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Abstract

This study was designed as a collaborative action research, aimed to develop secondary school 8th
graders' argumentation skills through socioscientific issues (SSI) in science course. The participants
of the research were comprised of 26 eight graders. In the study, an action plan which had lasted 27
weeks was implemented. The data was collected by means of written documents related to the
argumentation skills, unstructured observations, teacher and student diaries. The data was analyzed
using content analysis. The study results showed that at the end of the implementation, all students
were able to create arguments that were comprised of components of claim, warrant, evidence,
counter claim-warrantand rebuttal. Also, in the process of development of argumentation skills, some
problems both related to the components of argumentation skills and learning-teaching variables were
observed. Thisresearch is significant in terms of presenting information regarding regulations to be
made for the development of argumentation skills through SSI in science course and problems that
may be encountered in this process, forimplementation processof collaborative action research.
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Fen Bilimleri Dersinde Sosyobilimsel Konularla Argiimantasyon Becerisi Gelistirilmesi:

Bir Isbirlikci Eylem Arastirmasi

Oz

Sosyobilimsel konularla fen bilimleri derslerinde ortaokul sekizinci smif Ogrencilerinde
arglimantasyon becerisi gelistirilmesinin amacglandigi bu calisma isbirlik¢i eylem arastirmasi olarak
desenlenmistir. Arastirmanin ¢aligma grubunu, 26 sekizinci smf Ogrencisi olusturmustur.
Arastirmada, 27 hafta uygulama gerceklestirilmistir. Veriler argiimantasyon becerisine iliskin yazilt
dokiimanlar, yapilandirilmamis gézlem, 6gretmen ve 6grenci giinliikleri ile toplanmigstir. Arastirma
verileri icerik analizi yapilarak ¢oziimlenmistir. Arastirma sonuglari, uygulama sonunda 6grencilerin
tamaminin iddia, gerekge, kanit, kars1 iddia ve gerekge ile ¢iiriitiicii bilesenlerinden olusan argiimanlar
iiretebildiklerini gdstermistir. Ayrica, arglimantasyon becerisi gelisimi silirecinde arglimantasyon
becerisi bilesenleriyle ve Ogretme-6grenme siireci degiskenleriyle ilgili c¢esitli problemler
saptanmistir. Arastirma, sosyobilimsel konularla argiimantasyon becerisi gelisimi igin yapilacak
diizenlemeler ve siiregte karsilagilabilecek problemlerle ilgili bilgiler sunmasi, isbirlik¢i eylem
arastirmasinin uygulama siireci hakkinda bilgi vermesi agisindan 6nem tagimaktadir.

Anahtar Sozciikler: Nitel arastirma, Isbirlikci eylem arastirmasi, Fen egitimi, Sosyobilimsel konular,
Argiimantasyon becerisi
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Introduction

Science education studies have shown a significant interest in argumentation in the last
decade, and argumentation has become a common goal for science education curriculums in
many countries (Ozdem Yilmaz, Cakiroglu, Ertepinar, & Erduran, 2017). Argumentation has
been defined as a process of asserting, supporting, criticising and purifying an idea/a
perspective (Osborne, Collins, Ratcliffe, Miller, & Duschl, 2003). The main aim of
argumentation in science education is to develop students' skills to produce evidence to
support their perspectives (Sandoval & Millwood, 2008; Yore, Florence, Pearson, & Weaver,
2006). In addition to this, argumentation is identified as a central point for scientific
implementations in science classes (Newton, Driver, & Osborne, 1999). Developing students’
communication and critical thinking skills, supporting their science literacy development, and
cultivating skills of reasoning and the ability to select opinions and theories based on logical
criteria are considered among the contributions that argumentation can bring to science
classes (Jimenez-Aleixandre & Erduran, 2007). Furthermore, argumentation has numerous
functions in science classes, such as ensuring understanding of the epistemology of scientific
knowledge, identifying the effects of personal and social values on decision making, and
allowing the evaluation of evidence from multiple perspectives (Driver, Newton, & Osborne,
2000). The fact that argumentation has made significant contributions to the process of
science education makes studies on equipping pupils with this skill crucial. In that regard,
there seems to be a large number of studies on the development of argumentation skills
(Driver et.al, 2000; Erduran, Ardac, & Yakmaci-Giizel, 2006; Kuhn, 2010; Lazarou,
Sutherland, & Erduran, 2016; Osborne, Erduran, & Simon, 2004; Ozdem Yilmaz et al., 2017;
Sadler & Donnelly, 2006; Simon, Erduran, & Osborne, 2006; Yan & Erduran, 2008; Yerrick,
2000). It appears that the analysis of factors which are influential in the development of
argumentation skills, the assessment of levels of argumentation skills, and experimental
studies on developing argumentation skills have an important place among these studies. One
of the contexts in which argumentation skills can be cultivated during science education
appears to be the integration of SSI. SSI reflect social dilemmas and debates that emerge in
relation to scientific and technological products and processes, and harbor ethical and moral
meanings at their center (Sadler & Zeidler, 2005a). SSI, constituting an important part of
science literacy (AAAS, 1990; Fensham, 2002; Roberts, 2007; Sadler, 2004), spark debates
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that create an opportunity to generate different opinions and argumentation (Simonneaux,
2007).

