ugur, 2018), the feelings of pre-service teachers towards the English lesson (Can, 2018), the
importance of emotions in reading (Pekrun, 2022), the feelings of primary school students towards
mathematics lesson (Lichtenfeld et al., 2023; Putwain et al., 2020), the determination of the
relationship between mathematics achievement and the sense of distress (Goetz et al., 2023), the
relationship between the feelings of pre-service teachers while learning science lesson and those they
feel in teaching practices (Brigido et al., 2013). However, there is a dearth of both quantitative and
qualitative studies on pre-service science teachers and science courses (Brigido et al., 2013; Uzun and
Basaran Ugur, 2018). Revealing pre-service science teachers' feelings about learning science course
subjects could be a key to ensuring the continuity of positive emotions and eliminate negative ones
through creating an internal awareness (Zembylas and Schutz, 2009). Therefore, identifying the
emotions related to learning science course subjects can contribute to the field in terms of considering
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the emotional needs of students in education faculties, sustaining their positive emotions, alleviating
any negative emotions, and ultimately cultivating more skilled, committed, and self-assured teachers.

The studies designed with the mixed method approach to complement each other with
gualitative and quantitative and to obtain more in-depth results were incomplete in the literature. This
study aims to address the gap by using a mixed-methods approach to balance the limited personal
interpretation of quantitative data with the in-depth insights provided by qualitative data (Creswell and
Plano Clark, 2020). In this regard, the weaknesses of the quantitative and qualitative method will be
reduced and their strengths will be revealed, and the results will be presented more accurately, in depth
and reliably.

The related literature includes emotion studies carried out by considering variables such as
gender (Brigido et al., 2013) and success (Pekrun, 2006). However, research that examines emotions
in relation to variables like laboratory experience, university, and grade level is lacking. Some studies
suggested the negative aspects of the lack of physical equipment of laboratories and the lack of
laboratory background in students (Can, 2012; Hofstein and Lunetta, 2004). The literature is
incomplete in identifying the relationship between these challenges and learning, as well as how these
factors connect to emotions. In this context, the feelings of pre-service teachers with and without
laboratory backgrounds about learning science course subjects may differ. Thus, this study aims to
address this gap. As of 2018, the content of undergraduate programs in Tiirkiye has been changed.
Although a similar teacher training program is used in Tiirkiye, it may be affected by the social and
geographical structure differences of the students, the equipment structure of the universities and the
attitudes of the faculty members. Considering these differences, determining the relationship between
the university and the emotions towards learning will contribute to the relevant literature. The study
conducted by Pekrun (2022) demonstrates that attitude is a form of behavior that characterizes
emotion. In this regard, several studies examined the attitude towards mathematics (Calik, 2014) and
science course in terms of grade level (George, 2000; Ozgﬁn Koca and Sen, 2006). However, there is a
lack of attitude or emotion studies towards learning science course subject. Emotions are dynamic and
positive emotions can turn into negative emotions depending on the experience, and negative emotions
can turn into positive emotions after a certain time (Kogak and Kaylik, 2019). Considering the change
in emotions over time due to experience, emotions towards learning science course subjects may vary
across the grade level. For this reason, the lack in the literature will be eliminated by examining the
emotions felt while learning science course subjects in terms of the grade level. While positive
emotions increase the quality of learning because they relax the individual, negative emotions decrease
the quality of learning as they cause disturbances in the body balance (Caine and Caine, 2002). It is
vital to highlight positive emotions towards the course and to cope with negative emotions that may
exist to increase the quality of learning. This may be possible by conducting studies to determine the
emotions of pre-service science teachers, to ensure the sustainability of positive emotions, and to
identify the underlying causes of negative emotions. Upon examining the literature, some studies were
conducted on affection education (Sahin et al., 2018) and compassion education (Kiral and Basbag,
2016). However, it is known that emotions are not limited to feelings of affection or compassion.
Therefore, it is expected that studies that contain positive or negative emotions will play an important
role in recognizing the emotions of pre-service teachers in their student lives and their students when
they start their professional lives. Therefore, this study aims to explore the feelings of pre-service
science teachers about learning science course subjects. In service of this aim, answers to the
following questions were sought:

1- Do the emotion scores of pre-service science teachers regarding learning the subjects of
the science course differ significantly across gender?

2- Do the emotion scores of pre-service science teachers regarding learning the subjects of
the science course differ significantly across the university?

3- Do the emotion scores of pre-service science teachers regarding learning the subjects of
the science course differ significantly across grade level?

4- Do the emotion scores of pre-service science teachers regarding learning the subjects of
the science course differ significantly across their laboratory history?
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5- What is the experience of pre-service science teachers regarding their feelings towards the
science course?

Method
Research Design

This study employed a convergent parallel design, one of the mixed method designs. This
design is based on the simultaneous application of both quantitative and qualitative stages by the
researcher or individuals (Creswell & Plano Clark, 2020). It offers equal priority to both methods. It is
based on combining the results while making a general interpretation after the analysis by keeping
these stages separate from each other during the analysis (Creswell & Plano Clark, 2020; Robson,
2017). The main idea is to collect two types of data on the same subject using different tools. The data
are analyzed separately and compared with the method called side-by-side comparison. The first
obtained findings (such as accepting or rejecting the statistically performed test findings at the
guantitative stage) are presented, and then the second findings (for instance, coding results for
qualitative data) are revealed (Creswell & Creswell, 2021). This study used a convergent parallel
design since both quantitative and qualitative data were given equal weight, quantitative and
gualitative data were analyzed and presented separately, the results were combined and compared. The
cross-sectional survey design was used in the quantitative dimension. The cross-sectional survey
model covers the studies carried out on the groups representing the population in quantity and quality
(Robson, 2017). This study preferred the cross-sectional survey design in the quantitative dimension,
as it aimed to collect the data at once, to reveal the current situation related to the subject, and
accordingly to determine the feelings of pre-service science teachers towards learning science course
subjects.

The study adopted the phenomenological design for the qualitative dimension of the study.
Experiences are the basis of the phenomenology, and what is important in this pattern is the
experiences of individuals regarding the phenomenon, experience or situations (Creswell, 2019). This
study used phenomenological design since pre-service science teachers took science courses (physics,
chemistry, biology, astronomy, environmental education, etc.) from the primary school level and had
experiences related to the subject.

Study Group

The quantitative dimension of the study was carried out with pre-service teachers who
continue to study in the fall-spring semester of the 2021-2022 academic year in the education faculties
of six state universities in the Mediterranean, Black Sea, Eastern Anatolia and Central Anatolia
regions. The sample consisted of pre-service teachers who were at all grade levels in the science
education department and who were chosen by cluster sampling. Cluster sampling emerges as a
preferred type of sampling if the population consists of groups and the sample includes groups that are
similar in terms of some features within each of these groups (Gravetter & Forzano, 2012). The
accessible population of the study involved 856 people, while the sample included 793 people. Since
research was conducted with a number of pre-service teachers close to the accessible population and
individuals from each cluster were reached, the study used cluster sampling. A closer look at the
content of the science courses suggested that the courses related to science are mainly offered to pre-
service teachers in the first and second grades. However, there are elective or compulsory courses
related to science in the third and fourth grades. Considering that pre-service teachers would also start
a profession in the field of science, those from all grade levels were reached in the study. Table 1
displays demographic information regarding pre-service science teachers.
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Table 1. Demographic information regarding the pre-service science teachers

Variables Groups N Percentage (%)
Female 546 68.85
Gender
Male 247 31.15
1t grade 119 15.00
2" grade 227 28.62
Grade level
3 grade 192 24.22
4™ grade 255 32.16
A (Mediterranean) 176 22.19
B (Central Anatolia Region) 132 16.65
Lo C (Black Sea) 183 23.08
University . .
D (Eastern Anatolia Region) 95 11.98
E (Mediterranean) 122 15.38
F (Central Anatolia Region) 85 10.72
Yes 404 50.95

Laboratory background
No 389 49.05

For the qualitative dimension of the study, maximum diversity and criterion sampling were
preferred in selecting the study group. Maximum diversity sampling is the selection of the group used
to obtain diversity regarding different dimensions (Creswell, 2019; Patton, 2018). The reason for
choosing the maximum diversity sampling is the differences across pre-service teachers’ gender, grade
level and laboratory background. Criteria sampling is the performance of studies on meeting
predetermined criteria (Yildinm & Simsek, 2013). This study deployed criterion sampling since pre-
service teachers receive information about science courses at the undergraduate level.

There is no purpose to generalize in the studies where qualitative interviews are conducted.
Therefore, it is necessary to limit the number of people and work with a maximum of 15-20 people to
have in-depth knowledge on the subject (Creswell, 2019). In the quantitative dimension of the study, a
random university was selected from six state universities in the Mediterranean, Black Sea, Eastern
Anatolia and Central Anatolia regions where the quantitative dimension was conducted due to the fact
that the emotion scores did not differ significantly across the universities and the average emotion
scores were similar. In this regard, pre-service science teachers from each grade level, different
gender, with and without laboratory background were selected to provide the variables in the study.
Therefore, the study group consisted of 20 pre-service science teachers studying in the science
education program at the faculty of education of a state university in the Mediterranean region during
the fall semester of the 2021-2022 academic year.

Table 2. Demographic information regarding the participants

Participants Gender Grade level Laboratory background
Ela Female 2 No
Ali Male 3 Yes
Ata Male 1 No
Ece Female 1 Yes
Gil Female 3 No
Can Male 2 Yes
Efe Male 3 No
Nur Female 2 No
Naz Female 1 Yes
Alp Male 3 Yes
Ahu Female 4 No
Ada Female 4 Yes
Cem Male 4 Yes
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Table 2. Demographic information regarding the participants (Continued)

Participants Gender Grade level Laboratory background
Tan Male 4 Yes
Eda Female 1 Yes
Ege Male 2 Yes
Oya Female 3 Yes
Nil Female 2 No
Isa Male 1 No
Asu Female 4 Yes

Data Collection Tool

This study employed “Achievement Emotions Questionnaire” scale, which was developed by
Pekrun et al. (2002) and adapted to Turkish by Can (2018), as a quantitative data collection tool. The
scale was designed modularly and can be reshaped according to the needs of the researcher (Can,
2018). Since the scale has a multidisciplinary structure, the application for science course was carried
out in the study and the scale was renamed as "Emotions Scale for Learning Science Course Subjects".
Some of the items in the scale are as follows: "l look forward to studying the subjects of science
courses.", "l am so nervous that | do not even want to start studying science subjects.”, "I feel
confident that I can fully learn the subject.”, "I do not even want to start studying as | am depressed
when there are too many science subjects to study.”, "I worry when | look at the books | have to
read.”, "l do not want to learn because | am bored.", "l have an optimistic perspective towards
studying."

The "Achievement Emotions Questionnaire™ scale is multidisciplinary and can be
administered to different age groups (Can, 2018; Pekrun, 2006). Therefore, it is vital to determine
whether the factor loads are suitable for the sample of the study due to the changes in the social
structure, the applicability of the scale to different age groups and courses, and geographical region
differences. Thus, exploratory factor analysis was conducted to reveal the construct validity. KMO test
and Barlett test for normal distribution were performed to determine whether the sample size was
sufficient. In this context, the Barlett value was noted as 0.00 and the KMO value as 0.96. These
results show that the scale is appropriate for exploratory factor analysis.

Exploratory factor analysis examined whether the items in the scale were overlapping and
factor loads were not below 0.30. In the exploratory factor analysis, which was repeated four times,
some items were removed as they were overlapping, and a 38-item scale with four factors was
obtained. Accordingly, the first factor was defined as "shame-hopelessness-anxiety", the second factor
as "pride-pleasure", the third factor as "anger-distress”, and the fourth factor as "hope". The first factor
involved 17 items, the second factor had 4 items, the third factor included 13 items, and the fourth
factor holds four items.

Table 3. Reliability analysis on the emotions scale for learning science course subjects and sub-factors

Scale and factors Cronbach alpha
Scale 0.91
Shame-despair-anxiety 0.93
Pride-pleasure 0.79
Anger-distress 0.99
Hope 0.80

Table 3 depicts that the reliability coefficient of the scale is 0.91. When examined on a factor
basis, the lowest reliability coefficient was found to be 0.80 while the highest reliability coefficient
was 0.99. If this value is greater than 0.70, it means that the scale has a high reliability (Pallant, 2017).
Following the exploratory factor analysis, confirmatory factor analysis (CFA) was conducted to obtain
information about the suitability of the data to the original structure (Seger, 2017).
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Figure 1. Path diagram showing the standardized factor loads of the scale

The path diagram in Figure 1 sug gests that the factors and items in the scale match the
blue lines. The blue lines indicate that the items and factors are correctly matched (Seger, 2017).
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Table 4. Results of model fit indices regarding confirmatory factor analysis

Fitindex Coefficients Best fit index Accepted fit Status of Fit indices
X?sd 4.76 0 <y%/sd< 2 2 <y?sd <5 Accepted
RMSR 0.07 0.00 < RMSR <0.05 0.05 < RMSR <0.10 Accepted
GFI 0.85 0.90<GFI<1.00 0.85 <GFI< 0.90 Accepted
NFI 0.96 0.90<AGFI <1.00 0.85< AGFI <0.90 Excellent
RMSEA 0.07 0.00< RMSEA <0.05 0.05< RMSEA <1.00 Accepted
RFI 0.96 0.95<RFI<1.00 0.90<RFI <0.95 Excellent
CFI 0.96 0.97<CFI<1.00 0.90<CFI1<0.97 Excellent
IFI 0.97 0.95<IFI <1.00 0.90<IFI< 0.95 Excellent
NNFI 0.97 0.95< NNFI <1.00 0.90< NNFI1<0.95 Excellent

Table 4 presents the accepted and best fit indices of some coefficients referenced in
confirmatory factor analysis (Seger, 2017). Table 4 also shows that the NFI, RFI, CFI, IFI, NNFI fit
index shows perfect fit, while the coefficients of other indices are within the accepted fit index limit.
These values affirm that the confirmatory factor analysis was performed appropriately. The result of
all these analyzes demonstrates that the scale was accepted as a data collection tool.

This study utilized an open-ended interview form and a semi-structured interview form for the
gualitative dimension of the study. The open-ended opinion form created by the researcher was used to
reveal pre-service science teachers’ feelings about science courses in a descriptive way. A literature
review was carried out and the emotions in the literature were determined. Emotions were tabulated
and sent to experts, and a data collection tool was prepared in line with the feedback. The other data
collection tool was the semi-structured interview form. Semi-structured interview is the expression of
the world perceived by the participants and their thoughts in qualitative research (Merriam, 2013).
Semi-structured interviews were preferred to reveal different ideas on the subject and to examine them
in depth. In this regard, the "Interview Form for Determining Feelings and Thoughts about Learning
Science Course Subjects" prepared by the researcher was used in the current study. While preparing
the interview form, attention was paid to ensure that the questions in the data collection tool were
understandable and clear. Science educators and language experts were consulted for the content
validity of the first version of the data collection tool. The form got its final version in line with the
expert feedback.

In order to ensure validity and reliability in qualitative studies, four different factors should be
examined: internal validity, external validity, internal reliability and external reliability (Merriam,
2013). Internal validity reveals the credibility of the study, while external validity reveals more
transferability (Creswell, 2019). The internal validity factor is convincing in qualitative studies and
includes steps such as long-term interaction, diversification and participant confirmation (Arastman et
al., 2018). Expert opinion was taken in two ways. As a first step, the questions in the data collection
tool were shown to experts working at different universities. The final version of the data collection
tool was prepared by making arrangements in line with the feedback. In the second step, the analyzes
were examined by experts before being written as findings. Accordingly, necessary corrections were
made by considering the feedback of the experts. Long-term interaction with the participants was
carried out by relaxation conversations with pre-service teachers, planning the study, listening to the
audio recordings at the end of the interview, and asking again about the points that were not
understood. For participant confirmation, the statements of the participants were repeated by the
researcher during the interview. However, the participants listened to the audio recordings after the
interview and the data obtained from the interview were approved. In the last stage, the researcher
edited the audio recordings after writing and submitted them again for the approval of the participants.
In the diversification phase, more than one data collection tool was used, maximum diversity and
criterion sampling were preferred in the selection of the study group, and sample, data and data
analysis diversification were conducted by using numerical, descriptive and content analysis together
in data analysis. In addition, a direct quote of a participant regarding each code is included in the
findings section. For all these reasons, the internal validity of the study was enhanced. The equivalent
of the external validity factor in qualitative studies is transferability and purposeful sampling includes
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the stages of making detailed descriptions (Baskale, 2016). Purposeful sampling type was also
preferred in this study. Accordingly, the necessary theoretical information for the purposeful sampling
type, the demographic characteristics of the participants and the reasons for the selection of the sample
type are explained under the title of the working group. In the detailed description stage, firstly,
philosophy and theoretical information about the study are explained in the introduction of the study,
and in the method section, the design of the study, research group, data collection tool, data collection
and data analysis are explained. The findings section is presented without comment. Finally, the
findings obtained in the discussion and conclusion section were integrated quantitatively and
qualitatively and associated with the literature. For all these reasons, the external validity of the study
was increased.

