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ABSTRACT Mathematical reflective thinking ability is an important higher-order thinking skill
that supports students in solving mathematical problems meaningfully. However, students' re-
flective thinking ability in mathematics is still relatively low and has not been fully developed in
mathematics learning. One factor that may influence this ability is students' learning styles.
Therefore, this study aimed to describe students' mathematical reflective thinking ability in
solving circle problems viewed from the perspective of learning styles. This study employed a
qualitative case study approach. The subjects were three eleventh-grade students at a private
senior high school in Bandung Regency, representing the visual, auditory, and kinesthetic learn-
ing styles. The instruments used were amathematical reflective thinking ability test, a learning
style questionnaire, and interview guidelines. Data was analyzed through triangulation tech-
niques. The results showed that studentswith an auditory learning style fulfilled four indicators
ofmathematical reflective thinking ability, kinesthetic students fulfilled three indicators, and vi-
sual students fulfilled two indicators. All students were able to identify mathematical concepts
and distinguish relevant from irrelevant data in problem-solving. However, all learning style
groups failed to fulfill the indicator of generalizing accompanied by reasoning or explanation.
These findings provide insights into students' mathematical reflective thinking across different
learning styles and may inform the design of instructional strategies that better support the
development of reflective thinking in mathematics learning.
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INTRODUCTION

Learning aims to humanize people. It is because learning plays a crucial role in shaping
individual behavior, both in thinking and in action (Halean et al., 2021). In line with this,
mathematics is one of the fields that plays a vital role in the learning process. Through
mathematics education, students are trained to think systematically, carefully, and ac-
curately, enabling them to meet practical needs and solve various problems in daily
life. According to Thahir et al. (2019), mathematics contributes to the development
of various thinking and problem-solving abilities. Recent studies also emphasize that
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mathematics learning contributes to the development of students’ problem-solving
competencies needed in 21st century education (Widodo et al., 2023). Furthermore,
mathematics learning activities should encourage students to reason, communicate
and solve problems meaningfully in various mathematical situations. Therefore, math-
ematics learning should not only focus on mastering concepts and procedures but also
on developing students’ higher order thinking skills.

Reflective thinking falls under the category of higher-order thinking ability (King et al.,
1997). Reflective thinking was first defined as an active, persistent, and careful process
of considering a belief based on the knowledge supporting it, ultimately leading to a
conclusion (Dewey, 1933). This also aligns with Balta (2018) who emphasized that re-
flective thinking also supports students in evaluating strategies andmaking appropriate
mathematical decisions during problem-solving activities. Therefore, mathematical re-
flective thinking ability is closely related to the mathematical problem-solving process,
as a person’s reflective thinking can be identified through the problems they solve.

Mathematical reflective thinking ability is of great importance; among other things,
they can help students learn to think quickly when developing appropriate problem-
solving strategies (Muntazhimah et al., 2021). Mathematical reflective thinking can also
serve as a bridge connecting prior knowledge to the problem-solving situations being
faced (Sholikhin et al., 2021). Furthermore, Salido & Dasari (2019)state that reflective
thinking can make teaching and learning activities more meaningful, thereby helping
students construct knowledge that is long-lasting and easily recalled. Furthermore, re-
flective thinking significantly contributes to students’ self-efficacy, conceptual under-
standing, and mathematical reasoning ability. Hence, mathematical reflective thinking
ability plays an important role in supporting students’ mathematical problem-solving
skills.

The urgency regarding students’ mathematical reflective thinking abilities is at odds
with the reality on the ground, where these abilities, particularly among high school
students, remain low or have not yet developed optimally (Chairunnisa, 2021; Ramad-
hani & Juandi, 2020; Ratnaningsih & Hidayat, 2020; Zhang & Dempsey, 2019). Field sur-
vey results indicate that students’ reflective thinking abilities in mathematics are rarely
put into practice in problem-solving (Hendriana et al., 2019). One common cause is
that teachers still rarely introduce mathematical reflective thinking in the classroom.
Teachers often merely provide mathematical formulas and concepts without actively
involving students in the thinking process (Salido & Dasari, 2019). Teachers often fo-
cus solely on students’ final answers, without considering the thought processes they
use to arrive at those answers (Fuady, 2017). Consequently, students’ mathematical re-
flective thinking abilities are not optimally developed, limiting their capacity to critically
evaluate and refine their problem-solving processes.
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One-way teachers help students develop their thinking ability by understanding their
learning styles (Jaenudin et al., 2017). It is because learning styles focus on how individ-
uals assimilate and process the information they receive (Costa et al., 2020). The way
students express their thoughts and communicate the results of their thinking depends
on how they understand and process information (Kartono et al., 2019), who noted
that students’ difficulties engaging in reflective thinking during learning are partly in-
fluenced by their learning styles.

