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Article Info Abstract
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Distance education The aim of this study is to determine whether the students learned some concepts

Radioactivity related to the subject of "radioactivity" taught by emergency remote education (ERE)

Science teaching and to reveal the students' opinions on both ERE and teaching of this subject by ERE.

Emergency remote education To this end, a qualitative study was conducted by asking five open-ended questions

(29) to the students studying in the 1st year of Science Teaching Department in a public
university in the spring semester of the 2020-2021 academic years. The data were
collected through an online questionnaire and were analysed by content analysis.
According to the results; it was determined that the students mostly learned the
concepts taught by ERE and although they mostly had positive-negative views about
ERE (52%), they reported more positive opinions (79%) about the subject
“radioactivity” taught by ERE. The results obtained from this study is considered to
contribute to the literature in terms of revealing both the learning of some concepts

Research Article related to the subject and students’ feedbacks from a broad perspective.

1. Introduction

Developments in the fields of science and technology require the change of our education system, taking
into account the needs of the society. In our developing education system, besides the 2023 Education
Vision, the teaching undergraduate programs applied in education faculties must also be qualified
(Dagtekin & Zorluoglu, 2018). For this reason, the council of higher education (YOK) updated
undergraduate teaching programs in our country in 2018. The reasons for updating the program involve
structural changes in Turkish education system, societal needs and demands, and re-updating teacher
training undergraduate programs by way of restructuring the departments of education faculties. In this
context, with the General Assembly, resolution of the council of higher education (YOK) dated
28.02.2017; the necessary transformations were made within the relevant faculties and institutes of our
universities (YOK, 2018). In addition, technology-based and applied courses were added to the
curriculum in accordance with the Bologna process in higher education, course-teacher-technology
association is being attempted to be created (Usta, 2018).

* Corresponding author: Necatibey Faculty of Education, Science Education Department, Balikesir University, Balikesir, Turkey.
e-mail address: agamze@balikesir.edu.tr
This study was partly presented as a proceeding at the 1st International Conference on Educational Technology and Online Learning
Conference held between 22-24 September 2021.

Doi: http://doi.org/10.31681/jetol.1011437
Received 18 Oct 2021; Revised 22 Dec 2021; Accepted 27 Dec 2021
ISSN: 2618-6586 . This is an open Access article under the CC BY license.



http://doi.org/10.31681/jetol.1011437
http://dergipark.gov.tr/jetol
https://creativecommons.org/licenses/by/4.0/
https://orcid.org/0000-0002-2924-4098

JETOL 2021, Volume 4, Issue 4, 702-725 Dolu, G.

Radyoactivity concept is included to the education program in consequence of re-updating teacher
training undergradute programs. The subject of radioactivity was previously taught in the 3rd semester of
the program in the General Physics 111 course in the universities, not in the chemistry courses of the 2007
science-teaching curriculum (YOK, 2007). In the 2018 curriculum, this subject was removed from the
General Physics 111 course and added to the Chemistry 2 course (YOK, 2018). Therefore, the content of
the Chemistry 2 course taught in the second semester of the 2018 Science Teaching Curriculum was re-
arranged, and the subject of "nuclear chemistry™ was included in the content as nuclear chemistry
(radioactivity, nuclear energy). In the secondary school textbooks of 2019, this subject was covered in the
second semester under the title of "Introduction to atomic physics and radioactivity™, which is the fourth
unit of the 12th grade physics course (MEB, 2019). That is, the students participating in this study learn
this subject within the scope of the physics course, not within the scope of the chemistry course, while in
high school. Therefore, this subject can be considered as a common subject of both physics and
chemistry. Within the framework of the explanations above, the subject of "radioactivity” was chosen as
the subject of this study. From now on, the term "radioactivity" will be preferred in the use of the subject.

Developments in science and technology require the use of new technologies in the field of education.
Undoubtedly, computers are at the forefront of these technologies. Studies demonstrate that computers are
effective in increasing students' success and attitudes, facilitating their learning, teaching concepts and
eliminating misconceptions (Akcay et al., 2007; Feyzioglu, 2002; Morgil at al., 2003; Morgil et al., 2005;
Yigit & Akdeniz, 2003; Yumusak, 2013). Usun (2004) states that computer-assisted education can be
carried out by applying four methods, one of which is the distance education method via the internet. In
the literature, distance education is defined as a form of education process which maintains teaching-
learning activities in a planned, systematic manner, independent of place and time by giving students
flexibility, responsibility and selections (Bozkurt & Sharma, 2020; Greenberg,1998; Moore & Kearsley,
2011). Bozkurt et al., (2020) describes distance education as “any educational process in which all or
most of the teaching is conducted by someone removed in space and/or time from the learner, with the
effect that all or most of the communication between teachers and learners is through an artificial
medium, either electronic or print” (as cited in UNESCO, 2002, p. 22). In distance education, materials
such as texts, videos, exercises are utilized more than personal interactions such as discussions,
presentations and it is based on theoretical and practical knowledge related to the subject (Bozkurt et al.,
2020; Rapanta, Botturi, Goodyear, Guardia, & Koole, 2020). On the other hand, emergency remote
education (ERE) is encountered as a branch of distance education. Emergency remote education is also
called as online learning, e-learning, m-learning or learning at home (Bozkurt et al., 2020). Emergency
remote education is defined as a temporary solution by using all the sources online and/or offline during a
crisis (Bozkurt et al., 2020; Bozkurt & Sharma, 2020a; 2020b; Hodges, Moore, Lockee, Trust, & Bond,
2020). The aim of distance education is to provide education to large masses, to reduce the cost of
education, to bring long distances closer and to increase the permanence of information by providing as
many repetitions as desired (Bayram et al., 2019; Karagdz, 2012). Distance education can be done
asynchronously, synchronously or hybrid. Asynchronous distance education can be defined as the
communication of participants without the need for simultaneous information sharing (Barker, 1999;
Hellman, 2003; Wang, 2008). Information exchange in asynchronous distance education system; it takes
place via e-mail or post and the educator delivers educational materials he /she produces to students via
radio, television, mail, computer and/or internet (Hellman, 2003; isman, 2005). Synchronous distance
education is defined as simultaneous and interactive communication between participants (Barker, 1999;
Hellman, 2003). In the synchronous distance education system, information exchange is provided by
computer and internet, and is carried out via web conferencing over the internet (Karagdz, 2012). In web
conferencing, both educators and students can see and hear each other at the same time, even if they are at
different places. At the specified times, the educator starts a web conference/lesson from their computer
via the internet and the students can attend this conference/lesson from their computers at the same time.
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While listening to the conference/lecture, students can contact the educator and ask questions; Moreover,
if they have webcams, speakers and microphones, they can also use them (Karagtz, 2012).

Especially in the current period that we are under the influence of COVID-19, a rapid transition has been
made to computer-assisted emergency remote education, both synchronously, asynchronously and
hybridly. As is known, in the spring semester of the 2019-2020 academic year, when COVID-19 first
started, educational institutions were closed and quarantine practices were introduced gradually almost all
over the world (Bozkurt & Sharma, 2020a; Bozkurt et al., 2020). For this reason, the process was
launched so that students did not fall behind in their education and it turned out that the world would no
longer be the same as before (Durak & Cankaya, 2020a; Durak, Cankaya & Izmirli, 2020). It is known
that distance education can be performed as learner-centered, carried out anytime, anywhere, at any age,
at any speed, and in any environment, has access to course materials and provides lifelong learning
(Adiyaman, 2002; Durak & Ataizi, 2016; Kisla, 2016; Senyuva, 2007; Usta, 2015; Usta, Uysal & Kur,
2016).

As in every technological development, distance education also has some advantages and limitations.
Senyuva (2007) lists the benefits of web-based distance education as follows: it allows students to come
together in the web environment to communicate effectively, to review the topics, to reach the instructors
in real time and the audience working in a job and studying at the same time, to receive instant feedback
from the students and to create a rich educational environment with its access to audio-visual tools and
other resources. In the same study, the author lists the limitations of web-based distance education as
follows: creating some psychological and sociological elements in students, inability to perform skills and
attitude-oriented behaviours adequately, failure to prevent incorrect learning in a timely manner, giving
courses that are not suitable for distance education, such as laboratories and workshops, through distance
education, inadequate computer network infrastructure, inadequate planning of the teaching-learning
process and greater effort by students and educators. In the study of Oliveira, Penedo ve Pereira (2018), it
is stated that the advantages of distant education are flexibility, content availability, low cost, studying at
home at any time you want: while the disavantages are difficulty of asking questions and difficulty of
disciplining

2. Literature

Studies on distance education/emergency remote education

Karatepe, Kiglkgencay and Peker (2020) conducted a study with primary school mathematics, science
and classroom teacher candidates receiving synchronous education and tried to determine the perceptions
of pre-service teachers regarding synchronous education. At the end of the study, they determined that
candidates have a negative attitude towards synchronous courses, are unwilling to use distance education
method and do not to see themselves adequately and do not consider online courses as the future of
education. In addition, they determined that the most useful method of synchronous courses is oral
presentations. Turkulresin, (2020) examined the opinions of teacher candidates related to distance
education carried out during COVID-19 Pandemic Period by qualitative and quantitative data collection
methods. According to the quantitative results of the study; considering the opinions of teacher candidates
towards distance education, they were partially satisfied with it; on the other hand, significant differences
were determined according to the variables of gender, accessing the Internet and the status of following
the course and internet access quota. In qualitative results, the opinions of the teacher candidates were
primarily divided into two themes as "the advantages of distance education" and "disadvantages of
distance education”. Afterwards, its advantages are divided into three categories as "being economic”,
"repetition” and "time and space flexibility". Its disadvantages are divided into six categories as "the
Impermanence of learning”, "measurement and evaluation issues”, "disciplinary problems", "internet
shortages”, "system problems" and "lack of interaction"”. It was determined that its advantages are in the
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category of "lack of time and space" of the highest frequency and its disadvantages are in the category of
“no interaction”.

