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Abstract. In this research the argumenta-
tion levels of the 5th, 6th and 7th grade stu-
dents and the questions of the teachers and
students were examined. The sample group

of the research was selected according to
the homogeneous sampling method. This
research is a descriptive research. The data
were collected by using a voice recorder.
The data of this research were evaluated
according to the descriptive analysis ap-
prodach. As a result of the analysis, it was
determined that the students used Level 1
argumentation which has the lowest qual-
ity more frequently in comparison with the
higher ones and used the claim component
more than other arguments and did not use
the backing, qualifier, and rebuttal com-
ponents. Furthermore, it was found that
the questioning rates of the teachers were
higher in comparison with the students and
the questions of the teachers and students
were usually at the levels of remembering
and understanding. One of the factors

that caused the argumentation level of the
students to be low may have been that the
teachers asked questions which were ori-
ented to remembering. Therefore, the high
level questions that ensure the initiation
and continuation of the argumentation
process should be inquired in the lessons.
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Introduction

That the application of learned subjects in science lessons to everyday
life and information is understood judged and internalized by students are
some of the main goals of science education. One of the approaches that
may develop the high-order thinking skills such as decision making, scientific
inquiry, critical, analytical and logical thinking and solving daily life problems
is argumentation-based learning approach depending on the constructivist
learning theory. Argumentation has an important role in the social construc-
tion of knowledge in science classes as students have the opportunity to
structure knowledge by discussing together in the argumentation process.
Therefore, that learning and applying the rules of the discussing by students
in a science class where the small and large group discussions have occurred
will contribute to the development of individuals who are science literate, is
the most general aim of science education (Kaya & Kilig, 2008).

That the students from Turkey are below average in science literacy
in internationally conducted exams such as PISA and TIMSS indicates that
science achievements of the students are low. According to the results of
TIMSS (2011) which measures knowledge, application and reasoning abilities,
although the students from Turkey have exhibited an improvement compared
to previous years in terms of grades from science field in 2011, the average
grade point is 463 in the fourth-grades and 483 in the eighth-grades and
these results are below the TIMSS average scale (Oral & McGivney, 2013). Ac-
cording to the results of PISA (2012), which measures high-order skills such
as scientific inquiry, scientific explanation, use of the learned things in daily
life, the ratio of the students with the level 1 and below in terms of science
literacy decreased between the years of 2006 and 2012 in Turkey. But, this
ratio is still well above the ratio of students with level 1 and below in average
of OECD (Ministry of National Education of Turkey, 2012). That the argumen-
tation process making the students be active takes part in the educational
environment, can lead to the progression in science literacy.
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Argumentation consists of the mounting an argument and the supporting and refuting processes of this
argument. According to Driver, Newton & Osborne (2000), argumentation is the basic practice of science and
scientists. Argumentation is a series of speeches that are made in order to explain the two opposite status that are
converse to each other, or it is an activity that is made in order to arrive at rational, logical decisions (Kaya & Kilig,
2008). According to Berland & Reiser (2009), argumentation is a social activity that helps an individual to interpret
the knowledge. According to Topgu (2015), the argumentation consists of the claims developed by students about
scientific phenomena, and reasoning concerning to how and why these claims can be supported. Starting from
these definitions, authors of this research can state the argumentation as a process that teaches the individual
thinking and reasoning and consists of processes of defense or rebuttal of ideas in the context of evidences and
makes science become a social action.

There are 6 components in Toulmin’s Argumentation Model. While the data, claim and warrant which are
first three of these 6 components are the basic components of an argument, the backings, rebuttal and qualifiers
which are the other three components, are subsidiary components (Kaya & Kili¢, 2008). The definitions of these
components, which take part in this model and the examples concerning these components given by Toulmin
(1958), are shown in Figure 1 (Simon, Erduran & Osborne, 2006).

Qualifier: Expressions that
determine the boundaries of

Figure 1:

born in Bermuda usually
becomes a British citizen.

l

Backings: The general
provisions that are used
in order to strengthen the
warrant.
Example: Bermuda is the
least immigrant-receiving
place in the UK.

the claim.
Example: This is probably Claim: It is the
Data: The factual like that. opinion that is
facts that support l put forward by
the claim which is y| means of the
one of the basic l available data.
elements of the . Example: Harry
. . Warrant: Expressions that is a British
discussion. how how the dat X is a Britis
Example: Harry show how the data supports citizen.
. the claim.
was born in E le: A person who was
Bermuda. xdmpre: A p

Rebuttal: 1t states
the situations in
which the claim
cannot be valid.

