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Consequently, to foster mathematical reasoning, it is recommended that
DOI: 10.17984/adyuebd.1818315 instructional practices and teaching materials place a greater emphasis on
questions that require reasoning.

Introduction

Within the scope of the Century of Tirkiye Education Model, the renewed mathematics curriculum highlights
reasoning skills, addressed under domain-specific competencies, as a crucial skill. In the updated curriculum,
mathematical problem solving, mathematical reasoning, working with data and data-driven decision-making,
mathematical representation, and the use of mathematical tools and technology are included among
mathematical domain competencies, and students are expected to use these skills effectively (Ministry of
National Education [MEB], 2024).

As Umay (2003) points out, the foundation of mathematics is mathematical reasoning. The Australian
Mathematics Curriculum (ACARA, 2025) identifies one of the primary goals of the mathematics discipline as
enabling individuals to internalize the aesthetic elegance and analytical power inherent in mathematical
reasoning. In line with this perspective, the curriculum emphasizes the necessity of simultaneously developing
procedural fluency, reasoning proficiency, and problem-solving skills, alongside fostering a more complex and
refined mathematical understanding from a developmental standpoint. It further underlines that mathematics
education is not merely a domain of rule application; rather, it requires a higher-order cognitive aesthetic and
a practice of deep, reflective thinking (ACARA, 2025). However, the internalization of this elegance and
analytical power by students is only possible through a thorough identification of their existing reasoning levels
and the obstacles encountered in this process. In this context, examining the reasoning processes of students
at the initial stage of lower secondary education is of critical importance in achieving these global objectives.
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Mathematical reasoning, recognized as a universal standard in mathematics education, is reported to be rarely
implemented in classrooms (Smit et al., 2023). This situation may be attributed to the tendency of mathematics
teachers to adhere to routine instructional practices and their difficulty in evaluating students’ mathematical
reasoning processes, which in turn prevents them from designing learning environments that foster the
development of such skills (Ozaydin et al., 2024).

In fact, reasoning is a fundamental element in learning the operations and rules inherent in mathematics and
is a necessity for every individual (Erdem, 2015). Mathematical reasoning, defined as the process of deriving
logical conclusions from given information and assumptions, encompasses sub-skills such as inference,
analysis, interpretation, mathematical verification, and proof (MEB, 2024).

Students’ mathematical reasoning abilities can be identified by observing their behaviors while engaging in
tasks that require reasoning processes, as well as by examining how they articulate their responses verbally
(Rohati et al., 2023).

Theoretical Framework

The theoretical framework of the study is presented under subheadings.

Mathematical Reasoning

Mathematics plays a fundamental role in developing human thought and in fostering the ability to draw logical
conclusions from events and to restructure these conclusions through self-regulatory processes (Umay, 2003).
Among higher-order thinking skills, reasoning stands out as one of the most critical competencies.
Mathematics is the domain in which reasoning is most frequently utilized, particularly in establishing
relationships between numbers, discovering patterns, making predictions, analyzing, interpreting, and drawing
conclusions through inference. Mathematical reasoning can be defined as a chain of thought processes carried
out to propose a claim and reach a conclusion in order to accomplish mathematical tasks (Lithner, 2008).

Student competence

Environment

Thinking process rREESDhiﬂg process

Figure 1. Factors Affecting the Reasoning Process (Lithner, 2008)

As illustrated in Figure 1, the reasoning process is influenced by factors such as the learning environment,
student competence, and the student’s thinking process. The literature presents various approaches to
reasoning along with diverse classifications. The principles and standards of the National Council of Teachers
of Mathematics (NCTM) indicate that reasoning encompasses different types, including algebraic, geometric,
probabilistic, and statistical reasoning (NCTM, 2000; Lithner, 2005). Akkus and Duatepe (2002) offer a
comprehensive perspective by classifying reasoning types into three main dimensions: subject matter,
perspective, and mode of thinking. According to this classification, reasoning is categorized as proportional,
geometric, statistical, and algebraic based on subject matter; holistic and analytical based on perspective; and
abstract and practical based on mode of thinking.

Providing another perspective on mathematical reasoning, Lithner (2006, 2008) focuses on two fundamental
types of reasoning: creative reasoning and imitative reasoning. He further categorizes imitative reasoning into
memorized reasoning and algorithmic reasoning.

Memorized Mathematical Reasoning: Defined by Lithner (2006), memorized mathematical reasoning is
characterized by two main criteria based on the recall of stored information rather than genuine cognitive
processing. In this process, strategy selection is entirely recall-oriented, while the implementation phase
involves merely reproducing remembered steps on paper without engaging in mental operations;
consequently, the student fails to grasp the logical foundations of the solution. This tendency of students to
solve problems through prior experiences or templates from instructional materials, without adding original
interpretation, is directly influenced by factors such as academic beliefs, concept images, concerns about
realism, and experiences derived from the learning environment (Lithner, 2006).
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Algorithmic Mathematical Reasoning: Algorithmic mathematical reasoning is defined as the application of
structured, well-defined sequential procedures and sets of rules to solve a specific type of problem. Lithner
(2006) characterizes this type of reasoning as relying on the selection of a strategy based on a memorized
solution template; however, unlike memorized reasoning, it is based on recalling a set of rules rather than the
full details of a solution. In this process, once the rule is identified or recalled, the individual follows the steps
mechanically without requiring further cognitive interpretation. Consequently, no original solution path is
generated in algorithmic reasoning, and there is no room for new decisions, interpretations, or constructive
cognitive interventions during the process. The determining factor of success is the accurate and error-free
execution of the recalled procedure (Lithner, 2006).

Creative Mathematical Reasoning: Creative mathematical reasoning is defined as the ability to develop an
original solution strategy for a problem situation and involves an innovative cognitive approach. Lithner (2006)
characterizes this type of reasoning based on the construction of a new strategy rather than the recall of
existing solution patterns, and the justification of both the selection and implementation of this strategy
through logical arguments. In this process, the student does not rely on prior learning experiences or superficial
similarities in the problem but instead reaches a solution using conceptual understanding and cognitive effort.
In creative reasoning, the correctness of the final answer is less critical than the mathematical validity and
explainability of the method used. Therefore, the student must be able to articulate the deep properties of the
concepts used and provide theoretical justifications for the steps applied (Lithner, 2006).

In conclusion, although various classifications of mathematical reasoning exist in the literature, they all
fundamentally involve higher-order thinking processes that seek to make sense of the questions “Why?” and
“How?”. Despite differences in approaches, it is also possible for an individual to employ more than one type
of reasoning.

Related Research

The focus and findings of studies examining students’ reasoning approaches in the literature point to a
fundamental issue. While some studies analyze students’ reasoning processes through specific learning
domains (Akdemir, 2022; Glrblz, 2022; Kurudirek Turan, 2023), others investigate overall achievement levels
and process-related behaviors associated with this skill (Ozaydin et al., 2024; Rohati et al., 2023). A common
finding across these studies is that the reasoning performance of middle school students is generally below
the expected level, and that students experience significant difficulties particularly in non-routine problem
solving and generalization processes (Ersoy et al., 2017; Ozaydin et al., 2024). For instance, although studies on
geometric and quantitative reasoning emphasize the potential of appropriate learning trajectories and
interdisciplinary approaches such as STEM to enhance these skills (Gurbtiz, 2022; Kurudirek Turan, 2023), it is
observed that students currently face conceptual misconceptions and difficulties in developing reasoning in
visual-geometric tasks (Akdemir, 2022).

In contrast, Rohati et al. (2023) argue that most studies in the literature fall short in systematically tracking
reasoning behaviors and contend that teaching processes should focus on the highest level of creative
reasoning. The examined studies generally present a perspective confined to specific content areas such as
geometry or numbers. The main element that distinguishes and renders the present study original within the
literature is that it treats mathematical reasoning not as a subject-specific construct, but as a general domain
competency. In particular, within the framework of the Century of Tirkiye Education Model, the positioning of
reasoning skills as a central component under “domain competencies,” and the fact that this model was
implemented for the first time at the fifth-grade level in the 2024-2025 academic year, has made it an academic
necessity to examine the reasoning capacities of students at this level from a holistic perspective.

Purpose of the Study
This study seeks to answer the following research questions:
1. What are the achievement levels of fifth-grade students in tasks requiring mathematical reasoning?

2. Which types of reasoning (creative, algorithmic, memorized) do students use when solving problems
requiring mathematical reasoning?
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3. What are students’ views on mathematical reasoning tasks?

Method

The research design, participants, data collection process, and data analysis are presented under subheadings
in this section.

Research Design

A qualitative research design was employed in this study to examine how students use their mathematical
reasoning skills. Qualitative research is considered highly appropriate for addressing unknown and exploratory
research problems (Creswell, 2020); thus, students’ reasoning skills were explored within this framework. Since
the participants’ reasoning performances were analyzed through a specific theoretical framework, a descriptive
case study approach was adopted. As also emphasized by Yildirirm and Simsek (2021), this approach enables
an in-depth description of the phenomenon under investigation and facilitates understanding of how
processes are structured. Considering the limitations of the data collection process, priority was given to the
extent to which the obtained data reflect the participants’ current status and their coherence with the
theoretical framework.

Participants

This study was conducted with a total of 185 fifth-grade students enrolled in a public middle school where the
researcher was employed, using a convenience sampling method. By including all eight classes within the
school, the study aimed to collect data efficiently through direct and timely access. Convenience sampling can
be defined as the selection of participants from those who are easily accessible to the researcher, taking into
account their suitability for and willingness to participate in the study (Buyukoztirk et al., 2020; Creswell, 2020).

Application Process

Within the scope of the study, the “Reasoning Test” developed by the researcher was administered
simultaneously to eight different fifth-grade classes under the supervision of their respective mathematics
teachers, within a single class period (40 minutes). By conducting the administration simultaneously, the study
aimed to prevent information exchange between classes and to ensure a standardized testing environment.
The test results were evaluated by the researcher, and students were categorized as high, medium, and low
achievers in terms of mathematical performance. Subsequently, one-on-one interviews were conducted with
the selected students. During the data collection process, semi-structured interviews of approximately 10
minutes each were conducted with a total of 30 students selected from eight different fifth-grade classes. The
selection of these students was based on their performance in the reasoning tasks: those who answered two
or three of the questions correctly were classified as “high,” those who answered one question correctly as
“medium,” and those who were unable to answer any of the questions correctly as “low”. With the consent of
the participants, all interviews were audio-recorded using a voice recorder in order to prevent data loss.

Data Collection Tools

In this study, “Reasoning Test” and “Semi-Structured Interview Questions” were used as data collection
instruments. The reasoning test consists of three mathematical reasoning problems identified through a review
of the relevant literature. The test items were developed by drawing on Peter Liljedahl’s book Building Thinking
Classrooms in Mathematics: 14 Teaching Practices for Enhancing Learning (Liljedahl, 2020/2022) and the
resource nrich.maths.org. The problems included in these sources were selected because they are designed to
promote students’ thinking processes and engage their reasoning skills, and thus were deemed appropriate
for the scope of this study. The developed reasoning test was reviewed by a mathematics content expert and
subsequently subjected to a pilot study. The pilot study was conducted with the participation of 20 fifth-grade
students, and the results indicated that the questions were clear, explicit, and understandable for students. It
was determined that students completed the test in an average of 27 minutes; therefore, in the actual
implementation, allocating one class period (40 minutes) was considered appropriate. The interview questions
administered after the implementation consisted of seven open-ended questions developed in collaboration
with a mathematics content expert. These questions were as follows: “Have you encountered questions similar
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to the ones you solved before?”, “Are there such questions in your mathematics textbook?”, “Do you solve such
questions in your mathematics lessons?”, “Is sufficient time allocated for solving these questions?”, “How do
you feel while solving such questions?”, “What do you think you gain from solving such questions?”, and “Do
you experience any difficulties while solving these questions?”.

Data Analysis

During the data analysis process, all students’ responses to the reasoning test were first examined in detail.
The correctness of the solutions obtained by the students was rigorously evaluated based on a standardized
answer key developed in line with expert opinions. At this evaluation stage, each response was checked for its
compliance with scientific criteria, and the data were systematically categorized. In determining the types of
reasoning demonstrated by students, the studies of Lithner (2006) and the Turkish adaptation of Lithner’s
framework by Ciftci and Akguin (2021) were taken into consideration. Based on Lithner’s classification of
mathematical reasoning, three categories were identified: Creative Reasoning (CR), Algorithmic Reasoning (AR),
and Memorized Reasoning (MR). The three questions used in the study were classified according to these
reasoning types in line with this theoretical framework. Drawing on the reasoning codes proposed by Lithner
(2006), coding schemes were developed to more clearly identify students’ mathematical reasoning processes.
These codes consist of mathematical reasoning type and three distinct components. These components are
explained below.

e Correctness: This category is defined as indicating whether the reasoning performed by students while
solving the problems is correct. If the reasoning and the obtained solution are correct, it is coded as
‘c’; if incorrect, as ‘i’; if it is neither clearly correct nor incorrect, as ‘n’; and if the student does not
provide any solution, as ‘x (undefined)’ (Cift¢i & Akgun, 2021).

e Range: This category is used to describe cases where different types of reasoning appear within student
solutions. For instance, part of a solution may reflect characteristics of MR, while another part may
reflect AR. In such cases, the reasoning type is coded as AR. If a single type of reasoning predominates
in the student’s solution, it is coded as g (global); if multiple reasoning types are present, it is coded as
I (local); and if neither condition is applicable, it is coded as x (undefined) (Ciftci & Akgln, 2021).

e Mathematical foundation: This category refers to whether student solutions are superficial or deep in
terms of mathematical justification. It indicates whether the reasoning is based on surface-level
(surface) or intrinsic mathematical properties. If the solution is surface-level, it is coded as s; if it is
intrinsic, as i; and if neither applies, as x (undefined) (Cift¢i & Akguin, 2021, Lithner, 2006).