In another study, the researchers examined the opinions of 32 students from four different universities on
emergency distance education during the Covid-19 pandemic period by applying an online questionnaire
consisting of open-ended questions. As a result, it was determined that two of the four universities used
Microsoft Teams software as a distance education system, while the other two used Moodle and ALMS
software, and students who used Microsoft Teams, where synchronous lessons were held, were more
satisfied with this process. In addition, students’ opinions on some issues such as the positive and
negative aspects of the distance education system, the communication of students with the instructor,
getting feedback, socialization, motivation, academic performance, comparison with traditional teaching
were also determined. While almost all of the students were anxious before distance education, it was
concluded that their anxiety completely disappeared after receiving synchronous education (Durak &
Cankaya, 2020b). Microsoft Teams software was also used in this study.

According to the results obtained by Bostan Sarioglan, Altas and Sen (2020), in which they investigated
the opinions of 34 science teachers about experimentation in the science course, during the distance
education period, teachers determined that they had difficulties in experimenting due to material and
technical deficiencies, students' motivation was low and active participation was insufficient. However,
they stated that visuality attracted students' attention and that it was safer to conduct some experiments.

In another study, by the opinion survey the researchers prepared, they determined the opinions of 22
people consisting of science teacher candidates, graduate and doctorate students about distance education
in the spring term of 2019-2020. In the study, they determined that participants found distance education
advantageous in terms of time and opportunity, but disadvantageous in terms of laboratory applications
and they asked distance education to continue for theoretical lessons (Benzer & Akkaya, 2021). Zorlu
(2020) examined the opinions and suggestions of eight science teacher candidates by applying the
cooperative learning model to distance education. Zorlu determined that most of the teacher candidates
thought that it would be beneficial to apply this model in distance education environments and benefits
group work, time management and socialization.

Different tools and materials are used in distance education. Durak et al. (2020) in their study asked those
who were in charge of the emergency distance education period from 208 universities they determined as
participants what tools and materials they could utilize in the system used at universities. They
determined these as lecture videos, presentation files (power point, etc.), lecture notes (pdf, word, etc.),
use of questionnaire, submission of assignment, exam, discussion/sharing forum and chat. These tools
and materials were also used in this study. In some studies examining the benefits of distance education,
it was stated that it provides students with the opportunity to participate in educational activities wherever
and whenever teachers are located, allows them to re-watch the videos, reduces the cost of education and
saves time (Benzer & Akkaya, 2021; Demiray, 1999; Fidan, 2016; Moore & Kearsley, 2011). In some
studies examining the problems of distance education, they state that due to the lack of active interaction
in distance education, it restricts the socialization of the individual students who do not know technology
have difficulties in learning. Moreover, there are problems in teaching some practical courses through
distance education, students are overburdened with responsibility and inequalities in access to education
are revealed (Altiparmak et al., 2011; Altuntas Yilmaz, 2020; Anderson, 2020; Bayram et al., 2019;
Bostan Sarioglan et al., 2020; Can, 2020; Horzum, 2003; Usta et al., 2016).

Rapanta et al., (2020) states that it is necessary to make the courses simpler and to reduce the expectations
from the students in order to decrease their anxiety level while heading emergency remote education
during COVID-19 Pandemics. Because students have to deal with serious emotional stress and quarantine
conditions brought by the pandemics, it will be more difficult to adapt to mew learning and teaching
styles. Hence, it is highlighted to eliminate the unnecessary parts of the curriculum to decrease the
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studying load of the students. Also, how students explain those process should be more important than
how the educational content is presented successfully (Bozkurt, & Sharma, 2020a; Holme, 2020). In a
study in which the subject of Chemistry of Food and Cooking was explained as non-STEM to
undergraduate students during the transition period to emergency distance education, the researchers
applied a questionnaire measuring students' motivation and expectations for taking the chemistry course
and their scientific literacy before and after the instruction. According to the results of their studies, it is
determined that the teaching met the expectations of the students in teaching the chemical concepts of
Chemistry of Food and Cooking, the students had difficulty in sticking to the course in emergency
distance education, some students were affected much more by the interruption of education, the
participation of the students in asynchronous courses increased compared to the synchronous courses and
it was effective in improving scientific literacy (Perets et al. al., 2020). Sunasee (2020) in his study
comparing synchronous classroom participation with face-to-face classroom participation, it has been
determined that problem solving exercises in synchronous and asynchronous teaching are effective on
student learning and increasing student participation, on the other hand, approximately 64% of students
prefer face-to-face teaching instead of online teaching in learning Organic Chemistry. In addition, the
researchers found that students experience emotional difficulties during emergency distance education,
they face obstacles such as the lack of starting university life, students with no/restricted internet access
cannot attend synchronous courses to a large extent and this creates an inequality of opportunity, and it is
also obtained that students missed in-person laboratory courses that help to learn chemistry (Giri & Dutta,
2020; Jeffery & Bauer, 2020; Sandi-Urena, 2020; Van Heuvelen, Daub & Ryswyk, 2020).

Studies on radioactivity

When looking at the literature, many studies on this subject have been found at the high school level
(Henriksen & Jorde, 2001; Nakiboglu & Biilbiil Tekin, 2006; Yalgin, 2003). There are many studies
conducted especially in the 2002-2003 academic year (Akcay et al., 2007) In the 2002-2003 academic
year, by teaching the subject of radioactivity to the 2nd grade of high school using computer aided and
traditional methods, they examined students' success in chemistry course and their attitudes towards
chemistry course. As a result of the study, they determined that computerized education had a positive
effect on students' attitudes and increased students ‘success more. Morgil, Yilmaz and Uludag (2004)
examined the content, teaching and learning activities on the subject of "Radioactivity". In the 2002-2003
academic year, a 20-question Radioactivity Knowledge Test was applied to 184 students studying at
second-year at high school to evaluate their knowledge on radioactivity. They determined that the
students gave 90.8%-31%-correct answers to the questions in this test, that their knowledge of
radioactivity was limited to the topics in the textbooks, and that they had no knowledge of health,
environment and radiation technology.

In another study, researchers identified second-year high school students’ misconceptions about
radioactivity in the 2002-2003 school year by conducting a radioactivity concept test and interviewing
specific students. They investigated the effectiveness of textbooks in the formation and reinforcement of
these misconceptions. At the end of the study, it was determined that some of the misconceptions
identified in the students were also in the textbooks and that some expressions, pictures and figures in the
books were arranged in a way that would lead the students to misconceptions (Yalgin & Kilig, 2005).
Tezcan, Yilmaz and Babaoglu (2005), in the 2002-2003 academic year, compared the effects of the
traditional method and the collaborative method on success on 79 second year high school students
regarding the subject Radioactivity. For this purpose, they applied the 15-question radioactivity concept
test to the students before and after the instruction and concluded that the collaborative method was more
successful than the traditional method.

In the 2008/2009 academic year, the subject of radioactivity was taught through the problem-based
learning (PBL) approach to the students who took the Nuclear Physics | course. The effect of this
approach on student achievement, radioactivity achievement test and the use of radioactivity in age
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determination were measured with two open-ended questions. As a result, it was determined that this
approach did not increase students' success in radioactivity adequately (Tasoglu & Bakag, 2011). In
another study, researchers studied on 16 teacher candidates who took Nuclear Physics | and Nuclear
Physics Laboratory | courses in the fall semester of 2015-2016 and researched the modelling with the
traditional method in eliminating misconceptions about radioactivity and the effect of attitudes towards
nuclear incidents and gender on misconceptions on this subject. As a result of the study, they determined
that there was no significant difference between the methods and that attitude and gender had no effect on
misconceptions (Baka¢ & Tasoglu, 2016). In another study, in the 2000-2001 academic year, researchers
studied on 180 students studying in the second year of high school and taught the subject of
"radioactivity” through the traditional method in the control group and through the constructivist method
in the experimental group. In addition, they applied a 20-question concept test they prepared as a pre-test
and post-test before and after instruction. According to the results; by selecting 13 students from both
groups through interview, they determined the reason for the misconceptions that could not be eliminated
from the exam results and that the experimental group was more successful (Tezcan & Ergoklu, 2010).
Yumusak (2013) used conceptual change texts in order to eliminate the existing misconceptions about
radioactivity in science teacher candidates, examined the effects of computer-assisted and traditional
teaching and concluded that computer assisted instruction was more effective.

The aim of this research is to determine whether the concepts about the subject of radioactivity are learnt
as a result of the conduction of emergency remote education by science teaching students. Also, it is
intended to specify the opinions of the students on emergency remote education in a general manner. For
this reason, emergency remote education, the subject of "radioactivity” was taught synchronously by
using the existing learning management system of the university and the live course software Microsoft
Teams. The course was given for two weeks, 90 minutes twice a week, for a total of 720 minutes. During
the lecture, lecture videos, power point presentations, lecture notes were used and discussions with
students were made to ensure understanding of the subject.

2.1. Research questions
Within the scope of this research, answers were sought to the following questions:

1. Although the beta particle (f7) is not in the nucleus of the atom, how do radioactive atoms eject
this particle?

2. Although gamma (y) rays do not change an atom's atomic number and mass number, why do
radioactive atoms emit gamma radiation?

3. On what does it depend whether a radioactive atom is stable or not?

4. What do you think about emergency remote education?

5. What do you think about learning the subject of "radioactivity” through emergency remote
education?

3. Methodology

If necessary, subheadings should be used. Lorem ipsum dolor sit amet, consectetur adipiscing elit. Fusce
ac fringilla nisi. Vivamus nibh mi, pretium sed est sit amet, lacinia ultrices nunc. Aliqguam laoreet ut
massa vitae consequat. Nunc luctus nisi quam, vitae placerat justo vulputate ac. Donec iaculis eu nibh nec
venenatis. Maecenas lobortis bibendum sem et interdum. Phasellus et egestas felis. Donec id sodales dui.

