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Abstract: The aim of this research is to understand junior high school students' mathematical critical
thinking abilities when facing SPLDV problems. The approach applied is a qualitative approach in the
descriptive method. Subjects were selected using a purposive sampling technique and then 3 students
were selected from 31 students in class VIII-5 of SMP N 1 Tualang. The test instrument used consists of
three questions. Then students' responses were categorized into high, medium and low categories and
analyzed these responses using indicators of critical thinking skills in the context of mathematics. Research
findings show that students in class VIII-5 at SMP N 1 Tualang have critical mathematical thinking skills
and are categorized as sufficient. This can be seen in the answers to test questions which do not cover
several aspects of mathematical critical thinking skills. Mathematical critical thinking abilities were
measured in three categories, high (9.68%), medium category (70.98%), and low category (19.36%).
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Introduction

Mathematics is one of the compulsory subjects for junior high school students. In understanding complex
mathematical material such as Systems of Linear Equations in Two Variables (SPLDV), students must have
strong critical thinking skills and good learning independence. According to Early (2017), who expressed the
hope that the mathematics learning process at school could equip students to think logically and critically to
face challenges in everyday life. Mathematics subjects function as developers of critical, analytical, systematic
and logical thinking skills. (Yolanda and Wahyuni 2020).

Razak (2017) It revealed that thinking critically in mathematics is an essential ability that involves deep
understanding, evaluation and analysis in solving mathematics problems. (Hidayat, Akbar, and Bernard 2019)
Critical thinking is the ability to think deeply, use reasoning to obtain relevant knowledge and be responsible
for this thinking. Meanwhile, Ennis (Hapsari 2016) Describes critical thinking skills as a reflective and rational
process focusing on making decisions regarding objective phenomena.
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Effendi and Farina (2017) They explained that in the 21st century, students must master innovation skills,
including creativity and critical thinking. However, many schools have not encouraged the development of
students' critical thinking skills in mathematics learning, so this ability is weak. The results of research
conducted by Apriliani (2020) Show that the mathematical essential thinking skills of class X students at MA
Nurul Jannah NW Ampenan are in the medium category. Likewise, a study by Hasanah and Aini (2021) Shows
that student achievement in mathematical critical thinking skills in SPLDV material is still unsatisfactory.

Considering the significance of critical thinking skills in mathematics, it is expected that students in
Indonesia have these abilities at a high level. However, based on the results of previous studies, it can be
concluded that students' critical thinking abilities are still lacking. Therefore, this research evaluated the
mathematical essential thinking skills of class VIII SMP students, especially on the SPLDV topic.

2. Research Methods

The method chosen is a qualitative descriptive approach. The sample for this research consisted of students in
class VIII of SMP N 1 Tualang. The study objects were selected using a purposive sampling method, which
was carried out by paying attention to the evaluation results' ranking from highest to lowest. The research tool
is a description test which includes SPLDV (System Of Linear Equations With Two Variables) material adapted
from the progress measurement tool created by (Syifa 2019), consisting of three questions. Data were collected
through tests and analysed using critical thinking ability criteria established by (Syifa 2019).

Table 1 - Indicators of Mathematical Critical Thinking Ability

Number Indicators Competency indicators
1 Clarification Explain the problem situation related to spldv.
2 Analysis Provide arguments regarding solving spldv

problems based on available information.

3 Evaluation Assess the credibility of the arguments
regarding solving the split problem based on
the available information.

In this research, the data analysis technique used is descriptive analysis, which aims to explain the
information that has been obtained. According to Miles and Huberman (Angelina and Effendi 2021)In
descriptive data analysis, there are three steps: analysing, presenting, and making conclusions. The process of
decomposing data is collected by grouping answers into high, medium, and low categories. After that, the
score limits for each group are set, and the data is evaluated based on indicators of critical thinking skills in
mathematics.

This research procedure involves several steps; these steps are the procedures followed by the researcher
in completing this research. The first step researchers take is to start by compiling an introduction that includes
background, problem identification, literature review, and research methods. After the researcher has prepared
the introduction, the researcher then asks for criticism and expert suggestions to improve the introduction.
The next step is to develop an instrument as a data collection tool. Researchers will conduct research by asking
students to work on questions provided by the researcher. Then, researchers analysed the students' test results.
After the researcher has studied the test results, the researcher then carries out the final stage, namely,
concluding as a result of the research.

