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ABSTRACT

The aim of this study was to examine the quality of the written argument of pre-service science teachers on certain socio-scientific issues
(SSI) and their opinions about the process of something. The study group consisted of 26 pre-service science teachers (18 females and
8 males) studying in their 3" year of a state university. The purposeful sampling method was used for the study. In the study, a case study
pattern was adopted from qualitative research designs. The study was instructed with the YouTube social media supported classroom
discussion process. The data sources of the study consisted of sugar loading in pregnancy, raw/loose milk, and processed/pasteurized
milk, written arguments for the SSI of the nuclear power plant, pre-service science teachers’ journals, researcher notes, and semi-
structured focus group interviews. The data obtained in the study were analyzed based on descriptive and content analysis techniques.
The results of the study indicated that the quality of argument increased significantly during the implementation of something when
the written arguments of pre-service science teachers were examined after class discussion. In the evaluation of the research process, it
was determined that pre-service teachers’ awareness of the SSI and the YouTube supported classroom discussion process contributed
positively to life skills and science process skills such as decision-making, hypothesis building, discussion, and analytical thinking.
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INTRODUCTION

ocio-scientific issues (SSI) are subjects, which deal with

social issues that are related to science in a conceptual

way (Sadler et al., 2007). SSI frequently deals with
cloning, stem cells, and genetically modified organisms
(GMOs), and biotechnological developments addressing
environmental issues such as global climate change, land use
areas, and foreign substances (both biotic and abiotic) (Sadler
& Zeidler, 2005). It has been emphasized in many studies that
SSI is an important context for individuals to make informed
decisions by taking into consideration social, political, and
scientific dimensions of social problems and developing their
skills of discussion, reasoning, and decision-making (Hodson,
2003; Zeidler & Keefer, 2003; Zohar & Nemet, 2002; Sadler
& Zeidler, 2005). An individual who does not have the
characteristics of expected science literacy can be convinced by
the news in the popular media about a particular SSI subject and
ignore the different arguments on the subject (Cooper, 2011).
Therefore, many countries have highlighted the importance of
SSIin being part of their science program and emphasized the
necessity of students’ awareness of these issues (Oulton et al.,
2004). In the light of this information, it is thought that before
pre-service teachers start their profession, they not only need
to gain awareness on SSI but also they need to be included in
the learning environments where these issues are discussed.

LITERATURE REVIEW
SSI

The issues which provide dynamics between science and
society and which have different perspectives for the individual
(Sadler, 2004) generally include those ethical, moral, and
legal dilemmas considered to be non-consensus are called SSI
(Kolste, 2001; Nielsen, 2012; Sadler, 2004; Sadler & Zeidler,
2005; Sadler et al., 2006). SSI are complex and controversial
issues that concern society with scientific views and principles
(Zeidler, 2014). In this respect, SSI integration in science
courses provides students with rich opportunities to reach
scientific knowledge, to approach to controversial issues
critically, to discuss different solutions for solving problems,
and to participate in decision-making processes (Oulton et al.,
2004). In this process, since SSI are open-ended and prone
to debate, it is quite difficult for individuals to negotiate on
issues and to reach a final decision (Sadler & Zeidler, 2005).
Therefore, the use of different methods and techniques in
the implementation processes where SSI are discussed can
be effective in making appropriate decisions. In the teaching
process of SSI, argumentation is an important method for
students to look at these issues from different perspectives, to
present arguments about the subject, to evaluate the opinions,
and to make decisions about the issues (Driver et al., 2000;
Martin & Hand, 2009).
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SSI and Argumentation

When the literature is reviewed, the argumentation method is
thought to be one of the appropriate and effective methods of
teaching SSI (Acar et al., 2009; Kolste, 2001; Topgu & Atabey,
2017). Argumentation is considered important to improve
students’ conceptual understanding of subjects and to help them
make conscious decisions (Jiménez-Aleixandre & Pereiro-
Muiioz, 2002; Sampson & Clark, 2009; Von Aufschnaiter et al.,
2008). The arguments put forward by individuals in the process
of post-trial debate on issues related to SSI have a meaning
in terms of supporting the claims or refuting the claim of the
opponent’s side. In fact, the argument is created for students
to defend their claims by making explanations and to reach
judgment (Erduran & Jiménez-Aleixandre, 2007). Individuals
experiencing the argumentation process have a final decision on
the critical issues when they encounter a subject related to SSI
(Sadler & Zeidler, 2005). In the process, a decision/claim is the
simplest component of elements of argument, whereas refutation
is the most distinguishing element in determining the quality
of students’ arguments (Foong & Daniel, 2013). All argument
elements (such as data, claims, justification, and refutations) are
both the basic elements of analyzing the quality of arguments
in education and the basic building blocks of the argumentation
process to reach a general opinion on a subject (Erduran et al.,
2004; Venville & Dawson, 2010). At this point, students are
expected to use their critical thinking skills to make critical and
informed decisions about the SSI discussed (Sadler & Zeidler,
2005). Teachers should support the students in this process and
encourage them to be active in the discussion applying their
prior knowledge (Venville & Dawson, 2010). Participation
of pre-service science teachers in the argumentation process
used in the teaching of SSI before they start the profession and
transferring their knowledge and experiences to their classes can
be considered as a significant opportunity for their professional
careers (Zeidler, 1997; Zohar, 2007). However, it is said that the
popular media which play an active role in transferring the SSI to
the public agenda are the most important tool that is considered
to have a significant impact on the individual in reaching the
individual (Klosterman et al., 2012; Oztiirk et al., 2017; Oztiirk
& Erabdan, 2018).

