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ABSTRACT

The aim of this study was to examine the argumentation skills of fourth-grade
primary school students on the effects of force in the science course. In the spring
semester of the 2022-2023 academic year, 30 4th-grade students studying in a
primary school in a provincial center located in the Marmara region participated in
the study. As a data collection tool, 4 concept cartoons, 1 statement table, and open-
ended questions developed by the researcher were used to determine students'
argumentation skills. Descriptive survey model was used in the study. The
arguments formed by the students participating in the study were evaluated using
the tool developed by Erduran et al. The data were analyzed using content analysis
and descriptive analysis methods. As a result of the study, it was observed that the
students' argument production level was concentrated at levels 1, 2 (f=23); they
rarely produced arguments at levels 3, 4 (f=7) and could not produce arguments at
level 5 (f=0). It was observed that students were able to use data, claims, justification,
counterclaims, and supporting statements for the claims given in the argumentation
process. However, they could not use their refutation skills sufficiently. As a result
of the research, suggestions were made for practitioners and program developers
regarding the use of the argumentation method.
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Investigation of Primary School Students' Argumentation Skills in Science Course: Force Theme Example

Introduction

From past to present, individuals have examined the phenomena and events in nature with the
desire to discover nature while struggling for life and have tried to understand nature by
establishing cause-and-effect relationships between these events. The effort to understand nature
and grasp its essence gave birth to science (Demirci et al., 2017). It is an undeniable fact that the
importance given to science in the education system is increasing day by day. The necessity of
raising all students as science-literate individuals is stated in the science teaching vision (MNE,
2013). A science-literate individual is an individual who has high self-confidence, likes to cooperate,
can think analytically, can communicate effectively, is foresighted, and has a lifelong learning goal.
In the Science Curriculum (MNE, 2018a), the student is at the center of learning, and the teacher is
the guide. Students should be provided with learning opportunities in different learning
environments (cooperative learning, field trip observation, project homework, argumentation, etc.)
in order to make the information meaningful and permanent and to assimilate the information. In
order to realize an effective science teaching, students should produce various arguments in which
they can express themselves comfortably, provide evidence for their ideas, put forward opinions
contrary to the ideas of their friends, and refute the claims of their friends (Kaya & Kilig, 2010). One
of the methods to be used at this stage is argumentation. Argumentation is defined as the process of
individuals creating claims about a subject, defending their claims by presenting justifications with
supporting data, refuting opposing ideas, and convincing those who disagree with their own
opinions by using correct language (Giil et al., 2018). In other words, argumentation can be a formal
demonstration of the veracity of data (Mochales & Moen, 2011). Data, claims, justifications,
refutations, and the relationships between them cannot always be explained. Sometimes arguments
are obscured, not clearly visible, i.e., incomprehensible. In this case, the argumentation process
needs to be analyzed and made explicit. As emphasized in the related literature, argumentation is a
part of science. The main goal is to integrate argumentation into science education as a part of
teaching and learning (Erduran & Jimenez-Aleixandre, 2008).

The main goal of the science curriculum is to raise individuals who are inquisitive and curious, seek
ways of discovery, approach problems with a solution-oriented approach, and have high
communication skills (MNE, 2018). In line with this goal, individuals should be able to use scientific
knowledge by using their thinking, questioning, and reasoning skills, and appropriate environments
should be provided. One of the methods to be used in this teaching process is the argumentation
method (Inam & Giiven, 2019).

There are many different argumentation models in the studies in the literature. In this study, the
"Toulmin Argumentation Model" was used. The reason for using Toulmin's argumentation model
is that it provides researchers with a simple content as well as qualitative evaluation. It also allows
for quantitative evaluation at the stage of determining student levels (Giil et al., 2018). The model is
schematized as in the figure (Erduran et al., 2004).
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Figure 1

Schematic Representation of Toulmin's Argumentation Model
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As seen in Figure 1, the argumentation model developed by Toulmin has pioneered many
argumentation studies in education. Thanks to this model, it can be seen how it can be applied in
the evaluation of the content and quality of arguments.

When domestic and international studies are analyzed, it is seen that there are many studies based
on argumentation. In these studies, students, teachers, and pre-service teachers from all levels are
seen. However, there are very few studies conducted at the primary school level to examine
students' argumentation skills. For example, Cetin et al. (2014) examined the argument quality of
high school students with the help of specific scenarios in science education. Again, the study of
Higde and Aktamis (2016), which examined the views of pre-service teachers towards science
courses and the arguments they formed during the course process, was focused on pre-service
teachers.

Arslan and Tiiysiiz (2023) examined the effects on the development of argumentation levels of 8th-
grade students in their study within the scope of argumentation-based education supported by the
storytelling technique. In order to fill the mentioned gap, this research is a study to examine the
argumentation skills of primary school 4th-grade students about the effects of force in science
courses.

Argumentation in science teaching has been examined in many subjects in Turkey and in
international studies. Argumentation-based science teaching (Cinar, 2013), argumentation and
critical thinking (Demiral, 2014), cognitive thinking skills (Deveci, 2009), the effect of argumentation
on academic achievement (Er & Kirindi, 2020), and attitudes towards science (Larrain et al., 2014)
are important issues in effective science teaching.

During a lesson with an argumentation process, the student learns to question, questions his/her
schemas about the subject he/she has learned before, cares about the thoughts of his/her friends and
examines their arguments by listening to them effectively, and uses reasoning skills to defend his/her
own thoughts. Thus, they enter into the process of research and inquiry by defending ideas and
refuting opposing ideas (Ozcan, 2016).

As stated in MNE (2018b), the teacher guides students in the process of sharing the claims they form
based on data with their friends by presenting justifications in a discussion environment. The
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teacher's demonstration of his/her competencies by being adequately equipped with the argument
process ensures effective management of the process. Thus, the requirements of effective science
teaching are fulfilled. In this study, rather than observing the students' skills one-on-one, the analysis
was based on their answers to the questions in the activity worksheets. Opportunities were provided
for students to feel comfortable in the argumentation process and to present their ideas freely.
Raising individuals who research, question, think critically, easily solve problems encountered in
real life, and have a sense of curiosity is an integral part of our education system. Teachers are
expected to focus on these behaviors not only in science education but also in other disciplines and
to raise a student model suitable for the competencies of the 21st century. It is aimed to raise
individuals who can express themselves better in the future by starting to use the argumentation
technique by teachers from the primary school level.

Method

Research Design

In this study, in which 4th grade primary school students' argumentation skills on the subject of
"Effects of Force" in Science were examined, descriptive survey model was used. The aim of the
descriptive survey design is to reveal the current situation of a problem or subject to be investigated
(Karakaya, 2012).

Study Group

The study group of the research consists of 30 students attending the 4th grade of a primary school
in Bliylikcekmece district of Istanbul province. Convenient sampling method was chosen to
determine the sample. Convenient sampling is a method that is easily accessed by the researcher,
time, space, etc. It is a preferred method due to its limited availability (Ozmen & Karamustafaoglu,
2019). The reason for choosing the convenience sampling method is that it provides convenience in
terms of easy access, time, and space in the institution where the researcher works.

Data Collection Tools

The data collection tools used in the implementation phase were prepared by the researcher within
the framework of the 4th-grade science acquisitions on the effects of force. The activity sheets
included argument questions consisting of a 20-item table of statements and 4 concept cartoons. The
argument scenarios were prepared by taking expert opinions (field expert and measurement and
evaluation expert). Prior to the research, ethics committee approval was obtained by Tokat
Gaziosmanpasa University Social and Human Sciences Ethics Committee on 10.10.2023 with
decision number 16/26-27.

Data Analysis

The data obtained from the study were analyzed using descriptive content analysis, one of the
content analysis methods. Descriptive analysis is a frequently used method for researchers to obtain
summary information about different phenomena and events they want to study (Biiytikoztiirk et
al., 2008). The evaluation of the research findings was conducted using the Toulmin Argument
Model. The analytical framework developed by Erduran et al. (2004) to measure argumentation
skills is given in the table below.
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Table 1
Analytical Framework for Assessing Argumentation Quality
Levels Content of Levels
Level 1 It is the level where a simple claim is presented against another simple claim, or no
claim is presented against a simple claim.
Level 2 It is the level of argumentation where there is data, justification, or support for a claim

but no refutation.

Level 3 This level is the level where there is a series of claims presented in response to the

series of claims presented in the argumentation process. Along with the presented
claims and counterclaims, there is also data, justification, or support. In addition, there

are rarely refutations.
Level 4 The claim is clearly defined and presented with a clear rebuttal. At this level, there
may be a series of reciprocal claims.
Level 5 The argument at this level has all components in an extended form and includes more
than one clear rebuttal. There are usually longer arguments.

When Table 1 is analyzed, it is observed that there are no refutations at Level 1 and Level 2, while
there are refutations at Level 3, Level 4, and Level 5. The arguments produced at level 1 and level 2
are low-level arguments since they are not realized with refutations. Arguments produced at level
3, level 4, and level 5 are characterized as high quality because they contain refutations (Dasgmn,
2022). In the data analysis process, the answers given by the students were formed based on this
analytical framework. In addition, the findings determined by content analysis were tabulated
according to these data. The researcher completed the study by taking the opinions of experts.

Implementation Process

The activity sheets to be used in the implementation process were prepared by the researcher within
the framework of the 4th-grade science acquisitions on the effects of force. The activity sheets
included a 20-item table of statements and argument questions consisting of 4 concept cartoons
(Appendix A-B-C-D-E). The argument scenarios were prepared by taking expert opinion. Before the
application, students were informed about the argumentation process, and sample applications
were shown. The face-to-face application by distributing activity sheets lasted a total of 6 class hours
/ 240 minutes within a one-week period. The activity applications were implemented personally by
the researcher.

Findings

The findings and interpretations of the argumentation levels obtained as a result of the study are
explained with tables in this section. The measurement tool used to collect the data included four
concept cartoons and a table of statements from argumentation techniques. Each of the findings of
the content analysis was evaluated with the tool developed by Erduran et al. (2004), and
argumentation levels were created.

The subject content in the first activity sheet created for argumentation is related to the effects of
force. Students were asked to refute the answers given by the characters in the cartoon to the
question "Does force have an effect on objects?" by justifying their claims against the answers. The
argument levels of the students for the first cartoon are given in Table 2.
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Table 2
Frequency Distribution and Percentage of Responses to the First Concept Cartoon by Level
Argumentation Level Frequency (f) Percentage (%)
1 7 23.3
2 18 59.9
3 3 9.9
4 2 6.6
5 - -
Total 30 100

As aresult of the analysis, when Table 2 is analyzed, 23.3% (n=7) of the 4th-grade students produced
arguments at level 1, while 59.9% (n=18) produced arguments at level 2. While 9.9% (n=3) students
produced arguments at level 3 and 6.6% (n=2) students produced arguments at level 4. In level 5, no
student produced an argument. For this reason, there is no data in the table. It is seen that while
students can easily present data, claims, and justifications in response to a simple claim, they cannot
make counterclaims and clear refutations. It was observed that the arguments formed by the
students in the argumentation process were concentrated at Level 2.

Some of the answers given by the students to the first concept cartoon are as follows:

Findings for Level 1:

S1: We cannot move an object at rest (Claim). Suna gave the correct answer according to me.
S18: Force causes objects to move (Claim). Tuna got it right.
520: If we apply force in the opposite direction to the direction of motion of an object, the

object accelerates (False claim).

As seen in the examples above, students could not go beyond presenting claims in their arguments.
Therefore, they did not use any counterclaim, justification, rebuttal, or supportive statements.

Findings for Level 2:

522: We cannot move an object at rest (Claim). Some substances may be heavy (Justification).

S14: 1 agree with Tuna because when we apply force to an object, the object moves
(Justification).

510: Force causes objects to move (Claim). Because if a force is applied to an object, the object
does not stay where it is and moves (Rationale). For example, when you push an eraser with
your finger, we see that the eraser moves (Supporting statement).