Studies on students’ mathematical reflective thinking ability based on visual, auditory,
and kinesthetic learning styles have been widely conducted. However, research exam-
ining this ability across four types of mathematical problems, namely, closed problems
and open-ended problems in both mathematical and real-life contexts remain limited.
This limitation has resulted in an incomplete understanding of the characteristics of stu-
dents’ mathematical reflective thinking across different learning styles. Therefore, this
study aims to describe the mathematical reflective thinking ability of students with vi-
sual, auditory, and kinesthetic learning styles in solving four typesofmathematical prob-
lems. Based on the problem background outlined above, the objective of this study is
to describe students’ mathematical reflective thinking abilities in solving mathematical
problems from the perspective of learning styles.

RESEARCH METHOD

Based on the objectives of this study, the research approachwas qualitative, employing
the case study method. According to Creswell (2009), there are five methods of analy-
sis in qualitative research, including the case study. The researcher chose the case study
to examine, in greater detail, events, activities, or processes involving one or more indi-
viduals. This study was conducted at a private high school in Bandung Regency, West
Java Province. The subjects in this study were three 11th-grade students. Initially, all
students in the class completed a learning style questionnaire to identify their domi-
nant learning styles. Basedon thequestionnaire results, one student representing each
learning style (visual, auditory, and kinesthetic)was selected after consultationwith the
mathematics teacher. The selected participants had moderate to high mathematical
ability, completed the topic of circles, were able to communicate their thinking clearly
during interviews, and agreed to participate in the study. These criteria were applied
to facilitate an in-depth exploration of students’ mathematical reflective thinking.

Sincemathematical reflective thinking is categorized as a higher-order thinking skill, par-
ticipantswere selected fromstudentswithmoderate tohighmathematical ability to en-
sure that they could express their reflective thinking processes during problem solving.
Therefore, the researcher selected students from a class whose mathematical abilities
ranged from intermediate to advanced.
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In this study, the datawere analyzed qualitatively using theMiles andHubermanmodel,
including data reduction, data display, and conclusion drawing. The data were analyzed
basedon the indicators and verified through triangulation. This triangulation technique
involves both test-based and non-test-based methods. Test-based techniques were
used to assess students’ reflective thinking in mathematics by administering tests that
included indicators of this ability. The indicators of mathematical reflective thinking
used in this study are as follows (Sumarmo, 2016).

Table 1. Indicators of Mathematical Reflective Thinking Ability

Question

Number

Indicators of Mathematical Reflective Thinking Ability

1 Identifying concepts or principles contained in mathematical problems or solution processes,
accompanied by reasoning

2 Verifying the validity of arguments, questions, or solution processes
3 Identifying relevant and irrelevant data in problem-solving
4 Drawing analogies accompanied by reasoning and explanations
5 Generalizing accompanied by reasoning or explanations

The non-test methods used in this study consisted of questionnaires and interviews.
Questionnaires were used to collect data on students’ preferred learning styles. In con-
trast, interviews were used to obtain more in-depth information regarding students’
mathematical reflective thinking ability and learning style preferences. The indicators
for each learning style used in this study are as follows.

Table 2. Indicators of Learning Styles

Types of
Learning Styles Indicators

Visual
• Using all available visual teaching materials, such as graphs, maps, notes, videos, and so on.
• Writing things down to help remember them.
• Visualizing images, words, and concepts in one's mind.
• Paying attention to something interesting.

Auditory
• Using a voice recorder as a supplementary teaching tool.
• Gathering information by listening.
• Memorizing something by saying it aloud.
• Listening to what the speaker says during a group discussion.

Kinesthetic
• Remembering a word through movement.
• Writing down the key points of the lesson several times to understand the concept.
• Demonstrating the material in front of the class.
• Engaging in any physical activity during a group discussion.
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RESULTS AND DISCUSSION

This study aims to describe students’ mathematical reflective thinking abilities in solv-
ing mathematical problems from the perspective of learning styles, namely visual, au-
ditory and kinesthetic. Differences in learning styles may influence students’ reflective
thinking processes in solving mathematical problems (Maulida et al., 2024). Therefore,
the presentation of the results and discussion is organized based on each learning style
to describe students’ reflective thinking characteristics in mathematical problem solv-
ing. To facilitate cross-case comparison, Table 3 summarizes the mathematical reflec-
tive thinking indicators achieved by each participant before the findings are discussed
in detail.

