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Abstract

Purpose: This research was carried out to determine the experiences and views of candidate science teachers (CSTs)
participating in the applications dealing with socioscientific issues.

Design/Methodology/Approach: Phenomenological research design, a qualitative research method, was used in line with the
purpose of the study. The study group consisted of third-year teacher candidates studying at the science department of a state
university. Data were collected through student journals. Students who participated in the application were asked to write
journals on a weekly basis. The goal was to evaluate the feelings and thoughts about socioscientific issues of the candidate
teachers about the process through the journals. Data obtained from student journals were analyzed using the content analysis
method.

Findings: Some of the research results can be listed as follows: Candidate teachers stated that they did not participate in
practices based on socioscientific issues before, and therefore, they stated that they had difficulties in subjects such as
participating in discussions, conducting discussions, and making claims, especially in the first few weeks. With subsequent
applications, they indicated that they were able to actively participate in the process. Further, it was determined that research
on socioscientific issues and having discussions during the lesson was considered entertaining and interesting

Highlights: Considering the results of this research, practices related to socioscientific issues can be used in situations where
individuals want to participate actively in discussions and increase their motivation for discussions.

6z
Calismanin amaci: Bu arastirma sosyobilimsel konularin temele alindigi uygulamalara katilan fen bilgisi 6gretmen adaylar
(FBOA)'nin yasadiklari deneyimlerinin ve bu konulara iligkin gériislerinin belirlenmesi amaciyla gerceklestirilmistir

Materyal ve Yontem: Arastirmada olusturulan amag dogrultusunda nitel arastirma yontemlerinden olgubilim arastirma deseni
kullanilmigtir. Calisma grubunu bir devlet tniversitesinin fen bilgisi 6gretmenligi bolimiinde 6grenim goren 3.sinif 6gretmen
adaylari olusturmaktadir. Veriler 6grenci gunltkleri araciligiyla toplamistir. Uygulamaya katilan 6grencilerden haftalik olarak
guinlik yazmalari istenmistir. Gunltkler araciligiyla 6gretmen adaylarinin sosyobilimsel konulara iliskin duygu ve dusiincelerini
neler oldugunun belirlenmesi amaglanmistir. Ogrenci giinliiklerinden elde edilen veriler igerik analizi yntemi kullanilarak analiz
edilmigtir.

Bulgular: Arastirma sonuglardan bazilarini su sekilde siralamak mumkindir: 6gretmen adaylari daha 6nceden sosyobilimsel
konulara dayali uygulamalara katilmadiklarini bu nedenle 6zellikle ilk haftalarda tartismalara katilma, tartismalari yuritme ve
iddia olusturma gibi konularda zorluklar yasadiklarini ifade etmislerdir. ilerleyen uygulamalarla birlikte ise, siirece aktif olarak
katilabildiklerini belirtmislerdir. Ayrica, sosyobilimsel konulara iliskin arastirma yapmanin ve ders esnasinda tartismalar
gerceklestirmenin kendilerine eglenceli, ilgi cekici geldigi belirlenmistir.

Onemli Vurgular: Bu arastirma sonuglari dikkate alindiginda sosyobilimsel konulara iliskin uygulamalar bireylerin tartismalara
aktif katihmi ve tartismalara yonelik motivasyon arttirmasi istenilen durumlarda kullanilabilecek bir baglamdir.
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INTRODUCTION

The 21st century has been a period wherein developments in many areas, such as business, education, and daily life, have
rapidly been introduced, making a difference (Turksever, Karisan Korucu & Yenmez Tirkoglu, 2020). Keeping up with the
developing age has become important for all societies. One of the ways in which societies can adapt to innovations in the scientific
field is by raising scientifically literate individuals who can comprehend scientific developments and carry out research in this
context (Sicimoglu, 2020). Socioscientific Issues (SSI), which are considered one of the new approaches in science education,
provide a meaningful and strong framework for the development of students’ and teachers’ scientific literacy (Presley et al., 2013;
Macalalag, Johnson & Lai, 2020).