Accordingly, it is observed that various studies (Akbas & Cetin, 2018; Atabey & Topgu,
2017; Dawson & Venville, 2010; Dawson & Carson, 2017; Evren-Yapicioglu & Kaptan,
2018; Lin & Mintzes, 2010; Martin-Gamez & Erduran, 2018; Molinatti, Girault, &
Hammond, 2010; Oztiirk, 2017; Ritchie, Tomas, & Tones, 2011; Romero, 2018; Sadler &
Donnelly, 2006; Zeidler & Nichols, 2009; Zohar & Nemet, 2002; Tsai, 2017) within the
related literature have been conducted on argumentation skills developed through SSI.
Among these studies, it can be seen that research related to socioscientific issues are also
plentiful. For example; Lin and Mintez (2010), in their study with sixth graders, aimed to
improve argumentation skills in socioscientific topics through individualized teaching
practices. Dawson and Venville (2010) worked on teaching strategies to develop
argumentation skills in socioscientific topics in high school genetics classes. The results of
these studies show that socioscientific subjects are one of the factors to develop
argumentation skills. In their experimental study, Molinatti et al. (2010) carried out a study to
investigate the effects of discussions related to stem cell uses on high school students'
argumentation and decision making skills. Ritchie et al. (2011) worked on the influences of
academic writing project about socioscientific topics on students' science literacy
development. The results showed that practice on argumentation writing on socioscientific
topics supported the development of students' biology related concepts and their positive
attitude towards science. Sadler et al. (2004) investigated how the students conceptualized
and interpretated the nature of the science and how they evaluated the evidences about
socioscientific situations. The findings indicated that interpreting the data on the nature of
science in terms of making comments and evaluating socioscientific situations was affected
by some factors such as scientific knowledge and personal beliefs. Zeidler and Nichols
(2009) analysed various studies in their work called "Socioscientific issues: theory and
practice” and explained socioscientific issues and its background. In line with this, they
analysed deeply socioscientific topics and especially from the discussion perspective,
sociomoral discussion, argumentation, critical thinking and discussion in detail. Osborne et
al., (2004) concentrated on teaching argumentation, designing and evaluating learning
environment reinforcing learning in their academic contexts. Oztiirk (2017) investigated the
effect of metacognition on socioscientific argumentation skills through causal-comparative
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research. Evren-Yapicioglu and Kaptan (2018) in their study, aimed to investigate the effect
of socioscientific issues based instruction approach on development of argumentation skills
of science teacher candidates. Topgu, Sadler, & Yilmaz-Tuzun (2010) were developed scale
to evaluate argumentation skills regarding socioscientific issues. Dawson and Carson (2017),
developed and tried scenarios regarding socioscientific issue of climate change to evaluate
students’ argumentation skills. In his research Romero (2018) aimed to determine the mental
models about a social-scientific problematic specific to high-school Colombian students and
to analysis the argumentative schemes regarding these mental models. Martin-Gamez and
Erduran (2018) indicated in their study, how pre-service teachers view quality of arguments
and teaching strategies regarding argumentation on energy which is a socio-scientific issue.
Tsai (2017) in his study suggested the SSlIs-Online-Argumentation Pattern (SOAP) to
improve a pedagogical strategy enabling students to participate in online argumentation of
SSls. Akbas and Cetin (2018) investigated the level of argumentation and informal reasoning
of gifted students by means of the scenarios regarding socioscientific issues with a case
study. Topeu & Atabey (2017) investigated the affect of socioscientific issues based
instruction on middle school students’ argumentation quality. It is seen that an important part
of these studies concentrated on developing argumentation skills by conducting activities
based on SSI. However, in some studies (Candan, 2006; Giiven, 2002; Kivang, 2003; Newton
et al., 1999; Sandoval & Millwood, 2005; Wu & Tsai, 2007; Yigittir, 2003) several problems
were experienced during the development process of argumentation skills, and this skill was
not sufficiently attained. For the effective development of argumentation skills, this situation
requires the problems encountered during the implementation process to be determined and

resolved. This calls for action research studies to be conducted.

By conducting a collaborative action research for the purpose of developing argumentation
skills insecondary school students, information will be provided regarding the regulations to
be established in order to cultivate these skills in science courses during secondary school
years, and problems that may be encountered in this process can be identified. Considering
the controversial nature of SSI, it can be said that it is an appropriate context for the
development of argumentation skills during science learning-teaching process. The results
from such a study will contribute to the literature working to develop argumentation skills
internationally in science education, as well as studies on SSI. In line with the stated reasons,
this study aimed to find the answers to the following research questions:
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How can argumentation skills be developed using SSI in science courses for 8th graders?
What can problems be encountered during the implementation process? How can these

problems be resolved?

Method
Research Model

This study, investigating how 8th graders’ argumentation skills can be developed in science
courses through SSI, is a collaborative action research. Action research is a process of inquiry
about problems and taking action to solve them (Pine, 2009, p.30). It refers to teacher-
conducted classroom research that aims to clarify and resolve practical teaching issues and
problems (Richards & Farrel, 2005, p.171).By looking at examples of the use of the method
in the research literature, we may identify features: action research is situational-it is
concerned with diagnosing a problem in a specific context and attempting to solve it in that
context; it is usually collaborative-teams of researchers and practitioners work together on a
project; it is participatory-team members themselves take part directly or indirectly in
implementing the research (Cohen & Manion, 1994, p.186). As a collaborative process,
action research begins when educational researchers, university faculty, and teachers assist
each other in developing the skills to identify and conceptualize problems (Pine, 1981). In
this type of research, there is collaboration between university professors who are considered
as helpers of the process and school teachers where the actual research takes place (Vula &
Saqipi, 2015). Most collaborative action research focuses on practical problems defined by
the participating practitioners (Elliott, 1977; Rapoport, 1970; Wallat, Green, Conlin, &
Haramis, 1981, cited by Smulyan, 1983). As Calhoun (1993) states, collaborative action
research can be applied to problems occurring in a single classroom or several classrooms. In
this process, teachers and researchers work together to solve problems. This research process
is based on a system of discussion, investigation, and analysis in which the researchers are a
part of the process (Pine, 1981). Accordingly, this study included a group of students who
had experienced a problem regarding argumentation skills. The teacher and the researchers
worked together in order to resolve this problem. Through this work, an action plan was
developed and implemented in order to develop argumentation skills.
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The Participants of the Research

The participants of the study comprised of a total of 26 8th graders, 14 girls and 12 boys, who
had experienced problems in argumentation skills. The students attended a secondary school
in the city center and their academic achievement scores for science course ranged from
39.90 to 99.50. The teacher, called as the practising teacher had seven years of teaching
experience, and had observed problems in students regarding argumentation skills. She joined

the study voluntarily. The school had a computer lab where students can carry out research.

Procedure Conducted During the Research

Assessment studies

The work on the identification of the situation was followed in two phases to obtain deep
information about the situation. In the first, the students’ argumentation skills were observed
and analyzed for approximately three months. As a result of this analysis, it was seen that the
students could not justify their answers through warrants and evidences. When they provided
warrants, they could not use high level argumentation skills such as producing counter claim-
counter warrant and rebuttal. In the second phase, the students' argumentation skills were
analysed in a written way in order to identify the situation better. Two of the students were at

the level of claim and warrant and the others were only at the level of claims proposing

Forming the group of experts

In accordance with the science education, argumentation skills, curriculum development,
qualitative research, SSI, and the content of the SSI, a team of 14 experts from various fields
was formed for the study to get their opinion on activity planning and validity studies as part

of the research.

Forming the validation committee

A validation committee was formed for the study in order to consult with the experts on data
analyses throughout the research practices. The validation committee included a science

teacher, an expert in argumentation skills, and a person from the expert group depending on
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the subject. In the process of forming the committee, the fundamental criteria taken was that
the science teacher and the argumentation skills expert should have knowledge in SSI and
qualitative research. The validation committee made sure that the researchers were given the
opportunity to constantly and critically question and monitor themselves, as well as the
process, and that their comments regarding the occurrences or facts they thought they had

observed reflected reality.