3.1. Research Model/Design

The research was conducted in the form of one group pretest-post-test design which is one of quasi-
experimental designs (Cohen, Manion & Morrison, 2007, p.272). In this design, it is determined whether
there is a significant difference in the behaviours of the participants depending on time (Bakag¢ & Tasoglu,
2016). In this design, experimental application is made in a single group and dependent variables
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determined before and after the application are measured and interpreted to see the effect of the
application (Cohen, Manion & Morrison, 2007, s.282; Fraenkel, Wallen & Hyun, 2012).

The one group pretest-post-test design can be represented as: (Cohen, Manion & Morrison, 2007, 5.282)

Pre-test Treatment Post-test

Q1 X Q2

Experimental

Qu: Pre-test

X: Computer-assisted teaching of the subject of "radioactivity"
Q2: Post-test

3.2. Data Collecting Tools

An online questionnaire consisting of open-ended questions was used in the research. The research
consists of two stages. In the first stage, three open-ended questions were prepared by the researcher in
order to determine whether some concepts were learned or not as a result of computer-assisted teaching of
the subject of "radioactivity" through distance education. These questions were applied to the students as
a pre-test before the research and as a post-test afterwards. In the second stage, two open-ended questions
were prepared in order to determine the opinions of the students about distance education. These
questions were applied to the students after the research. Thus, a questionnaire form consisting of five
open-ended questions was created for the students. The purpose of the study was explained to the students
with an instruction given at the beginning of the test. The data of the study were collected on the internet
and the students were given 45 minutes to answer the test. In addition, after the pre-test was applied to the
students, their opinions about what they learned about radioactivity while in high school were recorded by
conducting a collective interview for 25 minutes.

3.2. Sample

The sample of this research consists of 29 students, 24 girls and 5 boys, who are studying in the first year
of the science-teaching program at the faculty of education of a state university in the Marmara region.
The sample of the research was determined by the easily accessible sampling method, which is one of the
non-random sampling methods, which is one of the purposive sampling methods (Yildirim, & Simsek,
2008, 5.107). This sampling method allows researchers to reach the sample in a short time and to make an
easy application (Baltaci, 2018; Biiyiikoztiirk, Kilig Cakmak, Akgilin, Karadeniz & Demirel, 2018, p.91;
Yagar & Dokme, 2018). In addition, the researcher sample in convenient sampling determines by
selecting a sufficient number of items from the already existing items (Singleton, B. Straits & M. Staraits,
2005).

3.2. Data Analysis

The data obtained from the test were analysed by content analysis. In content analysis, first, concepts and
themes that can explain the collected data are created. Afterwards, these concepts and themes are
organized and interpreted in a way that the reader can understand (Selguk, Palanci, Kandemir & Diindar,
2014; Yildinm & Simsek, 2008, p.227). In this context, for the analysis of the data, the researcher
carefully read the answers given by the students to each question of the test one by one. Afterwards, each
student's paper was coded with a letter and a number. For example, student number 13 was coded as
"S13". Then, common categories were created for the answers to each question of the test.

In this study, a week later, the researcher examined the answer categories determined for each question in
order to ensure reliability in terms of time. In addition, the finalized categories were rearranged with
feedback from three researchers who were experts in their fields. Each expert independently read the
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answers of seven randomly selected students (~20% of the sample) and evaluated them according to the
created categories. When the evaluation results were compared, Inter-coder reliability was achieved by
determining the percentage of agreement to be 85% (Miles & Huberman, 1994). The fact that the
percentage of agreement is more than 70% indicates that the analysis is reliable (Yildirnm & Simsek,
2008, p.259). In addition, the findings obtained from the analysis of the data are presented in tables by
specifying frequency and percentage frequency values. If the student's answer includes more than one
category, this answer is also included in the other categories. Therefore, the total frequency and
percentage value of the relevant category in the tables may be higher than the number of participants. In
addition, by giving example sentences from the answers of the participants, the categories were attempted
to be made more understandable.

The categories determined for the analysis of the first, second and third questions of the research and
which types of answers are included in these categories are explained below (Dolu & Urek, 2015):

Correct: The answers in this category include all explanations accepted as scientifically correct.

Partially misconception: The answers in this category include answers that do not fully explain the
required explanation for the question, but provide incomplete explanations.

Misconception: The answers in this category are those that do not match scientific facts and contain
misconceptions.

Irrelevant: The answers in this category contain illogical explanations Irrelevant to the answer to the
question and have no scientific value.

No response: In this category, the questions were either left blank or answered; as | do not remember/I do
not, know.

The fourth and fifth questions of the study were only asked in the post-test as they were related to
teaching. The analysis of these two questions was carried out in two parts. For the first part, three
categories were determined as positive, negative and positive-negative answers. In the second part,
separate sub-categories were created for these two questions and analysed.

3.3. Findings and Discussions

In this part of the research, the frequency values of the answers given by the students to the research
questions after the teaching were determined and visualized in tables. In addition, Sample student
statements for each category were given in order for the defined categories to be more understandable.

3.3.1. Findings Related to the First Question of the Study

The findings obtained from the students' answers to the question “Although the beta particle () is not in
the nucleus of the atom, how do radioactive atoms eject this particle?” evaluated in five categories.
Analysis results are presented in Table 1 as frequency (f) and percentage frequency (f %).

Table 1.
Findings related to the first question of the study

Pre-test Post-test
Categories f % f f % f
correct 1 4 19 65
partially misconception 0 0 6 21
misconception 6 20 0 0
irrelevant 2 7 2 7
no response 20 69 2 7
total 29 100 29 100
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When Table 1. is examined, it is seen that the highest frequency in the pre-test answers of the students is
in the "no response" category (69%) and this is followed by the categories of “misconception” (20%),
“correct” (4%) and “irrelevant” (7%). In addition, it was determined that there was no response in the
"partially misconception” category. On the other hand, in the post-test answers, it is seen that the
percentage frequency value is in the highest “correct” category (65%). This is followed by the “partially
misconception” category with a frequency of 21%. Student answers concentrate a pleasing result on these
two categories. In addition to these results, it was determined that the post-test answers of the students
were equal to each other (7%), in the " Irrelevant " and "no response” categories. It is also pleasing that
there were no students who had misconceptions. Below is an example of student answers for each
category:

Correct: “Nuclear with neutron/proton > 1 emit beta radiation. The neutron particles in the nucleus are
broken down into electrons and protons. Since electrons cannot be found in the nucleus, these electrons
are ejected” (S14).

Partially misconception: “Nuclear with neutron/proton >1 emit beta radiation and become stable”
(S22).

Misconception: “Beta particles are around the nucleus. If the atom is energized, these particles will fly
out” (21).

Irrelevant: “The location of the neutron in the nucleus is not the nucleusa and it removes it from the
atom by radiation” (S28).

3.3.2. Findings Related to the Second Question of the Research

The findings obtained from the student answers related to the research question, “Although gamma ()
rays do not change an atom's atomic number and mass number, why do radioactive atoms emit gamma
radiation?” were evaluated in five categories. The results are shown in Table 2.

Table 2.

Findings related to the Second question of the Research

Pre-test Post-test
Categories f % f f % f
correct 7 24 29 100
partially misconception 3 10 0 0
misconception 7 24 0 0
irrelevant 1 4 0 0
no response 11 38 0 0
total 29 100 29 100

According to Table 2, when looking at the pre-test, it is seen that the highest value is in the "no response™
category (38%). This is followed by the "correct” and "misconception” categories with equal value (24%).
When the post-test answers are examined, it is seen that all the answers are only in the "correct” category.
It is a pleasing result that there are no student answers in other categories. Below is a student answer
belonging to the “correct” category:

Correct: “Because being stable doesn't just mean n/p=1, it also has to have a minimum of energy.
Therefore, the atom emits gamma radiation to minimize the energy” (S12).

Partially misconception: “This may be to control the intense energy contained in the Core” (S13).
Misconception: “gamma radiation is made to go from the excited state to the ground state (S28).

Irrelevant: “Every atom emits alpha, beta, gamma radiation” (S4).
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3.3. Findings Related to the Third Question of the Research

The findings obtained from the student answers related to the research question, “On what does it depend
whether a radioactive atom is stable or not?”” were evaluated in five categories. The results are shown in
Table 3.

Table 3.
Findings related to the Third Question of the Research

Pre-test Post-test
Categories f % f f % f
correct 0 0 21 70
partially misconception 13 45 8 30
misconception 4 14 0 0
irrelevant 3 10 0 0
no response 9 31 0 0
total 29 100 29 100

When Table 3.is examined; the highest value of the answers given by the students in the pre-test is in the
category of “partly correct” (45%). It is followed by the categories “no response” (31%), “misconception”
(14%) and “Irrelevant” (10%). On the other hand, when the post-test answers of the students are
examined, it is noteworthy that the answers of the students are gathered in two categories as “correct”
(70%) and “partly correct” (30%), and there are no response belonging to the other categories. Below is a
student answer belonging to these two categories:

Correct: “Stable atoms do not radiate. The neutron/proton ratio should be one. Its energy must be
minimal” (S20).

Partially misconception: “it depends on the neutron/proton ratio being one” (S29).

Misconception: “It depends on its resemblance to noble gas. This is its attempt to make its last layer
look like a noble gas™” (S15).

Irrelevant: “it depends on the electrical repulsion force between the protons in the nucleus, and the
weak nuclear force” (S17).

3.3.4. Findings Related to the Fourth Question of the Research

The findings obtained from the student answers related to the research question “What do you think about
emergency remote education?” were evaluated in two parts. In the first part, student answers were
evaluated in general terms and presented in three categories (Table 4a). In the second part, in order to
exemplify positive and negative student ideas; due to the wide variety of expressions used by students in
their explanations, instead of giving sample student answers one by one, the opinions were tabulated in
sub-categories. Expressions given to positive answers were divided into eight sub-categories and
expressions given to negative answers were divided into eleven sub-categories, in total, were shown in
nineteen subcategories (Table 4b). In addition, since a student's response includes more than one sub-
category, the total frequency values differ.