Table 3. Cross-case Summary of Indicators

Indicator Visual (VS) Auditory (AS) Kinesthetic (KS)

Indicator 1 ✓ ✓ ✓
Indicator 2 × ✓ ✓
Indicator 3 ✓ ✓ ✓
Indicator 4 × ✓ ×
Indicator 5 × × ×

Subject with a Visual Learning Style

The visual participant (VS) requires visual aids when learning. This is in line with
DePorter & Hernacki (2008), visual learners tend to understand information better
through written symbols, diagrams, and visual representations. Additionally, VS
like to take notes because they use these notes to review the material. VS finds it
easier to understand the material when the teacher writes important points on the
blackboard and supplements them with verbal explanations; this is especially true
in mathematics, where formulas or example problems need to be written on the
blackboard. Furthermore, during interviews, VS demonstrated several characteristics,
such as difficulty expressing their thoughts and a tendency not to be easily distracted
by their surroundings while studying.

The following are the results of themathematical reflective thinking ability test for stu-
dents with a visual learning style in solving problems on the first indicator shown in
Figure 1.
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English translation: To determine the radius of the circle, the available information can only be used for
the large circle. For the small circle, additional information is required, such as its radius and coordinates.

Figure 1. Visual subject response to the 1st indicator

Figure 1 shows that VS provided the correct answer. Based on the written answers and
interview results, the subject identified the given and unknowndata in the problemand
the mathematical concepts/principles contained in it, enabling the subject to provide
reasons relevant to the problem. This situation aligns with the findings of Kartono et
al. (2019), who reported that students with a visual learning style can identify themath-
ematical concepts involved in a non-trivial mathematical problem. Although students’
answers tend to be brief, visual learners can still understand the problemwell. This situ-
ation alignswith research byNabilah et al. (2022), which states that visual learners tend
not to write down known and asked information, yet can articulate it during interviews.
Additionally, this is supported by the findings of Amaliyah et al. (2021), who noted that
a characteristic of studentswith a visual learning style is providing brief answers to each
question posed by the researcher. Students with a visual learning style are not partic-
ularly adept at communicating the results of their thinking. This situation aligns with
the characteristics of individuals with a visual learning style, who know what to say but
cannot express it in words (DePorter & Hernacki, 2008). Thus, it can be concluded that
the subjects met the first indicator. The following is a description of VS’s mathematical
reflective thinking ability in solving mathematical problems for the second indicator, as
shown in Figure 2.

English translation: The TNI member's statement is correct because the TNI radar can only detect a for-
eign object up to 10 km away, whereas the foreign object is located 11 km from the radar's center.

Figure 2. Visual subject response to the 2nd indicator

Figure 2 shows that VS was unable to provide the correct answer, as indicated by the
use of an inappropriate argument. This finding contradicts the results of a study by
Jaenudin et al. (2017), which stated that all visual learners are already capable of veri-
fying the validity of an argument based on the concepts or properties used. Based on
the answers and interview results, it is evident that VS overlook certain statements in
the questions, preventing them from identifying the mathematical concepts embed-
ded in the given problems. Consequently, they are unable to verify the validity of the
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statements presented in the questions because they do not recall the correct problem-
solving procedures. In line with this, Nabilah et al. (2022) found that students with a
visual learning style tend to be careless in verifying the truth of a statement, leading to
incorrect answers. Thus, it can be concluded that the student has not met the second
indicator. The following is a description of the student’s mathematical reflective think-
ing ability in solving mathematical problems for the third indicator, as shown in Figure
3.

English translation: Trial I: inside. Trial II: outside. Trial III: exactly between the yellow and blue zones.

Figure 3. Visual subject response to the 3rd indicator

Figure 3 shows that VS can already identify relevant and irrelevant data. The subject
appears capable of identifying the problem and determining the conditions required
to solve it. However, on the provided answer sheet, he only wrote his calculations, not
the conclusion derived from them. This situation aligns with the research by Jaenudin
et al. (2017), which found that visual learners can identify relevant and irrelevant data
by first performing calculations. Additionally, according to Nabilah et al. (2022), visual
learners can state conclusions but do notwrite themon the answer sheetwhen answer-
ing questions. Based on the interview results, they were able to explain their answers
better than what was written in Figure 3. Thus, it can be said that the students have
met the third indicator. The following is a description of the students’ mathematical
reflective thinking ability in solving mathematical problems for the fourth indicator, as
shown in Figure 4.

