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ABSTRACT

Metacognition is described as thinking about thinking and is often considered as a second-level
cognition that is different from ordinary cognition. This study aims to describe the metacognition of
students with adversity quotient (AQ) climber and camper types in solving numeracy tasks. The
research used a qualitative-descriptive approach with the subjects of four students of class VIII MTs
who were selected using purposive sampling technique based on the results of the Adversity
Response Profile (ARP) test. Data were collected through numeracy tasks solving tests, task-based
interviews, and observations, then analysed using thematic analysis involving data reduction, data
presentation, and conclusion drawing. The results showed that AQ climber type students
demonstrated metacognition consisting of metacognitive awareness, regulation, and evaluation with
the steps of rethinking prior knowledge, planning the solution, and assessing the work. Meanwhile,
AQ camper students showed metacognition in the form of metacognitive awareness, evaluation, and
organisation with the steps of rethinking knowledge, evaluating abilities, redesigning plans, and
evaluating completion steps. This study provides insight into the variation of metacognition based
on AQ type, which can be used to design student character-based mathematics learning strategies.
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INTRODUCTION

Metacognition is often described as the process of thinking about one’s own thinking.
According to Flavell (1976), metacognition differs from basic cognition as it represents a
higher-order form of cognitive activity (Shilo & Kramarski, 2019). Simplified,
metacognition is about "thinking within thinking" (Amir, 2019). This involves knowledge
about self-regulation and one’s role in managing cognitive processes (Burgler et al., 2022).
Studies such as those by Glner and Erbay (2021) suggest that metacognitive abilities are
linked to problem-solving skills and positively impact outcomes.

During problem-solving, metacognition helps enhance learning results.
Metacognitive skills assist students in making decisions that are precise, systematic, and
logical, while also considering various perspectives (Safitri et al., 2020). By engaging in
metacognition, students identify existing problems, understand their nature, and formulate
strategies for resolution (Sukiyanto, 2020). Metacognition helps students make the right,
logical, systematic decisions and consider various points of view on problems (Afri &
Windasari, 2021).

Wilson (2001) and Wilson & Clarke (2004) identify three components of
metacognition: awareness, regulation, and evaluation (Kuzle, 2018). Metacognitive
awareness refers to the awareness to rethink what is known, the ability to solve problems,
and the strategies used to solve them. Metacognitive evaluation refers to the awareness to

PRISMA 198 Copyright © 2024 PRISMA


mailto:susiswo.fmipa@um.ac.id

Hanief Maulana, Susiswo, Sudirman

reconsider the limitations of one's abilities and knowledge in solving problems. The
metacognitive regulation refers to the thought of selecting the most appropriate strategy for
solving the problem and determining the work steps and goals in each work step (Latifa et
al., 2020).

In addition to metacognition, students also need self-confidence, great minds, and
resilience to persevere in facing problems (Hulaikah et al., 2020). The ability of a person to
manage and change problems with their inner intelligence so that it becomes a challenge that
must be solved is known as the Adversity Quotient (Marsitin et al., 2022). Stoltz stated that
the adversity quotient is a person's ability to survive, overcome difficulties, and exceed
expectations from their efforts and potential (Nurhayati et al., 2022). Stoltz & Weihenmayer
(2010) revealed that the way to success is to learn to turn difficulties into advantages, both
in business and real life (Anwar & Fitriani, 2020). Student success in learning is directly
proportional to the response to overcoming the difficulties they face (Nurwahid et al., 2022).
Students with good AQ can endure complex problems and require analytical skills, while
students with low AQ will be easily stressed, show an unenthusiastic attitude during learning,
and give up easily if faced with complex problems (Purwasih, 2019).

This study aims to address the gap in understanding how metacognition interacts with
AQ, particularly in the context of solving numeracy problems. While research has explored
AQ from various perspectives, such as the AQ of climbers (Kurniawan et al., 2019), quitters
(Khasanah, 2021), and all types of AQ in general (Damayanti et al., 2020), none has
specifically examined the relationship between AQ and metacognition in numerical problem
solving. AQ, which reflects a person's resilience and fighting power, is known to play an
important role in individual success, but how it affects students' metacognitive strategies in
numeracy is still an unfilled gap in the literature. Therefore, this study aims to understand
students' metacognitive strategies based on their AQ types (climbers, campers, quitters) and
their interactions in solving numeracy problems, with the hope of making important
contributions to mathematics learning. The findings of this research are expected to assist
teachers in designing adaptive learning that considers students' individual differences,
improve numeracy learning outcomes, strengthen character education through mental
resilience, as well as provide new insights in the theory and practice of mathematics
education.