Table 4a.

Findings of the first part of the fourth question of the research

Categories f % f
positive answers 3 10
negative answers 11 38
positive-negative answers 15 52
total 29 100
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When Table 4a is examined; while half of the students (52%) express their thoughts about emergency
remote education, it is seen that they make both positive and negative sentences in their answers. In
addition, while the percentage frequency value of students who made only negative statements about
emergency remote education was 38%, the percentage frequency value of students who made only
positive statements was determined as 10%. Student answers for each category are given below:

Positive answer: “I think it contributed. Although not face-to-face, it feels like we are at the university.
We continue our lessons with the same stability. Even if we cannot attend the classes for some reason, we
have the opportunity to listen later. With facilities such as videos, blackboards, and exchange of
questions, the focus on the lessons increases. We can learn the subjects in detail and in a fun way” (S7).

Negative answer: “I think that distance education made us very tired both psychologically and
physically. Being at the computer all the time, not leaving the house, not seeing our friends and our
university, quashed the desire to study in us. In addition, although I studied some courses, not receiving
the compensation for my studies also affected me negatively. Therefore, | do not find distance education
beneficial at all” (P27).

Positive-negative answer: “I think it is easy in terms of accessibility, as we have the opportunity to
watch the course recording again in distance education but not everyone has the same conditions. I think
there are students who do not have a computer and have internet problems. Also, we listen to the lecture
when we are in the classroom but while at the computer or because the environment is not available,
sometimes we cannot focus” (P26).

Table 4b.

Findings of the second part of the fourth question of the research

Categories Sub-categorys f %of
being able to watch the course recording again 10 50
comfort 2 10
being with a family 2 10
productivity 2 10
positive answers saving tlm_e - L S
more possibilities 1 5
practicality 1 5
creating a classroom environment 1 5
total 20 100
difficulty of focusing/understanding 15 36
connection/internet problems 7 17
less catchy 5 12
communication difficulties 4 9
. boring 4 9
negative answers not being able to feel like a university student 2 5
studying harder 2 5
short exam time 2 5
fatigue 1 2
total 42 100

When Table 4b is examined, it is seen that the expressions given to negative answers (eleven sub-
categories) are much more diverse than the expressions given to positive answers (eight sub-categories).
Half of the positive answers (50%) are in the sub-category of “being able to watch the course recording
again” (S1, S7, S13, S14, S20, S21, S23, S25, S26, S29). It was determined that the closest and equal
frequencies (10%) were in the sub-categories of "comfort" (S5, S18), "being with a family" (S11, S21)
and "productivity” (S6, S9). In addition, it is seen that the subcategories of “saving time" (S14), "more
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possibilities” (S7), "practicality” (S5) and "creating a classroom environment™ (S28) have a frequency
value of 5%.

It is seen that negative answers are mostly collected in the "difficulty of focusing/understanding™ sub-
category (36%) (S1, S2, S3, S5, S7, S9, S10, S12, S15, S16, S19, S23, S24, S25, S26). It was determined
that this is followed by “connection/internet problems” (17%) (S11, S14, S16, S19, S21, S23, S26) and
“less catchy” (12%) sub-categories (S2, S3, S19, S21, S27). In addition, the percentage frequency of the
"communication difficulties” (S1, S8, S18, S25) and "boring™ (S17, S20, S23, S27) subcategories is the
same and is 9%. Again, with the same percentage frequency (5%), there are student answers in the sub-
categories of "not being able to feel like a university student” (S7, S24), "studying harder" (S4, S22) and
"short exam time" (S13, S24). In addition, there is only one student (S27) answer in the "fatigue"
subcategory.

3.3.5. Findings Related to the Fifth Question of the Research

The findings obtained from the student answers related to the research question; “What do you think
about learning the subject of "radioactivity" through emergency remote education? “are shown in Table
5a in three categories as “positive”, “negative” and “positive-negative”. In addition, sub-categories were
created to exemplify positive and negative student opinions. Expressions given to both positive and
negative answers consist of three sub-categories. In addition, since a student's response includes more

than one sub-category, the total frequency values differ.
Table 5a.
Findings of the first part of the fifth question of the research

Categories f % f
positive answers 23 79
negative answers 2 7
positive-negative answers 4 14
total 29 100

When Table 5a is examined; while the students express their opinions about learning the subject of
radioactivity through emergency remote education, they make positive statements largely (79%). In
addition, it was determined that the percentage frequency value of the students who made both positive
and negative statements was 14% (S9, S18, S24, S27) and the percentage frequency value of the students
who made only negative statements was 7% (S15, S22). Student answers for each category are given
below:

Positive answer: “I did not experience any difficulties. Distance education did not have a negative
effect” (S6).

Negative answer: “It was a little late and difficult for me to learn this subject through distance
education. | think that this subject can be understood more easily in face-to-face education” (S22).

Positive-negative answer: “It was a well-understood subject. The subject of radioactivity was slower but
quite persistent. I would prefer it to be face to face” (S9).
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Table 5b.

Findings of the second part of the fifth question of the research

Categories Sub-categorys f % f
I learned in detail and clearly 21 68

positive answers | did not have any difficulties 6 19
course content and materials were sufficient 4 13
total 31 100
I would prefer to be face to face 5 46

negative answers | understood it a little harder 3 27
more questions need to be solved 3 27
total 11 100

According to Table 5b, students gathered in the sub-category of “I learned in detail and clearly” (68%),
mostly a positive opinion about learning the subject of "radioactivity” through emergency remote
education. As an example of the answers given by the students about this sub-category as follows; “we
grasped the reason and logic of the things we learned” (S8), “when they taught me the basics, 1
understood all of them easily, I understood that I did not need to memorize and I learned easily” (S12),
“we learned without memorizing” (S21, S23), “because it was detailed and well taught , I understood it
very clearly” (S24). This is followed by the sub-categories “I did not have any difficulties” (19%) (S1,
S6, S10, S19, S23, S25) and “course content and materials were sufficient” (13%) (S5, S9, S12, S14).
Another sub-category is “I had no difficulties” (19%).The following can be given as examples of the
answers of the students in this category; “I did not have much difficulty in distance education because it
is a verbal subject” (S1), “I thought I would have difficulties at first, but the question and answer
teaching method was used in the lessons and we felt like we were in a classroom environment. | realized
that it is a very understandable and learnable subject, thanks to the fact that everything related to the
subject is explained from the very beginning ” (S23).

It was determined that the answers that had negative opinions about learning "radioactivity" through
emergency remote education were mostly in the "1 would prefer to be face to face" (46%) (S9, S15, S18,
S22, S27) sub-category. This is followed by the sub-categories of "I understood it a little harder" (S15,
S20, S22) %) and "more questions need to be solved" (S4, S24, S27) with an equal percentage frequency
(27).

After the pre-test applied at the beginning of this study, the students were asked for their opinions on
what they learned about radioactivity while in high school. As an example of these opinions of all
students: “We were going to cover these subjects in the 2nd semester in high school but quarantine
started in March and the Minister of Education made a statement. He said that only the first level
subjects were included in the exam. Therefore, the question on this subject did not appear in the
university exam. Therefore, the teachers did not cover this subject. They told the teachers to focus on
other subjects since they would not be asked, and they did not teach it. Therefore, only graduates know
about this subject” (S4), “We saw bits and pieces in physics, but we didn't remember anything” (S21).
“We saw it, but we memorized it, so I don't remember at all” (S28), “We didn't cover the rest of the
topics after the restriction. We went back and restudied the topics that would be asked in the exam” This
result of the research is also similar to the results of the studies in the literature.

4. Conclusion and Suggestions

The subject of radioactivity includes many abstract concepts. It is extremely important to concretize the
concepts in order to be understood well. For this purpose, the use of computer aided materials can
embody many processes that cannot be shown and present them to the student. In this way, both students’
misconceptions can be eliminated and possible misconceptions can be prevented (Yumusak 2013). In
addition, computer-assisted instruction increases students' interest in the lesson. Learning shortens the
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teacher's time and makes students more active (Kiyici & Yumusak, 2005). Yal¢in and Kilig (2005)
determined that at university exams, no conceptual questions were asked about radioactivity and because
teachers and students did not give importance to this issue and did not allocate much time in high schools
and it was the last subject of the basic chemistry courses in the first year of universities, this subject could
not be taught. Similar answers were received when the students were asked about what they learned about
radioactivity in high school after the pretest applied at the beginning of this study.

In the first question of the research (Table 1), while the students did not answer this question with the
highest frequency (69%) in the pre-test, the frequency of this category (7%) decreased significantly in the
post-test. In addition, while 20% of the students had a misconception in the pre-test, there was no
response in this category in the post-test. In addition to these, and most importantly, the students could
hardly give a correct answer to this question in the pre-test (4%), but gave the correct answer at the rate of
65% in the post-test. In addition, while the answers in the "partially misconception™ category were absent
in the pre-test, they were found at the rate of 21% in the post-test. Although the answers in this category
do not include the correct answer to the question, considering that some of them are accepted as correct, it
can be concluded that the students learned the answer to this question correctly largely. In addition, the
absence of students with misconceptions supports this result. In this question, students mostly confuse the
[ particle with the electrons orbiting the nucleus. Because the - particle is also a high speed electron and
is also denoted as _%e or _2B-. The B-particle is formed in atoms with n/p > 1 (unstable nucleus) by the
disintegration of neutrons into electrons and protons, whereas it is not associated with delocalized
electrons circulating around the nucleus (Celik, 2018; Dolu & Urek, 2017; D6nmez Usta, 2011; Molu, et
al. 2016; Yumusak, Maras & Sahin, 2016).