SSI and Media

Mass media tools attract more and more attention from
modern society and play an important and effective role of
mediator between science and society (Klosterman et al.,
2012). In the present century, individuals can easily access
the information they want through the media and even prefer
many social media applications (such as Facebook, Instagram,
and YouTube). In fact, individuals who use the media actively
share information about themselves, news, and from photos
to writings on social media tools and they also participate in
various scientific groups or activities, communicate among
groups, conduct discussions, and play various social media
games (Boyd & Ellison, 2007; Klosterman et al, 2012).
Through many media sources, which occupy a significant
part of our lives, such as television, Internet, newspapers, and

social media, enable us to access SSI (Ratcliffe and Grace,
2003). In this respect, using media in SSI based science
courses constitute an important dimension of the teaching
process of SSI (Klosterman et al., 2012). In recent studies,
media are a preferred resource, especially in the teaching
practices of SSI (Dimopoulos & Koulaidis, 2003; Kachan
et al., 2006; Klosterman et al., 2012; Oztiirk et al., 2017).
Actually, media are only a tool for teaching SSI and it is one
of'the easiest sources of information available to the individual.
Klosterman et al. (2012) have found the impact of media in
teaching SSI. They pointed out that teachers and students had
access to information about SSI through the media. In a study,
Dimopoulos and Koulaidis (2003) concluded that media were
frequently used in getting individual’s opinions on the issues,
such as SSI, the social impacts of science and technology.
Oztiirk et al. (2017) conducted a research study with special
talented students. Six different socio-scientific topics in the
implementation process were discussed on the social media
tool Twitter, and the pre-service science teachers’ quality
of the argument was determined. In the study, it was found
that pre-service science teachers’ quality of the arguments
increased positively at the end of the implementation. In light
of all this information, in the present study, a social media
tool YouTube was chosen because it is an important media
source preferred by individuals (Oztiirk et al., 2017). It should
be noted that as one of the channels of access to information
about SSI, the social media tool YouTube was preferred by
pre-service science teachers in terms of accessing different
sources of information, listening to information over and over
again, watching internationally published videos, commenting,
liking videos, or disliking videos, as well as giving them the
opportunity to share videos in social networks such as on
Facebook, Instagram, Twitter, and allowing them to make
connections between social networks (Thelwall, 2018).

The Purpose of the Study

This research aimed to identify pre-service science teachers’
views about SSI and their views about the implementation
process. In this regard, the findings of this study are important
in terms of guiding the original studies that will contribute to the
field related to the SSI based classroom implementations where
different media and social media tools are included in the field.

The following questions were investigated in this study:

1.  How are the argument levels/argument qualities of pre-
service science teachers?

2. How does the YouTube-based classroom discussion
process contribute to the quality of pre-service science
teachers’ argument?

3.  What are the views of pre-service science teachers about
the implementation process?

METHODOLOGY

Model of Research
In this study, the case study pattern of the qualitative research
methods was chosen as the research model. The case study is
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used to evaluate a program or to conduct in-depth research in
which the focus is on an event in detail (Marshall & Rossman,
20006). In other words, the case study can be defined as an in-
depth representation of a completely limited system and its
analysis (Merriam, 2009). Therefore, considering the purpose
of the present study, the case study was appropriate for the
study and each student participating in the implementation
process was considered as an analysis unit.

Participants

Twenty-six (18 female and 8 male) pre-service science teachers
studying at a state university were selected as participants.
Fourteen (7 female and 7 male) pre-service science teachers
were selected from 26 pre-service science teachers on a
volunteer basis for the purpose of general evaluation in the
implementation process. When determining the study group,
the criterion sampling of the purposive sampling method was
preferred. In criterion sampling, some important predetermined
criteria were designated in-depth analysis of a situation (Patton,
2002). The criterion used in a research study can be created by
the researcher, or a list of previously prepared criteria can be
used (Marshall and Rossman, 2006). The criteria discussed for
the participants were as following. The participants would (a) be
the pre-service science teachers, (b) had taken a media literacy
course, (c) received theoretical and practical courses related to
the argumentation and its elements in the previous academic
year; (d) have not taken any courses in the previous periods
which including the topics of sugar intake during pregnancy,
raw-processed milk, and nuclear power plant issues; and (¢) have
not been involved in any implementation process related to SSI.

