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Abstract

The purpose of this study is to investigate the effects of teaching technologies and material development course taught
through Moodle based online argumentation implementation on critical thinking disposition of third year science
teacher candidates. The study was carried out with a total of 43 students consisting of an experimental group of 22 and a
control group of 21 students studying at the Department of Science Education at a State University Faculty of Education
in the fall term of 2014-15 academic years. Sequential explanatory design was used as a mixed method strategy in
this research. A quasi-experimental pre-test/post-test non-equivalent control group design was used in the quantitative
part of the study. A case study research design was used in the qualitative part of the study. California Critical Thinking
Disposition Inventory was used as data collection tool. In addition, an open-ended interview questions form was used to
define opinions of science teacher candidates about the method applied in the course. Independent samples t-test and
paired samples t-test were used in the analysis of quantitative data. Descriptive analysis was used to analyse qualitative
data. At the end of the research, while a statistically significant difference in critical thinking dispositions of teacher
candidates was observed in favour of post-test results of the experimental group, no statistically significant difference
was observed in the control group. When the opinions of teacher candidates on the subject were investigated, it was
found that the teacher candidates strongly supported the elimination of internet connection problems to improve the
course.
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1. Introduction

The changing and improving life conditions with the developments in the information age have brought forth the
demand in all fields of life and especially in the business world for people who constantly improve themselves and
solve the problems they encounter. However, exact solutions for problems are reached at in the light of accurate and
valid information. When this fact is considered it can be said that the embracement of relevant and irrelevant, accurate
and inaccurate information by the society without questioning obstructs the emergence of this demanded profile. The
ever increasing awareness about lack of thinking has also increased the interest in thinking skills. One of these thinking
skills is critical thinking. Critical thinking, which can be traced back to Socrates, can actually be expressed as the most
improved and advanced form of thinking. Critical thinking means thinking objectively, thoroughly and without any
obsessions. In this regard, qualified and accurate can be discerned from unqualified and inaccurate through critical
thinking (Ipsiroglu, 2002; Tiimkaya & Aybek, 2008). Paul (1992), well known for his work on critical thinking, defines
critical thinking as thinking on the process of thinking while doing it to improve one’s own thinking and indicates there
are two quite important things in his definition. He explains them as follows (FCT [Foundation for Critical Thinking],
1992)

e Critical thinking is not just thinking; it is also thinking about the things that are effective to improve oneself.
e Improving oneself is related to a person’s skills about the standards he would use while thinking.

Schafersman (1991) emphasizes that critical thinking is a more professional, improved, qualified and effective thinking
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skill and states that it cannot be taught by peers or families. Smith (2003) and Bailin (2002) also stress those critical
thinking needs to be in the curricula of all levels of education. So, according to Schafersman (1991) the acquisition of
critical thinking can be done through formal education. In this regard, the schools of our age project teaching of critical
thinking in lessons and critical thinking in administrative decision making for the problem of how students typically
think. Critical thinking skills were included in the curriculum of science courses with the modification in formal
education in 2013 and activities have been updated accordingly. However, it is not enough to improve critical thinking
skills by having critical thinking learning outcomes only in the curriculum. In addition to this teacher also need to have
these skills (Thomas, 2009). A curriculum can be renewed and new learning outcomes can be designated. However, the
implementation of the curriculum effectively by willing and qualified teachers is another aspect that needs to be
considered. In other words, curricula, method and techniques and, teaching materials and tools cannot have a desired
affect without the live figure of a teacher (Sozer, 1991). Students are affected by the teacher’s opinions, attitudes and
perspective on the course and these usually affect students’ success and attitudes towards the course accordingly (Bruner,
1966). Universities have a specific responsibility to provide alternative thinking and so it is important especially in
teacher training departments to create extracurricular learning environments in the education process where in class
teaching method and techniques that provide teacher candidates with opportunities to think differently and alternatively
are applied. With these opportunities there would be a democratic, liberal, innovative and equal understanding and as a
result the critical thinking of students would be actualized. In this regard the role of universities in training critical
thinking individuals is really great. Therefore, it is important to study the factors that affect teacher candidates’ critical
thinking skills, to work to improve these skills using the results obtained and to plan courses supporting the
development of these skills at the faculties of education.

