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Abstract

Received: July 7,2021 Learning style is an activity of thinking, processing, and understanding

Revised:  October 19,2021  something that is preferred and has the characteristics of each person.

Accepted: January 31,2022  Moreover, problem-solving ability is a skill that needs to be possessed in
the process of solving mathematical problems. This study aims to describe
students' problem-solving abilities on social arithmetic material in terms
of learning styles. The research was conducted through a descriptive
qualitative research design. The subject population was all seventh-grade
students of MTs Al-Khairiyah, South Jakarta. Sampling was conducted
using a total sampling technique. Three students were selected, namely
students who scored the highest visual, auditory, and kinesthetic learning
styles. The instrument used a learning style questionnaire and a test of
problem-solving skills and semi-structured interviews—data analysis
techniques with data reduction, exposure, and concluding to explain
mathematical problem-solving abilities. The findings of this study were
that students with the highest scores of visual, auditory, and kinesthetic
learning styles can solve social arithmetic problems based on Polya's steps
without any significant differences. They only have different styles when
solving problems.
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INTRODUCTION

As technology develops, the focus of mathematics education gradually changes
from learning achievement to increasing various abilities (Tan & Ang, 2016; Umam &
Kowiyah, 2018). An assessment score indicates learning achievement. Nonetheless, the
process in learning to seeks improvement in abilities, including communication, problem-
solving, critical, and creative thinking is considered more important (Sanders, 2016;
Umam, 2018). In line with the view, National Council of Teachers of Mathematics
(NCTM) sets five standards for learning mathematics: problem-solving, reasoning,
connection, communication, and representation (Dahar, 2011; NCTM, 2000).

Problem-solving skills trigger students to think systematically, logically, critically,
and never give up on problems. In this case, mathematics is part of a tool to train students
to be proficient in solving problems and building thinking processes. In problem-solving,
a person performs analysis, prediction, reasoning, evaluation, and reflection (Anderson,
2009; Phonapichat et al., 2014). Schools’ mathematics curriculum views problem-solving
as the main activity, as contained in the 2013 curriculum (Kurniasih & Sani, 2014; Warli,
2014). Various aspects have been prepared in K 13, which was developed to prepare
generations with characters. Planning and selection of appropriate learning methods are
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efforts to be made in the training of problem-solving ability; a specification that is essential
in achieving the purpose of the learning process (Cahyani & Setyawati, 2016; Soebagyo,
2018; Wahyudin, 2008). Problem-solving is related to discovery, using logic, inductive and
deductive discovery processes, as well as making decisions with a specific purpose
(Alexander, 2012; Lakatos, 1976; Polya, 1978; Simon, 1991).

In the learning process, a teacher should have basic knowledge about the learning
styles of the students. Gunawan (2007) explains that the students’ learning style is how the
students do the thinking, process, and understanding of the information obtained (Syofyan,
2017; Syukur & Misu, 2014). Each student has a different learning style. In the case of
learning mathematics, there are students who find mathematics easy to understand and
some find it difficult to understand. Some students like it when the teachers teach by
writing, conveying orally or like small group learning for discussion. There are even
students who wish when the teacher uses props. This situation shows the diversity of
learning styles possessed by students. The Neuro-Linguistic Programming expert explained
three human learning styles: visual, auditory, and kinesthetic (Lestari et al., 2017;
Wikanengsih, 2012). Visual learning style dominates in visual acuity, and it is easier or
faster to understand by seeing. The auditory learning style relies more on hearing in
understanding and remembering. This learning style likes to talk, discuss or explain. At the
same time, the aesthetic learning style is learning by moving, touching, or working.

Someone can experience their learning style when they feel comfortable, safe, and
easy to understand when learning. A person chooses a learning style according to
him/herself in obtaining information and knowledge in the learning process. Learning style
is a consistent way, a habit that a person does to reveal information, experiences for
thinking, remembering, and solving problems in learning (Nasution, 2011; Sundayana,
2018). Learning styles are essential to make the learning process fun and to get satisfactory
results because individuals will feel comfortable carrying out learning activities.

Gunawan said that students who use a dominant learning style in studying, taking
tests would get higher scores than students who study not in accordance with their learning
style (Mustafida, 2013; Prianto, 2013). Meanwhile, DePorter and Hernacki stated that the
learning style combines students' ways of processing, absorbing, and organizing
information, (Mufidah, 2017; Wassahua, 2016). Besides Fleming & Mills, learning style is
the tendency of students to use strategies in learning (Minarti, 2013; Seyal & Rahman,
2015).

The views of Neuro-Linguistic Programming explain that there are three human
learning styles, namely visual, auditory and kinesthetic (Lestari et al., 2017). Visual
learning style dominates in visual acuity, and it is easier or faster to understand by seeing.
The auditory learning style relies more on hearing in understanding and remembering. This
learning style likes to talk, discuss or explain. In contrast, the aesthetic learning style is
learning by moving, touching, or working.

PRISE research in Indonesia released a study that stated that the ability to solve
simple math problems was almost the same between new students entering elementary
school and those who had graduated from high school (Okenews, 2018). Additionally,
research related to difficulties of students in solving mathematical problems have been
carried out. Among them include student difficulties in solving the problem of multiple
interpretations of the given problem, the lack of prior knowledge, and the lack of
mathematical literacy (Buschman, 2020; Wang, 2003). In addition, the lack of knowledge
and understanding of students when performing arithmetic operations, whereby students
who have low abilities will perform arithmetic operations randomly without knowing the
correct procedures (Sutrisno, 2015; Zhang et al., 2014).

The importance of problem-solving in learning mathematics to gain experience
from using knowledge and skills in solving complex problems is crucial. Solving math

- 64 -



Soebagyo et al. / Formatif: Jurnal llmiah Pendidikan MIPA 12(1), 63-74

problems involves using prior knowledge to solve new situations (Mulyati, 2016;
Yarmayani, 2016). An overview of problem-solving as the primary process when learning
mathematics occurs in the classroom (Umam, 2018; Winarti et al., 2019). Problem-solving
is a focused thought to determine the solution to a specific problem (Mawaddah & Anisah,
2015). In line with that, Gunantara argues that problem-solving includes the skills or
potential of students to solve the problems and apply them in everyday life (Gunantara,
2014).

Polya (1973) explains the stages to solve problems include: 1) Understanding the
problem, 2) Planning a strategy, 3) Implementing the plan, and 4) Re-examining (Luluk,
2019; Netriwati, 2016). The ability to understand the problem can be seen by mentioning
what is known, asked, and the conditions given in a problem. Afterwards, it is important to
see the relationship between the information obtained with previous knowledge or
experience as evidenced by completing the steps. After understanding the problem and
developing a plan, then the plan is then carried out. The last step is to re-examine the results
so that it can find results as expected. Each student has differences in carrying out the
problem-solving process depending on the level of mathematical reasoning they have (Joko
S, 2021). This situation happens because of differences in intelligence, thinking skills,
creativity, interests, attitudes, and cognitive styles.

The researchers’ initial observations to several students at MTs in Jakarta found
answers regarding social arithmetic materials. In solving problems, some students have
not been systematic, some solve the problems well, and some solve with Polya's steps.
Indicators in problem-solving are understanding the problem, formulating a plan,
implementing the project, and checking again. In the previous research, we found that the
four phases of Polya in solving linear story questions, based on student beliefs, have a
different level (Soebagyo et al., 2021). It makes it more interesting for us to know in another
way.

Based on the previous explanation, by knowing the learning style, the teacher can
maximize mathematical learning, especially problem-solving. Therefore, in this research,
the profiles of students' mathematical solving ability on social arithmetic material will be
examined in terms of students' learning styles.

METHODS

The type of research used is descriptive to describe students' problem-solving
abilities on social arithmetic material regarding learning styles. Students were first divided
into two groups based on visual and auditory learning styles, then given social arithmetic
questions containing stories to find out the problem-solving profile of each group. The
results of the students' answers were analyzed according to the indicators of problem-
solving ability.

Subject Selection

The population in this study were all seventh-grade students at MTs Al-Khairiyah
Mampang Prapatan Jakarta 2020/2021. The number of students was 131 consisting of 4
classes. The sample selection was the total sampling technique (see table 1). In comparison,
the subjects in this study were two students, one student with a visual learning style and
one student with an auditory learning style who had the highest score.
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Table 1. Sample Demographics

Category Sum
Gender ](3}?31, gi
Learning Style Xilscllli?i)ry 22
Learn Maths during a pandemic with LMa(;lzg; 2471

Data were collected through preliminary observations, learning style
questionnaires and problem-solving ability tests, and structured interviews. The learning
style questionnaire was conducted to obtain student data on learning styles. The problem
ability test was given to students who have visual and auditory learning styles with the
highest scores using questions to three students of class VII-C. From the results of students’
work, answers to the questions given were obtained. Questions and answers as research
data were then analyzed based on problem-solving ability indicators, namely 1)
Understanding the problem, 2) Planning, 3) Implementing planning, and 4) Re-examining
(see table 2). From the results of data analysis, the profiles of students’ problem-solving
abilities were described.

Table 2. Problem Solving Indicators According to Polya (Polya, 1978)

Indicators Criteria for Knowledge Construction Activities
Understanding Students can identify problems by showing what is known, asked,
Problems and the completeness of the elements needed

Students can determine the formula or initial method of

Devise a Plan . . L )
completion, can conduct investigations for problem-solving

gﬁl r:l'ymg outa Students carry out the plan by completing the planned steps
Looking Back Students re-examine the results of the completion to ensure the

work steps are following the procedure

The data obtained were about learning styles and mathematical problem-solving
abilities which require valid instruments. The researcher was the main instrument, who was
assisted by three other tools: a learning style questionnaire, a social arithmetic test, and an
interview guide. The learning style questionnaire was adopted from Bobby Deporter, Mark
Reardon, & Srah Singer-Nourie to determine students' learning styles. The test of
mathematical problem-solving ability is a matter of social arithmetic material in-story
questions.

Traders bought 630 oranges. Then he sold 315 oranges for Rp.
2.300,-/fruit, another 200 oranges for Rp. 2.800,-/fruit and the
rest are not sold because they are rotten. If the trader earns a
profit of Rp. 276.500,-, how much is the price to buy one
orange!

The data in this study was to classify students' learning styles and problem-solving
abilities. The resulting data was then analyzed qualitatively using the stages of reduction,
presentation, and conclusion drawing to determine the profile of students' mathematical
problem-solving skills (Miles, M. B., & Huberman, 1994)
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RESULTS & DISCUSSION
Results

Student Learning Style
The results of the learning style questionnaire data can be seen in the table below:

Table 3. Learning Style Questionnaire Results
Lesegileng Frequency | Percentage
Visual 67 51.1%
Auditory 45 34.4%
Kinesthetic 19 14.5%
Sum 131 100%

S1 Troubleshooting Process with Visual Learning Style
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Figure 1. S1 Troubleshooting Process
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S2 Troubleshooting Process with Auditory Learning Style
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Figure 2. S2 Troubleshooting Process

S3 Troubleshooting Process with Auditory Learning Style
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Discussion

Based on Table 3, of 131 students, 67 students (51.1%) have visual learning style,
45 students (34.4%) have auditory learning style, and 19 students (14.5%) have kinesthetic
learning style. The results of observations and interviews of researchers with several
students who have visual learning styles showed similarities to the Mufidah and
Wassahua's research results, discovered states that they tend to prefer when the teacher or
friend is explaining; In addition, they tend to like to argue or tell stories about the materials
being studied (Mufidah, 2017; Wassahua, 2016).

Profile of Math Problem Solving Ability Visual Learning Style

Based on S1's answer and the validity check, interviews were conducted. Below
are excerpts of an interview with S1.

