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Abstract 

This study to describe the critical thinking skills of master students who are high school / high school / MA teachers 

being studied. This type of research is a descriptive study with a qualitative approach. Data was collected from the 

results of critical thinking skills tests and interviews. Furthermore, the data collected were analyzed based on 

indicators of critical thinking capacity determined by researchers which included interpretation, analysis, 

evaluation, inference and explanation. The subjects of this study were 2 people who were considered potential 

researchers to have critical thinking skills. This can be seen when attending lectures and observing learning in the 

classroom. Based on the results of the analysis of the results of interviews and interview results subject 1 has the 

capacity to think critically better than on subject 2. Subject 1 can achieve five indicators of capacity for critical 

thinking, while subject 2 only on 3 indicators: interpretation, analysis and evaluation. On the inference and 

explanation indicators, subjects 2 are not fulfilled. This is because subject 2 only looks at solving problems from 

one angle without paying attention to other perspectives, which in the end will be able to draw some conclusions. 

Keywords: Critical Thinking Skills; Solving Mathematical Problems.

1. Introduction

The 2013 curriculum is a refinement of the 2006 

curriculum. In the curriculum, one of the basic 

competencies students must develop is critical thinking 

[1]. Critical thinking skills are the goal of developing 

educational curricula around the world [2] [3]. The flow 

of mathematics education reform throughout the world 

includes the transition from algorithmic cognitive 

abilities towards critical thinking skills [4]. 

The main assumption behind the successful 

implementation of such a curriculum is the teacher. The 

teachers are required to have the knowledge and 

capacity to teach critical thinking skills to students 

(students) as stated in the education policy. Therefore, 

the Indonesian government provides a scholarship 

program for teachers to continue their education to the 

Masters level (S2). With the hope of increasing 

qualifications as a teacher, teachers must encourage the 

growth and development of students' critical thinking 

abilities and dispositions. 

Minister of National Education Regulation Number 22 

Year 2006 regarding Content Standards states that 

"mathematics subjects need to be given to all students 

starting from elementary school to equip them to think 

logically, analytically, systematically, critically and 

creatively" [5]. This is in line with the mathematics 

content competencies listed in Article 21 of the Ministry 

of Education and Culture Regulation 21 at the basic 

education level (Class VII-IX) which states that students 
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are expected to be able to show logical, critical, 

analytical, careful and conscientious, responsible, 

responsive, and not easy to give up in solving problems 

[6] . 

Understanding of critical thinking has been widely 

defined by several experts [7] [8] [9] [10] [11]. The 

most basic concepts of critical thinking skills are 

Interpretation, Analysis, Evaluation, Inference, 

Explanation and Self-regulation [7] [8]. Critical 

thinking as "reflective thinking that makes sense and 

focuses on making decisions what to believe or what to 

do" [9]. People who think critically always challenge, 

analyze, and assess the truth of the information so that 

its truth can be maintained and accounted for [10]. 

Likewise, critical thinking is very necessary for students 

to use new information or manipulate existing 

knowledge and information to obtain responses that 

make sense for new situations [11] [12] [13]. 

In the context of mathematical problem solving, Krulik 

and Rudnick (1995) state that critical thinking is 

analytical thinking and reflection that involves testing 

activities, questioning, connecting and evaluating all 

aspects of a situation or problem . The ability to think 

critically is very important in learning mathematics, 

because this ability can improve the quality of learning 

mathematics that is better and meaningful through 

learning mathematics in schools [14]. 

Critical thinking learning strategies are active processes 

in improving student performance in school. Listening 

to lectures in class, for most students is a passive 

activity because students only listen and will not have 

the opportunity to ask questions when the learning 

process takes place and this makes the class boring. 

Critical thinking skills such as analysis, synthesis, 

reflection, etc. must be learned by students. Therefore, 

the teacher must emphasize the active intellectuals of 

students in teaching mathematics. Mathematics as an 

important subject in today's modern society and is 

useful in schools, workplaces in decision making. 

Mathematics is seen as a language for daily use both in 

the market, school or even at home. Mathematics is the 

basis for national prosperity in providing tools for 

understanding Science, Engineering, Technology and 

Economics [15]. The importance of this may have 

caused the Indonesian government to include a critical 

thinking component in the 2013 curriculum which must 

be applied by teachers in teaching in schools. 

The ability to think critically in mathematics is a 

process of critical thinking related to mathematical 

knowledge, mathematical reasoning and mathematical 

evidence on mathematical problem solving [16], [17]. 