Considering the pre-test of the second question of the research (Table 2), it was determined that there
were frequency values for each category. In the pre-test, it was seen that the highest frequency was in the
category of "no response " (38%). For this situation, it can be said that students do not have much
knowledge about the answer to this question. As stated above, the statements made by the students in the
oral interviews with the students after the pre-test support this situation. In addition, in Table 2, it is seen
that there were "correct” and "misconception” categories with equal frequency (24%) in the pre-test. This
is followed by the “partially misconception (10%) and “irrelevant” categories. It is noteworthy that in the
post-test, all of the answers were only in the "correct” category. The fact that all students who participated
in the research answered the question about "radioactivity” taught through computer-assisted distance
education were correct can be explained by the fact that all students learned this concept correctly.
Yumusak (2013) also determined in his study that computer-assisted instruction was effective in
eliminating students' misconceptions about radioactivity. In addition, the reason why most students have
misconceptions about this question is that they think of the atom as excited because gamma rays are very
energetic. (Colclough, Lock & Soare, 2011; Celik, 2018; D6nmez Usta, 2011; Tezcan & Ercoklu, 2010).
In the literature, there are several studies which indicate misconceptions of the students about
radioactivity (Cardoso, Nunes, Silva, Braghittoni & Trindade, 2020; Hull & Hopf, 2020; loannis, &
Konstantinos, 2021; Siersma, Pol, van Joolingen & Visscher, 2021)

Although there was no response in the "correct™ answer category in the pre-test to the third question of
the research, it is a pleasing result that this category had the highest frequency value (70%) in the post-
test. It can be said that none of the students answered this question correctly in the pre-test, and they were
not sure about the answer to this question before, but they had partial knowledge. In addition, while the
highest value of the answers given by the students in the pre-test was in the category of "partly correct"”
(45%), the decrease in this value to 30% in the post-test can be explained by the fact that the answers
turned into correct. In addition, while the highest frequency was in the "no response " category (31%) in
the pre-test, this category was not found in the post-test. While there were answers to the categories
"misconception” (14%) and "lrrelevant” (10%) in the pre-test, the absence of these categories in the post-
test supports this result. It can be said that the computer-assisted distance education made here is effective
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and similar misconceptions are eliminated. In addition, students often confuse the stability of nuclear
reactions with the stability of chemical reactions in this question. In nuclear reactions, stability is n/p=1
and energy is minimum (Dolu & Urek, 2017). Stability in chemical reactions, on the other hand, is the
completion of the valence electrons in the last layer of atoms to the octet (Mortimer, 2004, p.89). Morales
Lépez and Tuzdén Marco, (2021) point out that students have confusion about chemical reactions and
radioactivity, adding that the students think radioactivity of the substances is due to the nuclei, electron
number, atomic structure, chemical composition and stability of the electrons. There are studies in the
literature that examine similar misconceptions. (Ergoklu, 2001; Kilig¢ & Yalgm, 2004; Nakiboglu &
Biilbiil Tekin, 2006; Prather & Harrington, 2001; Tezcan & Ercgoklu, 2010; Yalgin, 2003).

According to the results of the first part obtained from the fourth question of the research (Table 4a); it
was determined that a very large percentage of students (52%) had both positive and negative opinions
about emergency remote education. This situation can be explained by the answers of the students talking
about both the advantages and disadvantages of distance education. In addition, this result shows that
students look at distance education from a broad perspective. This result of the study is also similar to the
results of the studies in the literature (Bayram et al., 2019; Bostan Sarioglan, Sen & Altas, 2021; Gurleyik
& Akdemir, 2018; Keskin & Ozer, 2020; Orhan, 2016; Simsek, T. iskenderoglu, M. Iskenderoglu, 2010;
Turkdresin, 2020). Besides, it is also seen that there are students who think only negatively about distance
education (38%) and students who think only positively (10%). Akyol (2020) determined that although
students receiving tourism education at the associate degree level generally had positive opinions about
distance education applications during the Covid-19 pandemic period, the fact that the exams applied with
the classical method forced the students. This result is similar to the result of the research conducted.

According to the results of the second part obtained from the fourth question of the research (Table 4b); it
is noteworthy that students have more negative thoughts (f=42) about emergency remote education
compared to positive opinions (f=20). Similar results to this result are also found in the literature (Benzer
& Akkaya, 2021; Karatepe et al., 2002; Trkiresin, 2020). In addition, the number of subcategories of the
negative category is eleven, which is more than the number of positive subcategories (eight). This shows
that the expressions given to the negative answers are more diverse. In the explanations of the students
who think positively, the sub-category of "watching the course recording again” constitutes 50% of the
answers. In this subcategory, students state that as they can have an access to their course records
whenever they want if they cannot attend the lesson, they can repeat the lesson as much as they want.
This contributes greatly to the better learning of the lesson. Moreover, in Table 4b; it is seen that the sub-
categories of “comfort”, “being with a family” and “productivity” have the same frequency (10%).In
addition, it is seen that there are student answers in the sub-categories of "saving time", "more
opportunities™, "practicality” and "creating a classroom environment™ at the same frequency (5%). Akyol
(2020) also determined a similar result in his study and associate degree tourism students stated that their
expenses decreased because they were with their families during the distance education process. As a
result of their study, Ojo and Olakulehin (2013) remark that students carry positive opinions about
distance education since they have flexibility during learning and learning becomes easier with the use of
a wide range of course materials. In addition, similar results were obtained in the literature (Aksoy,
Bozkurt, & Kursun, 2021; Bozkurt ve Sharma 2020b; Turkuresin, 2020; Fidan, 2016; Moore & Kearsley,
2011)

Students negatively state that they mostly experienced "focus / understanding problems” (36%) and that
they encountered "internet problems” (17%). In addition, when looking at the answers in the "reducing
memorability" (12%) sub-category, the students stated that fewer examples were solved and less number
of applications and experiments were performed. Besides, at the same frequency (9%), they state that they
had "communication difficulties” with their friends and teachers, and that it was "boring™" to listen to
lectures because they were at home and in front of the screen. In a similar way, at equal frequency (5%),

they state that they "could not feel like a university student”, "had to work harder"”, "exam times were
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short" and they were "tired" (2%) psychologically and physically (S27). Benzer and Akkaya (2021) in
their studies with science teaching candidates graduate and doctorate students determined that the
participants mostly expressed the negative aspects of distance education as systemic problems such as
internet connection problems and audio-video disorders. Moreover, conducted research demonstrates that
the participants’ negative perceptions stem from the absence of face to face interactions between students
and teachers and the quality of education is reduced by the incorrect applications during examinations
(Ojo & Olakulehin, 2013; Ukwueze, 2016). Besides, in their study, Bozkurt and Sharma (2020b) the use
of digital tools during online education influence both students and teachers negatively and causes
fatigue. Those negative influences are listed as staring at the screen constantly, difficulties in focusing,
problems in adapting to online timing, inconsistencies between real and virtual world, disconnections
between body and mind which bring burnout. This result is similar to the result of the study. In addition,
similar results were obtained in the literature (Aksoy, Bozkurt, & Kursun, 2021; Altuntas Yilmaz, 2020;
Bostan Sarioglan, et al., 2020; Jeffery & Bauer, 2020; Kaumba, Mphahlele, Muleya & Simui, 2021; Onal
& Ozdemir, 2021; Petillion & McNeil, 2020; Sandi-Urena, 2020; Senyuva, 2007; Van Heuvelen, Daub &
Ryswyk, 2020).

According to the results obtained from the fifth question of the research (Table 5): it was determined that
students' opinions about learning "radioactivity” through emergency remote education were mostly
positive (79%). On the other hand, it is a satisfactory result that the number of negative opinions that
students had while teaching this subject is low (7%). It is seen that the explanations of the students who
think positively are mostly gathered in the sub-category of "I learned in detail and clearly™ (68%). This is
followed by the "course content and materials were sufficient” (13%) sub-category. The simplification of
the course content and utilization of materials during the instruction process also support this result.
Similar results were obtained in the literature. (Akcay et al., 2007; Bayram et al., 2019; Gares, Kariuki &
Rempel, 2020; Rapanta et al., 2020; Tigaa & Sonawane, 2020; Usun, 2004).

While the students mostly answered negatively (38%) to the fourth question of the research, it is pleasing
that they gave a negative answer at a very low rate (7%) when they learned the subject of "radioactivity"
through emergency remote education. In addition, while the percentage frequency value of positive
answers to the fourth question of the research is 10%, the value in this category increases to 79% in the
fifth question. For this situation, it can be said that students learned the subject of "radioactivity™ largely
through distance education. In addition, it was determined that the negative answers were mostly in the
sub-category “I would prefer the lessons to be face-to-face” (46%). This is followed by the sub-categories
of "I understood a little harder” and "more questions need to be solved" with an equal percentage
frequency (27%). Similar results are also found in the literature (Aksoy et al., 2021; Turkdresin, 2020;
Senyuva, 2007)

5. Suggestions
In the light of these results obtained from the study, the following recommendations were made:

e The research is about the subject of “radioactivity” and only three questions were asked about this
subject. For this reason, both the subject and the research questions can be diversified.

o Bilateral meetings can be held with the students in order to enrich the studies.

e Alternative measurement techniques can be applied to students.

e The research was carried out only in a university located in the west of the Marmara region.
However, it can also be performed on different university students.

6. Limitations of the Study

This study is limited to the students studying at the department of science teaching at university in the
Marmara region, and access was granted to these students. However, within the scope of this study, it was
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not possible to reach a sample that could represent the whole of Turkey. Since this subject was taught to
the students through emergency remote education, the data were collected on the internet and the data
collection questionnaire was sent online to the participants. The students completed this questionnaire
online. The research is limited to the subject of “radioactivity”. However, the categories determined not
only show whether the students learned some concepts related to radioactivity through emergency remote
education but also reflect their opinions on emergency remote education.

References

Adiyaman, Z. (2002). Uzaktan egitim yoluyla yabanci dil 6gretimi [Foreign language teaching through
distance education]. TOJET: The Turkish Online Journal of Educational Technology, 1(1), 92-97.

