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Abstract: Mathematical critical thinking is an important ability in learning mathematics. In fact,
students' mathematical critical thinking ability still low. The purpose of this study to analyze
students' mathematical critical thinking ability in the flat sided spaces material. This type of
research is a descriptive gualitative, with subject students of class IX MTs Miftahuddin. The
instruments are tests of mathematical critical thinking ability and interview guidelines. The test
to determine students’ mathematical critical thinking skills and interview guidelines to deepen
the analysis. The result is each student can meet different indicators. Overall, the average
mathematical critical thinking ability of MTs Miftahuddin students in solving flat sided space
material is high. Because students understand the material well and use to solving questions in
the form of word problems. Indirectly, students have carried to indicators of mathematical
critical thinking ability.

Keywords: profile of critical thinking ability, flat side space.

Abstrak: Berpikir Kkritis matematis merupakan kemampuan penting dalam mempelajari
matematika. Faktanya, kemampuan berpikir kritis matematis siswa masih rendah. Tujuan
penelitian ini adalah menganalisis kemampuan berpikir kritis matematis siswa pada materi
Bangun Ruang Sisi Datar. Jenis penelitian ini merupakan penelitian kualitatif deskriptif dengan
subjek siswa MTs Miftahuddin kelas 1X. Adapun instrumen yang digunkan yaitu tes kemampuan
berpikir kritis matematis dan pedoman wawancara. Tujuan dilakukannya tes untuk mengetahui
kemampuan berpikir kritis matematis siswa dan pedoman wawancara untuk memperdalam
hasil analisis. Hasilnya adalah setiap siswa dapat memenuhi indikator yang berbeda-beda.
Secara keseluruhan, rata-rata kemampuan berpikir kritis matematis siswa MTs Miftahuddin
dalam menyelesaikan soal materi bangun ruang sisi datar tergolong tinggi. Karena siswa
menguasai materi dengan baik dan terbiasa menyelesaikan soal berbentuk soal cerita sehingga
secara tidak langsung, sisiwa telah melakukan kegiatan yang mengarah kepada indikator-
indikator kemampuan berpikir kritis matematis.

Kata kunci: profil kemampuan berpikir kritis matematis, bangun ruang sisi datar.

 INTRODUCTION

Mathematical critical thinking is an important ability for students in learning
mathematics. Because this ability is a thought process that leads to a conclusion of what
to believe and decide what action to take (Utari Sumarmo, Wahyu Hidayat, Rafiq
Zulkarnaen, Hamidah Hamidah, 2012). The 21st century also provides challenges for
students, one of the challenges is requiring students to have the ability to think critically
mathematically. Therefore, many studies are focused on this ability.

This ability requires students to explore various phenomena and situations,
questions or a problem to form hypotheses and conclusions, combining all the
information obtained and considered true (Syahbana, 2012). Mathematical critical

Maimunah DOI: http://dx.doi.org/10.23960/jpmipa/v23i4.pp1527-1538
*Email: maimunah@Iecturer.unri.ac.id Received: 17 October 2022

Accepted: 03 December 2022

Published: 08 December 2022



http://jurnal.fkip.unila.ac.id/index.php/jpmipa/
mailto:maimunah@lecturer.unri.ac.id
http://dx.doi.org/10.23960/jpmipa/v23i4.pp1527-1538

1528 ] Jurnal Pendidikan MIPA, 23 (4), 2022, 1527-1538

thinking skills also provide opportunities for students to analyze problems well, think
systematically, communicate arguments, and make the right decisions (Wicaksono,
Sagita, & Nugroho, 2017). That is, the ability to think critically mathematically is one of
the disciplines that rely on thinking processes so that students really need it in learning
mathematics.