When the relevant literature is examined it is observed that an argumentation implementation is one of the subjects
recently emphasized among the method and techniques supporting critical thinking development. Argumentation
implementations were integrated into education system with the Toulmin model of argument and later various argument
models have been developed (Kelly & Takao, 2002; Lawson, 2003; Sandoval, 2003; Toulmin, 1958; Zohar & Nemet,
2002). Because of the nature of argumentation implementations, no matter which scheme is applied, it is one of the
leading applications in the development of students’ higher order skills such as questioning, critical thinking, reasoning
and problem solving skills (Fettahlioglu, 2012, Jimenez-Alexandre, 2008). In argumentation implementations, at first,
students present their arguments on a problem and then start searching data to support their argument. The purpose in
this process is to show the opponents how strong their arguments are. They both find out new information about the
subject while discovering and interpreting various data to support their argument and have a chance to take a different
approach to the subject matter by listening to counter arguments. This process also involves students convincing their
peers to agree on their arguments with the supportive data they have. Thus, both group cooperation and research and
investigation skills are effectively employed in this process (Jimenez Alexandre & Puig, 2011).

On the other hand, one of the recently accentuated applications is Moodle based learning environments. The widespread
use of internet and personal computers has pawed the way for such technologies to be used in education as in many
other fields. Thus, learning management systems which have many components in education activities have become
widespread and now are a basic part of education. Learning Management Systems (LMS) is a general name for
educational categories including implementation such as virtual learning environments, course management systems,
and collaborative learning environments (Kaleci, 2013). One of the biggest advantages of learning management systems
is that they have a modular structure that can support both distance learning and traditional education. In addition,
LMSs offer various developable tools like video conference, exam, chat room, sharing and uploading course materials,
creating new courses, instructional task, instructor feedbacks, video player, discussion forum, assessment management,
virtual class, blog page, etc. (Kaleci & Kapidere, 2014; Schoonenboom, 2014). Moodle (Modular Object Oriented
Dynamic Learning Environment) is a learning platform designed to provide educators, administrators and learners with
a single robust, secure and integrated system to create personalized learning environments (Moodle, 2017b). Moodle is
a flexible, reliable, and the most preferred completely free learning management system that meets almost all the needs
of individuals or organizations providing distance learning. The teacher or the learner does not need to write even a
single line of codes to use it. Currently, Moodle is available in 130 languages with registered installations used by more
than 71.892 registered sites, 9.997.285 courses, and 88.090.368 users in 233 countries (Moodle, 2017a). Especially with
its open source software coding and modular structure it improves continuously and grows rapidly with new modules
and extensions. When compared to other learning management system, apart from being completely free of charge,
Moodle is observed to be more effective in use and in meeting students’ needs (Rafi, Samsudin, & Hanafi, 2015).
Moodle is the most preferred learning management system and so it has started to be preferred in argumentation
applications along with all other fields of education in the last few years. (Choi, Hand, & Norton-Meier, 2014; Piwek &
Keynes, 2013; Ryan-Atkin, 2015; Zengin, Kegeci, &Kirilmazkaya, 2012). However, when the relevant literature is
examined, no study has been found that applies Moodle based argumentation implementation to support critical
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thinking skills of science teacher candidates. Therefore, the purpose of this study is to investigate the effects of teaching
technologies and material development course taught with moodle based online argumentation implementation on the
critical thinking disposition of third year science teacher candidates. Within the context of this purpose the following
questions are addressed.

Within the context of the study following questions are addressed.
e Critical thinking disposition of experimental and control groups teacher candidates
0 Isthere a significant difference between pre-test averages?
0 Isthere a significant difference between post-test averages?

e Is there a statistically significant difference between pre-test and post-test averages of experimental group
teacher candidates’ critical thinking disposition?

e s there a statistically significant difference between pre-test and post-test averages of control group teacher
candidates’ critical thinking disposition? What are opinions of the experimental group teacher candidates about
the method applied?

2. Method

This study was conducted sequential explanatory design as a mixed method strategy in this research. In sequential
explanatory design, firstly, the quantitative data is collected. Then, qualitative data that would help descend to
particulars and explain quantitative data is collected. The main emphasis of the study is on quantitative results,
qualitative results are secondary (McMillan & Schumacher, 2006). A quasi-experimental pre-test/post-test
non-equivalent control group design was used in the quantitative part of the study. A case study research design was
used in the qualitative part of the study. Within this framework, primarily, the planned method was applied and
quantitative data about the application was collected and after that an open-ended interview questions form was used to
define teacher candidates’ opinions about the method applied in the course. Thus, mainly quantitative and secondarily
qualitative research methods were used in the study.

