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Abstract

Face-to-face instruction was discontinued due to the COVID-19 pandemic, and problems
emerged with the implementation of the three-semester online and two-semester hybrid
educational models, particularly in the courses that required laboratory studies. The science
laboratory applications course, which the students of the classroom teaching program are
responsible for, was one of the courses in which these difficulties were encountered. Within the
scope of this course, pre-service teachers must conduct one-on-one experiments and present
them to their peers. In this study, which attempted to determine the impacts of the practices that
were not conducted during the pandemic process on the self-efficacy beliefs of teacher
candidates for this course, first of all, the "Self-Efficacy Scale for the Use of Science
Laboratory" developed by Kizkapan & Saylan-Kirmizigul (2021) was used. The candidates'
views regarding the various methods of conducting this course were then taken in writing. The
analysis revealed that the candidates who took the course online and in a hybrid learning
environment had lower self-efficacy beliefs than the candidates who took the course face-to-
face. Also, it was found that almost all of the pre-service teachers preferred to take the course
face-to-face
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Due to the COVID-19 (SARS-CoV-2) pandemic, face-to-face education was
suspended in many countries of the world (Radhamani et al., 2021; Gupta and
Goplani, 2020), including Turkey, in the early 2020s, and online education was
adopted. In addition to the lack of infrastructure in some regions and institutions in
the transition to this system, the lack of sufficient knowledge and equipment for
educators to teach has caused anxiety and stress in the academic world (Radhamani et
al., 2021). When compared to face-to-face education, it has been observed that online
education has positive aspects such as reaching large audiences without limitations,
accessing recorded lessons at any time, reducing the cost of education, and giving
individuals the opportunity to learn at their own learning pace (Balaman and Hanbay-
Tiryaki, 2021). Besides these positive features, together with physical difficulties such
as difficulties in internet access, not being able to participate, or not being able to
monitor students’ attendance at times, students also experienced difficulties in some
matters such as problem-solving, discussion skills and gaining a positive attitude
(Kumas & Kan, 2022). Moreover, although the situations that are seen favorably
facilitate the conduct of the theoretical courses, they have caused more anxiety and
problems in the conduct of the laboratory courses, which are an essential component
of engineering and life sciences (Radhamani et al., 2021; Sarvary et al., 2022).

For active learning, especially in laboratory classes where the most effective
learning environment can be created, laboratory practices in which each student does
the same activities should be replaced by inquiry-based laboratories in which students
create their experiments using newly learned methods (Sarvary et al.,, 2022). Even in
face-to-face education, it can be challenging to plan an inquiry-based laboratory class,
but in an online setting it can be even more challenging, and this situation has
increased the anxiety of the educators (Tran et al., 2020). However, considering that
students' mental involvement in inquiry-based laboratory activities is more crucial
than their physical involvement (Akben, 2015), this anxiety can be replaced by an
effective lesson-planning effort in the online environment. Pre-service teachers who
take the science laboratory applications course, however, can obtain both knowledge
and experience in a well-planned classroom environment.

The development of self-efficacy beliefs is crucial for pre-service teachers’
professional lives in addition to the knowledge and skills they acquire through the
courses they take. Teachers who have self-efficacy belief, which is defined as the
belief that one has the ability to do a task (Bandura, 1994), will be more inclined to
experiment in their lessons and will be better equipped to handle challenges (Kizkapan
& Saylan-Kirmizigiil, 2021). Considering the "performance success"” and “emotional
state" factors (Caligkan et al., 2010), which are the main sources of self-efficacy belief,
it can be clearly stated that it is important to provide pre-service teachers with both
knowledge, skills and self-confidence. Additionally, it is obvious that emotional state
should be considered together with performance given that teachers cannot gain
enough knowledge and experience in the use of laboratories during their
undergraduate education (Kilig et al., 2015), they cannot give enough time to
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laboratory activities in their lessons. Considering all this information, it is easy to see
how crucial and challenging it is to prepare an effective online laboratory course.

Although the hybrid education model (online and face-to-face education is
carried out together- blended education) was used in primary and secondary education
institutions at the beginning of the 2020 academic year in our country, this practice
was dismissed on November 17, 2020, and online education was reinstated. In the
faculty where the research was conducted, the entire education process was completed
online in the 2020-2021 academic year, without switching to hybrid education. In
other words, teacher candidates who received face-to-face training at the beginning of
the spring semester of the 2019-2020 academic year switched to online education on
March 13, 2022, and this situation continued until the end of the 2020-2021 academic
year. In this period, when the entire education process was conducted online, the
"science laboratory applications™ course applied in the classroom teacher education
program was also one of the courses that had problems due to the reasons explained
above. Although conducting the theoretical courses online was not a problem in
comprehending the fundamental concepts in the content of this course such as
"experiment types”, "safety in the laboratory", “scientific process skills" and
"scientific method", there were some challenges in sharing the planned experiments
and ideas of the candidates with their peers. As it is known, in laboratory courses,
critical thinking, problem-solving, peer assessment, and applied laboratory skills are
the most important skills that students should acquire in the scientific process (Sarvary
etal., 2022).

The hybrid education model was adopted in the faculty where the research was
conducted in the 2021-2022 academic year. In this education model, since 1/3 of the
courses are taught online and 2/3 are taught face-to-face, the science laboratory
applications course could be conducted much more effectively than the previous year.
In online lessons, theoretical concepts in which basic information is given are
emphasized, and in the face-to-face education process, examples of inquiry-based
experiments, pre-service teachers' practices and peer sharing are included. In the
hybrid education model, it was attempted to help teacher candidates gain knowledge
and skills (Affriyenni et al., 2020), as well as in face-to-face education, with a lesson
planned as explained based on the view that laboratory applications carried out with
good planning can provide the desired contribution to the success and motivation of
students. With the termination of hybrid education in the 2022-2023 academic year,
online courses were ended and the entire course was conducted face-to-face.

In teachers’ incorporating experiment applications in life science lessons; and
considering the importance of the self-efficacy gained in the laboratory courses they
took during their undergraduate education and that the courses were conducted online
or hybrid during the pandemic process; the question comes to mind at what level
"laboratory applications self-efficacy belief" can be gained by the teacher candidates
with courses conducted in different ways. To this end, in this study, research was
conducted with classroom teacher candidates who took the "Science Laboratory
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Applications"” course in three different learning environments, online, hybrid, and
face-to-face, it was attempted to determine the views of the candidates about these
applications by measuring their laboratory applications self-efficacy beliefs. The
following research questions were investigated for this purpose.

- Is there a difference between the "Laboratory Applications Self-Efficacy
Beliefs" of candidate classroom teachers who attend the science laboratory
applications course in different learning environments (online-hybrid-face-to-face)?

- What are the views of candidate classroom teachers who attend the science
laboratory applications course in different learning environments (online-hybrid-face-
to-face) about the way the lessons are taught?

Method

To find answers to the research questions, at the end of the science laboratory
classes conducted in different learning environments, the self-efficacy beliefs of the
pre-service classroom teachers and their views on these practices were tried to be
determined. For this purpose, a mixed method design, which makes use of both
quantitative and qualitative data sources was employed in the study. As a quantitative
data source, the "Self-Efficacy Scale for the Use of Science Laboratory" developed
by Kizkapan & Saylan-Kirmizigul (2021) was used, and an open-ended question form
was used as a qualitative data source. In the quantitative dimension of the research, a
survey design (Karasar, 2016) was used, and in the qualitative dimension, a
phenomenological approach was used to determine what kind of approaches
prospective teachers took while learning (Cekmez et al.,, 2012).

Participants

The participants of the research are 2nd, 3rd ,and 4th-year students studying in
the Department of Early and Elementary Education, Division of Classroom Education
of a state university in Ankara in the 2022-2023 academic year. 36 of the participants
formed by purposeful sampling were 4th year students, 35 were 3rd year students and
33 were 2nd year students. Since the research was conducted in the 2022-2023
academic year, the teaching environment in which the students who is taking/ took
the Science Laboratory Applications course in this period took this course is given in
Table 1.
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Table 1

Pre-service Teachers Who Is Taking/Took the Science Laboratory Applications
Course in The Fall Semester of the 2022-2023 Academic Year

Class Level of the Participants Academic Year in Which How the Course is
at the Date of the Study Participants Take the Taught
Course
4 2020-2021 Online
3 2021-2022 Hybrid
2 2022-2023 Face-to-face

As can be seen in Table 1, the Science Laboratory Applications course was
taught online 2 years ago with 4th year teacher candidates in the 2022-2023 academic
year. Pre-service teachers studying in the 3rd year in the same academic year attended
this course in a hybrid format one year ago. Again, in the same academic year, pre-
service teachers who were in their 2nd year received face-to-face education in this
course. The university, where the participants were educated, started online education
on March 16, 2020 (from the first week when face-to-face education was suspended).
Since then, all lessons have been taught live online with the participation of students.
Additionally, since the instructors recorded all the lessons, the students had the
opportunity to watch the lesson later.

Data Colletion Process

Due to the pandemic, the online education system started to be implemented on
13.03.2020 and continued throughout the 2020-2021 academic year. In the fall
semester of this academic year, the Science Laboratory Applications course was
conducted online for 14 weeks with the classroom teacher candidates studying in the
2nd year. In the first 5 weeks, pre-service teachers attempted to understand the
subjects of "The importance and purpose of the laboratory in science teaching",
"Scientific method and safety in the laboratory, "Laboratory activities in accordance
with the scientific method", "Scientific process skills", in the 6th week, opinions were
exchanged on the scientific process skills that can be gained through experiments on
some examples. In the 7th week, pre-service teachers were asked to do homework for
midterm evaluation and an instruction containing all the details of the homework was
uploaded to the system. In this instruction, the candidates were asked to determine an
experiment from the 3rd or 4th-grade textbooks and they were asked to express clearly
how they would apply this experiment with their students in the profession in
accordance with the scientific method. Students were also asked to indicate which
scientific process skills could develop if they applied this experiment. While the
researcher evaluated the assignments uploaded to the system by the teacher
candidates, necessary explanations were written on each assignment. Feedback was
provided by sending them to each candidate’s specific e-mail address. In the remaining
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period of the teaching process, the subjects of experiment types and inquiry-based
laboratory activities were attempted to be understood, and experiment application
examples for 3rd and 4th-grade achievements were emphasized. The final evaluations
of the pre-service teachers were made on the assignments they uploaded to the system.
The assignments of the pre-service teachers who designed the test samples based on
inquiry were evaluated by writing the necessary explanations and feedback was given
to the pre-service teachers through e-mail.

The hybrid education model was adopted in the 2021-2022 academic year, and
the courses were conducted face-to-face for 2 weeks and for 1 week in an online
learning environment in the faculty where the participants studied. For this reason, the
syllabus has been rearranged, and the topics that primarily involve lectures are
scheduled for the online weeks and those that primarily involve applications are
scheduled for the weeks when the courses are taught face-to-face. In this academic
year, unlike the previous year, midterm exams were held face-to-face and students
were not allowed to upload their final assignments to the system, but to apply them in
the classroom. These applications were completed in 4 weeks and no online lessons
were held during this process to make the assessments fair. In this way, all students
were given the opportunity to share their experiment plans with their friends and to
evaluate them in the classroom environment.

In the 2022-2023 academic year, the lessons were taught in a laboratory
environment by switching to face-to-face education. The Science Laboratory
Applications course was taught in the same framework in this semester as in previous
years. The midterm exam of this course was administered as an exam like the previous
year, and the final assignments were evaluated with the applications in the classroom.

Data Collection Tools

The scale developed by Kizkapan & Saylan-Kirmizigul (2021) was used to
determine the self-efficacy beliefs of pre-service teachers regarding their use of
science laboratory at the end of the Science Laboratory Applications course, which
was applied in different ways as online, hybrid and face-to-face. The questionnaire
which consists of 27 items, has 4 sub-dimensions: "Using the physical environment
and tools", "Applying scientific process skills", "Self-efficacy to work independently
in science laboratory" and "Crisis management self-efficacy in science laboratory".
The general Cronbach alpha reliability coefficient calculated by the researchers for
this questionnaire, which was developed in a 5-point Likert scale, is 0.85. The
Cronbach alpha reliability coefficient calculated in this study was 0.79.

The qualitative data collection tool used in the research to determine pre-service
teachers' views is an open-ended question form consisting of 3 questions. The first
question of this form developed by the researcher was “What are the positive aspects
of taking this course online/hybrid/face-to-face?” In the second question, the negative
aspects of the same situation were tried to be determined, and "What are the
disadvantages of taking this course online/hybrid/face-to-face?" question was asked.
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The last question, “Which way would you like to take the course? Why?" was asked.
After the written opinions of the pre-service teachers were received, semi-structured
interviews were conducted with 6 volunteers from each grade level, and they were
recorded.

The opinions of the pre-service teachers in the findings section were given with
codes, and the letters “PT” were used for the expression “pre-service teacher” in the
coding

Ethical Committee Approval

Ethical permission (20.02.2023 date and Number: 85434274-05004.04/845390)
was obtained from Ankara University for this research.

Data Analysis

In the comparison to be made based on quantitative data, a one-way ANOVA
test was used because there were more than two groups. IBM SPSS Statistics 22
program was used to reach the findings of this test.

As the data were summarized and interpreted under predetermined titles by
determining the basic tendencies about the phenomenon studied in the descriptive
analysis method, and the pre-service teachers' views on the predetermined basic topics
were evaluated within the framework of this research, a descriptive analysis was used.

The data were coded separately by both the researcher and another expert to
ensure reliability in the evaluation of the data. At the end of this process, the
agreement rate of the codes was found to be 0.79 by calculating [Reliability =
Agreements / (Agreements + Disagreements)] with the formula of Miles and
Huberman (1994). It was accepted that reliability was ensured in the data analysis
since the percentage of agreement between the experts was 70% and above. In
addition, an agreement was established for the 21% of the non-compliance part with
another expert's opinion.

To increase the validity of the analyses, non-directive interviews were conducted
with six students, and the audio recordings kept during the interviews were taken into
account together with written opinions in the creation of codes and thematic codes.
Additionally, the views of two field experts were conferred in the formation of the
questions for the content validity of the research.

Results
Results of the Quantitative Data

In this section, before examining the differences between groups with the
ANOVA test, mean values were found for each sub-dimension of the scale and the
overall scale. These values are as in Table 2.
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Table 2.

Sub-dimensions of Pre-service Classroom Teachers' Science Laboratory
Applications Course Self-Efficacy Belief Scale And Overall Mean Score and
Standard Deviation Values

Sub- 2nd-year students 3d-year students 4th-year students

dimensions N F SS N ¥ SS N F SS

1. Ability to 33 2760 3,73 35 2414 219 36 2050 4,03
use physical

environment

and tools

2. Ability to 33 2418 2,73 35 21,08 257 36 19,44 3,00
apply

scientific

process skills

3. Ability to 33 3121 339 35 2845 262 36 2519 4,26
work

independently

in the

laboratory

4. Crisis 33 1881 2,77 35 17,05 223 36 1541 3,52
management

in the

laboratory

Scale overall 33 10181 1054 35 90,74 7,37 36 8055 10,72

The values in Table 2 show that the second-year students have the highest
average in each sub-dimension and overall of the scale. 3™-year students have lower
average scores than 2"-year students and 4™-year students have higher average scores.
The lowest average scores belong to the 4M-year students.

The ANOVA test was used to examine the significant difference between classes
in sub-dimensions and general scales. However, before this test, descriptive statistics
values were examined to determine which of the parametric or non-parametric
statistical methods would be used in the data analysis, and the findings given in Table
3 were achieved.
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Table 3

Descriptive Analysis

Variables N ¥ S Mod Medi Rang K S

1t sub- 103 25.349 438 25.00 25.00 24.00 0.738 -0.29
dimension

2" sub- 103 22.407 351 21.00 2200 17.00 -0.052 0.54
dimension

3" sub- 103  29.495 438 31.00 29.00 24.00 0.814 0.60
dimension

4" syb- 103  17.679 3.25 18.00 18.00 20.00 0.898 -0.69
dimension

Scale 103 94.932 13.6 88.00 94.00 83.00 0.979 0.73
overall

When the values in Table 3 are examined, it can be seen that the kurtosis and
skewness coefficients are in the range of £1. Since the distribution is considered
normal if the coefficients are within +2 limits (George and Mallery, 2010), the
research data were evaluated with parametric methods. The findings obtained from
the data evaluated with the one-way ANOVA test are reported in Table 4 based on
sub-dimensions, and in Table 5 as a general scale. The significance level of 0.01 was

taken as the basis for the evaluation of the results.

