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Abstract:

Since mastery of problem-solving techniques is one of the main objectives of studying mathematics,
such techniques are very important in the field of mathematical education. With the help of the
Pythagorean theorem, the problem-solving skills of eighth-grade students will be assessed. SM
Muhammadiyah 01 Field, Class VIII-1 Integrated Facilities, is the location of this research. This research
uses qualitative research methodology. The instruments used in this study are four and ten-question
model questionnaires labeled Highly Agree (SS), Agreed (S), and Disagreement (TS). This research
resulted in high categories whose presentation scores reached 57 to 60 were obtained by 2 students, a
medium category where its presentation ratings reached 35 to 46 was achieved by 21 students, and a
low category where the presentation value reached 2 compared to 31 was achieved by 5 students.
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Introduction

Problem solving is a skill that requires a higher level of thinking ability and
students must solve complex problems. Students must acquire the ability to solve
mathematical problems as part of developing their mathematical skills. In learning
mathematics, the ability to solve problems. According to Nurmutia (2019),
mathematics is an important skill that students need to develop other mathematics
skills, such as critical, creative, analytical, and analytical thinking. According to Stanic
and Kilpatrick (Purnamasari, 2017:21), problem-solving is a process of solving
problems that involve methods and abilities. The ability to solve problems, Uriah said
independently (Wijayanti & Suendarti, 2020:244) is the ability to use previously
learned knowledge in new situations that require sharper thinking. On the other hand,
Nuralam quoted his Polya (Indrawati, Wahyudi, Ratu, 2014:19). Emphasizes that
problem-solving is the process of finding a way out of problems and achieving goals
that cannot be achieved immediately. As a result, problem solvers must do certain
things to solve the problem, such as understanding the problem, creating a solution
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plan, and implementing, and reviewing the solution plan. The ability to use this
method shows that a person can solve problems.

Mastering these problem-solving skills is important, so classroom learning
should focus on helping students master these skills. However, the facts show that
students' ability to solve mathematical problem:s is still weak. This has been confirmed
by several studies, such as the International Student Study Assessment Program
(PISA). The results of the PISA survey over the last twenty to fifteen years show that
the overall mathematics reading skills of Indonesian students have decreased and even
decreased compared to students in other Asian and Southeast Asian countries. The
highest level (OCED, 2019:3). Often, students' difficulty in completing problem-
solving depends on the way they apply the problem-solving procedure. Sennen,
Ndiung, and Supardi (2016: 262) also found a similar thing where in solving
mathematics problems students generally (a) misunderstood the problem; (b)
incorrectly found relationships between concepts; (c) made mistakes in creating
mathematical models; (d) solving problems incorrectly; and (e) incorrectly
determining the final result. According to Mariani & Susanti (2019; 15), students' low
problem-solving abilities indicate that something has not been optimal in the
mathematics learning process carried out so far.

It is increasingly important to study the problems that cause weak problem-
solving abilities in students and to improve these abilities. In this context, this research
aims to explain the problems of problem-solving learning in junior high schools in
mathematics learning and try to improve students' problem-solving abilities in junior
high schools.

Research Methods

The purpose of this research is to find out how students perceive their ability to
solve mathematical problems when they solve problems using the theorem
Pythagoras. Therefore, this research is descriptive because it requires additional
analysis that requires researchers to express their perspectives about students' abilities
to solve mathematical problems from a problem-solving perspective.

Table 1. Assessment Rubric Ability Solution Problem

Rated aspect Reaction to Issues / Concerns Score
Understand That ~ No response at all 0
More understand the problem and incorrectly 3

wrote the known model/models . If not , you
don't will understand it The same very .

