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This study aims to describe students’ mathematical problem-solving
abilities based on systematic and intuitive cognitive styles using a
qualitative descriptive approach. The participants consisted of four
seventh-grade students of Class VIIB at SMP Negeri 21 Tasikmalaya,
including two students with a systematic cognitive style and two
students with an intuitive cognitive style, selected through purposive
sampling based on the results of the Cognitive Style Inventory (CSI)
questionnaire. Data were collected through questionnaires,
mathematical problem-solving tests based on Polya’s stages, and
interviews, then analyzed through data reduction, data display, and
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Ability

. .. conclusion drawing. The findings showed that students with a
Systematic and Intuitive

systematic cognitive style tended to solve problems in a structured,
sequential, and careful manner, whereas students with an intuitive
cognitive style tended to solve problems more quickly and
spontaneously by relying on direct understanding and prior experience
in determining solution strategies.These findings indicate that
cognitive style plays an important role in shaping how students
interpret problems, select strategies, and evaluate solutions in
mathematical problem-solving.
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Introduction

Mathematical problem-solving ability is an individual’s skill in searching for and finding
the right way to solve a problem when there is no solution that can be used directly (Suryani et
al., 2020). Students must possess this ability. This demonstrates that students' problem-solving
abilities are crucial to the mathematics learning process (Siswanto & Meiliasari, 2024). Through
problem solving, students learn to connect mathematical concepts with the situations they face
so that learning becomes more meaningful. In addition, problem solving helps students develop
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logical, critical, systematic, and reflective thinking skills that are essential both in academic
learning and everyday life (Siswanto et al., 2024). Therefore, problem solving is the core of
mathematics learning because through this process students not only obtain the final result, but
also build an understanding of the concepts and strategies used in solving mathematical
problems (Ardhianti & Sulistyono, 2026).

In practice, students’ mathematical problem-solving abilities often face challenges,
especially at the verification stage. Many students experience difficulty rechecking their
answers using different methods or alternative strategies. This is in line with the findings
Pratiwi & Hidayati (2022) Several students focus only on obtaining final answers without
evaluating the correctness of their solutions through other approaches, this indicates that
students’ understanding of the “looking back” stage in Polya’s problem-solving process is still
limited. Based on the results of an interview with a mathematics teacher at SMPN 21
Tasikmalaya, it shows that there are still students who experience difficulties in solving
mathematics problems, especially those related to problem solving. In the learning process, the
teacher has provided questions with varying levels of difficulty, including routine and non-
routine problems. At that school, teachers have also guided students to solve mathematics
problems using the problem-solving steps according to Polya. However, not all students are
able to apply all four of Polya’s steps; there are still some students who are not yet able to carry
out each stage completely. Problem-solving ability at SMPN 21 Tasikmalaya still shows that
some students experience difficulties in solving mathematics problems. A person’s ability to
solve problems is influenced by various factors, including individual differences, level of
ability, and intelligence. One of the individual difference factors that affects how students
receive and process information in solving problems is cognitive style. Prayoga et al. (2024)
emphasize that cognitive style is a significant factor in mathematics education, since mastering
mathematics involves the ability to think creatively, reason logically, and analyze problems
effectively, whether they are standard exercises or more complex, unfamiliar tasks.

Cognitive style can be used as an important lens for understanding differences in students’
ways of thinking during mathematics learning These findings are in line with the study
conducted Aries et al. (2024) which explains that each student demonstrates different ways of
thinking and varying abilities in solving mathematical problems. Each student processes
information differently, including how they interpret problems, select solution strategies,
organize procedures, and verify the answers they obtain. These differences influence the way
students approach mathematical problem-solving tasks and demonstrate their reasoning
processes (Lestari et al., 2025). Therefore, examining cognitive style is important because it
provides deeper insight into the variations in students’ thinking patterns and problem-solving
processes in mathematics learning. Maidiyah et al. (2025) show that identifies several
categories of cognitive styles, including those related to how individuals assess situations and
make decisions in planning solutions, such as field dependent—field independent, impulsive—
reflective, perceptual-receptive, and systematic—intuitive. In this study, the emphasis is placed
on systematic and intuitive cognitive styles to examine mathematical problem-solving skills
through these two perspectives. A systematic cognitive style is characterized by orderly and
logical procedures, while an intuitive cognitive style tends to rely on a more comprehensive
and flexible way of understanding problems.

Previous research conducted by Pangastuti et al. (2022) primarily examined the
characteristics of eleventh-grade student’s mathematical reasoning when dealing with word
problems, viewed through systematic and intuitive conitive styles, but did not explicitly address
mathematical problem-solving as a distinct focus. In comparison, the present research integrates
the investigation of students’ problem-solving abilities in mathematics with their cognitive
styles, particularly systematic and intuitive. The novelty of this study lies in the use of
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systematic and intuitive cognitive styles as the basis for analyzing students’ mathematical
problem-solving abilities through Polya’s stages. This study does not only focus on the final
answer produced by students, but also examines and describes the solution processes carried
out at each stage of mathematical problem-solving. Therefore, only a small number of studies
have directly examined the relationship between systematic and intuitive cognitive styles and
mathematical problem-solving. This gap provides ample opportunity for further investigation,
particularly research that highlights students’ individual ways of thinking. Based on the
previously identified problems, this study aims to describe students’ mathematical problem-
solving abilities at SMP Negeri 21 Tasikmalaya by examining systematic and intuitive
cognitive styles through Polya’s problem-solving stages.