In reality, students’ mathematical critical thinking skills still tend to be low.
Several studies that support this include: research by Jannah & Budiman (2022);
(Anggraini, Siagian, & Agustinsa, 2022); Anita & Firmansyah (2022); (Khulsum,
Suryaningsih, & Riajanto, 2018) which shows the results that only a few students can
fulfill all indicators of critical thinking skills. While most students are unable to fulfill
all indicators. This can happen because students still cannot solve problems from non-
routine questions. Another cause is that many students face difficulties when given
problems that require critical thinking skills, because students have not been trained in
solving problems that require critical thinking skills. Based on the previous explanation,
it appears that students still have difficulties in analyzing questions, answers, arguments,
and the truth of a settlement procedure. (Fatmawati, Mardiyana, & Triyanto, 2014).
Therefore, various efforts are needed such as identifying students' critical thinking skills
S0 as to provide an overview to the teacher how and what must be done to improve this
ability.

According to experts, mathematical critical thinking consists of several indicators.
Widyatiningtyas et al. (2015) used indicators: (1) Finding relationships, (2) Analyzing
data, (3) Analyzing elements, (4) Analyzing relationships, (5) Criticizing evidence, and
(6) Solving problems. Prayitno et al., (2021) uses indicators: (1) Focus on a question;
(2) Can consider the truth of a source; (3) Observation and judgment; (4) Induction; (5)
Determine what to do. Agustiana & Imami (2021) uses indicators based on Ennis
namely, Inference, Reason, Situation, Overview. Meanwhile, (Anggraini et al., 2022)
adopts indicators from (Seventika, Sukestiyarno, & Mariani, 2018), namely (1)
interpreting, this indicator provides an illustration that students can write down what
items are known and determine the questions intended in the problem. ; 2) analyzing,
this indicator provides an overview of students being able to identify relationships
between statements, between questions, and between concepts given in the questions by
making a mathematical model; 3) evaluating, this indicator provides an overview of
students being able to use the correct strategy to solve problems, including doing
calculations; 4) making inferences, this indicator provides an overview of students being
able to draw conclusions from interpretation activities to evaluations that have been
carried out. From these several opinions, the researcher determines the indicators of the
adopted Facione (Anggraini et al., 2022). This is because these four indicators can be
found in story questions, one of which is in the material for flat sided spaces.

One of the branches of geometry that is studied in class VIII is the material of
plane side shapes. Meanwhile, the basic material for flat-sided shapes has been given at
the elementary school level. This material is quite essential in everyday life, for
example in applying the surface area and volume of a shape. For example, to wrap a gift
of a certain size we need to calculate the surface area of the object (gift) so we can
determine how many sheets of wrapping paper are needed. Safrina, Ikhsan, & Ahmad,
(2014) stated that students must understand geometry because this material can
abstractly connect a physical form in the real world with mathematical concepts. In
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other words, geometry is a mathematical material that visualizes concrete forms of real
objects to become more abstract. Research (Tahir, Nur, Halim, & Zhaahir, 2022) states
that in learning mathematics, geometry is material that is considered difficult. One of
the geometry materials is a flat side shape. In solving geometric problems which are
generally abstract in nature, students are required to be able to think critically.

Based on this explanation, it is important to analyze the profile of each student's
mathematical critical thinking skills in solving math problems. By understanding these
abilities, it can give the teacher an idea of how best to provide an understanding of the
material so that students' mathematical critical thinking skills can increase, especially in
the material of flat-sided shapes.

» METHOD

This research is qualitative research. While the method used is descriptive. This
research was conducted at MTs Miftahuddin in the odd semester of the 2022-2023
school year. Because class VIII had not yet studied this material, class IX was assigned
as the research subject. The procedure for this research is: 1) determine valid questions
as test instruments adopted from Putri (2019), 2) prepare interview guidelines, 3)
conduct tests, 4) record test scores and then group students, 5) take one representative
groups of high, medium, and low critical thinking abilities based on the teacher's
consideration to be used as research subjects, 6) conducting interviews with selected
subjects, 7) analyzing the results of tests and interviews, 8) describing critical thinking
skills based on categories.