For example, the applied coding may be expressed in the form “AR***”, Here, AR represents the type of
mathematical reasoning identified for the given situation; the first “*” indicates whether the reasoning leads to
a correct outcome; the second “*” represents the diversity of the reasoning type; and the third “*” represents the
mathematical foundations of the reasoning (Cift¢ci & Akgun, 2021). In order to concretize the data analysis
process used in the study, the coding system proposed by Lithner (2006) can be illustrated through an example.
For instance, the code “CRdgx” assigned to a student’s response represents a multidimensional analysis of the
corresponding data. When the components of this code are examined, the first part indicates that the cognitive
process demonstrated by the student falls under the category of creative mathematical reasoning (CR). The “d”
in the second position indicates that a valid solution was reached in terms of correctness, while the “g” indicates
in the diversity category that the student’s solution reflects only the characteristics of creative reasoning. The
“x" code representing the mathematical foundations category indicates the presence of an indeterminate
condition in the analysis; this suggests that a definitive distinction cannot be made regarding whether the
student’s cognitive performance is superficial or intrinsic in nature (Lithner, 2006). The audio recordings of the
interviews conducted with the students were transcribed into text using Canva artificial intelligence tools, and
the interviews were analyzed under four separate categories. For each of these four categories, statements in
the interview transcripts were coded and analyzed using different colors.

Validity and Reliability
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In order to ensure validity and reliability, the study was conducted by paying attention to the criteria of
credibility, transferability, dependability, and confirmability (Guba & Lincoln, 1982). In this context, while
determining students’ types of reasoning, a data analysis process consistent with the existing literature was
followed; after the students’ responses to the reasoning test were analyzed by the researcher, they were also
evaluated by a subject-matter expert. All student responses were independently analyzed by the mathematics
expert at a different time, and consensus was reached between the two coders. Inter-coder agreement was
calculated using Miles and Huberman’s (1994) formula [Agreement / (Agreement + Disagreement) x 100], and
the level of agreement between the researchers was found to be 97%. A reliability coefficient above 70% is
considered acceptable (Miles & Huberman, 1994).

In addition, in order to enhance data diversity and depth, all of the approximately 300 minutes of interviews
were audio-recorded, and the obtained raw data were presented verbatim, without altering participants’
expressions. These procedures reflect the methodological rigor adopted to strengthen the scientific quality of
the study and to ensure transparency of the findings. At the same time, in order to ensure data triangulation
(Yildirrm & Simsek, 2021), students from each class representing high, medium, and low achievement levels
were included in the interviews, and detailed descriptive methods were employed. The preparation and
implementation of a semi-structured interview form consisting of open-ended questions—designed to elicit
students’ experiences such as encountering similar reasoning problems, emotions during test completion,
perceived benefits of reasoning tasks, and difficulties encountered—further supports dependability and
confirmability. The development of these interview questions and the reasoning test, the pilot study conducted
beforehand, and the consultation with field experts throughout these processes all contribute to ensuring the
reliability of the study.

Ethical Disclosure

Ethics Committee Approval: This study was conducted with the approval granted by the Scientific Research
and Publication Ethics Committee for Social and Humanities Sciences, under decision humber E-75137396-
604.01-1313331 dated 21/05/2025.

Results

In this study, the achievement levels of fifth-grade students in the mathematical reasoning test were examined,
the types of reasoning employed by successful students were classified for each item, and the relevant findings
are presented below.

Results of the Reasoning Test

The success rates regarding the number of students who answered the three-item reasoning test correctly and
incorrectly are presented in Table 1.

Tablo 1. Achievement Rates of the Reasoning Test

Reasoning Questions Number of Students Number of Success Rate
Answering Correctly  Students Answering
Incorrectly

Questionl1(Different 24 161 % 13
diagonals)

Question 2 (Video game) 63 122 % 34
Question 3 (Colored cube) 2 183 % 1
Question 1-2-3 (All correct) 1 107 % 0,5

Among the 185 students, only one student correctly answered all three reasoning questions, corresponding to
a success rate of 0.5%. In addition, 107 students failed to answer all three questions correctly, indicating a
considerably high proportion of complete failure. A detailed examination of Table 1 shows that the success
rate was 13% for the first question, 34% for the second question, and 1% for the third question. While the
highest level of success was observed in the second question related to a video game context, the lowest
performance was observed in the third question, which required three-dimensional thinking.
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The mathematical reasoning types of students who answered each question correctly are presented in the
following section.

Types of Reasoning Among Students

The types of reasoning demonstrated by students during the problem-solving process are presented in Table

2.
Table 2. Students’ types of reasoning
Question 1 Question 2 Question 3 S
Y— = Y— |9
o £ o
25 Correct Correct Correct Correct Correct Correct g 2
S § reasoning, reasoning, reasoning, reasoning, reasoning, reasoning, S 5
@ correct incorrect correct incorrect correct incorrect §
result result result result result result o
CR (Creative) 24 23 - - 2 7 56
MR - - 45 - : - 45
(Memorized)
AR - - 18 14 - 8 40

(Algorithmic)

When students’ responses to the three different reasoning tasks were analyzed, it was found that the highest
frequency of use was concentrated in the creative reasoning (CR) category (Table 2). A more detailed
examination of the data indicates that a total of 45 instances of memorized reasoning and 40 instances of
algorithmic reasoning were observed. An item-based analysis reveals that students predominantly employed
creative reasoning in solving the first problem, while memorized and algorithmic reasoning were preferred in
the second problem, and creative and algorithmic reasoning were utilized in the third problem. These findings
suggest that the types of reasoning employed in solving a given problem may vary depending on individuals’
different cognitive backgrounds. Moreover, another notable finding in Table 2 is that although 52 students’
reasoning processes were theoretically well-structured, these students ultimately failed to reach the correct
solution. This situation may be interpreted as indicating that students experience certain deficiencies not in

constructing reasoning itself, but in the application of cognitive strategies and the completion of procedural
steps.

In the reasoning test, the solution processes of the 24 students who correctly answered the first question

related to different diagonals were examined, and the student solutions that reached the answer “10 diagonals”
are presented in Figure 2.



Figure 2. Types of Reasoning Related to the “Different Diagonals” Problem (S2, S24, 548, S55)

As shown in Figure 2, students were asked to determine the maximum number of diagonals that can be drawn
in a 4x4 grid consisting of sixteen-unit squares, such that two diagonals do not share a common point
(including endpoints), and to demonstrate their solutions through drawings. An examination of the students’
solutions indicated that the type of reasoning employed was creative reasoning. Students who correctly
interpreted the condition that diagonals should not share a common point were found to have solved the
problem accurately. During the drawing process, they demonstrated a deep level of reasoning through trial-
and-error strategies and inferred that starting from the edges provided an advantage. This was expressed by
students as follows: “I tried step by step, erased the ones that touched each other, and tried again (S2), starting
from the edge makes it easier (S24).” Based on the reasoning type and classification codes, the problem-solving
process was coded as CRqgg. In this coding scheme, CR represents creative reasoning; the “d” in the correctness
category indicates a correct solution; the “g” in the diversity category indicates a single dominant reasoning
type (global); and the “d” in the mathematical foundation category indicates a deep level of mathematical
reasoning.

In the reasoning test, the solution processes of the 63 students who correctly answered the second question
related to the video game problem were examined, and the student solutions that reached the answer “earning
20 TL (profit)” are presented in Figure 3.

AUJES (Adiyaman University Journal of Educational Sciences)
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Figure 3. Types of Reasoning Related to the Video Game Problem (S24, S152)

As shown in Figure 3, students were asked to determine the amount of profit or loss resulting from purchasing
and reselling a video game twice, and were required to explain their solutions. An examination of the students’
solutions revealed that some of the students who answered correctly employed algorithmic reasoning
processes, while others utilized memorized reasoning processes. The student solution presented in Figure 3
was coded as ARqga based on the reasoning type and classification scheme. In this coding, AR represents
algorithmic reasoning; the “d” in the correctness category indicates that the student’s solution is correct; the
“g” in the diversity category indicates a single dominant reasoning type (global); and the “d” in the
mathematical foundation category indicates a deep level of mathematical reasoning.

AUJES (Adiyaman University Journal of Educational Sciences)



Figure 4. Types of Reasoning Related to the Video Game Problem (S34, S58)

For the same video game problem, the solution processes of students who obtained correct answers were
coded as MRdgx based on the reasoning type and classification system, as shown in Figure 4. In this coding,
MR represents memorized reasoning; the “d” in the correctness category indicates that the student’s solution
is correct; the “g” in the diversity category indicates a single dominant reasoning type (global); and the “x” in
the mathematical foundation category indicates an undefined level of reasoning. This classification is attributed
to the fact that the student did not present the solution steps, resulting in the interpretation of the process as
mathematically indeterminate.

In the reasoning test, the solution processes of the two students who correctly answered the third question
related to the colored cube problem were examined, and the student solutions that reached the answer “8
cubes with three painted faces, 12 cubes with two painted faces, 6 cubes with one painted face, and 1 cube
with no painted face” are presented in Figure 5.

=

Figure 5. Types of Reasoning Related to the Colored Cube Problem (S2, S24)

As shown in Figure 5, a 3x3x%3 cube consisting of 27 unit cubes (1x1x1) is immersed in a container of paint,
and after the paint dries, it is divided into 27 unit cubes. The problem asked students to determine how many
cubes have three painted faces, how many have two painted faces, how many have one painted face, and how
many have no painted faces. An examination of the solutions of the two students who answered the question
correctly revealed that they mentally visualized the faces of the cube that were not visible in the figure. While
constructing this mental representation, they identified a pattern for one face of the 3x3x3 cube and extended
this pattern to the remaining faces. Accordingly, it was observed that these students employed creative
reasoning and also demonstrated algorithmic reasoning by applying the pattern identified for one face to
other faces of the cube. Furthermore, students used colored pens to mark the cube, determined how many
faces of each unit cube were painted, and represented the unseen parts of the cube mentally by writing the
number of painted faces on each cube and organizing their findings in a table format. Based on the reasoning
type and classification codes, the problem-solving process was coded as CRqiq. In this coding, CR represents
creative reasoning; the “d” in the correctness category indicates a correct solution; the “I” in the diversity
category indicates the presence of multiple reasoning types (local); and the “d” in the mathematical foundation
category indicates a deep level of mathematical reasoning.

AUIJES (Adiyaman University Journal of Educational Sciences)
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As indicated in Table 2, some students were able to construct correct reasoning processes but did not reach
the correct final answer. As an example of this situation, it was observed that Student coded as S80 made
appropriate inferences in the solution to the third question; however, the student was unable to obtain the
correct result (Figure 6).
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Figure 6. Insufficient Reasoning in the Colored Cube Problem (S80)

As shown in Figure 6, the student correctly identified and colored the cubes according to the number of painted
faces (three, two, and one face painted). However, the student was unable to determine the number of cubes
in each category. In other words, while the student did not experience difficulty in identifying the visible faces,
they struggled to determine the unseen unit cubes. In this case, the student’s reasoning process was activated,
however, it was insufficient to reach the correct final solution. The student’s solution was coded as CRyqy based
on the reasoning type and classification system. In this coding, CR represents creative reasoning; the “y” in the
correctness category indicates an incorrect result; the “g” in the diversity category indicates a single dominant
reasoning type (global); and the “y” in the mathematical foundation category indicates a surface-level
reasoning process, as the student’s thinking was limited only to the visible faces of the cube.

Student Opinions on the Reasoning Test

As a result of interviews conducted with 30 students from eight fifth-grade classes representing high, medium,
and low levels of mathematical achievement, the interview transcripts were analyzed, and the findings are
presented under four subheadings.