Method
Type of Research

This research adopts a qualitative approach with a descriptive design. As explained by
Creswell (2018), qualitative research involves an investigative process that emphasizes the
understanding of social phenomena and human-related issues. It allows researchers to study
subjects in natural contexts while uncovering in-depth meanings, leading to findings that are
both rich and contextually grounded. In this approach, the data collected are descriptive,
consisting of written or spoken expressions as well as observable behaviors. The main objective
of this study is to explore students’ mathematical problem-solving abilities by considering their
systematic and intuitive cognitive styles.

Subjects

The subjects of this study were seventh-grade students (Class VIIB) at SMPN 21
Tasikmalaya, who represented both systematic and intuitive cognitive styles. They were
selected based on their ability to carry out all stages of problem-solving in accordance with
Polya’s framework, without considering the correctness of their final answers, and their ability
to communicate clearly, which facilitated the data collection process. Students who could not
complete the full sequence of problem-solving stages were excluded from the study. Of the 29
students in class VII-B, four key participants were selected: two students representing the
systematic cognitive style and two students representing the intuitive cognitive style. These
participants were selected because they provided the most relevant and informative data for
investigating how different cognitive styles are related to students’ approaches to solving
mathematical problems.

Instrument

This study employs theree main instruments, namely a cognitive style questionnaire, a
mathematical problem-solving test, and interviews. The questionnaire is based on the Cognitive
Style Inventory (CSI) adapted from Martin (1998b), which includes 40 items developed in
accordance with the variables of the study. The instrument was administered to identify and
classify students into systematic and intuitive cognitive style groups. The questionnaire was
adopted from a previous study that had translated the instrument into Indonesian, and it was
subsequently reviewed with the research supervisor to ensure that the language was suitable
and easily understood by junior high school students. The selection of research participants was
not based on questionnaire scores, but rather on students’ ability to demonstrate Polya’s stages
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of problem-solving and communicate their reasoning clearly so that more in-depth information
could be obtained during the interviews. In addition, the reliability of the instrument had
previously been examined through a small-scale pilot test. The questionnaire items used in this
study are presented below.

Table 1. Cognitive style statement table

Statements

Systematic

1.
2.

10.

11.

12.

13.

14.

15.

16.
17.

18.
19.

20.

The most efficient and effective way to answer questions is logically and rationally.

All questions have an absolute way of answering them, all you have to do is choose the best possible
way to answer the question given.

I am comfortable using the usual way of answering questions, rather than using a new way that is not
necessarily better.

All questions do not have a definite way of answering, so there are many possible ways to answer them.
When working on questions, I will collect and organize data in a structured manner about what is in the
question (for example, what is known and what is asked) to provide an overview in answering it.

I answered the questions step by step, sequentially and neatly.

When trying to answer a question, I will complete each step in sequence.

Before answering the questions carefully, I sort, combine or organize all the data or information in them
to produce the correct answer.

I answered the question by looking at it as a whole, then paying attention to the details of the data in it.
Before answering the question, I will carefully read the question thoroughly, in order to determine the
relationship of the data or information in the question to answer it.

I will try to understand the question to determine the facts/data contained in it (which ones can be used
or which ones are not needed) to answer them.

I will refer to the existing facts and data to answer the question.

When reading a question, I will immediately focus on the important information in the question.

When reading questions, I often look for additional information/data in the question sequentially, and
am careful in writing it to minimize writing errors that result in wrong answers.

When working on a complicated problem, I usually select the data/information obtained (such as
grouping or separating it) to make it clearer in determining what method to use.

I can easily create and decide to discard various alternative answers quickly.

It took me quite a long time to answer the questions, because I had to be structured, thorough, and
detailed in completing them.

I often estimate the difficulty of a question as an illustration of how to answer it later.

When working on a question, I re-check the data/information that I have obtained from the question to
get ideas for answering it.

I read the questions over and over again, and each time I read them I always get a different understanding
or information (i.e., there's a possibility that I misread them or missed data/information the first time
around.

Intuitive

21

22.
23.

24.
25.
26.

. I'will write or just imagine a chart about what data is known in the question to make it easier to answer
it.

I need to make notes in the form of diagrams, sketches, or tables when answering questions.

When I read a question, I often have a broad perspective on the question (often thinking that there are
several possibilities about what the question actually means).

I have strong confidence/intuition when looking at a question, or try to guess first before I answer it.

I store data with various entries (such as computer folders) in my memory so that it is easy to remember.
I store data in my brain's memory with images or shapes of objects, so that when I remember again, I
will imagine the image/object. Likewise, I will imagine the data I get when reading the questions and
then store them in my brain.
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27.

28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

At the beginning of the problem-solving process, I will first define the problem. (For example, if the
problem is about sequences and series, then I will think of ways to solve the problem about sequences
and series).

I rely on the beliefs or intuition that I have to answer the questions.

The most efficient and effective way to answer questions is to follow your gut feeling or intuition.
Every time I work on a problem, I read it out loud and talk to myself.