RESEARCH METHODS

This qualitative research seeks to explore and describe the metacognitive processes
of students classified as climbers and campers based on their AQ. Conducted in the second
semester of the 2023/2024 academic year, the study involved eighth-grade students from
MTs schools. Participants were selected through purposive sampling after completing the
Adversity Response Profile (ARP) questionnaire. The questionnaire results categorized
students into three AQ types: quitters (scores <59), campers (scores 95-134), and climbers
(>166) (Stoltz, 2000).

The study focused on climber and camper students, chosen based on their strong
communication skills as recommended by teachers. Data were collected through a
combination of problem-solving tasks, interviews, and observations, and were analyzed
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using thematic analysis. Indicators of metacognition—awareness, evaluation, and

regulation—guided the data coding process, as summarized in Table 1.
Table 1. Metacognition Indicators

Component  Indicators

Awareness . Rethink of about what is known.
. Rethink of whether they have encountered similar problems.
. Rethink of the mathematical knowledge that can help solve the problem.
. Rethink of about ideas to solve the problem

. Rethink whether what they did went well.
. Check their work.
. Rethink the correctness of the answer.

1
2
3
4
Evaluation 1. Rethink how they solved the problem.
2
3
4
5. Feel unable to solve the problem.

Regulation 1. Rethink the problem solving plan.
2. Rethink other strategies to solve the problem.
3. Rethink the next step to solve the problem.

4. Using other strategies to solve the problem

Wilson & Clarke (2004)

RESULTS AND DISCUSSION

Data collection was first carried out by giving an adversity response profile (ARP)
questionnaire to 38 class V111 students of MTs. The questionnaire results showed 23 camper-
type AQ students and 4 climber-type AQ students. In the research process carried out by
interview, the researcher considers students with good communication skills, so that the
selection of research subjects Based on teacher recommendations, 2 students of the climber
type were selected which were then called S1 and S2, 2 camper type students which were
then called S3 and S4.

1. Metacognition of AQ Climber Type Students in Problem Solving
The metacognition of AQ Climber Type Students was obtained by analyzing the
answer sheets and interviews with the S1 and S2. Figure 1 contains S1's answer sheet for
solving numeracy problems.
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Figure 1. Answer Sheet S1 o
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Based on Figure 1, S1 determines the size of the candle in molds 1, 2, 3, and 4 by
subtracting the size of the mold from the thickness of the side of the mold and the distance
of the candle from the top of the mold. After getting the size of the candle, S1 calculates the
volume of wax in each mold with the volume formula of the block. After finding the volume
in each mold, S1 determined the total volume of candles in each mold by multiplying the
volume of candles by the number of candles made with each mold. S1 added up the total
volume of candles in mold 1, mold 2, mold 3, and mold 4.

Based on Figure 1, S1 performs metacognitive evaluation indicated by the scribbles
on the work that indicate S1 looking back at the work. S1's metacognitive evaluation are also
seen in the interview results which show S1 looking back at the answers and knowing there
are writing errors. The excerpt of the interview with S1 is shown as follows.

P : Why is there a scribble on your answer sheet?

S1: Because | wrote it wrong.

P : How do you know if you wrote it wrong?

S1: Yes, | checked the calculation sheet and there was an error when copying.

S1 performs metacognitive awareness, namely S1 remembers problems that have
been solved and uses this experience to help solve the problem at hand. Excerpts of
interviews with S1 are presented as follows.

P : Have you ever encountered a similar problem?

S1: Never,

P : Can your memory help you in solving the problem?

S1: Yes, In the section looking for volume and looking for paraffin, this is not
even 1000 so find what percentage of 1000.

S1 performs metacognitive regulation namely S1 rethinks the plan so that the work

to be done must be in order.
P : Did you rethink your plan?
S1: Yes.
P : Why did you think about it again?
S1: I think back so that the work must be in order.
Figure 2 contains S2's answer sheet for solving numeracy tasks.
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Figure 2. Answer Sheet S2
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Based on Figure 2, S2 performs cognitive, namely, S2 determines the size of the wax
in molds 1, 2, 3, and 4 by subtracting the size of each mold from the thickness of the mold
and the distance of the wax from the top of the mold. After determining all the wax volumes
in each mold, S2 adds them all up to determine the total volume of paraffin. Based on the
calculations made by S2, S2 determined the total paraffin requirement used to make candles.