The Implementation Process

The implementation process of the research took 10 h/week for
a total of 10 weeks. In the 1* week of the study, the pre-service
teachers were asked about the SSI discussed in society to determine
the SSI to be discussed during the implementation process. A
feedback from the pre-service science teachers was respectively
written on the board (such as GMOs, influenza vaccine, nuclear
power plant, and organ donation). After voting, sugar intake
during pregnancy, raw/loose milk and processed/pasteurized milk,
and nuclear power plants were determined as the most preferred
subjects to discuss. Information about the implementation process
of an SSI in the classroom is presented in Figure 1.

As shown in Figure 1, after the topics included in the
implementation process were determined, teacher
argumentation method was, and argument elements were
explained as a reminder of the issue. Afterward, in-class
discussions were respectively held about each SSI, and the
arguments/opinions were taken to determine what they think
about the subjects before they started the implementation.
In this study, the social media tool YouTube was used in the
implementation process, which included both positive and
negative opinions and those create contradictions about the
SSI were incorporated in the study. The criteria to determine
the videos were the most clicked/viewed on YouTube social
media tool, and the content length was 2—10 min.

()1 Tube] /7

Field notes

Socio-scientific
issues

Field notes

Pre-service
teacher's log

Figure 1: Socio-scientific issue’s teaching process

Data Sources and Data Analysis

In the research process, written arguments of pre-service
science teachers, their journals, focus group interviews, and
field notes were used as data sources.

Written arguments

Throughout the research process, the arguments of the
pre-service science teachers about the SSI were taken in a
written form to enable the pre-service teachers to express
their ideas more easily and clearly. Before starting the
implementation process, the opinions of the pre-service
science teachers about the subjects were recorded to
determine their general profiles. During the implementation
phase, i.e., after the YouTube-supported classroom
discussion, the arguments were again recorded. The quality
of written arguments of the candidates was independently
analyzed with descriptive analysis by two researchers based
on the evaluation criteria formed by Erduran et al. (2004),
and the argument of each candidate was ranked from level
1 to level 5. When the analyzing process was completed for
the two researchers, they came together, and the analysis was
continued until the different opinions were resolved, and the
agreement was reached. Pre-service science teachers were
evaluated as at Level 1 with a simple claim and counterclaim;
at Level 2 with claim, data, reason, and promoter; at Level 3
with claim, data, justification, promoter, and weak refutation;
at Level 4 with claim, data, reason, a promoter, and clear
refutation; and, at Level 5 with claim, data, reason, promoter,
and more than one clear refutations.

Pre-service science teachers’ journal
In the research, pre-service teachers were encouraged to keep
journals to record their feelings, thoughts, and perceptions about
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the process. In the implementation phase, titles were recorded,
the method used, evaluation of the process (to include both the
strengths and weaknesses), and suggestions were included each
week after the implementation applicants were expected to
comment on their experiences about the activities. The journals
were designed by the researchers and reviewed by a science
education specialist and were determined to be suitable for the
purposes of this study. Data obtained from pre-service teachers’
journals were subjected to content analysis technique by two
researchers. According to Patton (2002), content analysis can
be expressed as scanning the text for recurring words or themes.
In the analysis process, pre-service science teachers’ feedback
forms were representatively named as (for example, pre-service
science Teacher PST1 and pre-service Science Teacher PST2).
The two researchers examined the data for common words and
sentences (Patton, 2002), and then the data were independently
named by the two researchers and classified under a specific
category (Bogdan & Biklen, 2000; Gay et al., 2000).

Focus group interview

The other data source for evaluating the implementation
process of the research was the focus group interviews
conducted at different times with two different groups at the
end of the implementation. The focus group interview form
included features of the SSI related to the assessment of the
implementation process, examples, methods, and techniques
used in the teaching of the SSI, the contributions of the YouTube-
supported implementation process to the pre-service science
teachers, and the questions. After the interview questions were
prepared, the opinions of two experts in the field of science
education were taken and examined by a language expert in terms
of language and expression, and then the form was finalized by
considering the feedback given by the experts. The form
consisted of questions such as (i) the SSI, (ii) science curriculum,
and (iii) general assessment of the process in which media and
argumentation take place. The focus group interviews were
carried out at different times with two different groups of seven
people. Before and after the practice, the groups were selected
from among the pre-service science teachers on a voluntary
basis regarding to the groups who changed the decision in the
written arguments about the SSI, and whose quality of argument
showed differences classified as those who indicated change in
their quality of argument (PST1, PST6, PST10, PST12, PST13,
PST22, PST23, and PST24), those whose argument quality has
remained stable (PST9, PST14, PST19, and PST20). and those
showing changes in their argument quality in all three subjects
(PST2 and PST21). The data obtained from the focus group
interviews were analyzed independently by two researchers in
a similar way to the analysis of the pre-service science teacher’s
journals and subjected to content analysis technique by forming
category and code list.

