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ARTICLE INFO ABSTRACT
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Problem Solving. interview guidelines. The results reveal that male students face challenges

across all three metacognitive stages when solving geometric problems,
whereas female students encounter difficulties primarily at the evaluation
stage. These findings highlight the need for targeted interventions to
strengthen metacognitive skills, particularly in problem-solving contexts,
while addressing gender-specific challenges.
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INTRODUCTION

To solve mathematical problems, students must continue to practice during learning
activities in class. This is because problem solving is the core of fundamental skills in the
learning process (Annisa et al., 2021). To solve mathematical problems, efficient steps are
required, which is important to ensure that the problem-solving process is clear. Mayasari
(2019) revealed that five aspects of mathematical ability are necessary for students to be able
to solve mathematical problems, namely, a special understanding of mathematical concepts,
mathematical algorithm skills, mathematical process skills, a positive attitude towards

mathematics, and finally, metacognitive skills.
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Metacognition is the ability to reflect on, understand, and control cognitive processes
(Maor et al., 2023). Metacognition can also be translated as the process of understanding and
monitoring one's thinking activity (Nurhayati & Kusaeri, 2024) and making a significant
contribution to students (Putti et al., 2024). Furthermore, Gunstone & Mitchell (2005) stated
that meta-cognitive knowledge refers to knowledge about the characteristics and process of
learning, learning characteristics, and effective learning strategies. Students who know their
meta-cognition can develop their problem-solving abilities.

Students’ ability to solve problems is influenced by their metacognition level (Suryani
et al., 2023). Weak metacognition is one of the causes of students' poor understanding of
concepts (Taufik & Vandita, 2023). Mathematical problem-solving can be done by students
through maximum effort according to correct solution procedures and appropriate strategies
(Putti et al., 2024; Wahyuni, 2023).

Several studies have been conducted on the relationship between students' meta-
cognition and their problem-solving abilities. Hasybi & Munandar (2021) analyzed the
mathematical meta-cognition of male and female students. The results showed that female
students had three meta-cognitive abilities, namely planning, monitoring, and evaluation,
while male students were still lacking in monitoring and evaluation. Zulfikar (2019) analyzed
the meta-cognition of students with high, medium, and low abilities, focusing on awareness,
cognition, planning, and checking back. The results showed that students' metacognitive
ability was good, where they had good planning and checked back against the results obtained
in solving mathematical problems. Taufik et al. (2022) analyzed the meta-cognition of two
female students with cognitive learning styles of reflective and impulsive. The results showed
that students with a cognitive learning style met all three stages of metacognition and were
classified as reflective use, while students with an impulsive cognitive learning style were still
not maximal in planning and evaluation and were classified as aware use.

The three studies mentioned eatlier have successfully analyzed student meta-cognition.
Hasybi & Munandar (2021) only considered gender as the subject variable, Zulfikar (2019)
analyzed meta-cognition using four indicators, namely awareness, cognitive, planning, and
checking back, and Taufik et al. (2022) analyzed meta-cognition among female students only
based on their learning styles. In contrast, this study analyzed meta-cognition among students
based on both gender and mathematical ability. Based on this, this study aims to describe the
metacognition of male and female students in mathematical problem-solving, with the

expectation that it will provide benefits for teachers in offering appropriate responses as
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follow-up actions to address students' character differences.

RESEARCH METHODS

This study is qualitative descriptive research focused on the metacognitive abilities of

male and female students in solving flat rectangular space problems. The indicators of

metacognitive ability used in this study are consistent with Sihotang et al. (2024) and Erlin &

Fitriani (2019). The stages of metacognition, problem-solving steps, and their indicators can

be seen in Table 1.

Table 1. The Metacognition Steps, Problem Solving, and Indicators

The Metacognition

Steps

The Problem-Solving Steps

Indicators

Planning

Monitoring

Evaluation

Planning

Understanding the problem

Implementing the plan

Checking Back

Students can write what they know and what
is asked in the question.

Students can determine the solution plan to
be used.

Students are already able to use the plan that
has been made to solve the problem.
Students can explain the steps of the
solution correctly.

Students can evaluate the answers that have
been solved by checking whether the
calculations are correct and the results are
accurate.

The study was conducted at MTs Negeri Palopo in South Sulawesi, with preliminary

analysis of daily homework scores and Mid-Term Test scores to obtain students with high,

medium, and low mathematics abilities. Categorization was done using standard deviation

score ranges. From this, data reduction was performed, resulting in a selection of 6 students

out of a population of 35, consisting of 3 males and 3 females, each representing their

respective categories within the male and female groups. The identification of the research

subjects is presented in Table 2.