Example: But, his

family may be

foreigners, or

they may have
passed to British

citizenship later.

Toulmin argumentation model.

Teachers and Students’ Questions and Argumentation

Argumentation requires responding to claims, arguments and opposite arguments, making explanations,
asking questions and refuting alternative ideas (Chin & Osborne, 2010). “Questions” is one of the most important
factors in providing communication in the learning environments. The questions of teachers and students in the
classroom environment play a fundamental role at the starting and progressing of the argumentation process.
The studies that have been done show that teachers usually have used closed-ended questions that do not refer
students to the process of thinking at level of phenomenal knowledge (Blosser, 2000; Eliasson, Karlsson & Serensen,

~
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2017). However, in learning environments, the teachers’ asking open-ended questions, is required to start and
maintain the argumentation process.

Students are not being able to produce arguments that are insufficient in number and quality, and have diffi-
culty during producing arguments (Patronis, Potari & Spiliotopoulou, 1999). Teachers’asking closed-ended questions
that do not guide to a thinking process, can lead to students’ having difficulty in producing arguments. It is also
stated that the students have difficulty in producing questions requiring higher thinking skills (Chin & Osborne,
2010). Therefore, it isimportant that the students are provided with the necessary support in asking questions and
producing arguments and training them in the scope of this subject. In addition, showing attention to the issue
of teachers’being educated about effective questioning and argumentation in the teacher training programs, will
contribute to students’establishing the qualified arguments. Itis because of the fact that, the effective questioning
structures that guide them to thinking process both facilitate the creation of a discussion environment and the
generation of detailed and extensive arguments (Wang, 2005; Chun & Osborne, 2010).

Bloom’s Revised Taxonomy

There are two dimensions which are called knowledge and cognitive process in this classification which was
reordered in 2001. The knowledge dimension shows the content of the learning outcome. The cognitive process
dimension shows how the learning outcome will be realized. The factual knowledge, conceptual knowledge, pro-
cedural knowledge, and metacognitive knowledge take part in the knowledge dimension. While, in the cognitive
process dimension, there are steps of remembering, understanding, applying, analyzing, evaluating and creating.
When compared to the old taxonomy, it is seen that the steps of creating and evaluation have changed their place.
These steps and their explanations are given in Table 1 in detail.

Table 1.  Structure of the revised taxonomy.

Knowledge Dimension Cognitive Process Dimension
1. Factual Knowledge - They are the basic elements 1. Remember — Retrieval of relevant information from
for students to identify a discipline or solve long-term memory.

problems in discipline.

2. Conceptual Knowledge - Ensuring the 2. Understand - Determination the meaning of teaching
interrelationships among the basic elements within messages, including oral, written and graphical
a larger structure working together. communication.

3. Procedural Knowledge - How things are done; 3. Apply - Executing or using a function in a given state.

Using skills of the research methods and criteria,
algorithms, techniques and methods.

4. Metacognitive Knowledge - One’s knowledge and 4. Analyze - Separating the parts that make up the
awareness concerning own cognition, as well as material, and identifying how they correlate with each
cognition, in general. other, with the general structure, or with the purpose.