English translation: The circles are disjoint. Motorcycle; explanation: time ran out.

Figure 4. Visual subject response to the 4th indicator
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Figure 4 shows that VS is not yet able to draw analogies accompanied by reasoning and
explanations. The subject appears capable of identifying and determining the correct
conclusion from the given problem. Additionally, the subject is not yet able to provide
examples similar to the given case. According to Kartono et al. (2019), visual learners
are unable to draw analogies because they do not understand the given case. Based on
the interview results, VS knew what conditions needed to be met, for the example he
provided to be similar to the case in the problem. However, he ran out of time while
attempting to provide mathematical proof for the example he provided. Thus, it can
be said that VS has not yet met the fourth indicator. The following is a description of
VS’s mathematical reflective thinking ability in solving mathematical problems for the
fifth indicator, as shown in Figure 5.

English translation: To determine the tangent-line equation, substitute the point of tangency into the
circle equation.

Figure 5. Visual subject response to the 5th indicator

Figure 5 shows that VS is not yet able to generalize, provide reasoning, or offer explana-
tions. This situation is consistent with the findings of Jaenudin et al. (2017), who stated
that students with a visual learning style are not yet able to generalize their reasoning.
VS appears to have been able to complete the given table correctly, but the subject ap-
plied the equationof the tangent line through apoint on the circlewith center atO. The
process of deriving the equation of the tangent line was not evident on the provided
answer sheet. Based on the interview results, it appears that the subject’s knowledge
consists solely of rotememorization, so the subject cannot provide an appropriate justi-
fication for the generalization obtained. Pamungkas et al. (2018) indicate that students
with a visual learning style can perform correct and complete calculations but are not
yet able to provide generalizations. Thus, it can be concluded that SV has not yet met
the fifth indicator.
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Subject with an Auditory Learning Style

The auditory participant (AS) tends to rely more on the teacher’s explanations to un-
derstand the material. This need is particularly helpful when SA is first learning the
material. After the teacher explains it, AS prefers to hone their ability through prac-
tice problems. AS also stated, that they only need images, depending on the specific
material. AS requires a quiet environment for understanding the material, and their
method of retaining it involves explaining it verbally to their peers. This finding aligns
with the characteristics of auditory learners who enjoy discussion and verbal communi-
cation during learning activities (Sanggorani et al., 2024). The following are the results
of the mathematical reflective thinking ability test for students with an auditory learn-
ing style in solving problems on the first indicator, as shown in Figure 6.

English translation: Left image: the radius of the large circle is 7 cm; its center is (7, 7); its area, diameter,
circumference, and equation are then calculated. Right image: the small circle cannot be determined
because information concerning its tangency to the center of the large circle was not provided.

Figure 6. Auditory subject response to the 1st indicator

Figure 6 shows that AS provided a reasonably accurate explanation. The subject first
wrote down the radius, circumference, area, and equation of the larger circle. However,
there was an error in the equation provided. In addition, the subject calculated the dis-
criminant of the circle even though the purpose of doing so was not apparent. Based
on the interview results, AS was able to explain well the reasons for the insufficient in-
formation provided in the question. While taking the test, the subject was not careful
enough in reading the question, leading to an error in determining the circle’s equation.
The subject also struggled to write down their thoughts on the answer sheet. This sit-
uation aligns with the characteristics of auditory learners, who struggle with writing
but excel at storytelling (DePorter & Hernacki, 2008). Thus, it can be concluded that AS
met the first indicator. The following is a description of AS’s mathematical reflective
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thinking ability in solving mathematical problems for the second indicator, as shown in
Figure 7.

English translation: The officer's opinion is incorrect because the discriminant of the line is greater than
zero. Therefore, the aircraft's path intersects the radar circle and the object will still be detected by the
radar.

Figure 7. Auditory subject response to the 2nd indicator

Figure 7 shows that AS provided the correct answer. The subject identified the mathe-
matical concepts in the given problem by proving that the TNImember’s argument was
incorrect. Based on the interview results, the subject provided a clear and accurate ex-
planation, identified the errors in the problem statement, and justified the corrections
made. This situation is consistent with the findings of Kartono et al. (2019), who re-
ported that auditory learners canwrite proof correctly and explain the proof process in
detail. Thus, it can be said that AS met the second indicator. The following is a descrip-
tion of AS’s mathematical reflective thinking ability in solving mathematical problems
for the third indicator, as shown in Figure 8.