Encountering questions similar to those on the reasoning thinking test

The responses to the question posed to the students—“Have you previously encountered questions similar to
those in the reasoning test in your mathematics lessons, textbooks, or examinations?”—are presented in Figure
7.
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Figure 7. Students’ experiences of encountering questions similar to those in the reasoning test
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Eighteen students responded that they had “never encountered” such questions, while two students stated
that they sometimes encountered them in examinations, and another two indicated that they occasionally
encountered similar questions in practice test books. Four students reported that they were familiar with similar
types of questions through classroom problem-solving activities conducted under teacher guidance, whereas
the remaining four students emphasized that the content in their textbooks showed parallelism with the
questions used in the study.

The Emotion Felt While Taking the Reasoning Test

The responses to the question posed to the students—“How do you feel while solving such questions?”—are
presented in Table 3.

Table 3. Emotions experienced while solving the reasoning test

Negative Emotions Experienced Frequency Frequency  Positive Emotions Experienced
Very stressed 2 2 I like it but | cannot do it

Fear of failure 6 2 I like it

Getting angry when unable to solve 1 2 I am happy when | can solve it
Excited 1 1 Excellent, very good

Feeling sad when unable to solve 1 3 Neutral

Very anxious 1 1 Indecisive

Anxious 3 2 Relaxed

Most students reported that when encountering such questions, they felt fear and anxiety due to the belief
that they would not be able to solve them. The student who answered all questions correctly stated, “Because
I like mathematics, | felt very good, very nice, and excellent.” In the responses obtained from students who
were unable to solve any of the test questions, it was observed that the expressed emotions were relatively
neutral and undifferentiated, such as “normal,” “relaxed,” and “indecisive” (Table 3).

Cognitive Gains in the Problem-Solving Process of Reasoning-Based Problems

The responses given by the students to the question posed—“What do you think solving such questions can
contribute to you? Can you explain?”—were analyzed and are presented in Figure 8.
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Figure 8. Cognitive Gains in the Problem-Solving Process of Reasoning-Based Tasks

Most students stated that continuously solving questions similar to those in the reasoning test would enhance
mental capacity, improve thinking skills, increase mathematical proficiency, and lead to higher academic
achievement (Figure 8). Two students emphasized a cross-disciplinary perspective, stating that such questions
“help us read more carefully and improve careful reading and comprehension,” thereby highlighting the
importance of mathematical reasoning. The student who correctly answered all questions expressed that
“Solving these helps me achieve the high school | want and the profession | aim for. These contribute greatly
to me because they do not measure my knowledge, but my logic and intelligence. They enhance my
intelligence to a higher level, enabling me to reach the highest capacity, and thus | can contribute more to my
country.” This statement underscores the perceived importance of mathematical reasoning for achieving
broader academic and personal goals.

Challenges Encountered When Solving Reasoning Questions

The responses obtained from students to the question posed—“Do you experience any difficulties while solving
these questions?”—were analyzed and are presented in Figure 9.

AUIJES (Adiyaman University Journal of Educational Sciences)
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Encountered While Solving the Problems
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It's really hard; I just can't understand it
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Figure 9. Difficulties Encountered While Solving the Problems

A large proportion of students stated that they experienced significant difficulty and that they were unable to
understand the questions (Figure 9). Regarding the item requiring three-dimensional reasoning in the
reasoning test, students expressed difficulties in spatial visualization, as reflected in statements such as: “I
thought it was hollow, | assumed there might be some kind of mechanism. But there were cubes inside as well,
which confused me,” and “I had a lot of difficulty with the colored cube, but | understood it when | considered
the back and the inside.” These responses indicate that students had difficulties in three-dimensional thinking
and spatial reasoning. One student provided a self-reflective comment, stating, “The parts | struggle with are,
um, since | don't read many books, | sometimes misunderstand some of them,” attributing their lack of
comprehension to limited reading habits.

Discussion, Conclusion, and Recommendations

This study examined the mathematical reasoning levels of fifth-grade students and found that only one student
out of 185 achieved a 0.5% success rate by correctly answering all three reasoning questions administered. The
findings are consistent with those reported in the existing literature. In this context, the results obtained
support the findings of Ozaydin et al. (2024), who reported that the mathematical reasoning performance of
middle school students is generally concentrated at medium and below-medium levels. This finding highlights
the consistency between the results of the present study and previous research, as well as the need to develop
reasoning skills at the middle school level (Ozaydin et al., 2024). Studies examining geometric and quantitative
reasoning among middle school students have also reported that students demonstrate weak reasoning skills
and experience difficulties in developing reasoning abilities (Akdemir, 2022; Glirbliz, 2022; Kurudirek Turan,
2023). Mathematical reasoning is of critical importance in mathematics as it represents an active, flexible, and
productive process required by both mathematicians and students (Rohati et al., 2022). In developing such a
critical skill, it is essential first to define existing reasoning types with academic awareness. Advancing students’
reasoning skills from lower to higher levels and improving their cognitive capacities can only be achieved
through educators’ conscious approaches to instructional methods and strategies. Therefore, teachers’
competence in reasoning types and their professional attitudes in this regard are among the key determinants
of the quality of the developmental process.

In this study, which aims to highlight the importance of teachers’ awareness of students’ reasoning types,
students’ cognitive approaches were analyzed based on the theoretical framework developed by Lithner (2006).
The analyses revealed that students employed at least one of the three types of mathematical reasoning:
creative, algorithmic, and memorized reasoning. This indicates that students are not limited to a single type of
reasoning but rather construct solution strategies through diverse cognitive approaches (Lithner, 2006).
Although reasoning types may vary depending on the questions, it is important for students to be capable of
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employing multiple reasoning approaches. The study found that creative reasoning was most frequently
observed; however, nearly half of the students demonstrating creative reasoning did not reach the correct
solution. In contrast, all students employing memorized reasoning reached the correct answer. This may be
explained by Lithner's (2006) assertion that in creative reasoning, the correctness of the outcome is less
important than the mathematical justification and explainability of the method used. In memorized reasoning,
since the process involves reproducing recalled steps without cognitive processing, students are more likely to
arrive at correct answers.

Students’ reasoning skills can be further developed and supported through various instructional studies.
Learning environments that are open to learning, encourage discussion, and allow free expression of ideas can
contribute to the development of creative reasoning (Gift¢i & Akgiin, 2021). Mathematical reasoning, which
constitutes a fundamental component of mathematical learning processes (Carpenter et al., 2003), plays a
decisive role in students’ cognitive development. In this context, learners should be supported with tasks that
foster cognitive flexibility and alternative thinking strategies rather than rote-based approaches or
predetermined solution patterns. Therefore, it is essential to engage students with rich, reasoning-oriented
activities that allow them to develop multiple perspectives and actively participate in the learning process
(Carpenter et al., 2003). Students who learn to express and justify their mathematical ideas and reason about
their own and others’ explanations develop a deeper understanding that is critical for future success in
mathematics and related fields (Carpenter et al., 2003). Awareness of students’ reasoning types enables the
development of reasoning skills from lower to higher levels, thereby fostering adequate and creative
mathematical reasoning abilities (Rohati et al., 2023). Teachers’ awareness of the diversity in students’
reasoning processes is crucial for the quality of instruction. In order to advance mathematical reasoning,
educators must be able to analyze different types and levels of reasoning and implement timely pedagogical
interventions based on their findings. In this regard, guiding students with inquiry-based questions such as
“why?” and “how?” is expected to facilitate deeper thinking and significantly contribute to the development of
mathematical reasoning skills (Vale et al., 2017).

This study found that most students had not previously encountered reasoning-based problems, which led to
cognitive anxiety. Participants reported difficulties in understanding the problems, experiencing high levels of
struggle, and fear of failure. However, students also made positive inferences that regularly solving such
problems could enhance mental capacity and improve thinking skills. Additionally, they emphasized that such
practices would strengthen mathematical competence and positively affect academic achievement and grades.
The reasons behind these difficulties may include insufficient teacher understanding and implementation of
reasoning skills in instruction (Ciftci, 2015; Herbert et al., 2022; Lobato et al,, 2013). Students’ mathematical
reasoning skills can be developed through classroom discussions between teachers and students that focus on
identifying and improving reasoning tasks and argumentation processes in problem solving. In this
developmental process, mathematical confidence—defined as an individual’s ability to cope with mathematical
tasks—can help students overcome fear of failure (Foster, 2016). Such practices are expected to reduce
students’ cognitive anxiety and positively enhance their reasoning processes.

Swan (2011) argues that reasoning should be made a central focus of mathematics instruction. In this context,
it is emphasized that reasoning, as a cognitive process, should be externalized through written and oral
expressions, making it observable and audible. Thus, making students’ reasoning strategies visible is
considered essential for enhancing instructional awareness (Swan, 2011). In line with this perspective, the
present study examined the mathematical reasoning skills of fifth-grade students, as emphasized in the new
curriculum, and attempted to present them through observable and measurable data. The overall performance
of fifth-grade students revealed that their mathematical reasoning levels were relatively low. In particular,
students experienced significant difficulties in demonstrating creative reasoning skills, which require a three-
dimensional perspective and original cognitive processes. In contrast, students demonstrated a stronger
tendency toward memorized and algorithmic reasoning compared to creative reasoning. These findings
indicate that students’ cognitive strategies are predominantly rule-based and imitative in nature.

The analysis of student interviews and solution processes revealed that students rarely encountered such
problems in textbooks, classroom instruction, or examinations. They experienced difficulties in understanding
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the problems, uncertainty about how to begin, fear of failure, lack of alternative solution strategies, and a
tendency to reach answers quickly without deep thinking. These factors may contribute to students’ weak
mathematical reasoning skills. Considering these findings, it is recommended that instructional practices and
learning materials include more reasoning-based tasks. Furthermore, teachers should be supported in
developing their reasoning-related competencies in order to effectively implement reasoning activities in the
classroom. The development of mathematical reasoning assessment tools is also recommended to enable
teachers to evaluate and improve students’ reasoning skills.

This study has several limitations in terms of generalizability and scope. First, it was conducted with fifth-grade
students from a single middle school, and the results are limited to the socio-economic and academic
characteristics of this sample. Second, students’ reasoning processes were analyzed based on three problems
developed according to Lithner’s (2006) taxonomy. A third limitation is that the interviews conducted for data
triangulation were restricted in terms of participant number and duration. Accordingly, future studies are
recommended to include larger sample groups and a greater number of measurement instruments to examine
reasoning processes in relation to different variables.

This research contributes uniquely to the middle school mathematics education literature by analyzing
reasoning skills—often studied in terms of general achievement—through Lithner's (2006) theoretical
taxonomy at the fifth-grade level in depth. Its originality lies not only in focusing on correct or incorrect answers
but also in decomposing students’ cognitive strategies into creative, algorithmic, and memorized categories at
a micro level. Moreover, by revealing affective barriers such as cognitive anxiety and fear of failure through
interviews, the study addresses a theoretical gap with empirical evidence. In addition, by adopting Swan’s
(2011) principle of making reasoning “visible and audible,” the study extends beyond mere achievement
measurement and becomes a qualitative analysis of cognitive processes. In this respect, the study makes a
significant contribution both by adapting a theoretical framework to a Turkish fifth-grade context and by
providing concrete implications for teachers’ pedagogical awareness.
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Besinci Sinif Ogrencilerinin Matematiksel Muhakeme Turlerinin
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Anghtar Kelime Turkiye Yluzyih Maarif Modeli ile Ulkemizin egitim politikasi degismis ve
Ye”_' m_aarlf ”j?deh o guncellenen matematik 6gretim programinda matematiksel muhakemenin 6nemi
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Matematiksel muhakeme. amaci, besinci sinif  6grencilerinin - matematiksel muhakeme  diizeylerini

incelemektir. Nitel arastirma ydnteminin benimsendigi bu c¢alismada, veriler
betimsel analiz teknigiyle incelenmistir. Arastirma, uygun 6rnekleme ydntemiyle
belirlenen bir devlet ortaokulundaki 185 besinci sinif 6grencisi ile yurutulmastar.