Based on Figure 2, S2 performs metacognitive evaluation indicated by the scribbles
on the work that indicate S2 looks back at the work. S2's metacognitive evaluation is also
seen in the results of the interview which shows S2 recalculating and looking back at the
problem. The excerpt of the interview with S2 is shown as follows.

P : Why are there many scribbles on your answer sheet?
S2: Because it was wrong, not careful enough.

P : Did you check your answer again?

S2: Yes.

P : How did you recheck your answer?

S2: Counting again and looking at the question again.

S2 performed metacognitive awareness, namely S2 rethought the experience when
solving similar problems because there were similarities with the problem at hand. The
excerpt of the interview with S1 is presented as follows.

P : Have you ever encountered a similar problem?
S2: Yes, almost similar.

P : Did you think back to your experience?

S2: Yes.

P : Why did you rethink?

S2: Similar to the step of calculating the blocks.

S2 performed metacognitive regulation, namely S2 rethinking the plan because at the
end S2 felt confused. The excerpt of the interview with S1 is presented as follows.

P : Did you rethink your plan?
S2: Yes.
P : Why did you rethink your plan?
S2: Because at the end | was a bit confused about how to calculate it.
S2 performed metacognitive regulation were also shown in the interview results

when S2 rethought the next step because he was confused in the middle of the work and
when S2 changed the work steps. The excerpt of the interview with S2 is shown as follows.

P : Did you think about the next step?
S2: Yes.
P : Why did you think about the next step?
S2: Because | was a bit confused in the middle.
P : Did you change the solution method?
S2: Yes, the one | used was wrong, so | changed it.
Based on this, AQ climber students rethink whether they have encountered similar

problems. Metacognitive awareness helps students train to make the best plan (Fitria et al.,
2020). AQ climber students rethinks the solution plan, rethinks the next step, changes the
solution step, rethinks whether what is done is going well, and checks his work. This is by
research conducted by Wilson and Clarke (2004) that indicators of metacognition awareness
include thinking back about what is known, recalling whether I have solved problems before,
thinking back to something that can help, and thinking back to what to do, indicators of
metacognition arrangements include making plans to solve and rethinking what to do next,
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and indicators of metacognition evaluation include thinking back about how my work,
rethinking whether what was done was successful, and checking work.
2. Metacognition of AQ Camper Type Students in Problem Solving

The metacognition of AQ Camper Type Students was obtained by analyzing the
answer sheets and interviews with the S3 and S4. Figure 3 contains S3's answer sheet for
solving numeracy problems.

~ Divesangi =
O wont — 330 qon amn. %
R anompng = Of on g
oWt . \em
> 33 % 0000
Ougr 3558 oox w R, wg
Cl = Ho.000) cs 000 =
3200 % 809%°
Yo.000 ¥ BRO 20899 ¢ 022
- 3 gEeos 2,600 ,
= 35.200.0¢0 qran 75\1/\ ] =
= o
1060 L1 ok
T 39200 )y une Ceratan
Pertame
@ 1000- % 30 ~
= 30.000 @ 26X 1000 @ e,
< a5, =
30:000% B8O 5.50 qram = 25.c60 grom

= 2 S 40000 0
22 TOOP o -
Yobes A5 ¥9 pacathin
_ =75 ¥q  gosaiin

= 2.vooff g pacaksin
Cetoron ye- 2

=

Figure 3. Answer Sheet S3

Based on Figure 3, S3 performs cognition, namely, S3 writes the information known
from the problem. S3 calculates the paraffin requirements in molds 1, 2, 3, and 4 using the
formula 1000 times the number of candles made with each mold, and the results obtained
are multiplied by 880. S3 divided the calculation results by 1000 to obtain the paraffin
requirement in kilograms.

Based on Figure 3, S3 performs metacognitive evaluation indicated by the presence
of scribbles on the results of the work which indicates S3 looks back at the work. S3
metacognitive evaluation also seen in the results of the interview which shows S3 look back
at the work. The excerpt of the interview with S3 is shown as follows.

P : On your answer sheet there are scribbles, is there a reason why there are
scribbles?

S3: | was confused about where to start.

P : Did you check your solution steps?

S3: Yes.

S3 performed metacognitive evaluation also shown in the interview results when S3
feels unsure of his ability to solve problems. The excerpt of the interview with S3 is shown
as follows.

P : Are you sure you can solve number 1?

S3: No.

P : Why not sure?