R: When you first saw the question, what did you think? (P01)

S1: The question about social arithmetic in the buying and selling section, Ms.
(S101)

R:  What do you understand from this question? (P02)

S1: There is a selling price of oranges, whereby 315 oranges cost IDR 2,300.
Another 200 oranges for IDR 2,800. The number of oranges bought by the
seller is 630, meaning that rotten ones are not sold. In addition, the seller's
profit is known. What you are looking for is the purchase price of one
orange (S102)

R:  Okay then, what steps did you take? (P03)

S1: First, I counted the sales of 315 oranges, then the sales of 200 oranges.
From there we know the total sales. If you ask the purchase price, then the
selling price - profit (S103)

R:  Quite detailed in explaining the steps. If you have finished working, do you
re-correct the work? (P04)

S1: Of course ma'am, moreover, this number is not pretty hehe (S104)

Based on the results of problem-solving and interviews with S1, it appeared that
S1 could solve problems well. S1 explained the information from the questions given
accurately and adequately, namely known and asked (S102), making plans in solving
problems according to procedures (S103), and re-examining the work results (S104). S1
could carry out four stages of problem-solving according to Polya. In this case, S1 can be
classified as a student with high mathematical problem-solving abilities (Fatmawati &
Murtafiah, 2018; Samo, 2017; Sari, 2017; Sumartini, 2016).

Profile of Math Problem Solving Ability Auditory Learning Style

Based on the answers of S2 and the validity check of the data, the researchers
conducted interviews with S2. Below are excerpts of an interview with S2.

R: When you first saw the question, what did you think? (P01)

S2: Looking for the purchase price of one orange, this is about social arithmetic,
ma'am. (S201)

R:  What do you understand from this question? (P02)

S2: From the question, it is known that the number of oranges purchased was 600,
then 315 were sold for IDR 2,300/fruit, 200 oranges were sold for IDR
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2,800/fruit. The rest doesn't count as sold because it's rotten. The advantage
of the question is already known, so to find the purchase price, use the formula
for selling price less profit (S202)

R:  What are you planning to do to solve this problem? (P03)

S2: First, calculate the selling price, which consists of 315 oranges and 200
oranges. Then look for the purchase price = selling price - profit (5203)

R Quite detailed in explaining the steps. If you have finished working, do you re-
correct the work? (P04)

S2: Trying to be thorough, but I still corrected the results that have been done,
Mrs. (S204)

Based on the results of problem-solving answers and interviews with S2, it
appeared that S2 could solve the problems well. S2 could explain information from the
questions appropriately given and accurately, that is, known and asked (S202), making
plans in solving problems according to procedures (S203), and re-examining the results of
work that was not carried out by S2 (S204). S2 can do the problem-solving stage, according
to Polya. S2 can be classified as a student with good mathematical problem-solving skills
(Irianti, 2020; Mairing et al., 2011; Rani & Istiqgomah, 2019; Risani & Nuriyatin, 2021).

Profile of Math Problem Solving Ability Kinesthetic Learning Style

Based on the answer S3 and the validity check, the researchers conducted
interviews with S3. Below are excerpts of an interview with S3.

R:  When you first saw the question, what did you think? (P01)

S3: About Social Arithmetic Mrs. (S301)

R:  What do you understand from this question? (P02)

S3: It is known that the selling price of oranges is different, namely IDR
2,300/fruit and IDR 2,800/fruit. In addition, the profit from the sale is known.
What is being asked is the purchase price of each orange, Mrs. (S302)

R:  So, from the information on the questions, what are your plans to solve the
problem? (P04)

S3: First, calculate the selling price of 315 oranges, then 200 oranges. Then the
total sales - profits are then divided by 630 for the price of each fruit. (S304)

R:  Oh, that's right, if you have finished working on it, will your work be corrected
again? Why is something crossed out of the previous answer? (P05)

S3: God willing, I always correct ma'am, so why do I cross out something?
Because at first, I miscalculated ma'am, hehe (§305)

Based on the results of the work and interviews with S3, it can be seen that S3
understood the problem (S302 & S303) and could plan well (S304). However, in
implementing the plan, S3 made an error in determining the interest rate. Nonetheless, S3’s
process of re-checking discovered a mistake in the calculation shown by the cross-out
answers (S305). Errors in carrying out the plan are usually seen from the incompatibility
of the mathematical model, completion steps, mastering some concepts and working
strategies (Isnaeni et al., 2018; Komarudin, 2016; Nurdiana, 2017). Re-examining needs
special attention because it is essential in solving mathematical problems to minimize
technical errors, but few students feel confused about what to do in re-examining (Irfan,
2017; Kristofora & Sujadi, 2017; Ruswati et al., 2018).

-70 -



Soebagyo et al. / Formatif: Jurnal llmiah Pendidikan MIPA 12(1), 63-74

CONCLUSION

From the observations of 3 subjects who have visual, auditory, and kinesthetic
learning styles with the highest scores, it can be concluded that students with visual learning
styles can solve social arithmetic problems based on Polya's steps, namely understanding
the problem, formulating plans, implementing plans, and re-examining. Students who have
a good visual learning style have the following characteristics: neat, orderly, thorough, and
detailed, prioritizing appearance. Students with auditory learning styles can solve social
arithmetic problems based on Polya's steps, namely understanding the problem, making
plans, implementing plans, and re-checking. Students with auditory learning styles were
seen reading a little more complicatedly in the problem-solving process, sometimes easily
to be distracted. Students with kinesthetic learning styles can solve social arithmetic
problems based on Polya's steps, namely understanding the problem, making plans,
implementing plans, and re-checking. Students occasionally tap the table and their feet on
the floor as if doing specific movements will provide a sense of comfort to provide
stimulation in solving mathematical problems. There was no significant difference in
students' problem-solving with visual, auditory, and kinesthetic learning styles. However,
it can only be seen from the body gestures and attitudes that appear when solving
mathematical problems.

REFERENCES

Alexander, P. a. (2012). How we think: A theory of goal-oriented decision making and its
educational applications, by Alan H. Schoenfeld. Mathematical Thinking and
Learning, 14(3), 257-263. https://doi.org/10.1080/10986065.2012.683320

Anderson, J. (2009). Mathematics Curriculum Development and the Role of Problem
Solving. May.

Buschman, L. (2020). Teaching problem solving in mathematics. Teaching Children
Mathematics, 10(6), 302—-309. https://doi.org/10.5951/tcm.10.6.0302

Cahyani, H., & Setyawati, R. W. (2016). Pentingnya peningkatan kemampuan pemecahan
masalah melalui PBL untuk mempersiapkan generasi unggul menghadapi MEA.
PRISMA, Prosiding Seminar Nasional Matematika, 151-160.

Dahar, R. W. (2011). Teori-Teori Belajar dan Pembelajaran. Erlangga.

Fatmawati, F., & Murtafiah, M. (2018). Deskripsi kemampuan pemecahan masalah peserta
didik kelas XI SMA Negeri 1 Majene. Saintifik, 4(1), 63-73.
https://doi.org/10.31605/saintifik.v4i1.145

Gunantara. (2014). Penerapan strategi pembelajaran problem based learning untuk
meningkatkan kemampuan pemecahahan masalah matematis siswa kelas IV. Jurnal
Mimbar  PGSD  Universitas  Pendidikan = Ganesha, 10(2), 146-152.
https://doi.org/10.15294/kreano.v10i2.19671

Irfan, M. (2017). Analisis kesalahan siswa dalam pemecahan masalah berdasarkan
kecemasan belajar matematika. Kreano, Jurnal Matematika Kreatif-Inovatif, 8(2),
143-149. https://doi.org/10.15294/kreano.v8i2.8779

Irianti, N. P. (2020). Analisis kemampuan penalaran siswa dalam memecahkan masalah
matematika berdasarkan langkah-langkah Polya. MUST: Journal of Mathematics
Education, Science and Technology, 5(1), 80.
https://doi.org/10.30651/must.v5i1.3622

-71 -



Soebagyo et al. / Formatif: Jurnal llmiah Pendidikan MIPA 12(1), 63-74

Isnaeni, S., Fajriyah, L., Risky, E. S., Purwasih, R., & Hidayat, W. (2018). Analisis
kemampuan penalaran matematis dan kemandirian belajar siswa SMP pada materi
persamaan garis lurus. Journal of Medives: Journal of Mathematics Education IKIP
Veteran Semarang, 2(1), 107. https://doi.org/10.31331/medives.v2i1.528

Joko S, D. (2021). Analisis kemampuan penalaran matematis peserta didik dengan
penyajian masalah open-ended pada pembelajaran daring. Kognitif, 1(1).

Komarudin. (2016). Analisis kesalahan pemecahan masalah matematika pada materi
peluang berdasarkan high order thinking. Jurnal Pendidikan, Komunikasi Dan
Pemikiran Hukum Islam, VIII (1), 202-217.

Kristofora, M., & Sujadi, A.A. (2017). Analisis kesalahan dalam menyelesaikan masalah
matematika dengan menggunakan langkah Polya siswa kelas VII SMP. Prisma, 6(1),
9-16. https://doi.org/10.35194/jp.v6i1.24

Kurniasih, 1., & Sani, B. (2014). Implementasi Kurikulum 2013 konsep dan penerapan.
Kementrian Pendidikan Dan Kebudayaan, 1-162.

Lakatos, 1. (1976). Proofs and refutations: The logic of mathematical discovery. Cambridge
University Press. https://doi.org/10.1017/CB09781139171472

Luluk, D. (2019). Kemampuan pemecahan masalah matematika siswa sekolah dasar
dengan gaya kognitif field dependent. EduHumaniora | Jurnal Pendidikan Dasar
Kampus Cibiru, 3(2), 143—148. https://doi.org/10.17509/eh.v3i2.2807

Mairing, J., Budayasa, 1., & Juniati, D. (2011). Profil pemecahan masalah siswa peraih
medali OSN Matematika. Jurnal Pendidikan Dan Pembelajaran (JPP), 18(1), 57—64.

Mawaddah, S., & Anisah, H. (2015). Kemampuan pemecahan masalah matematis siswa
pada pembelajaran matematika dengan menggunakan model pembelajaran generatif
(generative learning) di SMP. EDU-MAT: Jurnal Pendidikan Matematika, 3(2), 166—
175. https://doi.org/10.20527/edumat.v3i2.644

Miles, M. B., & Huberman, A. M. (1994). Qualitative data analysis: An expanded
sourcebook. In CEUR Workshop Proceedings (Vol. 1304, pp. 89-92). SAGE
Publications.

Minarti. (2013). Pengertian Gaya Belajar & Macam-Macam Gaya Belajar.
Http://Minartirahayu.Blogspot.Com/2013/03/Pengertian-Gaya-Belajar-Berbagai-
Macam.Html.

Mufidah, L.-L. N. (2017). Memahami gaya belajar untuk meningkatkan potensi anak. In
Martabat:  Jurnal ~ Perempuan  dan  Anak  (Vol. I, Issue 2).
https://doi.org/10.21274/martabat.2017.1.2.245-260

Mulyati, T. (2016). Kemampuan pemecahan masalah matematis siswa sekolah dasar
(mathematical problem solving ability of elementary school students).
EDUHUMANIORA: Jurnal Pendidikan Dasar, 3(2), 1-20.

Mustafida, F. (2013). Kajian media pembelajaran berdasarkan kecenderungan gaya belajar
peserta didik SD/MLI. Jurnal Pendidikan Dan Pembelajaran Dasar, 6(1), 9-34.

Nasution. (2011). Berbagai Pendekatan dalam Proses Belajar Mengajar. Bumi Aksara.

