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Abstract— Critical thinking is the ability and tendency to make and evaluate conclusions based on evidences. Cognitive style is a
student’s way to distinguish, understand, remember, use, and apply certain information. Reflective cognitive style has a characteristic
of slow and precise in solving problems. This research has objective of describing critical thinking ability of students whose reflective
cognitive style on two-variable linear equation system. This research is qualitative research. The research was conducted at Junior High
School State 2 Kudus on second graders. The research’s subjects were three students, consisting of S1, S2, and S3. The findings of the
research showed different result on the critical thinking abilities toward students whose reflective cognitive style on SPLDV (Two
Variables Linear Equation System) material. It can be seen that S1 is able to interpret the problems given, develop an alternative
problem solving, and able to evaluate well. Meanwhile S2 is able to interpret the problems given, develop an alternative problem
solving, evaluate, and draw conclusions. Moreover, S3 is able to interpret problems given, develop an alternative problem solving,
evaluate, and draw conclusions. Based on the level of critical thinking ability, S1 is categorized in the LCTA-2 or critical category, while
both of S2 and S3 are categorized in LCTA-3 or very critical category.
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I. INTRODUCTION

Mathematics is a subject that is learnt at various levels of education. Mathematics is given to students to make them have the
ability to think logically, analytically, systematically, critically, and creatively. Some standards of mathematics ability are
problem solving, reasoning and proving, communicating, connecting, and representing [1]. Students will able to think more
explorative in solving problems when they have critical thinking ability [2].

There are some definitions of critical thinking ability, one of them stated that critical thinking is the ability and tendency to
make and evaluate conclusions based on evidence [3]. Critical thinking is reasoned and reflective thinking with an emphasis on
making decisions about what to believe or what to do [4]. Meanwhile Watson & Glaser [5] stated that critical thinking is the
ability to identify, analyze problems, find and evaluate information to find the correct conclusions.

Regarding to the critical thinking, data shows that students' critical thinking in Indonesia are still categorized as low. According
to PISA survey of the mathematics category in 2018, Indonesia is ranked 72 out of 78 countries with an average score of 379.
The low ability of students to think critically finds it difficult for students to solve problems. A problem can be defined as a
situation faced by a person or group that requires a solution, however that individual or group do not have a direct way to find
the solution [6].

Mathematics word problems is one example of a problem that requires solution steps. One of the materials in mathematics that
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contains mathematics word problems is Two Variables Linear Equation System (SPLDV). According to Muncarno, there are
some reasons why is it difficult for students of solving the problems; students who are careless in reading, understanding
sentences to determine what is defined in the question and what is being asked, and how to solve problems appropriately [7].

Problem solving done by students is different from one another. Kogan defined cognitive style is the way of distinguishing,
understanding, remembering, using, and applying information [8]. Cognitive style based on students' conceptual tempo
consisting of reflective and impulsive cognitive styles [9]. Cognitive style reflective and impulsive combining decision-making
time and student outcomes in solving problems [8]. Furthermore, [10] stated that reflective and impulsive cognitive styles are
related to the time spent and the number of errors made by students. Riding & Rayner [11] stated that students whose reflective
cognitive style requires longer time in thinking and solving problems given. However, students with reflective cognitive style
only make less errors [10]. This is in line to [8] which stated that students with reflective cognitive style are slow in solving
problems but their answers tend to be correct.

Based on the explanations above, this research will discuss the students’ critical thinking ability in reflective cognitive style
toward problems solving on the SPLDV (Two Variables Linear Equation System) material.

II. RESEARCH METHOD

This research is a qualitative research. Bogdan dan Taylor defined that qualitative research is a research procedure which
produces descriptive data in the form of written words or oral based on the results of observations made [12]. This research was
conducted toward 32 second graders at Junior High School State 2 Kudus. Then, 3 students were chosen to be selected as
research subject in this research. The main instrument in this research is the researcher herself. Moreover, there are instruments
used to support this research, covering tests of critical thinking ability and cognitive style for students.

According to [13], test is a way of obtaining data by giving several questions to the research subject. Matching Familiar Figure
Test (MFFT) is a test given for students to find out whether students have a reflective or impulsive cognitive style. This test was
designed by Jerome Kagan and developed by Warli. The items given are 13 question items in the form of pictures. According to
[14] the category of students categorized in the reflective cognitive style is if the student's correct answer is more than 7 (f>7)
and the time used to work is more than or equal to 7.28 (t>7.28). The students are given 3 items test of critical thinking ability.
The indicators of students' critical thinking ability used in this research can be seen in Table 1.