Especially in recent years, the participation of individuals in discussions based on the SSI and making decisions on these issues
has been a situation that has occupied the agenda of many countries around the world (Erkol & Giil, 2020). Sadler and Zeidler
(2004b) have defined SSI, which has become an important context for science education and has seen an increase in the number
of studies on it, as open-ended, open to discussions, and solution-pending issues that can be assessed from multiple perspectives.
From a more detailed perspective, Ratcliffe and Grace (2003, p. 39) expressed SSI as a subject with local, national, and global
dimensions from a social and political point of view, based on science, often in the form of scientific knowledge, involving making
choices at a personal or social level, covering scientific evidence-based subjects, and have value and moral reasoning that conflict
with each other.

Based on the definitions and characteristics made when examining the relevant literature, we can associate SSI with 10 titles:
Scientific developments, social dilemmas, informal and socioscientific reasoning, argumentation, scientific modeling, nature of
science, risk analysis, character education and identity, moral-cultural values and media (Topgu, 2017). Considering the content
of the SSI, it is possible to say that these issues directly or indirectly affect the life of society in many respects (Turksever et al.,
2020). Therefore, decisions on the SSI are of great importance for individuals, societies, and even the future of the world (Sakmen,
Geng & Arsalan; 2020). Many institutions, organizations, and projects that carry out Science Education Studies in different
countries that take into account all these situations suggest the need to discuss and analyze SSI by giving it a place in school
programs (Presley et al., 2013; Durmaz & Seckin Karaca, 2020). It is important to equip individuals in schools with the knowledge,
skills, and tendency to understand these socioscientifically expressed issues and make evidence-based decisions (Dawson &
Carson, 2020).

Another reason for the inclusion of the SSlI in science education is the rich learning outputs that it will create when properly
configured. When the relevant literature was examined, it was seen that SSI contributes to the development of different fields
such as field knowledge of students (Yildirm & Bakirci, 2020; Ozcan & Kaptan, 2020), argumentation skills (Sicimoglu, 2020,)
understanding of the nature of science (Khishfe, 2020). In addition, the SSI also supports the development of critical thinking skills
of individuals (Gurbuizkol & Bakirci, 2020). Apart from this, the increase in the level of knowledge related to the SSI has also
positively affected the multiple reasoning forms of individuals (Durmaz & Seckin Karaca, 2020). Also, SSI provides students with
opportunities to learn what it means to be a democratic citizen by allowing the rights of various communities and individuals to
be taken into account while accepting how scientific decisions affect various groups (Kinskey & Zeidler, 2020).

Based on all this information, it can be said that positive developments have emerged in classes where SSI is addressed and
discussed, that is, used as a context in the learning environment. For this reason, the existence of individuals who can make
assessments on these issues from different angles and knowing SSl is considered necessary for today’s societies. To improve and
enrich students’ experiences and activities, their experiences and behaviors in the learning environments related to the SSI play
an important role. Also, it is very important for candidate teachers who experience a learning environment based on SSI to
experience these issues and their views on those experiences. Therefore, the main objective of this study was to reveal the
experience of science teacher candidates towards the SSI and to reveal the relationship between those experiences.

METHOD

The research aimed to determine the opinions of the teacher candidates participating in the practices on which SSl is based.
For this purpose, the research was designed as a case study. The study group consisted of 25 Science Department fourth-year
students who took the course on the Nature of Science and the History of Science at a State University in Turkey. While
determining the study group of the research, an easily accessible sampling method, which is one of the purposeful sampling
methods, was used. An easily accessible sampling method gives speed and practicality to research. Because in this method, the
researcher selects the situation that is close and easy to access (Yildirim ve Simsek, 2016; p. 123).