NCTM. (2000). A Vision for School Mathematics. Principles and Standards for School
Mathematics, 3-8.

Netriwati. (2016). Analisis kemampuan pemecahan masalah matetamatis berdasarkan teori
Polya ditinjau dari pengetahuan awal mahasiswa IAIN Raden Intan Lampung. Jurnal
Pendidikan Matematika, 7(9), 181-190.

Nurdiana. (2017). Analisis kesalahan siswa menurut Kastolan dalam pemecahan masalah
matematika. Seminar Matematika Dan Pendidikan Matematika Uny, 19(2), 123—130.

Okenews. (2018). Indonesia Gawat Darurat Matematika.
Hittps://News.Okezone.Com/Read/2018/11/12/65/197653 7/Indonesia-Gawat-
Darurat-Matematika.

-7 -



Soebagyo et al. / Formatif: Jurnal llmiah Pendidikan MIPA 12(1), 63-74

Phonapichat, P., Wongwanich, S., & Sujiva, S. (2014). An analysis of elementary school
students' difficulties in mathematical problem solving. Procedia - Social and
Behavioral Sciences, 116(2012), 3169-3174.
https://doi.org/10.1016/j.sbspro.2014.01.728

Polya, G. (1978). How to solve it: a new aspect of mathematical method second edition. In
The Mathematical Gazette (Vol. 30, p. 181).

Prianto, S. (2013). Pengaruh kemandirian dan gaya belajar siswa terhadap prestasi
belajar matematika. Surakarta.

Rani, A. M., & Istiqomabh, L. (2019). Profil kemampuan pemecahan masalah matematika
Materi Vektor. Prosiding SENDIKA, 1(1).

Risani, R. T., & Nuriyatin, S. (2021). Profil pemecahan masalah matematika siswa ditinjau
dari gaya kognitif filed dependent dan field independent. Jurnal Penelitian
Pembelajaran Matematika, 14(2), 13-20.

Ruswati, D., Utami, W. T., & Senjayawati, E. (2018). Analisis kesalahan siswa SMP dalam
menyelesaikan soal kemampuan pemecahan masalah matematis ditinjau dari tiga
aspek. Maju, 5(1), 91-107.

Samo, D. D. (2017). Kemampuan pemecahan masalah matematika mahasiswa tahun
pertama dalam memecahkan masalah geometri konteks budaya. Jurnal Riset
Pendidikan Matematika, 4(2), 141. https://doi.org/10.21831/jrpm.v4i2.13470

Sanders, S. (2016). Critical and creative thinkers in mathematics classrooms. Journal of
Student Engagement: Education Matters, 6(1), 19.

Sari, L. N. I. (2017). Peningkatan kemampuan pemecahan masalah matematis siswa
melalui pendekatan pendidikan matematika realistik. In Logaritma: Jurnal llmu-ilmu
Pendidikan dan Sains (Vol. 5, Issue 01, p. 24).
https://doi.org/10.24952/logaritma.v5i01.1258

Seyal, A. H., & Rahman, M. N. a. (2015). Understanding learning styles, attitudes and
intentions in using e-learning system: Evidence from Brunei. World Journal of
Education, 5(3), 61-72. https://doi.org/10.5430/wje.v5n3p61

Simon, N. &. (1991). Human problem-solving. Psychometric Theory, 13(48), 1991.

Soebagyo, J. (2018). Perbandingan Kemampuan Pemahaman Matematis Antara
SiswaYang Belajar Dengan Pemanfaatan WKA Menggunakan Strategi Scaffolding
dengan Siswa Yang Belajar Menggunakan Pembelajaran Konvensional. Uhamka,
February 2016.

Soebagyo, J., Habibie, H., & Gunawan, 1. (2021). Polya's four phases exploration in solving
linear program story questions based on student beliefs. Proceedings of the 1st Annual
International Conference on Natural and Social Science Education (ICNSSE 2020),
547(Icnsse 2020), 260-267. https://doi.org/10.2991/assehr.k.210430.040

Sumartini, T. S. (2016). Peningkatan kemampuan pemecahan masalah matematis siswa
melalui pembelajaran berbasis masalah. Jurnal Pendidikan Matematika STKIP
Garut, 5.

Sundayana, R. (2018). Kaitan antara gaya belajar, kemandirian belajar, dan kemampuan
pemecahan masalah siswa SMP dalam Pelajaran Matematika. Mosharafa: Jurnal
Pendidikan Matematika, 5(2), 75—84. https://doi.org/10.31980/mosharafa.v5i2.262

Sutrisno. (2015). Analisis kesulitan belajar siswa kelas II pada materi penjumlahan dan
pengurangan bilangan. Jurnal Matematika Dan Pendidikan Matematika, 3(1), 1-13.

Syofyan, H. (2017). Pengaruh gaya belajar dan motivasi berprestasi terhadap hasil belajar
IPA mahasiswa PGSD Universitas ESA Unggul. Prosiding Seminar Nasional Multi
Disiplin Ilmu & Call For Papers, 0424027302.

Syukur, M. D., & Misu, L. (2014). Hubungan antara gaya belajar dengan hasil belajar
matematika siswa kelas XI SMAN 4 Kendari. Jurnal Penelitian Pendidikan
Matematika, 4 (2), 111-132.

-73 -



Soebagyo et al. / Formatif: Jurnal llmiah Pendidikan MIPA 12(1), 63-74

Tan, L. S., & Ang, K. C. (2016). A school-based professional development program for
teachers of mathematical modeling in Singapore. Journal of Mathematics Teacher
Education, 19(5), 399-432. https://doi.org/10.1007/s10857-015-9305-z

Umam, K. (2018a). Peningkatan kemampuan berpikir kritis matematis siswa melalui
pembelajaran reciprocal teaching. Jurnal Pendidikan Matematika Indonesia, 3(2),
145. https://doi.org/10.33603/e.v6i2.2216

Umam, K. (2018b). Peningkatan kemampuan berpikir matematis siswa melalui
pembelajaran reciprocal teaching. Jurnal Pendidikan Matematika Indonesia, 3(2),
57-61.

Umam, K., & Kowiyah, K. (2018). The effect of non-routine geometry problem on
elementary students’ belief in mathematics: A Case Study. JETL (Journal Of
Education, Teaching and Learning), 3(1), 99. https://doi.org/10.26737/jetl.v3i1.552

Wahyudin. (2008). Pembelajaran dan Model-Model Pembelajaran. UPI.

Wang, P. &. (2003). Middle school children's strategic behavior: Classification and relation
to academic achievement and mathematical problem-solving. Instructional Science,
31(6), 419—-449.

Warli. (2014). Tantangan pembelajaran matematika dalam implementasi kurikulum 2013.
Prosiding Seminar Nasional Matematika Dan Pendidikan Matematika, 2000.

Wassahua, S. (2016). Analisis gaya belajar siswa terhadap hasil belajar matematika pada
materi himpunan siswa kelas VII SMP Negeri Karang Jaya Kecamatan Namlea
Kabupaten Buru. Matematika Dan Pembelajarannya, 2(1), 105—126.

Wikanengsih. (2012). Menerapkan neurolinguistic programming (NLP) dalam
pembelajaran. Semantik, 1(May), 1-29.

Winarti, E. R., Waluya, B., Rochmad, & Kartono. (2019). Pemecahan masalah dan
pembelajarannya dalam matematika. PRISMA, Prosiding Seminar Nasional
Matematika, 2, 389-394.

Yarmayani, A. (2016). Analisis kemampuan pemecahan masalah matematis siswa kelas XI
MIPA SMA Negeri 1 Kota Jambi. Jurnal llmiah Dikdaya, 6(2), 12—19.

Zhang, D., Ding, Y., Barrett, D. E., Xin, Y. P., & Liu, R. De. (2014). A comparison of
strategic development for multiplication problem-solving in low-, average-, and high-
achieving students. EFuropean Journal of Psychology of Education, 29(2), 195-214.
https://doi.org/10.1007/s10212-013-0194-1

-74 -



BUKTI KORESPONDENSI

Untuk melihat bukti korespondensi secara lengkap dapat

mengakses : Lamaan web: https://journal.lppmunindra.ac.id/

User ID: jokosoebagyo

Pasword: Aljabarlinier@123

1. Scope Journal

25 journal.lppmunindra.ac.id/index.php/Formatif/about/editorialPolicies#focusAndScope

Focus and Scope

Formatif: Jurnal llmiah Pendidikan MIPA (ISSN 2502 5457 for the electronic version and ISSN 2088 351X for the print version) first
published in April 2011 is a double-blind peer-reviewed scientific open access journal. The journal is dedicated to publishing
articles concerned with research, theory development, instrucgg dein aNaF atec i o2l oaterio
development, experiment, survey, and teacher development i he

journal is published by Universitas Indraprasta PGRI.

Publication decisions The editors of the Formatif: Jurnal limiah Pendidikan MIPA is responsible for deciding which of the articles
submitted to the journal should be published. The validation of the work in question and its importance to researchers and
readers must always drive such decisions. The editors may be guided by the policies of the journal’s editorial board and
constrained by such legal requirements as shall then be in force regarding libel, copyright infringement and plagiarism. The
editors may confer with other editors or reviewers in making this decision.

Fair play An editor at any time evaluate manuscripts for their intellectual content without regard to race, gender, sexual
orientation, religious belief, ethnic origin, citizenship, or political philosophy of the authors.

Confidentiality The editor and any editorial staff must not disclose any information about a submitted manuscript to anyone
other than the corresponding author, reviewers, potential reviewers, other editorial advisers, and the publisher, as appropriate.

Disclosure and conflicts of interest Unpublished materials disclosed in a submitted manuscript must not be used in an editor's
own research without the express written consent of the author.

Duties of Reviewers Contribution to Editorial Decisions Peer review assists the editor in making editorial decisions and through
the editorial communications with the author may also assist the author in improving the paper.

Promptness Any selected referee who feels unqualified to review the research reported in a manuscript or knows that its prompt
review will be impossible should notify the editor and excuse himself from the review process.

Confidentiality Any manuscripts received for review must be treated as confidential documents. They must not be shown to or
discussed with others except as authorized by the editor.

Standards of Objectivity Reviews should be conducted objectively. Personal criticism of the author is inappropriate. Referees
should express their views clearly with supporting arguments.