Researcher field notes

In the study, the whole implementation process (physical
environment, study group, speech, etc.) was observed by
the lead researcher and a science education specialist. The
whole process was video recorded. In order not to affect the

implementation process adversely, the researcher sat at the
back of the classroom and noted the observations. In fact,
it was important for the researcher to take notes during the
observation and to record his observations in detail to interpret
the findings (Merriam, 2009).

FINDINGS

Findings Related to Qualities of Pre-service Science
Teachers’ Arguments

The general views of the pre-service science teachers about the
SSI gathered before the implementation and the argument quality
of each pre-service science teacher is presented in Figure 2.

InFigure 2, it was found that at the beginning of the implementation
process of pre-service teachers’ intended argument quality related
to the SSI on the subject of sugar intake during pregnancy, the
majority of candidates were at level 1, (n=20), i.e., they asserted
a simple claim or opposing claim. Some of them were at level
2 (n=06), i.e., they contained simple claim, data, justification or
supporting argument elements. However, it was determined that
they did not make any explanations for arguments other than
levels (3,4, and 5). It was determined that on raw/processed milk
consumption, while some of the pre-service teachers were at
Level 1 (n=6), most of them were at Level 2 (n = 12) and eight
pre-service teachers were at Level 3, i.e., they allowed for claim,
counter-claim, data, justification, supportive, and weak refutation
elements. As looking at the argument quality of pre-service
science teachers, it was seen that the 4" and 5% levels of raw/
processed milk consumption were not observed. In the case of
nuclear power plant, half of the teacher candidates were in Level
1 (n=13), then in order at Level 2 (n=7), at Level 3 (n=5), and
one person was at Level 4, i.e., they used claim, data, justification,
and supporter with a clear refutation. There was no pre-service
science teacher producing arguments at Level 5 on the subject
of nuclear power plants. At the end of the class discussion, the
quality of the pre-service science teachers’ arguments about the
SSIis presented in Figure 3.

In Figure 3, the pre-service teachers claimed on the first discussed
topic of sugar intake during pregnancy was determined two each
at Levels 1 and 5, most of them were at Level 2 (n = 14), with

Qualities of arguments
(Pre)

M Sugar intake during pregnancy B Raw/processed milk consumption

i Nuclear power plant

20

13 12
6 6 7 8
e wle e
Level 1 Level 2 Level 3 Level 4 Level 5

Figure 2: Frequencies of argument qualities for the socio-scientific issues
before the implementation
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seven at Level 3, and one participant at Level 4. On the topic of
processed milk pre-service science teachers were Level 1 (n=7),
most of them were at Level 2 (n = 8), and three of them were at
Level 4. Finally, on the topic of nuclear power plant it is seen
that four pre-service science teachers were at Level 1, six at
Level 2, the majority of them were at Level 3 (n = 10), three of
them were at Level 4, and two at Level 5.

When we look at the quality of the pre-service teachers’
argument after the classroom discussions, the majority of the
participants on the topic of sugar intake during pregnancy
were at Level 1 (n = 20). Before the implementation and after
classroom discussion, the number decreased to only two of
them at Level 1. Based on this finding, it was indicated that
there was a positive increase in the quality of arguments after
the YouTube-supported classroom discussion and that most of
the pre-service science teachers were at Level 2 (n = 14) as they
included argument elements. Whereas there was no pre-service
teacher at Level 3, 4 or 5 in their preliminary views, after the
discussion seven of the participants were at Level 3, one of
them was at Level 4, and two of them at Level 5.

Before the implementation, it was observed that the majority
of the pre-service science teachers were at Level 2 (n = 12)
on the subject of raw/processed/pasteurized milk, and none
of them were at Levels 4 and 5. After the discussion, it was
determined that most of the pre-service science teachers were
at Level 2 and Level 3 (n = 8). The arguments of three pre-
service teachers were at Level 4. Based on these findings, it can

Qualities of arguments
(Post)

® Sugar intake during pregnancy @ Raw/processed milk consumption

u Nuclear power plant

14
10
7 87 78
4
mEl HEE EEE CHN m W

Level 1 Level 2 Level 3 Level 4 Level 5

Figure 3: Frequencies of argument qualities for the socio-scientific issues
after implementation

be said that pre-service science teachers’ quality of argument
has positively increased after the implementation.