2.1 Research Group

The study was conducted with a total of 43 students consisting of an experimental group of 22 and a control group of 21
students studying at the Department of Science Education for Elementary Schools at a State University Faculty of
Education in the fall term of 2014-15 academic years. Profile information about the research group is given in Table 1.

Table 1. Profile information about the research groups

Experimental Control
% f % f
Gender Male 13.6 3 23.8 5
Female 86.4 19 76.2 16
Grade Point 0.00-0.99 0 0 0 0
Average 1.00-1.99 31.8 7 14.3 3
2.00-2.99 59.1 13 76.2 16
3.00-4.00 9.1 2 9.5 2
High School Regular High 90.9 20 66.7 14
Graduated School
Anatolian High 9.1 2 33.3 7
School

When the relevant literature is examined it is seen that there are many external factors affecting critical thinking
dispositions. Therefore, it is important to take these factors under control in studies conducted. In this study, gender,
grade point average and the high school students graduated from were taken into consideration and participant profiles
were explained in regard to these variables. Within this context, 86,4% of the participants were female, 14,6%were male,
and while 9,1%were Anatolian high school graduates, 90,9%were regular high school graduates. In addition, it is
observed that 9,1% of the participants’ grade point averages were between 3.00-4.00, 31.8% were between 1.00-1.99
and 59,1% were between 2.00-2.99. This data is only used to give information about the participants and is not used in
other parts of the study.
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2.2 Data Collection Tools
2.2.1 Quantitative Data Collection Tool

In this study, it was used California Critical Thinking Disposition Inventory (CCTDI) in order to collect quantitative data.
This inventory was developed in 1990 after the Delphi project organized by the American Philosophy Association. The
inventory is designed to measure the Disposition to think critically, not critically thinking. Facione, Facione, and Giancarlo
(1998) reported that the California Critical Thinking Disposition Inventory had a theoretical base, so that when different
cultures were concerned, both factor structure and individual items could differ. However, this does not cause any
problems in practice since the critical thinking disposition is calculated as total score. In this context, there are a total of 7
subscales of the original scale. The total scores of these 7 subscales are considered to determine the disposition to think
critically (Facione, Facione & Giancarlo, 1998). These sub-scales consist of; a 12-items Truth-Seeking subscale, a 12-items
Open Mindedness subscale, a 11-items Analyticity subscale, a 11-items Systematicity subscale, a 10-items
Self-Confidences subscale, a 10-items Inquisitiveness subscale and a 10-items Maturity subscale. California Critical
Thinking Disposition Inventory, which consisted of 7 dimensions and 75 items, has and internal consistency coefficients
(alpha) ranged from .60 to .78 for the subscales and for the whole scale internal consistency coefficient was .90 (Yim, Lee,
Chau, Wootton &Change, 2000). However, Kckdemir (2003) adopted only 6 factors and 51 items of the inventory to
Turkish. Adaptation study of the inventory was carried out on 913 students at Bagkent University Faculty of Economics
and Administrative Sciences who were between 17-28 years of age. When the CCTDI scale reduced to 51 items as a result
of the adaptation study of Kckdemir (2003) factors forming the scale and the items under these factors, the resulting factor
structure is not different from the original scale according to K&kdemir (2003). However, it has been observed that some
items have shifted among factors and that two factors (Open Mindedness and Maturity) have been combined. subscales are
" Truth-Seeking ", "Open-Mindedness", "Analyticity"”, "Systematicity", “self-confidence" and “inquisitiveness". The
analytical subscale, which indicates the tendency to use reasoning and objective evidence in the face of potentially
problematic situations and difficult problems, has a total of 10 items (02, 03, 12, 13, 16, 17, 26, 37, 40). The internal
consistency coefficient is .75. The basic logic in open-mindedness is that when an individual makes a decision, he not only
looks at his or her own thoughts, but also the views and thoughts of others. This subscale consists of 12 items (05, 07, 15,
18, 22, 33, 36, 41, 43, 45, 47, 50) and the internal consistency coefficient is .75. Inquisitiveness reflects the tendency of a
person to learn and learn new things without expecting any gain or interest. The Inquisitiveness subscale consists of nine
items (01, 08, 30, 31, 32, 34, 38, 42, 46) and the internal consistency coefficient is .78. The Self-Confidence subscale
reflects the confidence of the subject in his own reasoning process. The internal consistency of the self-confidence subscale,
consisting of a total of seven items (14, 29, 35, 39, 44, 48, 51) is .77. Truth-seeking measures the tendency to evaluate
alternatives or disparate thoughts. A total of seven items (06, 11, 20, 25, 27, 28, 49) measure the Truth-seeking
sub-dimension. The internal consistency of the scale is .61. The Systematicity subscale is an organized, planned, careful
research trend. The internal consistency coefficient of this subscale, consisting of a total of six items (04, 09, 10, 19, 21, 23)
is .63. The internal consistency coefficient (alpha) of whole scale is .88.