Publication Fees

Journal History

Contact Us

Accepted papers will be freely
accessed on this website and the
following abstracting & indexing
databases:
[, ASEAN Citation Index
QGoogle Scholar QWorldcat
QScilit EGaruda QDimension
Qsinta Ristekdikti QCrossref

CiteFactor

e
INDEX @ COPERNICUS

NTEIRNATIONGAL

USER

You are logged in as...
jokosoebagyo

» My Journals

» My Profile

» Log Qut


https://journal.lppmunindra.ac.id/
mailto:samsul_maarif@uhamka.ac.id

2. Proses Submit

o=

2% journal.lppmunindra.ac.id/index.php/Formatif/author/submission/10099

JIRIVIA

Jurnal limiah Pendidikan MIPA

niversitas Indraprasta pgri

ISSN 257 -5457 (Electronic)
ISSN 2588-351X (Print) A peer-reviewed open access journal

HOME ABOUT USERHOME SEARCH CURRENT ARCHIVES ANNOUNCEMENTS SCOPUS CITEDNESS SK AKREDITASI 2020

KLIK DI SINI
Download SK Akreditasi Formatif
|, sinta Ristekdikti

#]0099 Summarg Focus and Scope
Submission Editorial Team
Authors Joko Soebagyo, Khoerul Umam, Istikharoh Istikharoh, Huri Suhendri Reviewers Acknowledgement
Title An Analysis of Students' Mathematical Problem-Solving Ability at Class VIl Social Arithmetic Materials

Home > User > Author > Submissions > #10099 > Summary

Original file 10099-28221-1-SM.DOCX 2021-07-07 publication Ethics
Supp. files None
Date submitted July 7, 2021 - 12:37 PM
Copyright

Section Artikel
Editor Leonard Leonard =3 Publication Fees
Abstract Views 326

Journal History

(¢} 25 mail.google.com/mail/u/0/?tab=rm&ogbl#search/formatif/FMfcgzGkZGmKjTzIGmcfIHZcBkgKQDWY h*¢ ]
M Gmail Q formatif X 3= @ Active v (D 3 i @Uhawka
& (O] 0| =Y O @ 3] D : 85 of 92 < >
/ Compose
5 Inbe e [Formatif] Submission Acknowledgement (Bxdemal) inbox x e &
nbox
Yr Starred o Leonard <pengembangjurnalunindra@gmail.com> Wed, Jul 7, 2021, 1237PM ¥ € H
. tome v
@® Snoozed
Halo,
B> Sent Joko Soebagyo:
) Drafts

Thank you for submitting the manuscript, "PROFILE OF STUDENTS' MATHEMATIC
v More PROBLEM-SOLVING ABILITY AT CLASS VIl SOCIAL ARITHMETIC MATERIALS ASSESSED
FROM LEARNING STYLE" to Formatif: Jurnal limiah Pendidikan MIPA. With the
online journal management system that we are using, you will be able to
Labels + track its progress through the editorial process by logging in to the
journal web site:
~ @ Logika Informatika

= o Manuscript URL:
» https://journal.lppmunindra.ac.id/index. php/Formatif/author/submission/10099
~® MATDIS 2024 Username: jokosoebagyo

B UAS If you have any questions, please contact me. Thank you for considering this

® UuTS journal as a venue for your work.



3. Proses Reviu

c 25 mail.google.com/mail/u/0/?tab=rm&ogbl#search/formatif/FMfcgzGlIVgprihWLrPhQMRbkXMQKHQg

M Gmail
/ Compose
B Inbox
Yr Starred
® Snoozed
B> Sent
) Drafts
v More
Labels

4

B Logika Informatika
P T

~ @ MATDIS 2024

B UAS

® UTS

o

Q_ formatif X =

2F

« @8 0w B 0 &« B’ D i

[Formatif] Editor Decision (External) Inbox =

® active v (D &

78 of 92

Tue, Dec 21,2021, 149PM

418
[ Leonard Leonard <pengembangjurnalunindra@gmail.com>
. tome v
Halo,
Joko Soebagyo:
We have reached a decision regarding your submission to Formatif: Jurnal
limiah Pendidikan MIPA, "PROFILE OF STUDENTS' MATHEMATIC PROBLEM-SOLVING
ABILITY AT CLASS VII SOCIAL ARITHMETIC MATERIALS ASSESSED FROM LEARNING
STYLE"
+ Our decision is to: Revision Required
Leonard Leonard
7 Scopus ID: 57208621685 - Universitas Indraprasta PGRI
Phone 081382939050
Fax 02178835283

leo.eduresearch@gmail.com
Formatif: Jurnal limiah Pendidikan MIPA

25 journal.lppmunindra.ac.id/index.php/Formatif/author/submissionReview/10099

Home > User > Author > Submissions > #10099 > Review

#10099 Review
oo L] o

Submission

Authors
Title

Section
Editor

Joko Soebagyo, Khoerul Umam, Istikharoh Istikharoh, Huri Suhendri =3

An Analysis of Students' Mathematical Problem-Solving Ability at Class VIl Social Arithmetic Materials
Based on Learning Styles

Artikel

Leonard Leonard =3

Peer Review
Round 1

Review Version
Initiated

Last modified
Uploaded file

10099-28222-1-RV.DOCX 2021-07-07
2021-08-16
2021-12-21

Reviewer B 10099-29446-1-Rv.DOCX 2021-08-22
Reviewer A 10099-29457-1-RV.DOCX 2021-08-22

Download SK Akreditasi Formatif
[osinta Ristekdikti

Focus and Scope
Peer-Review Process
Editorial Team
Reviewers Acknowledgement
Author Guidelines
Publication Ethics

Policies

Publication Fees

Journal History

Copyright

Contact Us

Accepted papers will be freely
arcessed on this wehcite and the




4. Hasil Reviu

25 journal.lppmunindra.ac.id/index.php/Formatif/author/submissionReview/10099

LIS D1 D18
Download SK Akreditasi Formatif
[, sinta Ristekdikti

Home > User > Author > Submissions > #10099 > Review

#10099 Review

Focus and Scope

o L] o
Su bmiSSion Editorial Team
Authors Joko Soebagyo, Khoerul Umam, Istikharoh Istikharoh, Huri Suhendri =3 Reviewers Acknowledgement
Title An Analysis of Students' Mathematical Problem-Solving Ability at Class VII Social Arithmetic Materials o

Based on Learning Styles Author Guidelines
Section Artikel Publication Ethics
Editor Leonard Leonard =1
Peer Review Copyright
Round 1 Publication Fees
Review Version 10099-28222-1-RV.DOCX 2021-07-07 Journal History
Initiated 2021-08-16
Uploaded file Reviewer B 10099-29446-1-Rv.DOCX 2021-08-22

Reviewer A 10099-29457-1-Rv.DOCX 2021-08-22 Accepted papers will be freely

arcesserd on thic wehgire and the




Reviewer A

p-ISSN: 2088-351X SN: 250 57
Accredited (S2) by Ministry of Research and Technology of Indone:
Available online at https:

@4
No. 148/M/KPT/2020

a.ac.id/index php/Formatif/index

PROFILE OF STUDENTS' MATHEMATIC PROBLEM-
SOLVING ABILITY AT CLASS VII SOCIAL ARITHMETIC
MATERIALS ASSESSED FROM LEARNING STYLE

Joko Soebagyo (*), Khoirul Umam, Istikharoh, Huri Suhendri
Universitas Muhammadiyah Prof. Dr. Hamka, Jakarta, Indonesia

Abstract
Received: Learning style is an activity of thinking, processing, and understanding
Revised: something that is preferred and has the characteristics ol cach person.
Accepted: Problem-solving ability is a skill that needs to be possessed in the process

of solving mathematical problems. This study aims to describe students'
problem-solving abilities on social arithmetic material in terms of leaming
styles. Th scarch was conducted through a descriptive qualitative
rescarch design. The population is all seventh-grade students of MTs Al-
Khairiyah, South Jakarta. Sampling using a total sampling technique. Then
three students were selected, namely students who scored the highest
visual, auditory and kinesthetic learning styles. The instrument uscs a
leaming style i ire and a test of probl Iving skills and semi-
structured interviews—data analysis techniques with data reduction,
. and ling to cxplain mathematical problem-solvi
abilities. The findings of this study are students with the highest scores of
visual, auditory, and kinesthetic leaming styles can solve social arithmetic
problems bascd on Polya's steps without any significant diffcrences, only
from different styles when solving problems.
Keywords: problem-solving ability, learning style
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INTRODUCTION

As technology develops, the focus of mathematics education gradually changes
from learning achievement 1o increasing various abilities (Tan & Ang, 2016; Umam &
Kowiyah, 2018). An assessment score indicates learning achievement, but what is more
important is the process in learning that seeks to improve abilities, including
communication, problem-solving, critical and creative thinking (Sanders, 2016; Umam,
2018). In line with that, NCTM sets five standards for learning mathematics: problem-
solving, reasoning, connection, communication, and representation (Dahar, 2011; NCTM,
2000).

Problem-solving skills lead students to think systematically, logically, critically
and never give up on problems. So that mathematics is part of a tool to train students to be
proficient in solving problems and building thinking processes. In problem-solving, a
person performs analysis, prediction, reasoning, evaluation, and reflection (Anderson,
2009; Phonapichat et al., 2014). The school mathematics curriculum views problem-
solving as the main activity, so it is contained in the 2013 curriculum (Kurniasih & Sani,
2014; Warli, 2014). Various aspects have been prepared in K 13, which was developed to
prepare generations with character. Make the planning, selection of appropriate learning
methods are efforts to be made in the training of problem-solving ability; a specification is
essential in achieving the purpose of the learning process (Cahyani & Setyawati, 2016;
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R:  When you first saw the question, what did you think? (P01)

S2: Looking for the purchase price of one orange, this is about social arithmetic,
ma'am. (S201)

R: What do you understand from this quesiion? (P02)

S2: From the question, it is known that the number of oranges purchased was 600,
then 315 were sold for Rp. 2.300/fruit. 200 oranges were sold for Rp.
2,800/fruit. The rest doesn't count as sold because it's rotten. The advantage
of the question is already known, so to find the purchase price, use the formula
Jfor selling price less profit (5202)

R:  What are you planning to do to solve this problem? (P03)

S2: First, calculate the selling price, which consists of 315 oranges and 200
oranges. Then look for the purchase price = selling price - profit (S203)

R:  Quite detailed in explaining the steps. If you have finished working, do you re-
correct the work? (P04)

82: Trying to be thorough, but I still corrected the results that have been done,
Mrs. (S204)

Based on the results of problem-solving answers and interviews with S2, it appears
that S2 can solve problems well. S2 can explain information from the questions
appropriately given and accurately, that is, it is known and asked (S202), makes plans in
solving problems according to procedures (S203), re-cxamines the results of work not
carried out by S2 (S204). S2 can do the problem-solving stage, according to Polya, so S2
is classified as a student with the category of having good mathematical problem-solving
skills (Irianti, 2020: Mairing et al., 2011; Rani & Istiqgomah, 2019; Risani & Nuriyatin,
2021).

Profile of Math Problem Solving Ability Kinesthetic Learning Style
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Figure 3. S3 Troubleshooting Process

Based on the answer S3, then in checking the validity of the researchers conducted
interviews with S3. Below are excerpts of an interview with S3.
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R: When you first saw the question, what did you think? (P01)

S3: About Social Arithmetic Mrs. (S301)

R: What do you understand from this question? (P02)

S3: Itis known that the selling price of oranges is different, namely Rp. 2,300/fruit
and Rp. 2.800/fruit. In addition, the profit from the sale is known. What is
being asked is the purchase price of each orange, Mrs. (§302)

R:  So, from the information on the questions, what are your plans to solve the
problem? (P04)

S3: First, calculate the selling price of 315 oranges, than 200 oranges. Then the
total sales - profits are then divided by 630 for the price of each fruit. (S304)

R:  Oh, that's right, if you have finished working on it, will your work be corrected
again? Why is something crossed out of the previous answer? (P05)

S3: God willing, I always correct ma'am, so why do I cross out something, because
at first, I miscalculated ma'am, hehe (S305)

Based on the results of the work and interviews with doctoral degrees, it can be
seen that doctorates understand the problem (S302 & S303) and can plan well (S304).
However, in implementing the plan, S3 made an ecrror in determining the interest rate.
However, S3 process re-checking can realize a mistake in the calculation so that it looks
like there are streaks in the repair process (S305). Errors in carrying out the plan are usually
seen from the incompatibility of the mathematical model and completion steps, mastering
some concepts and working strategies (Isnaeni et al., 2018; Komarudin, 2016; Nurdiana,
2017). Re-examining needs special attention because the process of re-examining is
essential in solving mathematical problems to minimize technical errors, but not a few
students feel confused about what to do in the process of re-examining (Irfan, 2017;
Kristofora & Sujadi, 2017; Ruswati et al., 2018)

CONCLUSION

From the observations of [3| subjects who have visual, auditory and kinesthetic
learning styles with the highest scores, it can be concluded that students with visual learning
styles are able to solve social arithmetic problems based on Polya's steps, namely
understanding the problem, formulating plans, implementing plans and re-examining.
Students who have a good visual learning style have the following characteristics: neat,
orderly, thorough and detailed, prioritizing appearance.