I have a lot of ideas and want a high level of knowledge.

I am the type of person who tends to choose to avoid problems.

I have talent and good memory in mathematics.

I feel okay and even comfortable with uncertainty and ambiguity.

I (and people who know me) would describe myself as predictable and reliable.

Before answering a question, I often think about various possible ways to answer it.

I often have various alternatives and choices of ways to answer questions.

I can answer questions quickly and effectively, so it often doesn't take long to complete them.

I (and people who know me) would describe myself as a risk taker.

When trying to answer questions, I often jump from one stage to another, and often return to previous
stages.

The second instrument is a mathematical problem-solving test comprising a single
question on the topic of social Arithmetic. This test has undergone validation by a mathematics
education expert, ensuring its content validity and alignment with the intended indicators. The
problem-solving task used in this study is presented as follows.

Table 2. Mathematical Problem Solving Ability Test Question Grid

Learning Competency Measured Aspects Question
Outcomes (CP) Achievement
Indicator (IPK)
Students are able to Solving mathematical 1. Problem Mr. Amir, an electronics trader,
solve mathematical problems related to understanding bought 10 calculators at a price of
problems by solving social 5 Devising a plan Rp120,000 each, 15 fans at a price
calculating  profits arithmetic 3. Carrying out the of Rp85,000 each, and 20 study
and losses by ' lamps at a price of Rp40,000 each.
applying arithmetic plan All calculators were sold out with a
operations on real 4. Looking back percentage profit of the purchase
numbers. price, for 15 fans, 12 were sold at a

loss of 10%, and the rest were
unsold. Then 18 study lamps were
successfully sold at a price of
Rp52,000  each. After  all
transactions, the trader earned a net
profit of Rp1,020,000. Mr. Amir
wanted to calculate the percentage
profit from the calculators, but was
confused.

Calculate the total capital of the
trader, determine the equation for
the calculator's  profit, and
determine the percentage profit on
the calculator's sales!

The third instrument is the interview, which is used to obtain deeper insights that cannot
be fully captured through the analysis of student’ written responses. This study applies
unstructured interviews, allowing the researcher to pose questions in a flexible manner based
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on the direction of the discussion, thereby enabling the collection of more detailed and
comprehensive information.

Table 3. Interview Questions
No Interview Questions
1.  What do you know or understand from the questions you read earlier?
2. After writing down the information in the question, what strategy or formula will be used to solve the
question?
3. What do you do first after knowing this formula? What do you calculate first?

4. After checking again, is the answer correct?

To guarantee the trustworthiness of the data collected through the three instruments,
careful attention was given to instrument validation. The cognitive style questionnaire (CSI)
adapted from Martin (1998a), along with the mathematical problem-solving test, was evaluated
through expert judgment by a lecturer in Mathematics Education at Universitas Siliwangi to
establish content validity. This process ensures that the instruments accurately reflect the
constructs being measured. By meeting both validity and reliability criteria, the study is
expected to yield precise and scientifically credible findings.

Data Collection

Data collection is a crucial stage in this study because the main objective of research is to
obtain valid and reliable information. As noted by Sugiyono (2023). a clear understanding of
data collection techniques is essential to ensure that the information gathered is consistent with
the research objectives and meets established standards. In this study, data were collected in
three stages. First, a cognitive style questionnaire was administered to classify students into
systematic and intuitive cognitive style groups. Second, students completed a written
mathematical problem-solving task designed to reveal their problem-solving processes. Third,
semi-structured interviews were conducted to gain deeper insights into students’ thinking
processes and to clarify findings from the written responses. The interview protocol included
probing questions that explored how students interpreted the problem, selected solution
strategies, carried out calculations, verified their answers, and demonstrated characteristics
associated with their cognitive styles. This combination of questionnaires, written tests, and
interviews enabled the researcher to obtain comprehensive and credible data regarding students’
mathematical problem-solving abilities.

Data Analysis

This study applies a qualitative approach to data analysis. In the context, qualitative
analysis involves systematically organizing and examining data obtained from observations,
interviews, and other relevant sources to deepen the researcher’s understanding of the
investigated case and to present the results as meaningful findings. The process aims to simplify
complex data so that it can be more easily interpreted and used to uncover the underlying
meaning of the studied phenomenon. The analytical procedure follows the framework proposed
by Miles and Huberman, which consists of three key stages reducing the data, presenting the
data, and drawing conclusions (Rijali, 2018).

Students’ written responses and interview transcripts were coded based on the four stages
of Polya’s problem-solving framework: understanding the problem, devising a plan, carrying
out the plan, and looking back. At each stage, the researcher identified indicators that reflected
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characteristics of systematic and intuitive cognitive styles, such as the degree of detail, sequence
of steps, spontaneity, and use of alternative strategies. The coded data were then compared
across participants to identify similarities and differences in the problem-solving patterns of
student with systematic and intuitive cognitive style. To enhance the trustworthiness of the
findings, The trustworthiness of the data in this study was established through technique
triangulation by comparing nd confirming information obtained from there instrument. The
Cognitive Style Inventory (CSI) questionnaire results were used to identify students’ cognitive
styles as either systematic or intuitive. The written test responses were analyzed to examine
students’ mathematical problem-solving abilities based on Polya’s stages, while the interviews
were conducted to clarify and deepen the interpretation of students’ reasoning and solution
strategies. By comparing the consistency of findings across these three data collection
techniques, the researcher was able to enhance the credibility of the study results.