It was observed that half of the pre-service teachers were at Level
1 (n = 13) on the topic of the nuclear power plant and none at
Level 5 in the pre-implementation process. After the discussion,
asserted arguments of the participants were determined that only
four pre-service teachers were at Level 1, seven of them were
at Level 2, the majority were at Level 3 (n = 10), three of them
were at Level 4, and two of them were at Level 5. Based on these
findings, it can be seen that before the implementation and after
the class discussion, supported by YouTube, the quality of the
pre-service teachers’ argument increased positively.

Even though at the beginning of the implementation, no
arguments were observed at Level 5 in the arguments written
by pre-service teachers about the subjects, at the end of the
study, it was determined that two pre-service teachers on the
subjects of sugar intake during pregnancy and nuclear power
plant produced Level 5 threshold arguments.

Findings Related to the Student views about the
Implementation Process

To refer to the opinions of the pre-service science teachers
about the evaluation of the YouTube-based classroom
discussion process, pre-service science teachers’ journals were
used as the data source, and focus group interviews were made
at the end of the implementation. Table 1 presents the findings
of the pre-service teachers about the opinions that they wrote
in their journals during the implementation phase.

In Table 1, it was found out that the pre-service science
teachers, on the subject of sugar intake during pregnancy,
positively reported that it allows to exchange ideas (=7),
it is participation oriented (f=0), it provides argumentation
and class discussion (f=6), and the topic is up-to-date. It was
determined that in terms of the weaknesses of the process pre-
service science teachers had difficulties fo express themselves
(f=4) and to do research (f=2).

The sample expressions of the pre-service teachers regarding
the strengths and weaknesses of the implementation of sugar
intake during pregnancy are as follows:

Thanks to being an active student and doing research with
his/her own knowledge to have the right to speak help

Table 1: Journals of pre-service science teachers and their views about the implementation process

General Category Code Sugar intake during pregnancy  Raw/processed milk  Nuclear power plant
category f f f
Strengths The nature of the Exchange of ideas 7 6 6
socio-scientific issues Participation oriented 6 1 2
Up-to-date 5 - -
Class discussion 6 4 7
Weaknesses  Personal Development  Self-expression 4 1 2
Prospecting 2 2 -
Decision-making 4 6 3
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students remember the information provided during the
class and having the subjects which are closely related to
the daily life increases the attention to the lesson (PST1).
The subject is very contradictory, I'm a little confused, and
especially the experts in their field have different views
and opinions (PST17).

As the strengths of the process, the pre-service teachers stated on
the subject of raw/processed milk on the SSI that they exchanged
opinions (f=6) and thought that class discussion is effective
(f=4) and participation oriented (f=1). On the other hand, for
the weaknesses of the process, it was seen that the pre-service
science teachers had difficulty in decision-making process (f=6),
in doing research (f=2), and in self-expression (f=1).

An example of the strengths and weaknesses of pre-service
teachers about raw/processed milk is given as follows.

The whole class is included in the course and we learn about
the subject by researching itself. The information that we
learn becomes permanent by reaching out these interesting
subjects; thus, we can easily defend our ideas (PST10).
I've had trouble with writing the arguments after listening
to the examples that give a contrasting opinion about the
topic that I'm struggling with (PST17).

It has been observed that pre-service science teachers on
the subject of nuclear power plant have emphasized on
argumentation and class discussion (f=7), exchange of ideas
(f=6), and participation-oriented (f=2) about the strengths of
the process. For the weaknesses of the implementation process,
they stated that they have difficulty in the cases of decision-
making (f=3) and self-expression (=2).

Exemplary expressions of pre-service science teachers about
the strengths and weaknesses of the nuclear power plant
implementation process are as follows:

Implementation process was very fun and important
issues were mentioned. It was very useful to have
knowledge of the nuclear power plant and defend our
opinion (PST17).

Although I have scanned a lot of articles, videos, and so
on during the discussion, I have experienced difficulty in
expressing myself (PST8).

When the journals written throughout the implementation
process were examined, it was determined that the pre-service
science teachers generally received more detailed information
about the subject after the exchange of ideas with their friends
and the lead researcher. In the process, it was determined that
the pre-service science teachers for the use of YouTube social
media tools in the teaching process of the SSI expressed
their opinions. They found that the YouTube tool and the
argumentation method were effective in teaching of the SSI
and the process was useful. Furthermore, the observing
researcher noted that pre-service science teachers were
satisfied due to being active participants in the implementation
process. A statement by one of the participants (PST17) is a

representative statement; “... I think that I have more ideas
about sugar intake during pregnancy by attending class and
expressing my own opinions. It was important for me that the
implementation process allowed us to feel comfortable.”

It was found out in their journals that having difficulty in
making decisions on a contradictory subject and being able to
express their thoughts and ideas were among the difficulties
experienced by the pre-service science teachers. Once
again, a pre-service science teacher’s views (PST24) about
the difficulties during the process included in the notes of
participant observer were that “...1 had a hard time deciding
about the nuclear power plant, I did research but still had
difficulty.” As a result of this finding, it can be interpreted
that the SSI, which is defined as polemic and contradictive
subjects due to its form, leads students to challenges in
decision-making.