5. Evaluate - Making judgment by depending on criteria
and standards.

6. Create - Creating a new and consistent whole, or
bringing the elements together to make an original
product.

** This table is taken from the research of Krathwohl (2002).

Problem of Research, Previous Findings, Research Questions

The researches on the use of the argumentation-based learning approach in science education in the na-
tional and international field were usually examined, the effect of argumentation on learning the concept (Aslan,
2010; Cinar & Bayraktar, 2014; Driver et al, 2000; Kaya, 2012; Kingir, 2011; Okumus, 2012; Sadler, 2006; Teichert &
Stacy, 2002; Venville & Dawson, 2010), academic achievement (Kingir, 2011; Ogreten & Sadir, 2014; Ozkara, 2011;
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UstUnkaya & Savran Gencer, 2012; Yesildag Hasangebi & Glinel, 2013) scientific knowledge skills (Ulu & Bayram, 2015),
scientific process skills (Ozkara, 2011) and quality of argument (Cetin, 2014; Kaya, 2012; Robertshaw & Campbell,
2013; Simon et al., 2006). Researches on argumentation in science education are generally aimed at examining
the effects of argumentation after the activities based on argumentation were applied (e.g. Cetin, 2014; Munford,
2002; Osborne, Erduran & Simon, 2004; Simon et al., 2006). However, in the literature survey, it was determined
that the number of researches in which the subject was studied without making any implementation concerning
the argumentation were little (Aslan, 2014). In addition, although there are a lot of researches in order to examine
the skills of argumentation in the national and international literature, it was determined that there was a limited
number of research on the questions used in the classroom environment, and argumentation process (Giinel,
Kingir & Geban, 2012). In the light of the deficiencies that were mentioned above, in this research, it was tried to
learn about the level of argumentation applied in the classroom environment and examine the argumentation
skills of students and the questions used in the classroom environment. Hence, this research is important in terms
of contributing to a small number of studies on the co-examination of teacher-student questions and argumen-
tation skills, and providing ready-made data to researchers about “what level of argumentation is being applied
in classroom environment”. The aim of this research is to examine the questions used in science courses and the
argumentation skills of 5th, 6th and 7th grade students. In accordance with this general purpose, the answers were
sought for the following research questions:

1. Whatis the level of argumentation skills of 5th, 6th and 7th grade students?

2.  Whatis the level of the questions that are used in the science courses in 5th, 6th and 7th grades?

Methodology of Research
General Background

This research was carried out in February and March in the spring semester of the 2014-2015 academic year.
Qualitative research was preferred for in depth-examination of the subject in the research. This research is a de-
scriptive research and it is a situation determination. According to Arikan (2007), descriptive researches reflect the
situation as it is. Within this context, the level of questions used in science classes and the argumentation level of
the students were tried to be described without intervention.

Sample

The participants of this research, which was conducted in the academic year of 2014-2015, were selected
according to the analogous sampling method which is one of the purposeful sampling methods. The sample of
the research consists of 4 middle schools with similar socioeconomic levels and academic achievement. The 129
students (70 girls and 59 boys) from the 5th grade, 127 students (58 girls and 69 boys) from the 6th grade and 131
students (65 girls and 66 boys) from the 7th grade were included in the research. A total of 12 science teachers, 6
female and 6 male, participated in the research. Besides, the voice recorder was used in the research, which was
made with the permission of the teachers and students.

Instrument and Procedures

Data sources that were used in the research were audio recordings taken in the lessons. In this research, 5th,
6th and 7th grade students from each school were selected, and audio recordings were taken in science classes
for 1920 minutes, namely 48 lesson hours in 12 different classes. The researcher noted student expressions during
the course in order to prevent data loss. The research was carried out in the subject of “Spread of Sound and Light”,
“Traveling the World of the Creatures and Knowing Them”and “Indispensable of Our Life: Electricity”in 5th grade,
in the subject of “Reproduction, Growth and Development in Plants and Animals”and “Matter and Heat"in the 6th
grade and in the subject of “Structure and Properties of Matter”in the 7th grade.

The audio recordings were transferred to the computer and the transcripts were given to the teachers for
examining them. Some parts of them were removed from the documents due to the objections to transcripts. A
total of 187 pages of written documents were prepared.
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The data set that was obtained from the research was evaluated according to the descriptive analysis
approach. The purpose of this analysis type is to present the findings to the reader in an organized and interpreted
way (Yildirim & Simsek, 2013). The qualitative data was converted to quantitative data by calculating frequency (f)
and percentage (%).