Table 4

ANOVA Analysis Of The Sub-Dimension Results of The Self-Efficacy Belief
Scale of Science Laboratory Applications Course of Classroom Teacher Candidates

Sub- Level of Sum of Sd Mean F p* Tukey
dimensions Squares Square

class
1. Ability to Between 870.79 2 435.39 37.23 .000
use physical Groups
CVIONMENt  \vithin 118116 101 1169 2:3,
and tools

Groups 2-4,

3-4

(continued)
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Table 4 (continue)

Total 2051.95 103

2. Ability to Between 395.45 2 197.73  25.58 ,000

apply Groups

scientific

: Within 80.54 101 7.72 2-3
kill '

process skills Groups 24
Total 1176.00 103

3. Ability to Between 626.92 2 31346  25.49 ,000

work Groups

independentl i

o Y Within 124184 101 12.29 2:3,
Groups 2-4,

laboratory 3.4
Total 1868.76 103

4. Crisis Between 199.21 2 99.60 11.81 ,000

management  Groups

in the .

laboratory Within 851.54 101 8.43 2-4
Groups
Total 1050.76 103

p*<0.01

The values in Table 4 indicate that there is a significant difference between the
2n, 31 and 4"-year teacher candidates in terms of the self-efficacy of “using physical
environment and tools”, which is the first sub-dimension of science laboratory
applications course self-efficacy beliefs [F- 101 = 37.23, p<.01]. The Tukey HSD
method found a statistically significant difference between all classes in multiple
comparisons. Considering the values in Table 2, it is seen that there are significant
differences between the averages of all grade levels.

When the self-efficacy of the second sub-dimension "applying scientific process
skills" was compared, a significant difference was found between the 2" and 3™ (face-
to-face and hybrid) year students and between the 2™ and 4"-year students (where
the course was conducted face-to-face and online) [Fe -101) = 25.58, p<.01]. No
significant difference was found between the candidates who took the course hybrid
and online in this sub-dimension.

As in the first dimension, a significant difference was found between all grade
levels in the sub-dimension of "being able to work independently in the laboratory"
[F2-101) = 25.49, p<.01]. When the results of the last sub-dimension were evaluated, a
significant difference was found only between the candidates who took the course
face-to-face and online [Fp-101) = 11.814, p<.01].
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The ANOVA results of the total scores of the scale used in this study, in which
the self-efficacy beliefs of the Pre-service classroom teachers who took the Science
Laboratory Applications course online, hybrid and face-to-face were attempted to be
determined, are as shown in Table 5.

Table 5

Science Laboratory Applications Course Self-Efficacy Belief Scale ANOVA
Results Of Classroom Teacher Candidates

Level of Sum of Sd  Mean
class Squares Square F p Tukey

Scale Between 7783.97 2 3891.98 41.68 ,000
overall  Groups

Within 9430.48 101 93.37 2-3,2-4,3-4
Groups
Total 17214.46 103

Based on the values given in Table 5, it is seen that there is a significant
difference between the self-efficacy beliefs of the 2nd, 3%, and 4"-year pre-service
teachers who take the course in different learning environments [F(2-101)= 41.68,
p<.01]. In other words, the fact that the science laboratory applications course was
taken in online, hybrid, and face-to-face learning environments causes a significant
difference in the self-efficacy beliefs of teacher candidates for this course. Candidates
who take the course face-to-face have the highest self-efficacy, while those who take
the course online have the lowest self-efficacy.

Results of the Qualitative Data

Opinions of 2"-year teacher candidates taking the course in a face-to-face
learning environment

In the 2022-2023 academic year, the science laboratory applications course was
taught in a face-to-face education environment with the classroom teacher candidates
studying in the 2" year. After the course was taught online and hybrid during the
pandemic, the categories given in Table 5 were reached when the pre-service teachers
studying face-to-face this academic year were asked about the positive aspects of
learning in this way.
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Table 6

Positive Aspects of Face-to-Face Learning

Answer Categories f %

Being active and providing permanent learning 27 79.4
Teacher and peer interaction 15 441
Better focus on the lesson 10 29.4
Being able to work in a laboratory environment 3 8.82

The frequency and percentage values in Table 6 show that the majority of teacher
candidates (79.4%) agree that they can be more active in a face-to-face learning
environment and achieve more permanent learning. Some of the teacher candidates'
have expressed their opinions in the following statements:

“Taking the course face-to-face made the information more permanent and made
us more active.”(PT 5).

“I was able to actively participate. By seeing the experiments, [ understood their
practical applicability. With the criticism of our teacher, | was able to correct my
deficiencies and mistakes. In this way, | will not forget the information for a long
time.” (PT 14)

“Because I took it face-to-face, | can see whether the experimenter did the
experiment, how he did the experiment, and whether he could give the desired
outcome with the experiment he did. | can criticize the person who did the
experiment.” (PT 27)

“Face-to-face instruction was more positive by asking questions to solve the
questions that arose in the head by interpreting more effectively.” (PT 32)

“The fact that the lesson is face-to-face, that we can make presentations in this
lesson, that we can be more active in the lesson has provided positive benefits in terms

of interaction. Lessons were more theoretical in the form of online application.”( PT
34)

Some of the pre-service teachers who agreed with these views also emphasized
teacher and peer interaction.

“Taking face-to-face classes was very important for exchanging ideas with the
teacher and classmates. Seeing the experiments and reports of our friends’ one-on-one
was very effective. Thus, we learned more permanently.” (PT 2)

“The positive aspects of being face-to-face; Learning by seeing, listening and
practicing, sharing face-to-face with my friends, and being more effective increases
the permanence of the lesson and makes it more efficient.” (PT 19)
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29.4% of teacher candidates stated that they could focus much better if the
lessons were conducted in face-to-face environments.

“It was easier for me to focus on the lesson because I took it face-to-face.”(PT
3)

“Other forms of implementation were boring and not orderly for me. Most
people were asleep in the online classes. | don't know if being more comfortable is a
positive thing, but | focus much better in face-to-face classes.” (PT 11)

“Being face to face helped me focus better on the lesson.”(PT 18)

Since the research belongs to the laboratory course, some of the teacher
candidates who care about the implementation of the applications in the laboratory
environment and express this as positively stated:

“Seeing and working in the laboratory environment and seeing more than one
experiment and making comments was effective.” (PT 7)

“As I worked in the laboratory and saw more experiments and more ideas, my
self-development and equipped increased. | think | gained more experience because
it was face-to-face.” (PT 34)

When the negative aspects of this learning environment were asked the pre-
service teachers, who mentioned many positive features of learning with face-to-face
lessons, almost all of them agreed that “there is no negative aspect".

Table 7
The Negative Aspects of Taking The Course Face-to-Face

Answer Categories f %
The absence of negativity 33 97,0
Not having the opportunity to watch the courses they could not 1 2.94

attend later

Having difficulty in transportation. 1 2.94

When the values given in Table 7 are examined, it is seen that almost all of the
pre-service teachers (97.0%) who participated in the research support the face-to-face
learning environment. The following are the views that these candidates expressed:

“I don't see any negativity in face-to-face instruction, either.”(PT 9)
“There is no downside to taking the course face to face.”(PT 19)

“The fact that it was online was negative. But there is no negativity in face-to-
face instruction.” (PT 24)
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While expressing this, 2 pre-service teachers who agreed with this opinion also
mentioned the negatives given below.

“I don't think it's negative, but it's bad that we don't have a chance to watch the
lecture when we're sick or have a job to do.” (PT 21)

“I did not encounter any negativity. However, it can sometimes be difficult to
come and go to school in adverse weather conditions.” (PT 33)

Table 8
In Which Learning Environment Would You Like To Take The Course? Why?

Answer Categories f %
Face-to-face 33 97.0
Hybrid 1 2.94
Online - -

The response categories in Table 8 were directed to the pre-service teachers who
took the science laboratory applications course face-to-face to the question “In which
learning environment would you like to take the course?” These values show that 97%
of the candidates want to take the course face-to-face, in other words, they are satisfied
with the learning environment they experienced. Some of the candidates' opinions on
this subject were:

“I am happy to receive it face to face. Otherwise, I do not feel that I am studying
and being educated. | don't understand the lesson deeply and | lose interest in the
lesson.” (PT 2)

“It was great that we took the course face to face. Because I learned more
effectively by experiencing the experiments and laboratory environment within the
scope of the course.” (PT 13)

“I would like to take it face to face. Because I think that face-to-face lessons are
more effective and easier to learn.” (PT 14)

“I would like to take it face to face. Because I think it is more interactive, active
and memorable.” (PT 26)

Only one candidate stated that he wanted to take the hybrid course; “ if | had
taken it in hybrid form, it would have been more efficient to learn theoretical aspects
online, and do the experiments face-to-face.” (PT 21).

Opinions of 37-year teacher candidates who took the course in a hybrid
learning environment
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The categories of answers to the question “What are the positive aspects of
taking a hybrid course?” are given in Table 9.

Table 9
The Positive Aspects Of Taking The Hybrid Course
Answer Categories f %
Thinking that it’s not positive 18 50.0
Easy to join when it is online 16 44.4
Being able to see experimental applications thanks to 15 41.6

face-to-face lessons

Being able to watch the theoretical topics of the course again 12 33.3
Learning how to handle hybrid lessons 6 16.6
Helping maintain health 2 5.5

The values in Table 9 show that half of the participants are not satisfied with the
hybrid learning environment. Some of the candidate opinions leading to this
conclusion are as follows:

“I couldn't see a positive thing about it being a hybrid.” (PT 2)

“We did not see the positive in any way. On the contrary, it is an insufficient
system to make us active in learning.”(PT 5)

“The fact that I took the course in a hybrid format didn't add any positives to
me.” (PT 12)

“I don't think taking this class as a hybrid provides me something positive.” (PT
23)

Different from these opinions, the candidates who evaluated the hybrid lessons
in two different ways, online and face-to-face, expressed their opinions as follows:

“I think the positive part was that we could listen to it later when we were sick
or unable to come to school when the lesson was online. | think this allowed everyone
to access the lesson, so everyone listened to the lesson comfortably.”(PT 14)

“The fact that it is hybrid is not very positive in general, but it was good to be
able to watch the online classes when I missed them”(PT 22)

“I can say that the only positive aspect of taking the class with hybrids is that we
can still attend the class when we are sick and cannot come to class.”( PT 25)
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Candidates evaluated the positive aspects of the situations in which hybrid
lessons are taught face-to-face as follows:

“As the course was hybrid, the theoretical subjects were generally taught online,
and the experiments were done in face-to-face classes. As such, we did the
experiments in the laboratory, that is, we saw how the experiments would be done. |
can say it was positive for this.” (PT 7)

“The positive feature was that I didn't have to come to school for the theoretical
part. Coming to the school for the applications also helped to deepen the learning by
seeing and interpreting the experiments.”

Some candidates, considering the impact of the hybrid course process on their
professional lives, provided the following answers to this question:

“If T have to teach online, I don't have a hard time knowing how things work.”
(PT 6)

“I learned how to use such applications in my lessons if there is a pandemic or
if we turn to hybrids again.” (PT 31)

In addition, taking into account the pandemic conditions, there were candidates
who expressed the positive of the hybrid learning environment as "It is good that it is
hybrid in terms of our health.” (PT 32).

Table 10

The Negative Aspects Of Taking The Hybrid Course
Answer Categories f %
Insufficient understanding of online course topics 22 61.1
Less teacher-student interaction in online courses 20 55.5
Applications are limited 3 8.3

In Table 10, the negative opinions of the candidates about the hybrid application
of the course are given. More than half (61.1%) of the pre-service teachers who took
the course in a hybrid learning environment stated that they could not pay as much
attention to online courses as they did to face-to-face courses, and therefore they felt
inadequate in some subjects.

“I couldn't take the online classes very seriously. I can say that the topics of the
week with online lessons are missing.” (PT 11)

“Online lectures are distracting and I can't focus and learn well.” (PT 14)
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“The participation in online classes was low because I had internet problems.
Since I thought it as a hybrid, some issues remained very superficial.” (PT 18)

“Internet connection problems caused complications. I also had problems in
connecting classes. I can't say that I learned a lot from online courses.” (PT 21)

“I think we could have learned the subjects better if we had taken the course
face-to-face.” (PT 27)

“If T had taken the course face to face, the permanence of this course would have
increased. Most of the face-to-face topics are in my mind, but the online topics are not
fully covered for me.” (PT 28)

“The fact that I took this course as a hybrid made it difficult for me to learn and
understand the subjects well. If the lesson was face-to-face, | could understand the
topics better.” (PT 31)

According to 55.5% of the candidates participating in the research, conducting
the course as a hybrid minimized teacher-student interaction. Some of the candidates'
views on this issue were:

“Online courses in hybrid courses are not enough. In addition, teacher-student
communication is limited. The fact that we had technical problems also negatively
affected our participation and interaction in the lesson.”

“The low interaction was one of the negative aspects of online education. Their
online problems also negatively impacted our lessons.”

“The downside is that there is less interaction with the teacher and our peers in
online lessons while taking hybrid courses”(PT 17)

27.7% of the candidates expressed their thoughts by emphasizing the little time
left for experiment applications:

“If the lessons were face-to-face rather than hybrid, maybe we would have a
chance to practice more.” (PT 9)

“We would have been able to participate much more effectively if the lessons
were face-to-face. We could have done more.” (PT 12)

Table 11
In Which Learning Environment Would You Like To Take The Course? Why?

Answer Categories f %
Face-to-face 27 75.0
Hybrid 8 22.2

Online - R
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The values in Table 11 show that 2/3 (75%) of the pre-service teachers who
receive hybrid education in the course actually want to take the course face to face.
The opinions of some of the candidates who have this idea are as follows:

“I would like to take it face to face. Because when the course is online,
interaction is less. At the same time, we experienced technical problems due to the
connection. These disruptions affected our learning negatively.”(PT 1)

“I would like to receive it face-to-face. When | teach the lesson face to face, |

understand the subjects better and I can communicate with the teacher instantly.”(PT
5)

“I would like to take the course face to face. Because it is a lesson that the learner
must be active. We could do more activities, be more active.”(PT 12)

“I prefer face-to-face. Because when | learn a subject, if | learn it by
understanding, | will not forget it for the rest of my life. Online courses direct more
rote-learning.”(PT 20)

“I would have liked to have taken the course in the face-to-face format. Because
both our interaction with the teacher and what we would teach each other with our
peers would increase.” (PT 29)

However, some candidates also expressed their opinions with the thought that
the hybrid learning environment is better as follows:

“I would like it to be hybrid. Face-to-face lessons are a must, but sometimes
online classes were good for me both in terms of accessing materials from the internet
and in terms of time.”(PT 7)

“I would like to take a hybrid course. It is comfortable to listen to online lessons
without coming to school.”(PT 11)

“I was happy to take the hybrid course. Because I think it was enough to listen
to the theoretical lectures online. We have already done the applications face to face
in the laboratory.”(PT 23)

Opinions of 4™-year teacher candidates who took the course in an online
learning environment

The views of 33 pre-service teachers who participated in the research on the
positive aspects of the science laboratory applications course being taught in an online
learning environment are given in Table 12.
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Table 12

Opinions of 4" Year Teacher Candidates on The Positive Aspects of Taking The
Course Online.