Yikleme: 05.11.2025 Veri toplama surecinde 6grencilere ¢ agik uglu soru yoneltilmistir. Cozumlerin
incelenmesinin  ardindan, belirlenen  6grencilerle  sorulara ydnelik yari
Kabul: 07.04.2026 yapilandiriimis  goriismeler gerceklestirilmistir. Arastirma bulgular, sorularin
tamamini yalnizca bir dgrencinin dogru yanitladigini, 107 6grencinin ise hicbir
Yayin: 30.06.2026 soruda basarn goOsteremedigini ortaya koymustur. Sorulari dogru yanitlayan

ogrencilerin ¢6zim suregleri incelendiginde; yaratici, algoritmik ve ezbere dayali
muhakeme tirlerini  kullandiklar tespit edilmistir. Arastirmanin  sonuglari,
ogrencilerin ¢cogunlukla bu tur sorularla ilk kez karsilastigini, anlama gigcligu
cektiklerini ve basarisizlik kaygisi yasadiklarini ortaya koymustur. Bununla birlikte
ogrenciler; muhakeme temelli sorularin dizenli ¢6ziminun bilissel kapasiteyi
artiracagl, dustinme becerilerini gelistirecegi ve matematiksel basariya katki
saglayacagl yoniunde olumlu goris bildirmislerdir. Bu sonuglar dogrultusunda
matematiksel muhakemeyi gelistirmek adina ders anlatimlarinda ve o6gretim
materyallerinde muhakeme gerektiren sorulara daha fazla yer verilmesi
onerilmektedir.
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Girig
Tarkiye Yuzyili Maarif Modeli kapsaminda yenilenen matematik programi ile alan becerileri kapsaminda ele
alinan muhakeme becerisi 6nemli bir beceri olarak karsimiza ¢ikmaktadir. Yenilenen 6gretim programinda,
matematiksel problem ¢dzme, matematiksel muhakeme, veri ile ¢alisma ve veriye dayal karar verme,
matematiksel temsil, matematiksel arag ve teknoloji ile ¢calisma becerileri matematiksel alan becerileri icerisinde
yer alip, 6grencilerden bu becerileri etkin bir sekilde kullanabilmeleri beklenmektedir (Milli Egitim Bakanhgi
[MEB], 2024). Umay'in (2003) belirttigi gibi matematigin temeli ise matematiksel muhakeme etmektir.
Avustralya Matematik Mifredati (ACARA, 2025), matematik disiplininin temel hedeflerinden birini, bireylerin
matematiksel muhakemede sakli olan estetik zarafeti ve ¢ozimleyici giicu i¢sellestirmelerini saglamak olarak
belirlemektedir. Bu dogrultuda hazirlanan 6gretim programinin ise gelisimsel bir perspektifle daha karmasik ve
rafine bir matematiksel kavrayisin yani sira islem akicihgi, muhakeme yetkinligi ve problem ¢ézme becerilerinin
es zamanl olarak saglanmasi gerekliligini, matematik egitiminin sadece kurallar uygulama alani olmadigini;
aksine ust duzey bilissel bir estetik ve derinlikli bir dustinme pratigi gerektirdigini belirtmektedir (ACARA, 2025).
Ancak bu zarafet ve guictin 6grenciler tarafindan igsellestirilmesi, mevcut muhakeme duzeylerinin ve bu sirecte
karsilasilan engellerin derinlemesine tespitiyle mumkindir. Bu baglamda, ortaokul kademesinin ilk
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basamagindaki dgrencilerin muhakeme streglerini incelemek, s6z konusu ktresel hedeflere ulasma yolunda
kritik bir 5neme sahiptir.

Evrensel olarak matematik dgretimi standartlari arasinda yer alan matematiksel muhakemenin, siniflarda
nadiren uygulandigi (Smit vd., 2023) belirtiimektedir. Bu durum matematik 6gretmenlerinin rutin ders
anlatimlarinin disina ¢gikmiyor olmalari ve 6grencilerinin matematiksel muhakeme siireclerini degerlendirmekte
zorlanan ©6gretmenlerin, matematiksel muhakeme becerilerini gelistirecek 6grenme ortamlarini
hazirlayamadiklan (Ozaydin vd., 2024) seklinde ifade edilebilir. Aslinda muhakeme, her birey tarafindan ihtiyag
duyulan matematikte var olan islem ve kurallarin 6grenilmesinde temel bir unsurdur (Erdem, 2015). Verilen
bilgiler ve varsayimlar Gzerinden mantiksal sonuclar g¢ikarma islemi olarak ifade edilen matematiksel
muhakeme; c¢ikarim yapma, ¢o6ziimleme, yorumlama, matematiksel dogrulama ve ispat yapma alt boyut
becerileri ile agiklanmaktadir (MEB, 2024). Ogrencilerin matematiksel muhakeme yetenekleri, 6grencilerin
matematiksel muhakeme sireglerini gerektiren gorevler Uzerinde calisirken ortaya ¢ikan davranislarini ve
ogrencilerin cevaplarini s6zlu olarak ifade etmelerini g6zlemleyerek kesfedilebilir (Rohati vd., 2023).

Teorik Cergeve
Arastirmaya iliskin teorik ¢ergeve alt basliklar altinda sunulmustur.
Matematiksel Muhakeme

Matematik, insan dustincesinin gelistirilmesi ile olaylardan mantiksal ¢ikarimlar yapma ve bu ¢ikarimlar 6z
dizenleme surecleriyle yeniden yapilandirma becerilerinin kazandirilmasinda temel bir islev gérmektedir
(Umay, 2003). Ust diizey dusiinebilmede, en dnemli becerilerden biri muhakeme becerisidir. Muhakemenin en
cok kullanildigi ve sayilar arasinda iligkiler kurmayi, oruntuleri kesfetmeyi, tahmin yapmayi, ¢dzimlemeyi,
yorumlamayi, c¢ikarimlar yaparak sonuca ulasmayi yaparken en cok ihtiyag duyulan alan matematiktir.
Matematiksel muhakeme, matematiksel gorevleri yapmak amaciyla bir iddia ortaya koyarak ve hilkme varmak
icin yaratulen dustinceler zinciridir (Lithner, 2008).

Dilstinme siirect Muhakeme siirect

Ortam

Ogrenci veterlifi

Sekil 1. Muhakeme stirecini etkileyen faktorler (Lithner, 2008)

Sekil 1'de belirtildigi gibi muhakeme sirecini 6grencinin bulundugu ortam, 6grenci yeterligi, 6grencinin
distnme sureci faktorlerinin etkiledigi gortlmektedir. Literattirde birgok muhakeme yaklasimi gorilmekte ve
cesitli siniflandirmalar bulunmaktadir. National Council of Teachers of Mathematics (NCTM) prensipleri ve
standartlari muhakemenin cebirsel, geometrik, olasiliksal ve istatistiksel gibi farkl tirlerinin oldugunu ifade
etmektedir (NCTM, 2000; Lithner, 2005). Akkus ve Duatepe (2002), muhakeme turlerini; konu, bakis agisi ve
dustinme bigimi olmak tzere U¢ temel boyutta siniflandirarak literatiire kapsamli bir perspektif sunmustur. Bu
siniflandirmaya goére muhakeme; konu temelinde orantisal, geometrik, istatistiksel ve cebirsel; bakis acisi
temelinde butincl (holistik) ve analitik (¢dziimsel); diisinme bicimi temelinde ise soyut ve pratik muhakeme
olarak gruplandiriimaktadir. Matematiksel muhakemeye bir baska bakis acisi sunan Lithner (2006, 2008) ise
temelde yaraticiiga ve benzetmeye dayali olmak Uzere iki muhakeme turt Uzerinde calismalar yapmistir.
Benzetmeye dayali muhakemeyi, kendi icinde ezbere dayali matematiksel muhakeme ve algoritmaya dayali
matematiksel muhakeme olarak siniflandirmstir.

Ezbere dayali matematiksel muhakeme (Memorised reasoning): Lithner (2006) tarafindan tanimlanan ezbere
dayali matematiksel muhakeme, bilissel bir muhakeme yerine bellekteki hazir bilgilerin geri cagriimasina dayali
iki temel dl¢itle karakterize edilir. Bu sirecte strateji secimi tamamen hatirlama odakliyken, uygulama asamasi
ise zihinsel bir islem icermeksizin yalnizca animsanan adimlarin kagida dokilmesinden ibarettir; dolayisiyla
o6grenci ¢bzumun mantiksal temellerini kavrayamamaktadir. Karsilasilan problemleri ge¢mis tecriibe veya
ogretim materyallerindeki sablonlar araciligiyla 6zgun bir yorum katmaksizin ¢dzmeye ¢alisan 6grencinin bu
tutumu; akademik inanglar, kavram imajlari, gerceklik kaygisi ve 6grenme gevresinden edinilen deneyimlerden
dogrudan etkilenmektedir (Lithner, 2006).
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Algoritmaya dayali matematiksel muhakeme (Algorithmic reasoning): Algoritmaya dayali matematiksel
muhakeme, belirli bir problem tirind ¢6zmek amaciyla yapilandiriimus, iyi tanimlanmis ardisik prosedtirlerin ve
kurallar butinidnin uygulanmasi olarak tanimlanmaktadir. Lithner (2006) bu akil yurtitme tardnd, strateji
seciminin bellekte yer alan hazir bir ¢6zim kalbi Gzerinden gergeklestiriimesi ancak ezbere dayal
muhakemenin aksine, ¢Oézimin tim detaylar yerine sadece kurallar setinin animsanmasi esasina
dayandirmaktadir. Bu suregte birey, kurali belirledikten veya hatirladiktan sonra bilissel bir yorum yapma
gereksinimi duymadan adimlari mekanik bir bicimde takip ederek sonuca ulasmaktadir. Dolayisiyla algoritmik
muhakemede 6zgin bir ¢6zim yolu Uretilmemekte; siiregte yeni bir karar, yorum ya da anlam insasi gibi
beklenmedik zihinsel miidahalelere yer verilmemektedir. Basariy belirleyen temel faktor, hatirlanan prosediriin
herhangi bir dikkatsizlik hatasi yapiimadan birebir uygulanmasidir (Lithner, 2006).

Yaraticihga Dayali Matematiksel Muhakeme (Creative Reasoning): Yaraticiliga dayali matematiksel muhakeme,
bir problem durumuna yonelik 6zgin bir ¢dzim yolu gelistirme yetkinligi olarak tanimlanmakta ve bilissel
surecte yenilik¢i bir yaklasimi icermektedir. Lithner (2006) bu muhakeme turind; mevcut ¢ozim kahlplarinin
hatirlanmasi yerine yeni bir stratejinin insasi ile bu stratejinin se¢cim ve uygulama asamalarinin mantiksal
argumanlarla desteklenmesi 6lcutlerine dayandirmaktadir. Bu surecte 6grenci, gegcmis 6grenme tecriibelerine
veya sorudaki yuzeysel benzerliklere siginmak yerine, yalnizca kavramsal bilgi birikimini ve distince gucuni
kullanarak bir sonuca ulasmaktadir. Yaratici akil yiriitmede nihai sonucun dogrulugundan ziyade, izlenen
yontemin matematiksel temellere uygunlugu ve agiklanabilirligi kritik 6nem tasimaktadir. Dolayisiyla 6grenci,
kullandigi  kavramlarin derinlemesine 06zelliklerini tanimlayabilmeli ve uyguladigi adimlarin kuramsal
gerekeelerini belirtebilmelidir (Lithner, 2006).

Sonu¢ olarak literatirde matematiksel muhakeme yaklasimlarinin farkli siniflandirmalari mevcut olsa da
hepsinin temelinde “Neden?”, “Nasil?” sorularini anlamlandiran dst dizey dusiinme surecinin oldugu
gorulmektedir. Farkh yaklasimlar olsa da bir bireyin birden ¢ok muhakeme yaklasiminda bulunabilmesi
mumkin olabilmektedir.

Ngili Arastirma

Literatirde 6grencilerin muhakeme yaklasimlarini inceleyen calismalarin odak noktalari ve ulastigi sonuglar
temel bir soruna isaret etmektedir. Bazi arastirmalar, 6grencilerin muhakeme sureclerini belirli 6grenme alanlari
Uzerinden analiz ederken (Akdemir, 2022; Gurbiiz, 2022; Kurudirek Turan, 2023), bazilari ise bu becerinin genel
basari dizeylerini ve siregsel davranislarini sorgulamaktadir (Ozaydin vd., 2024; Rohati vd. 2023).
Arastirmalarin ortak paydasini, ortaokul kademesindeki dgrencilerin muhakeme performanslarinin genellikle
beklenen diizeyin altinda kaldigi ve 6zellikle rutin olmayan problemler ile genelleme yapma sireglerinde ciddi
gugcliiklerin yasandigi tespiti olusturmaktadir (Ersoy vd., 2017; Ozaydin vd., 2024). Ornegin, geometrik ve nicel
muhakeme Uzerine yapilan ¢alismalar, uygun 6grenme yorungeleri ve STEM gibi disiplinlerarasi yaklasimlarin
bu becerileri gelistirme potansiyeline sahip oldugunu vurgulasa da (Gurbtiz, 2022; Kurudirek Turan, 2023),
mevcut durumda ogrencilerin kavramsal yanilgilar ve gorsel-geometrik gérevlerde muhakeme gelistirme
zorluklariyla karsi karsiya olduklari gértlmektedir (Akdemir, 2022).

Buna karsin Rohati vd. (2023), literatiirdeki calismalarin ¢ogunun muhakeme davranislarinin sistematik
takibinde yetersiz kaldigini savunarak, 6gretim sireclerinin en Ust basamak olan yaratici muhakeme diizeyine
odaklanmasi gerektigini ileri siirmektedir. incelenen bu arastirmalar, genellikle geometri veya sayilar gibi
spesifik konu alanlarina hapsolmus bir perspektif sunmaktadir. Mevcut c¢alismayi literatiirdeki bu egilimden
ayiran ve 6zgun kilan temel unsur ise, matematiksel muhakemeyi belirli bir konu sinirlandirmasinin 6tesinde,
genel bir alan becerisi olarak ele almasidir. Ozellikle Tiirkiye Yiizyih Maarif Modeli gercevesinde muhakeme
becerisinin "alan becerileri" kapsaminda merkezi bir konuma yerlestirilmesi ve bu modelin 2024-2025 egitim-
ogretim yil itibariyla ilk kez besinci sinif diizeyinde uygulamaya konulmasi, s6z konusu kademdeki 6grencilerin
muhakeme kapasitelerinin bittincil bir bakis agisiyla incelenmesini akademik bir gereklilik haline getirmistir.