Data Collection Tool

Student journals were used to determine the opinions of prospective teachers regarding the practices on which the SSI is
based. During the 7-week process in which the applications were carried out, students were asked to write a journal. In preparing
the questions in the student journals, questions were included to allow one to identify a multifaceted and holistic situation related
to the application process. In this context, questions about what they think about the discussions and what kind of changes these
discussions have brought about them were included.
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Preparation Process of Scenarios

After examining the researches in the literature (Demiral, 2014; Evren Yapicioglu, 2016; Jho, Yoon & Kim, 2014; Kutluca, 2016;
Sadler & Zeidler, 2004a; Tekbiyik, 2015), it was decided to conduct discussions based on SSI over scenarios. In the next stage, it
was decided on which subjects the scenarios would be developed. At the decision-making point, the researcher paid attention to
the fact that the chosen subject is interesting, causes a dilemma, can be discussed, has an up-to-date and ethical or moral aspect.
The fact that the subjects included in the scope of the research have been accepted as SSI in the relevant literature has been
another important factor. Then, scenarios were prepared by examining the studies containing scenario examples (Demiral, 2014;
Evren Yapicioglu, 2016; Jho et al., 2014; Kutluca, 2016; Sadler & Zeidler, 2004a; Tekbiyik, 2015), scientific journals (TUBITAK), news
and scientific journals websites. To verify whether the scenarios prepared by the researcher were sufficient in terms of subject
context and language and expression, three different experts who completed their doctorate in the field of SSI, and a language
expert were consulted. After the feedback from the experts, the scenarios were finalized.

Implementation

The research was carried out in an environment where argumentation applications based on SSI were taken as the basis within
the scope of the Nature of Science and History of Science courses. The research was planned for seven weeks. To show candidate
teachers how the process will work, the preparatory stage “a mysterious event” activity was carried out with the whole class. First,
the script text was distributed to all teacher candidates individually, and then the teacher candidates were asked to form groups
of 4-5 people and put forward a claim by adhering to the text regarding the death of Mr. Yildiz in the script. Thus, it was tried to
ensure that students understand the process and justify the question-claim-evidence triangle solidly. The process of discussions
about the SSI, the final form of seven different topics given by the researcher after intensive field research and expert evaluations,
started with the distribution. Teacher candidates were asked to read at least 3 articles on the topic to be discussed before coming
to the class so that they would not have preliminary information about the topics discussed. Regarding the SSI’s added to the
scenarios, candidate teachers were asked to answer questions that would enable them to formulate their own claims, justify the
claims, and refute the counter-situation arguments, and then they were allowed to participate in small and then large group
discussions.

Data Analysis

In the analysis of the data, far beyond simple word counts, content analysis was used, which revealed trends and patterns and
is a reliable method of coding as well as classification of data (Stemler, 2000).

Yildirnm & Simsek (2016, p. 243) stated that content analysis is carried out in four steps. These steps are coding of data, finding
themes, organizing codes and themes, defining and interpreting findings. In line with these steps, firstly, the coding of the opinions
expressed by the candidate teachers in journals was made. Later, the accuracy of these encodings was reviewed. After making
sure of the accuracy of the encodings, the first categories were formed under the main ideas. Finally, it has been switched from
the created categories to themes. A second coding was carried out by the researcher sometime after the themes were created.
Thus, content analysis reliability was achieved by coding the same text in the same way at different times by the same coder
(Bilgin, 2016, p. 16).

Limitations

The results of this research are limited to the scenarios created by the researchers and created for the selected topics and the
experiences and observations of the participants.

FINDINGS

Table 1. CST’s Opinions on Animal Experiment Activity

What do you think about the lesson held today? f
Ensuring new knowledge learning 10
Ensuring the ability to defend ideas 5
Endearing discussion 5
Presenting different perspectives 4
Endearing the course 4
Being interesting 3

|Kastamonu Education Journal, 2021, Vol. 29, No. 3|



673

When opinions on animal experiments activity were examined, about a third of teacher candidates stated that the event helped
them learn new knowledge of the subject. At the same time, having an opinion about animal experiments has been another
expressed view.