Answer Categories f %

Easy to attend the course and you can watch it again 25 75.7
Allowing more time to research by using time efficiently 12 36.3
Getting feedback at the end of the evaluation 7 21.2
Gaining knowledge on how to teach online courses in 6 18.1

professional life

The response categories in Table 12 demonstrate that the most positive aspect of
online courses is the ease of attendance and the opportunity to watch the courses later.
Some of the opinions of 75.7% of the participants who support this view are as
follows:

“We both attended the class very easily and were able to watch it later when we
could not attend the class” (PT 1)

“When we were sick, it was easy to listen to the lesson without leaving the
house” (PT 2)

“It was advantageous to listen to the lecture from the computer or to listen later
when we could not listen.” (PT 7)

“The advantage of being online was that we had the opportunity to watch lecture
recordings again.” (PT 10)

“It was very easy for me to attend the class from the computer at home. I was
able to follow up the courses that I could not attend from the course records.” (PT 12)

“It is very good to watch the topics that I sometimes do not understand or miss
in online classes, later on” (PT 26)

Some of the candidates who agree with this view and think that teaching in an
online learning environment offers more time to do research expressed their views as
follows:

“When we missed the lesson, we had the chance to watch it later. It allowed us
to review more articles.” (PT 19)

“Since the courses are online and the course hours are few, homework and
research were focused on, and this allowed me to see different studies in my field.”
(PT 31)
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“We reached the lesson in a more comfortable way. We were able to use our

time more efficiently. We were able to access videos and other resources more easily.”
(PT 32)

In addition to the statements above, some of the candidates who emphasized the
positive aspect of receiving feedback in presentation and exam evaluations:

“It was easy for the class to stay in the system for a certain period of time in
terms of being able to listen and repeat the lesson. It was very good that my midterm
and final exam evaluations were sent to us by e-mail. We were able to see our mistakes
and shortcomings. Sometimes we cannot get feedback in face-to-face exams.” (PT 3)

“...In addition to this, it was positive that the presentations were made accessible
to us in an interactive environment, just like in face-to-face training. It was also
informative to make comments after these presentations”(PT 31)

“Even though it was online, I got the best out of the course. It was positive that
our midterm and final assignments were evaluated with explanations and presented to
us.”( PT 29)

Some candidates who consider the effect of teaching online on their professional
life have expressed their opinions as follows:

“It set an example for the question of how I can use online materials in my
classroom. Since it is a research and homework intensive period, | observed different
studies and learned how to adapt them to my level.” (PT 5)

“It helped me master online material. I learned how to prepare lessons if I have
to teach online in my profession.” (PT 16)

“I have seen how I can teach the course online and have the activities done when
there is an illness or an obstacle in the course.” (PT 23)

“I saw that the subjects can be taught well to students with online courses.” (PT
27)

The categories created by the answers given to the question “What are the
disadvantages of the online course environment?” are given in Table 13.

Table 13

Views of 4" Year Teacher Candidates on The Negative Aspects of Taking The Course
Online

Answer Categories f %

Experiencing technical problems in accessing the course 14 424
Failure to establish effective communication 10 30.3
Inability to socialize, not being able to interact with peers 9 27.2

Decreasing the effect of applications 5 15.1
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According to the participants, the most negative aspect of the online course
environment is that there may be technical problems in accessing the course. The
following expressions can be given as an example of the answers that make up this
category:

“Due to internet problems, it was difficult for me to attend classes. Since I
couldn't feel myself completely in the classroom environment, my motivation
decreased.” (PT 2)

“The course could not be accessed due to technical problems.” (PT 5)

“I had to stay with my grandparents because I couldn't access the internet in the
village 1 live in. This caused trouble for me and it was difficult for me to attend the
class.”(PT 11)

“Because there is only one computer at home and sometimes our lessons overlap
with my siblings, | couldn't attend most of the classes, so | had to watch them later. It
was very negative.” (PT 24)

“In my house, the internet was cut off very often. Sometimes I had to connect
from the phone, which was costly.”( PT 25)

Another negative aspect expressed by 30.3% of the candidates is the inability to
communicate effectively online. Some statements defending this view are as follows:

“While we can communicate in a stronger and healthier manner face-to-face, |
don't think this is very possible online.” (PT 8)

“Like face-to-face education, attention spans are shortened. Even though
interaction is tried to be ensured, there is no interaction like in face-to-face education.”
(PT9)

“We were listening during the lesson, but we were either asleep or there was no
full listening. The camera and sound were off and there was no interaction.”(PT 19)

“I had problems with the Internet. Since I couldn't ask questions when I wasn't
connected, | had limited communication in the lesson and had difficulty in
understanding some subjects.”(PT 27)

“While you can communicate more robustly and healthily when face-to-face, |
don't think this is very possible online.”(PT 32)

Some of the opinions of the candidates who agree with the above views and
express the inability to establish peer interaction as negativity are as follows:

“Sometimes I could not access the internet and connect to the class. Even if |
took the online class, we could be together with my friends and study together. We
couldn't be together with them outside either.” (PT 3)

“...Technical problems are a big negative in not being able to be with our teacher
and friends in the classroom environment.” (PT 5)
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“When online, there is no effective communication with the teacher or with our
friends. However, if the lesson had been held in the laboratory, it would have been
more fun and educational with my friends. We could have been more social.”(PT 21)

15% of the candidates participating in the research thought that the applications
conducted online were not very effective and expressed their thoughts as follows:

“If we had done the lesson as a laboratory, we would have seen more
experiments and in person. As such, the impact of his experiments was somewhat
diminished.” (PT 4)

“...If we had taken the course face to face, we would have examined the
presentation of each of our friends more clearly. We would see more clearly how we
would teach the lesson in the classroom. We would have the opportunity to examine
what is missing and what is more in the experiments shown.”(PT 21)

“As the course was online, the implementation processes were inefficient and
ineffective. If we had taken it in a laboratory environment, | would have had the
chance to practice live adaptations I could make professionally.” (PT 30)

The final question asked within the scope of the research was in which learning
environment they would like to take this course. The frequency and percentage values
of the answers to this question are given in Table 14.

Table 14
In Which Learning Environment Would You Like to Take The Course? Why?

Answer Categories f %
Face-to-face 30 90.9
Hybrid 3 9.1
Online - -

Most participants (90.9%) emphasized the practice-oriented nature of this course
and stated that the learning environment should be face-to-face. Some of these views
are as follows:

“I would like to take the course face to face. I think it would be much healthier
to comprehend the experiments and activities we will do together with the
students.”(PT 3)

“I would like to take it face to face. I could have conveyed the topics to the
students better. I can establish a healthier communication.” (PT 7)

“I would have preferred face-to-face because it would have been more
productive. In addition, since this is an application course, it is not appropriate for
being implemented online” (PT 18)
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“I would like to take the course in a face-to-face applied learning environment.
I think that face-to-face training is more beneficial because the course content covers
laboratory applications.” (PT 26)

Only 3 (9.1%) out of 33 participants prefer a hybrid learning environment. The
opinions of these candidates are:

“I would like to take it as a hybrid course. Because while some subjects are better
online, some lessons are better face-to-face. We benefit from the advantages of both
forms of implementation.”(PT 12)

“It would be more comfortable if we took a hybrid course.” (PT 19)

“It would be better if we took the theoretical parts online and made the
application in the laboratory, that is, if there was a hybrid learning environment.”(PT
32)

Discussion, Conclusion and Suggestions

During the COVID-19 pandemic, face-to-face education was discontinued in
many countries, and the lessons were temporarily delivered online and hybrid (online
and face-to-face) for a while. In this process, students who received teaching training
in the faculty where the research was conducted were able to attend classes online in
the 2020-2021 academic year and in the hybrid format in the 2021-2022 academic
year. While there are generally no significant challenges in offering theoretical
courses online, some problems were encountered in applied courses (Sarvary et al.,
2022). The students’ inability to participate in the one-to-one applications, their
inability to be in the laboratory environment, and their inability to use and recognize
the tools and equipment to be used are some of the difficulties of this learning
environment.

The science laboratory applications course is one of the courses taken by the pre-
service teachers studying in the classroom teaching undergraduate program in the
third semester. Within the scope of this course, candidates are expected to gain
knowledge and experience about the experiments to be carried out in the science
course in the 3rd and 4th grades of primary school. To achieve this goal, while
providing general information on the types of experiments, their purposes, scientific
process skills, and safety in the laboratory it is attempted to develop in the candidates
the capacity to conduct experiments in accordance with the inquiry-based approach
and to use laboratory equipment with sample applications. As it can be understood
from its name and content, although the course should be carried out practically in a
laboratory environment, this was not possible during the pandemic period. Pre-service
teachers who were 4th year students in the 2022-2023 academic year, when the
research was conducted, took this course online in the 2020-2021 academic year, and
the 3rd year students took this course in a hybrid format in the 2021-2022 academic
year. Candidates who were second-year students in the academic year in which the
research was conducted received face-to-face training in this course after the end of
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the pandemic process. In this case, the student groups at the end of the fall semester
of the 2022-2023 academic year consisted of candidates who studied in three different
learning environments (online, hybrid, and face-to-face) in the science laboratory
applications course. In this study, which started with the idea that such a practice-
based course might make a difference between the self-efficacy beliefs of the
candidates for the course, it was attempted to determine the candidates' self-efficacy
beliefs in the science laboratory applications course and the views of the candidates
on the manner in which the courses were implemented.

To find an answer to the first research question, the "Science Laboratory
Applications Course Self-Efficacy Belief" scale developed by Kizkapan & Saylan-
Kirmizigiil (2021) and composed of 4 sub-dimensions was used. The scale’s first sub-
dimension measures pre-service teachers' self-efficacy in using the physical
environment and equipment in the laboratory. The average scores of the candidates at
each grade level in this sub-dimension were compared and it was seen that the 2nd
year students had the highest score (self-efficacy) and the 4th year students had the
lowest score (self-efficacy). When the differences between these mean scores
according to grade levels were compared, it was determined that there was a
significant difference between all grade levels. This finding shows us that the self-
efficacy of using the laboratory physical environment and equipment of the 2nd-year
teacher candidates who take the course in a face-to-face learning environment is
higher than the 3rd year teacher candidates who take the hybrid course. Likewise, the
self-efficacy of the candidates who take the hybrid course is higher than the candidates
who take the course online. As can be expected from these results, the self-efficacy of
the candidates who take the course online is significantly lower than the candidates
who take the course face-to-face.

The order of the average scores of the self-efficacy of applying scientific process
skills, which is the second sub-dimension of the applied self-efficacy scale, is the same
as the order of the average scores of the previous sub-dimension. In other words, the
average scores of the pre-service teachers who took the course in a face-to-face
learning environment were higher than those who took the course in the other learning
environment. In this dimension, the lowest average score belongs to the candidates
who took the course in an online learning environment. The average scores of the
candidates taking courses in the hybrid learning environment are between the averages
of the two classes. When the significant difference between the mean scores was
investigated, a significant difference was found between the 2nd and 3rd-year students
and between the 2nd and 4th-year students. This result is in parallel with the findings
in the studies of Husniyyah and Erman (2022). In their study, the researchers
concluded that science process skills decreased from offline learning to online
learning. Additionally, they stated that scientific process skills developed less in
online learning due to reasons such as time and the situation of the student.
Considering the significant difference in this sub-dimension, it was seen that there
was no significant difference between the 3rd and 4th year students. The average
scores of the candidates who took the course in a hybrid learning environment were
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higher than those who took the course online, but there was no significant difference
between them. This finding demonstrates the critical role that one-to-one activities
play in the development of practical skills such as scientific process skills, and that
organizing activities in a hybrid learning environment and making them ready for
presentation is not as effective as face-to-face education in improving students'
scientific process skills (Kumag, 2022). In their study, Aydin-Ceran & Ergul (2022)
reported that learning losses were higher in science subjects that require using
scientific process skills in the online education process, which supports the finding
that these skills cannot be developed sufficiently in online learning environments.

The third sub-dimension, which assesses the candidates’ laboratory application
self-efficacy, is the self-efficacy of working independently in the science laboratory.
The order of the mean scores in this sub-dimension is not different from the other sub-
dimensions and the overall test. The highest average score belongs to the candidates
who study face-to-face, while the lowest average score belongs to the pre-service
teachers who took the course online. When the averages are compared, it can be seen
that there is a significant difference between all levels. This finding demonstrates that
the self-efficacy of the candidates to work independently in the laboratory has
increased thanks to face-to-face applications, even if they do applications in groups.
In the last sub-dimension of the scale, it was attempted to measure the crisis
management self-efficacy of the candidates in the science laboratory. Even though the
order of average scores in this dimension is the same, a significant difference was
found only between the 2nd and 4th-year teacher candidates. This finding shows that
even if candidates are unable to conduct 2/3 of the laboratory courses in the laboratory
environment, they still gain the self-efficacy to perform laboratory applications.
Theoretically, learning about laboratory safety and doing laboratory applications for
a while were effective in the development of candidates' self-efficacy. However, as
expected, the self-efficacy beliefs of the candidates who could not practice at all in
the laboratory environment could not develop.

After examining all the sub-dimensions one by one, when the overall scale is
taken into account, it is seen that there is a significant difference between the
laboratory applications self-efficacy beliefs of the pre-service teachers who study in
different learning environments such as online, hybrid, and face-to-face in the science
laboratory applications course. This finding demonstrates that the candidates studying
in the online and hybrid models did not fully acquire their self-efficacy in the field of
laboratory applications. This result is supported by the view that distance education is
insufficient due to the applied content of the course, as stated by Balaman and Tiryaki
(2021).

When the qualitative data are examined to find an answer to the second research
question, it is seen that the candidates included statements supporting the results
reached in the quantitative findings. Considering the opinions about the way the
course is implemented, it can be said that the opposite of the qualifications positively
stated by the candidates who study face-to-face is valid for the candidates who take
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the course hybrid and online. In other words, a situation that was negatively expressed
by the candidates studying in an online/hybrid learning environment was a positive
situation for the candidates studying face-to-face. For example, while it is a negative
situation that the teacher-student/student-student interaction cannot be adequately
established for the candidates who study in online and hybrid learning environments,
it is positive for the candidates who take the course face to face. Similarly, positive
aspects of taking courses in online and hybrid learning environments such as the ease
and comfort of attendance to the course and being able to watch from the recordings
are negative for the candidates who take the course face to face.

The candidates reported the main obstacle to conducting the science laboratory
applications course online was experiencing technical problems. The difficulty in
developing effective communication is the next drawback highlighted. Along with
these findings, which are consistent with the studies on teacher and student views on
online courses during the pandemic process, it is seen that the positive aspects also
show parallelism (Basaran et al., 2020; Erbil et al., 2021; Mutluer & Celikoz, 2022).
However, there is also a result that is inconsistent with the previously mentioned
studies. Although the participants of this study considered receiving feedback in
evaluation as positive, in other studies both teachers and students have brought up
evaluation problems. Based on this information, it is possible to say that some
situations that can be negative can be turned into positive situations with alternative
solutions (such as evaluating students individually and giving feedback in an
electronic environment).

When the opinions of pre-service teachers who study hybrid in science
laboratory applications course about this teaching method are examined, it is seen that
they generally express positive opinions because the theoretical subjects are taught in
the online environment and the applications are conducted face-to-face. The opinion
that the hybrid learning model is more advantageous than the online learning
environment in that it allows the combination of the positive aspects of online and
face-to-face teaching environments is consistent with the studies of Kumas and Kan
(2022). Being able to watch the theoretical lessons again, which is one of the positive
aspects of the hybrid learning model, is important for the students to follow the lesson
according to their own learning pace. This result is consistent with the result obtained
by Bakirci, Dogdu, and Artun (2021). An aspect that the candidates stated as the
positive side of both the hybrid and online education environment is that they learned
how to conduct the lessons in these learning environments. Candidates, who have the
opportunity to evaluate the positive and negative aspects of different learning
environments by experiencing one-on-one, think that having knowledge on this
subject is an experience for their professional life. These views of the candidates are
reinforced by the conclusion that Kumas and Kan (2022) reached in their studies, that
students and teachers learn how to design different learning environments by
experiencing online, hybrid, and face-to-face education environments in a short time.
In addition to the candidates who expressed the positive aspects of the hybrid learning
environment, the number of candidates who think that it is not positive is too high to
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be underestimated. Candidates supported these views with their answers to the last
question. The fact that most of the candidates who take the course not only in hybrid
but also in other learning environments prefer to take the course face-to-face indicates
that they are not very satisfied with other teaching environments.