Akgay, H., Tlysiiz, C., Feyzioglu, B., & Ugar, V. (2007). Bilgisayar Destekli Kimya Ogretiminin Ogrenci
Basaris1 Ve Tutumuna Etkisine Bir Ornek:" Radyoaktivite" [Effect of computer based chemistry
teachingon students’succes and attitude: Radyoactivity]. Dokuz Eylul Universitesi Buca Egitim
Fakultesi Dergisi, (22).

Aksoy, D. A., Bozkurt, A., & Kursun, E. (2021). Higher Education Students' Perceptions of Distance
Education during the Coronavirus (Covid-19) Pandemic. Anadolu University Journal of Education
Faculty, 5(3), 285-308.

Akyol, C. (2020). Turizm 6n lisans 6grencilerinin Covid-19 pandemisi siirecinde gerceklestirilen uzaktan
egitim uygulamalarina yonelik gorigleri [The opinions of students who received tourism
education at the associate degree during the Covid-19 outbreak about distance education
applications]. Studies in Educational Research and Development, 4(2), 65-82.

Altiparmak, M., Kurt, I. D. ve Kapidere, M. (2011). E-6grenme ve uzaktan egitimde agik kaynak kodlu
ogrenme yonetim sistemleri [E-learning and open source code management systems in education].
XI. Akademik Bilisim Kongresi. Inénii Universitesi, Malatya.

Altuntas Yilmaz, N. (2020). Yiiksekogretim kurumlarinda COVID-19 pandemisi siirecinde uygulanan
uzaktan egitim durumu hakkinda o&grencilerin tutumlarinin arastirilmasi: Fizyoterapi ve
rehabilitasyon boliimii 6rnegi [Investigation of students' attitudes towards applied distance
education in the covid-19 pandemic process in higher education institutions: example of
physiotherapy and rehabilitation department]. Necmettin Erbakan Universitesi Saglik Bilimleri
Fakultesi Dergisi 3(1), 15-20.

Anderson, J. (2020). Brave New World The coronavirus pandemic is reshaping education.
https://qz.com/1826369/how-coronavirus-is-changing-education/, web adresinden 20 Eylul
2021°de edinilmistir.

Bakag, M., & Tasoglu, K. A. (2016). Fizik 6gretmen adaylarmin radyoaktivite konusundaki kavram
yanilgilarmin  giderilmesinde modellemenin etkisi [The effect of modeling in  removing the

misconceptions on radioactivity of prospective physics teachers]. Gazi Egitim Bilimleri
Dergisi, 2(3), 181-192.

Baltaci, A. (2018). Nitel arastirmalarda ornekleme yoOntemleri ve 6rnek hacmi sorunsali iizerine

kavramsal bir inceleme [A conceptual review of sampling methods and sample size problems in
qualitative research]. Bitlis Eren Universitesi Sosyal Bilimler Dergisi, 7(1), 231-274.

718


https://qz.com/1826369/how-coronavirus-is-changing-education/

JETOL 2021, Volume 4, Issue 4, 702-725 Dolu, G.

Barker, K. (1999). Quality guidelines for technology-assisted distance education. Washington, DC: US
Department of Education Office of Learning Technologies.

Bayram, M., Peker, A. T., Aka, S. T., & Vural, M. (2019). Universite dgrencilerinin uzaktan egitim
dersine kars1 tutumlarmin incelenmesi [Examination of attitudes of university students to wards
distance learning]. Gaziantep Universitesi Spor Bilimleri Dergisi, 4(3), 330-345.

Benzer, S. & Akkaya, M. M. (2021). Pandemi Siirecinde Fen Bilimleri Alaninda Uzaktan egitim
[Distance education in the field of science in the pandemia process]. SBedergi, 5(8), 19-46.

Bostan Sarioglan, A., Sen, R. & Altag, R. (2021). What do secondary school students think about
experimental practices in science lessons taught in distance education?. Journal of Educational
Technology and Online Learning, 4(2), 193-214.

Bostan Sarioglan, A., Altas, R., & Sen, R. (2020). Uzaktan egitim siirecinde fen bilimleri dersinde deney
yapmaya iliskin 6gretmen gorislerinin arastirilmasi1 [Investigation of teachers' views about
experimenting in science course during distance education]. Milli Egitim Dergisi 49 (1), 371-394.

Bozkurt, A., & Sharma, R. C. (2020a). Emergency remote teaching in a time of global crisis due to
CoronaVirus pandemic. Asian Journal of Distance Education, 15(1), i-vi.

Bozkurt, A., & Sharma, R. C. (2020b). Education in normal, new normal, and next normal: Observations
from the past, insights from the present and projections for the future. Asian Journal of Distance
Education, 15(2), i-x.

Bozkurt, A., Jung, 1., Xiao, J., Vladimirschi, V., Schuwer, R., Egorov, G., Lambert, S. R., Al-Freih, M.,
Pete, J., Olcott, Jr., D. Rodes, V., Aranciaga, I., Bali, M., Alvarez, Jr., A. V., Roberts, J., Pazurek,
A., Raffaghelli, J. E., Panagiotou, N., de Coétlogon, P., Shahadu, S., Brown, M., Asino, T. .
Tumwesige, J., Ramirez Reyes, T., Barrios Ipenza, E., Ossiannilsson, E., Bond, M., Belhamel, K.,
Irving, V., Sharma, R. C., Adam, T., Janssen, B., Sklyarova, T., Olcott, N. Ambrosino, A., Lazou,
C., Mocquet, B., Mano, M., & Paskevicius, M. (2020). A global outlook to the interruption of
education due to COVID-19 pandemic: Navigating in a time of uncertainty and crisis. Asian
Journal of Distance Education, 15(1), 1-126.

Biiyiikoztiirk, S., Kilig Cakmak, E., Akgiin, O. E., Karadeniz, S. & Demirel, F. (2018). Egitimde Bilimsel
Arastirma Yontemleri [Scientific Research Methods], 25 th ed. Pegem Akademi Yayinlari,
Ankara.

Can, E. (2020). Coronavirus (Covid-19) pandemisi ve pedagojik yansimalart: Tiirkiye’de agik ve uzaktan
egitim uygulamalar1 [Coronavirus (Covid-19) pandemic and pedagogical reflections: The applied
on open and distance education applications in Turkey]. A¢ikégretim Uygulamalar: ve
Aragtirmalart Dergisi, 6(2), 11-53.

Cardoso, PSS, Nunes, MCS, Silva, GPS, Braghittoni, LS ve Trindade, NM (2020). Conceptions of high
school students on atomic models, radiation and radioactivity. Physics Education, 55(3), 035030,
1-8.

Cohen, L., Manion L. and Morrison, K. (2007). Research methods in education. 6 th ed. British Library
Cataloguing in Publication Data, ISBN 0-203-02905-4 Master e-book ISBN

Colclough, N. D., Lock, R. & Soares A. (2011) Pre-Service Teachers’ Subject Knowledge of and
Attitudes About Radioactivity and lonising Radiation, International Journal of Science Education,
33(3), 423-446.

719



JETOL 2021, Volume 4, Issue 4, 702-725 Dolu, G.

Celik, Y. A., (2018). Radyoaktivite (Radyoactivity). In G. Dolu (Ed.), Kimyada kavram yanilgilari
[Misconceptions in chemistry]. (pp. 207-234). Ankara: Pegem Akademi.

Dagtekin, A. & Zorluoglu, S. L. (2019). The opinions of academicians on the updated science education
undergraduate program. SDU International Journal of Educational Studies, 6(1), 36-53.

Demiray, U. (1999). Bir ¢agdas egitim modeli olarak uzaktan egitim uygulamasi [Distance education
application as a contemporary education model]. Jandarma Dergisi, 85, 46-52.

Dolu, G., & Urek, H. (2015). Identification and elimination of several misconceptions of university level
students regarding the misconceptions in science course. Croatian Journal of Education,
17(2), 353-382.

Dolu, G. Urek, H. (2017). Nukleer kimya [Nucleer chemistry]. In H. Bag & G. Dolu (Eds.), Kimya |
[Chemistry 1] (pp.179-200), Ankara: Pegem Akademi.

Donmez Usta, N. (2011). Yapilandirmact 6grenme kurami cercevesinde bilgisayar destekli 6gretim
materyali gelistirmesi, uygulanmasi ve etkililiginin degerlendirilmesi: Cekirdek kimyasi
(radyoaktivite) Ornegi [Developing, implementing and evaluating CAI materials related to
“radioactivity” topic based on constructivist learning theory]. Yayimmlanmamis Doktora Tezi,
Karadeniz Teknik Universitesi, Egitim Bilimleri Enstitiisii, Trabzon.

Durak, G., & Ataizi, M. (2016). Learner views about a distance education course. Contemporary
Educational Technology, 7(1), 85-105.

Durak, G., & Cankaya, S. (2020a). Is there a change? Distance education studies in COVID-19
pandemic. Asian Journal of Education and e-Learning (ISSN: 2321-2454), 8(3).

Durak, G., & Cankaya, S. (2020b). Undergraduate students' views about emergency distance education
during the COVID-19 pandemic. Online Submission, 5(1), 122-147.

Durak, G., Cankaya, S., & Izmirli, S. (2020). COVID-19 pandemi déneminde Tiirkiye’deki
iiniversitelerin uzaktan egitim sistemlerinin incelenmesi [Examining the turkish universities’
distance education systems during the COVID-19 pandemic]. Necatibey Egitim Fakiiltesi
Elektronik Fen ve Matematik Egitimi Dergisi, 14(1), 787-809.

Ercoklu, H.F (2001). Lise 2. sinif 6grencilerinde ¢ekirdek tepkimeleri ve radyoaktiflik konusunda yanlis
kavramalarin tespiti ve giderilmesi [The Determination and elimination of misconceptions related
with reactions of the nucleus and radioactivity in high schools students]. Yayimlanmamis yuksek
lisans tezi. Ankara: Gazi Universitesi, Fen Bilimleri Enstitlsd.