Preparation and implementation of the action plan

The action plan was prepared in consideration of the assessment study, findings from the
literature review, and opinions of the group of experts. Accordingly, Toulmin’s Argument
Pattern (TAP) was taken as basis for the argumentation skill as is the case in majority of
science education studies. TAP (1958) is being used as an important tool in studies carried
out for improving argumentation knowledge during studies on science education. Moreover,
it has been observed that the model has been used with various revisions due to problems
regarding the understanding of the components of the model during application. In this
regard, difficulties in distinguishing the components of “data and warrant” or “data and
backing” is among the most important problems in application (Johnson, 1996; Zohar &
Dori, 2003; Lin & Mintzes, 2010; Kelly, Druker, & Chen, 1998; Sadler & Donnelly, 2006).
This model has been used in the study also after certain revisions in accordance with the
related literature findings and the needs of the study. The focus during the study for
developing argumentation skill was on skills of developing claim, warrant, evidence, counter
claim-warrant, rebuttal. Of these; claim, warrant and rebuttal have been taken directly from
TAP. In addition, the evidence component which corresponds to data in traditional logic
(Aldag, 2006) was also included in the process as was the case in the studies of Kuhn (1991)
and Lin and Mintzes (2010) due to the aforementioned problems. Similar to the study by Lin
and Mintzes (2010), the counter-arguments component related with developing opposing
views during the argumentation period were also used after being detailed by warrants as
counter claims. In conclusion, three stages were determined in the study for developing
argumentation skill based on assessment findings, expert opinions and theoretical results
related with the literature (Figure 1). The researchers and application teacher worked together

during the study. Planning, action, observation, reflection studies (Kemmis & McTaggart,
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1988, cited by Burns, 2010) were carried out each week for this purpose and the results

acquired during this process were used for planning the upcoming week.

Stage 3
Target skill:
Stage 2 Being able to
Target skill: generate rebuttal
Being able to
Stage 1 generate counter
Target skill: claim+ counter
Assessment Being able to warrant
generate
StUdy claim+warrant
Two students are +evidence

able to generate
claim and warrant

24 students can only
generate claim

Figure 1.The research process stages of argumentation skills development

After learning outcomes were prepared for these three stages in the process of action plan
development, the eighth-grade science course curriculum was examined for these outcomes
with regards to SSI, and learning activities were planned. During the preparation of the
activities, three dilemma scenarios were taken from the available literature (Koker, 1996,
cited by Ratcliffe & Grace, 2003; Sadler & Zeidler, 2005a; Siirmeli, 2010). Other
contradiction scenarios, media report analysis studies, and activities where legal procedures
were recreated were developed by the researchers by consulting an expert opinion. The stages

and activities of action plan are shown in Table 1.
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Stages and Activities of Action Plan

AL: Introduction of the argumentation skill

Stage-1
Being Able to Generate
Claim-Warrant-Evidence

Stage-2
Being Able to Generate Counter
Claim-Counter Warrant

Stage-3
Being Able to Generate Rebulttal

A2: Ordering male child
(Preimplantation genetic testing,
PGT)

A3: Job application (use of
genetic tests during the process
of job application)

A4: A new step in the process of
acquiring health insurance (use
of genetic tests)

Ab: A genetic discovery

A9: Wind power plants-WPPs
(media report analysis)

AL0: Pesticides - use of methyl
bromide

Al1: Drinking water treatment
Al12: Water pollution: purifiers
in the water

Al13: Acid rain

Al4: Chernobyl nuclear energy
plant accident (research project)

A15: Nuclear energy plants

Al6: Base stations

AL7: Base stations: We are
claiming our rights * (jigsaw+role
play)

A18: Cell phones* (media report
analysis project)

A19: Thermal power plants *
A20: Global warming
A21:Climate refugees* (role play)

A22: What do we gain from
recycling?* (project study)

excellent humans

A6: Cloning a dead child

A7: GMO products

A8: Hydroelectric power plants
(HPPs)
*Activities running for two weeks

The practice period of the study, the first week as an introductory session, lasted for 27
weeks. Each week before the practice, the students were given information about which
socioscientific issue was on the agenda of the activity, so they were given a chance to collect
data about the issue of the activity. Additionally, supportive training was provided to pupils
in order to help them become skilled in conducting research. The researcher video-recorded
the process as an observer participant. During the activities, students were provided with first
written and then verbal argumentation skill practices. Preparation, evaluation and problem
solving-oriented practices were conducted with the teacher throughout the implementation
process. Weekly qualitative data was collected from the students, analyzed for monitoring
and evaluation practices and subjected to validity and credibility studies. These results
provided information as to whether the desired goals were achieved, and provided a basis for

the planning of the following activity to be conducted.

The procedure for a week can be summarized as follows:

In the first week, the activity entitled “ordering male child” was carried out. The aim of this

activity was to develop students' ability to produce claims-warrant-evidence. In the
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preparation stage teacher and researchers worked together on the activity. In this process, the
questions were answered: How will the activity be applied? What kind of questions should be
asked to the students? What kind of needs should be taken into consideration? In practice
process, the activity was applied by teacher and researher video recorded the process as an
observer participant. During the activities, students were provided with first written and then
verbal argumentation skill practices. In this process, the teacher asked the students questions
requiring them to use their argumentation skills (claim-warrant-evidence). At the end of the
activity, video-recordings and written documents (teacher and student diaries, activity papers)
were collected and transcribed in order to determine the development of argumentation skills
and to analyse the problems encountered. Also, discussions were made with the teacher about
whether the objectives are achieved, what kind problems were observed by her, what kind the
problems and difficulties she encountered in the application process. After collecting the data,
analyses were done for both the development of argumentation skills and the problems
encountered in the process. In this process, the opinion of the validity committee was also
consulted and the data set was analyzed for the realibity of coding by an expert. After this
process, argument structures (gaining claim-warrant-evidence generation skill, see Table 2,
results for A2) and problems occured in the application process (see, pages 13-14) were
determined. The teacher and researhers worked together on what to do at the next cycle and
how to solve problems. In this direction, the next activity was planned. Since the desired aim
was not reached in this activity, it was decided to make a new activity for the development of
this aim; claim-warrant-evidence generation skill and in order to resolve problems, a meeting

was planned for the students.

Data Collection Tools

Pre-Assessment of Written Argumentation Skills Form (PAWASF)

The PAWASF was used to determine the written argumentation skill levels of students in the
assessment studies. PAWASF included Gene Therapy for Intelligence (Sadler & Zeidler,
2005a), and Global Warming (Bell & Laderman, 2003) dilemmas. In order to determine
argumentation skill level, open-ended questions were prepared following the related literature
(Lin & Mintzes, 2010; Sadler & Zeidler, 2005a; Topcu et al., 2010). PAWASF was presented
to expert opinion, and it was finalized following a pilot application.
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Written documents on activities and projects

In the implementation process each week, the data regarding students’ development of
written argumentation skills was collected by using written documents on activity papers and

projects.

Unstructured observation (Video-recordings)

The video-recordings were used for collecting data related students’ verbal argumentation
skills development. Furthermore, these video-recordings were presented for the examination
of different researchers in order to prevent researcher bias, and they were used as data sources

for validation studies. Unstructured observation was followed during all activities.