3. Research Instruments

The tool used is a written test. The researcher prepared three written test questions that matched the critical
thinking ability indicators chosen as relevant data or sources in this research.
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Table 2 - Research instrument questions based on indicators

Number Indicators Question
1 Clarification Aldi bought two pairs of socks and three pairs of
gloves for IDR 95,000, and Dimas bought one and two for
IDR 55,000.

When Aldi returned home, he regretted that one of
the gloves he bought had a torn seam. He decided to
exchange the gloves for socks and paid Rp. 5,000. But the
seller said the money he paid was not enough. Is there an
explanation for the lack of funds the seller mentioned?

2 Analysis Keke bought two slices of brown bread and one slice
of cheese bread, and she paid IDR 17,000, while Arsy gave
her IDR 30,000 and got IDR 4,000 in exchange for one slice
of chocolate bread and three slices of cheese bread. If
there are  two  different  pockets, namely:

Pocket A Pocket B

8 brown bread 5 brown bread
7 cheese bread 10 cheese bread

If Haura has IDR 90,000, which bag can Haura buy?
Explain!

3 Evaluation Zaki bought three T-shirts and one pair of trousers for
IDR 400,000, and Tomi bought one T-shirt and two pairs
of trousers for IDR 350,000. Tomi wanted to use the
shopping voucher, so he had to buy 4 T-shirts and two
pairs of trousers at the same shop the following week. It
turns out there is currently a provision for promotions in
this shop. Namely, it is a voucher worth IDR 100,000 or a
20% discount. Ultimately, Tomi used the voucher because
he thought it would reduce the total purchase cost. Is
Tomi's decision correct?

4, Results And Discussion

Testing was conducted on Monday, April 29, 2024, in class VII-5 at SMP N 1 Tualang. For this research, one
representative was selected for each student with high, medium, and low critical thinking abilities. The results
of the group boundary criteria analysed are presented in the table below.

Table 3 - Results of Group Limit Criteria in Critical Thinking Ability

Limit Group Number of Students Percentage
X>755 High 3 9,68%
219<X <755 Medium 22 70,96%
X <219 Low 6 19,36%

By referring to the criteria compiled by Arikunto (Risah, Sutirna, and Hakim 2021)It was found that 9.68%
of students had high critical thinking skills, 70.98% of students had moderate essential skills of thinking, and
19.36% of students had low critical thinking skills that were low.
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In the high category, three students are proficient in all indicators of mathematical critical thinking skills.
They can explain problem situations, present arguments, and evaluate the credibility of arguments to solve
SPLDV problems. However, in the medium category, the majority, namely 22 students, could only master
several indicators of mathematical critical thinking abilities. Even though they can explain the clarification and
analysis indicators, they still make mistakes on the evaluation indicators to solve SPLDV problems. This
highlights the need for more systematic learning assessment and greater emphasis on developing problem-
solving skills. In contrast, six students in the low category showed significant limitations in their mathematical
critical thinking abilities. Even though they have difficulty explaining the problem and providing arguments,
they still make mistakes in assessing the credibility of statements regarding the right solution to the SPLDV
problem.

4.1.  Analysis of Student Answers to Question Number 1

Fig. 1 - High category student answers

In Figure 1, students could fulfil the clarification indicators because they clearly explained and understood
what was asked and what was known. They determined what variables were asked about in the question. As a
result, the student was declared able to develop the mathematical model requested in the question. This is
Arnidha's opinion. (Aprilianti Dwi Fani and Nia Sania Effendi 2021), namely, if students are able to solve
problems with the correct steps, then they are able to create mathematical models.

Fig. 2 - Medium category student answers
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In Figure 2, the student has not been able to fulfil the clarification indicators; the student has written down
what he knows but is not accurate in determining the example value of variable x. Feriyanto (2019) Shows that

students' errors in determining x and y values reflect students' inability to substitute x values to produce y
values or vice versa.

Fig. 3 — Low category student answers

In Figure 3, the student cannot fulfil the clarification indicator because he does not explain the problem in
the question. The student did not work on solving the problem until he was finished, only writing down what
he knew. Fazzilah, Effendi, and Marlina (2020) They explained that many students make mistakes in finding the

formulas used to solve problems due to a lack of understanding of the material, lack of thoroughness and
rushing to complete assignments.