In the focus group interviews conducted with pre-service
teachers at the end of the implementation and in their journals
similar findings were indicated, such as half of the candidates
were (f=13) open to discussion, some proportion were (f=5)
scientific issues related to the society, and then, respectively,
(f=3) up-to-date, (f=2) directing to research, and (f=2)
including different dimensions. Based on this finding, it can
be said that pre-service science teachers described different
characteristics of the nature of the SSI and that they have
had knowledge about the SSI and have gained awareness
about these issues. Sample expressions from the focus group
interview are as follows:
PST12: SSI are open to discussion, having social
dimensions, religious, and psychological dimensions
that address the social issues that concern society,
for example; issues related to organ transplantation,
surrogacy, and blood donation.
Researcher: Why did you mention about different
dimensions?
PST12: While we were discussing, we looked at the issue
in many ways. For example, I looked at nuclear energy
from an environmental and financial point of view.
PSTI19: They are the subjects that are related to science
and society and that direct the individuals to do research
by leaving them in contradictions.
Researcher: So, were there any topics that you were in
between?
PST19: Yes, sir, for example, I found it difficult to decide
on the establishment of a nuclear plant.

It was also found out that pre-service teachers considered
the subjects (such as organ transplantation, and surrogacy)
as socio-scientific except for the subjects discussed in the
implementation process. This finding indicates that pre-
service teachers are able to make a sweeping statement and
give different examples based on the characteristics of the
SSI. The findings containing the pre-service science teachers’
views about the contribution of the implementation process
are presented in Table 2.
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In Table 2, pre-service science teachers who participated in
the implementation process expressed their skills developed
by the classroom discussion process as decision-making
(f=6), analytical thinking (f=3), creative thinking (f=1), and
communication (f=1) for life skills category; hypothesize (f=4),
make an observation (f=2), and problem-solving (f=1) for
science process skills category. Based on these findings, it can be
said that the implementation process has a positive effect on the
decision-making skills of pre-service science teachers. Sample
expressions from the focus group interview are as follows:
PST21: Discussion of SSI enabled us to develop our
ability to express ourselves by seeing different ideas
together.
Researcher: How do you think you’ve developed your
ability to express yourself?
PST21: You have constantly given us the opportunity to
talk and chance for all to talk to you about issues. Whether
it is wrong or right, we were able to express our thoughts,
we also listened to our friends.

It was determined that pre-service teachers focused on the
discussion in the process of implementation and that some of
the skills emerged as a result of these discussions.

Pre-service science teachers for the evaluation of the
argumentation method used in the classroom discussion
process in teaching the SSI stated their opinions that they
were provided with research and questioning (f=6) and
the decision-making process (f=5) and realizing different
opinions (f=2). This situation is similar to the attitude of the
participants in class discussions. The field notes included that
in the implementation process of the observer researcher, a
student wants to tell his ideas during the discussion, and once
again, a student states that “the argument is very challenging
as everyone questions each other s opinion.” It also overlaps
with students’ emphasis on the difficulties in decision-making
in their journals. Sample expressions from the focus group
interview are as follows:

PST24: It has enabled us to fill out the question by

investigating and questioning the accuracy or inaccuracy

of our thoughts on the issues that cannot be built a

consensus.

PST1: Our perspective on SSI has expanded.

PST23: We experienced the difficulty of making decisions

about SSI.

Table 2: Pre-service science teachers’ views about the
contribution of the implementation process

Researcher: What sort of difficulties, for example?
PST23: This time we have seen different views and I had
difficulties in decision-making, but I could finally make a
decision.

The findings obtained from the opinions of pre-service science
teachers on the methods and techniques that can be used in
class practices of the SSI are presented in Table 3.

Table 3 shows that pre-service science teachers who
emphasized the necessity of using the argumentation method
(f=5) in the classroom implementation of the SSI reported
that using the question-answer technique (f=6) and the debate
technique (f=5) were appropriate in teaching the SSI. Sample
expressions from the focus group interview are as follows:

PST2: Discussion is a very effective method in teaching

these subjects in the classroom.

PST14: I definitely prefer argumentation.

PST24: The most appropriate method for SSI is

discussion.

Researcher: Why?

PST14: Because I think that different views will be

revealed only by this method.

PST1: It can be the question-answer technique because

the time given is not enough.

It has been determined that pre-service teachers indicated that
argumentation/discussion method and debates and question-
answer techniques should be used in class implementations to
discuss due to the implementation process. The findings obtained
from the views of the pre-service science teachers about the general
evaluation of the implementation process are shown in Table 4.