Data Collection

Necessary permissions were first obtained from the faculties of education to collect
guantitative data. The courses were determined and pre-service teachers were informed about the
subject and aim of the study. In line with this information, the participants were determined and a plan
was made for the study. Afterwards, the data collection process was initiated. The data were collected
between 05/10/2021 and 15/05/2022. The pre-service teachers were emphasized that their
contributions to the study were significant by first mentioning the purpose of the study during the data
collection process. Besides, in order for pre-service teachers to understand what the courses meant by
the concept of "science course subjects” are, it was stated that science courses such as physics,
chemistry, biology, astronomy, environmental education, science teaching, laboratory applications
were included in the undergraduate program of science education of the Higher Education Council
from the first grade to the fourth grade, and generalization was made to these courses with the concept
of "science". While collecting the data, it was emphasized to the pre-service teachers that their correct
and sincere answers to the items in the scales were important in achieving the purpose of the study,
and the importance of the study was mentioned. They were warned not to write a name on the data
collection tool to fill in the data collection tool to reflect their real thoughts, and it was stated that the
data would be analyzed within the framework of confidentiality.

For the qualitative dimension of the study, necessary permissions were obtained from the
university where the research would be conducted. Then, pre-service science teachers were
interviewed and information was given about the subject and aim of the study. In line with this
information, the participants were determined and a plan was made for the study. Afterwards, the data
collection process was initiated. The data were collected between 05/10/2021 and 15/05/2022. The
pre-service teachers were emphasized that their contributions to the study were significant by first
mentioning the purpose of the study during the data collection process. Then, the necessary
motivational speeches were made so that the participants would not be disturbed by the researcher
during the interview and they could fully reflect their thoughts. The motivational speeches of the
individuals participating in the study took approximately 5-10 minutes to express their thoughts
clearly. Before starting the interview, it was stated to the participant that the interview recordings
should be taken and only permission was requested to take the audio recordings. The interview was
started in line with the permission given. The interview form includes a question about the
contributions of the emotion education course to the science course. However, it is known that such a
course is not involved in the undergraduate program. Therefore, what is meant by emotion education
course is presented to the students in detail. A conversation was held with the students about the
subject without guidance to determine and eliminate whether the students had misunderstandings
about the emotion education course. During the interview, the important points were noted by the
researcher and care was taken to confirm the discourses of the pre-service teachers at that time.
Accordingly, the interview lasted approximately 20-40 minutes. During the interview process,
attention was paid to the absence of speeches or discourses directing pre-service teachers. At the end
of the interview, the audio recordings were played so that the teachers could confirm their thoughts
once again, and the interview was terminated by asking whether there were any other thoughts they
wanted to add.
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Data Analysis

Cell-based normal distribution analysis was conducted to determine whether the scores
obtained from the data in the quantitative dimension demonstrated a normal distribution. For the
normal distribution of the data, the mode, median and arithmetic mean should be close to each other
and the skewness-kurtosis coefficients should be in the range of +2 to -2, the mode should be single,
the range should be in the range between the minimum value and the maximum value, the deviations
in the histogram graph should be small and the Kolmogorov-Smirnov and Shapiro-Wilk values should
be greater than 0.05 (Pallant, 2017). However, when the number of samples increases, Kolmogorov-
Smirnov results tend to reject normality (Pallant, 2017). Thus, the Kolmogorov-Smirnov value was not
examined as the sample of the study consisted of 793 people. Parametric tests were used for inferential
statistics during data analysis because the aforementioned conditions were met. SPSS 25.0 package
program was preferred for data analysis and was determined as 0.05 significance level. The total
scores of the emotions were identified in order to perform parametric tests. In this regard, the items in
the pride-pleasure and hope factors in the scale were brought together and the "positive emotion total
score" was calculated. The items in the factors were collected separately and the score was calculated
to perform the analysis on the basis of factors. For instance, the items in the hope factor were
determined and brought together and the "hope total score” was identified. In order to determine the
total score of negative emotions, the items in the shame-hopelessness-anxiety, anger-distress factors in
the scale were brought together and the "negative emotion total score" was calculated. The items in the
factors were collected separately and the score was calculated to perform the analysis on the basis of
factors. To illustrate, the items under the anger-distress factor were brought together and the scores
were collected and the "anger-distress total score” was obtained. The independent sample t-test was
used for the first and fourth sub-problems of the study, and one-way analysis of variance (ANOVA)
was used for the second and third sub-problems. Numerical, descriptive and content analysis were
utilized during the qualitative data analysis. Numerical analysis involves presenting the obtained data
to the readers with frequency or percentage values. Descriptive analysis is the description of the data
and the explanation and interpretation of the descriptions (Creswell, 2019; Yildinm & Simsek,
2013).The reason for using descriptive analysis in this study is to obtain superficial information from
the individuals participating in the study. Content analysis, on the other hand, is to bring together the
data obtained within the framework of themes or categories in codes and present them to readers
(Merriam, 2013). Content analysis was used in the study since the relationships between content and
concepts were examined in depth. This study used diversified analysis through using numerical,
descriptive and content analysis. The data transferred to the computer were read one by one and the
word or words determined as code were underlined. Then, all the codes were brought together and
categories were created, and all categories were analyzed under the theme of feelings and thoughts
about learning science course subjects. The analysis results were presented in a table and shown to
experts, and the analysis results were presented as findings based on expert feedback. To determine
whether the codes of the expert and the researcher were consistent, Miles and Huberman’s (1994)
percentage agreement formula 'P(percentage agreement) = [Na (humber of agreements) / (Na + Nd
(number of disagreements)) x 100]" was used. Yildirim and Simsek (2013) stated that the percentage
agreement must be calculated as 70% or above for consistency to be achieved. The percentage
agreement for this study was calculated as 77.3% (Na=68, Nd=20). Therefore, it can be said that the
codes are consistent.

Findings

This section presents both qualitative and quantitative findings. Accordingly, the findings
regarding whether the feelings of pre-service science teachers about learning science course subjects in
the quantitative research differed significantly across gender (Table 5) and universities (Table 6) were
integrated with the findings obtained from the category of “the contribution of emotion education to
science course” in the qualitative study (Table 7).
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Table 5. Independent samples t-test results on the pre-service teachers’ feeling scores while learning science
course subjects by gender

Gender N X SD Df t p Levene (p)
Female 546 91.60 20.50 791 1.82 0.06 0.07
Male 247 88.79 19.22

As in Table 5, the Levene test result indicates that the variances are equal (p>0.05). Table 5
also depicts that the pre-service teachers’ feelings while learning science course subjects did not differ
significantly across gender [tize1) =1.82; p> 0.05]. As a result of the analyses carried out on a factor
basis, no statistically significant difference was identified. For this reason, the results of this analysis
were not included.

Table 6. One-way ANOVA results regarding pre-service teachers' emotion scores while learning science course
subjects by university

University N X SD Df Mean of Squares  F p

A 176 88.11 18.48 5 644.273 1.59 0.15
B 132 91.76 91.76

C 183 89.37 89.37

D 95 90.36 90.36 787 404.208

E 122 94.95 94.9 792

F 85 89.64 89.64

Table 6 depicts that the Levene test statistic was greater than 0.05. The emotion scores of pre-
service teachers while learning science course subjects did not differ significantly across the
universities [Fs9); p>0.05]. As a result of the analyses carried out on a factor basis, no statistically
significant difference was identified. For this reason, the results of this analysis were not included.

Table 7. Codes for participants in the category of "Contributions of Emotion Education Course to Science
Course"

Codes Participants

Approaching the lesson positively Eda, Nur, Nil, Isa, Ali, Efe, Cem, Tan, Ahu
Stepping firmly into the profession Ece, Naz, Ege, Can, Efe, Cem

Coping with negativity Ata, Isa, Efe, Alp

Boosting productivity Ata

Table 7 shows the codes for the contributions of the emotion education course to the science
course. One of the pre-service teachers who stated that the contribution of emotional education to the
science lesson is a positive approach to the lesson, Eda explains her thought as follows: "... since this
lesson will be shown above a certain level, it can enable individuals who have negative feelings
towards the lesson to approach the lessons positively..." Naz, stating that emotion education
contributes to taking a firm step into the profession, said "...We will have students in the future. We
need to get training for this. If we cannot understand the feelings of our students, we cannot help them.
We should also receive this training so that we can be good teachers when we start the profession in
the future... " Ata, who thinks that emotional education contributes to coping with negativity, makes
the following statement on the subject: "...The teacher may be upset that day, and when he shows us
this, | get nervous, he can't pass the course. But if it were an emotion education lesson, if | knew how
to train our emotions, | would solve my own problems and learn how to cope with the bad events |
experience..." Ece thinks that emotion education will contribute to productivity, and expresses her
thought as "...Negative emotions from the past can also affect the knowledge to be learned at the
university level. Therefore, especially young adult individuals at this level should receive this
education. It maximizes the productivity of young adult individuals... .

The findings of the qualitative research in the category of “emotions that facilitate learning
science course subjects” (Table 10) were integrated with those of the qualitative research in the
category of "emotions that facilitate learning science course subjects” (Table 10), indicating whether
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the emotions that pre-service teachers felt while learning science course subjects (Table 8) and the
hope emotion score among these emotions (Table 9) differed significantly across their grade level.

Table 8. One-way ANOVA results on pre-service teachers' emotion scores while learning science course
subjects across grade level

Grade N X SD Df MeanofSquares F p  Bonferroni 12

1tgrade 119 97.15 20.04 3 3857.08 9.82 0.00 1-3 0.03
2" grade 227 93.50 20.05 392.60 1-4
39grade 192 88.71 19.73 2-4

4" grade 255 86.71 18.71

As is seen in Table 8, the Levene test result shows that the variances are equal. The emotion
scores of pre-service teachers while learning science course subjects differed significantly across the
grade level [F.s2); p<0.05]. This difference was noted to be in favor of the first grade among the first
third grades, the first grade among the first and fourth grades, and the second grade among the second
fourth grades.

Table 9. One-way ANOVA results regarding pre-service teachers
courses by grade level
Grade N X SD Df  Mean of Squares F p Bonferroni 12

1tgrade 119 1424 11595 3 38.65 4.38 0.00 1-4 0.01
2" grade 227 14.75 6960.26 789 8.81

3dgrade 192 15.01 7076.21 792

4" grade 255 15.38

hope" emotion scores while learning science

Table 9 demonstrates that pre-service teachers’ feeling of hope scores while learning science
course subjects varied significantly across the grade level [Fss); p<0.05]. This difference was in favor
of the first grade between the first and fourth grades.

Table 10. Emotions related to the participants in the category of "Emotions that make it easier to learn science
course subjects"
Codes Participants
Curiosity Ata, Ece, Eda, Nur, Ela, Naz, Nil, Ege, Can, Isa, Giil, Oya, Ali, Efe, Alp, Cem,
Tan, Asu, Ahu, Ada
Interest Eda, Nur, Ela, Naz, Nil, Ege, Can, Isa, Giil, Ali, Cem, Tan

Affection  Ata, Eda, Nil, Ege, Can, Isa, Giil, Cem, Asu
Happiness  Nil, Ege, Can, Tan

Pleasure Ata, Eda, Cem, Ada

Excitement Nur, isa, Cem

Trust Eda, Isa

Table 10 shows the codes for emotions that facilitate learning science course subjects. As can
be seen from Table 10, all pre-service science teachers believed that curiosity makes it easier to learn
science course subjects. Ada explains her opinion on the subject as follows: "The sense of curiosity is
among these feelings. If a person is curious about a subject, he/she can do everything he/she can find
out. For instance, the characteristics of scientists include being curious. It all starts with curiosity for
learning.” Ali stated that interest is among the emotions that facilitate learning and added that " no
learning can be mentioned in a place where there is no interest. People want to start learning from
topics that interest them. In fact, the important thing is not the result but the beginning. " Stating that
the feeling of affection makes it easier to learn science subjects, Asu said, "Everything comes from
loving. The more we enjoy a lesson, the more successful we will be.” Can, who thinks that the feeling
of happiness related to the subject positively affects learning, said, "The feeling of happiness motivates
people. A person can be successful in a job that he/she is motivated. If it makes you happy when you
see the subject, learning becomes easier. " The participants also stated that pleasure is among the
emotions that make it easier to learn the science lesson. Ata explains his thought as follows: "When |
look at my life, it is simple to study science when | have a sense of pleasure. In this way, | learn
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meaningfully. ” Stating that the feeling of excitement makes learning easier, Nur expressed her thought
as "...If science is a scientific course and the student is excited about science, it will be easier for this
student to learn the course. Being excited ensures that the process continues better and willingly.”
Expressing that the sense of trust facilitates learning about the subject, Isa said, "If the individual trusts
himself/herself, there is no subject that he/she cannot learn. Anyone with self-confidence learns easily.
Therefore, we should work to develop self-confidence. "

The findings of the qualitative study on whether the "shame-hopelessness-anxiety" emotion
scores (Table 11) and the "anger-distress" emotion scores (Table 12) of the pre-service teachers in the
guantitative study differed significantly across the grade level were integrated with the findings in the
category of "emotions related to the subjects that are difficult to learn in the science course”.

Table 11. One-way ANOVA results concerning "shame-hopelessness-anxiety" emotion scores of pre-service
teachers while learning science course subjects by grade level

Grade N X SD Df  Mean of Squares F p Bonferroni 12

1tgrade 119 41.85 1290 3 1640.00 991 0.00 1-3 0.03
2" grade 227 40.73 14.08 789 105.48 1-4
3f9grade 192 36.57 11.91 792 2-3
4" grade 255 35.88 12.36 2-4

Table 11 displays that the shame-hopelessness-anxiety emotion scores of pre-service teachers
while learning science course subjects varied significantly across the grade level [F.01); p<0.05]. This
difference was in favor of the first and second grades.

Table 12. One-way ANOVA results regarding pre-service teachers
learning science course subjects by grade level

Grade N X SD Df  Mean of Squares F p Bonferroni 12

anger-distress” emotion scores while

1%grade 119 32.17 11.04 3 1080.77 9.66 0.00 1-2 0.03
2 grade 227 28.88 11.28 789 111.77 1-3
3dgrade 192 27.30 10.15 792 1-4
4"grade 255 26.10 9.97 2-4

Table 12 suggests that the anger and distress emotion scores of pre-service teachers while
learning science course subjects differed significantly across the grade level [Foss); p<0.05]. This
difference was determined to be in favor of first and second grades.

Table 13. Codes for participants in the category of "Emotions about subjects that are difficult to learn in science
class"

Codes Participants

Fear Ata, Ela, Naz, Nil, Can, Isa, Giil, Oya, Ali, Cem
Anxiety Ece, Ela, Naz, Nil, Can, Isa, Giil, Oya, Ali
Stress/Distress Ata, Naz, Isa, Giil, Ali, Efe, Cem, Tan, Ada
Hopelessness Eda, Ege, Isa, Ali, Cem, Tan

Anger Ata, Isa, Ali, Tan

Frustration Ege, Isa

Regret Nil

Burnout Ada

Table 13 shows the codes for emotions related to the subjects that are difficult to learn in the
science course. Describing the feelings felt about the subjects that are difficult to learn in the science
course as fear, Can said, "...others can do it, you have difficulty. | can't do it. There is also a situation
of comparison in society. This situation affects psychology completely differently. That's why I'm
afraid that issue will come up again." Oya mentioned that she felt the feeling of anxiety and that the
reason for feeling this feeling was "I think | should not learn the subjects, I will not use my knowledge
that it will not work for me in real life, so | would feel anxiety. He is worried about how I will teach
these subjects to my students in the future. " Efe, who argues that the feeling of stress/distress exists in
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them, expresses his thought as "It gives me stress because there is a formula everywhere and it
consists of continuous processes.” Ali states that he feels hopelessness about the subjects that are
difficult to learn and explains his opinion as follows: "I do not want to attribute my hopelessness to
difficult subjects. However, our teachers sometimes pass the subjects cursively and these issues are the
issues we have difficulty with. We are waiting for the teacher to tell us again. It indeed happens this
way. In this case, when it comes to those issues, | desperately wait for the subject to pass.” Tan, who
states that he has a feeling of anger, explains his thought as follows: “...Anger at myself, at the
subject. What | see as difficult, others see as easy. | get angry with the teacher, too. Because it
shouldn't be a difficult subject for us, if students get low grades, shouldn't they try to say that there is a
problem in this regard and try to teach it?" Isa, who argues that he feels the feeling of disappointment,
explains his thought as follows: "I think what | am missing from my friends who know these issues and
score well. I'm trying to learn, I'm having a hard time and I'm disappointed for this reason. "

The findings regarding whether the "pride-pleasure” feeling score (Table 14) that the pre-
service in the quantitative study felt while learning science course subjects differed significantly in
terms of the grade level were integrated with those of the qualitative study in the category of "The
feelings of pre-service science teachers towards the science course and the reasons why these feelings
were felt" (Table 20). Besides, the findings regarding whether the emotion scores (Table 15), "shame-
hopelessness-anxiety" (Table 16), "pride-pleasure” (Table 17), "anger-distress" (Table 18) and "hope"
(Table 19) of the pre-service teachers' emotion scores differed significantly across their laboratory
background were also integrated with the findings of the qualitative study regarding the category of
"the emotions of pre-service science teachers towards the science course and the reasons why these
emotions are felt" (Table 20).

Table 14. One-way ANOVA results concerning "pride-pleasure” emotion scores of pre-service teachers while
learning science course subjects by grade level
Grade N X SD Df Mean of Squares F p

1%tgrade 119 15.10 2.75 3 7.15 0.90 0.44
2" grade 227 15.24 2.85 789 7.94

3 grade 192 15.60 2.74 792

4™ grade 255 15.36 2.86

Table 14 shows that the pre-service teachers’ pride-pleasure emotion scores while learning
science course subjects did not vary significantly across the grade level [F.90); p>0.05].

