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Abstract 

This study aims to describe the critical thinking skills of class VII B students of SMPN 1 Banjarmasin in learning 

mathematics using the model of problem-based learning (PBL) in the 2018/2019 study year. The method used in this 

research is the quantitative descriptive method. The object of research is the students' critical thinking skills. Data 

collection techniques using test techniques. The instrument used was a written test in the form of description to 

measure students' critical thinking skills in learning mathematics using the PBL model. The results showed that 

students' critical thinking skills in learning mathematics using PBL models in VIII grade students of SMPN 1 

Banjarmasin in the 2018/2019 academic year were in good qualifications. 
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1. Introduction 

Mathematical critical thinking ability is an essential 

mathematical ability that is essential and needs to be 

possessed by students who study mathematics. Several 

reasons underlie the statement. First, the ability to think 

mathematically contained in the curriculum and learning 

objectives of mathematics, among others; train to think 

logically, systematically, critically, creatively, and 

accurately and to think objectively, open to face 

problems in daily life and to face the ever-changing 

future [1]–[3]. Second, in critical thinking, a person does 

not easily accept something he receives, without 

knowing its origin, but he can be held accountable for his 

opinion accompanied by logical reasons [4]–[7]. Some 

experts define the term critical thinking with different 

expressions but contain similar meanings. Ennis defines 

critical thinking as reasonable reflective thinking and is 

focused on determining what is believed or done [8]–

[11]. Critical thinking relates to five key ideas namely 

practical, reflective, reasonable, trust and action. In 

addition, critical thinking also has four components, 

namely: clarity, basis, inference and interaction. 

Gokhale defines the term critical thinking as thinking 

that involves the activity of analyzing, synthesizing, and 

evaluating concepts [12]. In critical thinking, the 

activities involved in manipulating existing data or 

information become more meaningful. In mathematics, 

Glaser explains that mathematical critical thinking 

includes abilities and dispositions combined with the 

Advances in Social Science, Education and Humanities Research, volume 467

Proceedings of the SEMANTIK Conference of Mathematics Education (SEMANTIK 2019)

Copyright © 2020 The Authors. Published by Atlantis Press SARL.
This is an open access article distributed under the CC BY-NC 4.0 license -http://creativecommons.org/licenses/by-nc/4.0/. 56



  

 

initial knowledge, mathematical reasoning, and 

cognitive strategies to generalize, prove, and assess 

reflective mathematical situations [13]. 

Paying attention to the definition of critical thinking 

from the experts above, basically, critical thinking is 

classified as high-level thinking skills, which not only 

memorize but use and manifestation of materials learned 

in new situations. However, critical thinking is not 

equivalent to higher-order thinking skills. In critical 

thinking, all components of high-level thinking are 

contained, and also contain dispositions that are not 

contained in high-level thinking [14]. 

Critical thinking is a systematic process that allows 

someone to formulate and evaluate their own beliefs and 

opinions. Critical thinking is also an organized process 

that allows one to evaluate the evidence, assumptions, 

logic, and language that underlies the statement it 

receives. In critical thinking all abilities are empowered, 

be it understanding, remembering, distinguishing, 

analyzing, giving reasons, reflecting, interpreting, 

looking for relationships, evaluating even making 

temporary conjectures. 

Indicators of mathematical critical thinking ability 

according to [14] include the following abilities. 

a. Interpretation, namely the ability to understand and 

express the meaning/meaning of the problem. 

b. Analysis, namely the ability to identify and conclude 

relationships between statements, questions, 

concepts, descriptions, or other forms. 

c. Inference, namely the ability to identify and obtain 

the elements needed in conclusion.  

d. Evaluation, which is the ability to access the 

credibility of statements/ representations and can 

logically access the relationships between 

statements, descriptions, questions, and concepts. 

e. Explanation, which is the ability to state and justify 

reasons in the form of evidence, conceptual, 

methodological, criteria logical, and contextual. 

f. Self-regulation, namely the ability to monitor one's 

cognitive activity, the elements used in problem-

solving activities, especially in applying the ability 

to analyze and evaluate. 