The vast majority of pre-service teachers who received face-to-face education in
the science laboratory applications course stated that they were satisfied with being
taught in this way. As previously stated, the negative aspects of other learning models
are counted among the positive aspects of this learning environment. Candidates
placed the greatest emphasis on permanent learning and active participation and
supported their views by stating that they would like to take the course in a face-to-
face learning environment. These views are consistent with the study's findings
(Serap, 2021), which states that the preferred learning environments during the
COVID-19 pandemic are face-to-face, hybrid, and online, respectively.

According to the pre-service teachers’ viewpoints, the research’s findings
indicate that face-to-face education is the most effective learning model, followed by
the hybrid and online learning models. It can be said that in the online learning
environment, taking into account the negative aspects such as the inability to establish
effective communication and the inactivity of the students, it can be said that the
lessons that will provide more participation of the students should be planned. In
planning hybrid lessons, it can be ensured that the theoretical and experimental
applications are arranged in a way that will increase the students' attitudes, success,
and motivation. Additionally, evaluating students individually and giving feedback in
an electronic environment can be recommended for courses in both online and hybrid
learning environments. Additionally, the missing knowledge and skills of students and
teacher candidates who were educated during the pandemic can be determined, and
supplementary courses or various applications can be made to fill in the gaps. The
cost of such a study will be a substantial burden to the country's economy, but it is
clear that if these deficiencies are not eliminated, even greater problems will arise.
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2020 y1l1 baglarinda Covid-19 (SARS-CoV-2) salgini nedeniyle Diinya’nin pek
cok ulkesinde (Radhamani vd., 2021; Gupta ve Goplani, 2020) ve Tiirkiye’de yiiz-
yiize egitime ara verilerek ¢evrimigi egitime gecilmistir. Bu sistemine gegis bazi bolge
ve kurumlardaki alt yap1 eksikliginin yani sira, dersi verecek egitimcilerin yeterli bilgi
ve donanima sahip olmayisi akademik diinyada kaygi ve strese neden olmustur
(Radhamani vd., 2021). Yiiz yiize egitim ile karsilastirildiginda ¢evrimigi egitimin,
mekan sinir1 olmaksizin genis kitlelere erisme, kayit altina alinan derslere istenilen
zamanda ulasma, egitim maliyetini azaltma ve bireylere kendi 6grenme hizlarina gore
Ogrenebilme firsat1 sunma gibi olumlu yanlarinin oldugu goriilmiistiir (Balaman ve
Hanbay- Tiryaki, 2021). Bu olumlu 6zelliklerin yani sira bazi zamanlarda erigim
giicligliniin  yasanabilmesi, O0grencilerin katilimlarinin  saglanamamasi1 veya
devamlarinin izlenememesi gibi fiziksel zorluklarla birlikte 6grencilere, problem
¢bzme, tartisma becerisi ve olumlu tutum kazandirma gibi bazi konularda zorluklar
yasanmustir (Kumas ve Kan, 2022). Ayrica olumlu olarak kabul edilen durumlar teorik
derslerin yurutilmesinde kolaylik saglasa da miithendislik ve fen bilimlerinin ayrilmaz
bir pargasi olan laboratuvar derslerinin yiiriitilmesinde daha fazla kaygi ve soruna
neden olmustur (Radhamani vd., 2021; Sarvary ve dig., 2022).

Aktif 6grenme i¢in en etkili 6grenme ortaminin olusturulabilecegi laboratuvar
derslerinde her ogrencinin basmakalip aymi etkinlikleri yaptig1 laboratuvar
uygulamalarinin yerini, 6grencilerin yeni dgrendikleri yontemlerle kendi deneylerini
tasarladiklar1 sorgulamaya dayali laboratuvarlar almas1 gerekmektedir (Sarvary ve
dig., 2022). Sorgulamaya dayali laboratuvar derslerinin diizenlenmesi yiiz ylize
egitimde bile ¢cok kolay degilken, ¢evrimici ortamda boyle bir laboratuvar dersinin
diizenlenmesi daha gictir ve bu durum egitimcilerin kaygilarini daha da arttirmigtir
(Tran ve dig., 2020). Bununla birlikte sorgulamaya dayali laboratuvar etkinliklerinde
ogrencilerin zihinsel katilimlarmin fiziksel katimlara oranla daha fazla 6nemsendigi
dikkate alinacak olursa (Akben, 2015) bu kayginin yerini ¢evrimici ortamda etkin ders
planlama cabasi alabilir. Ancak iyi planlanmig bir ders ortaminda fen bilimleri
laboratuvar uygulamalari dersini alan 6gretmen adaylarina hem bilgi hem de deneyim
kazandirlabilir.

Ogretmen adaylarinin aldiklari derslerle bilgi, beceri kazanmalarmin yani sira
Ozyeterlik inanglarinin gelismesi de meslek yasamlari i¢in son derece dnemlidir.
Kisinin bir igi yapabilme becerisine sahip olmasina iliskin inanci (Bandura, 1994)
olarak tanimlanan 6zyeterlik inancina sahip 6gretmenler, derslerinde deney yapma
konusunda daha istekli olacak ve giicliiklerle daha kolay bas edebileceklerdir
(Kizkapan ve Saylan-Kirmizigiil, 2021). Ozyeterlik inancinin temel kaynaklarindan
olan “performans basaris1” ve “duygusal durum” faktérleri (Caliskan ve dig., 2010)
dikkate alinacak olursa 6gretmen adaylarina hem bilgi, hem beceri hem de 6zgiiven
kazandirmanin 6nemli oldugu acik¢a ifade edilebilir. Ayrica 6gretmenlerin lisans
egitimleri sirasinda laboratuvar kullanimia yonelik yeterli bilgi ve deneyim
kazanamadiklarindan, derslerinde laboratuvar etkinliklerine yeterince yer
veremedikleri (Kili¢ ve dig., 2015) diisiiniildiigiinde, performansla birlikte duygusal
durumunda 6nemsenmesi gerektigi agikca goriilmektedir. Tiim bu bilgilere dayali
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olarak ¢evrimigi ortamda etkin bir laboratuvar dersi hazirlamanin 6nemini ve zorlugu
acikca ortaya ¢ikmaktadir.

Ulkemizde 2020 dgretim y1linin basinda ilk ve orta dgretim kurumlarinda hibrit
(¢evrimici ve yiiz yiize egitimin birlikte yiiriitilmesi-harmanlanmig) egitim modeline
gecilse de 17 Kasim 2020 tarihinde bu uygulamaya son verilerek tekrar ¢evrimigi
egitime doniilmiistiir. Arastirmanin yiritildigi fakiiltede ise 2020-2021 6gretim
yilinda hibrit egitime hi¢ gecilmeden tiim egitim siireci ¢evrimigi olarak
tamamlanmistir. Diger bir deyisle 2019-2020 6gretim yiliin bahar yartyili basinda
yiiz ylize egitim alan dgretmen adaylari 13 Mart 2022 tarihinden ¢evrimici egitime
gecmisler ve bu durum 2020-2021 dgretim yilinin sonuna kadar devam etmistir. Tim
egitim siirecinin ¢evrimig¢i yiiriitiildiigi bu donemde smif O6gretmenligi egitim
programinda uygulanan “fen bilimleri laboratuvar uygulamalari” dersi de yukarida
aciklanan nedenlerden dolay1 sorun yasanan derslerden biri olmustur. Bu dersin
iceriginde yer alan “deney tiirleri”, “laboratuvarda giivenlik”, “bilimsel siire¢
becerileri” ve “bilimsel yontem” gibi konulardaki temel bilgilerin kavratiimasinda
teorik derslerin g¢evrimigi yiriitilmesi bir problem olusturmasa da, adaylarin
planladiklar1 deneylerini ve fikirlerini akranlariyla paylagmalarinda bir takim
zorluklar yasanmistir. Bilindigi {lizere laboratuvar derslerinde, elestirel diigiinme,
problem ¢6zme, akran degerlendirmesi ve uygulamali laboratuvar becerilerine
odaklanilarak bilimsel siirecin Ogrencilere kazandirilmasi gereken en Onemli
becerilerdir (Sarvary ve dig., 2022).

Aragtirmanin yuratiildigi fakiiltede 2021-2022 6gretim yilinda hibrit egitim
modeline gegilmistir. Bu egitim modelinde derslerin 1/3’i ¢evrimici 2/3’1 yiiz yiize
yapildigindan fen bilimleri laboratuvar uygulamalari dersi bir 6nceki yila nazaran ¢ok
daha etkili bir sekilde yiiriitiilebilmistir. Cevrimici derslerde temel bilgilerin verildigi
teorik kavramlar {izerinde durulmus, yiiz yiiz egitim siirecinde de sorgulamaya dayali
deney oOrnekleri, 6gretmen adaylarinin uygulamalart ve akran paylasimlarina yer
verilmistir. Hibrit egitim modelinde iyi bir planlama ile yiriitilen laboratuvar
uygulamalarinin dgrencilerin basarilarma ve motivasyonlarina istenen katkiy1
saglayabilecegi (Affriyenni ve dig., 2020) goriisiine dayali olarak agiklanan sekilde
planlanmis bir ders ile 6gretmen adaylarina, yiiz yiize egitimde oldugu kadar bilgi ve
beceri kazandirilmaya c¢alisilmigtir. 2022-2023 6gretim yilinda hibrit egitime son
verilmesiyle birlikte ¢evrimigi derslere son verilmis ve dersin tamam yiiz yiize
yiiriitilmiistir.

Ogretmenlerin fen derslerinde deney uygulamalarina yer vermelerinde; lisans
doneminde aldiklari laboratuvar derslerinde kazandiklar dzyeterliklerinin 6nemi ve
pandemi siirecinde derslerin  ¢evrimi¢i ya da hibrit olarak yiiriitildiigi
diisiintildiigiinde; farkli sekillerde yiiriitiilen derslerle 6gretmen adaylarna hangi
diizeyde “laboratuvar uygulamalar1 6zyeterlik inanc1” kazandirilabildigi sorusu akla
gelmektedir. Bu amagla bu caligmada “Fen Bilimleri Laboratuvar Uygulamalari”
dersini cevrimigi, hibrit ve yliz yiize olmak tizere ti¢ farkli 6grenim ortamda alan simif
Ogretmeni adaylart ile bir caligma yiiriitiilmiis ve adaylarin laboratuvar uygulamalari
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Ozyeterlik inanct Olgiilerek bu uygulamalara iliskin gorisleri belirlenmeye
calisilmistir. Bu amag dogrultusunda asagidaki aragtirma sorularina cevap aranmistir.

-Fen bilimleri laboratuvar uygulamalar1 dersine farkli 6grenme ortamlarinda
katilan (cevrimigi-hibrit-yuz yiize) smf O6gretmeni adaylarmin “Laboratuvar
Uygulamalar1 Ozyeterlik Inanglari” arasinda farklihik var midir?

- Fen bilimleri laboratuvar uygulamalar1 dersine farkli 6grenme ortamlarinda
katilan (gevrimigi-hibrit-yliz yuze) siif 6gretmeni adaylarinin derslerin uygulanig
sekillerine iligkin goriisleri nelerdir?

Ydntem
Arastirma Modeli

Arastirma sorularina cevap bulabilmek icin farkli 6grenim ortamlarinda
yiiriitiilen fen bilimleri laboratuvar dersleri sonunda smif 6gretmeni adaylarinin derse
yonelik Ozyeterlik inanglar1 ve bu uygulamalara iliskin goriisleri belirlenmeye
calisilmistir. Bu amagla hem nicel hem de nitel veri kaynaklarina ihtiya¢ duyulmustur.
Calismada hem nicel hem de nitel veri kaynaklarindan yararlanilacagindan; iki veri
setini birbiriyle biitiinlestirildigi ve bu biitiinlestirme ile sonug ¢ikarmaya yarayan
bir aragtirma yaklagimi (S6zbilir, 2021) olan karma yontem kullanilmistir. Bu yontem
gergevesinde aragtirmaya nicel asama ile baslayip, elde edilen nicel verilerin
acgiklanmasinda nitel ¢aligmadan faydalanildigindan, agiklayict ardisik desen (Kara,
2023) benimsenmistir. Aragtirmanin nicel boyutunda tarama deseni (Karasar, 2016),
nitel boyutunda ise Ogretmen adaylarinin Ogrenirken ne tiir yaklagimlar
sergilediklerini belirlemek i¢in fenomolojik yaklasim kullanilmistir (Cekmez ve dig.,
2012).

Katihhmcilar

Arastirmanin katilimcilari, 2022-2023 6gretim yilinda, Ankara’daki bir devlet
iiniversitesinin Temel Egitim Bolimii Siif Egitimi Anabilim Dalinda 6grenim goren
2., 3. ve 4. smif ogrencileridir. Amagli 6rneklem se¢imi (purposeful sampling) ile
olusturulan katilimcilar 36’s1 4. sinif, 35’1 3. sinif ve 33’4 2. sinif 6grencisidir.
Goriisme yapilacak Ogretmen adaylarinin  belirlenmesinde “Seckisiz  Amagl
Omeklem” yémtemi kullamlmustir. Arastirmanm, 2022-2023 &gretim  yilinda
yuratiilmesi nedeniyle bu dénemde Fen Bilimleri Laboratuvar Uygulamalart dersini
alan/almig olan dgrencilerin bu dersi hangi dgretim ortaminda aldiklar1 Tablo 1°de
verilmistir.
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Tablo 1

2022-2023 Ogretim Yili Giiz Doneminde Fen Bilimleri Laboratuvar
Uygulamalar1 Dersini Alan/Almis Olan Ogretmen Adaylar

Arastirmamin Yapildigi Tarihte Katllzmczlﬂarm Dersi Dersin Yiiriitiiliis Sekli
Katilimcilarin Sunif Diizeyi Aldiklart Ogretim Yil1

4 2020-2021 Cevrimigi

3 2021-2022 Hibrit

2 2022-2023 Yuz-ylze

Tablo 1°de goriildiigi gibi Fen Bilimleri Laboratuvar Uygulamalari dersi 2022-
2023 dgretim yilinda, 4. simif 6grencisi olan 6gretmen adaylari ile 2 y1l 6nce ¢evrimigi
olarak ylriitiilmistiir. Ayn1 6gretim yilinda 3. smifta 6grenim goéren Ogretmen
adaylar1 bu derse, 1 yil 6nce hibrit olarak katilmiglardir. Yine ayni 6gretim yilinda 2.
sinif olan Ogretmen adaylart ise bu derste yiiz yiize O0grenim gormiiglerdir.
Katilimeilarin egitim aldigt iniversite 16 Mart 2020 tarihinde (yiiz yiize egitime ara
verildigi ilk haftadan itibaren) ¢evrimi¢i egitime baglanmistir. Bu tarihten itibaren tim
dersler 6grencilerin katilimiyla ¢evrimigi ortamda canli olarak yuritiilmiistiir. Ayrica
tim dersler 6gretim elemanlar: tarafindan kayit altina alindigindan, 6grenciler dersi
daha sonrada izleme firsati bulmuslardir.