Caltsmanin Amact

Bu calismada asagidaki arastirma sorularina yanit aranmaktadir:
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1. Besinci sinif dgrencilerinin matematiksel muhakeme gerektiren sorulardaki basari diizeyleri nasildir?

2. Matematiksel muhakeme gerektiren problemleri yanitiama surecinde 6grenciler hangi muhakeme
tarlerini (yaratici, algoritmik, ezbere dayal) kullanmaktadir?

3. Matematiksel muhakeme sorularina yonelik 6grencilerin gorusleri nelerdir?

Yontem

Arastirmanin deseni, katilimcilar, veri toplama sureci ve verilerin analizi alt baslhklar halinde bu bdlimde
sunulmustur.

Arastirma Deseni

Arastirmada 6grencilerin matematiksel muhakeme becerilerini nasil kullandiklarini incelemek amaciyla nitel
arastirma deseni kullaniimistir. Nitel arastirmalar; bilinmeyen ve kesfedilmesi gereken arastirma problemlerini
ele almak igcin son derece uygun (Creswell, 2020) oldugu gorust ile 6grencilerin muhakeme becerileri
kesfedilmeye calisiimistir. Arastirmada, katihmcilarin sergiledigi muhakeme performanslari belirli bir kuramsal
cerceve Uzerinden ¢ozimlendigi igin betimsel durum analizi ydntemi tercih edilmistir. Yildinm ve Simsek (2021)
tarafindan da vurgulandigi Uzere bu yaklasim, incelenen olgunun derinlemesine betimlenmesine ve sureglerin
"nasil" yapilandirildiginin anlasiimasina imkan tanimaktadir. Veri toplama surecindeki sinirliliklar g6z dniinde
bulundurularak, elde edilen verilerin katilimcilarin mevcut durumunu yansitma kapasitesi ve kuramsal cergeve
ile uyumu 6n planda tutulmustur.

Katilimcilar

Bu calisma, uygun 6rnekleme yontemi tercih edilerek arastirmacinin gorev yaptigi devlet ortaokulunda 6grenim
gobren toplam 185 besinci sinif 8grencisi ile yarutalmustir. Okul bunyesinde yer alan sekiz subenin tamaminin
surece dahil edilmesiyle, verilerin kisa siirede ve dogrudan erisim yoluyla toplanmasi hedeflenmistir. Uygun
ornekleme, katilimcilar belirlerken katimcilarin ¢calismaya uygunlugunu ve istekliligini g6z dniinde bulunduran
arastirmacinin kolayca ulasabilecegi katiimcilardan verilerin toplanmasi olarak ifade edilebilir (Blyukozturk vd.,
2020; Creswell, 2020).

Uygulama Streci

Arastirma kapsaminda gelistirilen 'Muhakeme Testi', sekiz farkh besinci sinif subesinin kendi matematik
ogretmeni rehberliginde, es zamanl olarak bir ders saati (40 dakika) igerisinde uygulanmistir. Uygulamanin ayni
anda gerceklestiriimesiyle, subeler arasi bilgi paylasiminin éntine gecilmesi ve standart bir uygulama ortaminin
saglanmasi amaclanmistir. Test sonuglari arastirmaci tarafindan degerlendirilerek matematik basari seviyesi
yuksek, orta ve diistik olarak kategorilere ayrilmistir. Belirlenen 6grencilerle bire bir gérisme gerceklestirilmistir.
Veri toplama slirecinde, sekiz farkh besinci sinif subesinden segilen toplam 30 6grenci ile yaklasik 10’ar dakikalik
yari yapilandinimis gortismeler gergeklestirilmistir. Bu 6grenciler belirlenirken, muhakeme sorularindan iki veya
Ucunl dogru yapanlar “yuksek”, sorulardan birini dogru yapanlar “orta”, sorulardan hig birini yapamayanlar da
“distk” olarak kategorilendirilmistir. Katihmcilarin izinleri dogrultusunda, gorusmelerin tamami veri kaybini
onlemek amaciyla ses kayit cihaziyla kayit altina alinmistir,

Veri Toplama Araglar

Calismada verileri toplamak amaciyla, “Muhakeme Testi” ve “Yarn Yapilandinlmis Goriisme Sorulan”
kullanilmistir. Muhakeme testi, literatir taramasi yapilarak belirlenen ¢ adet matematiksel muhakeme
sorusundan olusmaktadir. Muhakeme testi sorulari, “Okul Oncesinden Liseye Matematikle Dustinen Stniflar
Ogrenmeyi Destekleyici 14 Ogretim Uygulamas:” isimli Peter Liljedahl’ in kitabi (Liljedahl, 2020/2022) ile “nrich.
maths. org” kaynagindan yararlanarak hazirlanmistir. S6z konusu kaynaklarda yer alan sorular, 6grencileri
dustinmeye yoneltip muhakeme becerisini ise kogsmaya olanak taniyan sorular oldugu icin arastirma kapsamina
alinmistir. Hazirlanan muhakeme testi, matematik alan uzmaninin gorisine sunulmus ve pilot c¢alisma
yapilmistir. Pilot ¢alisma, 20 besinci sinif dgrencisinin katihmiyla gergeklestirilmis ve sonucunda sorularin
ogrenciler tarafindan acik, net, anlasilir oldugu gortlmustir. Ogrencilerin sorulari, ortalama 27 dakikada
¢cozdugu belirlenmis, gercek uygulamada bu sirenin bir ders saati (40 dakika) olarak verilmesi uygun
gorulmustar. Ogrencilere uygulama sonrasi sorulan goériisme sorulari ise matematik alan uzmani ile birlikte
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karar verilen yedi adet agik uclu sorudan olusmaktadir. Bunlar; “Daha 6nce bu ¢dzdiguniz sorulara benzer
sorular ile kargitastiniz mi?, Matematik ders kitabiizda bu tarz sorular var m:?, Matematik derslerinizde boyle
sorular ¢6ziyor musunuz?, Bu sorularin ¢6zUmu icin yeterli stire veriliyor mu?, Bu tarz sorular ¢tzerken nastl
hissediyorsun?, Bu sekildeki sorular: ¢ézmek sana ne kazand:rabilir?, Bu sorular: ¢ozerken zorlandigin noktalar
oluyor mu?” seklindedir.

Veri Analizi

Verileri analiz ederken oncelikle tum &grencilerin muhakeme testine sunduklar yanitlar kapsaml olarak
incelenmistir. Ogrencilerin ulastigi sonuglarin dogrulugu, alan uzmani gorisleri gergevesinde yapilandirilan
standart bir cevap anahtari esas alinarak titizlikle degerlendirilmistir. S6z konusu degerlendirme asamasinda,
her bir yanitin bilimsel kriterlere uygunlugu kontrol edilerek verilerin tasnifi gergeklestirilmistir.

Ogrencilerin muhakeme tiirlerini belirlemede ise Lithner (2006) ile Lithner’ in gergevesini Turkceye uyarlayan
Giftci ve Akgun’ Un (2021) yapmis olduklari c¢ahsmalar dikkate alinmistir. Lithner tarafindan gelistirilen
matematiksel muhakeme siniflamasi temel alinarak; Yaraticihga Dayali Matematiksel Muhakeme (CR),
Algoritmaya Dayali Matematiksel Muhakeme (AR), Ezbere Dayali Matematiksel Muhakeme (MR) ve kategorileri
belirlenmistir. Arastirma kapsaminda kullanilan Ug¢ soru, bu teorik gergeve dogrultusunda ilgili muhakeme
tarlerine gore siniflandiriimistir. Lithner (2006) tarafindan ifade edilen muhakeme kodlar dikkate alinarak,
ogrencilerin matematiksel muhakeme sireclerini daha anlasilir olarak belirlemek igin kodlar olusturulmustur.
Belirtilen bu kodlamalar, matematiksel muhakeme becerisi tirt ve U¢ farkh bilgiden olusmaktadir (Ciftci ve
Akguin, 2021). Bu bilgiler asagida aciklanmistir.

e Dogruluk (Correctness): Ogrencilerin sorular ¢ozerken gerceklestirdigi muhakemenin dogru olup
olmadigini belirten kategori olarak tanimlanmaktadir. Ogrencinin gerceklestirdigi muhakeme ile
ulastigr sonu¢ dogru ise ‘d’, yanhs ise ‘y’, tam olarak ne dogru ne de yanls ise ‘0’, eger dgrenci
¢6ziminde herhangi bir sonug yoksa ‘x (belirsiz)’ olarak kodlama yapilir (Ciftci ve Akguin, 2021).

e  Cesitlilik (Range): Ogrenci c¢oziimlerinde farkli muhakeme tirleri oldugunda, bu durumu
aciklayabilmek icin belirlenen kategoridir. Ornegin, 6grenci ¢ozimiinde yer alan muhakemenin bir
bolimid MR’ nin 6zelliklerini tasirken, diger bolimd AR’ nin 6zelliklerini tasiyabilir. Bu durumda
muhakemenin tirt AR olarak kodlanir. Eger 6grenci ¢cdziimlerinde tek bir muhakeme tirt hakim ise
d (global), birden fazla muhakeme tirii mevcut ise | (lokal) bu durumlarin ikisi de mevcut degilse x
(belirsiz) olarak kodlama yapilir (Ciftci ve Akgtin, 2021).

e Matematiksel esaslar (Mathematical foundation): Ogrenci ¢oziimlerinde matematiksel esaslari goz
onidnde bulundurarak, ¢ozimlerin yiizeysel mi ya da derinlikli mi oldugunu belirten kategoridir.
Matematiksel agidan yulzeysel (surface) ya da derinlikli (intrinsic) 6zelliklerden hangisinin dikkate
alinarak bir muhakeme yapildigini gosterir. Yuzeysel (surface) ise y, derinlikli (intrinsic) ise d, bu
durumlarin ikisi de mevcut degilse x (belirsiz) olarak kodlama yapilir (Ciftci ve Akgun, 2021; Lithner,
2006).

Ornegin yapilan kodlamalar, “AR~" seklinde ifade edilmis olsun. Burada AR, tizerinde c¢alisilan durum igin tespit
edilen matematiksel muhakeme tirlnd; alt kategorilerdeki birinci “*” ifadesi yerine yazilacak kodlama,
muhakeme ile dogru bir sonuca ulasildigini; ikinci “*” ifadesi yerine yazilacak kodlama, muhakeme tiri
cesitliligini; tglncu “*” ifadesi yerine yazilacak kodlama ise muhakemenin matematiksel temellerini gosterir
(Ciftci ve Akgun, 2021). Arastirmada kullanilan veri analiz sirecini somutlastirmak amaciyla Lithner (2006)
tarafindan 6nerilen kodlama sistemi bir 6rnek lizerinden agiklanabilir. Ornegin, bir 6grenci cevabina yonelik
olusturulan "CRdgx" kodu, ilgili verinin ¢cok boyutlu analizini temsil etmektedir. Bu kod yapisinda yer alan
bilesenler incelendiginde; ilk bolum 6grencinin sergiledigi bilissel surecin yaratici matematiksel muhakeme (CR)
kategorisinde yer aldigini gostermektedir. Kodun devamindaki “d" harfi dogruluk kategorisi baglaminda gecerli
bir sonuca ulasildigini, "g" harfi ise cgesitlilik kategorisinde o6grencinin yalnizca yaraticc muhakeme
karakteristiklerini yansittigini ifade etmektedir. Matematiksel temeller kategorisini simgeleyen "x" kodu ise
analizde belirsiz bir durumun varligina isaret etmekte; bu da dgrencinin sergiledigi zihinsel performansin
derinlikli ya da ylzeysel bir yapiya sahip oldugu noktasinda kesin bir ayrim yapilamadigini betimlemektedir
(Lithner, 2006).
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Ogrencilerle yapilan goriismelerin ses kayitlari ise Canva yapay zeka araglari ile metne donustiriims,
gobrismeler dort ayn kategoride ele ahinmistir. Belirlenen dort farkh kategori igin goriisme metinlerinde gecen
cuimleler farkli renklerle kodlanmig analizleri gergeklestirilmistir.