Research Findings

Based on the results of the cognitive style classification, out of 29 students, 16 were
categorized as having a systematic cognitive style, while 13 demonstrated an intuitive cognitive
style. Following this grouping, a mathematical problem-solving test was conducted with
selected student from both categories, particularly those who also exhibited good
communication skills, to further explore their problem-solving processes.

Table 4 research subject

No subject cognitive style score
1 S20 Systematic 79
2 S23 Systematic 87
3 S14 intuitive 74
4 S22 intuitive 81

Description of Students' Ability in Solving Mathematical Problems Reviewed from a
Systematic Cognitive Style at the Problem Understanding Stage

Subjects with Systematic Cognitive Style

The findings from the mathematical problem-solving test indicate that the participant with
a systematic cognitive style successfully completed each stage of the problem-solving process.
During the problem comprehension stage, the student carefully examined the question and
identified key information along with the required elements. This suggests that the systematic
subject prioritized a clear understanding of the problem before moving forward to the solution
phase.

Dit: Rcda®0n9 10 kalkyrator R 120-000
15 LiPas g RV g5.000 (12 tdual tudt 10%)
20 Vom0 beloBac RRyg.qp (18 Eecuol F.52-000)
keuntundon beesth seluruh ksonsaest QY. 1.020 000.
Yan9 drcast odobh Persentgse veontsndon ‘oreuiater. , madal, ¢l on Petsomaan  katkeyotor

Figure 1. S20 Systematic Subject
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Figure 2. S23 Systematic Subject

In the problem comprehension phase, the subject demonstrated a strong understanding of

the task provided. This finding aligns with Pangestu et al. (2024), who found that students
generally show solid initial skills in interpreting problems. The subject was able to extract key
information in a clear and organized way and rephrase it using their own language. This
suggests that the subject had already grasped the context of the problem before moving on to
the solution process, enabling a more focused and systematic approach to solving it.
Based on the interview conducted with the participant who exhibited a systematic cognitive
style during the problem comprehension phase, it was found that the subject could present the
problem in a way that aligned with the researcher’s objectives. This is illustrated in the
following interview excerpt.

P : “What do you know or understand from the questions you read earlier?”
8§23 : “A trader bought 3 types of goods.”
P : “Can you explain in more detail.”

8§23 : “ Yes, you can. 10 calculators, the profit percentage is unknown. 15 fans, 12 sold at a 10%
loss. 20 study lamps, 18 sold at Rp52,000 each. The net profit is Rp1,020,000.”

P “What is being asked in the question?”

8§23 : “Calculate the total capital of the trader, determine the equation for the calculator profit and
determine the percentage profit on the calculator.”

The results of a short interview show that the participant with a systematic cognitive style
was capable of recognizing essential information in the problem effectively. This understanding
was reflected in the written responses, which aligned well with the important elements of the
task. The agreement between the verbal explanation and the written answer suggests that the
subject had a clear and accurate comprehension of the problem and was able to express it
coherently.

Description of Students' Ability in Solving Mathematical Problems Reviewed from a
Systematic Cognitive Style at the Strategic Planning Stage

During the planning stage, the participant with a systematic cognitive style identified and
recorded appropriate mathematical formulas to address the given problem. The formulas were
chosen based on the information contained in the question and served as a foundation for the
subsequent solution process. This behavior reflects a structured and organized approach,
showing that the subject preferred to prepare a clear strategy before performing the calculations.
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Figure 3. S20 Systematic Subject

The solution produced by S20 in the figure shows that the subject applied an income-
related formula and employed a variable symbolized by x to represent unknown information in
the problem. The introduction of this variable reflects an effort to model the problem
mathematically and make the calculation process more systematic. This suggests that S20
approached the problem using an organized and logical problem-solving strategy.

v

Penyetesaian ¢

Rumss yarg df gunakean +
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Figure 4. S23 Systematic Subject

The solution shown in S23’s work indicates that the subject applied both the profit
formula and the percentage of profit formula in solving the given mathematical problem. This
demonstrates that S23 selected formulas that were relevant to the context of the problem in
order to obtain the correct solution.

The work shown in the figure demonstrates that the participants with a systematic
cognitive style were capable of formulating solutions strategies by selecting mathematical
formulas that varied across subjects. Although the approaches differed, each subject chose
formulas that suited the requirements of the problem. This suggests that they were able to plan
their solutions in an organized and reasoned manner before carrying out the calculations. The
consistency of this finding is also illustrated in the following interview excerpt.

P : “After writing down the information in the question, what strategy or formula will be used to
solve the question?”

820 : “The income formula is the same as the example.”

P "What's the formula?"

S20 : “Income= capital + net profit ”

P “Well, then what is this (x) for as an example?”’

S20 : “ Example for profit percentage

The result of the short interview indicate that the participant with a systematic cognitive
style could determine the appropriate mathematical formulas needed to solve the given
problem. The subject also demonstrated a clear understanding of the relationship between the
formulas and the problem context, reflecting an organized and well-planned approach before
carrying out the solution process.