In the first instance, student expressions were coded with argumentation components such as counter-
argument, data, warrant, backings, qualifiers and rebuttal which are in the Toulmin Argumentation Model (1958).
Later on, these arguments were separated into the levels, according to the rubric which was developed by Erduran,
Simon & Osborne (2004). The rubric, that was used in evaluating the quality of the arguments, is shown in Table 2.
All written documents are coded by two researchers independent of each other. The inter-encoder reliability was
calculated by the formula of [Miles and Huberman (1994: 64)] ([Consensus / Consensus + Divergence] * 100), and it
was found as 91%. The researchers tried to compromise by discussing in the parts where there was no consensus.
As a result of the discussions that were made, the parts that cannot be reached as consensus were removed from
written documents. The questions used in the classroom environment were analyzed according to the “Bloom’s
Revised Taxonomy” (see Table 1). The encoder reliability in the analysis of the questions according to the Bloom’s
Taxonomy was calculated as 96%.

The errors that may have occurred were tried to be reduced by the data encoded by two researchers to ensure
reliability in the research. In order to ensure the validity of the research,

1. It was mentioned in detail about how the research findings are obtained.

2. In order to eliminate the deficiencies of voice recording process, such as missing some words of par-
ticipants because of low voice or hoarse voice, dialogs were put down on paper by researcher.

3. Direct quotations were made from the arguments of students and questions used in the classroom
environment.

Table2. Argumentation levels (Erduran et al. (2004)).

Level 1: In this level, there is only a claim, or there are other claims that are presented against to a
claim. Data, warrant, backings and rebuttal do not take part at this level.

Level 2: This level includes claim and another claim in which data, warrant and backings are used
against to this claim. But it does not contain any rebuttal.

Level 3: Itincludes the claim and the claim or counterclaim including data, warrant, backings and weak
rebuttal against to this claim.

Level 4: It means arguments with a claim including explicitly identified rebuttals. This level may have
the counterclaims.

Level 5: This level of argumentation includes a broader argumentation involving more than one
rebuttal and the use of all argumentation components.

Results of Research
Argumentation Components

The use of frequency of the argumentation components of 5th, 6th, and 7th grades is given in Figure 1. Ac-
cording to Figure 1, the claim component was used as 519 times in the 5th grade, as 399 times in the 6th grade
and as 644 times in the 7th grade. It is seen that the counterargument component is rarely used, and the number
of use is 7 in the 5th grade, 12 in the 6th grade and 13 in the 7th grade. As the class level increased, the frequency
of the data component increased. But the same situation was not valid for the warrant component, because the
warrant component was mostly used by 5th grade students. This component was used 49 times in the 5th grade,
35 times in the 7th grade, and 5 times as a very low rate in the 6th grade. Backings, qualifier and rebuttal compo-
nents were not used in any class.
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Table 1. Frequencies of the argumentation components.
Claim Cg:]ar;;fr' Data Warrant Backing Qualifier Rebuttal
5% Grade 519 7 4 49 0 0 0
6" Grade 399 12 18 5 0 0 0
7" Grade 644 13 47 35 0 0 0
Argumentation Levels

Level 3, Level 4 and Level 5 arguments were not reached in the recorded data in this research. Therefore, the

dialogue examples involving Level 1 and Level 2 argumentation are given below.

Examples of Level 1 Argumentation

Dialogue 1:
“Teacher: What does the Electroscope do?

Student 15: My teacher, the electroscope indicates the charge. (Claim)
Student 20: No, it indicates whether it is charged or not. (Counterclaim)

Teacher: What is the electroscope? The device that shows electrical charge of substance is termed as an elec-
troscope. Well, what we name the electroscope if its leaves are closed?

Student 3: Neutral. (Claim)
Teacher: What if it is open?
Student 8: charged. (Claim)

Teacher: We cannot say anything certain. It could be positively charged, or it could be negatively charged .

Dialogue 2:

“Teacher: Seeds are formed after the ovule is developed; and when the ovary is developed, the fruit is formed.
The fruit is formed by the ovary being covered with pulp. As you see, first pollination, and then fertilization
occurred, and afterwards the seed and the fruit are formed. Alright, kids, we have a subject named spreading
the seeds. How is the seed spread? Please use your imagination a little.

Student 4: It spreads by budding. (Claim)
Teacher: For example, can not the seed in [zmir come to Mus? Students: It can. (Claim)
Student 7: It may come with the wind, I think. (Claim)

Teacher: Of course, it depends on the seed. If it is a peach seed, it will not be spread with the wind. However,
some seeds are small. They can be spread from one place to another with the wind.