The CCTDI translated into Turkish is a six-item Likert type measure. In the evaluation of the items: 1 point given for
the phrase "I do not agree", 2 points given for the phrase "I do not agree"”, 3 points given for the phrase "Partially
disagree", 4 points given for the phrase "Partially agree", 5 points given for the phrase "I agree" and 6 points given for
the statement "1 agree completely”. The score range for scale is 51- 306. Low scores indicate a very low tendency to
think critically and high scores indicate a high tendency to think critically. The items 05, 06, 09, 11, 15, 18, 19, 20, 21,
22,23, 25, 27, 28, 33, 36, 41, 43, 45, 47, 49 are scored by reversely.

Subscales of the scale were not used for this study. However, in order to better understand the scale, both for the
original scale and the scale translated into Turkish, the newly formed factors and the internal consistency coefficients of
the subscales of the items under these factors are included.

A pilot study was conducted to test the reliability of the California Critical Thinking Disposition Inventory before it was
used in this study. For the reliability study, the survey was applied to a total of 152 students attending education
faculties in mathematics and science education at a state university in the fall semester of the academic year 2014-15.
The Cronbach Alpha coefficient was found to be .79 in order to check the internal consistency of the test.

Below is a sample of several items on the scale

1. Considering all the alternatives is a luxury | can't afford.

2. Studying new things all my life would be wonderful.

3. The best argument for an idea is how you feel about it at the moment.
4. My trouble is that I'm easily distracted.

5. It's never easy to decide between competing points of view
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2.2.2 Qualitative Data Collection Tool

An open-ended interview questions form was used to define science teacher candidates’ opinions about the method
applied in the course. There were three open-ended questions in the interview form. These questions are as follows: (1)
what are your opinions about the promotion of material development course with the Moodle application? (2) what are
your opinions about in-class application of material development course? (3) what are your suggestions for
improvement of material development course? Four experts in the field (two of the experts are in the field of
measurement and evaluation, and the other two are experts in the field of science education) were consulted about the
content validity of the interview form. They were asked to evaluate it as “appropriate”, “inappropriate” and “needs
improving”. Reliability of the assessment instrument was determined by evaluating responses from a total of three
experts and by providing consistency among them. One of the experts is science education expert; the other one is
educational sciences expert and the last one is the measurement and evaluation expert. Agreement coefficient between
the opinions of experts and the researcher defined by Miles and Huberman (1994) is found to be .80 according to the
formula [number of agreements /( number of agreements +Disgreements) x100].

2.3 Data Analysis

The independent samples t-test and paired samples t-test were used to analyse quantitative data. Open-ended questions
in the questionnaire used in the study were analysed with descriptive analysis technique (Bogdan & Biklen, 1998) and
the results were later presented quantitatively. “Sentences” and “words” were taken as evaluation units. Within this
context, primarily, sentences/words in questionnaire forms that have a judgement were coded. The steps followed in the
analyses of qualitative data are described in Table 2.

Table 2. Overall presentation of the analysis phase of qualitative data

The answers given by the pre service science teachers to the open-ended questions in the questionnaire were

analyzed separately by two researchers.

Analyzes of two researchers were compared to determine the reliability of analyzes. In this process,

"agreements” and "disagreements” were identified. The following formula was used by Miles and Huberman

(1994) for the reliability of the study. p = .92 was considered and the study was considered reliable.

Formula: p (reability) = [Na (number of agreements) / Na (number of agreements) + Nd (number of

disagreements)] X 100

The data were recorded in tabular form classification.