Teacher and student diaries

These diaries were used in order to see the implementation process, problems encountered,
feelings and thoughts, and things that were learned from the point of view of teachers and
students. In this way, data triangulation and confirming information were gained.

Data Collection

PAWASF was applied for assessment study beforestarting the implementation process. The
activities were conducted for 27 weeks, and weekly video-recordings and written documents
were collected throughout the process.

Data Analysis

The analysis of argumentation skill development data

In order to determine the development of argumentation skills in the study, video recordings
and written document data were collected and transcribed weekly following the activities.

The transcriptions were analyzed using content analysis. In the course of the analysis, the
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transcripts were read line by line multiple times, in order to determine the components of
arguments generated by students. In doing so, it was aimed to see whether the students
developed the target skill or not till that phase of the study. Consequently, the data collection
and analysis were co-conducted at this stage, while new findings were compared with the
previous ones, as well as with findings from different data sources. In short, the comparison
process was consistently monitored (Glaser & Strauss, 1967 cited by Neuman, 1991). These
findings provided information on the students’ development of argumentation skills during
the implementation process, and were used for the planning of the following stage. Argument
structure codes were grouped under three categories taking into consideration the stages from
which they emerged: as argument structures regarding the claim-warrant-evidence
development process, argument structures regarding the counter claim-counter warrant

development process, and argument structures regarding the rebuttal development process.

The analysis of the problems experienced during the argumentation skill development

The basic principle of action researches is to detect and solve the problem encountered during
the implementation process at the exact time and place it occurs (Best & Kahn, 2006).
Accordingly, analyses were conducted for the problems encountered during and after the
activities. In the weekly analyses, the data collected after each activity was analyzed, and
problems regarding argumentation skills development were identified. In this process, the
teacher and student diaries, video-recordings, and activity papers were analyzed and
compared. This made it possible to see the problems from the teachers’ and students’
perspectives, and provided confirming information through data variety. These findings
became an important source for improving the effectiveness of the process, and for the

adjustments to be made in the following stage.

Problem codes regarding argumentation skills development were created during the analysis
process. Then, the codes were grouped based on similarities and differences and the problem
categories were established. The problem categories which were consistent with the related
literature were analysed in terms of meaning and relation. After that, the problems themes
were made up. These findings, based on the stages in which they occurred, were grouped

under problems encountered during the claim-warrant-evidence development process;
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problems encountered during the counter claim and counter warrant development process;

and problems encountered during the rebuttal development process.

Credibility and Validity Studies During Research

Actions taken in order to ensure the validity and credibility of the research results are as

follows:

Data was collected from different sources in the research study, and the process was recorded
in order to prevent data loss and long-term interaction ensured. The study group was
identified in detail in order to allow transferability. The ways in which research results were
achieved, as well as evidence regarding inferences were presented clearly and plainly. The
video-recordings, other records in relation to the process, data analyses and interpretations
were presented to the review of field experts at a validity meeting conducted after the
process. In this way, it was ensured that the researchers were given the opportunity to
constantly and critically question and monitor themselves, as well as the process, and that
their comments regarding the occurrences or facts they thought they had observed reflected
the reality. Throughout the activities the researchers consistently questioned their role in the
research process, and whether or not they were exhibiting any bias. The credibility of the
research results was ensured by submitting the data set throughout the process to the review
of an expert in argumentation skills and qualitative research knowledge. The coding of the
expert and that of the researchers were compared, and any codes that created difference of

opinion were resolved by discussing them with the expert.

Findings

The Findings of Stage 1 (Claim-warrant-evidence development)

The findings in this phase were given under two headings as the findings related to claim-

warrant-evidence generation skill development and the findings regarding problems

encountered in the claim-warrant-evidence development process.
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The findings related to claim-warrant-evidence generation skill development

Table 2 shows the argument structures in written documents and verbal argumentation
process in the process of the claim-warrant-evidence development and the frequency of
students in each classification.

Table 2
Argument Structures and Numerical Data Regarding Claim-Warrant-
Evidence Generation Skill Development

Argument structures and numerical data in written documents
Activity numbers

Argument Structures A2 A3 A4 A5 A6 A7 A8
f f f f f f f
Only claim 22 15 5 - - - -
Claim + One warrant 3 6 13 14 5 - -
Claim + More than one warrant 1 3 3 3 5 3 -
Claim + Warrant + Evidence - 2 5 9 16 19 19
More than one claim + Warrant + - - - - - 4 7
Evidence
Total 26 26 26 26 26 26 26

Argument structures and numerical data found in verbal argumentation process
Activity numbers

Argument Structures A2 A3 A4 A5 A6 A7 A8
f f f f f f f
Only claim 16 8 5 2 - - -
Claim+ One warrant 2 6 10 10 3 - -
Claim + More than one warrant 1 3 3 3 5 3 -
Claim + Warrant + Evidence - 1 2 3 11 19 17

More than one claim + Warrant + - - - - 4 7
Evidence
Total 19 18 20 18 19 26 24

f: frequency of students

When Table 2 was examined, five structures of argument were identified, which became
distinct in terms of the type and number of components in the written and verbal
argumentation process during the stage of gaining claim-warrant-evidence generation skills.
When findings regarding arguments that were comprised only of a claim were analyzed, it
was seen that arguments of this structure decreasingly continued throughout the first four
activities. It was observed that students who developed arguments of this structure merely
asserted a claim in their explanations, and did not include any statements relating to how this
opinion could be valid and correct. An argument that exemplifies this situation is as follows:
“I think this technology should be used on perfect humans. They should select one or two

people from each area of science and use it on them...” (S12)
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On the other hand, it was observed that argument structures that are comprised of claim and a
warrant were generated by three students during the written argumentation process in the
initial activity, and only by two during the verbal argumentation process. Additionally, an
increase was observed in the number of arguments until the fifth activity, and a reduction
after that point, coming to an end in the seventh activity. An excerpt from the process of
verbal argumentation with this argument structure is as follows: “People should not be given
a chance to choose their child's gender. If so, the number of boys will increase in our country

and the natural balance will be lost ...” (S11)

When this explanation is examined, we can say that a warrant which supports the claim was
presented, the information is structured in a more orderly fashion, and that awareness is

taking shape regarding the necessity of a supporting statement.