Description of Students' Ability in Solving Mathematical Problems Reviewed from a
Systematic Cognitive Style at the Planning Stage

At the stage of carrying out the plan, participants with a systematic cognitive style
completed the calculations by following the strategies and formulas selected in the planning
phase. Although each subject used a different sequence of steps in solving the problem, their
approaches remained organized and coherent. Despite the variation in procedures, the solutions
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obtained were systematic and led to correct results, demonstrating that the subjects were able
to apply their planned strategies effectively throughout the problem-solving process.
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Figure 5. S20 Systematic Subject

Based on the figure, indicates that S20 successfully solved the problem by dividing it into
smaller and more manageable parts. The subject first determined the total capital, then
continued the calculations systematically by forming the necessary equations until arriving at

the correct

percentage of profit for the calculator. This demonstrates that S20 applied a

structured and logical approach throughout the solution process.
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Figure 6. S23 Systematic Subject

The solution shown in the figure demonstrates that S23 solved the problem in a structured
and organized manner. The subject successfully calculated the total capital, applied the
appropriate equations, and determined the calculator’s profit percentage accurately, resulting in
a correct final answer.

P
S§23 :
P
S23
item"
P
S§23 :
P
S§23 :

“Then, what do you do first after knowing this formula, what do you calculate first?"
“Calculate the total capital first”

: “How to calculate the total capital?”

"Substitute from the question and then operate with the multiplication of the price of each

: “Then what is the next step?”’

“Calculate your profit and loss from each item, and use your profit percentage calculator.”

: “Okay, so do you understand the meaning of the question I gave earlier?”

“I understand”
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Based on the students’ written work and interview results, subjects with a systematic
cognitive style were able to implement the solution plan in a structured and sequential manner.
Although each subject applied different procedures in solving the problem, both were able to
arrive at the same final answer through logical and organized steps. This is in line with the study
conducted by Isman & Prawitha (2022), which showed that students with a systematic cognitive
style apply solution strategies according to planned procedures and perform calculations
carefully throughout the problem-solving process. Similarly, the study conducted by Priyono
& Susanah (2020) also showed that students with a systematic cognitive style generally solve
mathematical problems through structured and orderly stages by following sequential solution
procedures.

Description of Students' Ability in Solving Mathematical Problems Reviewed from a
Systematic Cognitive Style at the Looking Back Stage

At the stage of checking the solution, there were differences between the two subjects
with a systematic cognitive style. One subject only recalculated the solution to ensure that the
answer was consistent with the previous steps, while the other subject was able to solve the
problem using a different formula, namely the ratio formula, and obtained the same final answer
as in the previous solution process.

(30X 24U-1:00) + 918. 00y + 934, 400 U295 0
U.295.000 - 3-275000 = 1020000 -

Figure 7. S20 Systematic Subject

Based on the image of S20's work results, the subject was only able to solve the problem
by recalculating the answer results that had been done in the previous stage, not using a different
method. S20 did not use a different method because S20 did not understand how to solve the
problem at that stage.
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Figure 8. S23 Systematic Subject

Based on the image, S23 can solve the problem using a different method from the
previous method, by using a comparison of the selling price and the buying price but still getting
the same final answer. Based on the figure above, subjects with a systematic cognitive style
demonstrated differences in carrying out the looking back stage of problem-solving. One
subject showed limited understanding during this stage by only rechecking the previous
calculations that had already been completed, while the other subject demonstrated a deeper
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understanding by verifying the solution using a different formula or strategy. This difference
indicates that the ability to review, evaluate, and validate mathematical solutions may vary
among students even when they share the same cognitive style. These findings are in line with
the study conducted by Biliyan et al. (2022), which explained that students within the same
cognitive style group can still demonstrate different levels of ability in the verification and
validation stages of mathematical problem-solving. Therefore, these findings can be further
clarified through the following interview excerpt.

P : “So, what is this final step for?”
S20 : “Menghitung ulang bu”

P “Mirip kaya yang tadi nya inimah”
S20 : 7 Yes, it's a little different”
P : “Why not use a different approach?”

S20 : “Do not understand”’

The following explanation refers to subject 23. The findings related to the subject’s
problem-solving process are further clarified through the following interview excerpt, which
provides additional information regarding the strategies and reasoning used by the subject
during the solution process.

P : “Then what's the next step?”

S23 : “Using a different method”

P : “ How is that, using what formula?”

8§23 : “Using the comparison of selling price and buying price”
P : “So what's the next step?”

S23 : “Operated”
P : “Hasilnya sama nya 103,42% Cuma beda cara nya saja”
8§23 : 7 Iya sama bu”

Based on the interview results, the two systematic subject showed differences at the
looking back stage. One subject indicated that they still did not understand how to use a
different method in solving the problem and only recalculated the correctness of the answer
obtained in the previous stage. Meanwhile, the other subject demonstrated that they were not
limited to a single solution method, but were able to try another strategy that was considered
easier to understand. The different approaches used by the subjects did not affect the final result,
indicating that the subject understood the concepts involved in the problem given by the
researcher.

Description of Students' Ability in Solving Mathematical Problems Reviewed from
Intuitive Cognitive Style based on the stages of understanding the problem.