Table 2. Initial Identification of Students' Mathematical Abilities

No Initial Subjects Gender Mathematical Abilities Code
1 USMK P High SP1
2 NAZ P Medium SP2
3  UMA P Low SP3
4  MDAP L High SL1
5 FW L Medium SL2
6 DF L Low SL3

The selected subjects were then given a meta-cognitive test in the form of essay

questions. The metacognition test used consisted of one HOTS essay question that had been

validated by two validators, namely a lecturer and a subject teacher.
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In addition to the metacognition test, another instrument used was the interview sheet.
The interview sheet contained open-ended questions to obtain more detailed information
about the difficulties encountered by students in answering the metacognition test. Data
collection through the metacognition test and interviews was conducted in person with each

respondent.

RESULTS AND DISCUSSION

Metacognition, problem-solving, and the indicators used are presented as shown in
Table 1. The metacognitive processes of male and female students were then described
separately. To ensure the consistency of the obtained data, a technique triangulation was
conducted between the test results and interview data. Triangulation aims to ensure the
credibility of the research findings (Mekarisce, 2020), where technique triangulation is
employed to verify data accuracy from the same source using different methods (Nurfajriani

et al, 2024).

Metacognition of Female Students with High Mathematical Ability (SP1)

In the planning stage, SP1 wrote down information about what was known and what
was asked in the problem, but it was incomplete as it did not clearly state what was known
from the given problem. SP1 was unable to solve the problem and the final result is still
incorrect. This reinforces that students who rush when solving problems tend to overlook
important information in the question, leading to an inability to answer the questions

correctly (Bungawati, 2024; Nabiila & Listiyani, 2024; Nufus et al., 2022). See Figure 1.

Figure 1. The result of SP1

Volume 9, No. 2, Desember 2024, 156-167 159



Analyses of Meta-Cognition ...

The reason SP1 did not write the plan in full was confirmed through a direct interview.
The interview results showed that SP1 understood the problem well, including the
information known from the question. SP1 did not write it on the answer sheet because they
wanted to solve the problem quickly and had already determined a plan to address the given

question.

Metacognition of Female Students with Moderate Mathematical Ability (SP2)
In the planning stage, SP2 did not write down information about what was known and
what was asked in the problem. However, SP2 was able to correctly solve the problem by

first writing down the formula to be used. See Figure 2.
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Figure 2. The result of SP2

The reason SP1 did not write the plan in full was confirmed through a direct interview.
The interview results indicated that SP2 actually understood the problem well, including the
information known and asked in the question. SP2 did not clearly write it on the answer
sheet but rather on the correction sheet. In this case, SP2 had essentially been able to

understand the problem and develop a good plan for solving the problem.

Metacognition of Female Students with Low Mathematical Ability (SP3)
In the planning stage, SP3 wrote down what was known but did not include what was
asked in the question. SP3 wrote down the formula to be used to solve the problem, but the

formula written used incorrect notation. See Figure 3.
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Figure 3. The result of SP3
The interview with SP3 revealed that, in essence, SP3 understood what was known and
what was asked in the problem but did not write it down on the answer sheet. SP3 had also
been able to develop a correct plan to solve the problem. The notation "t" written was a
misinterpretation of the notation for the side length, which should have been denoted by

"s." This is categorized by Suri et al. (2024) as careless errors, which are mistakes caused by

students' negligence.

Female students have been able to apply problem solving steps. This is evident from
their ability in each stage of meta-cognition that has been carried out, although, in the
evaluation stage, female students are still less thorough in their process, resulting in an
incorrect final answer, as can be seen in Figure 1. However, through an interview, the female
student had indeed carried out all the steps of problem-solving and felt certain with the
answer given. This result needs to be discussed further because, based on Cunningham et al.
(2017) and Nurhayati & Kusaeri (2024), students with high meta-cognitive ability have a focus
and understanding of the material that is good and effective, and therefore can minimize
mistakes in the process of solving mathematical problems.