Table 15. Independent samples t-test results on the emotion score of pre-service teachers while learning science
course subjects in terms of their laboratory history

Laboratory Background N X SD Df t p Levene (p) d
Yes 404 8896 19.15 791 250 0.01 0.18 0.17
No 389 92,53 20.99

As observed in Table 15, the pre-service teachers’ emotion scores while learning science
course subjects differed significantly across their laboratory background [tze1y = 2.50; p< 0.05]. This
difference was in favor of those without laboratory background and had a small effect. Factor-based
analyzes were conducted due to the statistically significant difference.

Table 16. Independent samples t-test results on the "shame-hopelessness-anxiety" emotion score of pre-service
teachers while learning science course subjects in terms of their laboratory history
Laboratory Background N X SD Df t p Levene (p) d
Yes 404 3657 1193 791 4.00 0.00 0.42 0.26
No 389 40.22 13.93

As shown in Table 16, the pre-service teachers’ shame -hopelessness-anxiety emotion scores
while learning science course subjects were identified to differ significantly across their laboratory
background [tze1y = 4.00; p< 0.05]. This difference was in favor of those without laboratory
background and had a small effect.
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Table 17. Independent samples t-test results of the "pride-pleasure” emotion score of pre-service teachers while
learning science course subjects in terms of their laboratory background

Laboratory Background N X sD Df t p Levene (p) d
Yes 404 1569 2.66 791 350 0.00 0.10 0.23
No 389 15.00 2.93

As in Table 17, the pride-pleasure emotion scores of pre-service teachers while learning
science course subjects varied significantly in terms of their laboratory background [tge;) = 3.50; p<
0.05]. This difference was in favor of those with laboratory background and had a small effect.

Table 18. Independent samples t-test results of the "anger-distress" emotion score of pre-service teachers while
learning science course subjects in terms of their laboratory background

Laboratory Background N X SD Df t p Levene (p)
Yes 404 2551 1034 791 -150 0.11 0.08
No 389 28.73 11.12

Table 18 suggests that the pre-service teachers’ anger and distress emotion scores while
learning science course subjects did not differ significantly across their laboratory background [tze1) =
-1.59; p> 0.05].

Table 19. Independent samples t-test results of the "hope™ emotion score of pre-service teachers while learning
science course subjects in terms of their laboratory background
Laboratory Background N X SD Df t p Levene (p) d
Yes 404 1538 253 791 425 0.00 0.14 0.27
No 389 1448 3.33

Table 19 illustrates that the pre-service teachers’ feeling of hope scores while learning science
course subjects varied significantly in terms of their laboratory background [tze1y = 4.25; p< 0.05].
This difference was in favor of those with laboratory background and had a small effect.

Table 20. Findings related to the category of "the feelings of pre-service teachers towards the science course and
the reasons why these feelings are felt"

Gender Laboratory background

Emotion ) ® Grade (f) Reason for feeling
F M Yes No 1. 2. 3 4
Curiosity 7 0 4 3 5 1 1 0 Contentof topics
Active involvement
New learnings
Pleasure 2 0 2 0 0 2 0 0 Fun
The joy of experimenting
Trust 1 0 1 0 0 0 O 1 Professional competence
Pride 1 0 0 1 0 0 O 1 Pleasure of success
Hope 2 0 2 0 1 1 0 0 Beingan ideal teacher
Reaching the results of the
experiment
Anxiety 6 4 4 6 4 3 2 1 Failureto perform the experiment
Insufficient feeling
Excess of formulas
Distress/Stress 5 6 6 5 5 5 1 0 Teacher-centered
Memorizing
More Information
Hopelessness 3 2 1 4 4 1 0 0 Inability to understand topics

Feeling of failure
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Table 20. Findings related to the category of "the feelings of pre-service teachers towards the science course and
the reasons why these feelings are felt" (Continued)

Gender Laboratory background
Emotion ) y(f) ’ Grade (7 Reason for feeling
Yes No 1. 2. 3. 4
Anger 2 2 1 3 1 1 1 1 Theoretical knowledge
Memorizing
Hate 2 4 2 4 3 1 1 1 Memorizing
Narration
Theoretical knowledge
Psychological abuse
Frustration 1 3 1 3 1 1 1 1 Failure to get the value of the
work
Failure to learn formulas
Sadness 0 6 1 5 2 3 1 0 Lowmark
Scolding
Embarrassment 0 3 1 2 2 1 0 0 Disgrace

As in Table 20, curiosity emerged as one of the most common emotions experienced by
female pre-service teachers while learning science subjects, whereas distress and sadness were more
frequently reported among male pre-service teachers. Regarding laboratory experience, stress was
identified as the predominant negative emotion among pre-service teachers with a laboratory
background, while anxiety was most common among those without such a background.

Discussion, Result and Recommendations

The emotions of pre-service teachers while learning science course subjects did not differ
significantly across gender and university. Upon examining the relevant literature, some studies
suggested that gender had no statistically significant effect on learning (Cheng et al., 2009; Simsek,
2019). This result is in line with the related literature. The question in the qualitative dimension of the
study aims to determine the contributions of emotion education course to science courses.
Accordingly, the pre-service teachers were found to use expressions such as positive approach to the
lesson, stepping firmly into the profession, coping with negativities, and increasing productivity while
explaining these contributions. This result is congruent with that of the study conducted by Garn et al.
(2017). The reason for these results may be because pre-service science teachers developed a sense of
affection for their departments starting from the first grade after enrolling the science education
department and that students have the sense of belonging. In addition, the content of the undergraduate
program of all branches, including the science education department, was changed by the Council of
Higher Education with a new regulation in 2018. At the undergraduate level, science courses are
offered to students from the first grade to the fourth grade as elective or compulsory courses. Although
a similar teacher training program is implemented in Tiirkiye, the variety of universities has led to the
idea that pre-service teachers may be affected by geographical and social structure differences. In
addition, the fact that the science course is a practice-based course can bring to mind the technological
opportunities of universities. These opportunities vary according to universities, revealing the idea that
pre-service teachers learn science course subjects and therefore, their emotions may be affected.
However, the results do not support this idea. Therefore, this may be due to the fact that the teacher
training program applied in the departments in the faculties of education in Tiirkiye is similar.

The study found that the emotions of pre-service teachers while learning science course
subjects differed across the grade level. Accordingly, the significant difference in the "shame-
hopelessness-anxiety” factor was in favor of the first and second grades. The literature showed that
anxiety has a negative effect on learning (Frenzel et al., 2016; Hagenauer et al., 2015). In addition, the
gualitative dimension of the study aims to explore the feelings of pre-service teachers about the
subjects they had difficulty in learning. These emotions were determined as burnout and regret. In his
study, Goleman (2020) noted that individuals may experience disappointment and regret as a result of
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experiencing shame. The significant difference in the "anger" and "distress" factors was in favor of the
first and second grades. The study conducted by Keller et al. (2014a) demonstrated that pre-service
teachers mostly experienced feelings of anxiety and anger. Christianson (1992) pinpointed that
individuals with feelings of distress have learning difficulties. Therefore, it is likely that the results are
in line with the literature. The fact that these negative emotions are in favor of the lower classes may
be due to the fact that students have just started their education at the undergraduate level and think
that the contents they need to learn in this direction are theoretically more and abstract. On analyzing
the qualitative dimension, pre-service teachers were determined to experience anxiety, anger, distress,
disappointment in learning difficult subjects and that the feeling of distress related to the lesson
depended on memorization. In his study, Levering (2000) stated that the feeling of disappointment
may arise when the expectations of individuals are not realized. Therefore, failure to meet the
expectations of pre-service teachers regarding learning may have led to this result. In brain-based
learning, negative emotions lead individuals to memorize by creating brain collapse (Jensen, 2006),
which supports this result. Besides, Pekrun (2006) concluded that there may be feelings related to the
activity such as frustration and boredom experienced during learning, as well as feelings of
hopelessness, anger, shame, and distress, and that these feelings are among the feelings of success.
Therefore, emotions such as frustration experienced by pre-service teachers during learning may have
caused them to feel emotions of hopelessness and anger. This difference was in favor of the first
graders in the "hope" factor. Sert Agir (2017) emphasized that the sense of hope is the definition of the
situation that is desired to be realized in future life. Therefore, this result may be because pre-service
teachers develop a positive belief that they can learn science course subjects better in the future.
Another question in the qualitative dimension aims at identifying emotions that facilitate learning.
These emotions suggested that the sense of hope was not among the emotions that facilitated science
course subjects, yet the sense of trust was mentioned. Hadley and MacLeod (2010) highlighted that a
sense of trust can reveal a sense of hope in individuals. In this case, pre-service teachers may have
described the meaning they attributed to the sense of hope as trust. Therefore, the results are in parallel
with the literature. It was also concluded that the "pride and pleasure™ feelings of pre-service science
teachers while learning science course subjects did not differ across the grade level. Pekrun et al.
(2007) explain in the control value theory that the feelings of pleasure and pride are the emotions that
activate the individual. Hong et al. (2016), on the other hand, mentioned that teachers experienced
more pride in the classroom environment. Considering pre-service teachers as the teachers of the
future, they may want to raise their students as well-equipped, positive and successful individuals.
When these wishes are realized, they can be proud of both their own academic success and the success
of the students. As a result, the fact that the feeling of pride did not differ significantly may be due to
the fact that every learner felt this feeling in the same way. Bagozzi et al. (1999) stressed that students
can experience positive emotions while learning the subjects they like and that positive emotions
affect learning positively. The lack of difference in these emotions may be due to the fact that pre-
service teachers generalized the subjects they were happy to learn to all science course subjects. In
addition, this may be an indication that pre-service teachers have positive feelings about learning
science course subjects. When the open-ended opinion form of the study was examined, the feeling of
pride and pleasure about the science course was felt and the reason for these feelings was the pleasure
of experimenting and success. Erdamar Ko¢ and Demirel (2008) emphasized classroom
responsibilities in their study and stated that students can enjoy their learning if they take
responsibility. Therefore, pre-service science teachers at all grade levels enjoy learning due to the
responsibilities given to them in the classroom, which may be the reason for this situation.

The study also suggested that the emotions of pre-service science teachers while learning
science course subjects differed significantly in terms of their laboratory background. This difference
in feelings of "shame-hopelessness-anxiety" was in favor of those who did not have a laboratory
background. A closer look at the open-ended opinion form showed that pre-service teachers felt
anxiety due to not being able to perform the experiment, and they experienced hopelessness due to the
feeling of not being able to do it. Caulfield et al. (2000) pointed that individuals' experiences cause
permanent learning and that they can keep information in their long-term memories. However, he also
noted that if the experience is not sufficient in brain-based learning or if it is perceived as a threat,
negative emotions arise and the brain turns itself off and learning is prevented. Kacar et al. (2021)
pointed out that some of the pre-service science teachers did not have sufficient knowledge about
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laboratory safety. Factors such as not knowing laboratory materials, not knowing the safety steps to be
taken during the experiment, and not having the ability to conduct experiments may have revealed the
negative emotions. The fact that pre-service teachers with laboratory backgrounds performed the
experiments faster and more accurately than those without laboratory backgrounds may have caused
those without this background to feel embarrassed. In addition, experimental setups that become
difficult if they do not eliminate their deficiencies may cause them to worry about learning and despair
at the thought of not being able to carry out future experiments. In this case, pre-service teachers who
do not have a laboratory background may have difficulty in making the information about science
permanent. This difference in the feelings of "pride-pleasure™ and "hope" was in favor of those with
laboratory background. In the study conducted by Bayrakci and Unal (2021), they stated that the
lesson was more fun, the process progressed faster, the students waited for the lesson more eagerly,
and their motivation interest levels for the lesson increased and they started to affection science thanks
to the experiments. Besides, pre-service teachers felt pride due to the pleasure of success, hope due to
the effort to reach the experimental results and being an ideal teacher, and a sense of pleasure due to
the pleasure of fun lessons and experimentation. Therefore, it is expected that those with a laboratory
background will have a positive feeling towards this course. There was no significant difference in
"anger-distress" feelings compared to laboratory background. However, it was determined that
sadness, anger and hate feelings of students without laboratory background were at the forefront.
Yazgan et al. (2012) indicated that the feeling of hate is a more permanent emotion than anger and that
it is difficult to hide this emotion and that it can take time to suppress and change it. The study
conducted by Giirdal (1997) revealed that students may hate studying the subjects of the science
course and experiments on science. The emergence of this hatred may be the result of negative
situations that occur in the individual's life. Akbudak (2005) concluded that students can experience
hatred because of not being able to experiment, being predominant in mathematics, being seen as a
boring and difficult lesson, and not liking the teacher. The emergence of these feelings in pre-service
teachers may be due to environmental or individual deficiencies in laboratory practices. However, the
lack of a statistical difference in feelings of anger and distress may be due to the fact that the number
of pre-service teachers experiencing these feelings is not high. Therefore, it can be said that the
quantitative and qualitative dimensions support each other.

1. This study revealed that pre-service teachers with a laboratory background experienced
more positive emotions. Additional applications may be carried out to help students
without laboratory experience cultivate positive emotions.

2. The findings revealed that negative emotions were more prevalent among first-year
students. To address this, activities can be organized to foster positive emotions among
pre-service teachers, enabling them to take more confident steps in their undergraduate
journey and enhance their personal development.

3. The present study suggested the reasons for the difficulty in learning about science course
subjects and the negative emotions experienced in difficult moments. Seminars could be
organized for pre-service teachers to address these challenges and foster positive
emotional experiences.

4. This study employed a mixed method design. Future research could employ an
experimental design to assess the impact of emotions on learning outcomes.

5. This study is limited to pre-service science teachers. Future research may be conducted
with teachers from different branches.

6. This study was conducted using a cross-sectional approach. A longitudinal study could be
undertaken in the future to observe changes in emotions over time.
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Giris

Norobilim alanindaki son gelismeler, 6grenmede biligsel ve duyussal iglevler arasinda baglanti
oldugunu ortaya koymaktadir (Immordino-Yang ve Damasio, 2007). Bu baglantinin ortaya
cikarilabilmesi i¢in One siirillen beyin temelli 6grenme bireylerin yasantilarmi bir biitiin halinde
oziimseyerek bilgileri 6grenmesine dayalidir. Beyin temelli 6grenmede 6grenenler yalnizca ¢alistiklar
konu ile ilgili baglantilar1 goérmezler, ayn1 zamanda Onceki ve yeni bilgileri arasinda iligski kurarak
anlaml ogrenmeyi gerceklestirirler (Caine ve Caine, 2002). Beyin temelli 6grenme O6grenmeyi
etkileyen faktorlerin 6nemine vurgu yapan ¢ok yonlii bir kavramdir ve bu faktorler driintiileme, bellek,
dikkat, motivasyon, beslenme-su, oksijen, hareket, ¢evre, koku, renk, miizik, uyku ve duygular olarak
alan yazinda yer almaktadir (Caine ve Caine, 2002; Goleman, 2020; Jensen, 2006). Yuo vd. (2006)
duyguyu, herhangi bir olayin sebebini anlamada, problem ¢6zme durumunda ve biligsel aktivitelerin
saglanmasinda kullanilan hisler olarak ifade etmektedir. Myers ve Derakshan (2004) ise duyguyu
bireyin i¢ diinyasinda var olan durumlari, dis diinyaya yansitmasi olarak tamimlamaktadirlar. Her
duygunun tasidig1 anlam birbirinden farklidir ve bu nedenle duygular yasanti kaynakli olarak olumlu
ve olumsuz olarak smiflandirilmaktadir (Izard, 2010). Ogrenme esnasinda bireyin olumlu ya da
olumsuz duygular1 beyinde degisiklikler meydana getirerek farkli viicut kimyasallarinin
salgilanmasma neden olmaktadir. Ornegin, memnuniyet verici 6grenme kosullar1 beyinde endorfin
salgilanmasini saglamaktadir. Endorfin 6grenmenin eglenceli bir deneyime doéniismesine yol
acmaktadir (Wolfe, 2001; Wortock, 2002). Fakat iist diizey stres igeren durumlarda ise buna bagh
olarak korku ortaya ¢ikmaktadir. Stres ve korkunun beyinde yarattigi etki ¢okiis olarak
nitelendirilmektedir. Cokiis yasayan beyin sadece ezber yapmaya yonelir. Siirekli ezber yapma ise
kisinin 6z giiven duygusunu yitirmesine neden olmakta ve anlamli 6grenmeyi engellemektedir.
(Ausubel, 1968; Keles ve Cepni, 2006). Caine ve Caine (2002) BTO’de anlamli 6grenmenin ezber
yoluyla olmadigimi o6nceki bilgilerle yeni bilgiler arasinda iliski kurularak gerceklestigini ifade
etmektedir. Dolayisiyla alanyazindaki ¢aligmalar 6grenme siirecinde olumsuz duygularin bireylerin
ogrenmelerini engelledigini, olumlu duygularin ise 6grenmeyi destekledigini gostermektedir (Bagozzi
vd., 1999; Caine vd., 2005; Goetz vd., 2023; Pekrun, 2006). Ogrencilerin égrenmesini olumlu ya da
olumsuz sekilde etkileyen duygular1 Pekrun (2006) basar1 duygular1 olarak adlandirmis ve kontrol
deger kuramim ortaya atmistir. Kontrol deger kurami, duygularin hiyerarsik olarak organize edilerek
modellenmesine dayanmaktadir (Pekrun, 1992; Pekrun vd., 2011). Bu kuram bireylerin basari,
ogrenme, akademik deneyimlere iliskin hissettikleri duygular1 ifade etmektedir (Pekrun, 2006; Pekrun
vd., 2023). Kontrol deger kuramina gére umut, gurur, 6tke, kaygi, umutsuzluk, utang, keyif ve sikilma
basar1 duygularidir (Pekrun vd., 2023). Basar1 duygularinin kontrol degeri kurami, basar1 ve akademik
baglamlarda deneyimlenen duygularin 6nciillerini ve etkilerini analiz etmek i¢in biitiinleyici bir
cergeve sunmaktadir. Bu kuram duygularin 6grenme ve performans iizerindeki etkilerini iceren yapiy1
biitiinlestirmektedir (Pekrun, 2006; Peny vd., 2001).