Student-6. “/ think that our class today has added a lot to me and that this course has been very productive for me. Having an
opinion on a subject, | did not have an idea about making me happy. Seeing that this lesson contributed to our ability to express
and to think positively enabled me to have a positive attitude towards the lesson.”

Student-14. “... We tried to explain and impose our ideas. It was a big discussion lesson. It was busy, and everyone defended
their opinions.

When student journals were examined, discussions about animal experiments in the context of the text created by the
researcher allowed teacher candidates to learn new information about the subject, defend their ideas, and participate actively in
the process.

Table 2. CST’s Views on The Change Carried Out by Animal Experiments Activity

What changes did the lesson today make for you? f
Being conscious 6
Noticing that animal experiments are harmful 5
Noticing that animal experiments are useful 3
Respect different ideas 3
To be able to create strong arguments 2
Understanding that mistakes can happen in science 1

In the context of this question, “being conscious,” “realizing that animal experiments are harmful,” and” realizing that animal
experiments are useful” were the most repeated themes. Some of the candidate teachers’ views on this situation are as follows:
Student-7 “Now | am more conscious of animal experiments. There was no change in my thoughts on animal experiments. As

long as it is beneficial to humans, it can be continued with the least harm to animals. In some cases, it can be used with alternative
methods.”

Student-3: “Considering the suffering of animals, | want other methods to be found and animals not to be harmed. “

Thanks to the discussions about animal experiments, the teacher candidates expressed their consciousness of animal
experiments. Some teacher candidates stated that alternative ways should be produced instead of using animals in the studies to
be carried out in the field of medicine, and some stated that the experiments on animals should continue within ethical limits for
science to progress. The findings regarding the discussions on the hybrid embryo are given below.

Table 3. CST’s Opinions on Hybrid Embryo Activity

What do you think about the lesson held today? f
Ensuring the ability to learn new information 10
The inability to continue the discussion 8
Efficient 5
Being interesting 4
To be able to defend ideas 4
Ensuring meaningful-permanent learning 3
Ensuring empathy 3

The most expressed views by the candidate teachers were learning new information and being unable to continue the
discussion. Statements regarding this situation are as follows:

Student-19: “ Some friends confused the lesson today with cloning, and that’s why some arguments were inadequate. He
wanted an atmosphere of discussion. But it did not happen. Because we didn’t respect each other in class. Our goal was to defend
the arguments we created and the decisions we reached, but we couldn’t make it happen.”

Student-18: “The lesson today was about a subject | had never heard of until now. | was surprised when | read the hybrid
embryo. | asked myself questions like how this happens and how it happens. | realized that | lacked in some scientific matters.”
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The candidate teachers stated that the activity carried out on the hybrid embryo topic enabled them to learn new information
on the subject, while on the other hand, they stated that it created awareness that they did not have sufficient skills regarding
discussion skills. Also, the teacher candidates stated that they could not manage the process of discussion about the hybrid embryo
well.

Table 4. CST’s Views Regarding the Change Carried Out by Hybrid Embryo Activity

What changes did the lesson today make for you? f
Experiencing a change of mind 8
Being conscious 7
Recognizing different perspectives 3
Being curious 2
Uncertainty 2

When the opinions of the teacher candidates were examined, “being conscious” was a frequently expressed situation.
Statements regarding the hybrid embryo are given as follows:

Student-14: “/ thought the hybrid embryo was cloning. Thanks to the discussions we held in this lesson, | learned that they are
different methods. At first, | opposed the use of hybrid embryos, but after this lesson, | support the use of this method.”

Student-21: “It has been a thought-provoking lesson in terms of whether | should approach things emotionally or logically on
these types of issues.”

Teacher candidates stated that they had several incorrect information on the subject of the hybrid embryo, but thanks to this
activity, they have accurate knowledge about the subject.

Findings of another scenario, “technology from the future CRISPR-Cas9”, are presented in Tables 5 and 6.