S3: 1 did it carelessly, I don't know where to start.

S3 performed metacognitive regulation, namely rethinking the work plan because S3
doesn't know how to solve it. Excerpts of interviews with S3 are presented as follows.

P : Did you rethink your plan?
S3: Yes
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P : Why did you rethink?
S3: Because to solve this | don't know where to start.
Figure 4 contains S4's answer sheet for solving numeracy tasks.
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Figure 4. Answer Sheet S4

Based on Figure 4, S4 performed a cognitive where S4 determined the size of the
candles in molds 1, 2, 3, and 4 by subtracting the size of the mold from the thickness of the
side of the mold and the distance between the candle and the top of the mold. S4 calculated
the volume of wax in each mold and then multiplied the result by the number of candles
made with each mold. Next, S4 divided the result by 1000.

Based on Figure 4, S4 did a metacognitive evaluation indicated by the scribbles on
the work indicating that S4 looked back at the work. S4's metacognitive evaluation also seen
in the interview results which showed S4 looking back at the calculations on the answer
sheet. The excerpt of the interview with S4 is shown as follows.

P : Did you check your answer again?
S4: Yes.

P : How did you check it?

S4: Yes, | looked at the calculation again.

S4 performed metacognitive evaluation also shown in the interview results when S4
checked the previous steps in solving the problem. The excerpt of the interview with S4 is
shown as follows.

P : Did you rethink the previous step?

S4: Yes.

P : Why did you rethink the previous step?
S4: Because there might be a miscalculation.

S4 performed metacognitive awareness, namely S4 rethinking problems that have
been encountered because it might provide ideas in solving problems. The excerpt of the
interview with S4 is shown as follows,

P : Have you ever encountered a similar problem?
S4: | have.

P : Did you rethink the problem?

S4: Yes.
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P : Why did you rethink?
S4: Maybe it can be useful, the method can be a clue.
S4 performed a metacognition regulation, namely rethinking the solution plan. The
excerpt of the interview with S4 is shown as follows.
P : Did you think about the plan you made?
S4: Yes.
P : Why did you rethink your plan?
S4: Because it's a bit different from the previous problem.
The study results show that adversity quotient (AQ) camper type students tend to

evaluate the numeracy problem solving process by rethinking the solution plan, checking the
work, and reflecting on their success or difficulties, but often feel doubtful about their own
abilities. These findings are consistent with the indicators of evaluation metacognition
described by Wilson and Clarke (2004) and support Magiera and Zawojewki's (2011) view
of the importance of awareness in understanding the task and one's own abilities. However,
this study adds a unique context to numeracy, where camper types need more time to ensure
the accuracy of their solutions. Theoretically, these findings reinforce the literature on the
relationship between AQ and metacognition (Flavell, 1979; Stoltz, 1997), while practically,
these results point to reflection-based learning strategies to support camper-type students in
building their confidence and learning resilience.

CONCLUSION

Based on the data analysis conducted by researchers, AQ climber students can solve
numeracy tasks and perform metacognition in solving numeracy tasks. Metacognition
performed by AQ climber students are metacognition awareness, metacognition evaluation,
and metacognition regulation. Metacognition begin with thinking back about what they
know, evaluating the information needed, planning the solution steps, and assessing the
results of their work. AQ camper-type students can solve numeracy tasks and perform
metacognition. Metacognition performed by AQ camper students are metacognition
awareness, metacognition evaluation, and metacognition regulation. Metacognition begin
with rethinking what is known, evaluating the information needed, and planning the solution
steps.

REFERENCES

Afri, L., & Windasari, R. (2021). Analisis Metakognisi Siswa Kelas X SMA dalam
Pemecahan Masalah Sistem Persamaan Linear Tiga Variabel. AXIOM: Jurnal
Pendidikan dan Matematika, 10(1), 110-124
http://jurnal.uinsu.ac.id/index.php/axiom/article/view/9002

Amir, M. F. (2019). Pengembangan Perangkat Pembelajaran Berbasis Masalah
Kontekstual Untuk Meningkatkan Kemampuan Metakognisi Siswa Sekolah Dasar
Journal of Medives: Journal of Mathematics Education IKIP Veteran
Semarang, 2(1), 117-128. https://doi.org/10.31219/osf.io/bpgas

Anwar, M. C., & Fitriani, S. (2020). Emotional Intelligence and Interpersonal
Communication: Their Relationship on Primary School Teachers’ Adversity
Quotient. In International Proceedings Conferences Series (pp.55-67).
https://doi.org/10.22236/ie.v1i1.137