In Table 4, it is seen that pre-service science teachers gave
positive remarks about the process related to the YouTube-
based classroom discussion process. In terms of seeing
different opinions (f=12), being able to express themselves
comfortably (f=10), having the opportunity to discuss, the
decision-making process (f=8), allowing them to practice, and
do research. It was determined that three pre-service teachers
had difficulty in writing arguments and journals, and two pre-
service teachers had difficulty in expressing themselves in the
process. Sample expressions from the focus group interview
are as follows:

Table 3: The views of pre-service science teachers about
the methods and techniques to be used in teaching the
socio-scientific issues

Category Code f
Category Code f Method Argumentation/discussion 5
Science process skills Hypothesize 4 Project-based 3
Problem-solving 2 Drama 2
Make an observation 2 Technic Question-answer 6
Life skills Decision-making 6 Debate 5
Analytical thinking 3 Station 2
Creative thinking 1 Brainstorming 2
Communication 1 Fishbone 1

-Science Education International | Volume 30 | Issue 4 325




Science Education International
30(4), 319-328
https://doi.org/10.33828/sei.v30.i4.9

Tiirk6z and Oztiirk: Argument quality of pre-service science teachers regarding SSI

Table 4: The views of the pre-service science teachers
on the general evaluation of the implementation process

Category Code f
Positive Different opinions 12
Self-expression 10
Providing with discussion opportunity 10
Decision-making process 8
Doing research 4
Negative Writing 3
Difficulty in expression 2

PST10: Thanks to the implementation of argumentation
as I learned how to do research.

PST20: I had the opportunity to listen to different
thoughts.

PST22: My ability to express myself has improved.
PSTO: Having the arguments in written form was tiring.
Researcher: Why?

PST9: Because I was a little bored of writing because I'm
not someone who likes writing. I love talking more, but 1
still wrote what I thought.

DISCUSSION, CONCLUSIONS, AND
RECOMMENDATIONS

The Quality of Pre-service Science Teachers’ Arguments
For the purpose of the study, the pre-service science teachers’
argument qualities related to the SSI on sugar intake during
pregnancy, raw/processed milk, and nuclear power plant
were determined based on the argument evaluation rubric
which was divided into levels ranging from 1 to 5. When the
findings of the research were investigating, the following has
been determined. Whereas the majority of pre-service science
teachers suggested a simple claim before the implementation of
the SSI of sugar intake during pregnancy, after the support of the
YouTube-supported classroom discussion and the arguments
with their reasons included the other argument elements (data,
justification, supportive, or refutation). The reason for this is
that some pre-service science teachers’ who participated in the
study gained sensitivity toward encountering similar situations
in their immediate surroundings/acquaintances. Zohar and
Nemet (2002) applied to field trips and found that students
could offer more than one defense for their claims by living
in daily life to determine how socio-scientific subject-based
unit teaching affects students’ arguments.

In the research, it was found that the pre-service science teachers
had 1, 2, and 3 levels argument elements in general views about
raw/processed milk before the implementation, but no argument
elements were found at Levels 4 and 5. In the written arguments
of pre-service science teachers, it was determined that three pre-
service teachers applied to a net refutation element in addition
to the claims, data, justification, and promoter elements which
means they reached Level 4. Regarding the nuclear power plant,
it was determined that before the implementation, pre-service
science teachers could produce arguments at Levels 1,2, 3, and

4. Even though most of them are at levels of 1 and 2, they did
not have argument at level 5. After the class discussion, it was
found that pre-service science teachers mostly wrote arguments
at Level 3, three pre-service science teachers wrote arguments
at Level 4 and two pre-service science teachers at Level 5. As
the findings were examined, it was concluded that there was
a decrease in the number of participants applying to the claim
element in the written arguments of the pre-service science
teachers and that the participants often used elements such
as claims, data, promoters, justifications, and a net refutation,
or even two pre-service science teachers presented more than
one net refutation. Based on this finding, it can be said that
after the implementation process, there was an increase in the
quality of arguments of pre-service science teachers and the
number of arguments they have used. In the present study;, it is
also noted that in the argumentation-assisted teaching process
where YouTube social media tool is used, pre-service science
teachers have used argument elements at different levels and
effectively. In Aldag’s (2005) study, it was determined that with
argumentation supported class implementation, pre-service
science teachers were enabled to increase the use of argument
elements. Reznitskaya et al. (2001) found similar findings as
the study was concluded that the class discussions conducted
in accordance with the argumentation process developed the
students’ argument levels and argumentation skills.