Students with auditory learning styles can solve social arithmetic problems based
on Polya's steps, namely understanding the problem, making plans, implementing plans
and checking again. Students with auditory learning styles are seen reading a little more
complicated in the problem-solving process, sometimes turning left and fitting when there
is noise.

Students with kinesthetic learning styles can solve social arithmetic problems
based on Polya's steps, namely understanding the problem, making plans, implementing
plans and checking again. It can be seen that students occasionally tap the table and their
feet on the floor as if doing specific movements will provide a sense of comfort to provide
stimulation in solving mathematical problems.

[There was no significant difference in students' problem solving with visual,
auditory and kinesthetic learning styles. However, it can only be seen from the body
gestures and attitudes that appear when solving mathematical problems.
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Soebagyo, 2018; Wahyudin, 2008). Problem-solving is related to discovery, using logic,
inductive and deductive discovery processes, making decisions with a specific purpose
(Alexander, 2012; Lakatos, 1976; Polya, 1978; Simon, 1991).

In the learning process, a teacher should have basic knowledge about the learning
styles of the students. Gunawan (2007) explains that the student's learning style is how the
students do the thinking, process and understanding of the information obtained (Syofyan,
2017; Syukur & Misu, 2014). Each student has a different learning style, so when learning
mathematics, there are easy to understand, and some find it difficult to understand. Some
students like it when the teacher teaches by writing conveys orally or likes small group
learning for discussion, and there are even students who want it when the teacher uses
props. This situation shows the diversity of learning styles owned by students. The Neuro-
Linguistic Programming expert explained three human learning styles: visual, auditory, and
kinesthetic (Lestari et al., 2017; Wikanengsih, 2012). Visual learning style dominates in
visual acuity, and it is easier or faster to understand by seeing. The auditory learning style
relies more on hearing in understanding and remembering. This learning style likes to talk,
discuss or explain. At the same time, the aesthetic learning style is learning by moving,
touching or working.

PRISE rescarch in Indonesia released a study that stated that the ability to solve
simple math problems was almost the same between new students entering clementary
school and those who had graduated from high school (Okenews, 2018). Additionally,
research related difficulties of students in solving mathematical problems have been carried
out, of them student difficulties in solving the problem of multiple interpretations of the
given problem, the lack of prior knowledge, the lack of mathematical literacy (Buschman,
2020: Wang, 2003). In addition, the lack of knowledge and understanding of students when
performing arithmetic operations, for students who have low abilities will perform
arithmetic operations randomly without knowing the correct procedure (Sutrisno. 2015;
Zhang et al., 2014).

The researcher's initial observations to several students at MTs in Jakarta found
answers regarding social arithmetic material. Some students in solving problems have not
been systematic, but some students problem-solve well and solve problem-solving with
Polya's steps. Indicators in problem-solving are understanding the problem, formulating a
plan, implementing the plan and checking again.

Based on the previous explanation, by knowing the learning style, the teacher can
maximize mathematical learning, especially problem-solving. So, in this research, the
profile of students' mathematical solving ability on social arithmetic material will be
examined in terms of students ' learning styles.

Theoretical review
Learning Style

Someone can see their learning style when they feel comfortable, safe and casy to
understand when learning. A person chooses a learning style according to himself in
obtaining information and knowledge in the learning process. Learning style is a
consistent way, a habit that a person does to reveal information, experiences for thinking,
remembering and solving problems in learning (Nasution, 2011; Sundayana, 2018).
Learning styles are essential so that the learning process is fun and gets satisfactory
results because individuals will feel comfortable carrying out learning activities.

Gunawan said that students who use a dominant learning style in studying, taking
tests would get higher scores than students who study not in line with their learning style
(Mustafida, 2013; Prianto, 2013). Meanwhile, DePorter and Hernacki stated that the
learning style combines students' ways of processing information, absorbing and
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organizing (Mufidah, 2017; Wassahua, 2016). Besides Fleming & Mills, learning style is
the tendency of students Lo use strategies in learning (Minarti, 2013; Seyal & Rahman,
2015).

The opinion of Neuro-Linguistic Programming explains that there are three
human learning styles, namely visual, auditory and kinesthetic (Lestari et al., 2017).
Visual learning style dominates in visual acuity, and it is casier or faster to understand
by seeing. The auditory learning style relies more on hearing in understanding and
remembering. This learning style likes to talk, discuss or explain. In contrast, the
aesthetic learning style is learning by moving, touching or working.

Problem-solving Ability

The importance of problem-solving in learning mathematics so that students can
gain experience from using knowledge and skills in solving complex problems is crucial.
Solving math problems involves using prior knowledge to solve problems in new
situations (Mulyati, 2016; Yarmayani, 2016). An overview of problem-solving as the
primary process when learning mathematics occurs in the classroom (Umam, 2018;
Winarti et al,, 2019). Problem-solving is a focused thought to determine the
solution/solution to a specific problem (Mawaddah & Anisah, 2015). In line with that,
Gunantara argues that problem-solving includes the skills or potential of students to solve
the issues and apply them in everyday life (Gunantara, 2014).

Polya (1973) states the stages that are passed to solve problems include: 1)
Understanding the problem, 2) Planning a strategy, 3) Implementing the plan, and 4) Re-
examining (Luluk, 2019; Netriwati, 2016). The ability to understand the problem can
be seen by mentioning what is known, asked and the conditions given in a problem. Next,
look for the relationship between the information obtained with previous knowledge or
experience as evidenced by compiling completion steps. After understanding the problem
and developing a plan, then carry out the plan based on the plan that has been prepared.
The last step is to re-examine the work results so that it can find results as expected. Each
student has differences in carrying out the problem-solving process depending on the
level of mathematical reasoning they have (Joko S, 2021). This situation happens
because of differences in intelligence, thinking skills, creativity, interests, attitudes and
cognitive styles.

METHODS
Types of research

The type of research used is descriptive description to describe students' problem-
solving abilities on social arithmetic material in terms of learning styles. Students are first
divided into two groups based on visual and auditory learning styles, then given social
arithmetic questions containing stories to find out the problem-solving profile of each
group. The results of the students' answers were analyzed according to the indicators of
problem-solving ability.

Subject Sclection

The population in this study were all seventh-grade students at MTs Al-Khairiyah
Mampang Prapatan Jakarta 2020/2021. The number of students is 131 consisting of 4
classes, and then the sample selection is the total sampling technique (see table 1). In
comparison, the subjects in this study were two students, one student with a visual learning
style and one student with an auditory learning style who had the highest score.

S
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Table 1. Sample Demographics

Category Sum
Gend Boy 58
ender Girl 73
. Visual 65
Learning Style Auditory. 66
. ... _Mobile 94
I.earn Maths during a pandemic with Tptn 37

Data Collection Technique

Data were collected through preliminary observations, learning style
questionnaires and problem-solving ability tests and structured interviews. The learning
style questionnairc was conducted to obtain student data on learning styles. The problem
ability test is given to students who have visual and auditory learning styles with the highest
scores using questions to three students of class VII-C. From the results of student work,
answers to the questions given are obtained. Questions and answers as research data are
then analyzed based on problem-solving ability indicators, namely 1) Understanding the
problem, 2) Planning, 3) Implementing planning and 4) Re-cxamining (see table 2). From
the results of data analysis, the profile of students' problem-solving abilities is described.

Table 2. Problem Solving Indicators According to Polya (Polya, 1978)

Indicators Criteria for Knowledge Construction Activities
Understanding Students can identify problems by showing what is known, asked,
Problems and the completeness of the elements needed

Students can determine the formula or initial method of

Devise a Plan 2 : o iaa -
completion, can conduct investigations for problem-solving

Carrying out a

Bl Students carry out the plan by completing the planned steps

Students re-examine the results of the completion to ensure the

Looking Back work steps are following the procedure

Research Instruments

‘The data obtained are about learning styles and mathematical problem-solving
abilities so that they require valid instruments. The researcher is the main instrument, then
assisted by three other tools: a learning style questionnaire, a social arithmetic test, and an
interview guide. The learning style questionnaire was adopted from Bobby Deporter, Mark
Reardon, & Srah Singer-Nourie to determine students' learning styles. The test of
mathematical problem-solving ability is a matter of social arithmetic material in-story
questions.

‘Traders bought 630 oranges. Then he sold 315 oranges for Rp.
2.300,-/fruit, another 200 oranges for Rp. 2.800,-/fruit and the
rest are not sold because they are rotten. If the trader carns a
profit of Rp. 276.500,-, how much is the price to buy one
orange!
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Research Data Analysis

The data in this study is to classity students' learning styles and problem-solving
abilities. The resulting data was then analyzed qualitatively using the stages of reduction,
presentation and conclusion drawing to determine the profile of students’ mathematical
problem-solving skills (Miles, M. B., & Huberman, 1994)
RESULTS & DISCUSSION

Student Learning Style
The results of the learning style questionnaire data can be seen in the table below:

Table 3. Learning Style Questionnaire Results

Learning Style | Frequency | Percentage
Visual 67 5L,1%
Auditory 45 34.4%
Kinestheti 19 14,5% Commented [WU4]: Terdapat siswa yang memiliki
Sum 131 100% Kinesthetis Leaming Style, ini tidak sejalan dengan cara

pengambilan sampel yang sudah disebutkan sebelumnya

Based on table 3, from 131 students obtained 67 students (51.1%) with visual
learning style, 45 students (34.4%) with auditory learning style, and 19 students (14.5%)
with kinesthetic learning style. The results of observations and interviews of researchers
with several students who have a visual lcaming style show that they tend to prefer when
the teacher or friends are explaining; besides, they tend to like to argue or tell stories about
the material being studied (Mufidah, 2017; Wassahua, 2016).

Profile of Math Problem Solving Ability Visual Learning Style
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Figure 1. S1 {Troubleshooting Process Commented [WU5]: Mungkin lebih baik jika diterjemahkan
‘problem solving”

Based on S1's answer, then to check the validity of S1, interviews were conducted.
Below arc excerpts of an interview with S1.
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R: When you first saw the question, what did you think? (P01)

S1: The question about social arithmetic in the buying and selling section, Ms.
(S101)

R: What do you understand from this question? (P02)

S1: Thereis a selling price of oranges, of which 315 oranges cost Rp.2300).
Another 200 oranges for IDR 2,800. The number of oranges bought by the
seller is 630, meaning that there are rotten ones not sold. In addition, the
seller's profit is known. What you are looking for is the purchase price of
one orange (5102)

R:  Okay then, what steps did you take? (P03)

S1: First, I counted the sales of 315 oranges, then the sales of 200 oranges.
From there we know the total sales. If you ask the purchase price, then the
selling price - profit (S103)

R:  Quite detailed in explaining the steps. If you have finished working, do you
re-correct the work? (P04)

S1: Of course ma'am, moreover, this number is not pretty hehe (S104)

Based on the results of problem-solving and interviews with S1, it appears that S1
can solve problems well. S1 explains the information from the questions given accurately
and adequatcly, namely known and asked (S102), making plans in solving problems
according to procedures (S103) and re-examining the work results (S104). S1 can carry out
four stages of problem-solving according to Polya, so S1 is classified as a student with high
mathematical problem-solving abilities (Fatmawati & Murtafiah, 2018; Samo, 2017; Sari,
2017: Sumartini, 2016).