Gecerlik ve Guvenirlik

Gegerlik ve gulvenirligin saglanmasi acgisindan inandiricilk, aktarilabilirlik, tutarhk ve teyit edilebilirlik
Ozelliklerine dikkat edilerek c¢alisma gerceklestirilmistir (Guba ve Lincoln, 1982). Bu kapsamda, dgrencilerin
muhakeme tirleri tayin edilirken mevcut literatirle uyumlu bir veri analizi siireci yurattlmuis; muhakeme testine
verilen 6grenci yanitlari arastirmaci tarafindan analiz edildikten sonra alan uzmaninin degerlendirmesine
sunulmustur. Tim 6grenci kagitlari matematik alan uzman tarafindan da farkli zamanda analiz edilerek iki
okuyucu arasinda gorus birligi olusturulmustur. Arastirmacilar arasindaki uyum igin Miles & Huberman'in (1994)
[GOrus birligi / (Gorus birligi + Gorus ayrihdi) x 100] formuld kullaniimis ve arastirmacilar arasindaki uyum % 97
olarak hesaplanmistir. Guvenirlik hesaplarinin %70’ in Gzerine ¢ikmasi durumunda kodlama givenilir olarak
kabul edilmektedir (Miles ve Huberman, 1994).

Ayrica, veri gesitliligini ve derinligini artirmak hedefiyle gerceklestirilen toplam 300 dakikalik gérismelerin
tamami kayit altina alinmis ve elde edilen ham veriler, katihmci ifadelerine sadik kalinarak dogrudan
yansitilmistir. S6z konusu uygulamalar, ¢calismanin bilimsel niteligini giclendirmek ve bulgularin seffafhigin
saglamak adina gosterilen metodolojik hassasiyeti temsil etmektedir. Ayni zamanda veri gesitliligi (Yildinm ve
Simsek, 2021) saglamak adina muhakeme testinde basarili, orta basarili ve basari diizeyi disik olmak tzere her
siniftan 6grenci ile gorusulmus ayrintih betimleme yontemleri kullanilmistir. Calismanin amaci kapsaminda
belirlenen (muhakeme testindeki sorulara benzer sorularla karsilasmak, testi ¢dzerken hissedilen duygu,
muhakeme sorularinin ¢oziminden elde edilecek kazang, sorular ¢dzerken zorlanilan noktalar) durumlarin
ortaya cikarilmasi icin ac¢ik uclu sorulardan olusan yari yapilandirilmis gérisme formunun hazirlanarak
uygulanmasi tutarlik ve teyit edilebilirligi aciklamaktadir. Bu goriisme sorularinin ve muhakeme testinin
hazirlanmasi, dncesinde pilot ¢alismanin yapilmasi, tum bu hazirlk kisimlarinda alan uzmaninin géruslerinin
alinmasi guvenirligin saglandigini agiklamaktadir.

Etik Bildirim
Etik Kurul izin Bilgisi: Bu arastirma, Bilimsel Arastirma ve Yayin Etigi Sosyal ve Beseri Bilimler kurulunun
21/05/2025 tarihli E-75137396-604.01-1313331 sayil karari ile alinan izinle yurttalmistar.

Bulgular

Arastirmada besinci sinif 6grencilerinin matematiksel muhakeme testindeki basari durumlari incelenmis, her
soru igin basarili olan dgrencilerin muhakeme turleri siniflandirilmis, ilgili bulgular asagida sunulmustur.

Muhakeme Testi Basar1 Durumlari

Ogrencilere uygulanan ¢ soruluk muhakeme testinin dogru ve yanls yapan 6grenci sayilarina iliskin basari
oranlari Tablo 1'de sunulmustur.

Tablo 1. Muhakeme testi bagar: orant

Muhakeme Sorulari Dogru Yapan Ogrenci  Yanlig Yapan Ogrenci Basari Orani
Sayisi Sayisi
Soru 1 (Farkh kdsegenler) 24 161 % 13
Soru 2 (Video oyunu) 63 122 % 34
Soru 3 (Boyali kiip) 2 183 %1
Soru 1-Soru 2-Soru 3 1 107 % 0,5
(Tamami)

Besinci sinif 6grencilerine yoneltilen tg¢ farkli muhakeme sorusunun her tgiint de dogru yapan bir 6grenci olup
185 6grenci arasindan % 0,5’lik bir basari saglanmistir. Bunun yaninda i¢ soruyu da yanlis yapan 107 6grenci
olup, bu sayinin da oldukga fazla oldugu gorulmektedir. Tablo 1 detayl incelendiginde, birinci soru igin basar
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oraninin % 13, ikinci soru i¢in basari oraninin % 34, Gglincu soru igin basari oraninin %1 oldugu gorulmektedir.
En yiksek basari video oyunu ile ilgili olan ikinci soruda gdsterilirken, en diisik basari ¢ boyutlu diistinmeyi
gerektiren Gglinct soruda gosterilmistir.

Her bir soruyu dogru yapan dgrencilerin matematiksel muhakeme tirleri ise bir sonraki baslik altinda ifade
edilmistir.

Ogrencilerin Muhakeme Trleri
Ogrencilerin sorularin ¢ozuim surecinde gostermis olduklari muhakeme tiirleri Tablo 2’de gosterilmistir.

Tablo 2. Ogrencilerin muhakeme tiirleri

1. Soru 2.5oru 3. Soru

(] (]
&EJ & Dogru Dogru Dogru Dogru Dogru Dogru § &
§ Es Muhakeme, Muhakeme, Muhakeme, Muhakeme, Muhakeme, Muhakeme, ‘c; E
S Sonug Sonug Sonug Sonug Sonug Sonug S !

Dogru Yanlis Dogru Yanlis Dogru Yanlis
CR (Yaraticr) 24 23 - - 2 7 56
MR - - 45 - - - 45
(Ezbere)
AR - - 18 14 - 8 40
(Algoritmik)

Ogrencilerin uygulanan g farkl muhakeme sorusuna verdikleri yanitlar analiz edildiginde, en yiiksek kullanim
oraninin yaratici muhakeme (CR) kategorisinde yogunlastigi saptanmistir (Tablo 2). Veriler detaylandinidiginda,
toplamda 45 adet ezbere dayall muhakeme ve 40 adet algoritmik muhakeme 06rnegi sergilendigi
gorulmektedir. Sorular bazinda yapilan inceleme, birinci problemin c¢dziminde katihmcilarin yaratici
muhakemeyi ise kostuklarini; ikinci problemde ezbere dayali ve algoritmik muhakemenin, G¢lncl problemde
ise yaratici ve algoritmik muhakemenin tercih edildigini ortaya koymaktadir. Bu bulgular, bir sorunun
¢Oziminde basvurulan muhakeme tirlerinin, bireylerin sahip oldugu farkh bilissel altyapilara bagh olarak
cesitlilik gosterebilecegine isaret etmektedir. Bununla birlikte, Tablo 2'de dikkat ¢eken bir diger dnemli bulgu,
52 dgrencinin muhakeme suregleri kuramsal olarak dogru yapilandiriimis olsa dahi, bu 6grencilerin nihai olarak
dogru sonuca ulasamamis olmalaridir. Mevcut durum, 6grencilerin muhakeme kurma yetisinden ziyade, bilissel
stratejileri uygulama ve islemsel slregleri tamamlama evrelerinde birtakim eksiklikler yasadigi seklinde
yorumlanabilir,

Muhakeme testinde farkli kdsegenler sorusuna iliskin birinci soruyu dogru yapan 24 6grencinin muhakeme
sureci incelenmis, yaniti “10 kdsegen” olarak bulan 6grenci ¢coziimleri Sekil 2' de gosterilmistir.

o )

. % | }
N B | ik
SO s
N e
i i ! iin bu birim karelere s iy ) 4
Ggepenin nrl;rk bir 'noktay -Cug ||nku_:l.u dahil) paylagmomas igin irim eTe o S Y
cizilebilecek maksimum kigegen sayist nedir? b7
Cliriim: Iki kbgegenin ortak bir noktayi (ug noktalar dakily paylasmamasi igin bu birim karelere
Agtkluinalan ile birlikie gézimintizil buraya yazinie gizilebilecek maksimum kigegen sayisi nedir?
A
] o Lwl : A | Coziim: | C 1
7 A Biicige,  kosesenler bajle = Sae 00,
.( |O Jitone- oloagtok seblle _— A ile birlikte giziminizi huraya yaziniz.
" - T ——a% (= p — ’ L
- b oclak | U gedatinn C gald s
o i | ‘L;\A latr [ Ae ] ks i
s oA m;:,'r{)lc}l Lo & -talet o

drnu&cofr_ Lon 70 Jene ,;.“z.' LL:im‘



Sekil 2. Farkl: kosegenler sorusuna iliskin muhakeme tiirii (02, 024, 048, 055)

Sekil 2’de goruldigu gibi on alti birim kareden olusan kare dizisinde iki kdsegenin ortak bir noktayi (u¢ noktalar
dahil) paylasmamasi icin bu birim karelere cizilebilecek maksimum kdsegen sayisinin kag olabilecegi 6grencilere
sorulmus ve Ogrencilerden cizerek gostermeleri istenmistir. Ogrencilerin  ¢6zimi  incelendiginde
gerceklestirilen muhakeme turtinin yaraticiiga dayall muhakeme oldugu gorilmektedir. Soruda belirtilen
kdsegenlerin ortak bir noktayr paylasmamasini dogru anlamlandiran 6grencinin soruyu dogru ¢ozumledigi
gorulmektedir. Cizimleri yaparken deneme yanilma yaparak derinlemesine diistince tarzi sergiledikleri, ¢izime
kenardan baslamanin daha avantajli oldugu ¢ikariminda bulunduklar 6grenciler tarafindan; “Sirayla denedim,
birbirine degenleri geri sildim, yeniden denedim (02), kenardan baslarsam daha kolay olur (024)” seklinde ifade
edilmistir. Ogrencilerin sonug olarak muhakeme becerisi tiirii ve siniflandirma kodlari dikkate alinarak problem
¢Ozum sdrecine iliskin kodu CRygq Olarak belirlenmistir. Bu kodlamada; muhakeme becerisi tiiri CR (Yaraticiiga
dayali muhakeme); dogruluk kategorisinde, dgrenci ¢ozimune bakildiginda dogru bir sonuca ulasildigindan d
(dogru); cesitlilik kategorisinde, muhakeme surecinde tek tir muhakeme oldugundan g (global); matematiksel
esaslar kategorisinde, matematiksel olarak derinlemesine bir fikir ylrutuldigu icin d (derinlemesine) olarak
gOsterilmistir.

Muhakeme testinde video oyunu sorusuna iligkin ikinci soruyu dogru yapan 63 6grencinin muhakeme sureci
incelenmis, yaniti “20 TL para kazanmak (kar etmek)” olarak bulan 6grenci ¢oztimleri Sekil 3'te gdsterilmistir.

AUIJES (Adiyaman University Journal of Educational Sciences)
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Sekil 3. Video oyunu sorusuna iliskin muhakeme tirii (024, 0152)

Sekil 3'te goraldugu gibi bir video oyununun alinip geri satilmasi ve tekrar alinip tekrar geri satilmasi sonucu
kazanilan veya kaybedilen para sorulmus, 6grencilerden agiklayarak ¢oziimlemeleri istenmistir. Ogrencilerin
¢Ozumleri incelendiginde dogru yapan ogrencilerin bir kisminin algoritmaya dayali muhakeme sureci
yurattagu, bir kisminin ise ezbere dayali muhakeme sireci yurittugu gorilmektedir. Sekil 3'te gortlen 6grenci
¢6zUmUndn muhakeme becerisi tird ve siniflandirma kodlar dikkate alinarak problem ¢6zum sirecine iliskin
kodu ARggq Olarak belirlenmistir. Bu kodlamada; muhakeme becerisi tiri AR (Algoritmaya dayali muhakeme);
dogruluk kategorisinde, 6grenci ¢ozimune bakildiginda sonucun dogru oldugu gorildiginden d (dogru);
cesitlilik kategorisinde, muhakeme sirecinde tek tir muhakeme oldugundan g (global); matematiksel esaslar
kategorisinde, matematiksel olarak derinlemesine bir fikir yuratuldugd icin d (derinlemesine) olarak
gOsterilmistir.

Sekil 4. Video oyunu sorusuna iliskin muhakeme turii (034, 058)

Ayni video oyunu sorusunailiskin dogru ¢c6zuim yapan 6grencilerin Sekil 4'te gorildiigu gibi muhakeme becerisi
tird ve siniflandirma kodlari dikkate alinarak problem ¢ozim sturecine iliskin kodu MRgygx olarak belirlenmistir.
Bu kodlamada; muhakeme becerisi tiri MR (Ezbere dayali muhakeme); dogruluk kategorisinde 6grenci
¢6zumune bakildiginda sonucun dogru oldugu gorildugunden d (dogru); cesitlilik kategorisinde, muhakeme
surecinde tek tir muhakeme oldugundan g (global); matematiksel esaslar kategorisinde, matematiksel olarak
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belirsiz bir fikir yartuttigu icin x (belirsiz) olarak gosterilmistir. Ctinkd, 6grenci ¢6zum adimlarini yansitmadigi
icin matematiksel olarak belirsiz bir dustince tarzi olarak kategorilendirilmistir.