The arguments formed by the students in Cartoon 1 consist of claim, justification, and supporting
statements. It is seen that there is no rebuttal or counterclaim in the answers given by the students.

Findings for Level 3:

521: Force causes objects to move (Claim). Because when we apply a charged force to a
stationary object, it moves (Justification). But we cannot move fixed places like walls
(Counterclaim).

S11: Tuna's answer is correct. Because if we apply a force to an object, the object moves
(Rationale), I disagree with Eda. If we apply a force in the opposite direction to a moving
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object, the object slows down (Counterclaim).

When the findings are analyzed, it is seen that very few students, 9.9% (n=3), were able to formulate
claims, justifications, and counterclaims against a given claim.

Findings for Level 4:

T24: Tuna's answer is correct. Because when a force is applied to an object, the object moves
(Justification). Tuna also said so (Supporting statement). I disagree with the view that we
cannot move a stationary object. We can move it (Counterclaim) because we can afford it
(Reason). I can put an inanimate object on a surface and push or pull it with force. Thus, I can
convince (Rebuttal + Supporting statement).

When the findings at Level 4 are analyzed, it is observed that 6.6% of the students (n=2) were able
to form arguments at this level. They were able to create a new claim in response to a given claim,
and they were able to use justification, supporting statements, counterclaims, and rebuttal
statements.

The topic content in the second activity sheet created for argumentation was related to the force
exerted by a magnet. Strong magnets with the same poles were placed on the bumpers of the cars.
In response to the question, "What can we observe when the cars are brought closer to each other?"
students were asked to create their own claims against the claims of the characters given in the
cartoon and to refute their counterclaims by providing justification. The argument levels of the
students for this cartoon are given in Table 3.

Table 3
Frequency Distribution and Percentage of Responses to the Second Concept Cartoon by Level
Argumentation Levels Frequency (f) Percentage (%)
1 13 43.3
2 9 30
3 5 16.6
4 3 9.9
5 - -
Total 30 100

As a result of the analysis, when we look at Table 3, 43.3% (n=13) of 4th-grade primary school
students produced arguments at Level 1, while 30% (n=9) produced arguments at Level 2. While
16.6% (n=5) students produced arguments at Level 3 and 9.9% (n=3) students produced arguments
at Level 4. In Level 5, no student was able to produce an argument. For this reason, there is no data
for Level 5 in the table. It is seen that while students can mostly present data and claims easily in
response to a simple claim, they cannot provide justification, counterclaims, and clear refutations. It
was observed that the arguments formed by the students in the argumentation process were
concentrated at level 1.

Some of the answers given by the students to the second concept cartoon are as follows:
Findings belonging to Level 1:

510: Magnets with the same pole attract each other (False claim). Then, both cars move away
from each other because they step on the gas (Counterclaim).

513: It feels like an accident is inevitable. Cars collide (Claim).
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S518: Emre got it right (Supportive statement)

When the findings are analyzed, it is seen that the students responded with sentences that are far
from scientific. In response to the claim given at this level, students were inadequate in producing
arguments.

When the findings are analyzed, it is seen that the students responded with sentences that are far
from scientific. At this level, students failed to produce arguments in response to the claim given.

Findings for Level 2:

516: Both magnets have N poles (Data). If I bring two magnets closer, they repel each other
(Claim). Therefore, I found Emre's statement correct (Supporting statement).

S515: Magnets of the same polarity repel each other (Claim). In this case, cars do not have
accidents (Supporting statement).

The arguments formed at this level were expressed with claim, justification, and supportive
statements, and no refutations were encountered.

Findings for Level 3:

52: The same poles of magnets exert a repulsive force on each other (Claim). The same poles
of magnets do not attract each other (Counterclaim). Bade said wrong. Cars must have two
identical poles to avoid bumping into each other (Counterclaim). If we place a magnet on the
bumper of the car, we observe that they repel each other (Weak rebuttal).

S5: Cars do not come close to each other (Claim). Because the same poles of magnets cannot
approach each other (Reason). Cars cannot have an accident (Counterclaim). The same poles
of magnets repel each other (Claim).

When we look at this level of argumentation, we see that there is a series of claims presented in
response to the given claim, and clear justifications are presented together with counterclaims.

Findings for Level 4:

S11: Cars do not come close to each other (Claim). Because when the N pole and the N pole
of the magnet are side by side, they exert a repulsive force (Rationale). The same poles of the
magnet do not exert an attractive force on each other (Counter Claim). When we take two N-
pole magnets in our hands and bring them close to each other, we see that they exert a
repulsive force (Rebuttal). N and S pole magnets attract each other (Claim).

When the findings are analyzed, the claim is clearly defined. It is seen that there is a series of mutual
claims in the statements. As given in the example, students used descriptive statements rather than
shallow statements.

In the third activity sheet prepared for argumentation, the content of the topic is related to the fact
that force gives motion to objects and changes the direction of objects. Students were expected to
formulate arguments in response to the claims of the characters in the cartoon and to provide
justifications and rebuttals. The argument levels formed by the students for this cartoon are given
in Table 4.
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Table 4
Frequency Distribution and Percentage of Responses to the Third Concept Cartoon by Level
Argumentation Levels Frequency (f) Percentage (%)
1 9 30
2 19 63.3
3 1 3.3
4 1 3.3
5 - -
Total 30 100

As a result of the analyses, when Table 4 is analyzed, 30% (n=9) of the 4th-grade primary school
students produced arguments at level 1, while 63.3% (n=19) produced arguments at level 2. While
3.3% (n=1) students produced arguments at level 3 and 3.3% (n=1) students produced arguments at
level 4. In level 5, no student produced an argument. For this reason, there is no data at level 5 in the
table. It is seen that while students can easily present a claim and justification in response to a simple
claim, they cannot make counterclaims and clear refutations. It was observed that the arguments
formed by the students in the argumentation process were concentrated at level 2.

Examples of some of the answers given to the third concept cartoon are given.
Findings for Level 1:
S3: The force lost its effect when the ball was at the top (Claim). Ela was correct in describing
the ball going down rapidly.
524: When the force loses its effect, objects fall if they are in the air (Simple Assertion).
When we analyzed the findings, it was seen that the students used the wrong expression from the

given cartoon. However, the expressions they used were ambiguous. They were inadequate in the
argumentation process by using simple claims.

Findings belonging to Level 2:

519: The ball is under the accelerating effect of force as it goes down (Claim). Because when
we throw the ball up, it accelerates on the way down with the effect of gravity (Reason).

520: The ball accelerates as it moves downward (Data). Because it is under the accelerating
effect of force (Justification).

When we analyze the findings of this cartoon, we see that students were able to produce data and
justification for the given claim. It was also observed that students could not produce arguments at
a higher level.

Findings for Level 3:

S30: I agree with Ela because the ball is under the accelerating effect of the force as it goes
down (Justification). The ball is in the direction-changing effect of the force, not in the shape-
changing effect (Counterargument). The ball slows down just at the top and then accelerates
(Data).

Only 3.3% of the students (n=1) were able to produce arguments at this level. It was observed that
they were able to present data along with the counterclaims given to the claim. No rebuttal
statements were observed.
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Findings for Level 4:

52: I agree with Ela because when Omer threw the ball up, the ball made a deceleration
movement (Reason). The ball made an acceleration movement while falling down (Data). In
other words, the ball is under the accelerating effect of gravity and force (Claim). I disagree
with Ece. The force does not lose its effect when the ball is at the top (Counterclaim). If we
throw a ball up and keep the time it takes to reach the top, and if we keep the time it takes to
fall to the ground when we throw it down, we see that it goes down faster (Refutation).

When the argument is analyzed, it is observed that the claim is clearly defined and clearly refuted.
It is seen that there is a series of mutual claims.

The subject content in the fourth activity sheet prepared for argumentation is related to the
properties of magnets. In the cartoon, students were asked to guess which of the objects on the floor
the magnet could attract after it was broken into pieces. Students were expected to explain whether
they supported the claims of the characters or not, to put forward opposing claims, and to provide
justifications and rebuttals. The argument levels formed by the students for this cartoon are given
in Table 5.

Table 5
Frequency Distribution and Percentage of Responses to the Fourth Concept Cartoon by Level
Argumentation Levels Frequency (f) Percentage (%)
1 5 16.6
2 17 56.6
3 6 20
4 2 6.6
5 - -
Total 30 100

As a result of the analyses, when Table 5 is analyzed, 16.6% (n=5) of 4th-grade primary school
students produced arguments at level 1, while 56.6% (n=17) produced arguments at level 2. In level
3, 20% (n=06) of the students produced arguments, and in level 4, 6.6% (n=2) students produced
arguments. In Level 5, no student produced an argument. For this reason, no data was found in the
table. It is seen that while students can mostly present the claim and justification easily in response
to a simple claim, they cannot make counterclaims and clear refutations. It was observed that the
arguments formed by the students in the argumentation process were concentrated at level 2.

Examples of some of the answers given to the fourth concept cartoon are given.
Findings for Level 1:

S28: 1 support Ipek because we cannot attract anything without bringing the magnet into
contact with objects (False justification).

529: Magnets have two poles (Claim). Because she explained the properties of the magnet
correctly,, she answered correctly.

S1: I agree with Nil. Nil explained the properties of magnets correctly.

When the findings are analyzed, it can be clearly seen how shallow the answers given by the
students are. Rather than expressing their opinions, they stated that they agreed with the statements
and failed to produce arguments at this level.
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Findings belonging to Level 2:

512: A magnet attracts screws and paper clips (Claim). Because no matter how many parts the
magnet is divided into, it attracts substances such as iron, nickel, and cobalt (Reason).

O15: T agree with Nil because magnets always have two poles no matter how small they are
divided into parts (Claim). The magnet attracts iron, nickel, and cobalt (Data).

In response to the claims presented in the cartoon, students were able to produce arguments with
data, claims, and justification for the thoughts of the character they supported. However, there were
no opposing claims and rebuttal statements in their expressions.

Findings for Level 3:

525: Magnets do not lose their properties (Data). Because magnets always have two poles even
if they are broken into pieces (Claim). Therefore, it still continues to attract (Rationale). A
magnet is not a force that requires contact; it can attract without contact (Counterclaim).

526: I agree with Nil because a magnet does not lose its attraction no matter how many pieces
it is broken into, and it has two poles (Rationale). When a magnet is broken into pieces, it does
not lose its repulsion and attraction properties (Counterclaim). That is why we see that it
attracts paper clips and screws (Supporting statement).

In this level of argumentation process, it was observed that students were able to formulate
counterclaims against the claims. They strengthened their arguments by using supporting
statements.

Findings for Level 4:

524: 1 agree with Nil's idea because even if the magnet is broken, it still has 2 poles (Rationale).
A magnet attracts materials containing nickel, cobalt, and iron (Claim). The property is not
lost when the magnet breaks down (Counterclaim). For example, When I take a magnet, break
it into pieces, and hold it over iron, I observe that it attracts (Refutational statement).

In the arguments created at this level, students clearly defined the claim. It was observed that they
were able to produce arguments at a high level by creating counterclaims. They supported their
arguments with rebuttal statements.

