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1. INTRODUCTION

The role of a teacher is one of the components that learning can achieve the goals of
national education. Therefore, teachers must have several competencies that must be
mastered as stated in the Law on Teachers and Lecturers. These competencies include
pedagogical, personality, social, and professional competence. Prospective teachers,
including prospective mathematics teacher students, must also possess these competencies.
According to Shulman, there is seven basic knowledge in teaching, namely mathematical
content knowledge (MCK), pedagogical knowledge, pedagogical content knowledge (PCK),
curriculum knowledge, student knowledge, educational context knowledge, and knowledge
of educational goals (Shing et al., 2015). Mathematics content knowledge includes a
teacher's ability to explain why something is considered true, the relationship between one
statement and another, and knowing why something is so can show valid evidence
supporting a statement's truth. Low mathematics content knowledge can hinder a teacher's
ability to analyze students’ mathematical abilities (Gess, 2013). This condition shows that
teachers' mathematics content knowledge affects and becomes one of the determinants of
success in learning. Therefore, prospective teachers must have good analytical skills and
critical thinking.

Critical thinking is effective in helping student teachers understand mathematical
concepts. Someone who thinks critically will organize concepts in detail, check information,
and evaluate in order to obtain relevant knowledge (Chukwuyenum, 2013). Critical thinking
is an essential ability that must be possessed by students both in problem solving and in
making decisions so that they will get good results. Students need to practice critical thinking
because it will make it easier for students to solve problems. In accordance with the
explanation that a person's thinking ability cannot be developed without explicit effort and
deliberately trained (Heard et al., n.d.). Critical thinking includes thinking that tests,
questions, connects, evaluates all aspects that exist in the situation or problem that arises.
This is in line with Facione's opinion (Pratiwi, 2015), which states that critical thinking skills
can be measured through the ability to interpret, analyze, evaluate, identify, explain, and
self-regulation (Facione, 2020). So in this study, the indicators used to measure critical
thinking skills are as follows: 1) Interpretation and identification; 2) Analysis; 3) Evaluation;
4) Connecting; 5) Problem Solving. Critical thinking is considered effective in helping
prospective teacher students in mastering mathematical content knowledge, critical thinking
will also affect the quality of learning assessment instruments at school. the preparation of
the quality of learning assessment instruments at school carried out by student teachers
prospective teachers. A good school learning assessment instrument can measure the success
of learning objectives appropriately (Pratiwi, 2015). In addition, one of the problems in the
mathematics education study program of STKIP PGRI Sidoarjo is the heterogeneous student
input in mathematics ability and major background at the secondary school level. Not all
students who choose the mathematics education study program come from MIPA majors,
even some of them come from vocational schools. Likewise, the results of research
conducted by Fikriyati show that the disposition and critical thinking skills of prospective
science teachers are still relatively low and underdeveloped (Fikriyati et al., 2022). To find
out the critical thinking skills of prospective mathematics teachers, therefore, a study is
needed on the analysis of critical thinking of prospective mathematics teachers as a form of
effort to prepare students as prospective teachers and know their level of critical thinking.

2. METHOD

The subjects of this study were sixth semester students of Mathematics Education
Study Program of STKIP PGRI Sidoarjo. The selection of this subject is with the
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consideration that students have taken almost all the compulsory courses in the Mathematics
Education Study Program so that the provisions as prospective mathematics teachers have
been fulfilled. The instrument used in this research is a critical thinking test question in the
form of 5 essay questions. The questions in the critical thinking test questions are compiled
based on critical thinking indicators, then the questions are validated by experts. Data
collection begins with giving critical thinking test questions to students, and continued data
analysis using quantitative descriptive analysis techniques obtained in the form of
percentages. The data that has been collected is then scored (each question has a score of 0
- 4). After the scoring is done, it is then analyzed in the form of a percentage with the aim of
facilitating the determination of student dominance in critical thinking skills using the
following formula:

sum of the scores of each indicator
x 100%

total number of respondents X maximum score

The calculation data in the form of percentages that have been obtained through
descriptive analysis is carried out to provide a general description of the critical thinking
skills of prospective mathematics teachers. Furthermore, the percentage is used to classify
the level of critical thinking ability according to table 1 below (Arikunto, 2008):

Table 1. Critical Thinking Ability Criteria

Percentage Level (%) Qualification
81-100 Very High
61 —80 High
41 -60 Medium
2140 Low
0-20 Very Low

3. RESULTS AND DISCUSSION
3.1. Results

Based on the research data obtained from the results of tests conducted on 35 students,
the following are presented the results of the percentage score as follows:

Table 2. Percentage Results of Critical Thinking Ability

Critical Thinking Indicator Percentage (%)
Identify & Interpret 85 (very high)
Analyzing 70 (high)
Connecting 82.14 (very high)
Problem Solving 20 (very low)
Evaluating 92.86 (very high)
Overall 70 (high)
Table 3. Percentage students of critical thinking ability based on Gender
Critical Thinking Percentage (%)
Indicator Male Female
Identify & Interpret 80 (high) 90 (very high)
Analyzing 70 (high) 70 (high)

Connecting 79,27 (high) 85 (very high)
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Critical Thinking Percentage (%0)
Indicator Male Female
Problem Solving 10 (very low) 30.2 (low)
Evaluating 90 (very high) 95,6 (very high)
Overall 65 (high) 75 (high)

Based on table 2, it can be seen that the highest percentage of indicators of critical
thinking ability of prospective mathematics teachers is evaluating. This shows that the
evaluation indicator is the best critical thinking ability indicator possessed by prospective
mathematics teachers at STKIP PGRI Sidoarjo. While the indicator with the lowest
percentage is the indicator of solving problems. However, when viewed based on table 2,
the indicators of identifying, connecting, and analyzing are in the high and very high
categories. Overall, the percentage of achievement of critical thinking indicators reached
70% with a high category, which means that overall students' critical thinking skills are good
even though they still need an improvement process on problem solving indicators because
the percentage of achievement was 20% with a low category.