Metacognition of female students for the planning, monitoring, and evaluation can be

seen in Table 3.
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Table 3. Metacognition and Problem-Solving Steps in Female Students

The Subject
Metacognition The Problem— Indicators ]
Ste Solving Steps SP1 SP2 SP3
ps
Planning Understanding  Students can Students can Students are Students are
the problem write what write what they  unable to write  only able to
they know and  know and what  what they write what they
what is asked is asked in the ~ know and what know in the
in the question. is asked in the ~ question.
question. question.
Planning Students can Students can Students can Students are less
determine the  determine the  determine the  able to
solution plan solution plan solution plan determine the
to be used. to be used. to be used. solution plan.
Monitoring Implementing  Students are Students are Students are Students are less
the Plan already able to  already able to  already able to  able to use the
use the plan use the plan use the plan plan that has
that has been that has been that has been been made to
made to solve  made to solve =~ made to solve  solve the
the problem. the problem. the problem. problem, as
indicated by the
incomplete steps
of the solution
written.
Students can Students can Students can Students cannot
explain the explain the explain the explain the steps
steps of the steps of the steps of the of the solution
solution solution, solution correctly, as
correctly. although there  correctly. indicated by the
are still errors incorrect use of
in the final formulas.
calculation.
Evaluation Checking Students can Students can Students can Students can
Back evaluate the check their get their check their

answers that

answers again,

answers again

answers again,

have been but they are and the answer  but they are not
solved by not aware that  is already aware of the
checking there is an correct. mistake in
whether the incomplete determining the
calculations calculation, formula used.

are correct
and the results
are accurate.

resulting in an
incorrect final
result.

Metacognition of Male Students with High Mathematical Ability (SL1)

SL1 wrote down information about what was known and what was asked in the
problem, but it was incomplete as it did not clearly state what was known from the given
problem. However, SL.1 was able to solve the problem by first writing down the formula to

be used. See Figure 4.
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Figure 4. The result of SL1

The interview with SL1 revealed that SL.1 understood what was known and what was
asked about the problem, even though it was not written down on the answer sheet. SL.1 had

also been able to develop a correct plan to solve the problem.

Metacognition of Male Students with Moderate Mathematical Ability (SL2)
SL2 did not encounter any difficulties in answering the question. SL.2 wrote down
information about what was known and what was asked in the problem. SI.2 also successfully

answered the question correctly by first writing down the formula to be used. See Figure 5.

Figure 5. The result of SI.2

Confirmation with SL.2 was also conducted through an interview. The interview results
indicated that SL.2 had been able to understand the problem well and was able to determine

the plan to be used to solve the problem correctly.
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Metacognition of Male Students with Low Mathematical Ability (SL3)
SL3 appeared to have difficulty solving the problem. SI.3 was unable to write down
what was known and what was asked in the problem. SI.3 also could not write down the

formula to be used, making it impossible to solve the problem correctly. See Figure 6.
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Figure 6. The result of SL3

The test results of SL3 were clarified through an interview. From the interview, it was
found that SL3 was indeed unable to understand the problem presented in the question
propetly. SL3 was also unable to determine a plan to solve the problem, which led to an
incorrect answer to the question.

There are still male students who are unable to apply the problem solving step. This is
evident from the mathematical ability of male students who have low mathematical ability,
struggling at every stage of problem solving. Those students do not understand the material
provided in the question, so they are unable to solve each question well, as seen in Figure 2.

The interview results also strengthen this finding. This result is consistent with previous

research (Nurhayati & Kusaeri, 2024).

Male students' metacognition for the planning, monitoring, and evaluation can be seen

in Table 4.
Table 4. Metacognition and Problem-Solving Steps in Male Students
Metacognition Problem- Indicator Subject
Steps Solving Steps SL.1 SL.2 SL3
Planning Understanding ~ Students can Students can Students can Students are
the problem write what they  write what they ~ write what they  unable to write
know and what  know and what know and what  what they
is asked in the is asked in the is asked in the know in the
question. question. question. question.
Planning Students can Students can Students can Students are
determine the the solution the solution unable to
solution plan to  plan to be plan to be determine the
be used. used. used. solution plan.
Monitoring Implementing Students are Students are Students are Students are
the Plan already able to  already able to  already able to  unable to use
use a plan that ~ use a plan that  use a plan that  the plan that
has been made  has been made  has been made  has been made
to solve the to solve the to solve the to solve the
problem. problem. problem. problem.
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Metacognition Problem- Indicator Subject
Steps Solving Steps SL1 SL2 SL3
Students can Students can Students can Students are
explain the explain the explain the unable to
solution solution steps of the correctly
correctly. correctly. solution explain the
correctly. steps for
solving the
problem.
Evaluation Checking Back ~ Students can Students can Students can Students are

evaluate the
answers that

re-evaluate the
answers that

re-evaluate the
answers that

unable to re-
evaluate the

have been have been have been answers that
solved by solved. solved. have been
checking solved.

whether the
calculations are
correct and the
results are
accurate.