Ogretmenlerin sahip olduklar1 duygular, dgrenme ve Ofretme siirecinde dnemli bir yere
sahiptir (Becker vd., 2014). Ciinkii 6gretmenlerin yasanti kaynakli var olan duygulari, 6grencilerin
dersi sevmesi, motivasyonu saglamasi, derse dikkat vermesi, akademik basarisi gibi birgok faktorii
etkilemektedir(Pekrun, 2006; Pekrun vd., 2007; Pekrun ve Stephens, 2010; Zembylas, 2004). Bu
nedenle dgretmen yetistirmede duygularin 6nemi géz ardi edilmemelidir (Appleton, 2008; Sutton ve
Wheatley, 2003). Dolayisiyla gelecegin Ogretmenleri olan fen bilgisi dgretmen adaylarmin fen
bilimleri ders konularin1 6grenmeye iliskin duygularinin 6gretmenlik meslek hayatlarini olumlu ya da
olumsuz yonde etkileyecegi diisiiniilmektedir. Alanyazin incelendiginde duygularla ilgili olarak din
duygusu (Kogak ve Kayiklik, 2019), simif 6gretmen adaylarmmin fen bilimlerine yonelik duygular
(Uzun ve Basaran Ugur, 2018), dgretmen adaylarinin Ingilizce dersine yonelik duygular1 (Can, 2018),
duygularin okumadaki onemi (Pekrun, 2022), ilkokul &grencilerinin matematik dersine iliskin
duygular1 (Lichtenfeld vd., 2023; Putwain vd., 2020), matematik basarisi ile sikinti duygusu arasindaki
iligkinin belirlenmesi (Goetz vd., 2023), &gretmen adaylarmin fen dersini dgrenirken yasadigi
duygular ile dgretmenlik uygulamalarinda 6gretirken hissettikleri duygular arasindaki iliski (Brigido
vd., 2013) gibi nicel ve nitel yontemle tasarlanan ¢alismalarin yer aldigi belirlenmistir. Gorildigii
tizere nicel ve nitel yontemle tasarlanan sinirlt sayida ¢alismada fen bilgisi 6gretmen adaylar1 ve fen
bilimleri dersi konu edilmistir (Brigido vd., 2013; Uzun ve Basaran Ugur, 2018). Ogretmen
adaylarinin fen bilimleri ders konularimi 6grenmeye iligkin duygularinin ortaya ¢ikarilmasi, 6gretmen

244



Ayse Rabia BASARAN UGUR,
Egitim Kuram ve Uygulama Aragtirmalar Dergisi 2024, Cilt 10, Say1 3, 243-264 Emine GUNERI, Giilay BEDIR

adaylarinda igsel bir farkindalik yaratarak olumlu duygularin siirekliliginin saglanmasi, olumsuz
duygularin giderilmesi igin 6nemli yol gosterebilecektir (Zembylas ve Schutz, 2009). Bu nedenle fen
bilimleri ders konularim o6grenmeye iliskin duygularin ortaya c¢ikarilmasi egitim fakiiltelerinde
ogrencilerin duygu durumlarinin géz Oniine alinmasi, olumlu duygularinin siirekliliginin devam
ettirilmesi, varsa olumsuz duygularinin azaltilmasi ve daha kaliteli, 6zverili, kendine giivenen
Ogretmenlerin yetistirilmesi agisindan alana katki saglayabilecektir.

Nitel ve nicelin birbirini tamamlamasina ve daha derinlemesine sonuclar elde edilmesine
yonelik gerceklestirilen karma ydntem ile tasarlanan ¢alismalarin incelenen alanyazinda eksik oldugu
belirlenmistir. Bu ¢aligmada da karma yontem kullanilarak nicel verilere yonelik kisisel yorumlama
eksikligini nitel boyut ile nitel yontemin kisisel yanlilik ve katilimci simrliliginin zayif yoniinii nicel
boyut ile telafi etmeye ¢alisilmistir (Creswell ve Plano Clark, 2020). Bu sayede nicel ve nitel yontemin
zayif yonleri azaltihp giliclii yonleri ortaya c¢ikarilarak, arastirma sonuglarmin daha dogru,
derinlemesine ve giivenilir sekilde ortaya ¢ikarilmasi saglanacaktir.

Alanyazin incelediginde cinsiyet (Brigido vd., 2013), basar1 (Pekrun, 2006) gibi degiskenler
g6z Oniline almarak gerceklestirilen duygu ¢alismalarinin oldugu belirlenmistir. Bu degiskenlerin
disinda laboratuvar gegmisi, 6grenim goriilen iiniversite, sinif diizeyi gibi degiskenleri géz oniine alan
duygu calismalarinin incelenen alanyazinda yer almadigi belirlenmistir. Alanyazinda laboratuvarlarin
fiziksel donanim eksikligi ve 6grencilerde laboratuvar ge¢misinin olmamasinin olumsuz yonlerinin
bulundugunu ifade eden galismalar yer almaktadir (Can, 2012; Hofstein ve Lunetta, 2004). Fakat bu
olumsuz yonlerin 6grenmeyle iliskisini belirleyen ve bu durumun duygularla baglantisini ortaya koyan
caligmalarin alanyazinda eksik oldugu goriilmiistiir. Bu kapsamda laboratuvar gecmisi olan ve
olmayan 6gretmen adaylarinin fen bilimleri ders konularimi 6grenmeye iliskin duygulariin farklilik
gosterilebilecegi diisiiniilmektedir. Dolayisiyla ¢alismanin alanyazindaki bu eksikligi giderebilecegi 6n
gorlilmektedir. Tiirkiye’de 2018 yili itibari ile lisans programlarinin igerigi degistirilmistir. Her ne
kadar Tiirkiye’de benzer 6gretmen yetistirme programi kullanilsa da, 6grencilerin toplumsal, cografi
yap1 farkliliklarindan, iniversitelerin donanim yapisindan ve Ogretim iiyelerinin tutumlarindan
etkilenebilecegi diistiniilmektedir. Dolayisiyla bu farkliliklar g6z oniline alinarak 6grenim goriilen
iiniversite degiskeni ile 6grenmeye yonelik duygular arasindaki iliskisinin belirlenmesinin alanyazina
katki saglayacagi distinilmektedir. Pekrun (2022) tarafindan gergeklestirilen caligmada tutum
ifadesinin duyguyu niteleyen bir davranig bi¢imi oldugu belirtilmektedir. Bu kapsamda alanyazinda
matematik (Calik, 2014) ve fen bilimleri dersine yonelik tutumun sinif diizeyi agisindan (George,
2000; Ozgiin Koca ve Sen, 2006) incelenmesine yonelik calismalarin yer aldigi belirlenmistir. Fakat
fen bilimleri ders konularimi1 6grenmeye yo6nelik tutum ya da duygu ¢alismalarinin alanyazinda yer
almadig1 gorilmistiir. Duygular dinamiktir ve olumlu duygular yasantiya bagli olarak olumsuza,
olumsuz duygular ise belli bir zamandan sonra olumlu duygulara doniisebilmektedir (Kogak ve
Kayiklik, 2019). Bu nedenle yasanti kaynakli zaman igerisinde duygu degisiminin olma durumu goz
oniline alindiginda, simif diizeyine gore fen bilimleri ders konularin1 6grenmeye yonelik duygularinda
degisim gosterebilecegi diistiniilmektir. Bu nedenle fen bilimleri ders konularin1 6grenirken hissedilen
duygularin  simf diizeyine gore incelenmesiyle alanyazindaki eksikligin  giderilecegi
disiindirmektedir. Olumlu duygular bireyi rahatlattigi i¢in O0grenme kalitesini artirmaktayken,
olumsuz duygular viicut dengesinde bozulmalara neden oldugu i¢in 6grenme kalitesini diisiirmektedir
(Caine ve Caine, 2002). Ogrenme kalitesini artirmak igin derse yonelik olumlu duygularin én plana
¢ikarilmasinin ve var olabilecek olumsuz duygularla bireylerin bas edebilmesinin 6nemli oldugu
diistiniilmektedir. Bu durum ise fen bilimleri 6gretmen adaylarinin duygularinin belirlenmesi, olumlu
duygularin siirdirilebilirliginin saglanmasi, varsa olumsuz duygularin altinda yatan nedenlerin
belirlenmesine yonelik ¢aligmalarin yiiriitiilmesiyle miimkiin olabilir. Alanyazin incelendiginde sevgi
egitimi (Sahin vd., 2018), merhamet egitimi (Kiral ve Bagbag, 2016) iizerinde ¢alismalarin yer aldig
goriilmektedir. Fakat duygularin sevgi ya da merhamet duygulariyla sinirli olmadigr bilinmektedir.
Dolayisiyla olumlu ya da olumsuz duygular iginde barindiran g¢aligsmalarin 6gretmen adaylarinin
ogrencilik yasantilarinda kendi, meslek hayatlarina basladiklarinda ise 6grencilerinin duygularini fark
etmede 6nemli rol oynayacagi diisiiniilmektedir. Dolayisiyla bu ¢aligmanin amaci fen bilgisi 6gretmen
adaylarmin fen bilimleri ders konularini 6grenmeye iliskin duygularinin belirlenmesidir. Bu amag
dogrultusunda asagida yer alan sorulara cevap aranacaktir.
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1- Fen bilgisi 6gretmen adaylarinin fen bilgisi dersinin konularin1 6grenmeye iliskin duygu
puanlari cinsiyete gore anlamli sekilde farklilagmakta midir?

2- Fen bilgisi 6gretmen adaylarinin fen bilgisi dersinin konularin1 6grenmeye iliskin duygu
puanlar1 6grenim goriilen {iniversiteye gore anlamli sekilde farklilagsmakta midir?

3- Fen bilgisi 6gretmen adaylarinin fen bilgisi dersinin konularini 6grenmeye iliskin duygu
puanlart sinif diizeyine gére anlamli sekilde farklilasmakta midir?

4- Fen bilgisi 6gretmen adaylarinin fen bilgisi dersinin konularini 6grenmeye iliskin duygu
puanlari laboratuvar ge¢gmisine gore anlamli sekilde farklilagmakta midir?

5- Fen bilgisi 6gretmen adaylariin fen bilgisi dersine yonelik hissettikleri duygulara iliskin
deneyimleri nasildir?

Yontem
Arastirmanin Deseni

Bu calismada karma yontem desenleri arasinda yer alan yakinsayan paralel desen tercih
edilmistir. Yakinsayan paralel desen arastirma yapan kisi ya da kisilerin nicel ve nitel asamalarin
ikisini de es zamanli olarak uygulamasina dayanmaktadir (Creswell ve Plano Clark, 2020). Bu desen
iki yonteme de esit dncelik vermektedir. Yakinsayan paralel desen ¢éziimleme esnasinda bu agamalari
birbirinden ayr1 tutarak ¢O6ziimleme sonrasinda genel yorumlama yapilirken sonuglarin
birlestirilmesine dayanmaktadir (Creswell ve Plano Clark, 2020; Robson, 2017). Burada yer alan
temel diislince ayn1 konuya dair iki tiir veriyi farkli araclar kullanilarak toplamaktir. Bu desenle elde
edilen veriler ayr1 ayr1 analiz edilmekte ve analiz sonrasinda veriler yan yana karsilastirma denilen
yontem ile karsilastirnlmaktadir. Bu yontemde ilk elde edilen bulgulari (6rnegin nicel asamada
istatistiksel olarak gerceklestirilen test bulgularini kabul etme ya da reddetme gibi) sunulmakta, daha
sonra ise ikinci elde edilen bulgular (6rnegin nitel verilere iliskin kodlama sonuglari) ortaya
¢ikarilmaktadir (Creswell ve Creswell, 2021). Calismada nicel ve nitel verilerin ikisine de esit agirhik
verilmesi, nicel ve nitel verilerin ayr1 ayr1 analiz edilerek sunulmasi, sonuglarin birlestirilmesi ve
karsilagtirilma yapilarak sunulmasindan dolay1 ¢aligmada yakinsayan paralel desen tercih edilmistir.
Arastirmanin nicel boyutunda kesitsel tarama deseni tercih edilmistir. Kesitsel tarama deseni evreni
temsil eden nicelikte ve nitelikte olan gruplar {izerinde gergeklestirilen ¢aligmalar1 kapsamaktadir
(Robson, 2017). Calismada verilerin tek seferde toplanmasi, konuya iligkin var olan durumun goz
Oniine serilmesi ve buna bagli olarak fen bilgisi 6gretmen adaylarmmn bilimleri ders konularimi
ogrenmeye yonelik duygularmin belirlenmesi amaclandigl igin, bu arastirmanin nicel boyutunda
kesitsel tarama deseni tercih edilmistir.

Aragtirmanin nitel boyutunda ise fenomenoloji deseni tercih edilmistir. Fenomenoloji
deseninin temelinde yasantilar yer almaktadir ve bu desende dnemli olan bireylerin olguya, yasantiya
ya da durumlara iliskin tecriibeleridir (Creswell, 2019). Calismada fen bilgisi 6gretmen adaylarinin fen
bilimleri derslerini (fizik, kimya, biyoloji, astronomi, ¢evre egitimi vb.) ilkokul kademesinden itibaren
almis olmalari, konuya iligkin yasantilarinin s6z konusu olmasindan dolay1 fenomenoloji deseni tercih
edilmistir.

Arastirma Grubu

Bu ¢aligmanin nicel boyutunun ulagilabilir evreninde Akdeniz, Karadeniz, Dogu Anadolu ve
I¢ Anadolu bolgelerinde bulunan alt1 devlet {iniversitesinin egitim fakiiltelerinde 2021-2022 egitim-
Ogretim yili gliz-bahar doneminde 6grenim gérmeye devam eden 6gretmen adaylar1 yer almaktadir.
Calismanin Orneklemini ise kiime Ornekleme kullanilarak belirlenen, fen bilgisi 6gretmenligi
boliimiinde tim smif diizeylerinde O0gretmen adaylar1 olusturmaktadir. Kiime Ornekleme, evrenin
gruplardan olusmasi, 6rneklemin ise bu gruplarin her birini kapsayan ve kendi igerisinde bazi
Ozellikler acisindan benzerlik gosteren gruplarin yer almasi durumunda tercih edilen bir 6rnekleme
tiirii olarak karsimiza ¢ikmaktadir (Gravetter ve Forzano, 2012). Arastirmanin ulasilabilir evreninde
856 kisi, drnekleminde ise 793 kisi bulunmaktadir. Ulasilabilir evrene yakin sayida 6gretmen adaylar
ile arastirma yapildig1 ve her kiimeden bireylere ulasildigi i¢in kiime 6rnekleme tercih edilmistir. Fen
bilimleri ders igerigi incelendiginde agirlikli olarak birinci ve ikinci simifta fen bilimleri ile ilgili
dersler 6gretmen adaylarina sunulmaktadir. Fakat ti¢ilincii ve dordiincii sinifta da fen bilimlerine iliskin
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secmeli veya zorunlu dersler yer almaktadir. Ogretmen adaylarinin fen bilimleri alaninda da meslege
baslayacagi diisiiniildigiinde, calismada tiim smf diizeyinden fen bilgisi 6gretmen adaylarina
ulagilmugtir. Calismaya katilan fen bilgisi 6gretmen adaylarina yonelik demografik bilgiler Tablo1’de
gosterilmistir.

Tablo 1. Fen bilgisi 6gretmen adaylarina yonelik demografik 6zellikler

Degiskenler Gruplar N Yiizde (%)
Cinsiyet Kadin 546 68,85
Erkek 247 31,15
Sinif diizeyi 1. sif 119 15,00
2.smif 227 28,62
3.smif 192 24,22
4 .siif 255 32,16
Universite A (Akdeniz Bolgesi) 176 22,19
B (i¢ Anadolu Bolgesi) 132 16,65
C (Karadeniz Bolgesi) 183 23,08
D (Dogu Anadolu Bolgesi) 95 11,98
E (Akdeniz Bolgesi) 122 15,38
F (Ic Anadolu Bélgesi) 85 10,72
Laboratuvar ge¢misi Var 404 50,95
Yok 389 49,05

Aragtirmanin nitel boyutunda caligma grubunun se¢iminde amagli drnekleme igerisinde yer
alan maksimum c¢esitlilik ve Olgiit 6rneklemesi tercih edilmistir. Maksimum ¢esitlilik 6rneklemesi
farkli boyutlara iligskin ¢esitlilik elde etmek i¢in kullanilan ¢aligma grubunun segilmesidir (Creswell,
2019; Patton, 2018). Calisma grubunun se¢iminde maksimum cesitlilik 6rneklemesinin tercih edilme
nedeni dgretmen adaylarinin cinsiyet, sinif diizeyi ve laboratuvar ge¢mislerine yonelik farkliliklarinin
olmasidir. Olgiit 6rnekleme ise onceden belirlenmis olgiit veya Olgiitlerin karsilanmas1 {izerine
calismalarin gergeklestirilmesidir (Yildirnm ve Simsek, 2013). Caligmada fen bilgisi 6gretmen
adaylarmin fen bilgisi derslerine iliskin bilgileri lisans diizeyinde aliyor olmalarindan dolayr olgiit
orneklemesi tercih edilmigtir.