In looking at the results in general, pre-service science teachers
were informed about the SSI and gained awareness about the
issues at the end of the implementation process conducted
with YouTube-supported classroom discussion. This situation
also positively affected the change in pre-service science
teachers’ quality of argument during the implementation.
On the SSI of sugar intake in the first pregnancy, pre-service
science teachers who mostly wrote arguments at Level 1, after
at Level 4, and even on the last issue nuclear power plant
they could even write arguments at Level 5. In the literature,
there are similar results as in the present study results of the
class discussion process in which the SSI is discussed, in
other words, the argumentation process has a positive effect
on the quality of the pre-service science teachers’ argument
(Akbas & Cetin, 2018; Dolan et al., 2009; Erduran et al.,
2004; Isbilir et al., 2014; Karisan et al., 2018; Nussbaum &
Edwards, 2011; Topcu et al., 2010). For example, Erduran
et al. (2004) revealed that the argumentation method in the
lessons conducted by the students has created an increase in
the quality of the arguments. Nussbaum and Edwards (2011)
determined that the quality of the argument has been developed
as a result of an in-depth investigation of an argument formed
by a student. Isbilir et al. (2014) examined the pre-service
science teachers’ written arguments about SSI regarding the
tendencies to discuss in the online discussion environment
showed that pre-service science teachers produced a high
level of scientific discussion for each SSI. Karisan et al.
(2018) examined the reflective reasoning skills of pre-service
science teachers in science laboratory practice based on SSI
and showed that the reflective reasoning model scores of
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the applicants demonstrated a tendency to increase from the
beginning to the end. In the context of SSI, reflective reasoning
skills have been found to be effective in terms of active use of
information. The results of the study conducted by Dawson
and Venville (2009) to determine how SSI-based activities
affect the students’ argumentation and informal reasoning have
also shown that SSI-based activities improve the quality of
argumentation and students’ informal reasoning. As a result, it
has been determined that there is a gradual increase at the level
of arguments created by individuals in courses handled with
argumentation method. Furthermore, the behavior of producing
quality arguments can be gained to the individuals as a result
of long-term studies (Torun & Sahin, 2016).

Pre-service Science Teacher’s Views on the Implementation
Process

As the findings of the research were examined, the evaluations
about the implementation process of pre-service science teachers
were addressed with journals kept throughout the application,
field notes, and interview findings obtained post focus group
interviews. When the journals were viewed, it was established
that the process was found to be favorable by the majority as
the subject of sugar intake during pregnancy, raw/processed
milk, and nuclear power plant were contemporary subjects,
and they felt active with classroom discussions. They pointed
out that the implementation process allowed them to exchange
ideas about SSI. By doing so, they used various argumentation
elements. In addition, it has been concluded that the discussion
on the different SSI provided information about the subjects, and
the process has positive contributions to discussion and critical
thinking skills. In his research Kutluca (2016) obtained findings
on pre-service science teachers’ characteristics such as forming
an argumentation, producing an argument, and executing a
discussion were improved. Some of the applicants expressed
themselves as they experienced difficulties in obtaining written
argumentations and making decisions within the scope of the
SSI while doing research on the subject. It can be said that with
the support of field notes, the reason as to pre-service science
teachers remaining indecisive is because the SSI are inherently
open to discussion and are not conclusive.

At the end of the implementation, it was observed through the
focus group interviews that the pre-service science teachers
considered the SSI as the issues, which are open to discussion,
inconclusive, and interested by the society. It is also supported
by the notes taken during the process that they gained insight
and awareness on the features of the SSI. On the other hand, the
applicants emphasized that the classroom discussion process
contributed to the development of scientific process skills
(observation, hypothesis, and problem-solving) and life skills
(analytical thinking, decision-making, creative thinking, and
communication). In the teaching of the SSI, the pre-service
science teachers stated remarks suggesting that methods such
as argumentation and drama; techniques such as question-
answer and debates are the best suitable ones. Venville and
Dawson (2010), through their research on which methods
and techniques can be used to advance argumentation skills

related to SSI in high school genetics courses, reached the
conclusion that classroom discussion technique and drama
method were the most appropriate one among other techniques
and methods. In the study of Dori et al. (2003), the results
indicated similarities with the present study; showed that the
students have a positive development of critical thinking,
discussion, and thinking skills. It was observed and established
that when deciding for topics, pre-service science teachers were
mostly affected by their immediate surroundings and mostly
took on argument elements they felt close to. Torun and Sahin
(2016) pointed out that pre-service science teachers use more
justification, supportive, or reputational issues in the subjects
they feel close to while presenting arguments about a topic.

Based on the research findings, some suggestions are presented

below:

e Similar studies can be done with different SSI and
different class levels.

®  To determine the change in the quality of arguments about
the SSI, studies can be done in the mixed model design
where both quantitative and qualitative research methods
will be used.

®  The number of studies using the argumentation method
can be increased to improve students’ critical thinking,
questioning, and scientific discussions to the desired level.

®  Social media tools (such as Facebook, Instagram, Twitter,
and YouTube), which take an important part in most of the
individuals’ time, can be included in the teaching process
of the SSI by performing different implementations.

e SSIbased on argumentation can be applied to pre-service
science teachers with different methods and techniques.
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