Student data that has been analyzed based on indicators of students' mathematical
critical thinking skills are categorized into 3 categories modified from Nurmaliza,
Ariawan, Dahlia, Nufus, & Nurdin (2022). For a percentage value of more than or equal
to 71 it is categorized as high. For a percentage value of more than or equal to 61 to less
than 71 it is categorized as moderate. Meanwhile, the percentage value less than 61 is
categorized as low. The research instrument was in the form of a test sheet containing 4
description questions and interview guidelines. The purpose of the test is to obtain data
on each student's mathematical critical thinking skills for later analysis. While
interviews were conducted to deepen the results of the analysis.

= RESULT AND DISSCUSSION

The test results of 23 students in completing 4 questions related to the flat sided
geometric material which contained the four indicators of mathematical critical thinking
ability varied widely. Then students are grouped into three categories. The results of the
grouping of the 23 students were: in the category of high mathematical critical thinking
ability there were 16 students with 2 students achieving a maximum score of 100, while
in the medium category there were only 3 students, while in the low category there were
only 4 students with 1 student obtaining a score the lowest is 33. So there are more
students in the high category than the number of students in the medium and low
categories. However, the class average showed a score of 77. So that overall students'
critical thinking skills were high. Then, the achievement results of each indicator for
each question can be seen in Figure 1.
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Figure 1. Students’ scores on each question per indicator.

Based on Figure 1, the achievement of interpreting indicators is included in the
very high category. This means, that 92% of students can determine the information that
is known. In addition, students can also determine what problems are asked in the
questions. Research by Dores, Wibowo, & Susanti (2020) gave the same result that the
achievement of the highest indicators was in writing down the known items and writing
down the problems asked in the questions. In analyzing indicators, as many as 81% of
students are able to analyze a problem. That is, students can model the problem in a
mathematical form, determine the flat side shape formula that will be used to solve the
problem. The percentage shows that the achievement of the indicators of student
analysis is in the high category.

Achievement on the evaluating indicators of the four questions is 78%. This
shows that the evaluation indicator has a high category. While the achievement on the
inferring indicator of the four questions is 57% which indicates that the inference
indicator has a low category.

It can be seen that the achievement of inferring indicators is the lowest compared
to other indicators. Meanwhile, research by Amini, Maimunah, & Roza (2019) shows
that student achievement on evaluation indicators is lower than other indicators. Such
differences can occur, because each group of students has a different tendency in
completing each indicator. The low ability of students on inferring indicators shows that
students cannot write conclusions from a result they find. However, the average
achievement of each indicator has reached 77%. So that overall, the average students'
mathematical critical thinking ability is high.

Based on the scores obtained by the students, the subjects to be used were
determined, namely four students. To determine the research subject, the researcher
asked for information from the teacher to consider the right subject. The criteria chosen
were being able to express opinions properly to collect data through interviews related
to the results of the tests that had been carried out. Based on the test results and the
teacher's considerations, four students were selected for this research: 2 students in the
category of high mathematical critical thinking, namely T-1 students and T-2 students, 1
student in the medium category, namely S-1 students, and 1 student in the category low,
namely Student R-1. Furthermore, the profile of students' mathematical critical thinking
abilities for each category is presented as follows:
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High Mathematical Critical Thinking Ability

T-1 students are able to achieve interpreting indicators on questions number 1 to
4, namely identifying items that are known in the problem, and writing them down
without missing any item. Then T-1 students can also write down the problems that
become problems in the questions. Such research (Azizah, Sulianto, & Cintang, 2018)
found the same thing that students in the high critical thinking ability category were able
to write down all known items or facts and also the questions asked in the questions.

On the indicators of analyzing questions number 1 to 4, Student T-1 is able to
model the items that are known in the problem and write a problem into a mathematical
model. T-1 students are able to make symbols from the items found in the problem and
can determine what formula will be used to find the thing being asked as the subject of
the problem. In line with research (Azizah et al., 2018) which shows that analyzing
indicators can be fulfilled by students who have high thinking skills. In this category,
students can analyze problems very well. In addition, this indicator also directs students
to take steps to solve problems to the next indicator, namely evaluating.