English translation: Trial 1: in the yellow zone. Trial 2: outside the yellow zone. Trial 3: exactly on the
boundary of the yellow zone. Arrows 1 and 2 enter yellow zone A. The information is sufficient.

Figure 8. Auditory subject response to the 3rd indicator

Figure 8 shows that AS can identify relevant and irrelevant data and determine the con-
ditions required to solve the given problem. However, on the provided answer sheet,
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the subject changed the order of the experiments, resulting in a conclusion that dif-
fered from what it should have been. Based on the interview results, AS was able to
clearly explain each point theywrote down. Consistent with the findings of Pamungkas
et al. (2018), students with an auditory learning style can explain the information in the
questions in detail. This situation also aligns with the characteristics of individuals with
an auditory learning style, who enjoy speaking, discussing, and explaining things (De-
Porter & Hernacki, 2008). Thus, it can be concluded that AS has met the third indicator.
The following is a description of AS’s mathematical reflective thinking ability in solving
mathematical problems for the fourth indicator, as shown in Figure 9.

English translation: Point of tangency. The two circles do not intersect. The average of the two coordi-
nates and the coordinates of the two aircraft wheels are calculated. Radius: 20 cm; diameter: 40 cm.

Figure 9. Auditory subject response to the 4th indicator

Figure 9 shows that AS can draw analogies with reasons and explanations. AS can iden-
tify the given case and conclude it. The subject can also provide examples similar to
the given case. Based on the interview results, AS is already able to provide examples
similar to the case in question. Thus, it can be said that AS meets the fourth indicator.
This situation aligns with the results of a study by Haryati et al. (2017), which found
that students with an auditory learning style can draw analogies from two similar cases.
The following is a description of AS’s mathematical reflective thinking ability in solving
mathematical problems for the fifth indicator, as shown in Figure 10.

Figure 10. Auditory subject response to the 5th indicator

Figure 10 shows that AS was unable to generalize and provide reasons or explanations,
as evidenced by his inability to complete the given table. Based on the interview results,
AS did not demonstrate the ability to generalize within the available testing time. The
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subject also stated that, in his view, theequationof the tangent linehe knewwasmerely
memorized. This situation aligns with the findings of Pamungkas et al. (2018), who
found that students with an auditory learning style were unable to provide reasons or
explanations for their generalizations. Thus, it can be concluded that AS has not yet
met the fifth indicator.

Subject with a Kinesthetic Learning Style

The kinesthetic participant (KS) demonstrates his learning style by enjoying the process
of working through problems and not giving up easily when solving them. KS also en-
joys it when the math problems given in class relate to everyday life; he says that if he
can experience the problem firsthand or visualize the situation, it helps him better un-
derstand the material. This finding supports the view that kinesthetic learners prefer
learning situations involving movement and physical activity (Sanggorani et al., 2024).

The following are the results of themathematical reflective thinking ability test for stu-
dents with a kinesthetic learning style in solving problems on the first indicator shown
in Figure 11.

English translation: Large circle: the radius is 7 cm because it is half the side of the square. The circum-
ference, area, and circle equation are calculated. There is insufficient information to determine the small
circle because its symmetry is incomplete.

Figure 11. Kinesthetic subject response to the 1st indicator

Figure 11 shows that KS provided the correct answer. However, the subject’s reason-
ing did not clearly address themathematical concepts involved. Based on the interview
results, KS first identified the known elements and the question posed in the prob-
lem. This situation aligns with the findings of Pamungkas et al. (2018), who stated
that students with a kinesthetic learning style can identify the mathematical concepts
involved in non-trivial math problems. Additionally, the subject tended to answer the
researcher’s questions briefly, so the researcher needed to ask questions in a step-by-
step manner. This situation aligns with the characteristics of kinesthetic learners, who
do not write down information in full but can explain it during the interview (Kartono
et al., 2019). Thus, it can be concluded that KS met the first indicator. The following
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is a description of KS’s mathematical reflective thinking ability in solving mathematical
problems for the second indicator, as shown in Figure 12.

English translation: The TNI statement is correct because the radar can only detect objects up to 10 km
away, whereas the foreign object is more than 10 km away. However, it can also be considered incorrect
because the line intersects the circle; therefore, the foreign object is detected by the radar.