Nitel olarak gerceklestirilen goriismelerin yapildigi ¢aligmalarda genelleme yapma amaci
bulunmamaktadir. Bu nedenle konuya iligskin derinlemesine bilgi sahibi olunmasi adina kisi sayisinin
sinirlandirilmast ve en fazla 15-20 kisi ile ¢alisilmast gerekmektedir (Creswell, 2019). Arastirmanin
nicel boyutunda {iniversiteler arasinda duygu puanlarmin istatistiksel olarak anlamli sekilde
farklilagmamas1 ve ortalama duygu puanlarinin benzer olmasindan dolayr nicel boyutun
gerceklestirildigi Akdeniz, Karadeniz, Dogu Anadolu ve i¢ Anadolu bélgelerinde yer alan alt1 devlet
tiniversitesinden rastgele bir tniversite secilmistir. Bu dogrultuda ¢alismada yer alan degiskenleri
saglayabilmek adina her sinif diizeyinden, farkli cinsiyette, laboratuvar ge¢misine sahip ve sahip
olmayan goniillii olan fen bilimleri 6gretmen adaylar1 segilmistir. Dolayisiyla ¢alismanin c¢alisma
grubunu 2021-2022 egitim-ogretim yili giiz doneminde, Akdeniz bolgesinde yer alan bir devlet
tiniversitesinin egitim fakiiltesinde fen bilgisi 6gretmenligi programinda 6grenim goren 20 fen bilgisi
Ogretmen adaylari olusturmaktadir.

Tablo 2. Katilimcilara yonelik demografik bilgiler

Katilimeilar Cinsiyet Sinif diizeyi Laboratuvar gegmisi
Ela Kadm 2 Yok
Ali Erkek 3 Var
Ata Erkek 1 Yok
Ece Kadin 1 Var
Giil Kadin 3 Yok
Can Erkek 2 Var
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Tablo 2. Katilimeilara yonelik demografik bilgiler (Devami)

Katilimeilar Cinsiyet Sinif diizeyi Laboratuvar gegmisi
Efe Erkek 3 Yok
Nur Kadin 2 Yok
Naz Kadin 1 Var
Alp Erkek 3 Var
Ahu Kadin 4 Yok
Ada Kadin 4 Var
Cem Erkek 4 Var
Tan Erkek 4 Var
Eda Kadin 1 Var
Ege Erkek 2 Var
Oya Kadin 3 Var
Nil Kadin 2 Yok
Isa Erkek 1 Yok
Asu Kadin 4 Var

Veri Toplama Aract

Bu galigmanin nicel boyutunda veri toplama araci olarak Pekrun vd. (2002) tarafindan
gelistirilen ve Can (2018) tarafindan Tiirkceye uyarlanan “Basar1 Duygular1 Olgekleri” icerisinde yer
alan “Ogrenme ile Iliskili Duygular” &lgegi kullamlmistir. Olgek modiiler olarak tasarlanmistir ve
arastirmacinin ihtiyacina gére yeniden sekillendirilebilmektedir (Can, 2018). Ol¢ek multidisipliner bir
yapida oldugu i¢in ¢alismada fen bilgisi dersine yonelik uygulama gergeklestirilmis ve 6l¢ek “Fen
Bilimleri Ders Konularmi Ogrenmeye Iliskin Duygular Olgegi” olarak yeniden adlandirilmistir.
Olgekte yer alan bazi maddeler su sekildedir: “Fen bilimleri derslerinin konularina ¢alismayr dort
gozle bekliyorum.”, “O kadar gergin oluyorum ki fen bilimleri konularina ¢alismaya baslamak bile
istemiyorum.”, “Konuyu tam olarak ogrenebilecegim konusunda kendime giivenirim.”, “Calistlacak
¢cok fazla fen bilimleri konulari oldugunda moralim bozuldugu icin ders ¢alismaya baslamayr bile
istemiyorum.”, “Okumak zorunda oldugum kitaplara baktiguimda endiseleniyorum.”, “Sikildigim icin
ogrenme istegim yok.”, “Ders ¢alismaya karsi iyimser bir bakis acisina sahibim.”

“Ogrenme ile Iliskili Duygular” 6l¢egi multidisipliner ve farkli yas gruplaria uygulanabilme
ozelligi ile tasarlanmigtir (Can, 2018; Pekrun, 2006). Dolayisiyla toplumsal yapidaki degisiklikler,
Olgegin farkli yas gruplarina ve derslere uygulanabilmesi, cografi bolge farkliliklarindan dolay: faktor
yiiklerinin ¢aligmanin drneklemine uygun olup olmadigini belirlemek gerekmektedir. Bu nedenle yapi
gecerligini ortaya koyabilmek amaciyla dlgege agimlayici faktdr analizi uygulanmustir. Orneklem
bliyilikliiglinlin yeterli sayida olup olmadigini tespit etmek i¢cin KMO testi ve normal dagilima yonelik
olarak Barlett testi yapilmistir. Bu test sonucunda Barlett degeri 0,00; KMO degeri ise 0,96 olarak
tespit edilmistir. Elde edilen bu sonuglar dlgegin agimlayict faktdr analizinin yapilmasina uygun
oldugunu gostermektedir.

Acimlayict faktor analizinde Olgekte yer alan maddelerin binisik olup olmadigi ve faktor
yiiklerinin 0,30’un altinda yer almamasina yonelik incelemeler gerceklestirilmistir. Dort defa
tekrarlanan agimlayici faktor analizinde bazi maddeler binisik olmasindan dolay1 ¢ikarilmis ve 38
maddeli, dort faktore sahip 6l¢ek elde edilmistir. Bu dogrultuda birinci faktor “utanma-umutsuzluk-
kayg1”, ikinci faktor “gurur-keyif”, iiciincli faktdr “ofke- sikint1”, dordiincii faktdr “umut” olarak
tanimlanmigtir. Birinci faktor altinda 17 madde, ikinci faktor altinda dort madde, tigiincii faktor altinda
13 madde, dordiincii faktor altinda dort madde yer aldigi belirlenmistir.
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Tablo 3. Fen Bilimleri Ders Konularini Ogrenmeye iliskin Duygular Olcegine ve Alt Faktorlere iliskin

Giivenirlik Analizi

Olgek ve faktorler Cronbach alpha
Olgek 0,91
Utanma-umutsuzluk-kaygi 0,93
Gurur-keyif 0,79
Ofke-sikinti 0,99
Umut 0,80

Tablo 3’e gore dlgegin gilivenirlik kat sayist 0,91°dir. Faktér bazinda bakildiginda ise en diisiik
giivenirlik kat sayis1 0,80 iken en yiiksek giivenirlik katsayisinin 0,99 oldugu tespit edilmistir. Bu
degerin 0,70’ten biiylik olmas1 6l¢egin yiiksek bir giivenirlige sahip oldugu anlamina gelmektedir
(Pallant, 2017). Acimlayici faktdr analizinden sonra verilerin orijinal yapiya uygunlugu hakkinda bilgi
sahibi olmak (Secer, 2017) i¢in dogrulayici faktor analizi (DAF) gerceklestirilmistir.
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Sekil 1. Olgegine ait standardize edilmis faktor yiiklerini gosteren yol diyagrami

Sekil 1°de yer alan yol diyagraminda Glgekte yer alan faktorler ve maddelerin mavi gizgiler ile
eslestigi gorlilmektedir. Mavi ¢izgiler madde ve faktorlerin dogru bir sekilde eslestirildigini ifade
etmektedir (Secer, 2017). Elde edilen mavi ¢izgiler maddeler ve faktorlerin dogru bir sekilde eslestigi

gostermektedir.
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Tablo 4. Dogrulayici faktor analizinden elde edilen model uyum indekslerine iliskin sonuglar
uUyum Indeksi  Katsayilar — En iyi uyum indeksi Kabul edilen uyum Uyum Durumu

X?/sd 476 0 <y/sd<2 2 <p?lsd<5 Kabul
RMSR 0,07 0,00 <RMSR <0,05  0,05<RMSR <0,10 Kabul
GFI 0,85 0,90< GFI < 1,00 0,85<GFI<0,90  Kabul
NFI 0,96 0,90<AGFI<1,00  0,85< AGFI<0,90  Miikemmel
RMSEA 0,07 0,00< RMSEA <0,05 0,05< RMSEA <1,00 Kabul
RFI 0,96 0,95< RFI <1,00 0,90<RFI<0,95  Mikemmel
CFI 0,96 0,97< CFI < 1,00 0,90< CFI<0,97  Mikemmel
IFI 0,97 0,95< IF1 <1,00 0,90<IFI< 0,95  Miikemmel
NNFI 0,97 0,95<NNFI<1,00  0,90<NNFI<0,95  Miikemmel

Tablo 4’te dogrulayici faktor analizinde referans alinan bazi katsayilarin kabul edilen ve en iyi
uyum indeksleri sunulmaktadir (Secer, 2017). Tablo incelendiginde, NFI, RFI, CFI, IFI, NNFI uyum
indeksinin milkemmel uyum gosterirken, diger indekslere ait katsayilarin ise kabul edilen uyum
indeksi sinirinda oldugu ifade edilmektedir. Elde edilen bu degerler dogrulayici faktor analizinin
uygun bir sekilde gerceklestirildigini gostermektedir. Yapilan tim bu analizler sonucunda 6l¢ek veri
toplama araci olarak kabul edilmistir.

Aragtirmanin nitel boyutunda ise veri toplama araci olarak agik uclu goriis formu ve yari
yapilandirilmis goriisme formu kullanilmigtir. Fen bilgisi 6gretmen adaylarimin fen bilgisi derslerine
iligkin duygularin1 betimsel bir sekilde ortaya koyabilmek igin arastirmacinin olusturdugu acik uclu
goriis formu kullanilmigtir. Form hazirlanirken alanyazin taramasi gergeklestirilmis ve alanyazinda yer
alan duygular belirlenmistir. Duygular tablo haline getirilerek uzmanlara gonderilmis ve gelen
doniitler dogrultusunda veri toplama araci hazirlanmistir. Diger veri toplama araci ise yari
yapilandirilmig goriisme formudur. Yart yapilandirilmis goériisme nitel arastirmalarda, katilimeilarin
algiladig1 diinyay1 ve diisiincelerini kendi ifadeleriyle anlatmasidir (Merriam, 2013). Bu ¢aligmada
konuya iligskin farkli fikirlerin ortaya cikarilmasi ve derinlemesine incelenmesi agisindan yari
yapilandirilmig goriisme tercih edilmistir. Bu dogrultuda ¢alismada, arastirmaci tarafindan hazirlanan
“Fen Bilimleri Ders Konularim Ogrenmeye iliskin Duygu ve Diisiinceleri Belirlemeye Yonelik
Goriisme Formu” kullanilmistir. Gorligme formu hazirlanirken; veri toplama aracinda bulunan
sorularin anlagilir ve agik olmasina dikkat edilmistir. Bu kapsamda hazirlanan veri toplama aracinin ilk
hali kapsam gecerligi i¢in fen egitimcilerine ve dil uzmanlarina bagvurulmustur. Uzmanlardan gelen
doniitler dogrultusunda goriigme formunda son hali hazirlanmistir.

Nitel olarak gerceklestirilen caligmalarda gegerliligin ve giivenirligin saglanmasi adina ig
gecerlik, dis gegerlik, i¢ givenirlik ve dis giivenirlik olmak tizere dort farkli faktoriin incelenmesi
gerekmektedir (Merriam, 2013). i¢ gecerlik calismanin inandiriciligini, dis gegerlik ise daha gok
aktarilabilirligi ortaya koymaktadir (Creswell, 2019). I¢c gecerlik faktdriiniin nitel ¢aligmalardaki
kargiligi inandirict olmasidir ve uzun siireli etkilesim, ¢esitleme ve katilimci teyidi gibi adimlari
icermektedir (Arastman vd., 2018). Calismada uzman gériisii iki sekilde alinmistir. {lk adim olarak
veri toplama aracinda yer alan sorular farkli iiniversitelerde ¢alisan uzmanlara gosterilmistir. Uzmanlar
tarafindan gelen doniitler dogrultusunda diizenlemeler yapilarak veri toplama aracinin son hali
hazirlanmustir. Ikinci adimda ise verilerle yapilan analizler, bulgular seklinde yazilmadan &nce
uzmanlar tarafindan incelenmistir. Bu dogrultuda uzmanlarin doniitleri dikkate alinarak gerekli
diizeltmeler gergeklestirilmistir. Katilimcilar ile uzun siireli etkilesim 6gretmen adaylarn ile
gerceklestirilen rahatlatma konusmalari, ¢alismanin planlanmasi, goriisme sonunda ses kayitlarinin
dinletilerek anlasilmayan yerlerin tekrar sorulmasi ile gergeklestirilmistir. Katilimer teyidi igin
gorlisme sirasinda, katilimcilarin ifadeleri arastirmaci tarafindan tekrar edilerek alinmistir. Bununla
birlikte goriisme sonrasinda katilimcilara ses kayitlari dinleterek, goriismeden elde edilen veriler
onaylatilmistir. Son agsamada ise arastirmaci ses kayitlarini yazi gecirdikten sonra diizenlemis ve tekrar
katilmcilarin  onayma sunmustur. Cesitleme asamasinda ise birden fazla veri toplama araci
kullanilmig, ¢alisma grubu se¢iminde maksimum ¢esitlilik ve dlgiit 6rneklemesi tercih edilmis ve veri
analizinde sayisal, betimsel ve igerik analizi birlikte kullanilarak, orneklem, veri ve veri analizi
cesitlemesi yapilmigtir. Ayrica bulgular bélimiinde, her koda iliskin olarak bir katilimcinin dogrudan
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almtisma yer verilmistir. Tim bunlardan dolay1 ¢alismanin i¢ gegerligi artirilmistir. Dis gecerlik
faktoriiniin nitel ¢aligmalardaki karsiligi aktarilabilirliktir ve amagli 6rnekleme, ayrintili betimlerin
yapilmasi agsamalari icermektedir (Bagkale, 2016). Bu ¢alismada da amacglhi 6rnekleme tiirii tercih
edilmistir. Buna bagli olarak amagli 6rnekleme tiiriine yonelik gerekli teorik bilgiler, katilimcilara
iliskin demografik 6zellikler ve 6rneklem tiirlinlin secimine iliskin gerekceler, calisma grubu baslig
altinda aciklanmigtir. Ayrintili betimleme asamasinda once ¢alismanin giris kisminda, ¢alismaya
iliskin felsefe ve teorik bilgiler, yontem bdlimiinde ise ¢alismanin deseni, aragtirma grubu, Veri
toplama araci, verilerin toplanmasi ve verilerin analizi agiklanmistir. Bulgular bolimii ise yorum
yapilmadan sunulmustur. Son olarak, tartigma ve sonu¢ béliimiinde elde edilen bulgular nicel ve nitel
olarak birbirine entegre edilmis ve alanyazin ile iligkilendirilmistir. Tiim bunlardan dolay1 ¢alismanin
dis gecerligi artirtlmistir.

Verilerin Toplanmast

Calismanin nicel boyutunda verilerin toplanmasi icin ilk dnce arastirmanin yapilacagi egitim
fakiiltelerinden gerekli izinler alinmistir. Verilerin toplanacagi dersler belirlenmis ve fen bilgisi
Ogretmen adaylan ile gortisiilerek calismanin konusu ve amaci hakkinda bilgiler verilmistir. Bu
bilgiler dogrultusunda fen bilgisi 6gretmen adaylarindan goniillii olan 6gretmen adaylari belirlenmis
ve calismanin gerceklestirilmesine yénelik bir planlama yapilmistir. Ogretmen adaylar ile
gergeklestirilen planlamadan sonra, veri toplama siireci baslatilmistir. Veriler 05/10/2021- 15/05/2022
tarihleri arasinda toplanmistir. Ogretmen adaylarina ilk &nce veri toplama siireci icerisinde ¢aligmanin
amacindan tekrar bahsedilerek, caligmaya olan katkilarmin 6nemli oldugu vurgulanmistir. Ayrica
Ogretmen adaylarinin “fen bilimleri ders konular1” kavrami ile kastedilen derslerin neler oldugunu
anlamalari i¢in Yiiksekdgretim kurulunun fen bilgisi 6gretmenligi lisans programinda birinci simniftan
dordiincii sinifa kadar fizik, kimya, biyoloji, astronomi, ¢evre egitimi, fen Ogretimi, laboratuvar
uygulamalar1 gibi fen bilimlerine ait derslerin yer aldigi, “fen bilimleri” kavramiyla bu derslere
genelleme yapildigr ifade edilmistir. Veriler toplanirken Ogretmen adaylarina dlgeklerde yer alan
maddeleri dogru ve samimi cevaplamalarinin, ¢alismanin amacinin gerceklestirilmesinde 6nemli
oldugu vurgulanarak, ¢alismanin éneminden bahsedilmistir. Ogretmen adaylarina veri toplama aracini
gercgek diislincelerini yansitacak sekilde doldurmalari igin veri toplama araci {izerine isim yazilmamasi
konusunda uyarida bulunulmus ve gizlilik ¢er¢evesinde verilerin analiz edilecegi ifade edilmistir.