In this study, the indicators used to measure critical 

thinking skills are as follows.  

a. Interpretation, namely the ability to understand the 

problem shown by writing known or asked 

questions correctly. 

b. Analysis, namely the ability to identify the 

relationships between statements, questions, and 

concepts provided in the problem shown by making 

mathematical models correctly and giving 

explanations correctly. 

c. Evaluation, namely the ability to use the right 

strategy in solving problems, complete and correct 

in doing calculations. 

d. Inference, namely the ability to make conclusions 

correctly. 

Mathematics education instructors at both the 

secondary and post-secondary levels can enhance 

students’ critical thinking skills by using instructional 

strategies that actively engage students in the learning 

process rather than relying on lecture and note 

memorization [15]. One learning model that can 

optimize critical thinking skills is the PBL model or 

problem-based learning. In general problem-based 

learning presents a variety of authentic and meaningful 

problems, which can serve as an incentive for students to 

conduct investigations and inquiry [16], [17]. One of the 

learning objectives by using the PBL model  is to 

develop thinking skills, then Yazdani [18] states that one 

of the objectives of the PBL model is to develop the skills 

of scientific reasoning, critical assessment, literacy 

information, interpersonal skills, self-direction skills, 

lifelong learning. Based on this, it appears that learning 

with PBL is designed to help students develop thinking 

skills, solve problems so that they become independent 

and autonomous students. 

Table 1. Critical Thinking Guidelines Guidelines 

Indicators 

Critical 

Thinking 

Students' Responses to Questions Score 

Interpretati
on 

Do not write the known and the asked. 0 
Write the known and asked incorrectly. 1 

Write down just what is known correctly or 

just what is asked exactly. 

2 

Write what is known and asked of the 

problem correctly but is incomplete. 

3 

Write what is known and asked of the 

problem precisely and completely. 

4 

Analysis 

Do not make a mathematical model of the 

problem given. 

0 

Make a mathematical model of a given 

problem but not right 

1 

Make a mathematical model of a given 
problem without explanation. 

2 

Make a mathematical model of the problem 

given precisely but there are errors in the 
explanation. 

3 

Make a mathematical model of the problem 

given correctly and explain it correctly and 
completely. 

4 

Evaluation 

Do not use strategies in solving problems 0 

Use strategies that are not appropriate and 
incomplete in solving problems. 

1 

Using the right strategy in solving problems 

but not complete, or using strategies that are 
not right but complete in solving problems.  

2 
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Use the right strategy in solving problems, 

complete but make mistakes in calculations 
or explanations. 

3 

Using the right strategy in solving problems, 

complete and correct in doing 
calculations/explanations. 

4 

Inference 

Do not make conclusions. 0 

Making conclusions that are not right and do 
not fit the context of the problem. 

1 

Making inaccurate conclusions, although 

adjusted to the context of the problem. 

2 

Make conclusions correctly, in context but 

not complete. 

3 

Make conclusions precisely, contextually 
and completely. 

4 

After the data obtained from the test results of critical 

thinking skills, the data will be analyzed using 

quantitative analysis with percentage techniques. 

3. Result and Discussion 

Students' critical thinking skills on the material system 

of two-variable linear equations in mathematics learning 

at SMP Negeri 1 Banjarmasin are assessed based on 

critical thinking indicators consisting of four indicators 

namely (1) interpreting, (2) analyzing, (3) evaluating, 

and ( 4) inference. As for the frequency distribution of 

students' critical thinking skills in learning using the PBL 

model is presented in Table 2. 