Table 5. CST’s Opinions on Technology from the future CRISPR-Cas9 Activity

What do you think about the lesson held today? f
Ensuring new knowledge learning 16
Being interesting 8
Raising awareness of insufficient information 3
Efficient 2
Changing perspective 2
To be able to think creatively 2
Ability to think versatile 2

The theme “Ensuring the ability to learn new knowledge” was the opinion most frequently expressed by teacher candidates,
while “being interesting” was the second most frequently repeated opinion.

Student-7: “This lesson was related to the CRISPR/Cas9 system. This system was a topic | didn’t know about before. That’s why
| started with more curiosity and excitement. This issue fascinated me. | was very surprised to know how advanced genetic
engineering has reached. It also enabled me to have a positive attitude toward the lesson. The course was discussed with the
method of discussion, and different aspects related to the topic were discussed. Creative thinking was useful in terms of empathy.”

Student-24: “In general, | think that our ideas change as we discuss, and the exchange of information is carried out by
discussing. Especially | had no idea what we discussed today. Thanks to this lesson, | learned.”

After the activity, the candidate teachers stated that they had information about the CRISPR-Cas9 system, which they did not
know about before. Also, it was interesting for candidate teachers to have discussions on a subject they had not been informed
about before.

Table 6.Technology from the Future - CST’s Opinions Regarding the Change Carried Out by the Crispr Activity

What changes did the lesson today make for you? f
Willingness to research 4
Being conscious 3
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What changes did the lesson today make for you? f

Being curious 3
Respect different ideas 3
Thinking that science is progressing 2
To be able to support claims with evidence 2

” «u,

“Willingness to do research,” “being conscious,” “curiosity,” and “respecting different ideas” were the most expressed themes by
the teacher candidates. Opinions on this situation are as follows:

Student-8: “I started doing research, thinking that there was such a system and that such systems should be known as a science
teacher candidate. | also wondered why scientists feel the need to find such a system.”

4

Student-5: “/ realized | didn’t have enough knowledge of this technology and decided that | should better investigate this issue.”

The discussions of the candidate teachers about CRISPR-Cas9 had a positive effect on their desire to research since they did
not have an idea about this issue before. Also, this activity was among the opinions expressed that it enabled them to be aware
of the innovations in technology and knowledge, that science is in continuous progress; that is, it was effective in raising awareness
about the dynamic structure of science.

Findings regarding the benefit/loss balance GMO effectiveness are presented in Tables 7 and 8.

Table 7. CST’s Views on the Benefit / Loss Balance GMO Effectiveness Activity

What do you think about the lesson held today? f
Ensuring new knowledge learning 10
Performing effective discussions 10
Efficient 4
Entertaining 4
Ensuring empathy 4
Experiencing a change of mind 3
Provide discussion using reference 3

When the opinions of the candidate teachers about the lesson were examined after the lesson on GMOQ, it was seen that the
most expressed theme was “ensuring new knowledge learning” and “having an effective discussion.” Some of the opinions on this
situation are as follows:

Student-2: “The discussions we had within the scope of the course were very productive, as it enabled the discussion and
information on a problem that has become a global problem.”

Student-19: “It can be said that the discussions taking place in today’s lesson have fully achieved their purpose. Discussions
were made about GMOs. Discussions took place over how long it has been in our lives, what the consequences are, and whether
to continue using it or not. Some groups said no. | attended a nice lesson and enjoyed it. “

The candidate teachers stated that depending on the progress of the process, and they could adapt to the argumentation
activities and have effective discussions on GMOs.

Table 8. CST’s Opinions Regarding the Change Caused by the Effectiveness of the Benefit / Loss Balance GMO Activity

What changes did the lesson today make for you? f
Being conscious 5
Experiencing a change of mind 5
To be able to support claims with evidence 3
Willingness to conduct research 2
Recognizing different perspectives 2
To be able to present evidence 1
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“Being conscious” and “experiencing a change of opinion” were the most expressed themes by candidate teachers regarding
the change that occurred in them at the end of the lesson.

Student-16: “This lesson made me conscious. Because we have a garden, we used this kind of implementation. When we
discussed the negative aspects of GMOs in the lesson, | could see more clearly that it is harmful.”