Profile of Math Problem Solving Ability Auditory Learning Style
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Figure 2. S2 Troubleshooting Process

Based on the answers of S2, in checking the validity of the data, the researchers
conducted interviews with S2. Below are excerpts of an interview with S2.
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of solving mathematical problems. This study aims to describe students’
problem-solving abilitics on social arithmetic material in terms of Icaming
styles. The research was conducted through a descriptive qualitative
research design. The population is all seventh-grade students of MTs Al-
Khairiyah, South Jakarta. ling using a total i hni Then
three students were selected, namely students who scored the highest
visual, auditory and kinesthetic Iearning styles. The instrument uses a
learning style questionnaire and a test of problem-solving skills and semi-
structured interviews—data analysis techni with data ion,
p and luding to explain | problem-solving
abilities. The findings of this study are students with the highest scores of
visual, auditory, and kinesthetic leaming styles can solve social arithmetic
problems based on Polya's steps without any significant difTerences, only
from different styles when solving problems.
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INTRODUCTION

|As technology develops, the focus of mathematics education gradually changes
from learning achievement to increasing various abilities (Tan & Ang, 2016; Umam &
Kowiyah, 2018). An assessment score indicates learning achievement, but what is more
important is the process in learning that seeks to improve abilities, including
communication, problem-solving, critical and creative thinking (Sanders, 2016; Umam,
2018). In line with that, NCTM sets five standards for learning mathematics: problem-
solving, reasoning, connection, communication, and representation (Dahar, 2011; NCTM,
2000).

Problem-solving skills lead students to think systematically, logically, critically
and never give up on problems. So that mathematics is part of a tool to train students to be
proficient in solving problems and building thinking processes. In problem-solving, a
person performs analysis, prediction, reasoning, evaluation, and reflection (Anderson,
2009:; Phonapichat et al., 2014). The school mathematics curriculum views problem-
solving as the main activity, so it is contained in the 2013 curriculum (Kurniasih & Sani,
2014; Warli, 2014). Various aspects have been prepared in K 13, which was developed to
prepare generations with character. Make the planning, selection of appropriate learning
methods are efforts to be made in the training of problem-solving ability; a specification is
essential in achieving the purpose of the learning process (Cahyani & Setyawati, 2016;
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Soebagyo, 2018; Wahyudin, 2008). Problem-solving is related to discovery, using logic,
inductive and deductive discovery processes, making decisions with a specific purpose
(Alexander, 2012; Lakatos, 1976; Polya, 1978; Simon, 1991).

In the learning process, a teacher should have basic knowledge about the learning
styles of the students. Gunawan (2007) explains that the student's learning style is how the
students do the thinking, process and understanding of the information obtained (Syofyan,
2017; Syukur & Misu, 2014). Each student has a different learning style, so when learning
mathematics, there are easy to understand, and some find it difficult to understand. Some
students like it when the teacher teaches by writing conveys orally or likes small group
learning for discussion, and there are even students who want it when the teacher uses
props. This situation shows the diversity of learning styles owned by students. The Neuro-
Linguistic Programming expert explained three human learning styles: visual, auditory, and
kinesthetic (Lestari et al., 2017; Wikanengsih, 2012). Visual learning style dominates in
visual acuity, and it is easier or faster to understand by seeing. The auditory leaming style
relies more on hearing in understanding and remembering. This learning style likes to talk,
discuss or explain. At the same time, the aesthetic leaming style is learning by moving,
touching or working.

PRISE research in Indonesia released a study that stated that the ability to solve
simple math problems was almost the same between new students entering elementary
school and those who had graduated from high school (Okenews, 2018). Additionally,
rescarch related difficulties of students in solving mathematical problems have been carried
out, of them student difficulties in solving the problem of multiple interpretations of the
given problem, the lack of prior knowledge, the lack of mathematical literacy (Buschman,
2020; Wang, 2003). In addition, the lack of knowledge and understanding of students when
performing arithmetic operations, for students who have low abilities will perform
arithmetic operations randomly without knowing the correct procedure (Sutrisno, 2015;
Zhang et al., 2014).

[The researcher's initial observations to several students at MTs in Jakarta found
answers regarding social arithmetic material. Some students in solving problems have not
been systematic, but some students problem-solve well and solve problem-solving with
Polya's steps. Indicators in problem-solving are understanding the problem, formulating a
plan, implementing the plan and checking again.

Based on the previous explanation, by knowing the learning style, the teacher can
maximize mathematical learning, especially problem-solving. So, in this research, the
profile of students' mathematical solving ability on social arithmetic material will be
examined in terms of students ' learning styles.|

Theoretical review
Learning Style

Someone can see their learning style when they feel comfortable, safe and easy to
understand when learning. A person chooses a learning style according to himself in
obtaining information and knowledge in the learning process. Learning style is a
consistent way, a habit that a person does to reveal information, experiences for thinking,
remembering and solving problems in learning (Nasution, 2011; Sundayana, 2018).
Learning styles are essential so that the learning process is fun and gets satisfactory
results because individuals will feel comfortable carrying out learning activities.

Gunawan said that students who use a dominant learning style in studying, taking
tests would get higher scores than students who study not in line with their learning style
(Mustafida, 2013; Prianto, 2013). Meanwhile, DePorter and Hernacki stated that the
learning style combines students' ways of processing information, absorbing and
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organizing (Mufidah, 2017; Wassahua, 2016). Besides Fleming & Mills, learning style is
the tendency of students to use strategies in learning (Minarti, 2013; Seyal & Rahman,
2015).

The opinion of Neuro-Linguistic Programming explains that there are three
human learning styles, namely visual, auditory and kinesthetic (Lestari et al., 2017).
Visual learning style dominates in visual acuity, and it is easier or faster to understand
by seeing. The auditory learning style relies more on hearing in understanding and
remembering. This learning style likes to talk, discuss or explain. In contrast, the
aesthetic learning style is learning by moving, touching or working.

Problem-solving Ability

The importance of problem-solving in learning mathematics so that students can
gain experience from using knowledge and skills in solving complex problems is crucial.
Solving math problems involves using prior knowledge to solve problems in new
situations (Mulyati, 2016; Yarmayani, 2016). An overview of problem-solving as the
primary process when learning mathematics occurs in the classroom (Umam, 2018;
Winarti et al., 2019). Problem-solving is a focused thought to determine the
solution/solution to a specific problem (Mawaddah & Anisah, 2015). In line with that,
Gunantara argues that problem-solving includes the skills or potential of students to solve
the issues and apply them in everyday life (Gunantara, 2014).

Polya (1973) states the stages that are passed to solve problems include: 1)
Understanding the problem, 2) Planning a strategy, 3) Implementing the plan, and 4) Re-
examining (Luluk, 2019; Netriwati, 2016). The ability to understand the problem can
be seen by mentioning what is known, asked and the conditions given in a problem. Next,
look for the relationship between the information obtained with previous knowledge or
experience as evidenced by compiling completion steps. After understanding the problem
and developing a plan, then carry out the plan based on the plan that has been prepared.
The last step is to re-examine the work results so that it can find results as expected. Each
student has differences in carrying out the problem-solving process depending on the
level of mathematical reasoning they have (Joko S, 2021). This situation happens
because of differences in intelligence, thinking skills, creativity, interests, attitudes and
cognitive styles.

METHODS
Types of research

The type of research used is descriptive description to describe students' problem-
solving abilities on social arithmetic material in terms of learning styles. Students are first
divided into two groups based on visual and auditory learning styles, then given social
arithmetic questions containing stories to find out the problem-solving profile of cach
group. The results of the students' answers were analyzed according to the indicators of
problem-solving ability.

Subject Selection

The population in this study were all seventh-grade students at MTs Al-Khairiyah
Mampang Prapatan Jakarta 2020/2021. The number of students is 131 consisting of 4
classes, and then the sample selection is the total sampling technique (see table 1). In
comparison, the subjects in this study were two students, one student with a visual learning
style and one student with an auditory learning style who had the highest score.

i -
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Table 1. Sample Demographics

Category S
Gender H
Learning Style mﬁ
Learn Maths during a pandemic with ra(:)tt]:)l; g‘;

Data Collection Technique

Data were collected through preliminary observations, learning style
questionnaires and problem-solving ability tests and structured interviews. The learning
style questionnaire was conducted to obtain student data on learning styles. The problem
ability test is given to students who have visual and auditory learning styles with the highest
scores using questions to three students of class VII-C. From the results of student work,
answers to the questions given are obtained. Questions and answers as research data are
then analyzed based on problem-solving ability indicators, namely 1) Understanding the
problem, 2) Planning, 3) Implementing planning and 4) Re-examining (see table 2). From
the results of data analysis, the profile of students’ problem-solving abilities is described.

Table 2. Problem Solving Indicators According to Polya (Polya, 1978)

Indicators Criteria for Knowledge Construction Activities
Understanding Students can identify problems by showing what is known, asked,
Problems and the completeness of the elements needed

Students can determine the formula or initial method of

Devise a Plan completion, can conduct investigations for problem-solving

FC,]‘:I r:ymg outa Students carry out the plan by completing the planned steps
Looking Back Students re-examine the results of the completion to ensure the

work steps are following the procedure

Research Instruments

The data obtained are about learning styles and mathematical problem-solving
abilities so that they require valid instruments. The researcher is the main instrument, then
assisted by three other tools: a learning style questionnaire, a social arithmetic test, and an
interview guide. The learning style questionnaire was adopted from Bobby Deporter, Mark
Reardon, & Srah Singer-Nourie to determine students' learning styles. The test of
mathematical problem-solving ability is a matter of social arithmetic material in-story
questions.

Traders bought 630 oranges. Then he sold 315 oranges for Rp.
2.300,-/fruit, another 200 oranges for Rp. 2.800,-/fruit and the
rest are not sold because they are rotten. If the trader carns a
profit of Rp. 276.500,-, how much is the price to buy one
orange!
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Research Data Analysis

The data in this study is to classify students' learning styles and problem-solving
abilities. The resulting data was then analyzed qualitatively using the stages of reduction,
presentation and conclusion drawing to determine the profile of students' mathematical
problem-solving skills (Miles, M. B., & Huberman, 1994)
RESULTS & DISCUSSION

Student Learning Style
The results of the learning style questionnaire data can be seen in the table below:

Table 3. Learning Style Questionnaire Results

Learning Style | Frequency | Percentage
Visual 67 51,1%
Auditory 45 34,4%
Kinesthetic 19 14,5%
Sum 131 100%]

Based on table 3, from 131 students obtained 67 students (51.1%) with visual
learning style, 45 students (34.4%) with auditory learning style, and 19 students (14.5%)
with kinesthetic learning style. The results of observations and interviews of researchers
with several students who have a visual learning style show that they tend to prefer when
the teacher or friends are explaining; besides, they tend to like to argue or tell stories about
the material being studied (Mufidah, 2017; Wassahua, 2016).

Profile of Math Problem Solving Ability Visual Learning Style
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Figure 1. S1 Troubleshooting Process

Based on S1's answer, then to check the validity of S1, interviews were conducted.
Below are excerpts of an interview with S1.

B,
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When you first saw the question, what did you think? (P01)

: The question about social arithmetic in the buying and selling section, Ms.

(S101)
What do you understand from this question? (P02)

: There is a selling price of oranges, of which 315 oranges cost Rp.2300.