Table 6 below shows the argument levels of the students' responses to the twenty-item table of
statements.
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Table 6
Frequency Distribution of Responses to the Table of Statements by Level
Level 1 Level 2 Level 3 Level 4 Level 5

Items f % f % f % f % f %
1. item 8 26.6 22 73.3 - - - - - -
2.item 25 83.3 4 13.3 1 3.3 - - - -
3. item 13 43.3 17 56.6 - - - - - -
4. item 13 43.3 16 53.3 1 3.3 - - - -
5. item 13 43.3 17 73.3 - - - - - -
6. item 8 26.6 21 69.9 1 3.3 - - - -
7. item 8 26.6 22 73.3 - - - - - -
8. item 4 13.3 23 76.6 3 9.9 - - - -
9. item 12 40 14 46.6 4 13.3 - - - -
10. item 11 36.6 19 63.3 - - - - - -
11. item 16 53.3 14 46.6 - - - - - -
12. item 8 26.6 22 73.3 - - - - - -
13. item 15 50 15 50 - - - - - -
14. item 8 26.6 22 73.3 - - - - - -
15. item 12 40 18 60 - - - - - -
16. item 17 56.6 13 43.3 - - - - - -
17. item 6 20 24 80 - - - - - -
18. item 12 40 18 60 - - - - - -
19. item 13 43.3 17 56.6 - - - - - -
20. item 8 26.6 22 73.3 - - - - - -

When the table of statements created as a result of the analysis was examined, it was observed that
students were able to produce arguments at level 1, level 2, and level 3. Although the data, claim,
and justification were clearly defined in the arguments they produced, counterclaims, supporting
statements, and rebuttals were not encountered. Students' ability to construct high-level arguments
was insufficient. For this reason, no data created atlevel 4 and level 5 were found in the table. Sample
answers given to the table of statements are as follows.

Findings for Level 1:

527: A ball hitting the goal post makes a spinning motion (False claim). Because it is an
experienced and true statement (Justification).

510: The same poles of magnets exert an attractive force on each other (False claim) because
they stick to each other (False justification).

515: Force and power are different things (Claim). Because they both exert force on each other
(False justification).

S9: A magnet attracts objects made of gold (False claim). We experimented and learned with
our teacher (False justification).

When the findings were analyzed, it was observed that the students gave very short and difficult to
understand answers to the claims given at this level. At this level, students were inadequate in
producing arguments. In addition, it is seen that they have misconceptions. In the argumentation
process, they realized that by producing false claims, they provided false and vague justifications
for the statements they supported.
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Findings belonging to Level 2:

S8: If the object is stationary, there is no force acting on the object (Claim). Because an object
does not move unless a force is applied to it (Reason).

S18: All beings have different speeds of motion (Claim). Because the rabbit is fast, the turtle is
slow (Reason).

S14: When a magnet breaks, it is not unipolar (Claim). Because a magnet does not lose its
repulsion and attraction properties when it breaks (Rationale).

S12: Plants are mobile beings (Claim). Because the sunflower changes its direction when it sees
the sun (Rationale).

The findings at this level indicate that students do not have high-level cognitive knowledge and
cannot use their knowledge. Students could only write justifications against the claims. Although
the expected level was above 4 and 5, it was concluded that the majority of the students remained
at level 2 in the argumentation process.

Findings related to level 3:

516: We can only increase and slow down the speed of objects by applying force (Claim). We
can change the shapes of objects by applying force (Counterclaim). For example, we can
change the shape of paper by making all kinds of things out of it (Supporting statement).

52: Force and power are different things (Claim). Because force allows us to move an object
(Claim). Power allows us to carry heavy things (Counterclaim). Although the two seem
similar, they are different (Supporting statement).

519: All beings have the same speed of motion (Claim). However, the speed of some entities
is not the same (Counterclaim). For example, the speed of a car and an airplane is different
(Supporting statement).

It is seen that the arguments at this level are medium level arguments. The fact that the arguments
include the counterclaims, as well as justification and supporting statements, shows that the
argumentation process is at level 3. It is thought that our students lack subject area knowledge or
cannot use higher level cognitive knowledge. It was observed that 33.3% of the students (n=10) were
able to produce arguments at level 3. In the table of expressions activity, there were findings
indicating that the ability to produce arguments at a higher level was not realized.

Discussion and Conclusion

In the light of the findings obtained as a result of this study, the argumentation skills of 4th-grade
elementary school students in the subject of the effects of force in the science course were
determined, and the results obtained were compared and discussed with other studies in the
literature. Toulmin's Argument Model was used to analyze the research. Accordingly, the
argumentation levels of the students were determined using the tool developed by Erduran et al. As
a result of the research, it is seen that the level of argumentation of students at the primary school
level is concentrated at the 1,2 level (f=23), and rare arguments are encountered at the 3,4 level (f=7).
At the 5% level (f=0), it was observed that no argument was produced. This study is in line with the
results of the study conducted by Cetin et al. (2014) in the first stage of the argumentation process,
which showed that students had low argument quality at the beginning of the process. Dasgin (2022)
determined the written argumentation levels of secondary school students and observed that they
formed simple arguments and that the majority of students could not make rebuttals justifying their
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claims.

In this study, in which the argumentation skills of students were determined, students formed
arguments at an inadequate level. Argumentation can be defined as the process of using reasoning
techniques and thinking skills. Concept cartoon increases the motivation of students in the
argumentation process, creates meaningful schemes in their minds, and makes learning permanent.
In addition, if the student has any misconceptions, it reveals them (Uslu & Cakmak, 2021). The
concept cartoons created by the researcher by taking expert opinions were prepared to improve
students' mental activities, to make the schemas they created in their minds meaningful, and to
measure students' high-level skills. In Cengizhan's (2011) study of teachers' opinions, it was seen
that concept cartoons made learning enjoyable and more understandable and that the content
supported by visuals had a positive effect on the perception process and lesson motivation.

In the 4th-grade science textbook written by Unal and Cengiz (2022), it is seen that there is little
innovation to measure higher level skills, and concept cartoons are encountered in multiple-choice
questions. However, the questions are mostly at the level of comprehension and application of
knowledge. It is seen that students who have not encountered concept cartoons much before are
inadequate in producing arguments in their statements. For this reason, this study reveals that the
deficiencies in the book should be eliminated, and students should be confronted with
argumentation-oriented questions. It is known that such questions are included in exams such as
PISA and TIMMS, and it is thought that the success levels of our students in international exams are
due to this situation (Kariper et al., 2014). This study was prepared to measure students' high-level
skills by including concept cartoons while creating a scale.

There are many studies in which argumentation-based learning has a positive effect on students'
learning achievement (Demirci, 2008; Tekeli, 2009; Aslan, 2010; Altun, 2010; Tiimay & Koseoglu,
2011). It has been observed that students who engage in argumentation during the education process
increase their ability to show evidence and their capacity to establish relationships between evidence
(Tirkoguz & Cin, 2013). Based on the research findings, this study supports that the argumentation
process will have a positive effect on students' learning capacity.

When we examine the study of Faize et al. (2017), we see how effective argumentation is in the
teaching process and how it is positively correlated with academic achievement. The aim of this
study is to create differences in students' cognitive worlds and to enable them to express their
thoughts freely by using scientific argumentation in science education. As a result of this study,
some suggestions were presented to overcome the problems and difficulties encountered. In this
respect, it is similar to the research results. Bogar (2019) emphasized the importance of developing
high-level skills of individuals in his study and opposed rote learning in science education. Science
is a discipline based on thinking rather than memorization. The importance of this study, which is
similar to the research, overlaps with the findings obtained. Ozcan (2016), in his study examining
teachers' awareness of argumentation, observed that educators did not have enough information
about argumentation activities. Based on this finding, in order for the process to be fully realized,
teachers should be sufficiently informed about argumentation activities, and if necessary, they
should be provided with in-service training so that they can manage the argumentation process
efficiently.

The data obtained as a result of this study provide information about the level of argument
formation skills of the students participating in the argumentation process. At the end of the
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argumentation process, students stated that they had difficulty in producing arguments and that
they faced such questions for the first time. However, they stated that they enjoyed reading the
questions and that they would like such activities to be included in the textbooks. When we
examined the argumentation studies previously conducted with students at different grade levels,
it was concluded that argumentation skills were not related to the grade level of the student. It is
among the observed results that the more the student is included in the argumentation process, the
higher the level of argument formation. When we look at argumentation-based learning studies, the
results obtained are studies that had a positive effect on students' achievement (Altun, 2010; Ceylan,
2012; Demirci, 2008). The development of students' self-expression skills and their ability to refute
the ideas they defend by presenting justifications, counterclaims, and supporters, in short, their
involvement in the process by using the argumentation method will increase their academic
achievement. This research supports this statement, as stated in the studies above.

In the light of the findings obtained in the study, the following suggestions are presented;

In the related literature, it is seen that fewer studies have been conducted on argumentation practices
for primary school students. In this context, a study can be conducted with a different discipline
other than science to measure argumentation skills. In-service training can be given to the teachers
who will implement the studies to learn about these practices and to use argumentation actively in
their lessons with the knowledge gained. In addition, in order to use argumentation actively,
bedside books for teachers with argumentation activities compatible with the curriculum can be
published. This study is limited to the topic of the effects of force in the science course conducted
with 30 students in the 4th grade of primary school. Future studies can be conducted at different
grade levels and with different courses.

Ethics Committee Approval: Permission for the research was obtained from Tokat Gaziosmanpasa University
Social and Human Sciences Research Ethics Committee on 10.10.2023 with decision number 16/26-27.

Author Contributions: In this study, both authors contributed equally to all stages of the research.

Conflict of Interest: There is no conflict of interest between the authors in this study.

53



Uluslararas: Tiirk Egitim Bilimleri Dergisi,
2025, 13 (1), 39-80.
https://doi.org/10.46778/goputeb.1431499

F
A

ISSN: 2148-2314

Ilkokul Ogrencilerinin Fen Bilimleri Dersinde Argiimantasyon

Becerilerinin Incelenmesi: Kuvvet Temas1 Ornegi

Hanife Gamze Hastiirk?® ® Melek Gengagab ®

a Dog. Dr., Tokat Gaziosmanpasa Universitesi, Tokat, Tiirkiye, gamzeyalvac@gmail.com

b Ogretmen, Milli Egitim Bakanhgz, Istanbul, Tiirkiye, melek.alci@hotmail.com

OZET
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Bu arastirmanin amaci, ilkokul dérdiincii sinif 6grencilerinin fen bilimleri dersi

kuvvetin etkileri konusunda becerilerini  incelemektir.
Arastirmaya, 2022-2023 egitim 6gretim y1l1 bahar déneminde Marmara bolgesinde
yer alan bir il merkezine bagl bir ilkokulda 6grenim gormekte olan ilkokul 4. sinif
diizeyinde 30 6grenci katilmistir. Veri toplama araci olarak arastirmaci tarafindan
gelistirilen, 6grencilerin argiimantasyon becerilerini tespit etmek amaciyla; 4
kavram karikatiiri, 1 ifadeler tablosu ve bunlara iliskin agik uglu sorular
kullamilmistir. Arastirmada betimsel tarama modeli kullanilmistir. Arastirmaya
katilan &grencilerin olusturduklar1 argiimanlar Erduran ve digerleri (2004)
tarafindan gelistirilen arag ile degerlendirilmistir. Veriler, igerik analizi ve betimsel

analiz yontemleri kullanilarak analiz edilmistir. Aragtirmanin sonucunda

arglimantasyon

ogrencilerin argiiman tiiretme diizeyinin 1,2 seviyesinde (f=23) yogunlastig1, 3,4
seviyesinde (f=7) nadir argiiman {irettikleri ve seviye 5'te (f=0) argiiman
tiretemedikleri goriilmiistiir. Ogrencilerin argiimantasyon siirecinde verilen
iddialara yonelik veri, iddia, gerekge, karsit iddia ve destekleyici ifadeler
kullanabildikleri ~goriilmiis fakat becerilerini diizeyde
kullanamadiklar1 gozlemlenmistir. argiimantasyon

ciiriitme yeterli

Arastirma sonucunda,
yonteminin kullanilmasina iliskin uygulayicilara ve program gelistiricilere yonelik
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Giris