After that, it was followed that a significant number of students started to use the claim and
more than one warrant argument structures earlier than the claim-warrant-evidence argument
structures. In this phase, instead of supporting their claims through evidences, they tended to

use more than one warrant. This type of arguments structures can be exemplified as below:

“l would have allowed the use of GMO products. Because that would mean more
crops would be produced, and everyone would be able to get cheaper food, and
agricultural pesticide use would go down, making us less affected by chemicals
that are harmful to our health...” (S17)

The argument structure made up of claim-warrant-evidence was observed to have a slow
progress throughout the phase, and was generated by all students in the last two activities.
Seven of the students were seen to improve their argument structures in this phase,
combining claim-more than one warrants- more than one evidence. Examinations of the data
showed that these seven students with better academic achievement demonstrated faster
progress in terms of argumentation skills, and produced better quality arguments. At the same
time, these examinations revealed that the development process of this skill in the four pupils
with lower academic achievement progressed more slowly compared to others. An excerpt
from the verbal argumentation process serving as an example of the argumentat structure of

claim-multiple warrants-evidence is shown below:
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“Teacher, | think it is necessary for our country to construct HPPs, | mean they
must be built. Because there is an ever-growing need for energy, and if they build
HPPs, it could be a solution to the energy problem -How? How can you prove
what you just said? - | can talk about my research results. As HPPs are renewable
energy sources, they work with over 90% efficiency without fuel expense, and our
country has a huge potential for using them. If we take advantage of this potential,
it will resolve our energy problem, and minimize our foreign dependency -So what
else can you tell us in favor of building HPPs? -They must be built for the purpose
of protecting the environment. Because, they are environmentally-friendly; they
can be renewed; and they are clean energy sources. Because they do not produce
environmentally hazardous waste or greenhouse gas that lead to global warming.
The most important evidence is the fact that it has been supported by UNESCO as
environmentally friendly...” (S17)

Regarding the findings of the claim-warrant-evidence development, the participants can be
said to develop their claim-warrant and evidence generation skills in the implementation

phase with socioscientific issues.

The findings regarding problems encountered in the claim-warrant-evidence

development process

Studies were conducted in order to identify and resolve the problems that were experienced
during the claim-warrant-evidence development process in the research. Findings concerning

the problems identified at this stage were presented in Table 3.

Table 3
The Findings About Problems Related to the Claim-Warrant-Evidence Development Process

Problems understanding components of argument-warrant-evidence
e Inability to understand the necessity to present supportive information
¢ Inability to differentiate warrant and evidence

¢ Inability to decide what information counts as evidence
Problems Related to

Connection problems in generating claim-warrant-evidence
e  Presenting warrant that does not support claim
e Presenting evidence that does not support claim and warrant
e  Presenting claim and warrant for two opinions
e Presenting religious warrants and being unable to support them with
evidence

Claim-Warrant-Evidence
Development
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Problems with the teacher
e  Problems in asking questions

e  Problem regarding confidence and anxiety
Problems about the

teaching-learning process

Problems with the students
e Lack of research skill
e Lack of verbal language skills
e  Lack of supportive information

variables

When Table 3 was examined, the problems experienced in the process of gaining claim-

warrant-evidence generation skills were concentrated under two themes.

The problems in claim-warrant-evidence skills development were divided into two
categories. Among these, problems in understanding the components of claim-warrant-
evidence were identified as; inability to understand the necessity to present supportive
information, inability to differentiate warrant and evidence, and inability to decide what
information can be evidence. The problem of being unable to understand the necessity to
present supportive information continued to decrease throughout the first three activities.
Students who experienced this problem were observed to have only expressed their claims
during the argumentation phase, and not generated supportive warrant and evidence as to why
this opinion might be correct. It was established that students present the warrant as evidence,
as part of the problem of being unable to differentiate between warrant and evidence. When
failing to decide what information could be used as evidence, students were observed to have
used statements such as “I carry out experiments as evidence” rather than using scientific data
or epitomic information. Under the category of connection problems in argument-warrant-
evidence generation, the problems of presenting warrants that did not support the claim,
presenting evidence that did not support the warrant, presenting claim and warrant for both
opinions, presenting religious warrants, and an inability to support statements with evidence
were identified. These problems demonstrated that while awareness was formed regarding
components of argumentation, there was a failure in establishing the correct connections.
Furthermore, it revealed the fact that students were not making statements focused on a
particular opinion, and that they presented religious warrants, unable to establish an evidence-
based connection. An exemplifying excerpt demonstrating the problem of presenting
religious warrants and being unable to support them with evidence is as follows: “I do not
want there to be a way to create perfect human beings. Because God creates everyone as He
sees fit, and it is a sin anyway. So I don’t agree with this opinion...” (S15)
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In order to resolve such problems detected during the process, meetings were conducted with
the students along with the teacher. In these meetings, the students were given extra
explanations and feedback. New activities were organized to give the students to acquire new
experiences. The second theme, problems concerning variables in the education process, can
be grouped under two categories. One of these are problems identified in the teacher, and
they were established as problems in asking questions, and with confidence andanxiety. As
for the problems about questioning, it was observed that especially in the first sessions of the
implementation, the teacher forgot asking questions which guided the students to produce the
warrant and the evidence such as ~Why do you think so? —~What is your warrant? —Do you
have any evidences? - What are they? In these situations, it was seen that the student gave an
explanation. The teacher listened to him/her but did not ask any further questions. Instead, the

teacher allowed another student to talk.

Again, in this phase, the teacher was seen to have experienced a lack of confidence and
anxiety. Both problems were solved in time as the teacher gained experience. On the other
hand, problems detected in the students were identified as lack of research skill, lack of

verbal language skills and lack of supportive information.

In cases where the problem in verbal argumentation skills development was experienced,
students were observed to have failed to fully express their thoughts, or to have put forth
disorganized explanations. When the causes of this problem, which were more often observed
in students with lower levels of academic achievement, were examined, insufficient verbal
linguistic skills development, nervousness and lack of experience were identified among
these causes. Additionally, it was observed that several students were able to generate better
arguments in writing, even though they could not do that verbally, which meant that their
verbal argumentation skills developed more slowly. The research study also showed that
students experienced problems related to insufficient supportive information at the time of
argument generation phase. In order to resolve this problem, students were provided with
information early on regarding the activity’s topic. In this way, students were given the

opportunity to acquire knowledge on the topic, and encouraged to do research.
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Consequently, it can be said that various problems were experienced in relation to the
education process during the argument-warrant-evidence development phase, and that they

were resolved.

The Findings of Stage 2 (Counter Claim-Counter Warrant Development)

The findings in this phase were given under two headings as “the findings related to counter
claim and counter warrant generation skill development” and “the findings regarding

problems encountered in the counter claim —counter warrant development process”.

The findings related to counter claim and counter warrant generation skill development

Table 4 shows the argument structures related counter claim and counter warrantin the

written documents and verbal argumentation process and the frequency of the students.