Subjects with an intuitive cognitive style

At the stage of understanding the problem, the subject with an intuitive cognitive style
was able to obtain information related to the given problem. After that, the subject wrote down
the important information in the question, namely what was known and what was being asked.
From the solution process, the student understood the problem presented in the question before
proceeding to the next step.
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Figure 9. S14 Intuitive Subject

Based on the figure, S14 was able to write down the information contained in the problem
correctly, although the response appeared simple and reflected spontaneous thinking.
Nevertheless, S14 had made an effort to understand the problem presented in the question.
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Figure 10. S22 Intuitive Subject

Based on the results shown in the figure, S22 was able to understand the problem by
writing down the known and asked information in the question. The figure above shows that
participants with an intuitive cognitive style were capable of grasping the problem given in the
task. Although their written explanations tended to be brief and produced spontaneously rather
than in a detailed manner, they still demonstrated a sufficient understanding of the problem
during the initial stage of problem-solving. This is in accordance with the researcher's interview
with the following subject.

P “What do you understand from the questions you read earlier?”
S22 : “An electronics trader bought 10 calculators, 15 fans, and 20 study lamps.”
P : “So that's what you understand in the question, then what is being asked in the question?”’

8§22 : “Profit Calculator”

Based on the results of a brief interview, the subject was able to identify important
information in the problem well, and the explanation provided was consistent with the written
answers, although they were written spontaneously and not in detail. This indicates that the
student understood the steps carried out in solving the problem.

Description of Students' Ability to Solve Mathematical Problems Reviewed from an
Intuitive Cognitive Style Based on the Stages of Planning a Strategy

At the strategy-planning stage, the subject began determining the method of solution by
writing down formulas considered appropriate for solving the problem. The subject selected
formulas that were relevant to the information provided in the question and used them as a guide
for the next calculation steps. This action indicates that the subject was able to connect the
information in the problem with the mathematical concepts required to obtain the solution.
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Figure 11. S14 Intuitive Subject
Based on the figure showing S14’s work, the subject had already written down a strategy

to solve the problem by using the profit formula and the profit percentage formula. The selected
formulas were applied according to the information provided in the question and served as a
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guide in carrying out the calculations. This demonstrates that S14 attempted to relate the
problem to the appropriate mathematical concepts before continuing to the solution stage.

To¥al = untung kalvuiator + untung |ampu - Rug kipag
Figure 12. S22 Intuitive Subject

Based on the figure showing S22’s work, the subject used mathematical formulas to solve
the problem presented in the question. The formulas applied were related to the concepts needed
in the problem and were used to support the calculation process until the final answer was
obtained. This indicates that S22 attempted to apply appropriate mathematical concepts in
solving the given problem. Based on the figure above, the subjects with an intuitive cognitive
style were able to write down the strategies or formulas that would be used to solve the problem,
although each subject applied different formulas according to their own approach. The selected
strategies reflected the subjects’ understanding of the mathematical concepts needed to answer
the question. Even though the approaches varied, the subjects were still able to use formulas
that were relevant to the problem context. This finding is further supported by the following
interview excerpt.

P “What is the next step to solve this problem using what formula?
S14 : “use the profit formula and profit percentage.”

Based on the interview results, subject could identify and formulate a suitable strategy
for solving the problem through the use of relevant mathematical formulas. The explanations
provided by the subject showed an understanding of the relationship between the formulas and
the problem context. This suggests that the participant with an intuitive cognitive style was
capable of recognizing the appropriate approach needed to continue the solution process in the
following stages.

Description of Students' Ability in Solving Mathematical Problems Reviewed from the
Intuitive Cognitive Style Based on the Carrying Out the Plan Stage

At the stage of carrying out the plan, the subjects with an intuitive cognitive style were
able to implement the strategies and formulas that had been determined in the second stage.
The subjects performed the calculations according to the information and requirements
presented in the problem given by the researcher. This shows that the subjects were able to
apply the selected formulas to continue the solution process and obtain the expected results.
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Figure 13. S14 Intuitive Subject
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Based on the figure, demonstrates that S14 successfully implemented the strategy
established in the planning stage by using the selected formulas appropriately. The subject
systematically calculated the total capital, applied the required equations, and determined the
calculator’s profit percentage correctly. This indicates tha S14 followed the selected strategy
consistently throughout the solution process.
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Figure 14. S22 Intuitive Subject

X looy = 103,422

Based on the figure, S22 was able to solve the problem correctly by calculating the total
capital, forming the equations, and determining the percentage of profit from the calculator.
However, S22 did not calculate the total capital in detail and only wrote the final calculation
result in order to complete the work more quickly. Based on the figure, both subjects with an
intuitive cognitive style were able to carry out the solution plan correctly. Although the stages
and procedures used by each subject were different, both were still able to obtain the correct
answer. One subject appeared to focus more on the calculation process step by step, while the
other relied more on prior experience and spontaneous reasoning in solving the problem. These
differences indicate that an intuitive cognitive style provides flexibility in solving mathematical
problems while still leading to accurate results. This finding is in line with the study conducted
by Saleh & Nur (2023), which stated that students with an intuitive cognitive style tend to use
direct understanding, prior experience, and spontaneous thinking processes in solving
mathematical problems without always following highly structured procedures. This statement
is further explained in the following interview excerpt.