Fully understand the problem 4
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Rated aspect Reaction to Issues / Concerns Score
Designing Use the right model or formula to get the correct +
solution For answer
problem the

Uses the correct strategy or visual model, but the
problem solving is incomplete or the answer is 2
incorrect
4
Give the correct solution steps
For overcome There is no solution at all 0
problem This
Use the correct specific rules and correct results 4

Apply a rule if a particular rule is correct, but the
answer is incorrect or partially incorrect due to a

miscalculation. 2
Check results Edited incorrectly conclusion or process review ,
resolution or incorrect editing only conclusion or review

process

Got it explain questions and answers 4

Can explain, but No exactly as said 2

No Can explain the answer 0

This qualitative research investigates the mathematics subjects of dual
education students in the 2022/2023 semester. This research involved 35 students.
Mathematical problem solving ability tests and learning style questionnaires were two
tools used by researchers in this research. In this research, the material from Theorem
Pythagoras is used to test. Method Polya is used by researchers. as a reference for
solving mathematical problems, by starting with understanding the problem,
planning, implementing, and checking results. The results of the mathematical
problem solving ability test always determine the research material. However, only 28
students from that class were present during the lesson. Data analysis is used to
produce analyses related to the classification of students' mathematical problem
solving abilities. This analysis is carried out by testing problem-solving-based question
sheets which have been adjusted to the problem indicators which will be calculated
based on students' correct answers when solving the questions.
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This qualitative research was conducted on mathematics subjects for dual
education students in the 2022/2023 semester. 35 students were involved. Researchers
used two tools in this research: a learning style questionnaire and a mathematical
problem solving ability test. The material used for testing in this research is the
Theorem material, Pythagoras. Researchers use Polya's steps as a reference for solving
mathematical problems, starting from wunderstanding the problem, planning,
implementing the plan, and checking the answer. Descriptions of research material are
always based on the results of mathematical problem solving ability tests.

The research began by asking students about the research subject. Then a
questionnaire was carried out. After collecting all students' answers, the researcher
reviewed their answers and grouped them into categories of their mathematical
problem solving ability: high, medium, and low. After that, the data is reduced,
presented, and conclusions are drawn.

Results and Discussions

The results of the test for students' mathematical solving abilities with a total
of 28 students are as follows:

Table 1. Categorization of Problem-Solving Abilities

Category Value Interval Number of

students
Tall 57 < Hasil Tes <60 2
Currently 35< Hasil Tes <46 21
Low 2 Test Results < 31 5

From Table 1, the test results of 28 students show that 2 students have high
mathematical problem-solving abilities, 21 students have moderate mathematical
problem-solving abilities, and 5 students have low mathematical problem-solving
abilities.

Below there are 2 PN students in the high category, 2 elementary school
students in the medium category 1, and 5 RN students in the low category who solved
the theorem questions. Pythagoras results of a test tool for students' mathematical
solving abilities. Describe the data for indicators 1, 2, and 3, namely written
descriptions and pictures of mathematical ideas.

Riemann: Research of Mathematics and Mathematics Education, Month 2024, Vol. 6, No. 2
218



Sita Rahmawati, Muhammad Jamaluddin

Figure 1. Test Results High Capability (TG)

From Figure 1 it can be seen answer respondents are in class tall reviewed from
ability solution problem mathematical. From the picture seen students requested to
explain mathematical ideas Good in word form or picture. From the picture the seen
that target audience can fulfil existing metrics. Index 1 allows you to write what you
learn from the question and Index 2 also allows you to write what you want to hear
from question the. Indicator 3 also allows you to complete questions, including a
description of the problem. With the finish, every about, TG subject will capable
understand picture or questions given and capable in a way independent decide which
formula will implemented To get correct answer.

It turns out TG’s subjects are very advanced in mathematics, and he is capable
enter and explaining the theory and formula-relevant mathematics For solution
problems. This matter is based on research by Rosdiana (2021) who discovered that
students who have ability good mathematics capable write and explain draft
mathematics, as well as underlying formulas answer them, so they can understand the
concepts used in mathematics. by eye TG lessons, got it said capable describe and write
draft mathematics.

Figure 2. Test Results Medium Ability (SD)

Figure 2 shows the results of subject tests with intermediate-level mathematics
problem solving abilities. As can be seen from the picture, students are asked to
explain mathematical ideas both in writing and in pictures. From these pictures,
examiners can fill in the existing indicators, but only a few can write down their
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learning from the questions using pictures for indicator 1 and not for indicator 2. It
turns out I couldn't write it down. We want to ask Ask in such a way that elementary
school subjects can only determine the formula contained in index 3.