Student 14: It can be spread by the cloud. (Claim)

Teacher: How is it spread by the cloud?

Student 14: It is spread by passing over the cloud. (Claim)
Student 21: It is transported by water and animals. (Claim)
Teacher: How do the animals transport?

Student 12: They are transported by bees. (Claim)

Student 11: It can be carried by trucks. (Claim)”.
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Examples of Level 2 Argumentation

Dialogue 1:

“Teacher: Then what is to the bulb brightness? A battery can operate a light bulb, right? There is a bat-
tery for per bulb. The brightness of the three of them may be equal. What do you understand from the
figure that | draw?

Student 5: It gives a moderate light in that way. But, the light bulb in figure Il gives more light, since three bat-
teries are connected to it. (Claim, Warrant)

Teacher: Another idea?

Student 13: My teacher, it gives less light because there is only one battery in Figure |. Whereas, there are three
batteries in the second figure. (Claim, Warrant)".

Dialogue 2:

“Teacher: One of the reptiles changes color according to the danger when there is a danger in the environment.
For example, it turns green when it climbs to the green leaf, and turns brown when it is holding the trunk of
the tree. Which animal is this? It is a chameleon. What do we call the name of this behavior? It comes from
camouflage. We call it being camouflaged. Being camouflaged is hiding. Why does the chameleon change
color? What if it doesn’t change colors like other creatures? Why does it need to hide?

Student 2: They hide because they want to be protected from danger. (Claim, Warrant)

Teacher: What else could it be?

Student 17: They hide to prevent being bait. (Claim, Warrant)

Teacher: Yes, this is the first one. Not to be hunted by enemies, not to be bait.

Student 22: They hide to hunt other living things so that other creatures cannot see them. (Claim, Warrant)

Teacher: Yes, for example, what is the chameleon fed with? With flies. If the fly sees it, it will not come closer to
the chameleon. So that, it is hidden.”

Findings regarding how many times each of the argumentation levels was used by 5th, 6th, and 7th grade
students are given in Figure 2. If we express as a percentage; it is seen that the 5th grade students used level 1 at
the rate of 90.8% and level 2 at the rate of 9.2%, the 6th grade students used level 1 at the rate of 98.8% and level
2 at the rate of 1.2% and the 7th grade students used level 1 at the rate of 94.8% and level 2 at the rate of 5.2%. It
is seen that level 3, level 4 and level 5 were never used.

Table 2. Frequencies of the argumentation levels.

Level 1 Level 2 Level 3 Level 4 Level 5
5" Grade 479 49 0 0 0
6" Grade 408 5 0 0 0
7" Grade 629 35 0 0 0

Teachers and Students’ Question Levels
The sample questions are given below, in order to show how the questions are analyzed in the research.

Students’ Questions:
“What is the substance in the structure of the coin? (Factual knowledge, Remember)

Are the eggs of the fish soft? (Factual knowledge, Remember)
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Do fish wait upon their juveniles? (Factual knowledge, Remember)

Cannot we satisfy our need for water by eating mushrooms, which are 90% water, as our bodies are 70% water?
(Conceptual Knowledge-Understand)

Are there the same amounts of spaces in all of the flowers? (Conceptual knowledge -Understand)

Can the flowers survive if there is no daytime? (Conceptual Knowledge-Understand)”

Teachers’' Questions:

“Which kind of parts does the flower consist of? (Factual knowledge, Remember)

Is atomic mass determined by the atomic nucleus or determined by the layers in which electrons exist? (Factual
knowledge, Understand)

What are the differences and similarities between sexual and asexual reproduction? (Conceptual Knowledge,
Understand)

Can we say that there are at least two different particles in an atom? (Conceptual Knowledge, Evaluate)
Can the atom break up? (Conceptual Knowledge, Evaluate)

When we increase the number of bulbs, what is the reason for the decrease in brightness? (Conceptual
Knowledge, Analyze)

When we think about the mass of protons, neutrons and electrons, how many thousand grams of weight does
the atomic nucleus have? (Procedural Knowledge, Apply)

What kind of solution do you develop to protect endangered species? (Conceptual Knowledge, Create)
What do carbon dioxide, water, and sunlight constitute together? (Factual Knowledge -Remember)