Table 4
Argument Structures and Numerical Data Regarding Counter Claim-Counter Warrant
Generation Skill Development

Argument structures found in written documents and the numerical data

Argument Structures Activity numbers
Al10 All Al2 Al3 Al4 Al5
f f f f f f
Claim-Warrant-Evidence 21 16 5 - - -
Claim-Warrant-Evidence-Counter Claim 4 6 8 7 4 -
Claim-Warrant-Evidence-Counter Claim- 1 3 10 15 16 18
Counter Warrant
More than one claim-Warrant-Evidence- - 1 3 4 6 8
Counter Claim- Counter Warrant
Total 26 26 26 26 26 26

Argument structures found in the process of verbal argumentation and the numerical data

Argument Structures Activity numbers
Al10 All Al2 Al3 Al4 Al5
f f f f f f
Claim-Warrant-Evidence 19 16 5 - - -
Claim-Warrant-Evidence-Counter Claim 4 6 8 5 4 -
Claim-Warrant-Evidence-Counter Claim- 1 3 8 10 12 16
Counter Warrant
More than one claim-Warrant-Evidence- - 1 3 4 6 8
Counter Claim- Counter Warrant
Total 24 26 24 19 22 24

f: frequency of students
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When Table 4 was analyzed, four different argument structures were exhibited in the counter
claim and counter warrant development phase. Regarding argument structures with the
components of claim-warrant-evidence-counter claim, it was revealed that they were often
produced in the first activities and different from the arguments in the first phase, only
counter claim component was added into argument structures. An example of a written

argument that matches this structure is as follows:

“I think that the use of methyl bromide should be banned. Because methyl
bromide is not only risky for the environment, but it also has adverse effects on
humans. For example, when it is inhaled in large amounts, it leads to lung and
central nervous system diseases... When it comes to its adverse effects on the
environment, for example, it thins out the ozone layer, and this has effects on
human health, as well as all living species and agriculture... Therefore, | think it
should be banned. Those who do not agree with this opinion will think the
opposite and say that the use of methyl bromide should not be banned” (S6)

The argument structure comprised of claim-warrant-evidence-counter claim-counter warrant
identified at this stage included information regarding the fact that the arguments suggested
with the problem were supported with warrants and evidence, and what the counter claim and
counter warrant could be in case of a disagreement. A dialog that exemplifies such argument

structure is as follows:

“-Teacher, | think WPPs should be built -Why? -Because, they are a constant
source of energy. They do not need raw materials, they are a domestic energy
source, and would meet our energy need to a great extent. Because, WPPs are
supposed to have a high potential of 48MW in our country. This shows their
importance. -So, what could people who disagree with you argue and what
warrants would they give? -They would claim that WPPs should not be built. And
their warrant could be that agricultural lands might be harmed” (S11).

When these explanations are examined, it is seen that skills to evaluate different points of

view other than the one that was argued for were more effectively used.

Another argument structure which was found in this process consisted of more than one
claim-warrant-evidence-counter claim- counter warrant. This argument structure was more
developed in terms of counter claim and counter warrant components and it was mostly seen
in the last activities and showed a faster development with academically high achievers. An
example of such arguments is as follows:
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“-1 believe it is more important to prevent the spread of microbes in drinking
water. Because if not, many people will get sick. Their lives will be in danger. It
will also negatively affect the economy. Research studies I found support this. It
was determined that around 1 million people around the world died this year due
to diseases related to water, and this demonstrates that it is an important
problem. Then there are also treatment expenses. Even if these people do not die,
lots of money will be spent on treatment expenses as these diseases are rapidly
transmitted to others, and this shows that it will greatly damage the economy -
What could be a counter argument? -People who do not share the same opinion
would say that it is more important to minimize the risk of getting cancer from
drinking water. As a warrant, they would say that their lives will be in danger,
and treatment will be harder and more expensive” (S1).

When findings regarding the development of counter claim and counter warrant were
generally assessed, it can be said that as a result of the applications there was a transition
from using only the argument structure of claim-warrant-evidence components, to generating
arguments ofmore than one claim-warrant-evidence-counter claim- counter warrant, and that

the students exhibited different development profiles in this phase.

The findings regarding problems encountered in the counter claim-counter warrant

development process

In comparison to other phases, less problems were encountered in the development of counter
claim and counter warrant. The most important problems experienced in this phase were
identified as lack of versatile thinking process, lack of effort, andlack of enough knowledge.
Among these, the problem of lacking a versatile thinking process was mostly observed in
pupils with low academic achievement, and they demonstrated a slower development in
counter claim and counter warrant generation skills. As a result of lack of enough knowledge,
they produced insufficient warrants. It was observed that they presented comprehensive
information supporting claim and warrant but weak information in counter claim and counter
warrant. Furthermore; at the beginning of the development process of counter claim and
counter warrant, some of the students did not seem to show any efforts to produce counter
claims and counter warrants. Instead; they continued to come up with warrant and evidence.

This problem was solved in the first two weeks.
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As a solution these problems, the students were re-informed about why important and how to
produce counter claim and counter warrant and activities were re-organized to provide more

experiences for the students.

The Findings of Stage 3 (Rebuttal development)

The findings in this phase were given under two headings as “the findings related to rebuttal
generation skill development” and “the findings regarding problems encountered in the

rebuttal development process”.

The findings related to rebuttal generation skill development

Table 5 presents the argument structures found in the written documents and verbal
argumentation process in the phase of rebuttal generation skill development and the

frequency of them.

Table 5
Argument Structures and Numerical Data Regarding Rebuttal Generation Skill Development

Argument structures found in the written documents and the numerical data

Argument Structures Activity numbers
Al6 Al7 A18 A19 A20 A2l A22  AZ3
f f f f f f f F

Claim-Warrant-

Evidence-Counter 24 21 18 10 4 4 1 -
Claim-Counter Warrant

Claim-Warrant-

Evidence-Counter 2 5 8 16 22 22 25 26
Claim-Counter

Warrant-Rebuttal

Total 26 26 26 26 26 26 26 26
Argument structures found in the verbal argumentation process and the numerical data
Argument Structures Activity numbers
Al6 Al7 Al8 Al9 A20 A2l A22 A23
f f f f f f f f
Claim-Warrant-
Evidence-Counter 20 15 14 10 4 4 - -
Claim- Counter
Warrant
Claim-Warrant-
Evidence-Counter 2 5 8 9 12 15 15 18

Caim- Counter

Warrant-Rebuttal

Total 22 20 22 19 16 19 15 18
f: frequency of students
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According to Table 5, two argument structures which differed in terms of component types
and the number were observed in the process of rebuttal generation skill. Of these, the first
argument made up of claim-warrant-evidence-counter claim-counter warrant components was
mostly produced during the first activities and in the implementation phase, it continued to
decrease. The second argument structure with claim-warrant-evidence-counter claim —
counter warrant-rebuttal components was not frequent in the first activities but continued to
increase in the process. Also, this structure developed slower in the verbal argumentation
process than the written argumentation process. In the findings related to the argument
structure with claim-warrant-evidence-counter claim-counter warrant -rebuttal components
were learned by only two students in the first activity and were developed so slowly.
Furthermore, it was seen that the rate of generation rebuttal skill differed among the students.
It developed faster with high academic achievers. This skill could not be developed with four
lowest academic achievers till the last two activities. An example dialogue related to the use
of rebuttal generation skill is as in the following:

“Thermal power plants must be built. Because these plants are imperative for
meeting our country’s energy need, and in keeping our national income inside the
country...”(89)

“-Teacher, I don’t agree with S9. OK, they may make important contributions to
meeting energy needs, but they harm the environment. They adversely affect
people’s right to have a healthy life, and their right to environmental
protection...our country has a great potential for clean energy sources, like HPPs
and WPPs. Why are they imperative? They could be, if we didn’t have other
sources of energy, but while we have such opportunities, they are not
imperative...” (S11)

These quotations from the verbal argumentation process indicated that the students could
develop rebuttals to invalidate each other’s perspectives. In this context, it is possible to say
that the activities served the purpose of developing rebuttal generation skill.