P : “then what other steps do you want to take?”’

8§22 : “Calculate capital first.”

P “Why calculate the total capital directly, not write it down one by one?”’

S22 : “Because I wanted to do it faster, but I calculated it first, but I didn't write it down in more
detail.”

P : “In a quick way, can you confirm that your answer is correct?”

8§22 : “I immediately saw the final result, ma'am, when the capital was calculated, I thought it was
correct.”

P “Why not write it in detail on the answer sheet?”

S22 : “Because I often do that, ma'am, working on answers to problems.”

Based on the interview above, the subjects with an intuitive cognitive style were able to
carry out the solution plan properly by applying the formulas determined in the previous stage.
Although the solution process was not written in a detailed or highly structured manner, the
subjects were still able to complete the calculations correctly according to the problem
requirements. This indicates that the subjects understood the problem presented in the question
and were able to apply appropriate mathematical concepts to obtain the solution.
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Description of Students' Ability in Solving Mathematical Problems Reviewed from the
Intuitive Cognitive Style Based on the Looking Back Stage

At the stage of checking the solution, the subjects with an intuitive cognitive style showed
differences in their approaches. One subject only rechecked the answer by recalculating it using
the same formula applied in the previous stage. Meanwhile, another subject was able to verify
the solution by applying a different formula. These differences indicate that not all subjects
fully understood the verification process at the looking back stage, particularly in terms of using
alternative strategies to confirm the correctness of their answers.

Fendafal ~ eodal = V- 0do. 000V ebval Gox|
Figure 15. S14 Intuitive Subject

Based on the figure, S14 recalculated the solution using the formula that had been applied
in the previous calculations to check whether the answer obtained was consistent with the result
from the earlier stage.
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Figure 16. S22 Intuitive Subject

Based on the figure of S22’s work, the subject was able to solve the problem using a
different method from the previous on while still obtaining the same final answer. Based on the
figure above, the two subjects with an intuitive cognitive style showed differences in the way
they carried out the looking back stage. One subject only reviewed the previous calculations to
ensure the correctness of the answer, while the other subject attempted to verify the solution
using a different method. These differences indicate that each subject had a different level of
understanding and strategy in rechecking the solution process. This finding is further supported
by the following interview excerpt.

P “At this stage, what method do you use?”

S14 : “The formula for income minus capital is like the previous formula.”
P “Why not use a different approach?”

S14 : “I just made sure that my answer was correct.”

P : “Oh yes, after checking again, is the answer correct?”

S14 : “Yes, that's appropriate”

The following explanation refers to S22. The findings related to the subject's problem-
solving process are further explained through the following interview excerpt, which provides
additional information regarding the strategies and reasoning used by the subject during the
problem-solving process.

P : “So, what do you do next?”
S$22 : “Doing it in a different way.”
P : “So is the answer to the first method the same as this?”

S22 : “Yes, same.”
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Based on the results of the brief interview with the subjects above, the two subjects with
an intuitive cognitive style still showed differences in completing the looking back. Although
there were differences, the subjects had attempted to follow the stages of problem-solving
properly. Thus, the results also suggest that some subjects had not yet fully mastered the looking
back stage, particularly in understanding how to verify solutions effectively.

Discussion

Students with a systematic cognitive style demonstrated strong abilities in understanding
mathematical problems in a detailed, logical, and organized manner. They tended to identify
important information carefully before proceeding to the next stage of problem-solving. In
addition, they were able to restate the problem using their own understanding and showed clear
comprehension of the problem context. These findings are consistent with Pangestu et al.
(2024), who explained that students with systematic thinking patterns generally demonstrate
good initial abilities in interpreting mathematical problems before determining a solution
strategy. In the planning stage, student was able to determine an appropriate strategy by
selecting relevant formulas and arranging the solution steps logically and sequentially, which
aligns with the findings of Faidah et al. (2024) regarding students’ ability to design systematic
strategies in problem-solving. During the implementation stage, student solved the problem in
an organized manner by following the selected formulas and calculation procedures carefully
This is in line with Al Aziz (2022) findings which show that students in the problem-solving
process tend to follow previously planned steps systematically, including the use of formulas
and calculation procedures at the implementation stage. Furthermore, at the verification stage,
student reviewed the solution by recalculating the previous steps to ensure the correctness of
the answer, although the checking process was limited to confirming consistency with earlier
calculations rather than applying an alternative method. This finding supports Wibowo et al.
(2025), who explained that students often verify their answers through repeated calculations
without using different strategies or presenting explicit conclusions. Overall, these results
indicate that student, as a subject with a systematic cognitive style, demonstrated carefulness,
consistency, and a structured approach in mathematical problem-solving.