Table 2. Frequency Distribution of Critical Thinking Ability 

Value Qualification Frequency Percentage 

(%) 

85.01-100.00 Very Good 10. 30.30 

70.01-85.00 Good 9 27.27 
55.01-70.00 Sufficient 11 33, 33 

40.01-55.00 Less 3 0.10 

00.00-40.00 Very Less 0 0.00 

Total 33 100.00 

 

Based on Table 2 it can be seen that from 33 students 

who took mathematics learning using PBL models in 

class VIII B, SMP Negeri 1 Banjarmasin, there are 

almost 58% of students whose critical thinking skills are 

classified as very good and good qualifications, while the 

rest are in poor qualifications and very poor 

qualifications. The following is an example of one 

student's answer: 

 

Fig. 1. An example of one of the students' answers 

In Figure 1, it can be seen that the student gets the 

maximum score for each indicator of critical thinking 

ability, that is, the indicator of interpreting, analyzing, 

evaluating and evaluating. The student is able to write 

what is known and asked of the problem accurately and 

completely, make a mathematical model of the problem 

given and give an exact explanation, use the right 

strategy in solving problems and correct in making 

calculations, and is able to make conclusions precisely 

and completely, in accordance with the context of the 

problem given.  

The results of evaluating students' critical thinking 

skills in learning mathematics using PBL models on the 

material system of two-variable linear equations for each 

indicator of critical thinking skills in class VIII B in SMP 

Negeri 1 Banjarmasin are shown in the following Table 

3. 

Table 3. Average Achievement of Each Indicator for Critical 

Thinking Ability 

No

. 

Critical Thinking Skills 

Indicators 

Average 

Achievement  
Qualifying 

1 Interpretative 89.65 Very Good 

2 Analyzing 58.58 Pretty 

3 Evaluating 80.81 Good 
4 Menginferensi 59.85 Pretty 

average 72.22 Good 

 

Based on Table 3 can be seen that out of the four 

indicators critical thinking skills there are two indicators 

that the average achievement is included insufficient 

qualifications namely the indicator of analyzing and 

inferencing, and there is one indicator that the average 

achievement is included in a very good qualification 

namely interpreting indicators. In interpreting indicators, 

most students can write what is known and asked of the 

questions precisely and completely. This means that 

most students can understand the purpose of the problem 

well. The analyzing indicator is the ability to identify the 

relationships between statements, questions, and 

concepts provided in the problem shown by making 
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mathematical models correctly and giving explanations 

correctly. In this case, some students have been able to 

make mathematical models of the problems given, but 

most of them still have errors in giving explanations 

related to the modeling they made. This is because most 

students are not careful enough to solve the problems so 

that there are parts of the questions that are forgotten to 

explain mathematical modeling. The indicators evaluate 

the average student uses the right strategy in solving 

problems but makes mistakes in calculations. As for the 

indicators inference based on the scores obtained, many 

students do not write down the conclusions of the given 

problem.  

From the overall achievement of the indicators, the 

average value of the achievement of critical thinking 

abilities of students in class VIII B of SMP Negeri 1 

Banjarmasin is 72.22 and is in good qualifications. This 

is because during the learning process by applying the 

PBL model, students' critical thinking skills can work 

optimally. At the time of the learning process, students 

are accustomed to thinking and finding their own 

problems given by the PBL learning syntax that is 

learning begins with the student's orientation to the 

problem. The teacher only acts as a facilitator. At the last 

stage of the PBL model, there is a stage of analyzing and 

evaluating which is also an indicator of critical thinking 

skills. Also, the results of this study are in line with the 

opinion of [19] that one of the advantages of this 

problem-based learning model can develop students' 

ability to think critically. Other research state that PBL 

models of teaching is more effective for teaching 

mathematics. By adopting PBL models in teaching 

mathematics teacher can create a number of creative 

thinkers, critical decision makers, problem solvers which 

is very much needed for the competitive world [20]  

4. Conclusion 

Based on the analysis of research data shows that the 

students' critical thinking skills in mathematics using 

PBL models in class VIII SMPN 1 Banjarmasin learning 

year 2018/2019 are in good qualifications. 
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