The findings regarding problems encountered in the rebuttal development process

Table 6 points out the problems faced in the process of rebuttal generation skill development

in the study.
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Table 6.
Findings Related to Problems in the Process of Rebuttal Generation Development

Problems about e The problem of not being able to understand the rebuttal component

rebuttal component e The problem of not being able to conduct a thought process in order
to develop a rebuttal

Problems related to e Biases and anxiety

the teacher e Inability to create the appropriate environment for rebuttal

development
e The problem of giving feedback in the process of rebuttal producing

Problems related to e Biases and anxiety
the students e The problem of not realizing the importance of rebuttal in the
argumentation process

As seen in Table 6, the problems experienced during the process of the development of
rebuttal were categorized under three headings as the ones related to the rebuttal component,
related to the teacher and related to the students. Two different problems were identified
about the rebuttal component. One of these was the problem of not being able to understand
the rebuttalcomponent, which reflected the difficulties students run into in making sense of
the concept of rebuttal. Especially in the initial stages of the process, the majority of students
experienced difficulties in making sense of the rebuttal component. While the problem of not
being able to conduct a thought process in order to develop a rebuttal represented the inability
to establish the required context of contemplation in order to generate rebuttal during the
argumentation process, that is, the inability to exercise the process of deliberating a counter
claim against one’s own claim to prove under what conditions such a counter claim would be
invalidated. Resolving these problems included conducting interviews with students, and
repeatedly providing them with the information on what a rebuttal was, and how they could

make use of it. New activities were organized.

Problems related to the teacher were identified as, biases and anxiety, inability to create the
appropriate environment for rebuttal development, the problem of giving feedback in the
process of rebuttal producing. Such problems were observed in the initial activities. In this
sense, the teacher seemed to have biases and anxiety with regards to her competence in the
process of rebuttal generation, and failed to offer detailed feedback related to the quality or
validity of the rebuttal generated. She also struggled with difficulties about giving answers
and explanations to the questions that the students asked about the rebuttal. At the same time,

the teacher seems to have preferred to allow studentsto speak at random, rather than making
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encouraging arrangements for students to generate rebuttalby juxtaposing opposing views. In
addition to this, the teacher fell short of posing questions to students who disagreed with the
generated argument, with regards to why that argument could be invalid. Solution-oriented
works were conducted with the teacher before and after the activity in order to be able to

address these problems.

Problems regarding biases and anxiety, and the problem of not realizing the importance of
rebuttal in the argumentation process as problems related to the students. In terms of bias and
anxiety, it was seen that the students had the difficulty of differentiating rebuttal when they
first encountered it in comparison to other components.During the implementation process,
although some students spent effort to produce other components, they did not show any
attempts to produce rebuttal. When they were asked about this, they said that they could not
do it even if they worked for it. To resolve these problems, meetings were conducted with the
students who experienced this problem, they were encouraged throughout the process, and
assistance was provided throughout the process whenever they needed it. Additionally, in this
process, some of the students were determined to have difficulties in recognizing the
importance of this component, and made statements regarding its redundancy. In this regard,
one of the students said the following: “...I'm already presenting a warrant and evidence to
support my opinion, don’t they prove its accuracy? Why are we doing this, is it really

necessary?...”(S13).

As a matter of fact, throughout the process it was observed that students tended to present
more warrants and evidences rather than generating rebuttal. To overcome this problem, the
students were given extra information and explanation about the importance of the rebuttal.
Furthermore, these students were put together with the students who were good at producing
rebuttals. In doing so, they were guided to realise that only supporters were not enough in this

process.

Discussion, Conclusion and Implications

The results of the study highlighted that SSI-based implementations developed 8th graders'

argumentation skills and the quality of arguments produced in this process changed in a
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positive way. Similar results regarding the success of SSl-based activities in developing
argumentation skills were identified in different studies. Lin and Mintezs (2010) carried out a
study with 6th graders and investigated the development of argumentation skills in
socioscientific issues. The results of their study showed that the students improved their
argumentation skills such as their claim, rationale, evidence and counter argument. Maloney
and Simon (2006), in their study with children aged 10 and 11, aimed to develop
argumentation and decision making skills in the context of socioscientific issues. Four
activities were practised in three different schools. At the end of the study, a development
was observed in the students' argumentation skills. In another study Atabey and Topgu (2017)
in their study, demonstrated that SSI based instruction is an effective approach to improve the
middle school students’ argumentation quality. In their high school genetics classes, Dawson
and Venville (2010) implemented class discussions and writing activities related to
socioscientific topics to develop the students' argumentation skills. They observed a
development in the students' argumentation skills and they highlighted four important factors
in developing argumentation skills: class discussions, the implementation of writing
activities, socioscientific issues and student roles. Evren Yapicioglu and Kaptan (2018)
studied with science teacher candidates using mixed research method, showed that socio-
scientific situation-based teaching approach affected positively the development of
argumentation skills. Topcu & Atabey (2017) investigated socioscientific issues based field
trips affects on argumentation quality. The results showed that socioscientific issues based
field trips developed students’ argumentation quality. Zohar and Nemet (2002) investigated
dilemmas in human genetics and teaching argumentation skills. They found out that nearly 90
% of the students were successful in developing arguments and there was an increase with the
quality of arguments.When these findings in the related literaure have in general been

considered, it can be said that socioscientific issues develop argumentation skills.

On the other hand, the argumentation skill development was also investigated in the related
literature in terms of academic achievement. Of these, Zohar and Dori (2003) carried out a
study with secondary school students and found out that students at all grades could develop
their argumentation skills after they were given training but high achievers exhibited more
advanced argumentation skills. While in their studies Lin and Mintzes (2010) showed that
there is a close relationship between argumentation skills and academic achievement, and that
students with high academic achievement developed a much more advanced argumentation
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skills compared to those with lower levels of academic achievement. Hakyolu (2010) also
supported these findings with his research. In his study with students from different levels of
academic achievements, Hakyolu revealed that the students with high achievement level were
better at both participating in argument situations and producing quality arguments. It can be
said that such findings support the conclusion of this study that more successful students

show faster development pattern and produce richer argument structures.