Feyzioglu, B. (2002). Kimya dersi ¢6zeltiler konusu i¢in web sayfasi olusturulmasi ve bilgisayar 6gretimi
etkililigi [A web of desing on the solutions’chemistry and study of the effectiveness of computer
learning]. Yaymmlanmamus yiiksek lisans tezi. Dokuz Eyliil Universitesi, Egitim Bilimleri
Enstitiisii, Izmir.

Fidan, M. (2016). Uzaktan egitim Ogrencilerinin uzaktan egitime yonelik tutumlari ve epistemolojik
inanclar1 [Distance education students’ attitudes towards distance education and their
epistemological beliefs]. Hacettepe Universitesi Egitim Fakiiltesi Dergisi 31(3), 536-550.

Fraenkel, J.R., Wallen, N.E. & Hyun, H.H. (2012). How to design and evaluate research in education
(Eighth Edition). New York, NY: McGraw-Hill Education.

Gares, S. L., Kariuki, J. K., & Rempel, B. P. (2020). CommUnity matters: Student—instructor
relationships foster student motivation and engagement in an emergency remote teaching
environment. Journal of Chemical Education, 97(9), 3332-3335.

720



JETOL 2021, Volume 4, Issue 4, 702-725 Dolu, G.

Giri, S., & Dutta, P. (2020). Identifying Challenges and Opportunities in Teaching Chemistry Online in
India amid COVID-19. Journal of Chemical Education, 98(2), 694-699.

Greenberg, G. (1998). Distance education technologies: Best practices for K-12 settings. IEEE
Technology and Society Magazine, 17(4).

Gurleyik, S. & Akdemir, E. (2018). Guiding curriculum development: Student perceptions for the second
language learning in technology-enhanced learning environments. Journal of Education and
Training Studies, 6(4), 131-138.

Hellman, J. (2003). The Riddle of Distance Education Promise, Problems and Applications for
Development. Technology, Business and Society Programme Paper. United Nations Research
Institute for Social Development.

Henriksen, K. E. & Jorde D. (2001). High school students’ understanding of radiation and the
environment: can museums play a role? Science Education, 85(2), 189-206.

Hodges, C. B., Moore, S., Lockee, B. B., Trust, T., & Bond, M. A. (2020). The difference between
emergency remote teaching and online learning.

Holme, T. A. (2020). Introduction to the Journal of Chemical Education Special Issue on Insights Gained
While Teaching Chemistry in the Time of COVID-19.

Horzum, B. (2003). Ogretlm Elemanlarinin internet Destekli Egitime Yonelik Diisiinceleri (Sakarya
Universitesi Ornegi) [Ideas of lectures about internet based education (Sakarya University
Examples)]. Basilmamis Yiiksek Lisans Tezi, Sakarya Universitesi, Sosyal Bilimler Enstitis,
Sakarya.

Hull, M. M. & Hopf, M. (2020). Student understanding of emergent aspects of
radioactivity. International Journal of Physics & Chemistry Education, 12(2), 19-33.

loannis, M., & Konstantinos, K. T. (2021). Literacy of students of the Department of Primary Education
regarding radioactivity. International Journal of Educational Innovation 3, 136-145

Isman, A. (2005). Uzaktan Egitim [Distance Education]. Ankara: Pegem A Yayimncilik.

Jeffery, K. A., & Bauer, C. F. (2020). Students’ responses to emergency remote online teaching reveal
critical factors for all teaching. Journal of Chemical Education, 97(9), 2472-2485.

Karagéz, E., (2012). Uzaktan e8itim sistemi ve bir uygulama [Distance education system and an
implementation]. Basilmamis Yiiksek Lisans Tezi, Dokuz Eyliil Universitesi, Sosyal Bilimler
Enstitiisii, Izmir.

Karatepe, F., Kiiciikgencay, N., & Peker, B. (2020). Ogretmen adaylar1 senkron uzaktan egitime nasil
bakiyor? Bir anket caligmasi [What are the perspectives of teacher candidates on synchronous
distance education?A survey study]. Journal of social and humanities sciences research, 7(53),
1262-1274.

Kaumba, M., Mphahlele, R. S., Muleya, G., & Simui, F. (2021). Disablers and enablers in the uptake of
information communication technologies in rural primary schools of Mwinilunga District,
Zambia. Journal of Educational Technology and Online Learning, 4(1), 1-10.

Keskin, M. & Ozer, K. D. (2020). COVID-19 siirecinde 6grencilerin web tabanl uzaktan egitime yonelik
geri bildirimlerinin degerlendirilmesi [Evaluation of students’ feedbacks on web-based distance
education in the COVID-19 process]. Izmir Katip Celebi Universitesi Saglik Bilimleri Fakiiltesi
Dergisi, 5(2), 59-67.

721



JETOL 2021, Volume 4, Issue 4, 702-725 Dolu, G.

Kilig, Z. & Yalcin, A. (2004) Lise 2.sinif ogrencilerinin radyoaktivite konusundaki yanlis kavramalar
[Misconceptions of 2nd year high school students about radioactivity]. XII. Egitim Bilimleri
Kongresi, 15-18 Ekim, Ankara.

Kisla, T. (2016). Uzaktan Egitime Yonelik Tutum Olgegi Gelistirme Calismasi [Development of a
attitude scale towards disance learning]. Ege Egitim Dergisi 17(1), 258-271.

Kiyici, G. & Yumusak, A. (2005). Fen bilgisi laboratuvari dersinde bilgisayar destekli etkinliklerin
ogrenci kazanimlar iizerine etkisi; asit-baz kavramlar1 ve titrasyon konusu 6rnegi [The affects
of computer assisted activity at science laboratory lesson on student's acquiry; example of acid —
base concept's and titration topic]. The Turkish Online Journal of Educational Technology, 4(4),
130-134.

MEB (2019). 2019-2020 yil1 12. Smf fizik ders kitab1 [12th grade physics textbook for 2019-2020].
https://www.mebders.com/dosya/6991-2019-2020-yili-12sinif-fizik-ders-kitabi-meb-pdf-indir
Erisim tarihi: 16.09.2021.

Miles, M. B., & Huberman, A. M. (1994). Qualitative data analysis an expanded sourcebook (2" Ed.).
California: Sage Publications.

Molu, Z., Kahyaoglu, H., & Koksal, E. A. (2016). Fen bilgisi 6gretmen adaylarinin radyoaktiflikle ilgili
bilgi duzeyleri [Knowledge levels of pre-service science teachers on radioactivity]. Turkiye Kimya
Dernegi Dergisi, Kisim C: Kimya Egitimi, 1(1), 165-190.

Moore, M. G. & Kearsley, G. (2011). Distance education: A systems view of online learning (3.baski).
Belmont.

Morales Lopez, A. I., & Tuzén Marco, P. (2021). Misconceptions, Knowledge, and Attitudes Towards
the Phenomenon of Radioactivity. Science & Education, 1-22.

Morgil, 1., Ozyalgin Oskay, O., Yavuz, S., & Arda, S. (2003). The factors that affect computer assisted
education implementations in the chemistry education and comparison of traditional and computer
assisted education methods in REDOX subject. Turkish Online Journal of Educational
Technology-TOJET, 2(4), 35-43.

Morgil, F. 1., Yilmaz, A., & Uludag, N. (2004). Lise kimya 2 ders kitabinda yer alan radyoaktivite
konusunun incelenmesi, 6grencilerin bu konudaki bilgilerinin arastirilmasi ve oneriler [Studying
the topic “radioactivity” mentioned in the 2nd class chemistry book of high schools, investigation
of knowledge of the students there upon and suggestions]. Hacettepe Universitesi Egitim Fakiiltesi
Dergisi, 27, 206-215.

Morgil, 1., Yavuz, S., Oskay, O. O., & Arda, S. (2005). Traditional and computer-assisted learning in
teaching acids and bases. Chemistry Education Research and Practice, 6(1), 52-63.

Mortimer, C. E. (2004). Modern iiniversite kimyas: [Modern university chemistry]. (T. Altinata et al.,
Trans.). 5 th ed. ISBN 975-436-045-6. Istanbul: Caglayan Basimevi.

Nakiboglu, C. & Biilbiil Tekin B., (2006). Identifying students' misconceptions about nuclear chemistry.
A study of Turkish high school students. Journal of Chemical Education, 83(11), 1712-1718.

0Ojo, O. D. & Olakulehin, F. K. (2006). Attitudes and perceptions of students in open and distance
learning in Nigeria. The International Review of Research in Open and Distance Learning, 7(1),
1-10.

Oliveira, M. M. S., Penedo, A. S. T., & Pereira, V. S. (2018). Distance education: advantages and
disadvantages of the point of view of education and society. Dialogia, (29), 139-152.

722


https://www.mebders.com/dosya/6991-2019-2020-yili-12sinif-fizik-ders-kitabi-meb-pdf-indir

JETOL 2021, Volume 4, Issue 4, 702-725 Dolu, G.

Orhan, A. (2016). Uzaktan egitimle yiiriitiilen yabanci dil dersi 6gretim programinin baglam, girdi, siire¢
ve tiriin (CIPP) modeli ile degerlendirilmesi Evaluation of foreign language distance education
curriculum via context, input, process and product (CIPP) model]. Basilmamis yiiksek Lisans
Tezi. Dicle Universitesi, Sosyal Bilimler Enstitiisii, Diyarbakir.

Onal, A., & Ozdemir, A. (2021). An investigation into pre-service teachers’ online learning climate
perceptions. Journal of Educational Technology and Online Learning, 4(2), 310-333.

Prather, E. E. & Harrington, R. R. (2001). Students understanding of ionising radiation and radioactivity.
Journal of College Science Teaching, 31(2), S.89-93

Perets, E. A., Chabeda, D., Gong, A. Z., Huang, X., Fung, T. S., Ng, K. Y., ... & Yan, E. C. (2020).
Impact of the emergency transition to remote teaching on student engagement in a non-STEM
undergraduate chemistry course in the time of COVID-19. Journal of Chemical Education, 97(9),
2439-2447.