In the indicators evaluating questions number 1 to 4, T-1 students are able to use
mathematical models to solve the problem in question, perform calculations correctly,
and double-check the answers they have obtained. Furthermore, on the indicators of
inferring questions number 1 to 4, Student T-1 is able to provide conclusions regarding
the results that have been obtained. This means that Student T-1 is able to solve all
questions correctly. In accordance with the research of Kempirmase, Ayal, &
Ngilawajan (2019), on this indicator students with high mathematical critical thinking
skills are able to arrange steps for solving them systematically because they have gone
through the stages of interpreting and analyzing properly.

In the same category, T-2 students are also able to fulfill all indicators of critical
thinking skills. Starting from interpreting, then analyzing, evaluating, and making
inferences just like T-1 students. But only questions number 1 and 3. Meanwhile for
number 2, Student T-2 can fulfill all indicators except making inferences. Student T-2
did not write down the conclusions obtained after finding the calculation results he
obtained. Meanwhile for number 4, Student T-2 did not complete the counting steps so
they did not find the final result of the question asked. In addition, Student T-2 also did
not write any conclusions. Figure 2 presents Student T-2's answers to number 4 as
follows:
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Figure 2. Students’ answer t-2 in question number 4
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Based on Figure 2, it can be seen that Student T-2 did not complete the step of
calculating the number of tiles needed. So that T-2 students cannot get the final results
even though the method used is correct. Because they did not find results, Student T-2
also did not write any conclusions. Based on the interview results, Student T-2 forgot to
write the conclusion in number 2 because he was not used to writing conclusions.
Usually after finding the answer, the problem solving steps are considered to have been
completed. Due to running out of time, T-2 students did not have time to complete
calculation number 4.1

Moderate Critical Thinking Ability

In questions number 1 to 4, undergraduate students are able to fulfill the
interpreting indicator, namely writing down the items that are known in the problem.
Furthermore, S-1 students can also determine the problems asked. Based on interviews
with S-1 students, to be able to fulfill the interpretation indicators, S-1 students need to
read the questions several times to be able to determine the items that are known in the
questions completely. In the indicators of analyzing questions number 1 to 4, S-1
students are able to model known items and problems asked in mathematical forms, but
in number 4 S-1 students do not write down the known values in the mathematical
symbols that have been made.

In the indicators evaluating question number 1 and question number 2,
undergraduate students can use a mathematical model to solve the problem in question,
do the calculations correctly, and double-check the answers they have obtained.
However, for questions number 3 and 4, students could not complete the calculation
step, so S-1 students did not find the results of what was asked. The following shows
the answers of S-1 students to number 3 in Figure 2:
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Figure 3. Students’ answer s-1 in question number 3

Based on Figure 3, S-1 students did not complete the step of calculating the
surface area of a miniature aquarium which is in the shape of a cube while the roof is in
the shape of a pyramid. In the inference indicator for questions number 1 to 4, S-1
students did not provide any conclusions regarding the results obtained as shown in
Figure 2. Based on interviews, S-1 students could not continue solving numbers 2 and 3
because they did not know the concept of calculating surface area build merged space.
He also could not draw conclusions from the results obtained. S-1 students are confused
about what to write to give these conclusions. This shows that undergraduate students
can fulfill the indicators of interpreting and analyzing the four questions. Fulfilling the
indicators of interpreting, analyzing, and evaluating for questions 1 and 2. Fatally, S-1
students cannot fulfill the indicators of inferring on all four questions.
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Low Critical Thinking Ability

R-1 students are able to meet the indicators of interpreting questions number 2 and
4. In number 1, R-1 students do not complete writing some of the items contained in the
questions. In addition, R-1 students also did not write down the problems asked about.
Meanwhile for answer number 3 R-1 students were able to write down all the items
known to the question. However, Student R-1 did not write down the problems
contained in the questions. Thus, the scores for interpreting indicators for numbers 1
and 3 are not met.