More comparisons were found in the relevant literature, such as Puvirajah (2007) who
analyzed the validity and quality of arguments and revealed the necessity of having evidence
to support claims and establish quality arguments, as well as the importance of acquiring the
habit of conducting scientific research in order to do that. According to Levinson (2006),
research should be done in order to provide evidence for SSI except science classes.
Similarly, Kariper, Akarsu, Slisko, Corona and Radovanovic (2014) draw attention to the
importance of scientific research for the development of argumentation. Demircioglu and
Ugar (2014) stated that students develop and defend claims with more scientific explanations
after reading scientific articles.In that regard, it is possible to say that this study accurately
identified the lack of research skills as a problem within the process, and established the

necessity of conducting studies for resolving this problem.

When problems identified in the development of argumentation skills were further assessed
within the context of findings in the related literature, Zeidler’s (1997) carried out a study
about the influential factors on the argumentation process and the reasons of the students'
mistakes. Zeidler identified lack of previous experience in producing arguments, the
presentation of insufficient evidence, and the effects of fundamental beliefs on arguments as
causes of these mistakes. In relation to that, he said that inexperienced students’ prejudice,
their inability of producing evidence, the effect of beliefs on argumentation process and
uncertainty over what constitutes accurate evidence were the leading sources of the mistakes.
Johnson (1996) considered the inability to differentiate evidence and warrant to be one of the
problems encountered in the process of argumentation. Zeidler, Osborne, Erduran, Simon, &
Monk, (2003) demonstrated that students experienced problems in recognizing the difference
between the components of data, warrant and evidence. In their study with the students
between 12 and 17 years old, Dawson and Venville (2010) found out that a great majority of
the students could not support or justify their claims or could only produce simple warrants,
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could not do reasoning. Martin-Gamez and Erduran (2018) stated that pre-service teachers
had problems in understanding arguments. In this context, they indicated that pre-service
teachers did not understand the function and the meaning of warrants. Sadler and Donnelly
(2006), in their study with high school students, identified that moral thinking and content
knowledge were influential factors on the quality of argumentation. According to Evren
Yapicioglu and Kaptan (2018), religious judgments and content knowledge are important
factors for the decisions on socioscientific issues. Hogan (2002) with secondary students and
Zeidler, Walker, Ackett, and Simmons (2002) with high school students showed that beliefs
and moral thinking were effective on decision making in SSI. In this context, it can be said
that religious and moral explanations are influential of the process of decision making
(Simonneaux, 2007). Sadler and Zeidler (2005b) worked on the relationship between content
knowledge and argumentation skill and mentioned that content knowledge was effective on
the validity of arguments. They added that the students with broad content knowledge were
good a reflecting their background on the process of argumentation and the students with
narrow content knowledge could not show their content background as evidences. As a
matter of fact, according to Kind, Kind, Barmmby and Adamson (2009), there is a
significantly meaningful relationship between argumentation and students’ existing
knowledge. Duschl and Osborne (2002) and Aufschnaiter, Erduran, Osborne and Simon
(2008) presented parallel findings, saying that as the students' knowledge level increased,
their argumentation skill increased as well. According to various studies about the
argumentation skill, it was claimed that the students were not ready to analyse the others'
claims and warrants, to structure and support their own arguments (Driver et al. 2000;
Jimenez-Aleixandre et al. 2000). When these findings were assessed in a general sense,
biases based on lack of experience, inadequacies in generating evidence and warrant,
reflection of beliefs and moral contemplation in the argumentation process, the inability to
decide what the quality of evidence might be, the inability to differentiate between warrant
and evidence, lack of supportive information and in that context of content knowledge, and
incompetence in the analysis of counter arguments (counter claim and its warrants) can be
considered to be some of the problems encountered in the development of argumentation
skills. On this note, problems regarding confidence, concern and bias based on lack of
experience, and problems regarding the inability to generate supporting warrant and
evidence, inability to support arguments as a result of presenting religious warrants, inability
to decide what information can be counted as evidence, inability to differentiate between
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warrant and evidence, and lack of supporting information, all of which were identified within
the scope of this research study, are supported by the findings in the relevant literature. On
the other hand, the results of this study reveal the existence of problems such as the fact that
developing rebuttal generation skills takes a long time, and that the process of generating
rebuttal is not fully understood and a context of contemplation cannot be established. The
generation of rebuttal is a process that requires a high level of contemplation skills, and is a
significantly difficult task for the majority of students (Lin & Mintzes, 2010). Wu and Tsali
(2007) showed that only 38 % of the high school students could produce rebuttals. It is a
probable outcome that this process, which requires the use of advanced contemplation skills,
and arguments and counter arguments to be considered together prior to generating rebuttal
(Kuhn, 1991), so it is a probable result that primary school students show a slower
development process.

Furthermore, the teacher was observed to have experienced problems throughout the process
in relation to asking questions, lack of confidence, anxiety, and process management.
Considering the fact that experience has been a significant factor in resolving problems
related to the teaching process, as well as in improving the process management (Byra &
Sherman, 1991; Fernandez & Ritchic, 1992), and that such problems are automatically
resolved throughout the process in parallel with the experiences gained, such problems
related to the teacher could be associated with lack of experience regarding argumentation
skills education. Similarly, different studies draw attention to the lack of teachers' and pre-
service teachers' knowledge and skill for teaching argumentation skills. In this context, they

emphasize the importance of conducting studies to provide experience for teaching
argumentation skill (Martin-Gamez & Erduran, 2018; McNeil, Gonzalez - Howard, Katsh -

Singer & Loper, 2016; Ucar & Demiraslan Cevik, 2017). In the light of these results, some
suggestions can be given:

The study was conducted with a group of 26 students attending a middle socio-economic
class school. In this context, these results obtained from the research are only generalizable
for this group of students and therefore limited to its own context. In order to obtain broader
results, studies should be done with students from different socio-economic classes and

classes grades.
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In this present research, the implementation process was managed by an experienced teacher.
It has been known that the year of experience and level of expertise are influential factors in
classroom practices. Follow-up studies with teachers having different skills may provide
more comprehensive information both for the problems in this process and opportunities to

see whether these problems differ or not.

During the implementation process, the teacher encountered problems and the problems were
solved. In-service teacher training programmes should be held to equip teachers with
knowledge and skills about what kind of managements should be done to improve the

students’ argumentation skills.

In this research, it was seen that not all students were good at developing argumentation skills
at the same pace. As it has been found out that low achievers have been slow in this process,
it is clear that they need more experience. Moreover; it is suggested that students should be
given feedback about their development, problem-focused meetings should be organized and
students should be helped when needed. In addition, it is recommended that achievement
level differences among students should be considered and the process should be observed
carefully and students should be presented practice opportunities until their argumentation

skills developments are complete.
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