To show that subjects who have moderate mathematical solving abilities can
combine and explain theories using correct formulas when solving problems, the
elementary school subject was given a series of questions that he could not simply

answer because he did not know them. Just a question, he has number 3 and number
4.

Figure 3. Test Results Ability Low (RN)

Figure 3 shows the results test eye lessons that show ability solution problem
lack of mathematics Good. The student requested To explain draft mathematics in a
way written or through image, as shown in the illustration. Subject No can fulfill the
metrics listed in the figure. Indicators 1 and 2 do not write what is a known question.
Use problem certain, index 3 can be finished known formula.

This matter shows that capable RN subjects are Not capable of entering and
explaining theory and formula-correct mathematics in solution problems. This matter
by study Rosdiana (2021) that students with low ability in mathematics low No
capable write and explaining concepts and formulas in mathematics. There is a
possibility that RN subjects did not explain draft mathematics with words or
illustrations.

Conclusions and Suggestions

The results show that students at SMP Muhammadiyah 01 Medan have
different abilities in communicating and solving mathematical problems. Students
from upper, middle, and lower classes have different abilities in solving mathematical
problems. Students who excel can interpret ideas from questions, apply problem-
solving correctly, and draw conclusions or final results from tasks that are completed
correctly. Intermediate students can interpret thoughts and ideas from problems and
solve problems correctly. However, this answer is wrong because the student lacks
detail regarding the conclusion or final result of solving the problem he is working on.
Students in lower grades can interpret thoughts or ideas from questions, but they do
not know how to apply solutions to a problem.
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The results of this research can be used as a reference for further research on
learning design. By choosing a learning approach that can be adapted to the problems
faced by students in junior high school (SMP), this research can be used to make
recommendations. The research results and conclusions show that teachers can help
students solve mathematical problems by asking different questions.

References

Yuliana, S., Susanti , T., & Kintoko . (April 2024). ANALYSIS OF STUDENTS'
HIGHER-ORDER THINKING SKILLS (HOTS) IN SOLVING MATHEMATICS
STORY PROBLEMS. REIMANN Research of Mathematics and Mathematics
Education, 188-126

Nopriana, T., & Mathematics, P. ( nd .). STUDENTS' MATHEMATIC DISPOSITION
THROUGH VAN HIELE'S GEOMETRIC LEARNING MODEL.

Ulfa Hasanah, R., Iskandar Ps, W. V, Estate, M., Percut Sei Tuan, K., Deli Serdang, K.,
& Utara, S. (2022). ANALYSIS OF STUDENTS MATHEMATICAL
CONNECTION ABILITY IN SOLVING PROBLEMS ON A SYSTEM OF THREE
VARIABLE LINEAR EQUATIONS (SPLTV). Journal of Innovative
Mathematics Learning, 5 (5). https://doi.org/10.22460/jpmi.v5i5.1397-1410

Nur Fitriyanah , N., & Riyadi, M. ( nd .). ANALYSIS OF MATHEMATICAL
REASONING ABILITY IN SOLVING OPEN-ENDED PROBLEMS ON THE
SYSTEM OF TWO LINEAR EQUATIONS. In Proceedings of the Sultan Agung
National Education Seminar (Vol. 3). (Nur Fitriyanah & Riyadi, n.d.)

Nuralam, MI, Senjayawati, E., Siliwangi, I., Solusin, J., & Sudirman, J. (nd .). Journal
of Innovative Mathematics Learning ANALYSIS OF ERRORS OF CLASS
https://doi.org/10.22460/jpmi.v6i3.17096 (Nuralam et al., n.d.)