Muhakeme testinde boyali kiip sorusuna iliskin tGgtinct soruyu dogru yapan 2 6grencinin muhakeme sureci
incelenmis, yaniti “Ug yiizii boyal: 8 kiip, ki yiizii boyalt 12 kiip, Bir yiizii boyal: 6 kiip, higbir yiizii boyal: olmayan
1 kiip” olarak bulan 6grenci ¢ozumleri Sekil 5’'te gosterilmistir.
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Sekil 5. Boyalt kiip sorusuna iliskin muhakeme tiirii (02, 024)

Sekil 5'te goruldugu gibi 27 adet 1x1x1'lik kipten olusan 3x3x3'luk kip, bir kova boyaya batirilhyor, boya
kuruduktan sonra 3x3x3’luk kiip 27 birim kipe ayriliyor. Bu birim kuplerden kag tanesinin g ylizi, kag tanesinin
iki yuzu, ka¢ tanesinin bir yizi boyal, ka¢ tanesinin higbir yizinde boya olmadigi sorulmustur. Soruyu dogru
yapan iki 6grencinin ¢6zimu incelendiginde kiplerin sekilde goriinen yuzlerinin disinda diger yuzlerinin de
oldugunu hayal ettikleri, bunu hayal ederken sekilde U¢ yuzi gorinen 3x3x3'luk kipin bir ylazd icin
belirledikleri oruntuyl diger yizleri icin de dustnduikleri gorulmustir. Bu sekilde distinen 6grencilerin
yaraticiliga dayali muhakeme tirtini ve bir yiz icin disuindukleri 6runtd iliskisini diger yizlere de uygulayarak
algoritmik muhakeme tiriinii de gerceklestirdikleri anlasiimaktadir. Ogrenciler kiip tizerinde renkli kalemlerle
boyama yaparak, hangilerinin kagar yuzlerinin boyali olacagini dustnup sekilde gorilmeyen kupleri de
zihinlerinde canlandirarak ustlerine boyali yiiz sayilarini yazip tablo seklinde gostermislerdir. Ogrencilerin sonug
olarak muhakeme becerisi tirt ve siniflandirma kodlari dikkate alinarak problem ¢6ézim sirecine iliskin kodu
CRaig olarak belirlenmistir. Bu kodlamada; muhakeme becerisi turii CR; dogruluk kategorisinde, 6grenci
¢Ozumune bakildiginda sonucun dogru oldugu gérildugunden d (dogru); cesitlilik kategorisinde, muhakeme
surecinde iki tir muhakeme oldugundan | (local); matematiksel esaslar kategorisinde, matematiksel olarak
derinlemesine bir fikir yorttaldgu icin d (derinlemesine) olarak gosterilmistir.

Ogrencilerden bazilar ise yukarida Tablo 2'de belirtildigi gibi dogru muhakame yiritiip, dogru sonuca
ulasamamistir. Bu duruma 6rnek olarak O80 kodlu &grencinin tiglincti soru igin yapmis oldugu ¢dziimde
cikarimlarini dogru bir sekilde yaptigi fakat dogru sonuca ulasamadigr gérilmusttr (Sekil 6).
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Sekil 6. Boyalt kiip sorusuna iliskin yetersiz muhakeme (O80)

Sekil 6'da goruldugu gibi 6grenci kupleri dogru bir sekilde renklendirerek t¢ yuzi, iki yizi ve bir yuzl boyal
olarak ifade etmis fakat kiip sayilarini belirleyememistir. Aslinda burada gériinen yizleri ifade ederken sorun
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yasamamis fakat goriinmeyen birim kupleri belirlemekte zorlanmistir. Bu durumda dgrencinin muhakeme
stireci islemis fakat sonuca ulasmada yetersiz kalmistir diyebiliriz. Ogrenci ¢oziimuiniin muhakeme becerisi tiirt
ve siniflandirma kodlari dikkate alinarak problem ¢6ziim stirecine iliskin kodu CRygy olarak belirlenmistir. Bu
kodlamada; muhakeme becerisi tirt CR (Yaraticilhga dayali muhakeme); dogruluk kategorisinde, 6grenci
¢6ziimune bakildiginda sonucun dogru olmadigi goruldiginden y (yanlis); cesitlilik kategorisinde, muhakeme
surecinde tek tir muhakeme oldugundan g (global); matematiksel esaslar kategorisinde, matematiksel olarak
yuzeysel sadece kipun goriinen yuzleri igin bir fikir yaratuldiginden y (ylzeysel) olarak gdsterilmistir.

Muhakeme Testine iligkin Ogrenci Goérisleri

Matematik basari seviyesi yuksek, orta ve dusik olan sekiz besinci sinif subesinden otuz dgrenci ile
gerceklestirilen gorismeler sonucunda, goriisme dokumlerinin analizi yapilarak dort alt bashkta bulgular
verilmistir.

Muhakeme testindeki sorulara benzer sorularla karstlagsmak

Ogrencilere yoneltilen “Daha 6nce bu muhakeme testinde ¢ozdiigiiniiz sorulara benzer sorular ile matematik
derslerinizde, ders kitaplarinizda veya sinavlarda karsidastiniz m?” sorusuna verilen cevaplar Sekil 7'de
gOsterilmistir.
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Sekil 7. Muhakeme testindeki sorulara benzer sorularla karsidlasma durumlart

Ogrencilerin 18’ “Hi¢ karsilagmadim” seklinde yanit verirken 6grencilerden iki tanesi bazen sinavlarda
karsilastigini iki tanesi de bazen test kitaplarinda karsilastigini ifade etmistir. Ogrencilerden dordii benzer soru
tiplerine 6gretmen rehberliginde gerceklestirilen sinif i¢i ¢ozim sureclerinde asina olduklarini ifade ederken;
diger dort 6grenci ise ders kitaplarinda yer alan igeriklerin mevcut sorularla paralellik gosterdigini vurgulamistir.

Muhakeme Testini Cozerken Hissedilen Duygu

Ogrencilere yoneltilen “Bu tarz sorular ¢ézerken nasil hissediyorsun?” sorusuna verilen cevaplar Tablo 3'te
goOsterilmistir.

Tablo 3. Muhakeme testini ¢6zerken hissedilen duygu

Hissedilen Olumsuz Duygu Frekans Frekans Hissedilen Olumlu Duygu
Cok stresli 2 2 Seviyorum ama yapamiyorum
Yapamama korkusu 6 2 Seviyorum

Yapamayinca sinir olma 1 2 Yapabildigim i¢in mutluyum
Heyecanli 1 1 Mikemmel, ¢ok iyi
Yapamayinca Uziliyorum 1 3 Normal

Cok endiseli 1 1 Kararsizlik

Kaygili 3 2 Rahat
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Ogrencilerin cogu bu gibi sorularla karsilastiginda yapamayacagini dustiniip korktugunu ve kaygilandigini ifade
etmistir. TGm sorular dogu yapan 6grenci ise “Matematigi sevdigim icin ¢ok iyi, gok giizel, miikemmel hissettim”
seklinde yorum yapmistir. Testteki sorularin hi¢ birini yapamayan 6grencilerden alinan gérislerde ise normal,
rahat, kararsizlik gibi herhangi bir farklilik icermeyen duygu ifadelerinin oldugu gorulmastir (Tablo 3).

Muhakeme Temelli Problemlerin C6zum Sdrecindeki Bilissel Kazanimlar

Ogrencilere yoneltilen “Bu sekildeki sorulart ¢ozmek sana ne kazandwabilir? Agiklar misin?” sorusuna
ogrencilerin verdigi yanitlar degerlendirilerek Sekil 8'de sunulmustur.

Muhakeme Temelli Problemlerin C6zim Sirecindeki Bilissel
Kazanimlar
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Sekil 8. Muhakeme Temelli Problemlerin C6ziim Sirecindeki Bilissel Kazanimlar

Ogrencilerin cogunlugu, muhakeme testindeki sorulara benzer sorularin siirekli ¢6zilmesi ile zihin kapasitesinin
acilacagi, dusinmenin gelisecegi, matematikte daha yetenekli olup notlarinin artacagi gibi ¢ikarimlarda
bulunmuslardir (Sekil 8). iki 6grenci ise “sorular: dikkatli okumamamz: saglar, dikkatli okumaya anlamaya
yarar” seklinde ifade ederek disiplinler arasi yaklasima vurgu yaparak matematiksel muhakemenin énemini
ortaya koymustur. Tum sorulari dogru yapan dgrenci ise “Bunu ¢dzmek bana istedigim liseyi, istedigim meslegi
kazandrir. Bunlar bana ¢ok katk: saglar. Cunkd bunlar benim bilgimi 6lgmuyor, mantigime ve zekamt dlgiyor.
Bunlar benim zekam: daha ¢ok yikselterek en yiksek seviyeye ulastirir, boylelikle de tlkeme daha buyik katkim
saglanur” seklinde ifade ederek matematiksel muhakemenin daha ileri hedefler icin de dnemli olduguna vurgu
yapmistir.

Muhakeme Sorularini Cézerken Zorlanilan Noktalar

Ogrencilere yoneltilen “Bu sorulart gézerken zorlandigin noktalar oluyor mu?” sorusuna 6grencilerden alinan
gorusler degerlendirilerek Sekil 9'da sunulmustur.
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Sorulari C6zerken Zorlanilan Noktalar

Ug boyutlu diistinemiyorum
Cok zor, anlayamama

Kafa kangikhigr,Yanlis yapma

Dort islem yaparken

0 2 4 6 8 10 12 14 16
= Dortislem yaparken m Kafa kangikhgr,Yanlis yapma
= Cok zor, anlayamama = Ug boyutlu diisiinemiyorum

Sekil 9. Sorular: ¢bzerken zorlandan noktalar

Ogrencilerin biyik bir kismi gok zorlandiklarini, soruyu anlayamadiklarini dile getirmistir (Sekil 9). Muhakeme
testinde U¢ boyutlu diisinmeyi gerektiren soru igin ise “Ben sey, i¢i bog olur demistim. Oynatma mekanizmast
falan vardir diye diisindiim. Ama icinde de kiip varmis. Yani dyle olunca daha kafam karstt”, “Boyalt kiipte ¢ok
zorlandim hocam ama arkasint ve i¢ini hesaba kattigimda anladim” gibi ifadelerle t¢ boyutlu disinemediklerini
belirtmislerdir. Bir 6grenci ise kendi 6zelestirisini yaparak “Zorlandigim noktalar, eee az kitap okudugum igin
bazdarmn: yanls anltyorum” seklinde agiklamada bulunmus, anlayamamasini az kitap okumasina baglamistir.

Tartisma, Sonug ve Oneriler

Arastirmada besinci sinif 6grencilerinin matematiksel muhakeme dizeyleri incelenmis, arastirma sonucunda
besinci sinif 6grencilerine yoneltilen ¢ farkl muhakeme sorusunun her ti¢ctinti de dogru yapan bir 6grenci olup,
185 ogrenci arasindan %0,5’lik bir basar saglandigi goérilmustir. Elde edilen bulgular, literatirdeki benzer
calismalarin sonuglariyla paralellik arz etmektedir. Bu baglamda, ulasilan verilerin Ozaydin vd. (2024) tarafindan
gerceklestirilen calisma sonuclarini destekledigi gorilmektedir. S6z konusu arastrmada da ortaokul
dizeyindeki dgrencilerin matematiksel muhakeme performanslarinin orta ve orta alti seviyelerde yogunlastigi
saptanmistir. Aragstirmanin bu tespiti, mevcut ¢alisma ile ulasilan 6grenci ¢iktilari arasindaki tutarhiligi ve ortaokul
kademesinde muhakeme becerilerinin gelistirilmesine duyulan ihtiyaci ortaya koymaktadir (Ozaydin vd., 2024).
Ortaokul 6grencilerinin geometrik muhakemelerinin, nicel muhakemelerinin incelendigi calismalarda da
ogrencilerin muhakeme becerisinin zayif oldugu, muhakeme gelistirmede zorlandiklar ifade edilmistir
(Akdemir, 2022; Gurbiz, 2022; Kurudirek Turan, 2023). Matematiksel muhakeme, matematikgiler ve 6grenciler
tarafindan ihtiya¢c duyulan aktif, esnek ve Uretken bir stre¢ oldugu icin matematikte kritik 6neme sahiptir
(Rohati vd., 2022). Matematiksel muhakeme gibi kritik bir becerinin 6grencilere kazandiriimasinda, 6ncelikle
mevcut muhakeme tirlerinin akademik bir farkindalikla tanimlanmasi bilyiik 6nem tasimaktadir. Ogrencilerin
bu becerilerini alt basamaklardan daha ileri seviyelere tasimak ve bilissel kapasitelerini gelistirmek, ancak
egitimcilerin bu suregteki yontem ve stratejilere dair bilingli yaklasimlariyla mumkuindir. Dolayisiyla,
ogretmenlerin muhakeme turleri konusundaki yetkinligi ve bu dogrultuda sergileyecekleri profesyonel tutum,
gelisim strecinin niteligini belirleyen temel unsurlar arasinda yer almaktadir. Ogrencilerin muhakeme tirlerinin
ogretmenler tarafindan bilinmesinin 6nemini ortaya koymaya calisan bu calismada, dgrencilerin sergiledigi
bilissel yaklasimlar, Lithner (2006) tarafindan gelistirilen kuramsal ¢erceve temel alinarak c¢ozimlenmistir.
Yapilan analizler neticesinde; 6grencilerin yaratici, algoritmik ve ezbere dayali matematiksel muhakeme
turlerinden en az birini sergiledikleri gorulmustir. Bu durum, dgrencilerin yalnizca tek tip bir muhakeme
yontemine bagh kalmadiklarini, aksine farkh zihinsel stratejiler araciligiyla ¢6zim yollarini yapilandirdiklarini
ortaya koymaktadir (Lithner, 2006). Muhakeme turlerinin farkliligi sorulara gore degisebilir nitelikte olsa da
ogrencilerin bir cok akil yuritme tirtine hakim olup ise kosmasi 6nemlidir. Arastirmada en c¢ok yaratici