Student-7: “I didn’t know much about the benefits of GMO products. | just knew it was harmful, and | was too biased. Now,
while having an idea about something in scientific matters, | will investigate topics from different sources. | will not think one-
sided.”

The candidate teachers stated that they were more conscious about GMOs after the lesson and experienced a change of
opinion about GMOs.

The analysis of the findings obtained for genetic replication technology is given below.

Table 9. CST’s Views on Genetic Replication Technology Activity

What do you think about the lesson held today? f
Ensuring the ability to learn new information 8
Entertaining 6
Productive 5
Providing an effective discussion environment 5
Providing a change of mind 4
Ensuring permanent learning 3

It is possible to express the views about the course conducted on genetic replication technology under 6 different titles. The
statements of candidate teachers regarding some of these themes are given as follows.

Student-17: “Our course was productive enough as it allowed me to learn all the mistakes | had about genetic replication
technology. Having a discussion environment that leaves no question marks in my mind also made it a fun lesson.”

Student-20: “The course that we have conducted today has led to differences in individual opinions, as well as differentiation
as a group. The use of these practices has caused moral controversy. This method created a good discussion environment in the
classroom and supported us for more permanent learning.”

The candidate teachers stated that the lesson on genetic replication enabled them to learn new information on the subject
and found the lesson fun and efficient.

Table 10. FBOS's Views Regarding the Change Carried Out by Genetic Replication Technology Activity

What changes did the lesson today make for you? f
Experiencing a change of mind 6
Being conscious 3
Recognizing different perspectives 3
Finding it not effective 2

Change of opinion on the subject has often been expressed. The opinions of the teacher candidates regarding this situation
are as follows:

Student-21: “While thinking about a topic, | decided to think more broadly, considering every possibility. | have noticed that if
| approach issues with my personality, | will approach other opinions negatively.”

Student-14: “I was opposed to genetic replication at first. But | opposed human cloning. However, my opinion has changed
that if genetic replication is used for therapeutic purposes and not in the form of copying an individual, it should be done.”

The preservice teachers stated that they opposed this technology because they thought of genetic replication technology only
as human cloning, but learning that genetic replication technology could be used for treatment purposes in the direction of the
scenario caused them to experience a change of opinion on the subject.

The content analysis results of the findings for biofuels, which were carried out as one of the last two activities, are expressed
as follows.

Table 11. CST’s Opinions on the Activity “Are Biofuels Problems or Solutions”
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What do you think about the lesson held today? f
Ensuring the ability to learn new information 10
Providing an effective discussion environment 9
Entertaining 3
Productive 2
Ensuring the ability to defend ideas 1

“Ensuring new knowledge learning” and “providing effective discussion environment” were the most recurring themes, while
the other three themes can be sorted as follows:” entertaining,” “productive,” and “ensuring the ability to defend ideas.”

Student8: “In our lesson today, we discussed whether biofuels are problems or solutions in our lives. The atmosphere of
discussion was provided very well. There was no bad argument because the groups respected each other.”

Student-12: “Thanks to the discussions on biofuels in the lecture, | learned different things | didn’t know before. | also realized
that we had a lot to learn.”

Biofuels are another of the issues that is not known much about. For this reason, it was determined that the teacher candidates
experienced knowledge acquisition on the subject in the biofuels course.

Table 12. CST’s Opinions on the changes the Activity “Are Biofuels Problems or Solutions” brought

What changes did the lesson today make for you? f
Being conscious 4
Ensure the ability to make inquiries 3
Not experiencing a change 3
Respect for different ideas 3
Increased interest 2
To be able to support claims with evidence 2
Uncertainty 2

It was found that “being conscious” was the most expressed theme by teacher candidates. Testimonials are as follows:

Student-4: “/ learned to listen to my groupmates and other groups, to look at things from different perspectives, and to respect
the opinions of my other friends, even if | disagree.”