CONCLUSION AND SUGGESTIONS

This study has shown how the students’ metacognition varies based on gender in
solving flat-plane geometric problems. The problem-solving steps have been described based
on existing indicators, with three metacognitive stages starting from planning, monitoring,
and evaluation. There are still male students who are unable to solve flat plane geometric
problems for three metacognitive stages because they lack understanding of the material in
the problem. On the other hand, female students only have a problem at the evaluation stage.
This study can be improved by increasing the number of subjects for each mathematics
ability category, which in this study only took one person for each gender in each
mathematics ability category. The use of standardized instruments such as The Motivated

Strategies for Learning Questionnaire can be done to perfect this study.

REFERENCES

Annisa, R., Roza, Y., & Maimunah, M. (2021). Analisis Kemampuan Pemecahan Masalah
Matematis Siswa SMP Berdasarkan Gendet. Jurnal Kependidikan: Jurnal Hasil Penelitian
dan Kajian Kepustakaan di Bidang Pendidikan, Pengajaran dan Pembelajaran, 7(2), 481-490.
https://doi.org/10.33394/ik.v7i2.3688

Bungawati, B. (2024). Profil Kemampuan Literasi Sains Siswa Pada Materi Ekositem. Jurnal
Binomial, 7(1), Article 1. https://doi.org/10.46918/bn.v7i1.2185

Cunningham, P., Matusovich, H. M., Hunter, D.-A. N., Blackowski, S. A., & Bhaduri, S. (2017,
June 24). Beginning to Understand Student Indicators of Metacognition. 2017 ASEE Annual
Conference & Exposition. https://peet.asee.org/board-28-beginning-to-understand-
student-indicators-of-metacognition

Volume 9, No. 2, Desember 2024, 156-167 165



Analyses of Meta-Cognition ...

Erlin, E., & Fitriani, A. (2019). Profile Metacognitive Awareness of Biology Education
Students in Microbiology Course. Journal of Physics: Conference Series, 1157(2), 022060.
https://doi.org/10.1088/1742-6596/1157/2/022066

Gunstone, R. F, & Mitchell, I. J. (2005). Chapter 5—Metacognition and Conceptual Change.
In J. J. Mintzes, J. H. Wandersee, & J. D. Novak (Eds.), Teaching Science for Understanding
(pp- 133-163). Academic Press. https://doi.org/10.1016/B978-012498360-1/50006-
4

Hasybi, N., & Munandar, D. R. (2021). Analisis Kemampuan Metakognisi Siswa Dalam
Menyelesaikan Permasalahan Matematika Ditinjau Berdasarkan Gender. SIGM.A, 6(2),
Article 2. https://doi.org/10.53712/sigma.v6i2.1012

Maor, R., Paz-Baruch, N., Grinshpan, N., Milman, A., Mevarech, Z., Levi, R., Shlomo, S., &
Zion, M. (2023). Relationships Between Metacognition, Creativity, and Critical
Thinking in Self-Reported Teaching Performances in Project-Based Learning Settings.
Thinking Skills and Creativity, 50, 101425. https://doi.org/10.1016/j.tsc.2023.101425

Mayasari, D. (2019). Analisis Metakognisi Siswa dalam Memecahkan Masalah Matematika
Ditinjau Dari Tipe Kepribadian Hipocrates. Jurnal Kajian Pembelajaran Matematika, 3(1),
Article 1. https://doi.org/10.17977 /um076v3i12019p34-39

Mekarisce, A. A. (2020). Teknik Pemeriksaan Keabsahan Data pada Penelitian Kualitatif di
Bidang Kesehatan Masyarakat. Jurnal Iimiah Kesehatan Masyarakat : Media Komunikasi
Komunitas Kesehatan Masyarakat, 12(3), Article 3.
https://doi.org/10.52022/jikm.v12i3.102

Nabiila, F. D., & Listiyani, E. (2024). Analisis Kesalahan Siswa Smp Dalam Menyelesaikan
Soal Literasi Matematis Berdasarkan Tahapan Newman Ditinjau Dari Gaya Belajar.
Jurnal Pedagogi Matematika, 10(1), Article 1. https://doi.org/10.21831/jpm.v10i1.18664