Fitriah, Z., Martila Ruli, R., Singaperbangsa Karawang, U., Ronggo Waluyo, JH, Teluk
Jambe Timur, K., & Barat, J. (2022). STUDENTS' MATHEMATICAL
REASONING ABILITY IN SOLVING HOT PROBLEMS ON THE SYSTEM OF
THREE VARIABLE LINEAR EQUATIONS. Journal of Innovative Mathematics
Learning, 5 (3). https://doi.org/10.22460/jpmi.v5i3.915-928 (Fitriah et al. , 2022 )

Djamilah, O., & Widjajanti , B. (2009). MATHEMATICAL PROBLEM-SOLVING
ABILITY OF PROSPECTIVE MATHEMATICS TEACHER STUDENTS: WHAT
AND HOW TO DEVELOP THEM. In FMIPA UNY National Seminar (Vol. 5).
http://www foxitsoftware.com (Djamilah & Widjajanti, 2009)

Nuryanti, L., ZS, & DM (2018). Analysis of Critical Thinking Ability of Middle School
Students. Journal of Education, 155-158. (Nuryanti, 2018)

Riemann: Research of Mathematics and Mathematics Education, Month 2024, Vol. 6, No. 2
221



Analysis of Mathematical Problem-Solving Ability....

Suryani, M., JLH, & PTA (2020). Analysis of Students' Problem-Solving Ability Based
on Initial Mathematics Ability. Mosharafa Journal of Mathematics Education,
119-130. (Suryani, 2020)

Imaroh, A., Umah, U., Asriningsih, TM, Pesantren, U., Darul ', T., Jombang, U., Pp, K.,
Ulum, D., Jombang, P., & Timur, J. (2021). ANALYSIS OF MATHEMATICAL
PROBLEM-SOLVING ABILITY REVIEWED FROM STUDENTS' SELF-
EFFICACY ON THE SYSTEM OF THREE VARIABLE LINEAR EQUATIONS.
Journal of Innovative Mathematics Learning, 4 (4).
https://doi.org/10.22460/jpmi.v4i4.843-856 (Imaroh et al., 2021)

Ekawati, D., Basir, F., Mathematics Education Studies, P., Teacher Training and
Education, F., & Cokroaminoto Palopo, U. ( nd .). DESCRIPTION OF
STUDENTS' MATHEMATICAL PROBLEM-SOLVING ABILITY IN SOLVING
PROBLEMS ON A SYSTEM OF LINEAR EQUATIONS WITH TWO
VARIABLES. (Ekawati et al., nd .)

Triyani, I., & Azhar, E. (2021). Analysis of Students' Creative Mathematical Thinking
Abilities in Solving Three Variable Linear Equation System Problems. 05 (03),
3160-3177. (Triyani & Azhar, 2021)

Mathematics, J. ( nd .). MATHEDUNESA CASE STUDY: ANALYSIS OF STUDENT
ERRORS IN SOLVING MATHEMATICS STORY PROBLEMS MATERIAL
SYSTEM OF THREE VARIABLE LINEAR EQUATIONS AT SMA NEGERI 1
CERME Heni Baskorowati Pradnyo Wijayanti. (Matematika, n.d.)

Imaroh, A., Umah, U., Asriningsih, TM, Pesantren, U., Darul ', T., Jombang, U., Pp, K.,
Ulum, D., Jombang, P., & Timur, J. (2021). ANALYSIS OF MATHEMATICAL
PROBLEM-SOLVING ABILITY REVIEWED FROM STUDENTS' SELE-
EFFICACY ON THE SYSTEM OF THREE VARIABLE LINEAR EQUATIONS.
Journal of Innovative Mathematics Learning, 4 4).
https://doi.org/10.22460/jpmi.v4i4.843-856 (Imaroh et al., 2021)

Analysis of Mathematical Problem Solving Ability in the Material System of Linear
Equations with Three Variables Uchye Desty IKIP PGRI Pontianak Muhamad
Firdaus IKIP PGRI Pontianak Yudi Darma IKIP PGRI Pontianak, nd .) Ekawati,
D., Basir, F., Mathematics Education Studies, P., Teacher Training and
Education Science, F., & Cokroaminoto Palopo, U. (nd .).

DESCRIPTION OF STUDENTS' MATHEMATICAL PROBLEM-SOLVING ABILITY
IN SOLVING PROBLEMS ON A SYSTEM OF LINEAR EQUATIONS WITH
TWO VARIABLES. (Ekawatietal., nd .)

Riemann: Research of Mathematics and Mathematics Education, Month 2024, Vol. 6, No. 2
222