Veri Toplama Sureci

Pandemi nedeniyle 13.03.2020 uygulanmaya baslanan ¢evrimigi egitim
sistemine 2020-2021 6gretim yilinin timinde devam edilmistir. Bu 6gretim yilinin
giiz doneminde Fen Bilimleri Laboratuvar Uygulamalari dersi 2. sinifta 6grenim
goren smif 6gretmeni adaylari ile 14 hafta siiresince gevrimigi olarak yiiriitiilmiistiir.
flk 5 haftalik siirecte dgretmen adaylarina “Fen dgretiminde Laboratuvarin énemi ve
amact”, “Bilimsel yontem ve laboratuvarda giivenlik, “Bilimsel yonteme uygun
laboratuvar etkinlikleri” “Bilimsel siire¢ becerileri” konular1 kavratilmaya c¢aligilmis,
6. haftada bazi Ornekler iizerinden deneylerle kazandirilabilecek bilimsel siireg
becerileri konusunda goriis alis verisi yapilmistir. 7. Haftada ara smav
degerlendirmesi i¢in 6gretmen adaylarindan 6dev yapmalari istenmis ve ddeve ait tim
detaylar1 igeren bir yonerge sisteme yiiklenmistir. Bu yonergede adaylardan 3 ya da 4
sinif ders kitaplarindan bir deney belirlemeleri istenmis ve bu deneyi bilimsel yonteme
uygun olarak meslekte 6grencilerine nasil uygulayacaklarini agik bir sekilde ifade
etmeleri istenmistir. Ayrica gelistirdikleri bu deneyi uygulamalart durumunda
ogrencilerde hangi bilimsel siire¢ becerilerinin gelisebilecegini belirtmeleri de
istenmistir. Ogretmen adaylari tarafindan sisteme yiiklenen ddevler arastirmaci
tarafindan degerlendirilirken her bir d6devin iizerine gerekli agiklamalar yazilmig ve
adaylarin mail adreslerine bireysel olarak gonderilmek suretiyle geri bildirim
verilmistir. Ogretim siirecinin geri kalan déneminde deney tiirleri ve sorgulamaya
dayali laboratuvar etkinlikleri konular1 kavratilmaya calisilarak 3.ve 4. simf
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kazanimlarina yénelik deney uygulama drneklerini iizerinde durulmustur. Ogretmen
adaylarmin final degerlendirmeleri yine sisteme yiikledikleri 6devler iizerinden
yapilmistir. Sorgulamaya dayali deney Ornekleri tasarlayan adaylarin 6devleri yine
gerekli agiklamalar yazilarak degerlendirilmis ve adaylara mail yoluyla gonderilerek
geri bildirim verilmistir.

2021-2022 Ogretim yilinda hibrit egitim modeline gegilmis ve katilimcilarin
ogrenim gordiigli fakiiltede dersler 2 hafta yiiz yiize, 1 hafta ¢evrimi¢i 6grenme
ortaminda yiiriitiilmistiir. Bu nedenle ders izlencesinde diizenlemeye gidilmis ve
anlatiminin agirlikli oldugu konular ¢evrimigi haftalara, uygulamanin agirlikli oldugu
konular ise derslerin yiiz ylize islendigi haftalara gelecek sekilde planlanmistir. Bu
Ogretim yilinda bir 6nceki yildan farkli olarak ara sinav yiiz yiize yapilmis ve
Ogrencilerin final Odevlerini sisteme yiiklemeleri degil smifta uygulamalar
saglanmistir. Bu uygulamalar 4 haftada tamamlanmis ve degerlendirmenin adil
olabilmesi i¢in bu siirecte ¢evrimici ders yapilmamistir. Bu yolla tiim 6grencilerin
deney planlarini arkadaglariyla paylagmalarina ve bunlarm sinif ortaminda
degerlendirilmesine firsat taninmustir.

2022-2023 ogretim yilinda tamamen yiliz ylize egitime gegilerek dersler
laboratuvar ortaminda ytritiilmiistiir. Fen Bilimleri Laboratuvar Uygulamalari dersi
bu yartyilda da onceki yillarda oldugu gibi ayni igerikte iglenmistir. Bu dersin ara
sinav1 bir onceki yil gibi yine smnav olarak uygulanmis, final 6devleri de simiftaki
uygulamalarla degerlendirilmistir.

Veri Toplama Araglari

Nicel veri kaynag: olarak; Kizkapan ve Saylan-Kirmizigiil (2021) tarafindan
gelistirilen “Fen Laboratuvari Kullanimma Yénelik Oz Yeterlik Olcegi”, nitel veri
kaynagi olarak da acik uglu soru formu kullanilmistir. Arastirmaci tarafindan
gelistirilen agik uglu soru formu, arastirmaya katilan tiim Ogretmen adaylarina
uygulanan bir nitel veri kaynagidir. Bu kaynakta adaylara dersi aldiklarin ortamin
olumlu ve olumsuz yanlar1 ile hangi ortamda almis olmay1 isteyecekleri
sorulmustur.Ayrica her smif diizeyinden 6 Ogretmen adayiyla yiiriitilen yar
yapilandirilmis goriisme kayitlari da nitel veri kaynagi olarak kullanilmistir. Bu
kaynakta da dersin farkli ortamlarda alinmasmin avantaj ve dezavantajlarina ve
nedenlerine iliskin sorulara yer verilmistir. Ormeklemin segiminde akademik basar
esas alinarak goniillii 6gretmen adaylari ile goriistilmiistiir (Christensen ve dig., 2015).
Bulgular boélimiinde yer alan o6gretmen adayi goriisleri kodlarla verilmis ve
kodlamalarda “6gretmen aday1” ifadesine karsilik “OA” harfleri kullamlmistir.

Etik Kurul Karanr

Bu caligma i¢in 20.02.2023 tarih ve 85434274-05004.04/845390 sayili yazi ile
Ankara Universitesi’nden etik izin almmustir.
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Verilerin Analizi

Nicel verilere dayali olarak yapilacak karsilastirilmada ikiden fazla grup olmast
nedeniyle tek yonlii (oneway) Anova testi kullanilmistir. Bu testin bulgularima
erismede IBM SPSS Statistics 22 programindan yararlanilmistir.

Betimsel analiz yonteminde ¢alisilan olguyla ilgili temel egilimler belirlenerek,
veriler onceden belirlenen basliklar altinda Gzetlenerek yorumlandigindan ve bu
arastirma gergevesinde 6nceden belirlenen temel konularla ilgili 6gretmen adaylarinin
goriisleri degerlendirildiginden betimsel analiz kullanilmistir.

Verilerin degerlendirilmesinde giivenirligin saglanabilmesi i¢in veriler hem
aragtirmact hem de baska bir uzman tarafindan ayri ayri kodlanmistir. Bu islem
sonunda kodlarin uyum oran1 Miles ve Huberman (1994)’1n formiiliiyle [Gilivenirlik
= Goriis Birligi / (Goriis Birligi + Goriis Ayriligl)] hesaplanarak 0.79 olarak
bulunmustur. Uzmanlar arasindaki uyum yiizdesinin %70 ve {stiiniin yeterli olmasi
nedeniyle veri analizinde giivenirligin saglandigi kabul edilmistir. Ayrica uyum
saglanamayan %21°lik kisim i¢in de baska bir uzmanin daha goriisiine bagvurularak
bir goriis birligi olusturulmustur.

Analizlerin gecerliliginin artirilabilmesi i¢in alti 6grenci ile yapilandirilmamis
goriisme yapilmig ve goriigmeler sirasinda tutulan ses kayitlart kod ve tematik
kodlarin olusturulmasinda yazili goriiglerle birlikte dikkate alinmistir. Ayrica
aragtirmanin kapsam gecerligi ic¢in sorularin olusturulmasinda iki alan uzman
goriisiine bagvurulmustur.

Bulgular

Nicel Analiz Bulgulari

Bu boliimde Anova testi ile gruplar arasi farkliliklar incelenmeye baglanmadan
once Olcege ait her bir alt boyut ve 6lgek geneli i¢in ortalama degerler bulunmustur.
Bu degerler Tablo 2’deki gibidir.

Tablo 2

Sinif Ogretmeni Adaylarimin Fen Bilimleri Laboratuvar Uygulamalar: Dersi
Ozyeterlik Inang Olcegi Alt Boyutlar ve Olgek Geneli Ortalama Puan ve Standart
Sapma Degerleri

Alt Boyutlar 2. Siiflar 3.Siniflar 4.Smuflar

N ¥ SS N ¥ SS N ¥ SS

1.Fizikiortamve 33 27,60 3,73 35 2414 219 36 2050 4,03

arag- gerecleri

kullanabilme

(devam ediyor)
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Tablo 2 (devam)

2.Bilimsel sireg 33 24,18 2,73 35 2108 257 36 1944 3,00
becerilerini
uygulayabilme
3.Laboratuvarda 33 31.21 3,39 35 2845 262 36 2519 4,26

bagimsiz

caligabilme

4.Laboratuvarda 33 18,81 2,77 3% 1705 223 36 1541 352
kriz yonetimi

Olcek geneli 33 101,81 1054 35 90,74 737 36 8055 10,72

Tablo 2’deki degerler Slgegin her alt boyutunda ve genelinde en yiiksek
ortalamaya 2.siniflarin sahip oldugu gostermektedir. 3. siniflar, 2. siniflardan diisiik,
4. smiflar yliksek ortalama puanlara sahiptirler. En diisiik ortalama puanlar ise 4.
siniflara aittir.

Alt boyutlarda ve genel 6l¢ekte siniflar arasindaki anlamli farkliliga bakabilmek
icin Anova testinden yararlanilmistir. Ancak bu testten once verilerin analizinde
parametrik ya da parametrik olmayan istatistiksel yodntemlerden hangisinin
kullanilacagini belirlemek amaciyla betimsel istatistik degerleri incelenmis ve Tablo
3’de verilen bulgulara ulasilmistir.

Table 3

Betimsel Analiz Sonuglar
Degigskenler N ¥ SS Mod Medyan Ranj B.K. C.K.

1 103 25349 438 2500 2500 2400 0.738 -0.29
Alt 2 103 22407 351 21.00 2200 17.00 -0.05 054
boyutlar 3 103 29.495 438 31.00 29.00 2400 0814 0.60
4 103 17.679 325 1800 18.00  20.00 0.898 -0.69
g:rfé'l? 103 94932 13.64 88.00 9400 8300 0979 073

Tablo 3°deki degerlere bakildiginda basiklik ve ¢arpiklik katsayilariin +1 araliginda
oldugu goriilmektedir. Katsayilarin +2 siirlarinda olmasi durumunda dagilim normal
kabul edildiginden (George ve Mallery, 2010) arastirma verileri parametrik
yontemlerle degerlendirilmistir. One-way ANOVA testi ile degerlendirilen verilerden
elde edilen bulgular Tablo 4°de alt boyutlar bazinda Tablo 5’de de dlgek geneli olarak
bildirilmistir. Sonug¢larin degerlendirilmesinde 0.01 anlamlilik diizeyi esas alinmistir.
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Table 4
Sunif Ogretmeni Adaylarinin Fen Bilimleri Laboratuvar Uygulamalar Dersi
Ozyeterlik Inang Olgeki Alt Boyut Sonuglarmin ANOVA Analizi

Alt Boyutlar Varyans Kareler Sd  Kareler F p* Tukey

Kaynagi Toplam1 Ort.

1.Fiziki ortam Gruplararast 870.79 2 435.39 37.23 .000

ve arag- Grupigci 1181.16 101 11.69 2-3, 2-4,

gerecleri 3-4

kullanabilme Toplam 2051.95 103

2.Bilimsel sire¢  Gruplararas1  395.45 2 197.73  25.58 ,000

becerilerini Grupigci 780.54 101 7.72 2-3,2-4

uygulayabilme Toplam 1176.00 103

3.Laboratuvarda Gruplararas1 626.92 2 31346 25.49 ,000

bagimsiz Grupici 1241.84 101 12.29 2-3, 2-4,

calisabilme 3-4
Toplam 1868.76 103

4.Laboratuvarda Gruplararast 199.21 2 99.60 11.81 ,000

kriz yonetimi Grupigi 851.54 101 8.43 2-4
Toplam 1050.76 103

p* <0.01

Tablo 4°deki degerler 2., 3. ve 4. sinif 6gretmen adaylart arasinda, fen bilimleri
laboratuvar uygulamalari dersi 6zyeterlik inanglar1 6l¢eginin ilk alt boyutu olan “fiziki
ortam ve arag-gerecleri kullanabilme” 6zyeterligi agisindan anlamli farklilik oldugunu
gostermektedir [F-101=37.23, p<.01]. Tukey HSD yo6ntemi kullanilarak yapilan
coklu karsilastirilmalarda tiim smiflar arasinda istatistiksel olarak anlamli fark
bulunmustur. Tablo 2’deki degerlere de bakildiginda tim smif diizeylerinin
ortalamalari arasinda biiyiik farklar oldugu gorulmektedir.

Ikinci alt boyut olan “bilimsel siire¢ becerilerini uygulayabilme” o6zyeterlikleri
karsilastirildiginda 2. ile 3. (dersin yiiz ylize ve hibrit yiiriitiildiigii) siniflar arasinda
ve 2. ile 4. (dersin yliz ylize ve ¢evrimi¢i yuriitiildiigii) siniflar arasinda anlamli fark
bulunmustur [F-101=25.58, p<.01]. Bu alt boyutta dersi hibrit ve ¢evrimici alan
adaylar arasinda anlamli bir fark bulunamamustir.

Olgegin “laboratuvarda bagimsiz ¢alisabilme” alt boyutunda yine ilk boyutta oldugu
gibi tiim smif diizeyleri arasinda anlamli farklilik tespit edilmistir [F(.101)=25.49,
p<.01]. Son alt boyuta ait sonuglar degerlendirildiginde ise yalnizca dersi yiiz yiize ve
cevrimici alan adaylar arasinda anlamli farklilik bulunmugtur [F(2-101)=11.814, p<.01].

Fen Bilimleri Laboratuvar Uygulamalar1 dersini ¢evrimigi, hibrit ve yiiz yiize olarak
alan sinif 6gretmeni adaylarinin bu derse yonelik 6zyeterlik inanglarinin belirlenmeye
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calisildig1 bu aragtirmada kullanilan 6lgege ait toplam puanlarin ANOVA sonuglari
Tablo 5°deki gibidir.

Tablo 5
Sinif Ogrefmeni Adaylarimin Fen  Bilimleri Laboratuvar Uygulamalar: Dersi
Ozyeterlik Inang Ol¢eki ANOVA Sonucglar

Varyans Kareler Sd Kareler F p* Tukey
Kaynagi Toplami Ort.
Gruplararas1  7783.97 2 3891.98 4168 000
Olgek Grupigi 943048 101  93.37 2-3, 2-4,
Geneli 3-4
Toplam 17214.46 103

Tablo 5’de verilen degerler dikkate alindiginda dersi farkli grenme ortamlarinda alan
2., 3. ve 4.sinif 6gretmen adaylarmin 6zyeterlik inanglart arasinda anlamli farklilik
oldugu gorillmektedir [Fp10= 41.68, p<.01]. Diger bir deyisle fen bilimleri
laboratuvar uygulamalar1 dersinin ¢evrimigi, hibrit ve yiiz yilize 6grenim ortamlarinda
alimmis olmasi 6gretmen adaylarinin bu derse yonelik 6zyeterlik inanglarinda anlamli
derecede farkliliga neden olmaktadir. Dersi yiiz yilize alan adaylar en yiiksek
ozyeterlige sahipken, ¢evrimigi alan adaylar en diisiik 6zyeterlige sahiptir.

Nitel Analiz Bulgular1

Dersi Yiiz Yiize Ogrenme Ortaminda Alan 2.Siif Ogretmen Adaylarimin Goriisleri

2022-2023 ogretim y1linda fen bilimleri laboratuvar uygulamalari dersi 2. sinifta
Ogrenim goren sinif 6gretmeni adaylari ile yiiz yiize egitim ortaminda siirdiiriilmiistiir.
Pandemi siirecinde dersin ¢evrimigi ve hibrit olarak yiiriitilmesinin ardindan bu
Ogretim yilinda yiiz yiize 6grenim goren Ogretmen adaylarina derste bu sekilde
6grenim gormenin olumlu yanlarinin neler oldugu soruldugunda Tablo 5’de verilen
kategorilere ulagilmistir.