Calismanin nitel boyutunda ise verilerin toplanmasindan oOnce, arastirmanin yapilacagi
tiniversiteden gerekli izinler alinmistir. Daha sonra ise fen bilgisi 6gretmen adaylari ile gortsiilmiis,
calismanin konusu ve amaci hakkinda bilgiler verilmistir. Bu bilgiler dogrultusunda fen bilgisi
ogretmen adaylarindan goniilli olan 6gretmen adaylar1 belirlenmis ve galismanin gergeklestirilmesine
yonelik bir planlama yapilmistir. Ogretmen adaylar ile gergeklestirilen planlamadan sonra, veri
toplama siireci baslatilmistir. Veriler 05/10/2021- 15/05/2022 tarihleri arasinda toplanmustir. Ogretmen
adaylarina ilk dnce veri toplama siireci i¢erisinde ¢alismanin amacindan tekrar bahsedilerek, ¢aligmaya
olan katkilarinin 6nemli oldugu vurgulanmigtir. Daha sonra katilimcilarin goriisme sirasinda
arastirmacidan rahatsiz olmamasi ve disiincelerini tam anlamiyla yansitabilmeleri igin gerekli
motivasyon konusmalar1 yapilmistir. Calismaya katilan bireylerin diisiincelerini net bir sekilde ifade
edebilmelerine yonelik motivasyon konusmalarinin yaklagik olarak 5-10 dakika arasinda siirmiistiir.
Gorligmeye baslamadan once katilimeiya gorligme kayitlarinin alinmasi gerektigi ifade edilmis ve
sadece ses kayitlarmin alinmasina yonelik izin istenmistir. Verilen izin dogrultusunda goriismeye
baglanmistir. Goériisme formunda duygu egitimi dersinin fen bilimleri dersine katkilarina yonelik bir
soru yer almaktadir. Fakat lisans programinda bdyle bir dersin yer almadigi bilinmektedir. Bu nedenle
duygu egitimi dersi ile kastedilen diisiincenin ne oldugu ayrintili bir sekilde 6grencilere sunulmustur.
Ogrencilerin duygu egitimi dersine yonelik yanlis anlamalarin olup olmadigini belirlemek ve
gidermek adina yonlendirme yapilmadan konu ile ilgili 6grencilerle sohbet edilmistir. Gorlisme
sirasinda, dnemli noktalar aragtirmaci tarafindan not edilmis ve dgretmen adaylarinin sdylemlerinin o
sirada teyit edilmesine 6zen gosterilmistir. Bu dogrultuda goriisme yaklasik olarak 20-40 dakika arasi
stirmiigtiir. Gorlisme siirecinde Ogretmen adaylarimi yonlendiren konusmalarin ya da sdylemlerin
olmamasina 6zen gosterilmistir. Goriisme sonunda 6gretmen adaylarinin diisiincelerini bir kez daha
teyit edebilmeleri adina, aliman ses kayitlar1 dinletilmis, eklemek istegi baska diistinceler olup olmadig
sorularak goriisme sonlandirilmustir.
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Verilerin Analizi

Aragtirmanin nicel boyutunda verilerden elde edilen puanlarin normal dagilima sahip olup
olmadigimi belirlemek amaciyla hiicre bazinda normal dagilim analizi gergeklestirilmistir. Verilerin
normal dagilimi i¢cin mod, medyan ve aritmetik ortalamanin birbirine yakin ve carpiklik-basiklik
katsayilarinin +2 ile -2 deger aralifinda yer almasi, modun tek olmasi, ranj aralifint minimum deger
ile maksimum deger araliginda olmasi, histogram grafiginde sapmalarin az olmasi ve kolmogorov-
Smirnov ve Shapiro-Wilk degerinin 0,05’ten biiyiik olmasi gerekmektedir (Pallant, 2017). Fakat
orneklem sayis1 arttiginda Kolmogorov-Smirnov sonuglar1 normalligi reddetme egilimi gostermektedir
(Pallant, 2017). Bu nedenle ¢alismanin 6rneklemini 793 kisi olusturdugu i¢in Kolmogorov-Smirnov
degeri bakilmamigtir. Bahsi edilen kosullarin saglanmasi nedeniyle verilerin analizinde, ¢ikarimsal
istatistikler i¢in parametrik testler kullanilmistir. Verilerin analizinin gerceklestirilmesi i¢in SPSS 25.0
paket programi tercih edilmis ve 0,05 anlamlilik diizeyi olarak belirlenmistir. Parametrik testlerin
yapilabilmesi igin duygularin toplam puanlari belirlenmistir. Bu dogrultuda 6l¢ekteki gurur-keyif ve
umut faktorlerinde yer alan maddeler bir araya getirilmis ve “olumlu duygu toplam puani”
hesaplanmistir. Faktor bazinda analizlerin gerceklestirilmesi i¢in ise faktorlerde yer alan maddeler ayri
ayr1 toplanarak puan hesaplama yapilmistir. Ornegin umut faktdriinde yer alan maddeler belirlenerek
bir araya getirilmis ve “umut toplam puani” belirlenmistir. Olumsuz duygularin toplam puanini
belirlemek i¢in ise dlgekte yer alan utanma-umutsuzluk-kaygi, 6fke-sikinti faktorlerindeki maddeler
bir araya getirilmis ve “olumsuz duygu toplam puani” hesaplanmistir. Faktor bazinda analizlerin
gergeklestirilmesi i¢in ise faktdrlerde yer alan maddeler yine ayri ayri toplanarak puan hesaplamasi
yapilmigtir. Ornegln ofke-sikint1 faktorii altinda yer alan maddeler bir araya getirilerek puanlar
toplanmig ve “6fke-sikinti toplam puani” elde edilmistir. Arastirmanin birinci ve dordiinci alt
problemi igin iligkisiz 6rneklem t-testi, ikinci ve ti¢lincli alt problemi igin tek yonlii varyans analizi
(ANOVA) kullanilmistir. Arastirmanin nitel boyutunun veri analizinde sayisal, betimsel ve igerik
analizi tercih edilmistir. Sayisal analiz elde edilen verilerin analizini okuyuculara frekans ya da yiizde
degerleri ile sunulmasini igermektedir. Betimsel analiz elde edilen verilerin betimlenmesi ve
betimlemelerin agiklanarak yorumlanmasidir (Creswell, 2019; Yildirim ve Simsek, 2013). Caligmada
betimsel analizinde kullanilma nedeni, ¢alismaya katilan bireylerden yiizeysel bilgiler elde etmektir.
Icerik analizi ise temalar ya da kategoriler cercevesinde elde edilen verileri kodlar halinde bir araya
getirerek, okuyuculara sunmaktir (Merriam, 2013). Calismada igerik ve kavramlar arasindaki iligkiler
derinlemesine incelendigi igin icerik analizi kullanilmistir. Calismada sayisal, betimsel ve igerik
analizinin kullanilmasi ile analiz ¢esitlendirilmesine gidilmistir. Bilgisayar ortamina aktarilan veriler
tek tek okunmus kod olarak belirlenen kelime ya da kelimelerin alt1 ¢izilmistir. Daha sonra belirlenen
tim kodlar bir araya getirilerek kategoriler olusturulmus ve biitiin kategoriler Fen bilimleri ders
konularimi 6grenmeye yonelik duygu ve diisiinceler temasi altinda analiz edilmistir. Elde edilen analiz
sonuclari tablo halinde, uzmanlara gosterilmis ve uzman doniitleri dogrultusunda analiz sonuglari
bulgular halinde sunulmustur. Uzman ve arastirmacinin kodlarinin tutarli olup olmadigimi belirlemek
icin Milles ve Huberman’in (1994) uyusum yiizdesi formilii “Puyusum yizdesi=[NQuyum miktar(Na+
Nd(uyusmaztik mikiar))X100]” kullanilmistir. Yildirnm ve Simsek’e (2013) gore tutarhigin saglanmasi igin
kullanilan uyusum yiizdesi %70 ve lizeri olarak hesaplanmasi gerekmektedir. Yapilan bu ¢aligmanin
uyusum yiizdesi (Na=68, Nd=20) %77,3 olarak hesaplanmistir. Dolayisiyla kodlarin tutarli oldugu
sOylenehbilir.

Bulgular

Bu boliimde bulgular nitel ve nicel bulgularin entegrasyonu yapilarak sunulmustur. Bu
dogrultuda nicel arastirmada yer alan fen bilgisi 6gretmen adaylarinin fen bilimleri ders konularini
ogrenmeye iliskin hissettikleri duygularin cinsiyete (Tablo 5) ve {niversitelere (Tablo 6) gore
istatistiksel olarak anlamli bir sekilde farklilasip farklilagsmadigina yonelik bulgular, nitel aragtirmada
yer alan “duygu egitiminin fen bilgisi dersine katkilar1” kategorisinden elde edilen bulgular (Tablo 7)
ile entegre edilmistir.
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Tablo 5. Ogretmen adaylarinin fen bilimleri ders konularini dgrenirken hissettikleri duygu puaninin cinsiyet
gore bagimsiz gruplar t-testi sonuglari

Cinsiyet N X Ss Sd t p Levene (p)
Kadm 546 91,60 20,50 791 1,82 0,06 0,07
Erkek 247 88,79 19,22

Tablo 5’e gore Levene test sonucu varyanslarin esit oldugunu ifade etmektedir (p>0,05). Tablo
5’te gosterildigi lizere Ogretmen adaylarmin fen bilimleri ders konularini 6grenirken hissettikleri
duygular cinsiyete gore anlamli bir sekilde farklilagsmamaktadir [tze1) =1,82; p> 0,05]. Faktor bazinda
gerceklestirilen analizler sonucunda da istatistiksel olarak anlamli bir farklilik tespit edilmemistir. Bu
nedenle faktor bazinda gergeklestirilen analiz sonuglarina yer verilmemistir.

Tablo 6. Ogretmen adaylarmin fen bilimleri ders konularin1 dgrenirken hissettikleri duygu puanlarinin
iiniversitelere gore tek yonliit ANOV A sonuglari

Universite N X Ss Sd  Kareler ortalamasi F p
A 176 88,11 18,48 5 644,273 1,59 0,15
B 132 91,76 91,76
C 183 89,37 89,37
D 95 90,36 90,36 787 404,208
E 122 94,95 94,90 792
F 85 89,64 89,64

Tablo 6’ya gore Levene test istatistiginin 0,05’ten biiyiik oldugu belirlenmistir. Ogretmen
adaylarmin fen bilimleri ders konularin1 6grenirken hissettikleri duygu puanlariin 6grenim goriilen
Universitelere gore istatistiksel olarak anlamli bir sekilde farklilagsmadigi tespit edilmistir [Fiso);
p>0,05]. Faktor bazinda gerceklestirilen analizler sonucunda da istatistiksel olarak anlamli bir farklilik
tespit edilmemistir. Bu nedenle faktdr bazinda gergeklestirilen analiz sonuglarina yer verilmemistir.

Tablo 7. “Duygu egitimi dersinin fen bilgisi dersine katkilar1” kategorisinde katilimcilara yonelik kodlar

Kodlar Katilimcilar

Derse olumlu yaklagma Eda, Nur, Nil, Isa, Ali, Efe, Cem, Tan, Ahu
Meslege saglam adim atma Ece, Naz, Ege, Can, Efe, Cem
Olumsuzluklarla bas etme Ata, Isa, Efe, Alp

Uretkenligi artirma Ata

Tablo 7°de duygu egitimi dersinin fen bilgisi dersine katkilarina yonelik kodlar yer almaktadir.
Duygu egitiminin fen bilgisi dersine katkisinin derse olumlu yaklagma oldugunu belirten 6gretmen
adaylarindan Eda disiincesini su sekilde acgiklamaktadir: “...bu dersin belirli seviye iistiinde
gosterilecegi icin derse karsi olumsuz duygu duyan bireylerin derslere karsi olumlu yaklasmasim
saglayabilir...” Duygu egitiminin meslege saglam adim atma konusunda katkisi bulundugunu ifade
eden Ogretmen adaylarindan Naz “...Bizim de ileride 6grencilerimiz olacak. Bunun egitimini almamiz
gerekiyor. Ciinkii ogrencilerimizin duygularimi anlayamazsak onlara yardimct olamayiz. Bizde bu
egitimi almalyyiz ki ileride meslege basladigimizda iyi bir ogretmen olabilelim...” olarak diislincesini
ifade etmektedir. Duygu egitiminin olumsuzluklarla bas edebilmeye yonelik katki sagladigini diisiinen
Ata konuya iligskin su agiklamay1 yapmaktadir: “... Hocanin o giin cam sikkin olabiliyor bize de bunu
belli ettiginde bende geriliyorum, o ders ge¢mek bilmiyor. Ama duygu egitimi dersi olsa duygularimizi
nasil egitebilecegimi bilsem kendimce sorunlarimi da ¢ozerim, yasadigim kétii olaylar karsisinda nasil
basa c¢ikabilecegimi de o&grenirim...” Duygu egitiminin {retkenlige katkisi olacagini diisiinen
ogretmen aday1 Ece’dir ve Ece dislincesini “...Gegmisten gelen olumsuz duygular, iiniversite
kademesinde 6grenilecek bilgileri de etkileyebilmektedir. Bundan dolayt ozellikle bu kademedeki geng
yetiskin bireylerin bu egitimi almasi gerekmektedir. Geng yetiskin bireylerin iiretkenligini iist diizeye
ctkarwr...” ifade etmektedir.

Nicel aragtirmada yer alan 6gretmen adaylarmin fen bilimleri ders konularimi 6grenirken
hissettikleri duygularin (Tablo 8) ve bu duygular arasinda yer alan umut duygu puaninin (Tablo 9)
smif diizeyine gore anlamhi bir sekilde farklilagip farklilagmadigina yonelik bulgular, nitel
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arastirmanin “fen bilimleri ders konularimi 6grenmeyi kolaylastiran duygular” kategorisinde yer alan
bulgularla (Tablo 10) entegre edilmistir.

Tablo 8. Ogretmen adaylarimin fen bilimleri ders konularim dgrenirken hissettikleri duygu puanlarmin simf
diizeyine gore tek yonlit ANOVA sonuclari

Smif N X Ss  Sd Kareler ortalamas1  F p  Bonferroni 12

lLsmf 119 97,15 20,04 3 3857,08 9,82 0,00 1-3 0,03
2.smf 227 93,50 20,05 392,60 1-4
3.smf 192 88,71 19,73 2-4

4smf 255 86,71 18,71

Tablo 8’e¢ gore Levene test sonucu varyanslarin esit oldugunu gostermektedir. Ogretmen
adaylarmin fen bilimleri ders konularini 6grenirken hissettikleri duygu puanlarinin sinif diizeyine gore
istatistiksel olarak anlaml bir sekilde farklilagtig1 tespit edilmistir [Fgs2); p<0,05]. Bu farkin birinci
iiciincli smiflar arasinda birinci, birinci ve dordiincti sinif arasinda birinci, ikinci dordiincii siniflar
arasinda ikinci siif lehine oldugu belirlenmistir.

Tablo 9. Ogretmen adaylarinin fen bilgisi dersler konularini 6grenirken hissettikleri “umut” duygu puanlarinin
smif diizeyine gore tek yonliit ANOVA sonuglart

Smf N X Ss Sd  Kareler ortalamast  F p  Bonferroni n2
Lsmf 119 14,24 11595 3 38,65 4,38 0,00 1-4 0,01
2.smf 227 14,75 6960,26 789 8,81

3smf 192 15,01 7076,21 792
4.smmif 255 15,38

Tablo 9°da 6gretmen adaylarinin fen bilimleri ders konularimi 6grenirken hissettikleri umut
duygu puanlarinin sinif diizeyine gore istatistiksel olarak anlamli bir sekilde farklilastigi tespit
edilmistir [Fazs); p<0,05]. Bu farkliligin birinci ve dordiincii siniflar arasinda birinci sinif lehine
oldugu belirlenmistir.