Nufus, H., Prayitno, S., Baidowi, B., & Turmuzi, M. (2022). Analisis Kesulitan Siswa Dalam
Menyelesaikan Soal Matematika Materi Perbandingan Ditinjau Dari  Tingkat
Kemampuan Siswa Kelas VII SMP Negeri 1 Maluk Tahun Pelajaran 2020/2021. Griya
Journal — of  Mathematics  Edncation — and — Application, — 2(1),  246-259.
https://doi.org/10.29303/gtiya.v2i1.133

Nurfajriani, W. V., Ilhami, M. W,, Mahendra, A., Afgani, M. W, & Sirodj, R. A. (2024).
Triangulasi Data Dalam Analisis Data Kualitatif. Jurnal Ilmiah Wahana Pendidikan,
10(17), 826-833. https://doi.org/10.5281/zenodo.13929272

Nurhayati, N., & Kusaeri, A. (2024). Analisis Kemampuan Metakognisi Siswa dalam
Pemecahan Masalah Matematika Berbasis Etnomatematika Uma Lengge. Kognztif:
Jurnal Riset HOTS Pendidikan Matematika, 4(1), 430-441.
https://doi.org/10.51574 /kognitif.v4i1.1545

Putri, A. F. H., Sulistyowati, D. R., Fittari, M., Julianto, J., & Wiryanto, W. (2024). Analisis
Metakognisi Peserta Didik Kelas V Sekolah Dasar dalam Memecahkan Masalah
Matematika Bangun Ruang dalam Perspektif Teori Perkembangan Kognitif Jean
Piaget. Sekolah Dasar: Kajian Teori dan Praktik  Pendidikan, 33(1), Article 1.
https://doi.org/10.17977 /um009v33i12024p26-39

Sithotang, R. O., Fatimah, S., & Kusnandi. (2024). Implementing Improved Learning
Strategies on Achieving Metacognition Skills of Students in Junior High School. KnE
Social Sciences, 551-560. https://doi.org/10.18502/kss.v9i13.15958

166 JRPM (Jurnal Review Pembelajaran Matematika)



Tkrar, Muhammad Hajarul Aswad A., & Muhammad Ihsan

Suri, E., Mailani, E., Sihotang, R., Simanjuntak, E. B., & Gandamana, A. (2024). Analisis
Miskonsepsi Siswa dalam Menyelesaikan Soal Cerita pada Materi Bangun Datar
Berdasarkan Teori Nolting pada Siswa Kelas V Sekolah Dasar. Jurnal Guru Kita, 8(3),
463—472. https:/ /doi.org/10.24114 /jgk.v8i3.57403

Suryani, D. R., Nur’Aini, K. D, & Natsir, I. (2023). Perbedaan Level Kemampuan
Metakognisi Siswa Dalam Memecahkan Masalah Matematika Ditinjau  Dari
Kemampuan Matematika Siswa. AKSIOMA: Jurnal Program Studi Pendidikan
Matematika, 12(3), Article 3. https://doi.org/10.24127 /ajpm.v12i3.7557

Taufik, A. R., Suryani, D. R., & Nurhayati, N. (2022). Analisis Metakognisi Siswa Dalam
Memecahkan Masalah Matematika Ditinjau Dari Gaya Kognitif Reflektif Dan
Impulsif. Science Map Journal, 4(1), Article 1.
https://doi.org/10.30598 /jmsvoldissuelpp40-48

Taufik, A., & Vandita, L. Y. (2023). Kemampuan Metakognisi Berdasarkan Self-Confidence
Pada Pemahaman Konsep Matematika. Jurnal Pendidikan Matematika, 14(1), Article 1.
https://doi.org/10.36709/jpm.v14i1.35

Wahyuni, A. (2023). Analisis Kemampuan Metakognisi Dalam Menyelesaikan Soal
Pemecahan Masalah Matematika Pada Peserta Didik Kelas XTI SMA. Jurnal Edukasi Dan
Penelitian Matematika, 12(1), Article 1. https://doi.org/10.24036/pmat.v12i1.14308

Zulfikar, R. N. (2019). Analisis Strategi Metakognitif Siswa Dalam Memecahkan Masalah
Matematika. Jurnal Ilmiah Igra’, 13(1), Article 1. https://doi.org/10.30984 /jii.v13i1.937

Volume 9, No. 2, Desember 2024, 156-167 167