Gecgmisten giiniimiize bireyler, yasam miicadelesi verirken dogay1 kesfetme arzusu ile doganin
icinde yasanan olgu ve olaylar1 incelemis, bu olaylar arasinda neden sonug iligkisi kurarak dogay:
anlamaya ¢alismistir. Dogay1 anlamak ve 6ziinii kavramak ugras: ise fen bilimlerini dogurmustur
(Demirci ve digerleri, 2017). Egitim sistemi igerisinde ise fen bilimlerine verilen 6énemin giin gectikge
daha da artti$1 yadsmmamaz bir gercektir. Tiim Ogrencilerin fen okuryazari bireyler olarak
yetistirilmesi gerekliligi fen bilimleri 6gretim vizyonunda belirtilmistir (MEB, 2013). Fen okuryazari
birey; 0zgiiveni ytiiksek, isbirligi yapmay1 seven, analitik diisiinebilen, etkili iletisim kurabilen,
ongoriilii ve yasam boyu 6grenmeyi kendine amag edinmis bireydir. Fen Bilimleri Dersi Ogretim
Programi’'nda (MEB, 2018a) 6grenmenin merkezinde 6grenci bulunur ve Ogretmen rehberdir.
Ogrencilere, bilgiyi anlamli ve kalict hale getirmesi, bilgiyi &ziimsemesi igin farkli dgrenme
ortamlarinda (isbirligine dayali 6grenme, gezi gozlem, proje d6devi, argiimantasyon vb.) 6grenme
firsatlar1 sunulmalidir. Etkili bir fen 6gretimi gergeklestirmek igin 6grencilerin kendisi rahatga ifade
edebilecegi, fikirlerine delil sunacagi, arkadaslarinin fikirlerine karsit goriisler ileri siirecegi ve
arkadaslarinin iddialarm ¢iirtitecegi cesitli argtimanlar iiretmesi gerekir (Kaya ve Kilig, 2010). Bu
asamada kullanilacak olan yontemlerden birisi de argiimantasyondur. Argiimantasyon, bireylerin
bir konuya iligskin iddialar olusturarak iddialarin1 destekleyici verilerle birlikte gerekgeler sunarak
savunmasi, karsit fikirleri ciiriitebilmesi ve kendi goriisiine katilmayanlar1 dogru bir dil kullanarak
ikna edebilmesi stireci olarak tamimlanmaktadir (Giil ve digerleri, 2018). Bagka bir ifadeyle,
argiimantasyon bir verinin dogrulugunun resmi olarak gosterilme durumu olabilir (Mochales ve
Moen, 2011). Veriler, 6ne siiriilen iddialar, gerekgeler, ¢iiriitmeler ve bunlar arasindaki iliskiler her
zaman agitklanamaz. Bazen argilimanlarin tizeri kapalidir, agik¢a goriinmeyebilir yani anlasilmazdir.
Bu durumda argiimantasyon siirecinin analiz edilerek agik hale getirilmesi gerekir. Ilgili alan
yazinda vurgulandig1 gibi argiimantasyon bilimin bir pargasidir. Asil amag¢ argiimantasyonun
Ogretim ve 6grenmenin bir parcasi olarak fen egitimi ile biitiinlestirilmesidir (Erduran ve Jimenez-
Aleixandre, 2008).

Fen bilimleri dersi 0gretim programinda temel hedef; arastiran, sorgulayan, merak eden,
kesfetmenin yollarini arayan, probleme ¢oziim odakli yaklasan, iletisim becerisi yiiksek bireyler
yetistirmek hedeflenir (MEB, 2018). Bu hedef dogrultusunda bireyin diisiinme, sorgulama ve akil
ylriitme becerisini kullanarak bilimsel bilgiyi kullanabilmesi ve buna uygun ortamlarin saglanmasi
gerekir. Bu 6gretim stirecinde kullanilacak olan yontemlerden birisi de argiimantasyon yontemidir
(Inam ve Giiven, 2019).

Alan yazinda bulunan c¢alismalarda farkli bir¢ok argiimantasyon modeli yer almaktadir. Bu
calismada “Toulmin Argiimantasyon Modeli” kullanilmistir. Toulmin’in argiimantasyon
modeli'nin kullanilmasinin sebebi, arastirmacilara sade bir igerik sunmasmin yani sira nitel
degerlendirme imkani vermesidir. Ayrica 6grenci seviyelerinin tespit edilmesi asamasida nicel
degerlendirme yapilmasina olanak saglar (Giil ve digerleri, 2018). Model sekildeki gibi sematize
edilmistir (Erduran ve digerleri, 2004).
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Sekil 1. de gorildiigli tizere, Toulmin'in gelistirdigi argiimantasyon modeli egitimde birgok
argiimantasyon ¢aligmasina onciiliik etmigtir. Bu model sayesinde argiimanlarin icerik ve kalitesinin
degerlendirilmesinde nasil uygulanabilecegini gostermektedir.

Yurt i¢i ve yurt dis1 calismalar analiz edildiginde argiimantasyona dayali bir¢ok ¢alismanin mevcut
oldugu goriilmektedir. Calisgmalarda her seviyeden 0Ogrenci, 6gretmen ve oOgretmen aday:
goriilmektedir. Ancak ilkokul seviyesinde yapilan, Ogrencilerin argiiman becerilerinin
incelenmesine dair ¢ok az ¢alisma vardir. Ornegin, Cetin ve digerleri (2014) yaptig1 calismada fen
egitiminde, belirli senaryolar yardimiyla lise 6grencilerinin argiiman kalitelerini incelemislerdir.
Yine Higde ve Aktamus (2016) 'm, 6gretmen adaylarinin fen dersine yonelik goriislerinin ve ders
stirecinde olusturduklar1 argiimanlarin incelendigi calisma Ogretmen adayr odaklhidir. Arslan ve
Tiiystiz (2023) hikayelendirme teknigi ile desteklenen argiimantasyon temelli egitim kapsaminda
yaptiklar1 ¢alismada 8.smif 6grencilerinin argiimantasyon seviyelerinin gelisimine olan etkilerini
incelemislerdir. Belirtilen boslugu doldurmak amaciyla yapilan bu arastirma ilkokul 4.smif
ogrencilerinin fen bilimleri dersinde kuvvetin etkileri konusunda argiimantasyon becerilerini
incelemeye yonelik bir calismadir.

Fen Ogretiminde argiimantasyon, Tiirkiye’de ve uluslararasi ¢alismalarda bir¢ok konuda ele
almarak incelenmistir. Argiimantasyon temelli fen 6gretimi (Cinar, 2013), argiimantasyon ve
elestirel diisiinme (Demiral, 2014), bilissel diisiinme becerileri (Deveci, 2009), argiimantasyonun
akademik basariya etkisi (Er ve Kirindi, 2020) ve fene yonelik tutumlar (Larrain ve digerleri, 2014)
etkili bir fen 6gretiminde 6nem arz eden konulardir.

Argilimantasyon stiregli bir ders esnasinda 6grenci sorgulamay1 6grenir, daha 6nce 6grendigi konu
hakkindaki semalarim1 sorgular, arkadaslarinin diisiincelerini 6nemser ve onlar1 etkili dinleyerek
arglimanlarii irdeler, kendi diisiincesini savunmak igin akil yiirtitme becerilerini kullanir. Boylece
diistincelerin savunulmas1 ve karsit diisiincelerin ciiriitiilmesi ile arastirma sorgulama siirecinin
icine girer (Ozcan, 2016).

MEB (2018b) ‘de belirtildigi gibi 6gretmen, dgrencilerin verilerden yola ¢ikarak olusturduklar:
iddialari, yine tartisma ortaminda gerekgeler sunarak arkadaslariyla paylasma siirecinde onlara
rehberlik eder. Ogretmenin argiiman siireci hakkinda yeterli donanima sahip olarak yetkinliklerini
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ortaya koymasi siirecin etkili yonetilmesini saglar. Boylece etkili bir fen 6gretiminin gereklilikleri
yerine getirilmis olur. Bu ¢alismada 6grencilerin becerilerini birebir gozlemlemekten ziyade etkinlik
calisma kagitlarindaki sorulara verecekleri cevaplar iizerinden analiz yapilmigtir. Ogrencilerin
arglimantasyon siirecinde kendilerini rahat hissetmesi, fikirlerini 6zgiirce sunabilmeleri igin imkan
saglanmistir. Arastiran, sorgulayan, elestirel diisiinen, gercek yasamda karsilastigi problemleri
kolaylikla ¢6ziimleyen, merak duygusu olan bireylerin yetistirilmesi egitim sistemimizin ayrilmaz
bir parcasidir. Ogretmenlerden, sadece fen egitiminde degil, diger disiplinlerde de bu davranislar
tizerine odaklanilmasi ve 21. yy'in yeterliklerine uygun Ogrenci modeli yetistirilmesi
beklenmektedir. Argiimantasyon tekniginin 6gretmenler tarafindan ilkokul diizeyinden itibaren
kullanilmaya baslanmasi ile gelecekte kendini daha iyi ifade edebilen bireyler yetismesi
hedeflenmektedir.

Yontem

Arastirma Deseni

4. smif ilkokul o6grencilerinin Fen Bilimleri “Kuvvetin Etkileri” konusunda argiimantasyon
becerilerinin incelendigi bu calismada betimsel tarama modeli kullanilmistir. Betimsel tarama
deseninin amaci aragtirilmak istenen bir problemin veya konunun, mevcut durumunu ortaya
¢ikarmaktir (Karakaya, 2012).

Calisma Grubu

Arastirmanin ¢alisma grubunu Istanbul ili Biiyiikgekmece ilgesindeki bir ilkokulun 4. sinifina devam
eden 30 ogrenci olusturmaktadir. Orneklemin belirlenmesinde uygun oOrnekleme ydntemi
se¢ilmistir. Uygun 6rnekleme arastirmaci tarafindan kolay ulasilan, zaman, mekan vb. konularinda
kisith olma hali nedeniyle tercih edilen bir yontemdir (Ozmen ve Karamustafaoglu, 2019). Uygun
ornekleme yonteminin secilmesinin sebebi aragtirmacinin gorev yapti$1 kurumda kolay ulagilan,
zaman ve mekan agisindan kolaylik saglamaktadir.

Veri Toplama Araglan

Uygulama asamasinda kullanilan veri toplama araglari, 4. sif fen bilimleri kuvvetin etkileri
konusundaki kazanimlar ¢ergevesinde arastirmaci tarafindan hazirlanmistir. Etkinlik kagitlarinda
20 maddelik ifadeler tablosu ve 4 kavram karikatiiriinden olusan argiiman sorular1 yer almaktadar.
Olusturulan argiiman senaryolar1 uzman goriisleri (alan uzmani ve 6l¢gme degerlendirme uzmani)
alinarak hazirlanmistir. Aragtirmanin 6ncesinde Tokat Gaziosmanpasa Universitesi Sosyal ve Beseri
Bilimler Etik Kurulu tarafindan 10.10.2023 tarihinde 16/26-27 numaral karar ile etik kurul onay1
alinmigtur.

Veri Analizi

Calismadan elde edilen veriler, igerik analiz yontemlerinden betimsel igerik analizi kullanilarak
gerceklestirilmistir. Betimsel analizin, arastirmacilar igin ¢alismak istedikleri farkli olgu ve olaylar
hakkinda ozet bilgi elde edebilmeleri igin siklikla basvurulan bir yontemdir (Biiyiikoztiirk ve
digerleri, 2008). Arastirma bulgularinin degerlendirilmesi, Toulmin Argiiman Modeli kullanilarak
yapimistir. Argiimantasyon becerilerini 6lgmek ig¢in Erduran ve digerleri (2004) tarafindan
gelistirilen analitik ¢erceve asagidaki tabloda verilmistir.
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Tablo 1
Argiimantasyon Kalitesini Degerlendirmek Icin Kullanilan Analitik Cerceve
Diizeyler Diizeylerin igerigi
Diizey 1 Sunulan basit bir iddianin karsisinda ona karsilik sunulan diger basit bir iddianin
oldugu veya sunulan iddia kargisinda hi¢bir iddianin sunulmadig1 diizeydir.
Diizey 2 Bir iddiaya karsilik sunulan iddia ile beraber veri, gerekce veya destekleyicinin oldugu

ancak herhangi bir ciiriitmenin olmadig1 argiimantasyon diizeyidir.
Diizey 3 Bu diizey argiimantasyon siireci igerisinde sunulan iddialar serisine karsilik sunulan
iddialar serisinin oldugu diizeydir. Sunulan iddialar ve kars1 iddialarla birlikte veri,
gerekce veya destekleyici de vardir. Bunun yaninda nadiren de olsa ciiriitmeler

bulunmaktadir.
Diizey 4 Olusturulan iddia net bir sekilde tanimlanarak net bir ¢lirtitme ile sunulur. Bu
diizeyde karsilikli iddialar serisi yer alabilir.
Diizey 5 Bu diizeyde olusturulan argiimanda biitiin bilesenler genisletilmis bir sekilde bulunur

ve birden fazla net ciiriitme igerir. Genellikle daha uzun siireli argiimanlar vardir.