Tablo6
YUz Yiize Ogrenim Gormenin Olumlu Yanlar
Cevap Kategorileri f %
Aktif olunmasi ve kalict 6grenmenin saglanabilmesi 27 794
Ogretmen ve akran etkilesimin olmasi 15 441
Derse daha iyi odaklanilmast 10 294
Laboratuvar ortaminda ¢alisabilme 3 882

Tablo 6°deki frekans ve ylizde degerleri, 6gretmen adaylarinin biiyiik cogunlugunun
(%79.4) yliz yiize 6grenim ortaminda daha aktif olabildikleri ve daha kalici
ogrenmeler gerceklestirebildikleri konusunda hem fikir olduklarimi gostermektedir.
Ogretmen adaylardan bazilar1 gériislerini;
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“Dersi yliz yiize almak bilgilerin daha kalic1 olmasini ve daha aktif olmamizi
sagladi.”(OA 5).

“Aktif katilim saglayabildim. Deneyleri gorerek pratik olarak uygulanabilirligini
anladim. Hocamizin elestirileriyle eksik ve hatali yonlerimi diizeltebildim. Bu
sayede bilgileri uzun siire unutmayacagim.” (OA 14)

“Yiiz yiize aldigim i¢in deney yapan kisinin deneyi, hangi deneyi nasil yaptigini,
yaptigi deneyle istedigi kazanimi verip veremedigini gorebiliyorum. Deney
yapan kisiye elestiride bulunabiliyorum.” (OA 27)

“Yiiz yiize almak daha etkin yorumlayarak kafada olusan sorulart gidermek i¢in

sorular sorarak daha olumlu oldu.” (OA 32)

“Dersin yliz ylize olmasi, bu derste sunum yapabiliyor olmamiz, derste daha
aktif olabilmemiz etkilesim acisindan olumlu yararlar sagladi. Cevrimigi
uygulanis bigiminde daha teoride kaliyordu dersler.”(OA 34) seklinde ifade
etmislerdir.

Bu goriisler katilan 6gretmen adaylarindan bazilari ayrica 6gretmen ve akran

etkilesimine de vurgu yapmislardir.

“Yiiz yiize ders almak ogretmen ve smuf arkadaslariyla fikir alig veriginde
bulunmak i¢in ¢ok 6nemliydi. Arkadaslarimizin yaptig1 deney ve raporlari bire
bir goriiyor olmak ¢ok etkili oldu. Bdylece daha kalic1 6grendik.” (OA 2)

“Yiiz yiize almis olmanin olumlu yanlari; gorerek, dinleyerek, uygulayarak
ogrenmek, arkadaglarimla yiiz yiize paylasimlarda bulunmak ve daha etkin
olmak dersin kalicihgimni artryor ve daha verimli olmasimi sagliyor.” (OA 19)

Ogretmen adaylarmin %29.4°ii derslerin yiiz yiize ortamlarda yiiriitiilmesiyle ¢ok
daha iyi odaklanabildiklerini ifade etmisler.

“Yiiz yiize aldigim i¢in derse odaklanmam daha kolayd1.”(OA 3)

“Diger uygulanis sekilleri bana gore sikici ve diizensizdi. Cevrimici derslerde
¢ogu kisi uyuyordu. Daha rahat olmasi bir olumlu m1 bilemiyorum ama ben yiiz
yiize derslerde ok daha iyi odaklantyorum.” (OA 11)

“Yiiz yiize olmasi derse daha iyi odaklanmam sagladi.”(OA 18)

Aragtirmanin laboratuvar dersine ait olmasi nedeniyle uygulamalarin laboratuvar
ortaminda yapilmasini énemseyen ve bunu olumlu olarak dile getiren dgretmen
adaylarin bir kismu goriislerini;
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“Laboratuvar ortamini goriip o ortamda ¢alismak ve birden fazla deney goriip
yorumlar yapmak etkiliydi.” (OA 7)

“Laboratuvarda g¢alisip daha fazla deney ve daha ¢ok fikir gordiik¢ce kendimi
gelistirmem ve donanimli olmam artti. Yiiz ylize oldugu i¢in daha ¢ok deneyim
kazandigim diisiiniiyorum.” (OA 34) seklinde dile getirmislerdir.

Yiiz yiize dersle 6grenim gormenin birgok olumlu &zelliginden s6z eden
Ogretmen adaylarina, bu 6grenme ortaminin olumsuzlart soruldugunda hemen hemen
timi “olumsuz bir yaninin olmadig1” goriisiinde birlesmislerdir.

Tablo 7
Dersi yiiz yiize almanin olumsuzluklar
Cevap Kategorileri f %
Olumsuzlugunun olmamasi 33 97,0
Katilamadiklar1 dersleri sonradan izleme olanaginin olmamasi 1 2.94
Ulasim gii¢liigii yasayabilme. 1 2.94

Tablo 7’de verilen degerler incelendiginde arastirmaya katilan 6gretmen
adaylarinin neredeyse tamaminin (%97.0) yiiz yiize 6grenme ortamini destekledikleri
goriilmektedir. Bu adaylar goriislerini;

“Yiiz yiize de bir olumsuzluk gérmiiyorum.”(OA 9)
“Dersin yiiz yiize alinmasinin herhangi bir olumsuzluk yok.”(OA 19)

“Cevrimigi olmas1 olumsuzdu. Ama yiiz yiizede bir olumsuzluk yok.” (OA 24)
diye ifade ederken, bu goriise katilan 2 6gretmen aday1 bunlara ek olarak agagida
verilen olumsuzlardan s6z etmislerdir.

“Olumsuz oldugunu disinmiiyorum ama hasta oldugumuzda veya bir isimiz
ciktiginda dersi izleme sansimizin olmamasi koétii oluyor.” (OA 21)

“Herhangi bir olumsuzlukla karsilagmadim. Fakat olumsuz hava sartlarinda
okula gelip gitmek bazen zor olabiliyor.” (OA 33)

Tablo 8 ) .
Dersi Hangi Ogrenim Ortaminda Almak Isterdiniz? Neden?
Cevap Kategorileri f %
Yiz ylze 33 970
Hibrit 1 294
Cevrimigi - -

Tablo 8’deki cevap kategorileri fen bilimleri laboratuvar uygulamalari dersini
yiiz yiize alan 6gretmen adaylarina yoneltilen “Dersi hangi 6grenim ortaminda almak
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isterdiniz?” sorusuna yoneliktir. Bu degerler adaylarin %97’sinin dersi yiiz yiize
almak istedikleri diger bir deyisle gordiikleri 6grenim ortamindan hognut olduklarini
gostermektedir. Adaylardan bazilari bu konudaki goriislerini;

“Yiiz yiize almaktan memnunum. Aksi halde okudugumu ve egitim gérdiigimii
hissetmiyorum. Dersi derinlemesine anlamiyorum ve derse ilgim azaliyor.” (OA
2)

“Dersi yiiz yiize almamiz ¢ok iyi oldu. Ciinkii ders kapsaminda yapilacak
deneyleri ve laboratuvar ortamini yakindan yasayarak daha etkili 6grendim.”
(OA 13)

“Yiiz ylize almay: isterdim. Ciinkii yiiz yiize yapilan dersin daha etkili ve
6grenmeyi kolaylastirdigim diisiiniiyorum.” (OA 14)

“Yiiz ylize almak isterim. Ciinkii daha etkilesimli, aktif ve akilda kalic1 oldugunu
diisiiniiyorum.” (OA 26) olarak dile getirmislerdir. Sadece bir aday;

“Hibrit seklinde alsaydim teorikte ¢evrimici islemek, deney yapacakken yiiz
yiize islemek daha verimli olabilirdi.” (OA 21) seklindeki ifadesi ile dersi hibrit
almak istedigini belirtmistir.

Dersi Hibrit Ogrenme Ortaminda Alan 3. Sinif Ogretmen Adaylarimin Goriisleri

Derste hibrit olarak 6grenim gdren ve arastirmaya katilan 36 6gretmen adaymin
“Dersi hibrit almanin olumlu yanlart nelerdir?” sorusuna verdikleri cevaplara ait
kategoriler Tablo 9°de verilmistir.

Tablo 9
Dersi hibrit almanin olumlu yanlari
Cevap Kategorileri f %

Olumlu oldugunu diisiinmemek 18 50.0
Cevrimigi oldugu zamanlarda katilimin kolay olmasi 16 444
Yiiz yiize dersler sayesinde deney uygulamalarini gérebilmek 15 416
Dersin teorik konularinin yeniden izlenebilmesi 12 333
Hibrit derslerin nasil islenebilecegini 6grenmek 6 16.6
Sagligin korunmasina yardimei olmasi 2 5.5

Tablo 9’daki degerler katilimcilarin yarisinin hibrit 6grenim ortamindan
hosnut olmadigimi gostermektedir. Bu sonuca gotiiren aday goriislerinden bazilart
asagidaki gibidir;

“Hibrit olmasinin bir olumluini géremedim.” (OA 2)

“Higbir sekilde olumlumni gérmedik. Aksine bizi 6grenimde etkin kilma
konusunda yetersiz bir sistem.”(OA 5)



Covid-19 Pandemi Siirecinin Sunif Ogretmeni Adaylarinn ... 985

“Hibrit almis olmam bana higbir olumlu katmadi.” (OA 12)

“Bu dersi hibrit olarak almanin bana bir olumlu sagladigimni diisiinmiiyorum.”
(OA 23)

Bu goriislerden farkli olarak hibrit dersleri ¢evrimigi ve yiiz ylize olarak iki ayr1
uygulanig sekliyle degerlendiren adaylar goriislerini;

“Bence olumlu yani ders g¢evrimi¢i oldugunda hastayken ya da okula
gelemeyecegimizde sonradan dinleyebilmemizdi. Bu durum herkesin derse
ulagsmasini sagladi bence boylece rahatca herkes dersi dinledi.”(OA 14)

“Hibrit olmasi genel olarak pek olumlu degil ama g¢evrimi¢i dersleri
kagirdigimda kayittan izleyebilmek iyi oldu”(OA 22)

“Dersi hibrit almamizin tek olumlu yanmnin hasta olup derse gelemedigimiz
zamanlarda derse katilabilmemiz oldugunu sdyleyebilirim.”(OA 25)

Hibrit derslerin yiiz yiize islendigi durumlar1 degerlendiren adaylar dersin olumlu
yanlarini;

“Ders hibrit oldugu i¢in genellikle teorik konular ¢evrimi¢i islendi deneyler yiiz
yiize derslerde yapildi. Boyle olunca deneyleri laboratuvarda yaptik yani
deneylerin nasil yapilacagini gordiik. Onun igin olumlu oldu diyebilirim.” (OA
7)

“Olumlu  o6zelligi, teorik kisim igin okula gelmemim gerekmemesiydi.
Uygulamalar igin okula geliyor olmak da deneyleri gorerek, yorumlayarak
o0grenmenin derinlesmesini sagladi.” seklinde ifade etmislerdir.

Bazi adaylar hibrit ders isleminin meslek yasamlarina etkisini dikkate alarak bu
soruya;

“Eger ¢evrimici egitim vermem gerekirse iglerin nasil ytiridugiini bildigim
i¢in ¢ok fazla zorlanmam.” (OA 6)
“Bir daha pandemi olursa veya hibrite donersek boyle uygulamalari derslerimde

nasil kullanacagimi 6grenmis oldum.” (OA 31) diyerek cevap vermislerdir.
Ayrica pandemi kosullarini dikkate alarak;

“Saglik agisindan hibrit olmast iyi oldu.”(OA 32) seklinde cevap vererek hibrit
Ogrenme ortaminin olumlu yanin dile getirmislerdir.
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Tablo 10
Dersi Hibrit Almanin Olumsuzluklar:
Cevap Kategorileri f %
Cevrimigi derslerde konularinin tam kavranamamasi 22 611
Cevrimigi derslerde 6gretmen 6grenci etkilesiminin az olmasi 20 555
Uygulamalarin sinirli kalmasi 3 8.3

Tablo 10’da adaylarin dersin hibrit uygulanigina iligskin olumsuz goriislerine

yer verilmistir. Dersi hibrit 6grenme ortaminda alan 6gretmen adaylarinin yarisindan
cogu (%61.1°1) cevrimigi derslere yiiz ylize derslerdeki kadar 6zen gdsteremedikleri
ve bu nedenle bazi konularda kendilerini eksik hissettiklerini belirtmislerdir.

“Cevrimici olan dersleri pek ciddiye alamadim. Cevrimigi ders yapilan haftanin
konularmin eksik kaldigini sdyleyebilirim.” (OA 11)

“Cevrimi¢i  dersler dikkat dagilmasina neden oluyor ve konuya
odaklanamryorum ve konuyu iyi 6grenemiyorum.” (OA 14)

“Cevrimici derslere katilim durumu internet sikintisi ¢ektigim i¢in azd1. Hibrit
olarak aldigim igin bazi konular ¢ok yiizeysel kaldi.” (OA 18)

“Internet baglantisindaki sorunlar aksakliklara yol acti. Ben de derslerden
koptum. Cevrimici derslerden ¢ok bisey 6grendim diyemem.” (OA 21)

“Dersi yiiz yiize alsaydik konular1 daha iyi 6grenebilecegimizi diisiiniiyorum.”
(OA 27)

“Dersi yliz ylize almis olsaydim bu dersin kalicilig1 artardi. Yiiz yilizede islenen
konularin bityiik cogunlugu aklimda fakat ¢evrimigi islenen konular ben de tam
olarak yer edinmedi.” (OA 28)

“Bu dersi hibrit almig olmam konulari 6grenmemde iyi kavrayabilmemde zorluk
yasatti. Ders yiiz yiize olsaydi konulari daha iyi anlayabilirdim.” (OA 31)

Arastirmaya katilan adaylarin %55.5’sine gore dersin hibrit olarak yiiriitiilmesi

Ogretmen Ogrenci etkilesimi aza indirmistir. Adaylarin bu konudaki goriislerinden
bazilari;

“Hibrit derslerde ¢evrimigi yapilan dersler ¢ok yeterli olamryor. Bir de 6gretmen
ogrenci iletisimi kisitli oluyor. Teknik sorunlar yasamamiz da derse olan
katilimimizi ve etkilesimimizi olumsuz yonde etkiledi.”

“Etkilesimin az olmasi ¢evrimigi egitimin olumsuzlarindandi. Cevrimigi
sorunlari da derslerimizi olumsuz etkiledi.”

“Hibrit alirken ¢evrimigi derslerde hocayla ve akranlarimizla etkilesim azalmasi
olumsuz yan1” seklindedir.
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Adaylar1 %27.7’si deney uygulamalari i¢in kalan zamanin az olmasina vurgu
yaparak diisiincelerini;

“Dersler hibrit degilde yiiz yiize olsaydi bekli daha ¢ok uygulama yapma
sansimiz olurdu.” (OA 9)

“Dersler yiiz yiize islenseydi ¢ok daha etkin bir sekilde katilabilirdik. Daha ¢ok
uygulama yapabilirdik.” (OA 12) seklinde ifade etmislerdir.

Tablo 11 ) .
Dersi Hangi Ogrenme Ortaminda Almak Isterdiniz? Neden?
Cevap Kategorileri f %
Yiiz ylze 27 75.0
Hibrit 8 222
Cevrimici - -

Tablo 11°deki degerler derste hibrit sekilde O6grenim goren Ogretmen
adaylarinin 2/3’niin (%75) aslinda dersi yiiz yiize almak istediklerini gdstermektedir.
Bu diisiinceye sahip adaylardan bazilarmin goriisleri;

“Yiiz ylize almak isterdim. Ciinkii ders ¢evrimic¢i oldugu zaman etkilesim az
oluyor. Ayni zamanda baglantidan kaynakli teknik aksakliklar yasadik. Bu
aksakliklar 6grenmemizi olumsuz etkiledi.”(OA 1)

“Yiiz yiize sekilde almayt isterdim. Dersi yiiz yiize isleyince konulari daha iyi
anliyorum ve 6gretmen ile anlik iletisim kurabiliyorum.”(OA 5)

“Dersi yiiz yiize almak isterdim. Clinkii tamamen 6grenenin aktif olmasi gereken
bir ders. Daha ¢ok etkinlik yapilabilir, daha ¢ok aktif olabilirdik.”(OA 12)

“Yiiz yiize almayt tercih ederim. Ciinkii bir konuyu 6grendigimde anlayarak
O0grenirsem hayatim boyu unutmuyorum. Cevrimigi ezbere yonlendiriyor.”(OA
20)

“Dersi yiliz yiize uygulanis sekliyle almayi isterdim. Ciinkii hem hoca ile
etkilesimimiz hem de akranlarimizla birbirimize dgreteceklerimiz artardi.” (OA
29) seklindedir.