Tablo 10. “Fen bilimleri ders konularin1 6grenmeyi kolaylastiran duygular” kategorisindeki katilimeilara iligkin
duygular

Kodlar Katilimeilar
Ata, Ece, Eda, Nur, Ela, Naz, Nil, Ege, Can, Isa, Giil, Oya, Alj, Efe, Alp, Cem,

Merak Tan, Asu, Ahu, Ada
Ilgi Eda, Nur, Ela, Naz, Nil, Ege, Can, Isa, Giil, Ali, Cem, Tan
Sevgi Ata, Eda, Nil, Ege, Can, Isa, Giil, Cem, Asu

Mutluluk  Nil, Ege, Can, Tan
Zevk Ata, Eda, Cem, Ada
Heyecan  Nur, Isa, Cem
Giiven Eda, Isa

Tablo 10’da fen bilgisi 6gretmen adaylarina gore fen bilimleri ders konularini grenmeyi
kolaylastiran duygulara yonelik kodlar yer almaktadir. Tablo 10’dan anlagildigi iizere fen bilgisi
ogretmen adaylarimin tamamina gére merak duygusu fen bilimleri ders konularmi &grenmeyi
kolaylastirmaktadir. Ada konuya iliskin diistincesini su sekilde agiklamaktadir: “Merak duygusu bu
duygular arasinda. Insan bir konuyu merak ederse dgrenmek igin elinden gelen her seyi yapabilir.
Bilim insanlarinin 6zellikleri arasinda merakli olmak vardir mesela. Her sey merakla baslar 6grenme
icin” Ali ise 6grenmeyi kolaylastiran duygular arasinda ilginin yer aldigim ifade ederek diigiincesini
“ilginin olmadig1 bir yerde herhangi bir 6grenmeden bahsedilemez. Insan ilgisini ¢eken konulardan
ogrenmeye baslamak ister. Onemli olanda sonu¢ degil baslamaktir aslinda” olarak agiklamaktadir.
Sevgi duygusunun fen bilimleri ders konularmi &grenmeyi kolaylastirdigini ifade eden Asu
diisiincesini “Her sey sevmekten geger. Bir dersi ne kadar seviyorsak o kadar basarili oluruz.” olarak
ifade etmektedir. Konuya iliskin mutluluk duygunun 6grenmeyi olumlu etkiledigini diisiinen 6gretmen
adaylarindan Can “Mutluluk duygusu insan1 motive eder. Insan motive oldugu bir iste basarili olabilir.
Konuyu gordiigiinde mutluluk veriyorsa 6grenme de kolaylasir.” seklinde diislincesini belirtmektedir.
Katilimcilara gore fen bilgisi dersini 6grenmeyi kolaylastiran duygular arasinda zevk bulunmaktadir.
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Bu duyguyu ifade eden Ogretmen adaylarindan Ata ise diisiincesini su sekilde agiklamaktadir:
“Yasantima baktigimda fen bilgisine zevk duygum oldugunda calismak basit oluyor. Bu sayede
anlamli 6greniyorum.” Heyecan duygusunun 6grenmeyi kolaylastirdigint belirten Nur diisiincesini
“...Fen bilgisi bilimsel bir ders ve bilime karst 6grencinin heyecani olursa bu 6grencinin dersi
ogrenmesi kolaylasir. Heyecanli olmasi siirecin daha iyi, istekli devam etmesini saglar.” olarak ifade
etmektedir. Giiven duygusunun konuya iliskin 6grenmeyi kolaylastirdigini ifade eden Isa “Eger birey
kendisine giiveniyorsa 6grenemeyecegi konu yoktur. Ozgiivene sahip herkes kolay dgrenir. Bu yiizden
Ozgiiveni gelistirmek i¢in ¢aligmalryiz.” olarak diisiincesini agiklamaktadir.

Nicel arastirmada yer alan 6gretmen adaylarmin fen bilimleri ders konularini 6grenirken
hissettikleri “utanma-umutsuzluk-kaygi” duygu puanlarinin (Tablo 11) ve “6fke-sikinti” duygu
puanlarinin (Tablo 12) siif diizeyine gore anlamli sekilde farklilasip farklilasmadigina yonelik
bulgular, nitel arastirmanin “fen bilgisi dersinde 6grenmede zorluk yasanan konulara iliskin duygular”
kategorisindeki bulgularla entegre edilmistir.

Tablo 11. Ogretmen adaylarmin fen bilimleri ders konularim dgrenirken hissettikleri “utanma-umutsuzluk-
kayg1” duygu puanlarinin sinif diizeyine gore tek yonlii ANOVA sonuglart

Smif N X Ss Sd  Kareler ortalamas1  F p  Bonferroni n2
lLsmf 119 41,85 12,90 3 1640,00 9,91 0,00 1-3 0,03
2.smf 227 40,73 14,08 789 105,48 1-4
3smf 192 36,57 11,91 792 2-3
4smif 255 35,88 12,36 2-4

Tablo 11°de goriildiigii iizere 6gretmen adaylarinin fen bilimleri ders konularini 6grenirken
hissettikleri utanma-umutsuzluk-kaygi duygu puanlarimin simf diizeyine gore istatistiksel olarak
anlamli bir sekilde farklilagtig: tespit edilmistir [Fo,01); p<0,05]. Bu farkliligin birinci ve ikinci simiflar
lehine oldugu tespit edilmistir.

Tablo 12. Ogretmen adaylarinin fen bilgisi ders konularim &grenirken hissettikleri “dfke-sikinti” duygu
puanlariin sinif diizeyine gore tek yonlii ANOV A sonuglari

Smf N X Ss Sd  Kareler ortalamas1  F p  Bonferroni 12

lLsmmf 119 32,17 11,04 3 1080,77 9,66 0,00 1-2 0,03
2.smuf 227 28,88 11,28 789 111,77 1-3
3.smf 192 27,30 10,15 792 1-4
4 smf 255 26,10 9,97 2-4

Tablo 12’ye gore 6gretmen adaylarinin fen bilimleri ders konularim1 6grenirken hissettikleri
ofke-sikinti duygu puanlarmin simif diizeyine gore istatistiksel olarak anlamli bir sekilde farklilagtigi
gorlilmektedir [Fo,83); p<0,05]. Bu farkliliin birinci ve ikinci sinif lehine oldugu tespit edilmistir.

Tablo 13. “Fen bilgisi dersinde o6grenmede zorluk yasanan konulara iliskin duygular” kategorisindeki
katilimcilara iliskin kodlar

Kodlar Katilimeilar

Korku Ata, Ela, Naz, Nil, Can, Isa, Giil, Oya, Ali, Cem
Kaygi Ece, Ela, Naz, Nil, Can, isa, Giil, Oya, Ali
Stres/ Sikint Ata, Naz, Isa, Giil, Ali, Efe, Cem, Tan, Ada
Umutsuzluk Eda, Ege, Isa, Ali, Cem, Tan

Ofke Ata, sa, Ali, Tan

Hayal kiriklig: Ege, Isa

Pigsmanlik Nil

Tiikenmislik Ada

Tablo 13’te fen bilimleri dersinde 6grenmede zorluk yasanan konulara iliskin duygulara
yonelik kodlar yer almaktadir. Fen bilimleri dersinde 6grenmede zorluk yasanan konulara dair
hissedilen duygular1 korku olarak nitelendiren 6gretmen adaylarindan Can konuya dair “...baskalart
yapabiliyor zorunuza gidiyor. Ben yapamam. Bir de toplumda kiyaslama durumu var. Zaten bambaska
etkiliyor psikolojiyi bu durum. O yiizden korkuyorum o konu karsima bir daha ¢ikacak diye.” seklinde
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aciklamasimi gerceklestirmektedir. Katilimcilardan Oya ise kaygi duygusunu hissettigini ve bu
duyguyu hissetme nedenini “Konular: 6grenmemem gerektigini, gercek hayatta isime yaramayacagini
bilgilerimi kullanmayacagimi diisiiniiyorum bu nedenle kaygi hissederdim. Gelecekte bu konular: nasil
ogrencilerime ogretecegim kaygist oluyor.” seklinde ifade etmektedir. Stres/Sikinti duygusunun
kendilerinde var oldugunu savunan katilimcilardan Efe diisiincesini “Yani bana stres veriyor her yerde
bir formiil olmasi, siirekli islemlerden olusmasindan dolay1.” olarak ifade etmektedir. Ogretmen
adaylarindan Ali 6grenmede zorluk yasanan konulara yonelik umutsuzluk hissettigini belirtmektedir
ve diislincesini su sekilde agiklamaktadir: “Umutsuzlugumu zor konulara baglamak istemem. Ama
hocalarimiz bazen konulart iistiinkorii gegiyor ve bu konular bizim zorlandigimiz konular oluyor. Yine
hoca anlatip gececek diye beklivoruz. Oyle de oluyor. Bu durumda o konulara sira geldiginde
umutsuzca konunun bitip gecmesini bekliyorum.” Ofke duygusuna sahip oldugunu belirten Tan
diisiincesini su sekilde agiklamaktadir: “...Kendime, konuya d&fkem. Zor olarak gordiigiim konuyu
baskalart kolay olarak goriiyor. Hocaya da ofkeleniyorum. Ciinkii bizim i¢in zor konu olmamall
ogrenciler diigiik not aliyorsa bu konuda sitkinti var deyip ogretmek icin ¢abalamasi: gerekmez mi?”
Hayal kiriklig1 duygusunu hissettigini savunan Isa diisiincesini su sekilde agiklamaktadir: “Bu konular:
bilip iyi puan alan arkadaslarimdan ne eksigim var diye diisiiniiyorum. Ogrenmeye ¢alisiyorum ¢ok
zorlantyorum ve hayal kiritkligi yasyyorum bu nedenle.”

Nicel aragtirmada yer alan Ogretmen adaylarmin fen bilgisi ders konularini 6grenirken
hissettikleri “gurur-keyif” duygu puaninin (Tablo 14) siif diizeyine gore anlamli sekilde farklilasip
farklilasmadigina yonelik bulgular, nitel arastirmanin “Fen bilgisi 6gretmen adaylariin fen bilimleri
dersine yonelik hissettikleri duygular ve bu duygularin hissedilme nedenleri” kategorisine yonelik
bulgular (Tablo 20) ile entegre edilmistir. Ayrica 6gretmen adaylarinin fen bilimleri ders konularini
ogrenirken hissettikleri duygu puaninin (Tablo 15), “utanma-umutsuzluk-kaygi” (Tablo 16), “gurur-
keyif” (Tablo 17), “6fke-sikint1” (Tablo 18) ve “umut” (Tablo 19) duygu puanlarimin laboratuvar
gecmigine gore anlaml sekilde farklilasip farklilagsmadigina yonelik bulgular, yine nitel arastirmanin
“fen bilgisi 6gretmen adaylarinin fen bilimleri dersine yonelik hissettikleri duygular ve bu duygularin
hissedilme nedenleri” kategorisine yonelik bulgular (Tablo 20) ile entegre edilmistir.

Tablo 14. Ogretmen adaylarmin fen bilgisi ders konularini 6grenirken hissettikleri “gurur-keyif” duygu
puanlarinin sinif diizeyine gore tek yonli ANOVA sonuglari

Smif N X Ss Sd Kareler ortalamasi F p
1.smf 119 15,10 2,75 3 7,15 0,90 0,44
2.smf 227 15,24 2,85 789 7,94

3.smmf 192 15,60 2,74 792
4.smif 255 15,36 2,86
Tablo 14’e gore 0gretmen adaylarimin fen bilimleri ders konularin1 6grenirken hissettikleri

gurur-keyif duygu puanlarinin smif diizeyine gore istatistiksel olarak anlamli bir sekilde
farklilasmadig1 goriilmektedir [Fo.00); p>0,05].

Tablo 15. Ogretmen adaylarmin fen bilimleri ders konularini 6grenirken hissettikleri duygu puaninin laboratuvar
gegmisine gore bagimsiz gruplar t-testi sonuglari
Gegmis N X Ss Sd t p Levene (p) d
Var 404 88,96 19,15 791 2,50 0,01 0,18 0,17
Yok 389 92,53 20,99

Tablo 15’e¢ gore 0gretmen adaylarimin fen bilimleri ders konularin1 6grenirken hissettikleri
duygu puanlari laboratuvar gegmisine gore anlamli sekilde farklilagsmaktadir [tze1) = 2,50; p< 0,05]. Bu
fark ise laboratuvar ge¢misi olmayan 6gretmen adaylarinin lehinedir ve kiiciik bir etkiye sahiptir.
Istatistiksel olarak anlamli farkin ortaya cikmasindan dolayr faktér bazinda analizler
gergeklestirilmigtir.

Tablo 16. Ogretmen adaylarinin fen bilimleri ders konularini dgrenirken hissettikleri “utanma-umutsuzluk-
kayg1” duygu puaninin laboratuvar gegmisine gére bagimsiz gruplar t-testi sonuglari

Gegmis N X Ss Sd t p Levene (p) d
Var 404 36,57 11,93 791 4,00 0,00 0,42 0,26
Yok 389 40,22 13,93
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Tablo 16°da gosterildigi lizere 6gretmen adaylarinin fen bilimleri ders konularini1 6grenirken
hissettikleri utanma- umutsuzluk-kaygi duygu puanlari laboratuvar ge¢misine gore anlamli sekilde
farklilasmaktadir [t(791) = 4,00; p< 0,05]. Bu fark ise laboratuvar ge¢misi olmayan &gretmen
adaylarinin lehinedir ve kii¢iik bir etkiye sahiptir.

Tablo 17. Ogretmen adaylarinin fen bilimleri ders konularmi &grenirken hissettikleri “gurur-keyif” duygu
puaninin laboratuvar gegmisine gore bagimsiz gruplar t-testi sonuglari

Gegmis N X Ss Sd t p Levene d
(P)

Var 404 15,69 2,66 791 3,50 0,00 0,10 0,23

Yok 389 15,00 2,93

Tablo 17°de gosterildigi lizere 6gretmen adaylariin fen bilimleri ders konularmni 6grenirken
hissettikleri gurur-keyif duygu puanlari laboratuvar gegmisine gore anlamli sekilde farklilagsmaktadir
[tzon) = 3,50; p< 0,05]. Bu fark ise laboratuvar gegmisi olan 6gretmen adaylarinin lehinedir ve kiigiik
bir etkiye sahiptir.

Tablo 18. Ogretmen adaylarimin fen bilimleri ders konularini 6grenirken hissettikleri “dfke-sikinti” duygu
puaninin laboratuvar gegmisine gore bagimsiz gruplar t-testi sonuglari

Gegmis N X Ss Sd t p Levene (p)
Var 404 25,51 10,34 791 -1,50 0,11 0,08
Yok 389 28,73 11,12

Tablo 18’e gore Ogretmen adaylarinin fen bilimleri ders konularin1 6grenirken hissettikleri
ofke-sikinti duygu puanlar1 laboratuvar gegmisine gore anlamli sekilde farklilagsmamaktadir [t(ze1) = -
1,59; p> 0,05].

Tablo 19. Ogretmen adaylarinin fen bilimleri ders konularim1 6grenirken hissettikleri “umut” duygu puaninin
laboratuvar ge¢misine gore bagimsiz gruplar t-testi sonuglari

Gegmis N X Ss Sd t p Levene (p) d
Var 404 15,38 2,53 791 4,25 0,00 0,14 0,27
Yok 389 14,48 3,33

Tablo 19’a gore 0gretmen adaylarimin fen bilimleri ders konularmi &grenirken hissettikleri
umut duygu puanlari laboratuvar ge¢misine gore anlamli sekilde farklilagsmaktadir [tgey) = 4,25; p<
0,05]. Bu fark ise laboratuvar ge¢cmisi olan 6gretmen adaylarinin lehinedir ve kiigiik bir etkiye sahiptir.

Tablo 20. “Fen bilgisi 6gretmen adaylarinin fen bilimleri dersine yonelik hissettikleri duygular ve bu duygularin
hissedilme nedenleri” kategorisine yonelik bulgular

Cinsiyet (f) Laboratuvar ge¢misi (f)  Sinif diizeyi (f)

Hissedilme nedeni

Duygu K E var yok 1. 2. 3. 4
Merak 7 0 4 3 5 1 1 0 Konularn igerigi
Aktif katilim
Yeni 6grenmeler
Zevk 2 0 2 0 0 2 0 0 Eglenceliders
Deney yapma hazzi
Giiven 1 0 1 0 0 0 0 1 Meslekiyeterlik
Gurur 1 0 0 1 0 0 0 1 Basarihazz
Umut 2 0 2 0 1 1 0 0 ideal 5gretmen olabilme
Deney sonuglarina ulagsma
Kaygi 6 4 4 6 4 3 2 1 Deneyigerceklestirememe
Kendini yetersiz hissetme
Formiillerin fazlalig
Sikinti/Stres 5 6 6 5 5 5 1 0 Ogretmen merkezli egitim

Ezber yapma
Ayrintili bilgiler
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Tablo 20. “Fen bilgisi 6gretmen adaylarinin fen bilimleri dersine yonelik hissettikleri duygular ve bu duygularin
hissedilme nedenleri” kategorisine yonelik bulgular (Devami)

Cinsiyet (f) Laboratuvar gegmisi (f)  Simif diizeyi (f)

Hissedilme nedeni

Duygu K E var yok 1. 2. 3. 4

Umutsuzluk 3 2 1 4 4 1 0 0 Konular1anlayamama
Basaramama hissi

Ofke 2 2 1 3 1 1 1 1 Teorikbilgi fazlalig:
Ezber yapma

Nefret 2 4 2 4 3 1 1 1 Ezberyapma
Diiz anlatim
Teorik bilgi fazlalig:
Psikolojik siddet

Hayal kirikligt 1 3 1 3 1 1 1 1 Calismaninkarsihgim alamama
Formiilleri 6grenememe

Uziintii 0 6 1 5 2 3 1 0 Disiiknotalim
Azarlanma

Utanma 0 3 1 2 2 1 0 0 Rezilolma

Tablo 20°de goriildiigii tlizere cinsiyet agisindan kadin 6gretmen adaylarinda fen bilimleri ders
konularimi 6grenirken hissedilen duygular arasinda en fazla merak, erkek 6gretmen adaylarinda ise en
fazla sikinti ve {iziinti duygulan yer almaktadir. Laboratuvar gegmisi agisindan ise laboratuvar
gecmisi olan Ogretmen adaylarinda fen bilimleri ders konularmi 6grenirken hissedilen duygular
arasinda en fazla sikint1 stres duygusu, laboratuvar ge¢misi olmayan 6gretmen adaylarinda ise en fazla
kaygt duygusunun yer aldigi Tablo 20’den anlagilmaktadir.