In the analysis indicator at number 1, Student R-1 does not model items in known
problems into mathematical forms. In addition, R-1 students also missed writing the
problems asked. Meanwhile for numbers 2 to 4 R-1 students are not appropriate in using
symbols to model known items. The answers of Student R-1 in fulfilling the analysis
indicators are presented in Figure 3 below:
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Figure 4. Students’ answer r-1 in question number 2

Based on Figure 4, we can see that Student R-1 cannot determine the
mathematical model from the known length, width and height of the bathtub. Even
though SR-1 can determine the length, width and height of the tub, Student R-1 cannot
understand that p is a symbol for length, | is a symbol for width, and t is a symbol for
height. This caused Student R-1 not to write down the numbers for each symbol, instead
to write down the formula for the volume of a block. But for the formula for the volume
of a rectangular tub Student R-1 wrote it down correctly. Based on the interview, R-1
students felt confused about what to model. Usually Student R-1 immediately multiplies
the known numbers to determine the volume of the block. However, R-1 students find it
difficult to understand questions in the form of stories, even though the meaning is the
same, namely asking for the volume of a block.

In evaluating indicators, Student R-1 can use the formula to calculate the volume
of the tub, namely problem number 2. However, in problem number 1 Student R-1 does
not do any calculations at all, so the score for the evaluating indicator in number 1 is 0.
In problem number 3 and question number 4 Student R-1 did not continue the
calculation from the formula and method he had written. So that Student R-1 could not
find an answer.

In inference indicator, Student R-1 does not provide conclusions regarding the
results obtained in question number 2. Meanwhile in question number 1, Student R-1
only writes the items that are known, also does not write down the questions asked so
that Student R-1 unable to perform the calculations to find the final result. While in
numbers 3 and 4, Student R-1 did not complete the calculation and found the final result
so that SR-1 could not provide any conclusions.
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Overall, Student R-1 has only provided answers that meet the interpreting
indicators on 2 of the 4 numbers, but Student R-1's answers cannot meet the other three
indicators on each question. Based on the results of the interviews, R-1 students needed
to read the questions repeatedly to be able to find information or items that were known
and determine the actual problems being asked about. Then, R-1 students also felt
confused about how to change the information or items that were known to be in the
form of symbols math symbol. This means that R-1 students do not understand the
concept of flat sided geometric material. During the test, the R-1 student never asked
questions which he did not understand, even though the researcher had given him the
opportunity to ask questions. Research (Hidayanti, As'ari, & Tjang Daniel C, 2016)
states that students' low mathematical critical thinking skills are caused by many things.
Among other things: 1) students do not understand the concept of the material even
though the material has been studied, 2) in drawing conclusions, students tend to rush
without first analyzing the completion that has been done, 3) students are not used to
working on math problems that direct students to activities analyze and evaluate.

= CONCLUSION

The conclusion of this study is that students in the category of high mathematical
critical thinking ability can fulfill all indicators on each question, but some students in
this category also do not fulfill one indicator on several questions. In other words,
students have fulfilled all four indicators, both interpretation, analysis, evaluation and
inference but not on the four questions given. There are different indicators that cannot
be fulfilled in every question. Students in the moderate category are able to fulfill the
indicators of interpreting on each question, fulfilling the indicators of analyzing and
evaluating on several questions, and cannot fulfill the indicators of inferring on each
question. While students in the low category can only fulfill one indicator, namely
interpretation. While other indicators cannot be fulfilled in every question.

Students in each category are able to meet certain indicators and do not meet
certain indicators as well. That is, there are different indicators that can be met in each
question. Research (Hidayanto, Tedjo, Cahyowati, & Ummah, 2022) also shows the
same thing. Each student in each category can meet different indicators. Of the 23
students who took the test, 16 students belonged to the category of high critical thinking
skills, 3 students to the medium category and 4 students to the low category. Overall,
students have high mathematical critical thinking skills in the material of flat sides. This
happens because students are used to working on questions in the form of word
problems, so students are used to mentioning known and asked information, modeling
questions into mathematical models, using strategies in calculating and drawing
conclusions.
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