Another 200 oranges for IDR 2,800. The number of oranges bought by the
seller is 630, meaning that there are rotten ones not sold. In addition, the
seller's profit is known. What you are looking for is the purchase price of
one orange (5102)

Okay then, what steps did you take? (P03)

First, I counted the sales of 315 oranges, then the sales of 200 oranges.
From there we know the total sales. If you ask the purchase price, then the
selling price - profit (§103)

Quite detailed in explaining the steps. If you have finished working, do you
re-correct the work? (P04)

Of course ma'am, moreover, this number is not pretty hehe (S104)

Based on the results of problem-solving and interviews with S1, it appears that S1
can solve problems well. S1 explains the information from the questions given accurately
and adequately, namely known and asked (S102), making plans in solving problems
according to procedures (S103) and re-examining the work results (S104). S1 can carry out
four stages of problem-solving according to Polya, so S1 is classified as a student with high
mathematical problem-solving abilities (Fatmawati & Murtafiah, 2018; Samo, 2017; Sari,
2017; Sumartini, 2016).

Profile of Math Problem Solving Ability Auditory Learning Style
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Figure 2. S2 Troubleshooting Process

Based on the answers of S2, in checking the validity of the data, the researchers
conducted interviews with S2. Below are excerpts of an interview with S2.
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R:  When you first saw the question, what did you think? (P01)

S2: Looking for the purchase price of one orange, this is about social arithmeltic,
ma'am. (S201)

R:  What do you understand from this question? (P02)

S2: From the question, it is known that the number of oranges purchased was 600,
then 315 were sold for Rp. 2,300/fruit, 200 oranges were sold for Rp.
2,800/fruit. The rest doesn't count as sold because it's rotten. The advantage
of the question is already known, so to find the purchase price, use the formula
for selling price less profit (S202)

R:  What are you planning to do to solve this problem? (P03)

S2: First, calculate the selling price, which consists of 315 oranges and 200
oranges. Then look for the purchase price = selling price - profit (S203)

R:  Quite detailed in explaining the steps. If you have finished working, do you re-
correct the work? (P04)

S2: Trying to be thorough, but I still corrected the results that have been done,
Mrs. (5204)

Based on the results of problem-solving answers and interviews with S2, it appears
that S2 can solve problems well. S2 can explain information from the questions
appropriately given and accurately, that is, it is known and asked (S202), makes plans in
solving problems according to procedures (S203), re-examines the results of work not
carried out by S2 (S204). S2 can do the problem-solving stage, according to Polya, so S2
is classified as a student with the category of having good mathematical problem-solving
skills (Irianti, 2020; Mairing et al., 2011; Rani & Istiqgomah, 2019; Risani & Nuriyatin,
2021).

Profile of Math Problem Solving Ability Kinesthetic Learning Style
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Figure 3. S3 Troubleshooting Process

Based on the answer S3, then in checking the validity of the researchers conducted
interviews with S3. Below are excerpts of an interview with S3.



Author. / Formatif: Jurnal llmiah Pendidikan MIPA 10(1), 1-6

R: When you first saw the question, what did you think? (P01)

S3: About Social Arithmetic Mrs. (S301)

R:  What do you understand from this question? (P02)

S§3: It is known that the selling price of oranges is different, namely Rp. 2,300/fruit
and Rp. 2,800/fruit. In addition, the profit from the sale is known. What is
being asked is the purchase price of each orange, Mrs. (5302)

R:  So, from the information on the questions, what are your plans to solve the
problem? (P04)

S3: First, calculate the selling price of 315 oranges, than 200 oranges. Then the
total sales - profits are then divided by 630 for the price of each fruit. (S304)

R:  Oh, that's right, if you have finished working on it, will your work be corrected
again? Why is something crossed out of the previous answer? (P05)

S3: Godwilling, 1 always correct ma'am, so why do I cross out something, because
at first, I miscalculated ma'am, hehe (S305)

Based on the results of the work and interviews with doctoral degrees, it can be
seen that doctorates understand the problem (S302 & S303) and can plan well (S304).
However, in implementing the plan, S3 made an error in determining the interest rate.
However, S3 process re-checking can realize a mistake in the calculation so that it looks
like there are streaks in the repair process (S305). Errors in carrying out the plan are usually
seen from the incompatibility of the mathematical model and completion steps, mastering
some concepts and working strategies (Isnaeni et al., 2018; Komarudin, 2016; Nurdiana,
2017). Re-examining needs special attention because the process of re-examining is
essential in solving mathematical problems to minimize technical errors, but not a few
students feel confused about what to do in the process of re-examining (Irfan, 2017;
Kristofora & Sujadi, 2017; Ruswati et al., 2018)

CONCLUSION

From the observations of 3 subjects who have visual, auditory and kinesthetic
learning styles with the highest scores, it can be concluded that students with visual leaming
styles are able to solve social arithmetic problems based on Polya's steps, namely
understanding the problem, formulating plans, implementing plans and re-examining.
Students who have a good visual learning style have the following characteristics: neat,
orderly, thorough and detailed, prioritizing appearance.

Students with auditory learning styles can solve social arithmetic problems based
on Polya's steps, namely understanding the problem, making plans, implementing plans
and checking again. Students with auditory learning styles are seen reading a little more
complicated in the problem-solving process, sometimes turning left and fitting when there
is noise.

Students with kinesthetic learning styles can solve social arithmetic problems
based on Polya's steps, namely understanding the problem, making plans, implementing
plans and checking again. It can be seen that students occasionally tap the table and their
feet on the floor as if doing specific movements will provide a sense of comfort to provide
stimulation in solving mathematical problems.

There was no significant difference in students' problem solving with visual,
auditory and kinesthetic learning styles. However, it can only be seen from the body
gestures and attitudes that appear when solving mathematical problems.

C [MOUA4]: Pembahasan masih kurang tajam.
komparasikan apa yang menjadi pembeda kemampuan pemcahan
maslah siswa berdasarkan leaming style nya.
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students who scored the highest visual, auditory, and kinesthetic learning
styles. The instrument used a learning style questionnaire and a test of
problem-solving skills and semi-structured interviews—data analysis
techniques with data reduction, exposure, and concluding to explain
mathematical problem-solving abilities. The findings of this study were
that students with the highest scores of visual, auditory, and kinesthetic
learning styles can solve social arithmetic problems based on Polya's steps
without any significant differences. They only have different styles when
solving problems.
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INTRODUCTION

As technology develops, the focus of mathematics education gradually changes
from learning achievement to increasing various abilities (Tan & Ang, 2016; Umam &
Kowiyah, 2018). An assessment score indicates learning achievement. Nonetheless, the
process in learning to seeks improvement in abilities, including communication, problem-
solving, critical, and creative thinking is considered more important (Sanders, 2016;
Umam, 2018). In line with the view, National Council of Teachers of Mathematics
(NCTM) sets five standards for learning mathematics: problem-solving, reasoning,
connection, communication, and representation (Dahar, 2011; NCTM, 2000).

Problem-solving skills trigger students to think systematically, logically, critically,
and never give up on problems. In this case, mathematics is part of a tool to train students
to be proficient in solving problems and building thinking processes. In problem-solving,
a person performs analysis, prediction, reasoning, evaluation, and reflection (Anderson,
2009; Phonapichat et al., 2014). Schools’ mathematics curriculum views problem-solving
as the main activity, as contained in the 2013 curriculum (Kurniasih & Sani, 2014; Warli,
2014). Various aspects have been prepared in K 13, which was developed to prepare
generations with characters. Planning and selection of appropriate learning methods are

Z'l—.l turnltln Page 6 of 17 - Integrity Submission Submission ID trn:oid:::1:3059292152


http://dx.doi.org/10.30998/formatif.v12i1.10099
https://journal.lppmunindra.ac.id/index.php/Formatif/index
mailto:Joko_soebagyo@uhamka.ac.id
http://dx.doi.org/10.30998/formatif.v12i1.10099

(1) Z"-I turnitin - page7of17-nwearig SuBpIsY ot al. / Formatif: Jurnal limiah Pendidikan MIPA 12(1), 63-78uPmission 1D trnioid::1:3059292152

@ efforts to be made in the training of problem-solving ability; a specification that is essential
in achieving the purpose of the learning process (Cahyani & Setyawati, 2016; Soebagyo,
2018; Wahyudin, 2008). Problem-solving is related to discovery, using logic, inductive and
deductive discovery processes, as well as making decisions with a specific purpose
(Alexander, 2012; Lakatos, 1976; Polya, 1978; Simon, 1991).

In the learning process, a teacher should have basic knowledge about the learning
styles of the students. Gunawan (2007) explains that the students’ learning style is how the
students do the thinking, process, and understanding of the information obtained (Syofyan,
2017; Syukur & Misu, 2014). Each student has a different learning style. In the case of
learning mathematics, there are students who find mathematics easy to understand and
some find it difficult to understand. Some students like it when the teachers teach by
writing, conveying orally or like small group learning for discussion. There are even
students who wish when the teacher uses props. This situation shows the diversity of
learning styles possessed by students. The Neuro-Linguistic Programming expert explained
three human learning styles: visual, auditory, and kinesthetic (Lestari et al., 2017;
Wikanengsih, 2012). Visual learning style dominates in visual acuity, and it is easier or

@ faster to understand by seeing. The auditory learning style relies more on hearing in
understanding and remembering. This learning style likes to talk, discuss or explain. At the
e same time, the aesthetic learning style is learning by moving, touching, or working.

Someone can experience their learning style when they feel comfortable, safe, and

easy to understand when learning. A person chooses a learning style according to

@ him/herself in obtaining information and knowledge in the learning process. Learning style
is a consistent way, a habit that a person does to reveal information, experiences for
thinking, remembering, and solving problems in learning (Nasution, 2011; Sundayana,
2018). Learning styles are essential to make the learning process fun and to get satisfactory
results because individuals will feel comfortable carrying out learning activities.

Gunawan said that students who use a dominant learning style in studying, taking

@ tests would get higher scores than students who study not in accordance with their learning
style (Mustafida, 2013; Prianto, 2013). Meanwhile, DePorter and Hernacki stated that the
learning style combines students' ways of processing, absorbing, and organizing
information, (Mufidah, 2017; Wassahua, 2016). Besides Fleming & Mills, learning style is
the tendency of students to use strategies in learning (Minarti, 2013; Seyal & Rahman,
2015).

The views of Neuro-Linguistic Programming explain that there are three human
learning styles, namely visual, auditory and kinesthetic (Lestari et al., 2017). Visual
learning style dominates in visual acuity, and it is easier or faster to understand by seeing.

@ The auditory learning style relies more on hearing in understanding and remembering. This
learning style likes to talk, discuss or explain. In contrast, the aesthetic learning style is
learning by moving, touching, or working.

8 PRISE research in Indonesia released a study that stated that the ability to solve
8 simple math problems was almost the same between new students entering elementary
school and those who had graduated from high school (Okenews, 2018). Additionally,

@ research related to difficulties of students in solving mathematical problems have been
carried out. Among them include student difficulties in solving the problem of multiple
interpretations of the given problem, the lack of prior knowledge, and the lack of
mathematical literacy (Buschman, 2020; Wang, 2003). In addition, the lack of knowledge
and understanding of students when performing arithmetic operations, whereby students
who have low abilities will perform arithmetic operations randomly without knowing the
correct procedures (Sutrisno, 2015; Zhang et al., 2014).

The importance of problem-solving in learning mathematics to gain experience
from using knowledge and skills in solving complex problems is crucial. Solving math
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problems involves using prior knowledge to solve new situations (Mulyati, 2016;
Yarmayani, 2016). An overview of problem-solving as the primary process when learning
mathematics occurs in the classroom (Umam, 2018; Winarti et al., 2019). Problem-solving
is a focused thought to determine the solution to a specific problem (Mawaddah & Anisah,
2015). In line with that, Gunantara argues that problem-solving includes the skills or
potential of students to solve the problems and apply them in everyday life (Gunantara,
2014).