Bununla birlikte bazi adaylar da hibrit 6grenme ortaminin daha iyi oldugu
diisiincesiyle goriislerini;

“Hibrit olmasini isterim. Yiiz ylize dersler olmazsa olmaz ama bazen derslerin
¢evrimigi olmasi hem internet ortamindan materyallere ulasmada hem de zaman
acisindan benim i¢in iyi olmustu.”(OA 7)

“Hibrit almay1 isterim. Cevrimigi dersler i¢in okula gelmeden dinlemek rahat
oluyor.”(OA 11)
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“Ben dersi hibrit almaktan memnundum. Ciinkii teorik dersleri g¢evrimigi
dinlemek bence yeterliydi. Zaten uygulamalari laboratuvarda yiiz ylize
yaptik.”(OA 23) seklinde ifade etmislerdir.

Dersi Cevrimici Ogrenme Ortaminda Alan 4. Sinif Ogretmen Adaylarinin Gorviigleri

Arastirmaya katilan 33 oOgretmen adaymin, fen bilimleri laboratuvar
uygulamalar1 dersinin ¢evrimi¢i Ogrenme ortaminda islemis olmasmin olumlu
ozelliklerine iligkin goriisleri Tablo 11°de verilmistir.

Tablo 12
4. Suif Ogretmen Adaylarinin Dersi Cevrimici Almanin Olumlular: Yanlarina Iliskin
Goriisleri.

Cevap Kategorileri f %
Derse katilimin kolay olmasi ve tekrar izlemeyebilme 25 757
Zamanm verimli kullanilarak arastirmaya daha fazla zaman ayrilabilmesi 12 36.3
Degerlendirme sonunda geri bildirim alabilme 7 212

Meslek yasaminda cevrimici derslerin nasil yiiriitiilecegine dair bilgi 6  18.1
edinilmesi

Tablo 12’deki cevap kategorileri ¢evrimi¢i derslerin en olumlu 6zelliginin
derslere katilimin kolay olmasi ve derslerin sonradan izlenme imkaninin olmasi
olugunu gostermektedir. Bu goriisii savunan katilimcilarin %75.7’sinden bazilarinin
goriisleri agagidaki gibidir:

“Derse hem ¢ok kolay katildik hem de derse giremedigimizde sonradan
izleyebildik” (OA 1)

“Hasta oldugumuzda evden ¢ikmadan dersi dinlemek kolay oldu” (OA 2)

“Bilgisayardan dersi dinlemek ya da dinleyemedigimizde sonra dinlemek
avantajliydi.” (OA 7)

“Cevrimi¢i olmasinin avantaji ders kayitlarin1 yeniden izleme firsatina sahip
olmamizd1.” (OA 10)

“Derse evde bilgisayardan girmem ¢ok kolay oldu. Giremedigim derslerin
takibini de ders kayitlarindan yapabildim.” (OA 12)

“Cevrimici derslerde bazen anlayamadigim ya da kagirdigim konulari sonra
kayittan izlemek ¢ok iyi oluyor” (OA 26)

Bu goriise katilan ve c¢evrimi¢i 6grenme ortaminda ders yapmanin arastirma
yapabilmek i¢in daha fazla zaman firsati sundugunu diisiinen adaylardan bazilari;

“Dersi kagirdigimizda sonradan izleme sansimiz oldu. Daha c¢ok makale
incelememizi sagladi.” (OA 19)
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“Dersler ¢evrimi¢i oldugu ve ders saati de az oldugu igin 6devlendirme ve
aragtirma agirlikli ilerlendi ve bu da alanimda yapilmis farkli ¢alismalart
gdrmemi sagladi.” (OA 31)

“Derse daha rahat bir sekilde ulastik. Zamani fiaha verimli kullanabildik. Video
ve diger kaynaklara daha rahat ulagabildik.” (OA 32) seklinde diisiincelerini dile
getirmislerdir.

Yukaridaki ifadelere ek olarak sunum ve smmav degerlendirmelerinde geri
bildirim almanin olumlu y6niine vurgu yapan adaylardan bazilari;

“Sistemde dersin belli siire kalmas1 dersi dinleyebilmek ve tekrar edebilmek
acisindan kolay oldu. Vize ve final smav degerlendirmelerimizim bize mail
atilarak bildirilmesi ¢ok iyi oldu. Hata ve eksiklerimizi gorebildik. Yiiz yiize
sinavlarda bazen geri bildirim alamayabiliyoruz.” (OA 3)

“...Bunun yani sira yapilan sunularin aynen yiiz yiize egitimde oldugu gibi
etkilegimli ortamda bizlere sunuluyor olmasi olumluydu. Ayrica bu sunumlardan
sonra yorumlar yapilmasi da 6gretici oldu”(OA 31)

“Cevrimi¢i olmasina ragmen dersten verim aldim. Ara sinav ve final
odevlerimizin agiklamalarla degerlendirilerek bize bildirilmesi olumluydu.”(OA
29) diyerek goriislerini belirtmislerdir.

Cevrimigi ortamda ders islemenin meslek yasamlarina etkisini dikkate alan bazi
adaylarda;

“Cevrimici materyalleri kendi smifimda nasil kullanabilirim sorusuna &rnek
olmus oldu. Arastirma ve 6dev agirlikli bir donem oldugu igin farkli ¢aligmalart
gbzlemledim ve kendi kadememe nasil uyarlayacagimi 6grendim.” (OA 5)

“Cevrimi¢i materyallerine hakim olmama yardimer oldu. Meslegimde ¢evrimici
ders vermek zorunda kalirsam nasil ders hazirlayabilecegimi 6grendim.” (OA
16)

“Bir hastalik durumunda ya da derste engelleyici bir durum oldugunda dersi
cevrimici nasil isleyecegimi, yapilan etkinlikleri nasil yaptiracagimi gormiis
oldum.” (OA 23)

“Cevrimigi derslerle de konularin &grencilere iyi 6gretilebilecegini gordiim.”
(OA 27) olarak goriis bildirmislerdir.

Katilimeilara yoneltilen “cevrimigi ders ortamin olumsuzluklari nelerdir?”
sorusuna verilen cevaplarla olusturulan kategoriler Tablo 13°de verilmistir.
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Tablo 13 .
4. Simif Ogretmen Adaylarvmin Dersi Cevrimici Almamin Olumsuzluklarina Iliskin
Goriisleri
Cevap Kategorileri f %
Derse erisimde teknik sorunlarin yaganabilmesi 14 424
Etkili iletisimin kurulamamasi 10 303
Sosyallesememe, akran etkilesimi kuramama 9 27.2
Uygulamalarin etkisinin azalmast 5 151

Katilimcilara gore ¢evrimici ders ortaminin en olumsuz yani derse erisimde

teknik sorunlarin yaganabilmesidir. Bu kategoriyi olusturan cevaplara;

“Internet sikintilarindan dolay1 derslere katilimim zorlasti. Kendimi tamamen
sinif ortaminda hissedemedigimden motivasyonum diistii.” (OA 2)

“Teknik aksakliklardan dolay1 derse erisim saglanamayabiliyordu.” (OA 5)

“Yasadigim koyde internete giremedigim i¢in dedemlerde kalmak zorunda
kaldim. Bu beni sikintiya soktu ve derse katilmam zor oldu.”(OA 11)

“Evde bir tane bilgisayar oldugu igin ve kardeslerimle bazen derslerimiz
¢akistig1 i¢in ¢ogu derse katilamadim sonradan izlemek zorunda kaldim. Bu ¢ok
olumsuzdu.” (OA 24)

“Benim evimde internet ¢ok sik kesiliyordu. Bazen telefondan baglanmak
zorunda kaltyordum bu da masrafli oluyordu.”(OA 25) seklindeki ifadeler 6rnek
verilebilir.

Adaylarin %30.3’u tarafindan dile getirilen olumsuzluk ise ¢evrimici ortamda

etkili iletisim kurulamamasidir. Bu goriisii savunan bazi ifadelere;

“Yiiz yiize de daha saglam ve daha saglikli iletisim kurabilirken ¢evrimiginde
bence bu ¢gok miimkiin olmadi.” (OA 8)

“Yiiz ylize egitimde oldugu gibi dikkat siirelerinde kisalma oluyor. Etkilesim
saglanmaya caligilsa da yiiz yiize egitimdeki gibi etkilesim olmuyor.” (OA 9)
“Dersi saatinde dinliyorduk ama ya uyuyorduk ya da tam bir dinleme

saglanmiyordu. Kamera ve ses kapaliyd: ve etkilesim yoktu.”(OA 19)

“Internette problemler yasadim. Baglantim olmadig1 zamanlarda soru
soramadigim i¢in derste siurli iletisim kurabildim ve bazi konulart anlamakta
zorlandim.”(OA 27)

“Yiiz ylize oldugunda daha saglam ve daha saglikli iletisim kurabilirken
cevrimiginde bence bu gok miimkiin olmad1.”(OA 32) seklinde drnek verilebilir.
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Yukaridaki bu goriislere katilan ve bunlarla birlikte akran etkilesiminin
kurulamamasini da olumsuzluk olarak dile getiren adaylara ait bazi goriisler asagidaki
gibidir;

“Bazen internete girip derse baglanamadim. Cevrimigi derse girsem bile

arkadaglarimla bir arada olup beraber ¢alisabilirdik. Onlarda disarida da birlikte
olamadik.” (OA 3)

“...Teknik sorunlar birlikte sinif ortaminda dgretmenimiz ve arkadaslarimizla
olamamakta biiyiik bir olumsuzluk.” (OA 5)

“Cevrimici olunca ne &gretmenle ne de arkadaslarimizla etkili bir iletigim
kurulamiyor. Oysa ders laboratuvarda yapilsaydi arkadaslarimla daha eglenceli
ve daha dgretici olabilirdi. Daha sosyal olabilirdik.”(OA 21)

Arastirmaya katilan adaylarin %15’i ¢evrimiginde yapilan uygulamalarin pek
etkin olmadigin diisiinerek goriislerini;

“Dersi laboratuvar yapsaydik daha canli ve daha ¢ok deney gorebilirdik. Boyle
olunca deneyleri etkisi biraz azald1.” (OA 4)

“...Dersi yiiz yiize alsaydik her arkadasimizin sunumunu daha net incelerdik.
Smifta dersi nasil isleyecegimizi daha net gorirdik. Gosterilen deneylerde
nelerin eksik nelerin fazla oldugunu inceleme firsatimiz olurdu.”(OA 21)

“Ders g¢evrimigi oldugu i¢in uygulama siiregleri ¢ok verimli ve etkili olamadi.
Laboratuvar ortaminda almis olsaydik meslek yasamimda yapabilecegim
uyarlamalar1 canli uygulama sansina sahip olabilirdim.” (OA 30) seklinde
aciklamiglardir.

Arastirma kapsaminda son olarak yoneltilen soru bu dersi hangi 6grenme
ortaminda almak isteyecekleriydi. Bu soru alinan cevaplara ait frekans ve yiizde
degerleri Tablo 14’de verilmistir.

Tablo 14. Dersi hangi 6grenme ortaminda almak isterdiniz?

Cevap Kategorileri f %
Yz yize 30 90.9
Hibrit 3 91

Cevrimigi - -

Katilimeilarin bilylik bir ¢ogunlugu (%90.9) bu dersin uygulama agirlikli
olmasina vurgu yaparak Ogrenme ortamimin yiiz yiize olmasi gerektigini
belirtmislerdir. Bu goriislerden bazilar1 asagidaki gibidir;

“Dersi yiiz yiize almak isterdim. Ogrencilerle birlikte yapacagimiz deneyler ve
etkinlikleri kavramak adina ¢ok daha saglikli olurdu diye diisiiniiyorum.”(OA 3)
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“Yiiz yiize almak isterdim. Konular1 6grencilere daha iyi aktarabilirdim. Daha
saglikli bir iletisim kurabilirim.” (OA 7)

“Yiiz yiize almayi tercih ederdim ¢iinkii daha verimli gegerdi. Ayrica bu
uygulama dersi oldugu i¢in ¢evrimigi olmast hi¢ uygun degil”(OA 18)

“Dersi yiiz ylize uygulanig 6grenme ortaminda almak isterdim. Dersin igerigi
laboratuvar uygulamasini kapsadigi igin yiiz yiize verilecek egitimin daha
faydali oldugunu diisiiniiyorum.” (OA 26)

33 katilimcidan sadece 3’1 (%9.1) hibrit 6grenme ortamini tercih etmektedir. Bu
adaylarin goriisleri de;

“Hibrit olarak almak isterdim. Ciinkii baz1 konular ¢evrimici daha iyiyken bazi
dersler yiiz yiize daha iyi oluyor. Her iki uygulanis seklinin de avantajlarindan
yararlanmis oluyoruz.”(OA 12)

“Hibrit almis olsak daha rahat olurdu.” (OA 19)

“Teorik kisimlart ¢evrimigi alip, uygulamay1 laboratuvarda yapsaydik yani hibrit
O6grenme ortami olsaydi daha iyi olurdu.”(OA 32) seklindedir.

Tartisma, Sonuc ve Oneriler

Covid-19 pandemi siirecinde birgok tilkede yiiz ylize egitime ara verilmis ve
derslere bir stre ¢evrimici bir siire de hibrit (cevrimici ve yuz yiize) olarak devam
edilmistir. Bu siiregte aragtirmanin yiiriitiildigii fakiiltede de 6gretmenlik egitimi alan
ogrenciler 2020-2021 dgretim yilinda derslere ¢evrimigi, 2021-2022 dgretim yilinda
da hibrit olarak katilabilmislerdir. Teorik derslerin ¢evrimic¢i ortamda yirGtilmesinde
genellikle biiyiik zorluklar yaganmazken, uygulamali derslerde bazi sorunlarla karsi
karsiya kalinmustir (Sarvary ve dig., 2022). Ogrencilerin uygulamalara birebir
katilamamalar1, laboratuvar ortaminda bulunamamalar ve kullanilacak arag-gerecleri
kullanip tantyamamalar1 bu 6grenim ortaminin bazi gii¢liiklerindendir.

Sinif 6gretmenligi lisans programinda 6grenim goren 6gretmen adaylarmin 3.
yartyilda aldiklar1 derslerden birisi de fen bilimleri laboratuvar uygulamalar1 dersidir.
Bu ders kapsaminda adaylarin; ilkokul 3. ve 4. sinif diizeyinde fen bilimleri dersinde
yapilacak deneylerle ilgili bilgi ve deneyim kazanmalar1 hedeflenmektedir. Bu hedef
dogrultusunda adaylara; deney tiirleri, amagclari, bilimsel siire¢ becerileri,
laboratuvarda guvenlik gibi konularda genel bilgiler verilirken, 6rnek uygulamalarla
da sorgulama yaklagimina uygun deney yapma ve laboratuvar arag-gereclerini
kullanma becerisi kazandirilmaya c¢alisilmaktadir. Adindan ve igeriginden
anlagilacagi iizere dersin laboratuvar ortaminda uygulamali olarak yiiriitiilmesi
gerekse de pandemi doneminde bu mumkin olamamistir. Arastirmanin yapildigi
2022-2023 dgretim yilinda 4.smf dgrencisi olan 6gretmen adaylar1 bu dersi 2020-
2021 dgretim yilinda gevrimigi, 3. Smif 6grencisi olan adaylar ise 2021-2022 6gretim
yilinda hibrit olarak almislardir. Arastirmanin yapildigr 6gretim yilinda 2. siuf
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Ogrencisi olan adaylar pandemi siirecinin bitmesiyle bu derste yiiz yiize egitim
almiglardir. Bu durumda 2022-2023 6gretim yilinin giiz yartyili sonundaki 6grenci
gruplarini, fen bilimleri laboratuvar uygulamalar1 dersinde ii¢ farkli &grenme
ortaminda (¢evrimigi, hibrit ve yiliz yiize) 6grenim gormiis adaylar olusturmustur.
Uygulamaya dayali bdyle bir dersin adaylarin derse yonelik 6zyeterlik inanglart
arasinda farklilik olusturabilecegi diisiincesiyle yola ¢ikilan bu arastirmada adaylarin
fen bilimleri laboratuvar uygulamalar dersi 6zyeterlik inanglar1 ve adaylarin derslerin
uygulanis sekillerine iliskin goriigleri belirlenmeye ¢alisilmustir.