Petillion, R. J., & McNeil, W. S. (2020). Student experiences of emergency remote teaching: Impacts of
instructor practice on student learning, engagement, and well-being. Journal of Chemical
Education, 97(9), 2486-2493.

Rapanta, C., Botturi, L., Goodyear, P., Guardia, L., & Koole, M. (2020). Online university teaching
during and after the Covid-19 crisis: Refocusing teacher presence and learning
activity. Postdigital Science and Education, 2(3), 923-945.

Sandi-Urena, S. (2020). Experimentation skills away from the chemistry laboratory: Emergency remote
teaching of multimodal laboratories. Journal of Chemical Education, 97(9), 3011-3017.

Selcuk, Z., Palanci, M., Kandemir, M. & Diindar, H. (2014). Tendencies of the researches published in
education and science journal: content analysis. Egitim ve Bilim, 39(173), 430-453.

Siersma, P. T., Pol, H. J., van Joolingen, W. R., & Visscher, A. J. (2021). Pre-university students’
conceptions regarding radiation and radioactivity in a medical context. International Journal of
Science Education, 43(2), 179-196.

Singleton, R. A., Straits, B. C., & Straits, M. (2005). Chapter 9: Survey Instrumentation. Approaches to
Social Research, 4.

Sunasee, R. (2020). Challenges of teaching organic chemistry during COVID-19 pandemic at a primarily
undergraduate institution. Journal of Chemical Education, 97(9), 3176-3181.

Senyuva, E. (2007). Hemsirelik egitiminde web tabanli uzaktan egitim uygulamasi: “Hasta Egitimi Dersi
Ornegi” [Implementation of web-based distance education in nursing education: a sample lesson
in patient education]. Yayimlanmamis doktora tezi. Istanbul Universitesi, Saglik Bilimleri
Enstitiisii, Istanbul.

Simsek, A., Iskenderoglu, T. & Iskenderoglu, M. (2010). Investigating preservice computer teachers’
attitudes towards distance education. Procedia Social and Behavioral Sciences, 9, 324-328.

Tasoglu, A. K., & Bakag, M. (2011). Probleme dayali 6grenme: Radyoaktivite 6rnegi [Problem based
learning: Radioactivity]. Education Sciences, 6(1), 1233-1241.

Tezcan, H., Yilmaz, U., & Babaoglu, M. (2005). Radyoaktivite dgretiminde isbirlik¢i 6grenme ydntemi
ile geleneksel 6gretim yontemin basariya etkileri [This study is related to the comparison the
effect of “traditional teaching system” largely used in chemistry with cooperative learning
method, upon the success of the learning radyoactivity]. Pamukkale Universitesi Egitim Fakiiltesi
Dergisi (17), 55-68.

723



JETOL 2021, Volume 4, Issue 4, 702-725 Dolu, G.

Tezcan, H., & Ercoklu, H. F. (2010). Geleneksel anlatim ve yapilandirict yaklasimin radyoaktivite
Ogretiminde basartya etkilerinin karsilastirilmast ve ilgili yanlis kavramalarin giderilmesindeki
etkileri [Comparison of the effects of traditional expression and constructive approach on success
in radioactivity teaching and the impact of related misconceptions]. Tiirk Egitim Bilimleri
Dergisi, 8(1), 201-225.

Tigaa, R. A., & Sonawane, S. L. (2020). An international perspective: teaching chemistry and engaging
students during the COVID-19 pandemic. Journal of Chemical Education, 97(9), 3318-3321.

Turkdresin, H. E (2020). Covid-19 pandemi doneminde yiiriitilen uzaktan egitim uygulamalarinin
O0gretmen adaylarmin goriigleri baglaminda incelenmesi [Examination of distance education
practices conducted during the covid-19 pandemic regarding the views of preservice teachers].
Milli Egitim Dergisi 49(1), (597-618).

Ukwueze, A. C. (2016). Public perceptions of distance education in Nigeria: Need for Counselling
Interventions. The Communications, 24(1), 1.

UNESCO. (2002). Open and Distance Learning: trends, policy and strategy consideration. UNESCO.

Usta, 1. (2015). Acikégretim fakiiltesi sosyal bilimler énlisans programimin degerlendirilmesi ve
gelistirilmesine yonelik oneriler [Suggestions aimed at evalution and development of open
education two year degree social sciences programme]. Yayimlanmamis Doktora Tezi. Anadolu
Universitesi Sosyal Bilimler Enstitiisii, Eskisehir.

Usta, 1., Uysal, O., Kur, M. R. (2016). Cevrimi¢i dgrenme tutum Olcegi: gelistirilmesi, gecerligi ve
giivenirligi [Online learning attitude scale: development, validity and reliability]. Uluslararasi
Sosyal Arastirmalar Dergisi 9(43), 2215-2222.

Usta, 1. (2018). Ogretmen yetistirme lisans programlarindaki degisim ve agik ve uzaktan 6grenme dersine
yonelik dneriler [Changes in teacher training undergraduate programs and suggestions for open
and distance learning courses]. A¢ikégretim Uygulamalart ve Arastirmalart Dergisi, 4(4), 58-68.

Usun, S. (2004). Bilgisayar Destekli Ogretimin Temelleri [Fundamentals of Computer Assisted
Instruction]. Ankara: Nobel

Van Heuvelen, K. M., Daub, G. W., & Ryswyk, H. V. (2020). Emergency remote instruction during the
COVID-19 pandemic reshapes collaborative learning in general chemistry. Journal of Chemical
Education, 97(9), 2884-2888.

Wang, S. K. (2008). The effects of a synchronous communication tool (yahoo messenger) on online
learners’ sense of community and their multimedia authoring skills. Journal of Interactive Online
Learning, 7(1), 59-74.

Yagar, F., & Dokme, S. (2018). Niteliksel arastirmalarin planlanmasi: arastirma sorulari, érneklem
secimi, gecerlik ve guvenirlik [Planning of qualitative researches: research questions, samples,
validity and reliability]. Gazi Saglhik Bilimleri Dergisi, 3(3), 1-9.

Yalein, A. (2003). Lise 2. simif ogrencilerinin radyoaktivite ve c¢ekirdek tepkimeleri konusundaki
basarilarina ve kavramsal algilamalarina yapilandirmact yaklasimin etkisi ve ogrencilerin bu
konu hakkindaki yanls kavramalarinin tespiti [Effect of constructivist approach to achievement
and conceptual perception of lycee 2 students about radioactivity and nuclear reactions and
determination of misconceptions of students about this subject]. Yayimlanmamis Yiiksek Lisans
Tezi. Gazi Universitesi, Egitim Bilimleri Enstitiisii, Ankara.

Yalgm, A., & Kilig, Z. (2005). Ogrencilerin yanlis kavramalar1 ve ders kitaplarinin yanhs kavramalara
etkisi 6rnek konu radyoaktivite [Misconceptions of students and the effects of the course boks on

724



JETOL 2021, Volume 4, Issue 4, 702-725 Dolu, G.

such misunderstandings sample topic: radioactivity]. Gazi Universitesi Gazi Egitim Fakiiltesi
Dergisi, 25(3), 125-141.

Yildirim, A., & Simsek, H. (2008). Sosyal Bilimlerde Nitel Arastirma Yontemleri [Qualitative Research
Methods in Social Studies]. (6. Baski), Ankara: Se¢kin Yaymcilik.

Yigit, N., & Akdeniz, A. R. (2003). Fizik Ogretiminde bilgisayar destekli etkinliklerin 6grenci
kazanimlar1 lizerine etkisi elektrik devreleri 6rnegi [The effect of computer-assisted activities on
student achievement in physics course: electric circuits sample]. Gazi Universitesi Gazi Egitim
Fakultesi Dergisi, 23(3).

Yumusak, A. (2013). Fen bilgisi 6gretmen adaylarimin radyoaktivite konusundaki kavram yanilgilarinin
giderilmesinde bilgisayar destekli 6gretimin ve kavramsal degisim metinlerinin etkisi [The effects
of the use of computer-assisted instruction (CAl) and conceptual change texts (CCT) in removing
the misconceptions of science teacher candidates on the issue of radioactivity.]. Yayimlanmamis
Doktora Tezi, Celal Bayar Universitesi, Fen Bilimleri Enstitiisti, Manisa.

Yumusak, A., Maras, 1., & Sahin, M. (2016). Radyoaktivite konusunda kavram yanilgilarini belirlemeye
yonelik iki asamali bir teshis testinin gelistirilmesi. [Developing two-tier diagnostic instrument to
determine misconceptions on radioactivity]. Mersin Universitesi Egitim Fakiiltesi Dergisi, 12(3),
810-828.

Yiiksek"(")gretim Kurumu (2007). Egitim fakiiltesi 6gretmen yetistirme lisans programlari. (Fen Bilgisi
Ogretmenligi Lisans Programi) [Education faculty teacher training licance programs. (Science
education licance program)]. YOK: Ankara.

Yiiksek"(")gretim Kurumu (2018). Egitim fakiiltesi 6gretmen yetistirme lisans programlari. (Fen Bilgisi
Ogretmenligi Lisans Programi) [Education faculty teacher training licance programs. (Science
education licance program)].. YOK: Ankara.

Zorlu, F. (2020). Isbirlikli 6grenme modelinin uzaktan egitim ortamlarmda uygulanmasma yonelik fen
bilgisi 0gretmen adaylarinin goriis ve Onerilerinin incelenmesi [Investigation of the preservice
science teachers’ views and suggestions on the application of the cooperative learning model in
distance education environments]. Uluslararast Sosyal ve Egitim Bilimleri Dergisi 7(14), 219-232.

725



	1. Introduction
	2. Literature
	3. Methodology
	3.1. Research Model/Design
	3.2. Data Collecting Tools
	3.2. Data Analysis
	3.3. Findings and Discussions

	4. Conclusion and Suggestions
	References