What are the benefits obtained from the plants? (Factual Knowledge -Remember)”

Findings that are related to the questions of science teachers for the 5th grade are given in Figure 3. When
we look at the distribution of questions asked by science teachers in the 5th grades during the course according
to “Bloom’s Revised Taxonomy’, it was determined that 50.2% of the 463 questions were in the remembering step,
38.4% of them in the understanding step, 7.1% of them in the analysis step, 3.4% of them in the evaluation step
and 0.9% of them in the metacognitive step and no questions were given concerning the application step. When
the questions were analyzed according to the knowledge domain, it was determined that 52.3% of them were
in the factual knowledge domain and 47.7% of them were in conceptual knowledge domain. It was found that
questions containing metacognitive and procedural information were not used.

Table3. Frequencies of the question levels of science teachers in 5*" grades.

Remember Understand Apply Analyze Evaluate Create
Factual 232 10 0 0 0 0
Conceptual 0 168 0 33 16 4
Procedural 0 0 0 0 0 0
Metacognitive 0 0 0 0 0 0

Findings that are related to questions of students in the 5th grades are given in Figure 4. According to the
cognitive process domain, 30.9% of the questions that 5th grade students asked in the lessons are in the remem-
bering step, 61.8% of them are in the understanding step and 7.3% of them are in the analysis step. It is seen that
questions about application, evaluation and creation steps were not given. According to the knowledge domain,
it was determined that 30.9% of the questions were in the factual knowledge domain and 69.1% of them were
in the conceptual knowledge domain. It was found that questions containing the metacognitive and procedural
knowledge were not used.
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Table4.  Frequencies of the question levels of 5% grade students.

Remember Understand Apply Analyze Evaluate Create
Factual 17 0 0 0 0 0
Conceptual 0 34 0 4 0 0
Procedural 0 0 0 0 0 0
Metacognitive 0 0 0 0 0 0

Findings that are related to questions of teachers of the 6th grade are given in Figure 5. When we look at
the distribution of the questions that were asked by science teachers during lessons in the 6th grade according
to Bloom'’s Revised Taxonomy, it was determined that 53.4% of the 432 questions were in the remembering step,
40.5% of them were in the understanding step, 4.9% of them were in the analysis step and 1.2% of them were in
the evaluation step which are the steps of cognitive step, and no questions were used regarding the application
and the creating step. When the questions are analyzed according to the knowledge domain, it was determined
that 55.7% of them were in the factual knowledge domain and 44.3% were in conceptual knowledge domain. It
was found that questions containing the metacognitive and procedural information were not used.

Table5. Frequencies of the question levels of science teachers in 6' grades.

Remember Understand Apply Analyze Evaluate Create
Factual 231 10 0 0 0 0
Conceptual 0 165 0 21 5 0
Procedural 0 0 0 0 0 0
Metacognitive 0 0 0 0 0 0

Findings that are related to questions of students in the 6th grades are given in Figure 6. According to the
cognitive process domain, 61.9% of the questions that were asked by 6th grade students during the lessons were
in the remembering step, 35.8% of them were in the understanding step and 2.3% of them were in the analysis
step. It is seen that questions concerning application, evaluation and creating step were not used. According to
the knowledge domain, 78.6% of the questions were in the factual knowledge domain and 21.4% of them were in
the conceptual knowledge domain. It was found that the questions containing the metacognitive and procedural
knowledge were not used.

Table6. Frequencies of the question levels of 6" grade students.

Remember Understand Apply Analyze Evaluate Create
Factual 26 7 0 0 0 0
Conceptual 0 8 0 1 0 0
Procedural 0 0 0 0 0 0
Metacognitive 0 0 0 0 0 0

Findings that are related to questions of teachers of the 7th grades are given in Figure 7. When looking at
the distribution of questions that were asked by the science teachers in 7th grades according to Bloom’s Revised
Taxonomy, it was determined that 45.4% of the 536 questions were in the remembering step, 34.1% of them were
in the understanding step, 13.1% of them were in the application step, 3.7% of them were in the analysis step and
3.7% of them were in the evaluation step which are in the cognitive domain, and no questions were used concern-
ing the creating step. When the questions were analyzed according to the knowledge domain, it was determined
that 50.3% of them were in the factual knowledge domain, 45.2% of them were in the conceptual knowledge
domain and 4.5% of them were in the procedural knowledge domain. It was seen that questions containing the
metacognitive were not used.
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Table7.  Frequencies of the question levels of science teachers in 7*" grades.