351

muhakeme gorilmis olsa da yaraticc muhakeme sergileyen o6grencilerin yariya yakinin dogru sonuca
ulasamadigr géralmustir. Bunun yaninda ezbere dayall muhakeme gosteren dgrencilerin tamaminin dogru
sonuca ulastigr géralmustir. Bu durum yaratici muhakeme tiriinde sonucun dogrulugundan ziyade, izlenen
yontemin matematiksel temellere uygunlugu ve agiklanabilirliginin 6nemli gorilmesi (Lithner, 2006) ile
aciklanabilir. Ezbere dayali da ise zihinsel bir islem igermeksizin yalnizca animsanan adimlarin kagida dokulmesi
sureci ise kosuldugu igin ezbere dayali muhakeme yiruten 6grencilerin bu muhakeme tirtinde dogru sonuca
ulasma oranlarn daha fazla ¢ikmis olabilir. Ogrencilerin bu muhakeme yeterlilikleri gesitli calismalarla
desteklenerek daha ileri seviyelere taginabilir. Ogrenme ortamlarinin 6grenmeye agik, tartismalara olanak veren,
rahatca disuncelerin ifade edildigi sekilde tasarlanmasi 6grencilerin yaratici muhakemelerinin gelismesine katki
saglayabilir (Cift¢ci ve Akgin, 2021). Matematiksel 6grenme sireglerinin temel tasi olan matematiksel
muhakeme (Carpenter vd., 2003), 6grencilerin bilissel gelisiminde belirleyici bir rol oynamaktadir. Bu baglamda,
ogrenenlerin zihinsel sureglerini sinirlayan ezbere dayal yaklasimlar veya 6nceden belirlenmis ¢ozum kaliplari
yerine; onlari bilissel esneklige ve alternatif distiinme stratejileri gelistirmeye yoneltecek nitelikteki gorevlerle
desteklenmeleri gerekmektedir. Dolayisiyla, ©6grencilerin 6grenme surecine aktif katihmlarini saglamak
amaciyla, farkli perspektifler gelistirmelerine olanak taniyan zengin icerikli ve muhakeme odakli etkinliklerle
mesgul edilmeleri buyiik 6nem arz etmektedir (Carpenter vd., 2003). Kendi matematiksel fikirlerini ifade etmeyi
ve gerekgelendirmeyi, kendi ve baskalarinin matematiksel agiklamalari tizerinden mantik yirtitmeyi ve cevaplari
icin bir gerekgelendirme saglamayi 6grenen 6grencilerin, matematikte ve ilgili alanlarda gelecekteki basarilari
icin kritik éneme sahip olan derin bir anlayis gelistirdikleri gorilmistur (Carpenter vd., 2003). Ogrencilerin
matematiksel muhakeme turlerinin bilinmesi, dgrencilerin muhakeme becerisini en alt seviyeden en (st
seviyeye cikarmasini kolaylastiracak ve boylece ogrenciler yeterli ve yaratici matematiksel muhakeme
becerilerine sahip olabileceklerdir (Rohati vd., 2023). Ogretmenlerin, 6grencilerin sergiledigi muhakeme
sureclerindeki potansiyel gesitliligin bilincinde olmasi, 6gretim surecinin niteligi agisindan kritik bir 6neme
sahiptir. Matematiksel muhakemeyi ileri bir diizeye tasimak amaciyla egitimcilerin; farklh muhakeme bicimlerini
ve seviyelerini analiz edebilecek yetkinlige sahip olmalar, elde ettikleri veriler dogrultusunda pedagojik
mudahaleleri zamaninda gergeklestirmeleri gerekmektedir. Bu baglamda, 6grencilere yoneltilen "neden?" ve
"nasil?" gibi sorgulayici sorularin, bireyleri derinlemesine disiinmeye sevk ederek bilissel streclerini
yapilandirmalarina ve dolayisiyla matematiksel muhakeme becerilerinin gelisimine anlamli katkilar saglayacagi
ongorulmektedir (Vale vd., 2017).

Bu arastirmada, 6grencilerin buyuk bir kisminin muhakeme temelli sorularla daha 6nce karsilasmadigi ve bu
durumun bilissel bir kaygiya yol agtigi saptanmistir. Katihmcilar; bu siire¢te soruyu anlamlandirmakta gucluk
cektiklerini, yogun bir zorlanma hissettiklerini ve basarisizlik korkusu yasadiklarini ifade etmiglerdir. Buna karsin
ogrenciler, s6z konusu problem tirlerinin dizenli olarak ¢coztulmesinin zihinsel kapasiteyi artiracagi ve dusiinme
becerilerini gelistirecegi yoninde olumlu ¢ikarimlarda bulunmuglardir. Ayrica bu tir uygulamalarin
matematiksel yetkinligi guclendirerek akademik basariya ve ders notlarina pozitif yansiyacagini
vurgulamiglardir. Ogrencilerin yasadiklari bu zorluklarin sebepleri arasinda muhakeme becerisinin 6gretmenler
tarafindan yeterince anlasihp derslerde uygulanmamasi gosterilebilir (Ciftci, 2015; Herbert vd., 2022; Lobato vd.,
2013). Ogrencilerin matematiksel muhakeme yetenekleri, matematiksel muhakeme gorevleri ve bir problemin
¢Ozumine yonelik argiimanlar belirlemek ve gelistirmek icin dgretmenler ve dgrenciler arasinda tartismalar
saglanarak sinif ici 6grenme yoluyla gelistirilebilir. Bu gelisim slirecinde bireyin matematiksel konularla basa
cikma becerisi olarak tanimlanan matematiksel guivenin gelistirilebilmesi, 6grencinin yapamama korkusunun
Ustesinden gelebilmesinin bir yoludur (Foster, 2016). Bu tur calismalarla dgrencilerin bilissel kaygilarinin
azalacagi, muhakeme stureclerinin de olumlu yonde gelisecegi 6ngorulmektedir.

Swan (2011), matematik dgretimi siirecinde muhakeme eyleminin dogrudan odak noktasi haline getirilmesi
gerektigini savunmaktadir. Bu gercevede, zihinsel bir siire¢ olan muhakemenin; gerek yazil ifadeler gerekse
szl agiklamalar aracihigiyla somutlastirilarak gézlemlenebilir ve isitilebilir bir nitelige kavusturulmasinin 6nemi
vurgulanmaktadir. Dolayisiyla, 6grencilerin muhakeme stratejilerinin goérinur kiinmasi, 6gretimsel farkindaligin
artirnlmasi noktasinda temel bir gereklilik olarak sunulmaktadir (Swan, 2011). Bu bakis acisi ile gergeklestirilen
calismada, yeni mifredatin da Ustiinde durdugu besinci sinif 6grencilerinin matematiksel muhakeme becerileri
incelenmis ve gorulip isitilebilir olmasi adina somut verilerle ortaya konulmaya calisiimistir. Arastirma
kapsaminda besinci sinif 6grencilerinin genel performansi incelendiginde, matematiksel muhakeme
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duzeylerinin oldukca dustik bir seviyede oldugu gortulmustir. Ozellikle Gig boyutlu bir perspektif ve 6zgin
bilissel surecler gerektiren yaratici muhakeme becerilerinin sergilenmesinde katiimcilarin ciddi guglikler
yasadigi gozlemlenmistir. Buna karsin, 6grencilerin ezbere dayal ve algoritmik muhakeme sureglerini ise kosma
egilimlerinin, yaratici disiinme gerektiren streglere kiyasla daha belirgin ve yiksek oldugu tespit edilmistir.
Elde edilen bu sonuglar, 6grencilerin biligsel stratejilerinin agirhkh olarak kural temelli ve taklit¢i bir yapida
yogunlastigini ortaya koymaktadir.

Ogrencilerle yapilan gorusmeler ve 6grencilerin ¢ozumleri incelendiginde 6grencilerin bu gibi sorularla ders
islenisinde, ders kitaplarinda veya sinavlarda siklikla karsilasmadiklari, soruyu anlamlandirmada zorluk
yasadiklari, nereden baslayacaklarini bilememe, yapamama korkusu yasadiklari, alternatif yollar disiinmede
eksiklikler, Uzerinde dusinmeden bir an dnce sonuca ulasmak istemeleri 6grencilerin matematiksel
muhakemelerinin  zayif olmasinin nedenleri arasinda gO0sterilebili. Bu c¢ikarimlar g6z o©ntnde
bulunduruldugunda matematiksel muhakemenin gelistirilmesi icin ders anlatimlarinda ve ders i¢i kullanilan
yazill materyallerde daha ¢ok muhakeme gerektirecek calismalara yer verilmesi Onerilebilir. Ayrica
ogretmenlerin 6grencilerin muhakeme yeterligini inceleyip gelistirebilmesi, sinif ici uygulamada matematiksel
muhakemeye surekli yer verebilmesi icin 6gretmenlerin muhakeme becerisi yoniinden gelistiriimesi dnerilebilir.
Ogretmenlerin 6grencilerin muhakeme becerilerini degerlendirebilmesi ve bu yonde gerekli iyilestirme
calismalarini yapabilmesi i¢in matematiksel muhakeme degerlendirme Olgme araclari gelistirilebilir. Bu
arastirma, elde edilen bulgularin genellenebilirligi ve kapsami bakimindan birtakim sinirliliklara sahiptir. ilk
olarak ¢alisma, tek bir ortaokul biinyesinde 6grenim goren besinci sinif dgrencileri ile yurutilmus olup, sonuclar
bu 6rneklemin sosyo-ekonomik ve akademik Ozellikleri ile sinirhdir. ikinci olarak, 6grencilerin matematiksel
muhakeme siregleri, Lithner (2006) taksonomisine uygun olarak hazirlanan t¢ adet problem Gzerinden analiz
edilmistir. Uglinci bir sinirhlik ise, veri derinligini saglamak amaciyla gerceklestirilen goériismelerin katilimei
sayisi1 ve gortiisme suresiyle sinirli kalmasidir. Bu baglamda, gelecek arastirmalarda daha genis 6rneklem gruplan
ve daha fazla sayida 6lgme araci kullanilarak muhakeme sureglerinin farkl degiskenler agisindan incelenmesi
onerilmektedir.

Bu arastirma, ortaokul matematik egitimi literatirinde genellikle genel basari odaginda incelenen muhakeme
becerisini, Lithner (2006) tarafindan gelistirilen kuramsal taksonomi aracihigiyla besinci sinif dizeyinde
derinlemesine analiz etmesi bakimindan 6zgun bir nitelik tasimaktadir. Calismanin temel 6zgunlugi, sadece
ogrencilerin dogru veya yanlis yanitlarina odaklanmakla kalmayip; ¢6zim sureglerinde sergilenen zihinsel
stratejileri "yaraticl", "algoritmik" ve "ezbere dayali" kategorileri altinda mikro dizeyde ayristirmasindan
kaynaklanmaktadir. Ozellikle 6grencilerin muhakeme temelli sorularla karsilastiklarinda yasadiklari "bilissel
kaygi" ve "basarsizlik korkusu™ gibi duyussal engelleri, gériismeler aracihigiyla somut verilerle ortaya koymasi,
literatirdeki teorik boslugu uygulama temelli verilerle doldurmaktadir. Ayrica, Swan (2011) tarafindan
vurgulanan muhakemenin "gorultp isitilebilir* kiinmasi ilkesini rehber edinerek, ©grenci ifadelerini
cozumleyerek, calismay salt bir basar dlcimu olmaktan cikarip bilissel streglerin kesfedildigi niteliksel bir
analize donustirmektedir. Bu baglamda arastirma, hem kuramsal bir cerceveyi Turkiye'deki besinci sinif
orneklemine uyarlamasi hem de dgretmenlerin pedagojik farkindaliklarina yonelik somut ¢ikarimlar sunmasi
acisindan alana 6zgun bir katki saglamaktadir.
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