Student-17: “Our lesson has added a lot to our teaching field. It made me approach positively to biofuels, gain the knowledge
that production could be in different areas, and have the opinion that the application area should increase. It also made us think
deeply. “

Being conscious about biofuels has been expressed as one of the changes occurring in discussions. Also, candidate teachers
stated that they were more understanding about listening to the ideas of different groups.

The tables on the findings obtained from teacher candidates for the future use of CRISPR-CAS9 technology are presented below.

Table 13. CST’s Opinions on Your Order Baby Ready-2030 Activity

What do you think about the lesson held today? f

Ensuring the ability to learn new information 6
Providing an effective discussion environment 5
Being interesting 3
Ensuring versatile thinking 3
Uncertainty 2
Entertaining 2
Ensuring meaningful-permanent learning 1
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“Ensuring the ability to learn new knowledge” and “provide an effective discussion environment” had been frequently
expressed opinions by teacher candidates. Opinions on this situation are as follows:

Student-7: “Today, we have debated a very interesting, surprising topic in the lesson. Everyone made his claim and presented
their evidence so that we had permanent learning. An interesting topic has allowed many different ideas to be born. The debate
made it possible to look at the issues from different perspectives. Thus, we developed different thinking skills.”

Student-20: “Today’s lesson was pretty fun because we actively participated. Therefore, the discussion was duly conducted.
The small number of people in the classroom was a factor in this. It was an environment where we respected each other’s views
and debated accordingly.”

The scenario named “Your ordered baby is ready-2030” is a scenario that is about the future implementation of the CRISPR-
Cas9 system. In this context, just as in the discussions on the CRISPR-CAS9 system, these discussions have been effective in learning
new information about the subject. Also, it has been observed that discussions on the possibility of applying the subject in the
future have an impact on the multidimensional thinking of the prospective teachers.

Table 14. Opinions of CST Regarding the Change Carried Out by the Activity “Your Ordered Baby is Ready-2030"

What changes did the lesson today make for you? f
Ensuring the ability to learn new information 8
To understand the relationship between science and society 6
Recognizing that there is progress in science 6

As a result of the analyses regarding the scenario, your ordered baby is ready-2030, it was seen that the opinions of the teacher
candidates were collected under three different themes. Views on these themes are as follows:

Student-1: “/ have seen that technology is advancing rapidly and that human beings can do even the things that are imagined
to come true and thus always improve themselves. | have seen that science is always a progressive concept, it contains new
information, and this situation will continue forever.”

Student-17: “In our lesson today, we learned that DNA could change with the CRISPR-CAS9 method by changing genetic codes.
In this way, | learned that it is possible to have genetically modified babies in the future, and even bad genes that are inherited
from people can change before babies are born. The waste of money and time can be avoided by this method, but I think this will
lead to social problems as well as individual problems.”

The candidate teachers’ expressing that they have learned new information thanks to this activity has also been voiced in the
previous weeks. It was stated that there was an awareness that a change in the field of science can affect society and, therefore,
the individuals in society.

DISCUSSION and CONCLUSION

Within the scope of the study in which views on socioscientific practices are examined, candidate teachers stated that being
involved in these practices led to several experiences. The first of these experiences is that the knowledge on the subject under
discussion has been increased. The candidate teachers stated that they had changed their content knowledge, particularly because
of the discussions on CRISPR-Cas9 and biofuels that they did not know about before, which was accepted as a reflection of this
change. When the definitions made for SSI are examined, it is possible to state that it creates a change in the content knowledge
of the subject that is discussed due to its nature, the fact that it is based on science (Sadler, 2004; Sadler & Zeidler 2004a; Kolstg,
2001; Dawson & Carson, 2020; Fang, et. al., 2019), often within scientific knowledge (Ratcliffe & Grace, 2003) and has a scientific
basis. Increasing knowledge on the subject, being conscious, frequent expression of ideas about the benefit (advantage) and harm
(disadvantage) can be shown as an example of the change in content knowledge. The results that the practices carried out based
on the SSI affect the content information of individuals are similar to some studies in the relevant literature (Cetin, 2014; Venville
& Dawson, 2010; Zohar & Nemet, 2002; Tekin, 2018).