Tablo 1 incelendiginde, diizey 1 ve diizey 2’de ¢liriitmelerin olmadig; diizey 3, diizey 4 ve diizey
5’te clirlitmelerin oldugu gozlemlenmektedir. Diizey 1 ve diizey 2’'de {iretilen argiimanlar, cliriitme
ile gerceklesmedigi icin diisiik seviyede argiimanlardir. Diizey 3, diizey 4 ve diizey 5'te iiretilen
arglimanlarin igerisinde ¢iirtitme oldugu igin kaliteli olarak nitelendirilmektedir (Dasgin, 2022).
Verilerin analiz siirecinde ogrencilerin verdikleri cevaplar bu analitik cerceve esas almarak
olusturulmustur. Ayrica igerik analizi ile tespit edilen bulgular bu verilere gore tablolastirilmistir.
Arastirmaci, uzman Kkisilerin goriistinii alarak ¢alismay1 tamamlamistir.

Uygulama Siireci

Uygulama siirecindeki kullanilacak olan etkinlik kagitlari, 4. simf fen bilimleri kuvvetin etkileri
konusundaki kazanimlar gergevesinde arastirmaci tarafindan hazirlanmistir. Etkinlik kagitlarinda
20 maddelik ifadeler tablosu ve 4 kavram karikatiiriinden olusan argiiman sorular1 yer almaktadir
(Ek A-B-C-D-E). Olusturulan argiiman senaryolar1 uzman goriisii alinarak hazirlanmistir.
Uygulama Oncesinde Ogrencilere argiimantasyon siireci hakkinda bilgi verilmis ve Ornek
uygulamalar gosterilmistir. Etkinlik kagitlar1 dagitilarak yiiz yiize yapilan uygulama bir haftalik
siire igerisinde toplam 6 ders saati/ 240 dakika stirmiistiir. Etkinlik uygulamalari arastirmaci
tarafindan bizzat uygulanmistir.

Bulgular

Calisma sonucunda elde edilen arglimantasyon diizeylerine ait bulgular ve yorumlar bu béliimde
tablolar ile agiklanmistir. Veriler toplanirken kullanilan Olgme aracinda argiimantasyon
tekniklerinden dort adet kavram karikatiirii ve bir ifadeler tablosu yer almaktadir. Icerik analizi
tespit edilen bulgularin her biri Erduran ve digerleri (2004) tarafindan gelistirilen arag ile
degerlendirilmis ve argiiman diizeyleri olusturulmustur.

Argilimantasyon i¢in olusturulan birinci etkinlik kagidindaki konu igerigi kuvvetin etkileri ile
ilgilidir. “Kuvvetin cisimler {izerinde etkisi var midir?” sorusuna karikatiirdeki karakterlerin
verdigi cevaplara karsit iddialarini gerekgelendirerek ogrencilerin ciiriitme yapmalar: istenmistir.
Birinci karikatiir igin 6grencilerin argiiman diizeyleri Tablo 2’'de verilmistir.
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Tablo 2
Birinci Kavram Karikatiiriine Verilen Cevaplarin Diizeye Gore Frekans Dagilimi ve Yiizdesi
Argilimantasyon Diizeyi Frekans (f) Yiizde (%)
1 7 23.3
2 18 59.9
3 3 9.9
4 2 6.6
5 - -
Toplam 30 100

Yapilan analizler sonucunda Tablo 2 incelendiginde, ilkokul 4. smif 6grencilerinin %23,3'ti (n=7)
diizey 1 ‘de argliman {iretirken; %59,9'u (n=18) diizey 2’de argiiman {iiretmislerdir. Diizey 3'te
argiiman tireten 6grenci %9,9 “u (n=3) olustururken ve diizey 4'te %6,6 (n=2) 6grenci argiiman
iretmislerdir. Diizey 5 “te ise hicbir 6grenci argiiman iiretememistir. Bu sebeple tabloda herhangi
bir veriye rastlanilmamaktadir. Ogrenciler basit bir iddiaya karsilik gogunlukla veri, iddia, gerekgeyi
rahatca sunabilirken, karsit iddia ve net ¢lirlitmeler yapamadiklar1 goriilmektedir. Ogrencilerin
argiimantasyon siirecinde olusturduklar: argtimanlarin Diizey 2’de yogunlasti$1 gozlemlenmistir.

Birinci kavram karikatiiriine 6grencilerin verdikleri cevaplardan bazilar1 sunlardir:
Diizey 1’e ait bulgular:

O1: Duran bir cismi hareket ettiremeyiz (Iddia). Suna bana gore dogru cevabi vermistir.

O18: Kuvvet cisimlerin hareket etmesine neden olur (Iddia). Tuna dogru bilmis.

O20: Bir cismin hareket yoniine zit yonde kuvvet uygularsak cisim hizlanir (Yanls iddia).
Yukaridaki 6rneklerde goriildiigii gibi 6grenciler olugturduklar: argiimanlarda iddia sunmaktan ote

gidememislerdir. Dolayisiyla karsit iddia, gerekge, ¢liriitiicii ve destekleyici herhangi bir ifade
kullanmamuiglardir.

Diizey 2'ye ait bulgular:

0O22: Duran bir cismi hareket ettiremeyiz (Iddia). Bazi maddeler agir olabilir (Gerekge).

O14: Tuna’ya katiliyorum. Ciinkii bir cisme kuvvet uyguladigimiz zaman cisim hareket eder
(Gerekge).

010: Kuvvet cisimlerin hareket etmesine neden olur (Iiddia). Ciinkii bir cisme kuvvet
uygulanirsa cisim oldugu yerde durmaz ve hareket eder (Gerekge). Ornegin; bir silgiyi
parmaginizla ittirdiginizde silginin yer degistirdigini goriiriiz (Destekleyici ifade).

Karikatiir 1’de 6grencilerin olusturdugu argiimanlar iddia, gerekce ve destekleyici ifadelerden
olugmaktadir. Ogrencilerin verdikleri cevaplarda herhangi bir ciiriitmenin ve karsit iddiamn yer
almadig1 goriilmektedir.

Diizey 3’e ait bulgular:

O21: Kuvvet cisimlerin hareket etmesine neden olur (Iddia). Ciinkii duran bir cisme yiklii bir
kuvvet uyguladigimizda hareket eder (Gerekge). Ama duvar gibi sabit olan yerleri hareket
ettiremeyiz (Karsit iddia).

O11: Tuna’nin cevabi dogru. Ciinkii bir cisme kuvvet uygularsak cisim hareket eder (Gerekge)
Eda’ya katilmiyorum. Hareket eden bir cisme zit yonde kuvvet uygularsak cisim yavaglar(
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Karsit iddia).

Bulgulara bakildiginda 6grencilerin ¢ok az bir kismi1 %9,9"u (n=3) verilen bir iddiaya karsilik iddia,
gerekge ve karsit iddialar olusturabildikleri goriilmektedir.

Diizey 4’e ait bulgular:

O24: Tuna’nin cevabi dogrudur. Ciinkii bir cisme kuvvet uygulandiginda cisim hareket eder
(Gerekge). Tuna’da Oyle sOylemis (Destekleyici ifade). Duran bir cismi hareket ettiremeyiz
goriisiine katilmiyorum. Hareket ettirebiliriz. (Karsit iddia). Ciinkii giiclimiiz buna yetebilir
(Gerekge). Cansiz bir varlig1 bir zeminin {izerine koyar ve o cismi kuvvet uygulayarak iter
veya ¢ekerim. Boylece ikna edebilirim (Ciiriitiicii+ Destekleyici ifade).

Diizey 4'teki bulgulara bakildiginda o6grencilerin %6,6 ‘simnin (n=2) bu diizeyde argiiman
olusturabildikleri gozlemlenmistir. Verilen bir iddiaya karsilik yeni bir iddia olusturabildikleri gibi
gerekge, destekleyici ifade, karsit iddia ve clirtitiicii ifadeler kullanabilmislerdir.

Argiimantasyon igin olusturulan ikinci etkinlik kagidindaki konu igerigi miknatisin uyguladig:
kuvvet ile ilgilidir. Arabalarin tamponlarina kutuplari ayn1 olan giiglii miknatislar yerlestirilmistir.
“Arabalar birbirlerine yaklastirlldiginda neler gézlemleyebiliriz?” sorusuna karikatiirde verilen
karakterlerin iddialarma karsilik kendi iddialarmi olusturmalar1 ve karsit iddialarmi gerekge
sunarak ¢lirlitme yapmalari istenmistir. Bu karikatiir i¢in 6grencilerin argiiman diizeyleri Tablo 3'te

verilmistir.
Tablo 3
Ikinci Kavram Karikatiiriine Verilen Cevaplarin Diizeye Gére Frekans Dagilimi ve Yiizdesi
Argilimantasyon Diizeyleri Frekans (f) Yiizde (%)
1 13 43.3
2 9 30
3 5 16.6
4 3 9.9
5 - -
Toplam 30 100

Yapilan analizler sonucunda Tablo 3’e baktigimizda ilkokul 4. sinif 6grencilerinin %43,3'i (n=13)
diizey 1 ‘de argiiman tiretirken; %30"u (n=9) diizey 2’de argliman iiretmislerdir. Diizey 3'te argiiman
iireten 6grenci %16,6 “y1 (n=5) olustururken ve Diizey 4'te %9,9 (n=3) 6grenci argliman {iretmislerdir.
Diizey 5 ‘te ise hicbir Ogrenci argiiman iiretememistir. Bu sebeple tabloda diizey 5e ait veri
bulunmamaktadir. Ogrenciler basit bir iddiaya karsilik cogunlukla veri ve iddiay1 rahatca
sunabilirken; gerekge, karsit iddia ve net ciiriitmeler yapamadiklar1 goriilmektedir. Ogrencilerin
argiimantasyon siirecinde olusturduklar: argiimanlarin diizey 1’de yogunlasti$1 gozlemlenmistir.

Ikinci kavram karikatiiriine 6grencilerin verdikleri cevaplardan bazilari sunlardur:
Diizey 1’e ait bulgular:

0O10: Ayri kutba sahip miknatislar birbirini geker (Yanlis iddia). Sonra iki araba da gaza bastig1
icin birbirinden uzaklagir (Karsit iddia).

0O13: Kaza kacinilmaz gibi geliyor. Arabalar carpisir. (iddia)

O18: Emre dogru bilmis. (Destekleyici ifade)
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Bulgulara bakildiginda 6grencilerin bilimsellikten uzak climleler kullanarak cevap verdikleri
goriilmektedir. Bu diizeyde verilen iddiaya karsilik o6grenciler argiiman iiretmede yetersiz
kalmiglardir.

Diizey 2'ye ait bulgular:

O16: Miknatislarin ikisi de N kutupludur (Veri). Ben iki miknatisi yaklastirirsam birbirlerini
iterler (Iddia). Bu yiizden Emre'nin ifadesini dogru buldum (Destekleyici ifade).

O15: Ayni kutuptaki miknatislar birbirini iter (Iddia). Bu durumda arabalar kaza yapmaz
(Destekleyici ifade).

Bu diizeyde olusturulan argiimanlar iddia, gerekge ve destekleyici ile ifade edilmistir ve
cliritmelere rastlanilmamaktadar.