Figure 12. Kinesthetic subject response to the 2nd indicator

Figure 12 shows that KS wrote two conclusions for the answer. The subject wrote that
the statement made by the TNI member could be considered both true and false. The
subject provided reasons for both of the answers he gave. In line with Suharna’s (2018)
view, a characteristic of a reflective thinker is that they are always uncertain about the
answers they have obtained and seek further answers to find the most accurate one.
Based on the interview results, the subject appeared quite uncertain in understanding
the given problem. Nevertheless, the subject was able to provide a good explanation
for both answers and could correct the errors. This situation aligns with the findings of
Jaenudin et al. (2017), who stated that students with a kinesthetic learning style are
capable of evaluating the validity of an argument. Thus, it can be said that KS met the
second indicator. The following is a description of KS’smathematical reflective thinking
ability in solving mathematical problems for the third indicator, as shown in Figure 13.

English translation: Trial 1: inside the yellow circle. Trial 2: outside the yellow circle. Trial 3: inside the
yellow circle because it is tangent. The answer is A.

Figure 13. Kinesthetic subject response to the 3rd indicator
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Figure 13 shows that KS identified relevant data and determined the conditions re-
quired to solve the given problem. However, on the answer sheet provided, KS did
not write down the conclusion. Based on the interview results, KS forgot to write the
conclusion on the answer sheet but still explained it well. This situation aligns with the
research findings of Nabilah et al. (2022), who found that kinesthetic learners can state
conclusions but do notwrite themdownwhen answering questions. Thus, it can be said
that KS has met the third indicator. The following is a description of KS’s mathematical
reflective thinking ability in solving mathematical problems for the fourth indicator, as
shown in Figure 14.

English translation: The same object is the motorcycle.

Figure 14. Kinesthetic subject response to the 4th indicator

Figure 14 shows that KS is not yet able to draw analogies accompanied by reasoning
and explanations. The subject is not yet able to conclude the given cases, which pre-
vents the subject from making analogies. Based on the interview results, KS does not
know the correct procedure for solving the problem. The example provided by the sub-
ject is merely a guess, not based on the mathematical concepts involved in the given
problem. This situation aligns with Nurdalilah (2021), research findings, which showed
that students with a kinesthetic learning style can perform calculations but cannot pro-
vide similar analogies. Thus, it can be said that SK has not yet met the fourth indicator.
The following is a description of SK’s mathematical reflective thinking ability in solving
mathematical problems for the fifth indicator, as shown in Figure 15.

English translation: Conclusion: all empty cells in the table can be filled in.

Figure 15. Kinesthetic subject response to the 5th indicator
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Figure 15 shows that KS is not yet able to generalize and provide reasons or explana-
tions. The subject completed the given table, but the solution process was not evident
on the answer sheet. Based on the interview results, SK’s knowledge is limited to rote
memorization. It prevents the subject from generalizing. This situation aligns with the
findings of Pamungkas et al. (2018), who stated that students with a kinesthetic learn-
ing style cannot provide explanations for their answers when generalizing a case. Thus,
it can be concluded that SK has not yet met the fifth indicator.

Overall, the findings show differences in mathematical reflective thinking across the
three participants. However, these differences may also be influenced by factors other
than learning styles, such as prior mathematical ability, item difficulty, time constraints,
and written communication skills. Since this study involved only three participants, the
findings should be interpreted as evidence from individual cases rather than gener-
alized to all students with visual, auditory, or kinesthetic learning styles. Future re-
search involving more participants and diverse educational contexts is needed to pro-
vide broader insights into students’ mathematical reflective thinking.

CONCLUSION AND RECOMMENDATION

Based on the findings, the three participants demonstrated different levels of mathe-
matical reflective thinking. The auditory participant fulfilled four indicators, the kines-
thetic participant fulfilled three, and the visual participant fulfilled two. All participants
achieved the first and third indicators but failed to meet the fifth indicator, indicating
that their reflective thinkingwas generally limited to understanding and analysis rather
than generalization. These findings contribute to mathematics education by providing
insights into students’ reflective mathematical thinking across different learning styles
and may support teachers in designing more adaptive learning activities to foster re-
flective thinking and reasoning skills.

Recommendations: Teachers need to provide instruction that emphasizes generaliza-
tion so that students are not only able to understand and analyze, but also to draw
deeper, more general conclusions. Future researchers are also encouraged to exam-
ine mathematical reflective thinking ability in other learning materials or approaches
tailored to students’ learning styles.
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