Another experience that emerged as a result of the discussions based on SSI was related to the argument skills of the teacher
candidates. Teacher candidates frequently stated that they did not participate in the discussion process on which SSI was based
on and therefore had difficulties during implementation. The candidate teachers stated that they could not manage the
discussions that took place in the first weeks and they were experiencing difficulties during the discussions, but as time passed,
they were able to defend their ideas, present evidence, refute opposing ideas, and developed an awareness of the characteristics
of evidence and claim. This can be explained by the impact of discussions in the relevant literature on the development of
argument skills of teacher candidates, such as the ability to produce claims, justifications, evidence, opposing claims, and rebuttals
(Kaya, 2005; Zengin, Kegeci & Kirilmazkaya, 2012). Also, over time, being able to actively participate in the process, researching
topics they did not know before, expressing their thoughts comfortably, and defending their ideas resulted in having positive
thoughts about SSI, such as its’ being fun, efficient, and interesting. This had a positive effect on the participation of the individuals
in the process and the comprehensibility of the lesson. A similar adaptation process emerged in the study carried out by Kogak
(2014).
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Candidate teachers stated that lessons became entertaining and provided meaningful and lasting learning by researching SSI
before the debate, actively participating in the process, and being able to defend their claims on the topics they were interested
in. This has been interpreted as developing a positive attitude towards the lesson, as well as an increase in motivation for the
lesson. Teacher candidates are able to approach events from different perspectives, empathize, multifaceted thinking, respect for
different ideas in the decision-making process of the SSI, express content information of decisions made regarding the SSI, as well
as the old information that individuals have, personal experiences (Topgu, 2008), interest and emotion. It can be said that the
factors (Sadler & Zeidler (2004b) are due to the fact that they are effective. A similar situation emerged in the results of the study
conducted by Khishfe (2012) with eleventh-grade students. A study conducted by Khishfe (2012) found that as a result of
discussions of 219 students studying in eleventh grade on GMO and water fluoridation, a correlation was found to be between
their understanding of the nature of science and some components of the discussion. Khishfe (2012) stated that the experiences,
previous knowledge, and personal interest that he included in contextual factors were effective in the argument formation
process. Glirbiizkol & Bakirci (2020) stated that SSI gave students characteristics such as decision making, interpretation, empathy,
self-defense, critical thinking, changing opinions, and problem-solving.

This study aimed to present the experiences of the teacher candidates participating in SSI practices and the opinions formed
within these experiences. When the process is evaluated from the perspective of teacher candidates, it can be said that they have
positive opinions about SSI. However, it was determined that the teacher candidates experienced several difficulties in the
discussion process regarding SSI. As the reasons for these difficulties, it can be said that candidate teachers did not experience the
lessons in which such argumentation practices were previously based, and for the first time, encountered the context of SSI. Also,
the passive attitude of teacher candidates in the debate on SSI, especially in the first weeks, may be due to their inability to
structure the triangle of question-claim-evidence on the topics of discussion well. This is an important case that shows the
necessity of thinking on the argumentation skills of candidate teachers. In this context, it can be said from the student journals
that there has been an improvement in the candidate teachers’ ability to make arguments. This suggests that for those who
practice teaching, individuals can think of SSI as a context in acquiring the skills to manage and follow such discussions.

As teachers actively participate in the process, the level of motivation for the lesson with the SSI increased, and they tended
to have a positive idea about the course they had. This has led to the multifaceted and detailed planning of their research on the
SSI, where discussions will be carried out. Detailed research, on the other hand, explains the view of increasing knowledge
provided by the SSI, which is often expressed by teacher candidates. This shows that SSI can be structured as a context for teachers
in terms of supporting the increase in knowledge about SSI-based topics in the classroom environment and providing motivation
for the lesson.
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