Therefore, before the teacher practices students' critical 

thinking skills in the classroom. The teacher should 

have the ability to think critically first. In this study, 

researchers wanted to describe the critical thinking 

skills of high school / vocational / MA teachers who 

were pursuing postgraduate education at a state tertiary 

university in Malang. To assess this critical thinking 

ability using five indicators, namely (1) Interpretation, 

(2) Analysis, (3) Evaluation, (4) Inference and (5) 

Explanation. 

2. Methods 

This type of research is a qualitative descriptive study. 

The subjects of the study were S2 Mathematics 

Education students at one of the State Universities in 

Malang in 2017, where these students were vocational / 

high school / MA teachers who were pursuing further 

S2 studies. Research subjects numbered 2 people taken 

as respondents who have the potential to think critically 

during the learning process in class.  

The subject selection by the researcher is based on 

observations while the researcher follows the learning 

process activities that are taking place in class. The 

indicators of critical thinking ability that are measured 

are as follows: (1) Interpretation, (2) Analysis, (3) 

Evaluation, (4) Inference and (5) Explanation. [7] 

In order to obtain valid data, researchers conducted 

semi-structured interviews with questions that focused 

on critical thinking skills in solving mathematical 

problems which included 5 indicators of critical 

thinking skills. The interview is conducted for 20-30 

minutes. The interview results are recorded and then 

transcribed and coded. The following are the forms of 

the test questions given to the subject. From the results 

of written tests and interviews, further analyzed and 

used to support the process of describing students' 

critical thinking skills by researchers. 

3. Result and Discussion 

Based on the data on the results of critical thinking 

skills tests and interviews, subject 1 fulfills all 5 

indicators of critical thinking skills. Whereas subject 2 

fulfills 3 indicators of critical thinking ability. 

The following will explain the subject's critical thinking 

skills based on indicators of critical thinking skills. 
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3.1. Interpretation (interpretation) 

The interpretation intended in this study is how the 

subject responds when facing a mathematical problem 

in the form of a problem. Is it answered directly or first 

time observing the problem and reviewing the 

information in question. From the results of the written 

test, subject 1 wrote "the questions given are 

incomplete, giving rise to assumptions, including (1) not 

being explained that all land must be planted with roses, 

(2) Planting areas are not explained or separated." 

To find out more, researchers conducted interviews with 

subject 1. The following are the results of researchers' 

interviews with subject 1. 

Q : What do you do when you are asked a question like 

this? 

S1: I first observed the problem by reading the question 

again and I noticed the picture 

Q : What happens after the problem is observed? 

S1: After I observed, it turns out that the information 

provided in the problem is incomplete, raising several 

questions 

Q : What kind of question? 

S1: The first is not explained that all land must be 

planted with roses, the second is not explained by the 

area of planting each rose or collected 

 

Based on the results of tests and interviews with subject 

1, it appears that subject 1 has been able to check the 

information contained in the question, ie the information 

provided is incomplete. 

From the results of the written test, subject 2 wrote "the 

question given is incomplete, so that it can lead to 

several assumptions as follows (1) it is not explained 

that all land must be planted with roses, (2) there is no 

mention of the planting area of each type of collection 

of roses or separations" . And this answer is exactly the 

same as subject 1. The following are the results of 

researchers' interviews with subject 2. 

Q: What do you do when you are asked a question like 

this? 

S1: After I reread the question, several questions 

emerged from me. 

Q: What kind of question? 

S1: The first in the problem is not mentioned that all the 

land must be planted with roses, the second is not 

mentioned planting area for each type of rose to be 

collected or separated so that the information in the 

problem is still incomplete 

 

From the test results and researcher interviews on 

subject 1 and subject 2, it can be concluded that subject 

1 and subject 2 have met the indicators of critical 

thinking skills, namely interpretation. 

3.2. Analysis 

What is meant by analysis in this study is the analysis of 

problems contained in mathematical problems by 

linking concepts to find solutions to problems that have 

been faced by the subject. Based on the data collected 

by the researchers, both subject 1 and subject 2 

answered "if it is assumed that all land must be planted, 

there are 2 ways to plant, namely collecting and 

separating". The following is a picture of the work of 

subject 1. 

Fig. 1 Subject Work 1 

 

The following are the results of researchers' interviews 

with subject 1 

Q: Can you clarify the purpose of collecting and 

separating? 

S1: If I assume all roses are planted separately, my step 

in working on the problem is first to calculate the area 

of land L = 3 × (10 × 10) = 300 m2. So the area of each 

color = 300: 4 = 75 m2 

Q: What do you mean by gathering? 