Polya (1973) explains the stages to solve problems include: 1) Understanding the
problem, 2) Planning a strategy, 3) Implementing the plan, and 4) Re-examining (Luluk,
2019; Netriwati, 2016). The ability to understand the problem can be seen by mentioning
what is known, asked, and the conditions given in a problem. Afterwards, it is important to
see the relationship between the information obtained with previous knowledge or
experience as evidenced by completing the steps. After understanding the problem and
developing a plan, then the plan is then carried out. The last step is to re-examine the results
so that it can find results as expected. Each student has differences in carrying out the
problem-solving process depending on the level of mathematical reasoning they have (Joko
S, 2021). This situation happens because of differences in intelligence, thinking skills,
creativity, interests, attitudes, and cognitive styles.

The researchers’ initial observations to several students at MTs in Jakarta found
answers regarding social arithmetic materials. In solving problems, some students have
not been systematic, some solve the problems well, and some solve with Polya's steps.

Indicators in problem-solving are understanding the problem, formulating a plan,
implementing the project, and checking again. In the previous research, we found that the
four phases of Polya in solving linear story questions, based on student beliefs, have a
different level (Soebagyo et al., 2021). It makes it more interesting for us to know in another
way.

® 06006

Based on the previous explanation, by knowing the learning style, the teacher can

maximize mathematical learning, especially problem-solving. Therefore, in this research,

e the profiles of students' mathematical solving ability on social arithmetic material will be
examined in terms of students' learning styles.

METHODS

e The type of research used is descriptive to describe students' problem-solving
abilities on social arithmetic material regarding learning styles. Students were first divided
into two groups based on visual and auditory learning styles, then given social arithmetic

@ questions containing stories to find out the problem-solving profile of each group. The
results of the students' answers were analyzed according to the indicators of problem-
solving ability.

Subject Selection

@ The population in this study were all seventh-grade students at MTs Al-Khairiyah
Mampang Prapatan Jakarta 2020/2021. The number of students was 131 consisting of 4
classes. The sample selection was the total sampling technique (see table 1). In comparison,

0 the subjects in this study were two students, one student with a visual learning style and
one student with an auditory learning style who had the highest score.
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Table 1. Sample Demographics

Category Sum
Gender ](3}?:11 32
Learning Style Xilscllli?i)ry 22
Learn Maths during a pandemic with LMa(;lzg; 2471

Data were collected through preliminary observations, learning style
questionnaires and problem-solving ability tests, and structured interviews. The learning
style questionnaire was conducted to obtain student data on learning styles. The problem
ability test was given to students who have visual and auditory learning styles with the
highest scores using questions to three students of class VII-C. From the results of students’
work, answers to the questions given were obtained. Questions and answers as research
data were then analyzed based on problem-solving ability indicators, namely 1)
Understanding the problem, 2) Planning, 3) Implementing planning, and 4) Re-examining
(see table 2). From the results of data analysis, the profiles of students’ problem-solving
abilities were described.

® 6 60 ©

Table 2. Problem Solving Indicators According to Polya (Polya, 1978)

Indicators Criteria for Knowledge Construction Activities
@ Understanding Students can identify problems by showing what is known, asked,
Problems and the completeness of the elements needed

Students can determine the formula or initial method of

Devise a Plan . . L .
completion, can conduct investigations for problem-solving

gﬁl r;ymg outa Students carry out the plan by completing the planned steps
Looking Back Students re-examine the results of the completion to ensure the

work steps are following the procedure

The data obtained were about learning styles and mathematical problem-solving
abilities which require valid instruments. The researcher was the main instrument, who was

@ assisted by three other tools: a learning style questionnaire, a social arithmetic test, and an
interview guide. The learning style questionnaire was adopted from Bobby Deporter, Mark

@ Reardon, & Srah Singer-Nourie to determine students' learning styles. The test of
mathematical problem-solving ability is a matter of social arithmetic material in-story
questions.

Traders bought 630 oranges. Then he sold 315 oranges for Rp.
2.300,-/fruit, another 200 oranges for Rp. 2.800,-/fruit and the
rest are not sold because they are rotten. If the trader earns a
profit of Rp. 276.500,-, how much is the price to buy one

orange!
@ The data in this study was to classify students' learning styles and problem-solving
abilities. The resulting data was then analyzed qualitatively using the stages of reduction,
@ presentation, and conclusion drawing to determine the profile of students' mathematical

problem-solving skills (Miles, M. B., & Huberman, 1994)

-66 -

z'l—.l turnltln Page 9 of 17 - Integrity Submission Submission ID trn:oid:::1:3059292152



RESULTS & DISCUSSION
Results

Student Learning Style

The results of the learning style questionnaire data can be seen in the table below:

Table 3. Learnin
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Style Questionnaire Results
Lesegileng Frequency | Percentage
Visual 67 51.1%
Auditory 45 34.4%
Kinesthetic 19 14.5%
Sum 131 100%

S1 Troubleshooting Process with Visual Learning Style
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Figure 1. S1 Troubleshooting Process
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S2 Troubleshooting Process with Auditory Learning Style
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Discussion

Based on Table 3, of 131 students, 67 students (51.1%) have visual learning style,
45 students (34.4%) have auditory learning style, and 19 students (14.5%) have kinesthetic
learning style. The results of observations and interviews of researchers with several
students who have visual learning styles showed similarities to the Mufidah and
Wassahua's research results, discovered states that they tend to prefer when the teacher or
friend is explaining; In addition, they tend to like to argue or tell stories about the materials
being studied (Mufidah, 2017; Wassahua, 2016).

Profile of Math Problem Solving Ability Visual Learning Style

Based on S1's answer and the validity check, interviews were conducted. Below
are excerpts of an interview with S1.

R: When you first saw the question, what did you think? (P01)

S1: The question about social arithmetic in the buying and selling section, Ms.
(S101)

R:  What do you understand from this question? (P02)

S1: There is a selling price of oranges, whereby 315 oranges cost IDR 2,300.
Another 200 oranges for IDR 2,800. The number of oranges bought by the
seller is 630, meaning that rotten ones are not sold. In addition, the seller's
profit is known. What you are looking for is the purchase price of one
orange (S102)

R:  Okay then, what steps did you take? (P03)

S1: First, I counted the sales of 315 oranges, then the sales of 200 oranges.
From there we know the total sales. If you ask the purchase price, then the
selling price - profit (S103)

R:  Quite detailed in explaining the steps. If you have finished working, do you
re-correct the work? (P04)

S1: Of course ma'am, moreover, this number is not pretty hehe (S104)

Based on the results of problem-solving and interviews with S1, it appeared that
S1 could solve problems well. S1 explained the information from the questions given
accurately and adequately, namely known and asked (S102), making plans in solving
problems according to procedures (S103), and re-examining the work results (S104). S1
could carry out four stages of problem-solving according to Polya. In this case, S1 can be
classified as a student with high mathematical problem-solving abilities (Fatmawati &
Murtafiah, 2018; Samo, 2017; Sari, 2017; Sumartini, 2016).

o 0 0

Profile of Math Problem Solving Ability Auditory Learning Style

Based on the answers of S2 and the validity check of the data, the researchers
conducted interviews with S2. Below are excerpts of an interview with S2.

R: When you first saw the question, what did you think? (P01)

S2: Looking for the purchase price of one orange, this is about social arithmetic,
ma'am. (S201)

R:  What do you understand from this question? (P02)

S2: From the question, it is known that the number of oranges purchased was 600,
then 315 were sold for IDR 2,300/fruit, 200 oranges were sold for IDR

-69 -

Z'l—.l turnltln Page 12 of 17 - Integrity Submission Submission ID trn:oid:::1:3059292152



(1) Z"-I turnitin  page 13 0n17-InteosySybnsisner al. / Formatif: Jurnal limiah Pendidikan MIPA 12(1), 63-78uPmission 1D trnioid::1:3059292152

2,800/fruit. The rest doesn't count as sold because it's rotten. The advantage
of the question is already known, so to find the purchase price, use the formula
for selling price less profit (S202)

R:  What are you planning to do to solve this problem? (P03)

S2: First, calculate the selling price, which consists of 315 oranges and 200
oranges. Then look for the purchase price = selling price - profit (5203)

R Quite detailed in explaining the steps. If you have finished working, do you re-
correct the work? (P04)

S2: Trying to be thorough, but I still corrected the results that have been done,
Mrs. (S204)

o Based on the results of problem-solving answers and interviews with S2, it
appeared that S2 could solve the problems well. S2 could explain information from the
questions appropriately given and accurately, that is, known and asked (S202), making
plans in solving problems according to procedures (S203), and re-examining the results of
work that was not carried out by S2 (S204). S2 can do the problem-solving stage, according
to Polya. S2 can be classified as a student with good mathematical problem-solving skills
(Irianti, 2020; Mairing et al., 2011; Rani & Istiqgomah, 2019; Risani & Nuriyatin, 2021).

o 60

Profile of Math Problem Solving Ability Kinesthetic Learning Style

Based on the answer S3 and the validity check, the researchers conducted
interviews with S3. Below are excerpts of an interview with S3.

R:  When you first saw the question, what did you think? (P01)

S3: About Social Arithmetic Mrs. (S301)

R:  What do you understand from this question? (P02)

S3: It is known that the selling price of oranges is different, namely IDR
2,300/fruit and IDR 2,800/fruit. In addition, the profit from the sale is known.
What is being asked is the purchase price of each orange, Mrs. (S302)

R:  So, from the information on the questions, what are your plans to solve the
problem? (P04)

S3: First, calculate the selling price of 315 oranges, then 200 oranges. Then the
total sales - profits are then divided by 630 for the price of each fruit. (S304)

R:  Oh, that's right, if you have finished working on it, will your work be corrected
again? Why is something crossed out of the previous answer? (P05)

S3: God willing, I always correct ma'am, so why do I cross out something?
Because at first, I miscalculated ma'am, hehe (S305)

(7] Based on the results of the work and interviews with S3, it can be seen that S3
understood the problem (S302 & S303) and could plan well (S304). However, in
implementing the plan, S3 made an error in determining the interest rate. Nonetheless, S3’s
process of re-checking discovered a mistake in the calculation shown by the cross-out
answers (S305). Errors in carrying out the plan are usually seen from the incompatibility
of the mathematical model, completion steps, mastering some concepts and working

e strategies (Isnaeni et al., 2018; Komarudin, 2016; Nurdiana, 2017). Re-examining needs
special attention because it is essential in solving mathematical problems to minimize
(3 ) technical errors, but few students feel confused about what to do in re-examining (Irfan,

2017; Kristofora & Sujadi, 2017; Ruswati et al., 2018).
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CONCLUSION

From the observations of 3 subjects who have visual, auditory, and kinesthetic
learning styles with the highest scores, it can be concluded that students with visual learning
styles can solve social arithmetic problems based on Polya's steps, namely understanding
the problem, formulating plans, implementing plans, and re-examining. Students who have
a good visual learning style have the following characteristics: neat, orderly, thorough, and
detailed, prioritizing appearance. Students with auditory learning styles can solve social
arithmetic problems based on Polya's steps, namely understanding the problem, making
plans, implementing plans, and re-checking. Students with auditory learning styles were
seen reading a little more complicatedly in the problem-solving process, sometimes easily
to be distracted. Students with kinesthetic learning styles can solve social arithmetic
problems based on Polya's steps, namely understanding the problem, making plans,
implementing plans, and re-checking. Students occasionally tap the table and their feet on
the floor as if doing specific movements will provide a sense of comfort to provide
stimulation in solving mathematical problems. There was no significant difference in
students' problem-solving with visual, auditory, and kinesthetic learning styles. However,
it can only be seen from the body gestures and attitudes that appear when solving
mathematical problems.
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