4.2. Analysis of Student Answers to Question Number 2

\. A "!:"u“
Fig. 4 - High category student answers

In Figure 4, the student could not reach the analysis criteria because he did not present reasons for solving
the problem in the question. Students have recorded what they know to determine the x and y values but have
not provided conclusions from solving the problems they have worked on. According to Suratih and Pujiastuti,

errors in the closing part of the answer can include unclear conclusions and errors in concluding information.
(Suningsih and Istiani 2021).
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Fig. 5 - Medium category student answers
In Figure 5, the student has not reached the analysis criteria because he does not present reasons for
solving the problem in the question. The student did not write down the solution to the problem until the end;
he only wrote the example, made a mathematical model, and determined the value of the y variable. (Mutia,
Effendi, and Sutirna 2021) Explained even though the student had not wholly succeeded in solving the question
well, the student was ready to try to answer it.

Fig. 6 — Low category student answers

In Figure 6, the student could not reach the analysis criteria because he did not present reasons for solving
the problem in the question. The student only wrote his argument without writing the solution entirely and

correctly. (Daniarti, Sugiatno, and Nursangaji 2015) They stated that students in the low category could not
apply their knowledge and understanding to solve problems.

4.3. Analysis of Student Answers to Question Number 3
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Fig. 7 - High category student answers

In Figure 7, the student has not been able to reach the assessment criteria because he cannot determine
the argument's confidence regarding the solution to the problem. The student did not write down the solution
to the problem until the end; he only wrote the example, made a mathematical model, and determined the
values of the variables x and y. The student did not conclude the solutions that had been made. (Daniarti et al.
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2015) Stated that students in the high category could conclude accurately, but some still made mistakes in
concluding.
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Fig. 8 - Medium category student answers
In Figure 8, the student cannot reach the assessment criteria because he cannot determine the confidence
of his argument regarding the solution to the problem. The student only wrote down his mathematical
examples and models but did not continue with the solution until the end. This is in line with Suliani and
Ahmad's opinion. (2021) Who stated that currently, many students face difficulties when solving mathematics
problems because they consider it a complex subject.

Fig. 6 — Low category student answers

In Figure 9, the student was unable to reach the assessment criteria on this question because he could not
determine the argument's confidence regarding the solution to the question. The student did not write down
the steps to solve the problem correctly but just wrote down the results. Wahyuni, Roza, and Maimunah (2019)
It was revealed that students in the low category could not complete some questions.

Based on the student's answers above, it can be concluded that students in the high category have good
critical thinking skills in a mathematical context. They can explain problem situations, present arguments, and
evaluate the credibility of arguments to solve SPLDV problems. Students in the medium category cannot still
achieve several indicators of mathematical critical thinking abilities. Even though they could explain the
problem situation and develop arguments, they still made mistakes in assessing the credibility of SPLDV's
problem-solution arguments. Students in the low category fail to achieve essential indicators of mathematical
reasoning ability. They cannot explain the problem situation, put forward arguments, and evaluate the
credibility of arguments to resolve SPLDV problems.

Based on this analysis, it can be seen that students' ability to think critically in mathematics as a whole in
SPLDV material still needs to be improved. Because some students fail to meet the critical mathematical
thinking indicators, it is best to examine these students to determine where they went wrong. This research
shows that this group of students needs to develop critical mathematical thinking skills intensively. However,
the author did not conduct interviews in this study to ascertain why students failed to meet the critical
mathematical thinking indicators. This is due to time constraints.
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5. Conclusion

From the research and discussion above, some students have high mathematical critical thinking abilities with
a percentage of 9.68%; there are students with moderate mathematical essential abilities to think with a rate
of 70.96% and students with low mathematical critical thinking abilities. With a percentage of 19.36%.
Therefore, it is concluded that the mathematically essential thinking abilities of class VIII-5 students at SMP N
1 Tualang are at a medium level in dealing with problems related to SPLDV. For further research, it is
recommended to add an interview method to strengthen the research results and to use more diverse
mathematical critical thinking indicators to provide more comprehensive and relevant results in improving
students' mathematical critical thinking abilities.
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