Diizey 3’e ait bulgular:

0O2: Miknatislarin ayni kutuplari birbirine itme kuvveti uygular (Iddia). Miknatislarmn ayni
kutuplar1 birbirini ¢ekmez (Karsit iddia). Bade yanlis sdylemistir. Arabalarin birbirine
carpmamast igin iki ayni kutba sahip olmasi gerekir (Karsit iddia). Arabanin tamponuna
miknatis yerlestirirsek birbirini ittigini gozlemleriz (Zayif giirtitiicii).

O5: Arabalar birbirine yaklasmaz (Iddia). Ciinkii miknatislarin ayni kutuplari birbirine
yaklasamaz (Gerekge). Arabalar kaza yapamaz (Karsit iddia). Miknatislarin ayni kutuplari
birbirini iter (Iddia).

Bu argiimantasyon diizeyine baktigimizda verilen iddiaya karsilik sunulan bir iddia serisinin
oldugunu ve karsit iddialarla birlikte net gerekgeler sunuldugu goriilmektedir.

Diizey 4’e ait bulgular:

O11: Arabalar birbirine yaklasmaz (Iddia). Ciinkii miknatisin N kutbu ile N kutbu yan yana
gelince itme kuvveti uygular (Gerekge). Miknatisin ayni kutuplar1 birbirine ¢ekme kuvveti
uygulamaz (Karsit Iddia). ki tane N kutuplu miknatisi elimize alip birbirine
yaklastirdigimizda itme kuvveti uyguladiklarimi goriiriiz (Ciriitiicii). N ve S kutuplu
miknatis ise birbirini ceker (Iddia).

Bulgulara bakildiginda olusturulan iddia net bir sekilde tanimlanmistir. ifadelerde karsilikli iddia
serisi oldugu goriilmektedir. Ornekte verildigi gibi 6grenciler, s1g ifadeler kullanmaktan gok
aciklayici ifadelere yer vermislerdir.

Argilimantasyon i¢in hazirlanan tglincii etkinlik kagidindaki konu igerigi, kuvvetin cisimlere
hareket kazandirmasi ve cisimlerin yoniinii degistirmesi ile ilgilidir. Ogrencilerden beklenen,
karikatiirdeki karakterlerin iddialarina karsilik iddialar olusturmalari, gerekcelendirmeler yaparak
ciiriitmeler ortaya koymalaridir. Bu karikatiir i¢in 6grencilerin olusturdugu argiiman diizeyleri
Tablo 4’te verilmistir.
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Tablo 4
Ugiincii Kavram Karikatiiriine Verilen Cevaplarin Diizeye Gore Frekans Dagilimi ve Yiizdesi
Argilimantasyon Diizeyleri Frekans (f) Yiizde (%)
1 9 30
2 19 63.3
3 1 3.3
4 1 3.3
5 - -
Toplam 30 100

Yapilan analizler sonucunda Tablo 4 incelendiginde, ilkokul 4. smif 6grencilerinin %30'u (n=9)
diizey 1 ‘de argiiman {iretirken; %63,3'1i (n=19) diizey 2'de argiiman {iretmislerdir. Diizey 3’te
argiliman tiireten 6grenci %3,3 ‘i (n=1) olustururken ve diizey 4'te %3,3 (n=1) dgrenci argiiman
iretmistir. Diizey 5 “te ise hicbir 6grenci argiiman {iretememistir. Bu sebeple tabloda diizey 5'te
herhangi bir veriye rastlanilmamaktadir. Ogrenciler basit bir iddiaya kargilik cogunlukla iddia ve
gerekceyi rahatca sunabilirken; karsit iddia ve net ¢lirtitmeler yapamadiklar1 goriilmektedir.
Ogrencilerin argiimantasyon siirecinde olusturduklar1 argiimanlarin diizey 2’de yogunlastig
gozlemlenmistir.

Ugiincii kavram karikatiiriine verilen cevaplardan bir kismina érnekler verilmistir.
Diizey 1’a ait bulgular:

O3: Top, tam tepedeyken kuvvet etkisini yitirmistir (Iddia). Ela topun hizla asag1 gitmesini
anlatarak dogru soylemistir.
O24: Cisimler kuvvet etkisini yitirdiginde, cisimler eger havada ise diigerler (Basit Iddia).

Bulgular1 inceledigimizde Ogrencilerin, verilen karikatiirden yanlis ifadeye yoOneldikleri

goriilmiistiir. Bununla birlikte kullandiklar1 ifadeler muglak ifadelerdir. Basit iddialar kullanarak
arglimantasyon siirecinde yetersiz kalmiglardir.

Diizey 2'ye ait bulgular:

O19: Top, asag1 inerken kuvvetin hizlandirici etkisindedir (Iddia). Ciinkii topu yukari atinca
yer ¢ekiminin de etkisi ile asag1 giderken hizlanir (Gerekge).

020: Top, asag1 dogru hareket ederken hizlamir (Veri). Ciinkii kuvvetin hizlandirict
etkisindedir (Gerekge).

Bu karikatiir bulgularini inceledigimizde Ogrenciler, verilen iddiaya karsilik veri ve gerekge
iiretebilmislerdir. Ayrica 6grencilerin ist diizeyde argiiman tiretemedikleri gézlemlenmistir.

Diizey 3’e ait bulgular:
030: Ela’ya katiiyorum. Ciinkii top asagi inerken kuvvetin hizlandirici etkisindedir
(Gerekge). Top, kuvvetin sekil degistirici etkisinde degil yon degistirici etkisindedir (Karsit

iddia). Top, tam tepedeyken yavaslar sonra hizlanir (Veri).

Ogrencilerin yalnizca %3,3ii (n=1) bu diizeyde argiiman {iretebilmiglerdir. Iddiaya verilen karsit
iddialarla birlikte veri sunabildikleri gozlemlenmistir. Herhangi bir ¢liriitiicii ifadeye
rastlanilmamustir.
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Diizey 4’e ait bulgular:

O2: Ela’ya katiliyorum. Ciinkii, Omer elindeki topu yukari attiginda top, yavaslama hareketi
yapmustir (Gerekge). Top, asag1 diiserken hizlanma hareketi yapmistir (Veri). Yani top yer
cekimi ile kuvvetin hizlandirial etkisindedir (Iddia). Ece’ye katilmiyorum. Kuvvet, top
tepedeyken etkisini yitirmez (Karsit iddia). Bir topu yukari atip tepeye ulasma siiresini
tutarsak, bir de asag1 atarken yere diisiis siiresini tutarsak asag1 inerken daha hizli indigini
goruriiz (Cliriitiicii ifade).

Olusturulan argiiman incelediginde iddianin net bir sekilde tanimlandigi ve net bir sekilde
ciiriitiilme yapildig1 gozlemlenmistir. Karsilikli iddialar serisinin yer aldig1 goriilmektedir.

Argilimantasyon i¢in hazirlanan dordiincii etkinlik kagidindaki konu igerigi, miknatisin 6zellikleri
ile ilgilidir. Verilen karikatiirde miknatisn parcalara ayrildiktan sonra yerdeki nesnelerden
hangisini ¢ekebilecegini tahmin etmeleri istenmistir. Ogrencilerden, karakterlerin iddialarim
destekleyip desteklemediklerini agiklayarak, karsit iddialar one siirmeleri, gerekgelendirmeler
yaparak clirtitmeler ortaya koymalar: beklenmistir. Bu karikatiir i¢in 6grencilerin olusturdugu
argiiman diizeyleri Tablo 5te verilmistir.

Tablo 5
Dordiincii Kavram Karikatiiriine Verilen Cevaplarin Diizeye Gore Frekans Dagilimi ve Yiizdesi
Argumentation Levels Frekans (f) Yiizde (%)
1 5 16.6
2 17 56.6
3 6 20
4 2 6.6
5 - -
Toplam 30 100

Yapilan analizler sonucunda Tablo 5 incelendiginde, ilkokul 4. sinif 6grencilerinin %16,6’s1 (n=5)
diizey 1 ‘de argliman tiretirken; %56,6’s1 (n=17) diizey 2’de argiiman {iiretmislerdir. Diizey 3’te
argiiman treten ogrenci %20'yi (n=6) olustururken ve diizey 4'te %6,6 (n=2) 6grenci argiiman
iretmistir. Diizey 5 ‘te ise higbir 6grenci argiiman tiretememistir. Bu sebeple tabloda herhangi bir
veriye rastlanilmamugtir. Ogrenciler basit bir iddiaya karsilik cogunlukla iddia ve gerekgeyi rahatca
sunabilirken; karsit iddia ve net giiriitmeler yapamadiklari goriilmektedir. Ogrencilerin
arglimantasyon siirecinde olusturduklar1 argiimanlarin seviye 2’de yogunlastig1 gozlemlenmistir.

Dordiincii kavram karikatiiriine verilen cevaplardan bir kismina 6rnekler verilmistir.
Diizey 1’e ait bulgular:

O28: ipek’i destekliyorum. Ciinkii miknatisi cisimlere temas ettirmeden higbir seyi cekemeyiz
(Yanlis gerekge).

029: Miknatislarn iki kutbu vardir (Iddia). Ciinkii miknatisin 6zelliklerini dogru aciklamistir.
Bu yiizden dogru cevaplamaistir.

O1: Nil’e katiliyorum. Nil miknatisin dzelliklerini dogru agiklamistir.

Bulgular incelendiginde Ogrencilerin verdikleri cevaplarin ne kadar sig oldugu acikca
goriilebilmektedir. Diistincelerini sdylemekten ziyade ifadelere katildiklarini belirtip bu diizeyde
argiiman tiretmede yetersiz kalmislardir.
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Diizey 2'ye ait bulgular:

O12: Miknatis, vida ve atagi kendisine ceker (Iddia). Ciinkii miknatis kag parcaya ayrilirsa
ayrilsin demir, nikel, kobalt gibi maddeleri kendine ¢eker (Gerekge).

O15: Nil'e katiliyorum. Ciinkii miknatislar ne kadar kiiciik parcalara ayrilirsa ayrilsin her
zaman iki kutbu vardir (Iddia). Miknatis demir, nikel ve kobalt1 ceker (Veri).

Ogrenciler karikatiirde sunulan iddialara karsilik destekledikleri karakterin diisiincelerine veri,
iddia ve gerekge ile argiiman tiiretebilmislerdir. Ancak ifadelerinde karsit bir iddia ve ¢liriitiicii
ifadelere rastlanilmamaktadir.

Diizey 3’e ait bulgular:

O25: Miknatislar 6zelliklerini kaybetmezler (Veri). Ciinkii miknatislar, parcalara ayrilsalar da
her zaman iki kutbu vardir (Iddia). Bu ylizden hala cekmeye devam eder (Gerekge). Miknatis
temas gerektiren bir kuvvet degildir, temas ettirmeden de ¢ekebilir (Karsit iddia).

0O26: Nil'e katihyorum. Ciinkii miknatis, kag pargaya ayrilirsa ayrilsin gekim giiciinii
kaybetmez ve iki kutbu vardir (Gerekge). Miknatis parcalandiginda itme ve ¢cekme 6zelligini
kaybetmez (Karsit iddia). Bu yiizden atas ve vidayi ¢ektigini goriiriiz (Destekleyici ifade).

Bu diizey arglimantasyon siireci igerisinde Ogrenciler iddialara karsihik, karsit iddialar
olusturabildikleri  gozlemlenmistir. ~ Destekleyici  ifadeler = kullanarak  argiimanlarim
kuvvetlendirmislerdir.

Diizey 4’e ait bulgular:

0O24: Nil'in diisiincesine katiliyorum. Ciinkii miknatis parcalansa bile hala 2 kutuplu kalmaya
devam eder (Gerekge). Miknatis; iginde nikel, kobalt ve demir bulunan maddeleri geker
(Iddia). Miknatis pargalandiginda 6zelligi kaybolmaz. (Karsit iddia). Ornegin; Bir miknatis
alip parcalayarak demirin iizerine tuttugumda ¢ektigini gozlemlerim (Ciiriitiicli ifade).