The precentage of critical thinking skills based on gender as seen in table 3 shows that,
male students get the highest percentage on evaluation with a percentage of 90% (very high
category). Female students get the highest percentage on the evaluation indicator reaching
95.6% with very high category. From the percentage value of each critical thinking indicator,
it shows that female students’ scores are higher than male students’ scores. Its mean that
female students’ critical thinking skills are better than male students’ critical thinking skills.

3.2. Discussion

Based on the results of the analysis contained in Table 2, it is known that the critical
thinking skills of prospective mathematics teachers at STKIP PGRI Sidoarjo are classified
in the high category. This can be seen from the results of the answers of students who
answered correctly.
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Figure 1. Work student results (a)
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From the picture, it can be seen that students wrote their answers in a very detailed,
systematic, and clear manner. In Addition, the high critical thinking skills of prospective
teachers are due to the fact that the lecture process always involves activities that lead to
critical thinking and practice in the learning process. Although there is still a need to improve
critical thinking skills on the aspect of solving problems as seen in the results of the following
student answer.
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Figure 2. Work student results (b)

From the figure 2, students only write the final result of the answer and do not write
the steps of the answer completely and coherently. This is consistent with the research which
state that students' lack of basic knowledge results in them not being able to solve the
problems posed properly and wrote the answer completely (Sumargiyani et al.,
2021)(Noprianda et al., 2019). This can happen because their previous educational
background is diverse. They did not only come from high school, but also from vocational
schools with non-engineering specializations, for example from tailoring specializations.

The low level of critical thinking skills in the aspect of problem solving is caused by
classroom learning carried out by lecturers who also do not train students in solving
problems. This can be seen from the learning activities that are carried out are monotonous,
do not explore students' critical thinking skills, limited learning resources, and lack of
exploring phenomena around the environment and supported by the results of research which
states that problem solving skills can be improved through routine practice and a supportive
learning atmosphere (Carkit & Kurnaz, 2022). Critical thinking skills in terms of solving
problems can be raised through strengthening concepts and appropriate learning activities.
One of them is by using certain active learning models that contain problem solving exercises
that can foster critical thinking.

Critical thinking is an activity that is influenced by the learning experience obtained
by students (Fahim & Eslamdoost, 2014). If during the learning process students are often
given exercises or activities to carry out critical thinking activities, then students will have
good development of critical thinking skills in every aspect, including the aspect of problem
solving. Critical thinking is a well-organized mental process that plays a role in the decision-
making process of solving problems by analyzing and interpreting data in scientific
investigation activities(Hafidz et al., 2022). Lecturers need to choose a learning model that
can involve students in practicing problem-solving skills.

Critical thinking is reasonable and reflective thinking that is focused on making
decisions about what to do or what to believe (Yanti et al., 2019). The statement of
reasonable thinking implies thinking based on facts to produce the best decision and
reflective thinking means looking consciously and firmly for the best possible solution. In



112 Sukriah & Juniati, Analysis Of Critical Thinking Of Prospective Mathematics ...

addition, critical thinking skills are skills that cannot be inherited and are not directly owned
by students, so training is needed so that these skills can be owned by students, especially
prospective mathematics teachers (Setiawati & Corebima, 2017). For prospective teacher
students, critical thinking skills are a must-have skill considering that these students are
prepared to educate students in schools. In order for students to be trained in a critical
attitude, of course, the prospective teacher must first have the attitude, ability and critical
thinking skills in each aspect of critical thinking in line with the results of research
(DeWaelsche, 2015) which states that the ability to think critically is obtained because it is
trained not inherited. Critical thinking skills play a role in processing information, solving
problems, and expressing opinions so that each individual can understand the information
obtained.

Based on the percentage obtained by male and female students, it can be seen that there
is a difference between the percentage criteria on each critical thinking indicator. The highest
percentage of female students is on the evaluation indicator and the highest percentage of
male students is also on the evaluation indicator. However, the percentage value of female
students is higher than male students. Overall, each percentage of the very high category is
dominated by female students, while male students dominate the percentage in the high
criteria. This shows that female students are overall better than male students. In line with
the results of the study which states that the critical thinking skills of female students are
better than those of male students (Zetriuslita, 2016).

4. CONCLUSION

The results of the study show that the critical thinking ability of prospective
mathematics teachers has an overall average of 70% with a high category, which is supported
by the percentage results on each indicator, namely interpreting and identifying indicators
of 85%, analyzing indicators of 70%, connecting indicators of 82.14%, problem-solving
indicators of 20%, and evaluating indicators of 92.86%. The percentage of each indicator
shows that the critical thinking skills of female students are better than those of male
students. Problem-solving indicators are low due to a lack of practice and habituation in
classroom learning. Critical thinking abilities and skills are acquired due to routine
habituation, not genetic inheritance. The results of this study are expected to be used by
lecturers or researchers to design and develop learning activities that can facilitate students
to practice critical thinking skills so that students can get used to using these skills in
everyday life. Further research can be done on this case, one of which is research on
developing learning tools based on problem-solving and critical thinking.
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