Findings related to the problem of researching were considered by reference to the answers of the participants
2.4 Implementation Phase

The implementation phase continued four hours a week for 12 weeks. Students were given general information about the
implementation and pre-tests were administered in the first week. Students’ Moodle program registrations were made and
information about how to use the Moodle program was given in the second week. The subjects started to be taught
theoretically for six weeks starting from the third week. In this part students discussed the next lesson’s topic before
coming to class on Moodle with online argumentation method in their free time for about a week. The lesson in question
was developed and taught according to the mistakes and missing information obtained after argumentation. The lesson was
finished when the question of the discussion was summarised by the whole class at the end of the lesson. After the
theoretical subjects were finished, students presented the materials they prepared on the learning outcome they had chosen
during the last three weeks in class. The same scales were applied again as post-test at the end of the 12" week.

3. Results

3.1 Is There a Statistically Significant Difference Between Pre-test and Post-Test Averages of Experimental and Control
Groups Teacher Candidates’ Critical Thinking Disposition?

Whether there is a statistically significant difference between pre-test and post-test averages of teacher candidates’
critical thinking disposition with regard to the groups is analysed with independent groups t-test and the data is
presented in Table 3.
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Table 3. Independent T-Test Results of Pre-Test and Post-Test Averages of Experimental and Control Groups Teacher
Candidates’ Critical Thinking Disposition

C_ritica.l .thinking Group N X S df T D

disposition scale

Pre-test Experimental 22 4.5 .29 41 42 675
Control 21 4.5 42

Post-test Experimental 22 4.6 .28 2.69 .010
Control 21 4.4 31 41

Independent groups t-test was applied to compare pre-test and post-test points of teacher candidates’ critical thinking
skills with regard to the experimental and control groups. When the pre-test points were analysed, while no statistically
significant difference was identified between the experimental and control groups teacher candidates’ points [ty1)= .42
p>.05], a statistically significant difference was identified between their post-test points[ta;= 2.69 p<.05] in favour of
the experimental group.

3.2 Is There a Statistically Significant Difference Between Pre-test Averages and Post-Test Averages of Experimental
Group Teacher Candidates’ Critical Thinking Disposition

Whether there is a statistically significant difference between pre-test and post-test averages of experimental group
teacher candidates’ critical thinking disposition is analysed with independent groups t-test and the data is presented in
Table 4.

Table 4. Independent t-Test Results of Pre-Test and Post-Test Points of Experimental Group Critical Thinking
Disposition

X N S df  t p
Pre-test  4.51 22 .29 21 2.38 .02
Post-test  4.67 22 .28

It is observed that teacher candidates’ point average in the pre-test is 4.51 and post-test point average is 4.67 in Table 4.
According to the paired samples t-test applied to understand if there is a statistically significant difference between
these points, a statistically significant difference has been found on behalf of post-test points between them [t (1)=2.38,
p< .05].

3.3 Is There a Statistically Significant Difference Between Pre-test Averages and Post-Test Averages of Control Group
Teacher Candidates’ Critical Thinking Disposition?

Whether there is a statistically significant difference between pre-test and post-test averages of control group teacher
candidates’ critical thinking skills is analysed with independent groups t-test and the data is presented in Table 5.

Table 5. Independent T-Test Results of Pre-Test and Post-Test Points of Control Group Critical Thinking disposition

X N S df t p
Pre-test 4,56 21 A2 20 1.02 .30
Post-test 4.42 21 31

It is observed in Table 4that teacher candidates’ point average in the pre-test is 4.56 and post-test point average is 4.42.
According to the paired samples t-test applied to understand if there is a statistically significant difference between
these points, no statistically significant difference has been found between them [ty =1.02, p> .05].
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3.4 Science Teacher Candidates’ Opinions About the Moodle Application Supported Online Argumentation
Implementation

Table 6. Science Teacher Candidates’ Opinions about the Moodle Application Supported Online Argumentation
Application

Themes Categories Frequency  Total Frequency Percentage
between
themes (%)

1.1. Perspective 3
= 1.2. Memorability of information 1
qg; 1.3. Utilization of preliminary information 1 26 50
§ 1.4.  Critical thinking 7
= 3 1.5. Questioning 2
Tg’ 1.6. Awareness 1
§ 1.7. Speculation 3
1.8. Expressing oneself well 2
1.9. Opinion exchange 5
1.10. Problem solving 1
2.1. Preparation 4
i ‘—%" g S 2.2. Active attendance at all times 2 10
N o g o
= - 2.3. Easy learning 4 19.23
o 3.1. Computer problems 5
o é @ 3.2. Internet problems 5 16 30.77
3 3.3. Time consuming 1
Total 52 100