Birinci aragtirma sorusuna cevap bulabilmek igin Kizkapan ve Saylan-
Kirmizigiil (2021) tarafindan gelistirilen ve 4 alt boyuttan olusan “Fen Bilimleri
Laboratuvar Uygulamalar1 Dersi Ozyeterlik Inang” 6lgegi kullanilmistir. Bu dlgegin
ilk alt boyutu Ogretmen adaylarinin laboratuvar fiziki ortam ve arag gerecleri
kullanabilme 6zyeterliklerini 6lgmeye yoneliktir. Her bir sinif diizeyindeki adaylarin
bu alt boyutta aldiklar1 ortalama puanlar karsilastirildi en yiiksek puana (6zyeterlige)
2. smif dgrencilerinin sahip oldugu ve en disiik puana da (6zyeterlige de) 4.smif
6grencilerini sahip oldugu goriilmektedir. Sinif diizeylerine gére bu ortalama puanlar
arasinda farklar karsilastirildiginda tim sinif diizeyleri arasinda anlamli farklilik
oldugu tespit edilmistir. Bu bulgu bize dersin yiiz yiize 6grenim ortaminda alan 2.
Sinif 6gretmen adaylariin laboratuvar fiziki ortam ve arag gerecleri kullanabilme
Ozyeterliklerinin dersi hibrit alan 3. Sinif 6gretmen adaylarina gore daha yiiksek
oldugunu gostermektedir. Ayni sekilde dersi hibrit alan adaylarin 6zyeterlikleri de
dersi ¢evrimi¢i alan adaylardan yiiksektir. Bu sonuglardan da tahmin edilebilecegi gibi
dersi c¢evrimi¢i alan adaylarin ozyeterlikleri, yiiz yiize alan adaylardan anlamli
diizeyde diisiiktiir.

Uygulanan 6zyeterlik 6l¢eginin ikinci alt boyutu olan bilimsel siire¢ becerilerini
uygulayabilme ozyeterlik ortalama puanlarmin siralamasi bir onceki alt boyut
ortalama puanlarin siralamasi ile aynidir. Diger bir deyisle dersi yiiz yilize 6grenme
ortaminda alan 6gretmen adaylarinin ortalama puanlari diger 6grenme ortaminda ders
alan adaylardan daha yiiksektir. Bu boyutta da en diisiik ortalama puan, dersi
¢evrimigi 6grenme ortaminda alan adaylara aittir. Hibrit 6grenme ortaminda ders alan
adaylarin ortalama puanlart iki sinifin ortalamalari arasindadir. Ortalama puanlar
arasindaki anlaml fark aragtirildiginda ise 2 ile 3. siniflar arasinda ve 2 ile 4. smiflar
arasinda anlamli fark bulunmustur. Bu sonu¢ Husniyyah ve Erman’in (2022)
calismalarindaki bulgularla paralellik gdstermektedir. Arastirmacilar ¢alismalarinda,
bilimsel siire¢ becerilerinin ¢evrimdist 6grenmeden ¢evrimigi Ogrenmeye dogru
azaldig1 sonucuna ulagmislardir. Ayrica ¢evrimigi 6grenmede zaman ve 6grencinin
durumu gibi nedenlerden dolay: bilimsel siire¢ becerilerinin daha az gelistigini
belirtmiglerdir. Bu alt boyutta anlaml farkliliga bakildiginda 3 ile 4. siniflar arasinda
ise anlamli faklilik olmadigi goriilmiistiir. Dersi hibrit 6grenme ortaminda alan
adaylarin ortalama puanlari, ¢evrimici alan adaylardan yiiksektir fakat aralarinda
anlamli bir fark bulunmamaktadir. Bu sonug, bilimsel siire¢ becerileri gibi
uygulamaya dayal1 becerilerin gelismesinde bire bir etkinliklerin biiyiik dneme sahip
oldugunu ve hibrit 6grenme otaminda etkinliklerin diizenlenmesi ve sunuma hazir
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hale getirilmesinin 6grencilerin bilimsel siireg becerilerini gelistirmesinde (Kumas,
2022) yiiz yiize egitimdeki kadar etkili olmadigini géstermektedir. Aydin-Ceran, &
Ergiil (2022) yaptiklar1 caligmada ¢evrimigi egitim siirecinde, bilimsel siire¢ becerileri
kullanmay1 gerektiren fen ders konularinda 6grenme kayiplarinin daha fazla oldugunu
bildirmigler ki bu da c¢evrimi¢i ders ortamlarinda bu becerilerinin yeterince
gelistirilemedigi bulgusunu desteklemektedir.

Adaylarin, laboratuvar uygulama o6zyeterliklerinin 6l¢iildigi 3. altboyut fen
laboratuvarinda bagimsiz caligabilme Ozyeterligidir. Bu alt boyuttaki ortalama
puanlarin siralanist diger alt boyutlardan ve testin genelinden farkli degildir. En
yiksek ortalama puan yiiz yiize 6grenim goren adaylara aitken, en diisiik ortalama
dersi ¢evrimigi alan 6gretmen adaylarmindir. Ortalamalar karsilagtirildiginda tiim
diizeyler arasinda anlamli farklilik oldugu goriilmektedir. Bu sonug, gruplar halinde
uygulamalar yapsalar bile yiiz yiize uygulamalar sayesinde adaylarin laboratuvarda
bagimsiz ¢aligabilme oOzyeterliklerinin arttigini gostermektedir. Olgegin son alt
boyutunda adaylarin fen laboratuvarinda kriz yonetimi Ozyeterligi Ol¢iilmeye
calisilmistir. Bu boyutta ortalama puanlarin dizilimi ayn1 olsa da sadece 2. ve 4. Sif
6gretmen adaylari arasinda anlamli fark bulunmustur. Bu sonug adaylarin, laboratuvar
derslerinin  2/3’iinii laboratuvar ortaminda yiiriitemeseler bile laboratuvar
uygulamalar yapabilecek 6zyeterligi kazandiklarim gostermektedir. Teorik olarak
laboratuvar giivenligi hakkinda bilgi edinmek ve bir siire laboratuvar uygulamalari
yapmak adaylarin 6zyeterliginin gelismesinde etkili olmustur. Bununla beraber,
beklendigi gibi laboratuvar ortaminda hi¢ uygulama yapamayan adaylarin 6zyeterlik
inanclart gelisememistir.

Tim alt boyutlarin tek tek incelenmesinden sonra Olgegin geneli dikkate
alindiginda fen laboratuvar uygulamalari dersinde ¢evrimici, hibrit ve yiiz yiize gibi
farkli O6grenme ortaminda Ogrenim goren Ogretmen adaylarimin laboratuvar
uygulamalar1 6zyeterlik inanglari arasinda anlamli fark oldugu goriilmektedir. Bu
bulgu, ¢evrimigi ve hibrit modelde 6grenim goren adaylarin laboratuvar uygulamalari
alaninda ozyeterliklerini tam olarak kazanmadiklarin1 gostermektedir. Ulasilan bu
sonu¢ Balaman ve Tiryaki’nin (2021) caligmalarinda belirttikleri gibi dersin
uygulamali igeriginden dolayr uzaktan egitim yetersiz kaldigi gorisiiyle
desteklenmektedir.

Ikinci arastirma sorusuna cevap bulabilmek igin nitel veriler incelendiginde
adaylarmn, nicel bulgularda ulasilan sonuglari destekleyen ifadelere yer verdikleri
goriilmektedir. Dersin uygulanis sekline iligkin goriisler dikkate alindiginda, yiiz yiize
O0grenim goren adaylarin olumlu olarak belirttikleri niteliklerin tam tersinin, dersi
hibrit ve ¢evrimigi alan adaylar ig¢in gecerli oldugu sdylenebilir. Diger bir deyisle
¢evrimigi/hibrit grenme ortaminda 6grenim goren adaylar tarafindan olumsuz olarak
ifade edilen bir durum, yliz ylize 6grenim goren adaylar i¢in olumlu bir durumdu.
Ormnegin; c¢evrimici ve hibrit 6grenme ortaminda &grenim géren adaylar icin
Ogretmen-6grenci/ogrenci-ogrenci etkilesimin yeterince kurulamamast olumsuz bir
durum iken, dersi yuze yiize alan adaylar i¢in olumludur. Ayn sekilde gevrimici ve
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hibrit 6grenme ortamlarinda ders almanin; derse katilimim kolay ve rahat olmasi,
kayitlardan izlenebilmesi gibi olumlu nitelikler, dersi yiiz yiize alan adaylar i¢in
olumsuzdur.

Adaylar tarafindan fen bilimleri laboratuvar uygulamalari dersinin ¢evrimigi
ortamda yiiriitiilmesinin en dnemli olumsuzlugu teknik sorunlarin yasanmasi olarak
bildirilmistir. Bundan sonra vurgulanan olumsuzluk etkili iletigimin kurulamamasidir.
Pandemi slrecinde ¢evrimigi olarak yiiriitiilen derslere iligkin 6gretmen ve 6grenci
goriisleri iizerine yapilan calismalarla paralellik gdsteren bu bulgularla birlikte,
olumlu yanlarinin da paralellik gésterdigi gériilmektedir (Basaran ve dig., 2020; Erbil
ve dig., 2021; Mutluer ve Celikdz, 2022). Bununla birlikte sozii edilen ¢aligmalarla
uyumlu olmayan bir sonu¢ da bulunmaktadir. Bu arastirmanin katilimcilarinin,
degerlendirmede geri bildirim almalarin1 olumlu olarak gérmelerine karsin diger
calismalarda hem O&gretmenler hem de Ogrenciler degerlendirme sorunlarma
deginmislerdir. Bu bilgilere dayali olarak olumsuz olabilen bazi durumlarin alternatif
coztimlerle (6grencilerin bireysel olarak degerlendirilerek elektronik ortamda geri
bildirim verilmesi gibi) olumlu durumlara dénistiiriilebilecegi soylenebilir.

Fen bilimleri laboratuvar uygulamalari dersinde hibrit 6grenim goéren
O6gretmen adaylarmin bu 6gretim sekline iligkin goriisleri incelendiginde; teorik
konularin ¢evrimi¢i ortamda iglenmesi, uygulamalarin ise yiiz yiize yapilmasi
nedeniyle genellikle olumlu goriis ifade ettikleri goriilmektedir. Hibrit 6grenme
modelinin, ¢evrimig¢i ve yiiz yiize Ogretim ortamlarmimn olumlu ydnlerinin
birlestirilmesine olanak saglamasi yoniiyle ¢evrimigi 6grenme ortamina gore daha
avantajli oldugu goriisii, Kumas ve Kan’in (2022) calismalartyla paralellik
gostermektedir. Hibrit 6grenme modelinin olumlu &zelliklerinden biri olan teorik
derslerin yeniden izlenebilmesi durumu 6grencilerin kendi 6grenme hizina gore dersi
takip edebilmesi acisindan 6nemlidir. Ulasilan bu sonu¢ Bakirct, Dogdu ve Artun’un
(2021) caligmalarinda elde ettikleri sonug ile uyumludur. Adaylarin hem hibrit hem
de ¢evrimi¢i egitim ortaminin olumlu yani olarak belirttikleri bir 6zellik derslerin bu
6grenme ortamlarinda nasil yiiriitiilecegi 6grenmis olmalaridir. Bire bir yasayarak,
farkli 6grenme ortamlarinin olumlu ve olumsuz yanlarimi degerlendirme firsati bulan
adaylar, bu konuda bilgi sahibi olmanin meslek yasamlari igin bir deneyim oldugunu
diisinmektedirler. Adaylarin bu goriisleri Kumas ve Kan’in (2022) ¢alismalarinda
ulastiklari, Ggrencilerin ve Ogretmenlerin ¢evrimigi, hibrit ve yliz yiize egitim
ortamlarini kisa siirede deneyimleyerek farkli 6grenme ortamlarmin tasarlanma
konusunda bilgi edindikleri goriisiiyle desteklenmektedir. Hibrit 6grenme ortaminin
olumlu niteliklerinin dile getiren adaylarm yami sira, olumlu olmadigi diigiinen
adaylarin sayis1 da azimsanamayacak kadar goktur. Adaylar bu goriislerini son soruya
verdikleri cevaplarla destelemislerdir. Dersi yalnizca hibrit degil, diger 6grenme
ortamlarinda da alan tiim adaylarin biiyiik bir cogunlugunun dersi yiiz yiize almay1
tercih etmeleri diger 6gretim ortamlarindan pek hosnut olamadiklarinin gostergesidir.
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Fen bilimleri laboratuvar uygulamalar1 dersinde yiiz yiize 6grenim goéren
6gretmen adaylarinin biiyiik cogunlugu derste bu sekilde 6gretim gérmekten memnun
olduklarin1 belirtmislerdir. Daha o6nce de ifade edildigi gibi diger O6grenim
modellerinde olumsuz olan §zellikler bu 6grenim ortami i¢in olumlu nitelikler
arasinda sayilmistir. Adaylar en ¢ok vurguyu kalici 6grenmenin ve aktif katilim
saglanmasina yapmuslar ve dersi yine yiiz ylize Ogrenme ortaminda almak
isteyeceklerini belirterek bu goriislerini desteklemislerdir. Bu gortigler Covid 19
pandemi siirecinde tercih edilen 6grenme ortamlarinin yiiz yiize, hibrit ve ¢evrimigi
siralamasinda oldugunu bildiren (Serap, 2021) ¢alisma sonucu ile uyumludur.

Arastirma bulgulari, 6gretmen adaylarinin goriislerine gore en etkili 6grenme
modelinin yiiz ylize egitim oldugunu, ardindan hibrit ve ¢evrimi¢i 6grenme modelinin
geldigini gostermektedir. Cevrimici 6grenme ortaminda etkili iletisim kuramama,
ogrencilerin hareketsizligi gibi olumsuzluklar dikkate alinarak 6grencilerin daha fazla
katilimim1 saglayacak derslerin planlanmasi gerektigi sdylenebilir. Hibrit derslerin
planlanmasinda teorik ve deneysel uygulamalarin &grencilerin tutumlarini,
basarilarini ve motivasyonlarin artiracak sekilde diizenlenmesi saglanabilir. Ayrica
6grencilerin bireysel olarak degerlendirilmesi ve elektronik ortamda doniit verilmesi
hem ¢evrimigi hem de hibrit 6grenme ortamlarinda dersler i¢in dnerilebilir. Ayrica
pandemi siirecinde egitim alan &grenci ve Ogretmen adaylarinin eksik bilgi ve
becerileri belirlenerek, eksikliklerin giderilmesi i¢in ek dersler veya cesitli
uygulamalar yapilabilir. Bdyle bir ¢alismanin maliyeti lilke ekonomisine 6nemli bir
yuk getirebilir ancak bu eksikliklerin giderilmemesi halinde daha da biiyiik sorunlarin
ortaya ¢ikacag agiktir.

Calismanizda elde ettiginiz bulgulari, hipotezleriniz (amaglarimiz) ve ilgili
alanyazin baglaminda aciklanmaniz ve tartigmaniz  gerekmektedir. Bu
tartigmalarinizdan c¢ikan sonuglart da raporlamaniz  beklenmektedir. Ayrica
sonuglardan yola ¢ikarak uygulayicilara ve arastirmacilara yonelik oOnerilerde
bulunmaniz beklenmektedir. Tiim bu bilgileri buraya yazabilirsiniz.
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