Tartisma, Sonuc ve Oneriler

Ogretmen adaylarinin fen bilimleri ders konularini 6grenirken hissettikleri duygularin cinsiyet
ve Ogrenim goriilen iiniversite degiskenlerine gore anlamli sekilde farklilagmadigi sonucuna
ulagilmistir. Alanyazin incelendiginde 6grenme iizerinde cinsiyetin istatistiksel olarak anlamli bir
etkisinin olmadigini belirten ¢alismalar yer almaktadir (Cheng vd., 2009; Simsek, 2019). Elde edilen
sonucun alanyazini destekledigi sdylenebilir. Calismanin nitel boyutunda yer alan bir soru duygu
egitimi dersinin fen bilgisi derslerine katkilarini belirlenmeye yoneliktir. Ogretmen adaylarinin bu
katkilar1 agiklarken derse olumlu yaklasma, meslege saglam adim atma, olumsuzluklarla bas etme,
iretkenligi artirma gibi ifadeleri kullandiklar1 sonucuna ulasilmistir. Bu sonu¢ Garn vd. (2017)
tarafindan yapilan ¢alismada duygularin bagliligr artirarak derslere karsi olumlu bakis agisi sagladig
ifadesiyle oOrtismektedir. Bu sonuglarin ortaya ¢ikma nedeni fen bilgisi dgretmen adaylariin fen
bilgisi 6gretmenligi boliimiinii kazandiktan sonra birinci siniftan itibaren boliimlerine yonelik sevgi
duygusunu gelistirmesiyle, O6grencilerde bdliim aidiyetinin olugmasindan kaynaklanmis olabilir.
Ayrica 2018 yilinda YOK tarafindan yeni bir diizenlemeyle fen bilgisi 6gretmenligi boliimii de dahil
olmak iizere biitiin branglarin lisans programinin igerigi degistirilmistir. Lisans diizeyinde fen bilimleri
dersleri birinci simftan dordiincii simifa kadar se¢cmeli ya da zorunlu ders olarak ogrencilere
sunulmaktadir. Tirkiye’de benzer Ogretmen yetistirme programi uygulansa da, 6grenim goriilen
iiniversitelerin farkli olmasi &gretmen adaylarmin cografi ve toplumsal yapi farkliligindan
etkilenebilecegi disiincesini dogurmustur. Ayrica fen bilimleri dersinin uygulamaya dayali bir ders
olmasi iiniversitelerin teknolojik olanaklarini akillara getirebilmektedir. Bu olanaklarm tiniversitelere
gore degisim gdstermesi 6gretmen adaylarinin fen bilimleri ders konularini 6grenmesini ve dolayisiyla
duygularmin da etkilenebilecegi diislincesini ortaya g¢ikarmaktadir. Fakat elde edilen sonuglar bu
diisiinceyi desteklememektedir. Dolayisiyla bu sonucun ortaya c¢ikmasi Tiirkiye’de ki egitim
fakiltelerinde, boliimlerde uygulanan 6gretmen yetistirme programinin benzer olmasindan kaynakli
olabilir.

Ogretmen adaylarmin fen bilimleri ders konularmi dgrenirken hissettikleri duygularin smif
diizeyine gore farklilastigi sonucuna ulasilmistir. Buna gore “utanma-umutsuzluk-kaygi” faktoriinde
anlamli farkin birinci ve ikinci siniflar lehine oldugu sonucuna ulasilmistir. Alanyazin incelendiginde
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kaygi duygusunun 6grenmede olumsuz etkiye sahip oldugunu belirten ¢alismalar yer almaktadir
(Frenzel vd., 2016; Hagenauer vd., 2015). Ayrica ¢alismanin nitel boyutunda 6gretmen adaylarinin
ogrenmede zorluk yasadiklari konulara iliskin hissettikleri duygular belirlenmeye calisilmistir. Bu
duygularin tiikenmislik, pismanlik gibi duygular oldugu sonucuna ulagilmistir. Goleman (2020)
calismasinda utanma duygusunun yasanmasit sonucu bireylerde, hayal kirikligi ve pismanlik
durumlarinin ortaya cikabilecegini belirtmektedir. “Ofke”, “sikint1” faktdrlerinde ise anlamli farkin
birinci ve ikinci siniflar lehine oldugu sonucuna ulasilmistir. Keller vd. (2014a) tarafindan
gerceklestirilen calismada Ogretmen adaylarinin en fazla kaygi ve ofke duygularmi yasadiklari
sonucuna ulasilmistir. Christianson (1992) calismasinda sikinti duygusuna sahip bireylerin 6grenme
giicligii cektigini ifade etmektedir. Dolayisiyla elde edilen sonuglarin alanyazinla Ortiistiigii
sOylenebilir. Bu olumsuz duygularin alt siniflar lehine ¢ikmasi, 6grencilerin lisans diizeyindeki egitim
yasamlaria yeni baslamis olmalar1 ve bu dogrultuda 6grenmeleri gereken igeriklerin teorik agidan
fazla ve soyut oldugunu diisiinmelerinden kaynakli olabilir. Ayrica nitel boyut incelendiginde
Ogretmen adaylarinin zor konular1 6grenmede kaygi, 6fke, sikinti, hayal kiriklig1 yasadiklar1 ve derse
iliskin sikint1 duygusunun yasanmasinin ezber yapmaya bagli oldugu sonucuna ulasilmistir. Levering
(2000) galigmasinda bireylerin beklentilerinin gergeklesmedigi durumlarda hayal kirikligi duygusunun
ortaya cikabilecegini ifade etmektedir. Dolayisiyla O6gretmen adaylarimin 6grenmeye iliskin
beklentilerinin karsilanmamasi bu sonucun ¢ikmasina neden olmus olabilir. Beyin temelli 6grenmede
ise olumsuz duygularin beyin ¢okiisii yaratarak bireyleri ezber yapmaya yoneltmesi (Jensen, 2006) bu
sonucu destekler niteliktedir. Ayrica Pekrun (2006) calismasinda 0grenme sirasinda yasanan hayal
kirikligi, can sikintist gibi aktiviteyle ilgili duygularin yani sira umutsuzluk, 6fke, utanma, sikint1 gibi
sonu¢ duygulariin da olabilecegini ve bu duygularin basar1 duygulari arasinda yer aldigim ifade
etmektedir. Dolayisiyla O6gretmen adaylarmmin 6grenme esnasinda yasadigi hayal kirikligi gibi
duygular, onlarin umutsuzluk, 6fke gibi sonu¢ duygularmi hissetmelerine neden olmus olabilir.
“Umut” faktoriinde ise bu farkin birinci siniflar lehine oldugu tespit edilmistir. Sert Agir (2017)
caligmasinda umut duygusunun gelecege yonelik yasantida gergeklesmesi istenen durumu tanimlama
oldugunu ifade etmektedir. Dolayisiyla bu sonucun ¢ikmasi 6gretmen adaylariin ilerleyen siireglerde
fen bilimleri ders konularin1 daha iyi 6grenebileceklerine iliskin olumlu inang gelistirmelerinden
kaynakl1 olabilir. Nitel boyutta yer alan diger bir soru 6grenmeyi kolaylastiran duygular1 belirlemeye
yoneliktir. Bu duygular incelendiginde umut duygusunun fen bilimleri ders konularim kolaylastiran
duygular arasinda yer almadigi fakat giiven duygusuna deginildigi sonucuna ulasilmistir. Hadley ve
MacLeod (2010) calismasinda giiven duygusunun bireylerde umut duygusunu ortaya ¢ikarabilecegini
ifade etmislerdir. Bu durumda 6gretmen adaylari umut duygusuna yiikledikleri anlami giiven olarak
nitelendirmis olabilirler. Dolayisiyla elde edilen sonuglarin alanyazinla paralellik gosterdigi
soylenebilir. Fen bilgisi 6gretmen adaylarmin fen bilimleri ders konularini 6grenirken hissettikleri
“gurur-keyif” duygularmin sinif diizeyine gore farklilagmadigi sonucuna ulasilmistir. Pekrun vd.
(2007) keyif ve gurur duygularimin bireyi aktiflestiren duygular oldugunu kontrol deger kuraminda
aciklamaktadir. Hong vd. (2016) ise calismasinda dgretmenlerin sinif ortaminda daha c¢ok gurur
duygusunu yasadiklarii ifade etmislerdir. Ogretmen adaylarinin gelecegin 6gretmenleri olarak
diisliniildiigiinde o6grencilerini donanimli, olumlu duygulara sahip, basarili birer birey olarak
yetistirmek isteyebilirler. Bu istekler gerceklestiginde ise hem kendi akademik basarilarindan dolay1
hem de Ogrencilerin basarisindan dolayr gurur duyabilirler. Sonug¢ olarak gurur duygusunun
istatistiksel olarak anlamli sekilde farklilasmamasi, her Ogrenicinin ayni sekilde bu duyguyu
hissetmesinden kaynaklanmis olabilir. Bagozzi vd. (1999) ¢alismasinda dgrencilerin sevdigi konular
Ogrenirken olumlu duygu yasayabildigini ve olumlu duygularin da O6grenmeyi olumlu yodnde
etkiledigini ifade etmektedir. Bu duygularda farkin ¢gikmamasi 6gretmen adaylariin 6grenirken mutlu
olduklart konular1 fen bilimleri ders konularinin tamamina genellemelerinden kaynaklanmis olabilir.
Ayrica bu durum Ogretmen adaylarmimn fen bilimleri ders konularini 6grenmeye iliskin olumlu
duygulara sahip olduklarinin bir gostergesi olabilir. Calismanin agik u¢lu goriis formu incelendiginde
fen bilgisi dersine iligkin gurur ve zevk duygusunun hissedildigi ve bu duygularin hissedilme
nedenlerinin arasinda deney yapma ve basart hazzi oldugu sonucuna ulasilmistir. Erdamar Kog ve
Demirel (2008) caligmasinda sinif i¢i sorumluluklara vurgu yaparak, 6grencilerin sorumluluk aldigi
takdirde 6grenmelerinden zevk alabileceklerini ifade etmiglerdir. Dolayisiyla tiim sinif diizeyindeki
fen bilgisi 6gretmen adaylarinin sinif i¢inde onlara verilen sorumluluklardan kaynakli 6grenmeden
zevk almalar1 bu durumun nedeni olabilir.

259



Ayse Rabia BASARAN UGUR,
Egitim Kuram ve Uygulama Aragtirmalar Dergisi 2024, Cilt 10, Say1 3, 243-264 Emine GUNERI, Giilay BEDIR

Fen bilgisi ogretmen adaylarimin fen bilimleri ders konularini 6grenirken hissettikleri
duygularin laboratuvar ge¢migine gore anlamli bir sekilde farklilastigi sonucuna ulasilmistir.
“Utanma-umutsuzluk-kaygi” duygularinda bu farkin laboratuvar ge¢misi olmayan Ogretmen
adaylarinin lehine oldugu sonucuna ulasilmistir. Calismanin agik uglu goriis formu incelendiginde
Ogretmen adaylariin deneyi gergeklestirememe nedeniyle kaygi hissettikleri, basaramama hissinden
dolay1 ise umutsuzluk yasadiklari sonucuna ulasilmistir. Caulfield vd. (2000) ¢alismasinda bireylerin
deneyimlerinin kalic1 6grenmeye neden oldugunu ve bilgileri uzun siireli belleklerinde tutabildigini
ifade etmektedir. Fakat beyin temelli 6grenmede deneyimin yeterli olmadigi ya da tehdit olarak
algilanmas1 durumunda olumsuz duygularin ortaya c¢ikarak, beynin kendisini kapattigini ve
ogrenmelerin engellendigini ifade etmektedir. Kacar vd. (2021) tarafindan yapilan g¢aligmada fen
bilgisi ogretmen adaylarinin bazilariin laboratuvar giivenligi hakkinda yeterli diizeyde bilgi
birikimine sahip olmadiklarini ifade etmislerdir. Ogretmen adaylarimin laboratuvar malzemeleri
tamimama, deney esnasinda alinmasi gereken gilivenlik adimlarin1 bilmeme, deney yapabilme
becerisine sahip olmama gibi etkenler bahsi edilen olumsuz duygular1 ortaya g¢ikarmis olabilir.
Laboratuvar gec¢misine sahip olan Ogretmen adaylarinin laboratuvar ge¢misine sahip olmayan
Ogretmen adaylarina gore deneyleri daha hizli ve dogru yapmalari, bu ge¢mise sahip olmayan
ogretmen adaylariin utanma duygusu yasamalarina neden olmus olabilir. Ayrica eksikliklerini
gidermedikleri takdirde zorlasan deney diizenekleri onlarin 6grenmeye iliskin kaygilanmasina ve
ileride yapilacak olan deneyleri gergeklestirememe diisiincesiyle umutsuzluga diismelerine de neden
olabilir. Bu durumda ise laboratuvar gegmisi olmayan 6gretmen adaylar1 fen bilgisine iliskin bilgileri
kalici hale getirmekte zorluk yasayabilirler. “Gurur-keyif” ve “umut” duygularinda bu farkin
laboratuvar ge¢misi olan dgretmen adaylarinin lehine oldugu sonucuna ulasilmistir. Bayrake1 ve Unal
(2021) tarafindan gergeklestirilen ¢alismada deneyler sayesinde dersin daha eglenceli gectigi, siirecin
daha hizli ilerledigi, 6grencilerin dersi daha istekli bekledikleri ve derse iliskin motivasyon ilgi
diizeylerinin artarak fen bilgisini sevmeye basladiklarini ifade etmislerdir. Calismanin agik uglu goriis
formu incelendiginde Ogretmen adaylarinin basari hazzi yasanmasindan dolayr gurur, deney
sonuglarina ulagma ¢abasi ve ideal 6gretmen olabilme nedeniyle umut, eglenceli ders ve deney yapma
hazzindan dolay1 ise zevk duygusunu hissettikleri sonucuna ulasilmistir. Dolayisiyla laboratuvar
gecmisi olan 6gretmen adaylariin bu derse karst olumlu duygu hissetmeleri beklenen bir durumdur.
“Ofke- sikint1” duygularinda ise laboratuvar gegmisine gore anlamli bir farkin olmadigi tespit
edilmistir. Fakat calismanin agik uglu goriis formu incelendiginde laboratuvar ge¢misi olmayan
Ogrencilerin {iziintii, 6tke ve nefret duygularinin 6n planda oldugu sonucuna ulasilmistir. Yazgan vd.
(2012) galismasinda nefret duygusunun 6fkeye gore daha kalici bir duygu oldugu ve bu duyguyu
gizlemenin zor ve bastirilmasinin, degisiminin zaman alabildigini ifade etmektedirler. Giirdal (1997)
tarafindan gergeklestirilen ¢alismada ise Ogrencilerin fen dersinin konularini ¢aligmaktan ve fen
bilgisine yonelik deneylerden nefret edebildiklerini belirtmektedir. Bu nefretin ortaya ¢ikisi ise bireyin
yagantisinda meydana gelen olumsuz durumlarin bir sonucu olabilir. Akbudak (2005) deney
yapamama, matematik agirlikli olma durumu, sikict ve zor bir ders olarak goriilmesi ve 0gretmeni
sevmeme durumundan dolayi, &grencilerin nefret duygusunu yasayabildiklerini ifade etmektedir.
Ogretmen adaylarinda bu duygularin ortaya cikisi laboratuvar uygulamalarindaki cevresel ya da
bireysel eksikliklerden kaynaklanmuis olabilir. Fakat Ofke-sikinti duygularinda istatistiksel olarak
farkin ¢ikmamasi bu duygular1 yasayan 6gretmen adaylarinin sayisinin fazla olmamasi nedeniyle
ortaya ¢ikmus olabilir. Dolayisiyla nicel ve nitel boyutun birbirini destekledigi sdylenebilir.

1. Calismada laboratuvar geg¢misi olan Ogretmen adaylarinin daha fazla olumlu duygu
hissettikleri belirlenmistir. Laboratuvar ge¢misi olmayan Ogrencilerin duygularim
olumluya g¢evirebilmek adina ek uygulamalar gerceklestirilebilir.

2. Calismada birinci siniflarda olumsuz duygularin 6n planda oldugu tespit edilmistir.
Ogretmen adaylarinin lisans hayatinda daha saglam adim atmalari ve kendilerini
gelistirebilmeleri i¢in olumlu duygularin ortaya ¢ikabilecegi etkinlikler diizenlenebilir.

3. Calismada fen bilimleri ders konularina iliskin 6grenmede zorluk yasanmasinin
gerekeeleri ve zorluk yasanan anlarda hissedilen olumsuz duygular ortaya ¢ikarilmigtir. Bu
zorluklarin giderilerek duygularmm olumluya c¢evrilmesi adina Ogretmen adaylarina
seminerler diizenlenebilir.
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4. Bu calisma karma yontem ile tasarlanmistir. Duygularin 6grenme iizerine nasil bir etkisi
oldugunu belirlemeye yonelik deneysel desenin  kullanildigi  bir ¢alisma
gercgeklestirilebilir.

5. Bu ¢alisma fen bilgisi 6gretmen adaylari ile sinirhidir. Farkli branslardaki 6gretmenlerinde
dahil olabilecegi bir aragtirma gergeklestirilebilir.

6. Bu calisma kesitsel olarak gergeklestirilmistir. Duygularin degisimini goézlemleyebilmek
adia boylamsal bir ¢alisma yapilabilir.
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