Remember Understand Apply Analyze Evaluate Create
Factual 242 28 0 0 0 0
Conceptual 1 155 46 20 20 0
Procedural 0 0 24 0 0 0
Metacognitive 0 0 0 0 0 0

Findings that are related to questions of students in the 7th grade are given in Figure 8. According to the
cognitive process domain, 52.8% of the questions that were asked by 7th grade students in the lessons were in
the remembering step, 41.7% of them were in the understanding step, 2.8% of them were in the analysis step and
2.7% of them were in the evaluation step. It is seen that the questions concerning the application and creating
steps were not used. According to the knowledge domain, it was determined that 61.1% of the questions were in
the factual knowledge domain and 38.9% of them were in the conceptual knowledge domain. It was found that
the questions containing the metacognitive and procedural knowledge were not used.

Table8. Frequencies of the question levels of 7t grade students.

Remember Understand Apply Analyze Evaluate Create
Factual 19 3 0 0 0 0
Conceptual 0 12 0 1 1 0
Procedural 0 0 0 0 0 0
Metacognitive 0 0 0 0 0 0

Discussion

In this research, it was determined that the students were successful in using the claim component (Abi-El-
Mona & Abi-El-Khalick, 2006; Aslan, 2014; Aymen Peker, Apaydin & Tas, 2012; Ogreten & Sagir, 2014) but they failed
at using the rebuttal component which shows the quality of argumentation (Aymen Peker et al., 2012; Ogreten &
Sagir 2014). That the rebuttal component has an important place for determining the quality of the argumentation,
has been emphasized by many researchers (Erduran et al., 2004; Kuhn, 1991; Osborne et al., 2004). In addition, it was
determined that the backing and qualifier components were never used, and the counterclaim, data and warrant
components were used at a low rate. By applying activities based on argumentation in learning environments, it
may be ensured increasing in the usage level of these components.

It was determined that students used the arguments at Level 1 and Level 2 and they did not use the argu-
ments at Level 3, Level 4 and Level 5, the highest quality ones. It was identified that the students generally failed to
produce quality arguments. That Turkish students’ scores have been below the average at the TIMSS exam which
measures knowledge, application, reasoning skills and also that they score below average at PISA exam which
measures scientific inquiry, scientific explanation and using scientific proof, can be explained by the fact that
argumentation-based learning approach has not been used during the lessons. Because, by ensuring the argu-
mentation process to be used in the educational environment, students can make progress in terms of scientific
reasoning and showing scientific evidence for their claims.

Factors such as teacher questions, research group, and the fact that the units are different may be influential
in the results. If the modern approaches are used substituted for of traditional teaching methods, if the classroom
size is reduced, if the face to face seating order is formed instead of traditional seating order in the classroom and
if the group study is encouraged, students can produce arguments having better quality in the discussions along
with social interaction. Vygotsky defends that social circle should be created in the classroom, students should
study together, and they should discuss the meanings that they give to concepts in order to carry out an effec-
tive science education and teaching (Cakici, 2012). Similarly, Kaya and Kili¢ (2010) defend that students should
enter into dialogues that support the discussion process in order to the effective science teaching can be realized.
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Consequently, teachers should ensure that the activities based on argumentation that provide an environment of
social interaction are included in their lessons.

In this research, it was determined that 91.5% of the 1564 questions asked in 12 classes throughout 48 lessons
belonged to the teachers and the others belonged to the students in a very low rate like 8.5%. In addition, it was
determined that most of the questions of teachers and students were oriented to the level of the factual knowledge-
remembering and conceptual knowledge-understanding and it was usually determined that they were oriented
to the reminding of knowledge. Similarly, the conclusion was reached that the majority of the questions usually
were at the level of remembering in the other studies investigating questions of teachers (Dindar & Demir, 2006;
Ozcan & Oluk, 2007; Ayvaci & Tiirkdogan, 2010). The questions that support the argumentation process should be
included in the lessons for the explanation and internalization of knowledge. Teachers should ask the questions
that support the argumentation process such as“Why do you think so?","How do you support your opinion?”. Glinel,
Kingir and Geban (2012) determined that questioning strategies of teachers and the level of application were ef-
fective on the formation and continuance of the negotiation process in the classroom, and they were determined
that there is a relationship between the questioning strategy of teacher and the questions generated by students.
In addition, Kili¢ (2016), in his research in which he investigated questions of teachers in the classrooms where the
argument-based science learning approach was applied, determined that the metacognitive questions were the
most effective question type in responding of students at the high cognitive level.