The subject with a systematic cognitive style (S23) demonstrated an initial ability to
understand the information in the problem logically and systematically by accurately
identifying the known and required data. In the strategy-planning stage, student wrote down
formulas to obtain the solution to the problem. During the implementation stage, student
showed high accuracy in performing calculations and followed the planned steps systematically
and logically. This finding is consistent with Saleh & Nur (2023), who stated that students with
a systematic cognitive style are able to solve problems in a structured manner through clear and
sequential steps. Therefore, student reflects a mature thinking process in which each step is
considered logically and systematically. The solution process was carried out through well-
organized stages with clear step-by-step procedures rather than through random attempts, as
each step was based on logical and interconnected reasoning This finding is consistent with the
study conducted Priyono & Susanah (2020), which indicated that students with a systematic
cognitive style tend to solve mathematical problems in a logical, organized, and sequential
manner through interconnected solution steps. At the verification stage, student rechecked the
solution using a ratio method and obtained the same result. This finding is in line with Malikah
(2023), who explained that systematic and structured approaches in problem-solving through
clear stages and Polya’s steps help students think more logically and purposefully when solving
complex problems. This indicates that the student did not rely on only one method, but also
demonstrated a good understanding and accuracy in solving mathematical problems.
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Furthermore, S14, with an intuitive cognitive style, completed the calculations quickly
by relying on direct understanding without going through structured stages. This finding is in
line with Kristanto & Manoy (2020), who stated that the speed of information processing that
cannot be explained through step-by-step procedures reflects spontaneous and intuitive thinking
processes. Student was able to understand the problem and determine a solution quickly without
following clear stages. This indicates that information processing can occur implicitly and is
not always structured. In the solution process, student did not write the calculation steps in
detail when determining the total capital, but only recorded the final result of the calculations
that had been carried out This finding is in line with the study conducted Aini & Susanah (2024),
which revealed that students with an intuitive cognitive style tend to present their solutions
briefly and in a less systematic manner, while relying more on direct understanding and
selecting solution alternatives that they perceive as the most appropriate in solving
mathematical problems. As a result, the thinking process tended to be spontaneous and directly
oriented toward obtaining the final answer rather than emphasizing detailed procedures. The
subject appeared to process information quickly by relying on immediate understanding and
intuition when determining the solution. This finding is consistent with the study conducted
Syuhriyah & Sa (2021), which explained that students with an intuitive cognitive style tend to
use convergent thinking processes that lead them directly to answers without following clear
and systematic stages. Such characteristics indicate that intuitive thinkers often prioritize
efficiency and rapid decision-making in solving mathematical problems. Furthermore, during
the verification stage, student rechecked the solution only to confirm the correctness of the
previous calculations because the subject had not yet understood how to apply a different
method. This indicates that an intuitive cognitive style tends to prioritize speed over accuracy
in the problem-solving process.

S22, as a subject with an intuitive cognitive style, demonstrated the ability to understand
the problem and determine a solution strategy spontaneously (Hilya et al., 2025). The subject
tended to solve the problem quickly and relied more on prior experience than on structured
procedures In line with Muniri (2018) research findings, students with an intuitive thinking
style tend to rely on ideas that emerge spontaneously when solving problems. They also do not
require a long time even when using an analytical approach to determine solution strategies,
because the decision-making process takes place more quickly and flexibly. During the
implementation stage, student did not describe the calculation process in detail, particularly
when determining the total capital, and instead focused only on the final result to complete the
task more efficiently. This finding supports Munairoh & Hastari (2023), who explained that
students with intuitive thinking patterns often respond briefly and do not follow detailed
problem-solving stages. Consequently, the solution process appeared less organized and more
direct. Nevertheless, at the verification stage, student was able to recheck the solution using a
different calculation method to confirm the correctness of the answer. In line with Sabila &
Aulya (2026), this reflects the tendency of intuitive thinkers to rely on rapid and heuristic-based
reasoning rather than detailed verification processes. Overall, these findings show that student
was still able to follow Polya’s problem-solving stages, although the approach used was faster,
less structured, and not explained comprehensively.

Conclusion

The results of the study show that students who exhibit a systematic cognitive style tend
to approach mathematical problem-solving in an orderly, step-by-step manner that aligns with
Polya’s framework. They can identify essential information, selecting appropriate formulas to
develop a solution plan, and executing the solution in a logical and well-structured way. During
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the verification phase, some students limited their checking process to confirming the
correctness of their calculations without applying alternative strategies, however, other students
were able to verify their solutions using different methods. Overall, these findings suggest that
a systematic cognitive style supports precision, consistency, and thoroughness in solving
mathematical problems. This shows that although a systematic cognitive style encourages
organized problem-solving, students may demonstrate different levels of understanding and
flexibility in verifying mathematical solutions. Students who exhibit an intuitive cognitive style
tend to approach mathematical problem-solving in a more spontaneous manner. When
interpreting the problem, they often do not record all relevant information in detail, and their
strategy selection is guided by familiar formulas and prior experience rather than careful
planning. The solution process is typically focused on immediate execution, without strictly
adhering to a sequential structure. During the verification phase, student simply review their
answers using the same procedures applied earlier, rather than exploring alternative methods.
However, there are student demonstrates the ability to reassess the solution through a different
approach to confirm its accuracy. These findings suggest that an intuitive cognitive style
prioritizes efficiency and speed, although it still reflects the general stages of problem-solving.
Therefore, mathematics learning should provide opportunities for both systematic and intuitive
students to develop verification strategies, reflective thinking, and alternative solution methods
to strengthen their mathematical problem-solving abilities.
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