When teacher candidates’ opinions about the Moodle application supported online argumentation implementation are
examined it is identified that the implementation supports the improvement of teacher candidates’ critical thinking skills
the most according to Table 5. Regarding the issue, S9 tells: "It is good that we have a discussion about the issue before
we come to the school. We offer different views. This allows us to look at our issues in a different way. Apart from this
factor it is observed that, teacher candidates express they exchange opinions more easily, can prepare for the lesson
more effectively and utilise their preliminary knowledge with the application. S18, also commented on the issue: "Our
pre-class debate provides both an opportunity to prepare for class and an environment to defend our ideas. We also read
from our friends' opinions, what in our views are different, what we cannot see, or what our friends are defending
differently from us. S11 says," During the discussions, | read how my other friends defend their ideas. The information
they use can be influential in changing my ideas. Sometimes my ideas are stronger because of the information I use. |
can also impress my friends. The debate we have made prior to class is useful for learning easily. In the limitations part
of the application, it is identified that teacher candidates have computer and Internet access problems especially out of
the university and therefore not all the teacher candidates can always follow the Moodle application, as they want.
Regarding the issue s4 said: "I want to participate in the discussion process. However, | do not have internet at home.
There is no environment in the school for internet access. | have to constantly go to internet cafes for this application.
This puts me in a very difficult situation. “Also S8 states; "I do not have computer and internet at home, so | cannot
participate in the discussion. Since | do not know what was discussed, | often do not understand what happens in
classroom."”

4. Discussion

Critical thinking is one of the over emphasized trends in today’s education system and it is an actively used skill in
investigating-questioning process. As the general purpose of science education is to try and understand the events in
nature, investigating-questioning process is also fundamental to science education. Students try to understand the
events and phenomena by applying experimental procedures and try to make sense of the information in their own
cognitive processes. Thus, dispositions used in this process do not effectively improve in the family and social
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environment (Schafersman, 1991). It is necessary that dispositions with complex structures like critical thinking are
addressed carefully in the formal education system. For this, however, primarily teachers should have these dispositions.
Therefore, improvement of critical thinking disposition should be specially given importance at faculties of education,
and it is important to create essential settings in these departments. The purpose of this study is to investigate the effects
of teaching technologies and material development course taught through Moodle based online argumentation
application on critical thinking abilities of third year (junior) science teacher candidates. At the end of the research,
while a statistically significant difference in critical thinking dispositions of teacher candidates is observed in favour of
post-test results of the experimental group, no statistically significant difference is observed in the control group. In
other words, according to the results of the research, Moodle-supported online argumentation has been a positive
influence on the disposition of critical thinking. It can be said that this situation arises from both the general structure of
argumentation practices and the support of Moodle application.

Argumentation implementation is a learning approach in which data obtained experimentally or from various sources
are reasoned, evaluated, and reasons opposing and supporting the data are argued generally in a social interaction
environment (Munekke, Amelsvoort & Andriessen, 2003). With this application, students ask questions, assert
arguments and by supporting these arguments structure the information in an investigating-questioning based learning
environment (Giinel, Kingir & Geban, 2012). This process supports the improvement of their critical thinking
disposition. When the relevant literature is examined it is observed that a large number of studies express argumentation
applications support development of critical thinking disposition (Lawson, 2003; Yesiloglu, 2007). In addition, the
argumentation practices were supported by the Moodle program. This program has provided an educational
environment to students in which they can behave freely, as well as they can share and comment on course materials.
This may have supported their development of critical thinking dispositions. When the opinions of the candidate
teachers regarding the applied method are examined, it is seen that the opinions are parallel to this interpretation.
Candidate teachers stated that they started to evaluate the preliminary information about the events with this application
and therefore their points of view changed. They also emphasized that their inquiry skills developed because they were
involved in exchanging ideas, which in turn supported their ability to express themselves. Moreover, when the teacher
candidates’ opinions about the subject were investigated it was found that the teacher candidates strongly supported the
elimination of internet connection problems to improve the course. With online argumentation implementation, students
discussed on a question about the subject for a week before coming to class and then came to class with questions that
arose in their minds during that discussion. These questions were tried to be answered in the lessons done in class.
However, students need internet connection to continuously follow the discussion. Students who do not have internet
access cannot get involved and are left out of this process. Therefore, in order to employ these applications, the school
setting must absolutely be supportive of the application and answer students’ needs.
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