S1: If I consider the planted roses to be collected, that 

means the area is divided into 12 equal parts and then 

tried, so the shape of the image below. 

 

Q: why is it divided by 12? 

S1: because to get 3 parts of the same area, namely the 

size of the box, each box is 100 m2 

Q: What about the 12 people? 
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S1: There are 4 types of rose colors, so each square with 

an area of 100 m2 is divided into 4 parts with the same 

area of 25 m2. So each rose gets 3 parts of 12 squares 

Based on test results and interview results, it can be 

concluded that subject 1 and subject 2 have mastered 

the concept so that they can easily get solutions in 

solving the problem at hand. 

3.3. Evaluation 

Evaluation can be done correctly according to subject 1 

or subject 2. It can be seen from the results of their work 

and the results of interviews of researchers that they can 

evaluate the statements they made to make conclusions. 

For example "if it is assumed that all land must be 

planted, then there are 2 ways to plant, namely 

collecting and separating". 

So it can be concluded that subject 1 and subject 2 have 

good accuracy in evaluating each sentence and the 

information contained in the problem. This is in line 

with what is stated by Elder and Paul (2006) that 

accuracy is an intellectual standard used to determine 

the quality of the results of reasoning in evaluating 

someone . 

3.4. Inference 

Based on the test results, subject 1 has a better inference 

than subject 2. Subject 1 gives several statements to 

draw conclusions from the problem in question. Subject 

1 says that there are several possible answers in 

answering the problem in the problem. "If I assume that 

the roses planted are collected, it means that the field 

area is divided into 12 equal parts to form a square, but 

it can also be a right triangle." The following are the 

results of the work as well as the results of interviews 

with subject 1. 

Q: Are there other shapes besides the box? 

S1: Yes, that is a right triangle 

Q: Can you explain why you can form a right triangle? 

S1: Based on 12 previously formed squares, each box 

can be broken into 2 right triangles so that each type of 

rose gets 6 equal parts with an area of 50 m2. 

Q: Can you explain the purpose of the picture above? 

S1: from 12 squares formed per square can be broken 

into 2 right triangles, so that each rose gets 6 parts from 

24 right triangles. It can also be interpreted to be able to 

form 12 isosceles triangles of the same size so that each 

rose gets 3 parts of an isosceles triangle of the same 

size. 

Q: Are there any other shapes besides the right triangle 

S1: there is, that is the shape of a free area, the land can 

be formed 3 rectangles consisting of a length of 15 m 

and a width of 5 m. The most important thing is that any 

planting can be formed according to our wishes as long 

as there are no requirements in this regard. 

 

While subject 2 is only fixated on one conclusion only. 

He said that if it was assumed that planting roses 

gathered, that meant the area was divided into 12 equal 

parts to form a square size. So it can be concluded that 

the ability of inference on subject 2 is still not good. 

3.5. Explanation 

The explanation process of the two subjects can be seen 

from the whole work on the results of the test and the 

results of the interviews conducted when the subjects 

were asked to explain what they had done in solving the 

problem with questions. Based on the data obtained 

shows that both subjects can present their answers well, 

as well as the results of interviews with both subjects 

who can also explain well to researchers about the 

results of the answers they have done. 

4. Conclusion 

The results of this study indicate that subject 1 fulfills 5 

indicators of critical thinking skills, namely (1) 

interpretation, (2) analysis, (3) evaluation, (4) inference, 

and (5) explanation. Whereas subject 2 only fulfills 3 

indicators of critical thinking skills, namely (1) 

interpretation, (2) analysis, and (3) evaluation. 

Based on the results of data analysis in the results and 

improvement section, it can be concluded that the 

critical thinking ability for subject 1 is high because it 

meets five indicators of critical thinking ability, while 

the subject is classified as moderate because it only 

meets three indicators of critical thinking ability 
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because in subject 2 the inference indicator is still not 

seen compared to subject 1. That's because subject 2 

only looks at problem solving from one point of view 

without paying attention to another point of view from 

which then some conclusions can be drawn. 

The results of this study give researchers an idea of the 

critical thinking skills of students who are also a 

teacher. It is hoped that by knowing these conditions the 

researchers can design and develop learning that 

facilitates students to practice critical thinking skills. So 

when these students return to school and take over again 

as teachers, they can apply learning that can improve 

their students' critical thinking skills. Thus, students will 

get used to thinking critically. In addition, in learning 

the teacher must always involve students to think 

critically, give assignments containing critical thinking 

questions, monitor students' critical thinking skills by 

giving tests of critical thinking skills, then discuss them 

with students, so students are equipped with critical 

thinking skills. 
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