While the questions of teachers were fewer in the discussions that were created by the students, the rate of
the questions of students were more (van Zee, lwasyk, Kurose, Simpson & Wild, 2001). However, in the researches,
similar to the results that were obtained from this research, it is stated that the questions of teachers are too much in
classroom environments (Erdogan, 2009; Floyd, 1960) and the questions of students are fewer (Dillon, 1988; Lemke,
1990). Whereas, questions of students contribute to the discussion process (van Zee et al., 2001). The questions
of students are important in terms of negotiations between students and between teacher and students (Giinel
etal,, 2012), and they support argumentation and critical thinking (Chin & Osborne, 2010). Therefore, a classroom
environment where students can easily ask their questions should be created by the teachers (Arnold, 2016).

Since the discussion is an inherent part of science, it is necessary for teachers to be guiding for students in the
mounting of argument, defending and discussion culture. Wang (2005) reached the conclusion in his research that
the effective question structures and the discussion have improved intellectual thinking of students and facilitated
the knowledge configuration process. Moreover, argumentation production of students should be supported not
only by the question structure but also supported by using different argumentation components such as claims,
data, warrant and backings (Chin & Osborne, 2010).

Conclusions

The results obtained from this research indicated that the questions of teachers and students were mostly
information oriented, that questioning rates of the teachers were high and that both questioning rates and argu-
mentation levels of students were low. Additionally, this research shows that students are successful in presenting
claims, while they fail to use argumentation items such as data, warrant, and rebuttal.

In science education, it is important for students to be active, ask questions, build quality arguments, and
express their thoughts in a comfortable way. Argumentation and effective question structures guide students to the
thinking process. One of the reasons for the low argumentation levels of the students may be the fact that teachers
ask questions that are often information-based. Therefore, prospective teachers and teachers should continuously
be informed about effective questioning and argumentation practices and they should be trained regarding these
practices. This research is important because it provides information on the questions used in science classes and
the argumentation level of students; and contributes to the studies on the subject, which are in a limited number.
It is also thought that this research will be a guide for the studies on questioning and argumentation.

Recommendations
Recommendations for Implementation

1. Teachers should encourage their students to ask questions, since the questions are indicative of interest
and curiosity, and because they improve the scientific inquiry skills.
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2. Prospective teachers with the pre-service trainings and teachers with in-service trainings should be

informed about how they will apply the argumentation in learning environments.

Teachers should allow the activities that provide to comprise of the argumentation atmosphere.

4. Since new knowledge is structured by using the foreknowledge, teachers should try to remind their
foreknowledge to students.

5. The argumentation method can be used more effectively if the learning environments and materials
are organized in a way that the students are active in the classes and are engaged in scientific practices.

6. Because of the fact that the argumentation process is based on the active participation of the students,
teachers can use this process to identify and eliminate the deficiencies of the students.

w

Recommendations for Future Research

1. The reasons for not implementing the argumentation in classes and not using the question structures
that provide the development of high-level thinking skills can be examined in more detail by carrying
out interviews with teachers and students, in the future studies.

2. The development of the argumentation skills can be examined by giving argumentation trainings to

the students.

The changes in question levels can be examined by training the teachers.

4. The students’argumentation skills can be assessed by using the dilemmatic daily life problems.

5. In this study, the quality of the arguments established by the students was examined through verbal
argumentation in the classroom environment. In another study, the level of argumentation of teachers
and students can be examined through written argumentation.

6. Similar studies can also be conducted at primary, high school and university levels and the issue that
whether the degree of argumentation varies proportionally with the age and class level can be ana-
lyzed comparatively.

w
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