PRISMA 205 Vol. 13, No. 2, December 2024



Hanief Maulana, Susiswo, Sudirman

Birgler, S., Kleinke, K., & Hennecke, M. (2022). The Metacognition in Self-Control Scale
(MISCS).  Personality and Individual  Differences, 199, 111841.
https://doi.org/10.1016/j.paid.2022.111841

Fitria, L., Jamaluddin, J., & Artayasa, I. P. (2020). Analisis Hubungan antara Kesadaran
Metakognitif dengan Hasil Belajar Matematika dan IPA Siswa SMA di Kota
Mataram. Jurnal Kependidikan: Jurnal Hasil Penelitian Dan Kajian Kepustakaan
Di Bidang Pendidikan, Pengajaran Dan Pembelajaran, 6(1), 147-155.
https://doi.org/10.33394/jk.v6i1.2302

Hulaikah, M., Degeng, I. N. S., Sulton, S., & Murwani, F. D. (2020). The Effect of
Experiential Learning and Adversity Quotient on Problem Solving Ability.
International Journal of Instruction, 13(2), 869-884.
https://doi.org/10.29333/iji.2020.13156a

Kuzle, A. (2018). Assessing metacognition of grade 2 and grade 4 students using an
adaptation of multi-method interview approach during mathematics problem-
solving. Mathematics Education Research Journal, 30(2), 185-207.
https://doi.org/10.1007/s13394-017-0227-1

Latifa, A. N., Subanji, & Hidayanto, H. (2020). Metakognisi Siswa Bergaya Kognitif Field-
Independent dalam Memecahkan Masalah Matematika Berdasarkan Tahapan Polya.
Jurnal Kajian Pembelajaran Matematika, 4(1), 1-12.
http://dx.doi.org/10.17977/um076v4i12020p1-12

Marsitin, R., Sa’dijah, C., Susiswo, S., & Chandra, T. D. (2022). Creative Mathematical
Reasoning Process of Climber Students in Solving Higher Order Thinking Skills
Geometry Problems. TEM Journal, 1877-1886. https://doi.org/10.18421/TEM114-
56

Nurhayati, N., Subanji, S., & Rahardjo, S. (2022). Proses Pemecahan Masalah Sistem
Persamaan Linear Dua Variabel Berdasarkan Tahapan Mason Ditinjau dari Tipe
Adversity Quotient. Jurnal Cendekia : Jurnal Pendidikan Matematika, 6(1), 615-
634. https://doi.org/10.31004/cendekia.v6il1.1239

Nurwahid, M., Permadi, H., & Susanto, H. (2022). Proses pemecahan masalah matematika
siswa berdasarkan tahapan polya pada materi segiempat ditinjau dari adversity
quotient. INPM (Jurnal Nasional Pendidikan Matematika), 6(4), 639-653.

Purwasih, R. (2019). Kemampuan Berpikir Kreatif Matematis Siswa SMP dalam
Menyelesaikan Soal Pemecahan Masalah Ditinjau dari Adversity Quotient Tipe
Climber. AKSIOMA: Jurnal Program Studi Pendidikan Matematika, 8(2), 323-332.
https://doi.org/10.24127/ajpm.v8i2.2118

Safitri, P. T., Yasintasari, E., Putri, S. A., & Hasanah, U. (2020). Analisis Kemampuan
Metakognisi Siswa dalam Memecahkan Masalah Matematika Model PISA. Journal
of Medives : Journal of Mathematics Education IKIP Veteran Semarang, 4(1), 11-
21. https://doi.org/10.31331/medivesveteran.v4i1.941

Shilo, A., & Kramarski, B. (2019). Mathematical-Metacognitive Discourse: How Can It Be
Developed Among Teachers and Their Students? Empirical Evidence from A
Videotaped Lesson And Two Case Studies. ZDM, 51(4), 625-640.
https://doi.org/10.1007/s11858-018-01016-6

Stoltz, P. G. (2000). Adversity quotient: Turning obstacles into opportunities = Adversity
quotient : mengubah hambatan menjadi peluang. Grasindo.

Sukiyanto, S. (2020). Munculnya Kesadaran Metakognisi dalam Menyelesaikan Masalah
Matematika. AKSIOMA: Jurnal Program Studi Pendidikan Matematika, 9(1), 126-
132. https://doi.org/10.24127/ajpm.v9i1.2654

PRISMA 206 Vol. 13, No. 2, December 2024