TABLE L INDICATORS OF CRITICAL THINKING ABILITY

No Indicator Behaviour

| Problem interpretation The students are able to collect the information and
understanding the problem

) Constructing an alternative problem | The students are able to use the information and find

solving the strategic used to solve the problem

3 Evaluating The students are able to apply the information and
strategy to solve the problem

4 Summarizing The students are able to make a summary based on
the steps of problem solving

According to the indicators of critical thinking ability, the level of students' critical thinking ability (LCTA) can be determined.
The level of critical thinking ability of students in this research based on Siswono, Rasiman and Harlinda Fatmawati by
adjusting the indicators of critical thinking ability used. The level of students' critical thinking ability can be seen in Table 2.
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TABLE I1. LEVEL OF CRITICAL THINKING ABILITY

Level of Critical Thinking Ability Criteria
(LCTA)

0 (Not critical) Students are not fulfilling the indicator of critical
thinking ability

1 (Less critical) Students are only fulfilling one indicator of critical
thinking ability

2 (Critical) Students fulfill two or three indicators of critical
thinking ability

3 (Very critical) Students fulfill all of the indicators of critical
thinking ability

III. RESEARCH AND DISCUSSION

Based on the research that has been done to the 3 research subjects, subject 1 is given code as S1, subject 2 is given code as S2
and subject 3 is given code as S3. Following is discussion of the findings of the research.

3.1. Answer of Subject 1 (S1)

Following is the answer of S1

Fig. 1. Answer of S1

Figure 1 showed that S1 is able to write down what is defined and asked from the items well. S1 is able to able to construct an
alternative problem solving given and do the problems evaluation correctly. However, it can be seen that S1 did not write the
conclusion from the problem solving.

3.2. Answer of Subject 2 (S2)

Following is the answer of S2
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Fig. 2. Answer of S2

Fig. 3. Answer of S2

Based on the Figure 2 and 3, it can be seen that S2 is able to write the problems interpretation well. S2 is also able to construct
the alternative problems solving well. S2 is able to evaluate to gain the correct answer. In addition, S2 is able to summarize
from the problems solving given.

3.3. Answer of Subject 3 (S3)

Fig. 4. Answer of S3

Based on the Figure 4, it can be seen that S3 is able to write the problems interpretation well. S3 is also able to solve the
problems given with the correct answer. Moreover, S3 is able to summarize the problems solving given.

Based on the findings of the research, the answers from S1, S2, and S3, differs in the abilities of students who have a reflective
cognitive style. In the first indicator; problem interpretation, S1, S2, and S3 fulfill these indicators. It can be seen from the
answers of these three students who understand the problem given by writing down what is defines and asked about the problem
well. These findings are in line to the opinion of [15] who stated that students whose reflective cognitive style are able to
interpret texts. Furthermore, on the second indicator of critical thinking ability; constructing alternative problem solving, these
three students also fulfill the indicator. S1, S2, and S3 are able to use the information provided to arrange the steps to be taken in
solving the problem. Based on the answers from S1, S2, and S3 it can be seen that they understand and able to show the
theorems or concepts that have been gained well; square and rectangular shapes. This is in line to the research conducted by
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[16] who stated that in constructing alternative problem solving, students have no difficulty in processing and using information
that has been obtained on another problem. Furthermore, [17] stated that reflective students can demonstrate useful theorems or
concepts for problem solving. The third indicator of critical thinking ability; evaluating, the three students are able to carry out
the completion steps well. The answer results of S1, S2, and S3 are also correct. This result tell that reflective students are
capable and precise in solving problems [18]. The last indicator of critical thinking ability is drawing conclusions. In this
indicator, there are differences between the answers of S1, S2, and S3. S1 did not provide the conclusion that was asked in the
question, while S2 and S3 wrote their conclusions. S2 and S3 both give the correct conclusion that the original length is 6cm
and the initial width is 2cm.

Based on the findings and analysis of the research, and according to Table 2 about the level of critical thinking ability, it can be
seen that the level of students' critical thinking ability. S1 fulfills 3 indicators of critical thinking ability, covering the first, the
second, and the third indicators. Based on Table 2, S1's critical thinking ability are categorized in the LCTA-2 category, or in
the critical level. Furthermore, both of S2 and S3, they fulfill all of the 4 indicators of critical thinking ability. According to the
Table 2, the level of critical thinking ability of S2 and S3 are categorized as the LCTA-3 category or very critical level category.

IV. CONCLUSION

Based on the findings and discussion of the research, it can be concluded that there is different critical thinking ability towards
students with reflective cognitive style on SPLDV (Two Variables Linear Equation System) material. S1 is able to able to
interpret the problems given, develop an alternative problem solving, and able to evaluate well. Based on critical thinking ability
level, S1 is categorized as LCTA-2 or critical level. Meanwhile S2 is able to interpret the problems given, develop an alternative
problem solving, evaluate, and draw conclusions. Based on critical thinking ability level, S2 is categorized as LCTA-3 or very
critical level. Moreover, S3 is able to interpret problems given, develop an alternative problem solving, evaluate, and draw
conclusions. Based on critical thinking ability level, S3 is categorized as LCTA-3 or very critical level.
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