Bu diizeyde olusturulan arglimanlarda ogrenciler net bir sekilde iddiay1 tanimlamislardir. Karsit
iddialar olusturarak {ist diizeyde argiiman {iretebildikleri goriilmiistiir. Ciiriitiicti ifadelerle
arglimanlarini desteklemislerdir.

Asagidaki Tablo 6’da Ogrencilerin olusturulan yirmi maddelik ifadeler tablosuna verdikleri
cevaplarin argiiman diizeyleri verilmistir.
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Tablo 6
Ifadeler Tablosuna Verilen Cevaplarin Diizeye Gore Frekans Dagilim
Diizey 1 Diizey 2 Diizey 3 Diizey 4 Diizey 5
Maddeler f % f % f % f %o f %
1.madde 8 26.6 22 73.3 - - - - - -
2.madde 25 83.3 4 13.3 1 3.3 - - - -
3.madde 13 43.3 17 56.6 - - - - - -
4.madde 13 43.3 16 53.3 1 3.3 - - - -
5.madde 13 43.3 17 73.3 - - - - - -
6.madde 8 26.6 21 69.9 1 3.3 - - - -
7.madde 8 26.6 22 73.3 - - - - - -
8.madde 4 13.3 23 76.6 3 9.9 - - - -
9.madde 12 40 14 46.6 4 13.3 - - - -
10.madde 11 36.6 19 63.3 - - - - - -
11.madde 16 53.3 14 46.6 - - - - - -
12.madde 8 26.6 22 73.3 - - - - - -
13.madde 15 50 15 50 - - - - - -
14.madde 8 26.6 22 73.3 - - - - - -
15.madde 12 40 18 60 - - - - - -
16.madde 17 56.6 13 43.3 - - - - - -
17.madde 6 20 24 80 - - - - - -
18.madde 12 40 18 60 - - - - - -
19.madde 13 43.3 17 56.6 - - - - - -
20.madde 8 26.6 22 73.3 - - - - - -

Yapilan analizler sonucu olusturulan ifadeler tablosu incelendiginde, 6grencilerin diizey 1, diizey 2
ve diizey 3'te argiiman {iretebildikleri gozlemlenmistir. Urettikleri argiimanlarda veri, iddia ve
gerekce net bir sekilde tanimlanmasina ragmen karsit iddia, destekleyici ifade ve ciirtitiiciilere
rastlanilmamustir. Ogrencilerin {ist diizey argiiman olusturabilme becerileri yetersiz kalmistir. Bu
sebeple tabloda diizey 4 ve diizey 5'te olusturulan herhangi bir veriye rastlanilmanustir. ifadeler
tablosuna verilen 6rnek cevaplar agsagidaki gibidir.

Diizey 1’e ait bulgular:

027: Kale diregine carpan bir top dénme hareketi yapar (Yanlis iddia). Ciinkii deneyimlenmis
ve dogru bir ifadedir (Gerekge).

0O10: Miknatislarin aymi kutuplari birbirine gekme kuvveti uygular (Yanhs iddia). Ciinkii
birbirlerine yapisirlar (Yanls gerekge).

O15: Giig ve kuvvet farkl seylerdir (Iddia). Ciinkii ikisi de birbirine kuvvet uygular (Yanls
gerekge).

09: Miknatis altindan yapilmis olan cisimleri ¢eker (Yanlis iddia). Ciinkii 6gretmenimizle
deneyip 6grenmistik (Yanlis gerekge).

Verilen bulgular incelendiginde 6grencilerin bu diizeyde verilen iddialara ¢ok kisa ve anlasilmasi
giic yanitlar verdikleri gozlemlenmistir. Bu diizeyde oOgrenciler argiiman iiretmede yetersiz
kalmistir. Bununla birlikte kavram yanilgilarina sahip olduklar1 goriilmektedir. Yanls iddialar
iireterek gergeklestirdikleri argiimantasyon siirecinde kendi destekledikleri ifadelere yanlis ve
muglak gerekgeler sunmuslardir.
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Diizey 2’e ait bulgular:

O8: Cisim sabit duruyorsa cisme etkiyen bir kuvvet yoktur (Iddia). Ciinkii cisme kuvvet
uygulanmadikca hareket etmez (Gerekge).

O18: Biitiin varliklarin hareket hizi farklidir (Iddia). Ciinkii tavsan hizlidur, kaplumbaga
yavastir (Gerekge).

O14: Miknatis kirldiginda tek kutuplu olmaz (Iddia). Ciinkii miknatis kirldiginda itme ve
cekme 6zelligini kaybetmez (Gerekge).

O12: Bitkiler hareketli varliklardir (Iddia). Ciinkii aygicegi giinesi gordiigii zaman yonii
degisir (Gerekge).

Bu diizeydeki bulgular 6grencilerin iist diizeyde biligsel bilgilere sahip olmadiklar1 ve bilgiyi
kullanamadiklarin1 ~ gdsterir niteliktedir. Ogrenciler, iddialara karst sadece gerekgeler
yazabilmislerdir. Beklenen diizey 4 ve 5 {izerinde olmasina ragmen 0grencilerin biiyiik ¢ogunlugu,
argiimantasyon siirecinde diizey 2’de kaldig1 sonucuna ulagilmistir.

Diizey 3’e ait bulgular:

O16: Kuvvet uygulayarak cisimlerin sadece hizini artirabilir ve yavaglatabiliriz (Iddia).
Cisimlerin sekillerini kuvvet uygulayarak degistirebiliriz (Karsit iddia). Ornegin kagittan
tiirlii tiirlii seyler yaparak seklini degistirebiliriz (Destekleyici ifade).

O2: Giic ve kuvvet farkl seylerdir (Iddia). Ciinkii kuvvet bir cismi hareket ettirmemizi saglar
(Iddia). Giig ise agir seyleri tastyabilmemizi saglar (Karsit iddia). Tkisi benzer gibi goziikse de
farklidir (Destekleyici ifade).

O19: Biitiin varliklarin hareket hizlar1 aynidir (Iddia). Ama bazi varliklarin hizi ayni olmaz
(Kargit iddia). Ornegin araba ile ucagin hizi farklidir (Destekleyici ifade).

Bu diizeydeki olusturulan argiimanlarin orta diizeyde argiimanlar oldugu goriilmektedir.
Ifadelerde karsit iddialarla birlikte gerekce ve destekleyici ifadelerin yer almasi argiimantasyon
siirecinin diizey 3 seviyelerinde oldugunu gostermektedir. Ogrencilerimizin konu alan bilgisinin
eksik oldugu ya da iist diizeyde bilissel bilgileri kullanamadiklar1 diisiiniilmektedir. Ogrencilerin
%33,3’iiniin (n=10) diizey 3'te argiiman {iretebildikleri gdzlenmistir. ifadeler tablosu etkinliginde,
ist diizeyde argiiman iiretme becerisinin gerceklesmedigini gosterir nitelikte bulgulara
rastlanilmistir.

Tartigsma ve Sonug

Bu calismanin sonucunda elde edilen bulgular 1s1§1nda, 4. simf ilkokul 6grencilerinin fen bilimleri
dersi kuvvetin etkileri konusunda 6grencilerin argiimantasyon becerileri belirlenmis ve ulasilan
sonuglar alanyazindaki diger ¢alismalarla karsilastirilarak tartisilmistir. Arastirmay: analiz etmek
icin Toulmin’in Argiiman Modeli kullanilmistir. Buna bagh olarak Erduran ve digerleri (2004)
tarafindan gelistirilmis olan ara¢ ile oOgrencilerin argiimantasyon diizeyleri belirlenmistir.
Arastirmanin sonucunda ilkokul seviyesinde Ogrencilerin argiiman iiretme diizeyinin 1,2
diizeyinde (f=23) yogunlastig;; 3,4 diizeyinde (f=7) ise nadir arglimanlara rastlanildig:
gortilmektedir. 5 diizeyinde (f=0) hicbir arglimanin iiretilmedigi gozlemlenmistir. Bu ¢alisma, Cetin
ve digerleri (2014) tarafindan gerceklestirilen argiimantasyon siirecinin ilk asamasinda 6grencilerin
siire¢ basinda argliman kalitelerinin diisiik oldugu sonucu yer almaktadir bu bulgu c¢alisma
sonuglari ile paralellik gostermektedir. Dasgin (2022) ortaokul 6grencilerinin yazili argiimantasyon
seviyelerini belirledigi c¢alisma sonuglarinda basit diizeyde argiimanlar olusturduklar1 ve
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Ogrencilerin  ¢ogunlugunun  iddialarini  gerekgelendiren  ¢liriitmeler  yapamadiklarini
gozlemlemistir.

Ogrencilerinin argiiman becerilerinin belirlendigi bu ¢alismada da 6grenciler yetersiz diizeyde
argiiman olusturmuslardir. Arglimantasyon; akil yiiriitme teknigi ile diisiinme becerilerini
kullanma siireci olarak tanimlanabilir. Kavram Kkarikatiirii, argiimantasyon siireci igerisinde
ogrencilerin motivasyonunu artirarak, zihninde anlamli semalar olusturur ve 6grenmenin kalict
olmasimi saglar. Bunun yani sira 6grencinin herhangi bir kavram yanilgisi varsa onu ortaya ¢ikarir
(Uslu ve Cakmak, 2021). Arastirmacinin, uzman goriisii alarak olusturdugu kavram karikatiirleri
ogrencilerin zihinsel aktivitelerini gelistirerek zihinlerinde olusturduklar1 semalar1 anlamli hale
getirmeleri ve Ogrencilerin iist diizey becerilerini 6lgmeye yonelik hazirlanmistir. Cengizhan'in
(2011) 6gretmen gortiglerini inceledigi calismasinda kavram karikatiirlerinin 6grenmeyi zevkli ve
daha anlagilir hale getirdigi, gorsellerle desteklenmis igerigin algilama siirecine ve ders
motivasyonuna olumlu etkisi oldugu gortilmiistiir.

Unal ve Cengiz (2022) tarafindan yazilan, iilkemizde ders kitabi olarak okutulan 4. sinif
seviyesindeki fen bilimlerine ait kitapta {ist diizey becerilerini 6lgmeye yonelik az da olsa
yenilesmeye gidildigi ve ¢oktan se¢meli sorularda kavram karikatiirlerine rastlanildig:
goriilmektedir. Ancak sorular daha ¢ok bilgiyi kavrama ve uygulama diizeyindedir. Daha 6nce
kavram karikatiirleri ile fazla karsilasmayan 6grencilerin ifadelerinde argiiman {iretmede yetersiz
kaldiklar1 goriilmektedir. Bu sebeple bu calisma, kitaptaki eksikliklerin giderilerek ogrencilerin
argiimantasyon odakli sorularla kars1 karsiya getirilmesi gerektigini ortaya koymaktadir. PISA ve
TIMMS gibi sinavlarda bu tiir sorularin yer aldig1 bilinmektedir ve uluslararas: sinavlardaki
ogrencilerimizin basar1 diizeylerinin bu durumdan kaynakli oldugu diistiniilmektedir (Kariper ve
digerleri, 2014). Yapilan bu ¢alisma 6lgek olustururken kavram karikatiirlerine yer verilerek ve
ogrencilerin tist diizey becerilerini 6l¢meye yonelik hazirlanmistir.

Argiimantasyon temelli 6§renmenin, 6grencilerin 6grenme bagarilarina olumlu yonde etki ettigi
bir¢ok ¢alisma mevcuttur (Demirci, 2008; Tekeli, 2009; Aslan, 2010; Altun, 2010; Tiimay ve Kdseoglu,
2011). Egitim siirecinde argiimantasyon yapan Ogrencilerin kanit gosterme yetisi ve kanitlar
arasinda iligki kurma kapasitesini artirdiklar1 goriilmiistiir (Tiirkoguz ve Cin, 2013). Bu ¢alisma,
arastirma bulgularindan hareketle argiimantasyon siirecinin &grencilerin 6grenme kapasitesine
olumlu etkisi olacagini destekler niteliktedir.

Faize ve digerlerinin (2017), calismasini inceledigimizde argiimantasyonun 6gretim siireci igerisinde
ne kadar etkili oldugu ve akademik basar: ile pozitif yonde iligkili oldugu goriilmektedir. Bu
calismada hedeflenen fen egitiminde bilimsel argiimantasyonu kullanarak Ogrencilerin biligsel
diinyasinda farkliliklar yaratmak ve diistincelerini 0zgiirce dile getirmeleridir. Bu c¢alismanin
sonucunda karsilasilan sorunlar ve zorluklarin giderilmesi i¢in birtakim Oneriler sunulmustur. Bu
yoniiyle arastirma sonuglariyla benzerlik gostermektedir. Bogar (2019), calismasinda bireylerin tist
diizey becerilerinin gelistirilmesinin 6nemi tizerinde durarak fen egitiminde ezbere kars: ¢ikmuistir.
Fen bilimleri ezberden ziyade diisiinmeye dayali bir disiplindir. Aragtirma ile benzer nitelik tasiyan
bu calismanin 6nemi elde edilen bulgularla ortiismektedir. Ozcan (2016), &gretmenlerin
arglimantasyona yonelik farkindaliklarinin incelendigi ¢alismasinda egitimcilerin argiimantasyon
etkinlikleri hakkinda yeteri kadar bilgi sahibi olmadiklarini gézlemlemistir. Bu bulgudan hareketle
siirecin tam anlamiyla gerceklesebilmesi i¢in 6gretmenlerin arglimantasyon etkinlikleri hakkinda
yeterince bilgi sahibi olmalar1 ve gerekirse hizmet ici egitimler verilerek argiimantasyon siirecini
verimli bir sekilde yonetebilmeleri saglanmalidir.
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Bu ¢alismanin sonucunda ulasilan veriler argiimantasyon siirecine katilan ogrencilerin argliman
olusturabilme becerisinin hangi diizeyde oldugu hakkinda bilgi vermektedir. Argiimantasyon
siireci sonunda 0grenciler argiiman iiretirken zorlandiklarini ve bu tiir sorularla ilk kez kars1 karsiya
kaldiklarini ifade etmislerdir. Ancak sorular1 okurken biiyiik keyif aldiklarini ders kitaplarinda da
bu tiir etkinliklere yer verilmesini istediklerini belirtmislerdir. Daha once farkl sinif diizeylerindeki
ogrencilerle yapilan argiimantasyon calismalarmi inceledigimizde argiimantasyon becerisinin
ogrencinin smif diizeyi ile iliskisi olmadigini sonucuna ulasilmistir. Ogrenci arglimantasyon
stirecine ne kadar ¢ok dahil edilirse argiiman olusturma diizeyinin de arttig1 gézlemlenen sonugclar
arasindadir. Argiimantasyon tabanli 6grenme c¢alismalarina baktigimizda ulagilan sonuglar
ogrencilerin basarilarina olumlu yonde etki etmis ¢alismalardir (Altun, 2010; Ceylan, 2012; Demirci,
2008). Ogrencilerin kendilerini ifade etme becerilerinin gelismesi, savunduklari fikirlere gerekgeler,
karsit iddialar ve destekleyiciler sunarak ciiriitmeler yapabilmesi, kisacasi argiimantasyon
yontemini kullanarak siirece dahil olmasi, akademik basarilarimin artmasi saglayacaktir. Bu
arastirma, yukaridaki ¢alismalarda da belirtildigi gibi verilen ifadeyi destekler niteliktedir.

Calismada elde edilen bulgular 151§1nda asagida yer alan oneriler sunulmaktadir;

lgili alan yazinda ilkokul dgrencilerine ydnelik argiimantasyon uygulamalari ile daha az calisma
yapildig1 goriilmektedir. Bu baglamda argiimantasyon becerilerini 6l¢meye yonelik fen bilimleri
dersi disinda farkl bir disiplin ile ¢calisma yapilabilir. Calismalar1 uygulayacak olan 6gretmenlere
bu uygulamalar hakkinda bilgi edinmeleri ve edinilen bilgilerle argiimantasyonu aktif bir sekilde
derslerinde kullanabilmeleri konusunda hizmeti¢i egitimler verilebilir. Bununla birlikte
arglimantasyonu aktif kullanabilmek i¢in miifredatla uyumlu argiimantasyon etkinliklerinin yer
aldig1 6gretmen icin basucu kitaplari basilabilir. Bu galisma ilkokul 4.sinif 30 6grenci ile yiiriitiilen
fen bilimleri dersi kuvvetin etkileri konusu ile siirhdir bir ¢alismadir. Yeni yapilacak ¢alismalar
farkli siif diizeylerinde ve farkli derslerle yiiriitiilebilir.

Etik Kurul Onay1: Arastirma igin Tokat Gaziosmanpasa Universitesi Sosyal ve Begeri Bilimler Aragtirmalari
Etik Kurulu'ndan 10.10.2023 tarih ve 16/26-27 sayili karar numarali izin alinmustir.

Arastirmacilarin Katki Orani: Bu ¢alismada, her iki yazar da arastirmanin tiim asamalarina esit diizeyde
katkida bulunmustur.

Catisma Beyani: Bu ¢alismada yazarlar arasinda herhangi bir ¢ikar ¢atismasi yoktur.
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Appendix A

Concept Cartoon Argumentation Activity 1

Do you think force has an
effect on objects?

Force causes
objects to move

If we apply a force in the
opposite direction to the
direction of motion of an
object, the object accelerates.

We can't move a
stationary object
because we don't
have the power

&=
Tuna A

Eda
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Kavram Karikatiirii Argiimantasyon Etkinligi 1

Cocuklar, kuvvetin C A

cisimler uzerinde
etkisi var midir?

Kuvvet
cisimlerin
hareket
etmesine
neden olur.

Bir cismin hareket
yoniine zit yéonde
kuvvet uygularsak
cisim hizlanr.

Duran bir cismi
hareket ettiremeyiz

cunki gicumiz
yetmeyebilir.

Eda
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Appendix B

Concept Cartoon Argumentation Activity 2

Powerful magnets with the same polarity are placed on the bumpers of the cars. What happens when the
cars are brought closer together?

The same poles of a magnet attract
each other. This is why accidents
happen.

The magnets must be of
opposite polarity to
prevent the cars from
colliding.

The same poles of the
magnet repel each other.
In this case, the cars do
not approach each other.

Bade

1) The character you support (Claim):
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Kavram Karikatiirii Argiimantasyon Etkinligi 2

Arabalarin tamponlarina kutuplari ayni olan gtcli miknatislar yerlestirilmistir.
Arabalar birbirlerine yaklastirildiginda neler gézlemleyebiliriz?

Miknatislarin ayni kutuplari
birbirine cekme kuvveti uygular.
bu ylzden kaza kaginilmaz
olacaktir.

Arabalarin birbirine
garpmamasi igin
miknatislarin iki farkh
kutba sahip olmasi
gerekir.

L -7
Miknatislarin ayni : irem
kutuplari birbirine itme I)' \
kuvveti uygular. Bu
durumda arabalar
birbirine yaklasmaz.
S
Bade Emre
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Appendix C

Concept Cartoon Argumentation Activity 3

When Omar throws the ball upwards, the path of the ball is as shown in the figure.

The ball is in the
deforming effect
of the force.

When the ball is at
the top, the force has
lost its effect.

When the ball is at
the top, the force has
lost its effect.

) |
1) The character you support (Claim):
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Kavram Karikatiirii Argiimantasyon Etkinligi 3

Omer, elindeki topu yukari dogru attiginda topun izledigi yol sekildeki gibidir.

Top. tam Top. kuvvetin. Top, asagi dogru
sekil degistirici hareket ederken
tapedesion etkisindedir. farrvatin hsland
kuvvet etkisini : uwez.n'h: adn Irici
yitirmistir. etkisindedir.
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Appendix D

Concept Cartoon Argumentation Activity 4

Children, this magnet is broken into
small pieces. What do we observe if
we bring the smallest part of the

magnet close to objects on the

When a magnet breaks, it loses its
ability to repel and attract.
Therefore, they cannot exert a
pulling force on any object.

No matter how small the magnet is, it always
has two poles. Since the magnet attracts iron,

nickel, and cobalt, it attracts screws and paper

clios. The force exerted by a magnet

is a force that requires
contact. A magnet cannot
exert force without touching

4) How can you convince people who are against your idea?
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Kavram Karikatiirii Argiimantasyon Etkinligi 4

Cocuklar, gérmus oldugunuz
miknatis parcalara ayrilmistir.
Miknatisin en ufak pargasini
yerdeki nesnelere
yaklastirdigimizda sizce neler

gozlemleyebiliriz?

/Mlknatls pargalandiginda
itme ve cekme o6zelligini
kaybeder. Dolayisiyla
yerdeki hi¢bir nesneyi
cekmez.

Miknatis ne kadar klclk parcalara
ayrilirsa ayrilsin her zaman iki kutbu
vardir. Miknatislar demir, nikel, kobalt
gibi maddeleri kendine ¢ektigi igin
sadece vidayi ve atasi kendine geker,

Miknatisin uyguladigi
kuvvet, temas gerektiren
kuvvettir. Miknatis temas
olmadan higbir nesneyi
cekmez.
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Appendix E

Table of Statements Argumentation Activity

Statements

True

False

Why do I think like that?

Force can make stationary objects move.

Power and force are different things.

Plants move

The wind exerts a pulling force on the sailing
ship and moves the ship.

If the object is stationary, there is no force
acting on the object.

When force is applied to moving objects, they
can change direction.

Inanimate objects cannot move spontaneously.

All beings have the same speed of movement.

We can increase or slow down the speed of
objects by applying force. But we cannot
change their shape.

A child sliding down a slide makes an
acceleration movement.

A bus moving from a stop makes an
acceleration movement.

To accelerate a moving object, we apply a force
against the direction of motion.

A ball that hits the goalpost makes a spinning
movement.

The opposite poles of the magnet repel each
other.

When the magnet breaks apart, it loses its
pushing and pulling power.

Magnets exert a force that does not require
contact.

A magnet attracts objects made of gold.

Magnets exert both attraction and repulsion on
iron.

The same poles of the magnets exert a pulling
force on each other.

If a magnet breaks, it becomes unipolar.
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ifadeler Tablosu Argiimantasyon Etkinligi

Ifadeler Dogru Yanlis Neden boyle diisiiniiyorum?

Kuvvet, duran cisimleri hareket ettirebilir.

Giig ve kuvvet farkh seylerdir.

Bitkiler hareketli varliklardar.

Riizgar, yelkenli gemiye ¢ekme kuvveti
uygulayarak gemiyi hareket ettirir.

Cisim sabit duruyorsa cisme etkiyen bir kuvvet
yoktur.

Hareketli cisimlere kuvvet uygulandiginda
cisimler yon degistirebilir.

Cansiz varliklar kendiliginden hareket edemez.

Biitiin varliklarin hareket hizi aymdir.

Kuvvet uygulayarak cisimlerin hizin artirabilir
ya da yavaslatabiliriz. Ancak sekillerini
degistiremeyiz.

Kaydiraktan kayan bir ¢ocuk hizlanma
hareketi yapar.

Duraktan hareket eden bir otobiis hizlanma
hareketi yapar.

Hareketli bir cismi hizlandirmak i¢in hareket
yoniiniin tersine kuvvet uygulariz.

Kale diregine carpan bir top donme hareketi
yapar.

Miknatisin zit kutuplari birbirini iter.

Miknatis parcalandiginda itme ve cekme
kuvveti 6zelligini kaybeder.

Miknatislar temas gerektirmeyen kuvvet
uygular.

Miknatis altindan yapilmis olan cisimleri geker.

Miknatislar demire, hem ¢ekme hem de itme
kuvveti uygular.

Miknatislarin ayni kutuplari birbirine cekme
kuvveti uygular.

Bir miknatis kirilirsa tek kutuplu hale gelir.
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