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ABSTRACT 

Physics learning needs to be given by giving problems so 

that students can gain experience from their thinking 

abilities. Student's mindset will be more focused if they are 

able to think critically. The purpose of this study was to 

develop problem-based teaching material to improve 

informatics engineering students' critical thinking skills. 

With this teaching material development, students are 

expected to be able to maximize their thinking skills. This 

study used development research design that aimed to 

produce a problem-based physics teaching material. The 

trial subjects for this teaching materials were 3 lecturers 

and 12 informatics engineering students from University of 

PGRI Madiun. From this study, quantitative and qualitative 

data were obtained. The obtained data from the assessment 

of lecturers and students will be analyzed by average 

analysis technique. From the average value obtained, the 

feasibility level of problem-based teaching material will be 

determined. Based on the results of the analysis, the average 

value of 3.33 with good category were obtained. 

Furthermore, the results of this teaching materials 

development can be used in the implementation test. 

Teaching materials were needed by students to gain direct 

experience in learning physics.  

 
 

 

 

INTRODUCTION 
 

The physics course is a compulsory subject in the informatics engineering study program. Physics 

courses learn about natural symptoms that occur in this world. The subject of physics consists of 

measurements, vectors, kinematics, dynamics, work and energy, momentum impulses, dynamics of 

rotational motion, heat, and waves. The emphasis in this study was developing kinematics teaching 

materials, because kinematis is the foundation for the next subjects. Kinematics learns about motion 

without seeing the cause. 
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Nowadays college graduates need to be equipped with critical thinking skills. This ability is needed to 

enter community life and work. Therefore, physics learning needs to be given by giving problems so 

that students' critical thinking skills increase. The students’ mindset will be more focused if they are 

accustomed to think critically. 

 

Physics is the science that learns about nature with various forms of symptoms that occur. The concept 

of natural phenomena is obtained by scientists through a long process, so that concepts, laws, postulates 

and so on are obtained. In accordance with temperature physicists, physics learning is inseparable from 

understanding physics concepts, one of which is through the process of understanding and thinking. 

Understanding the concept will be solved if the learning begins with problems. Therefore, a thinking 

process is needed in learning physics. 

  

Thinking is a natural process carried out by each individual in solving problems in daily life. Thinking 

ability consists of basic thinking and high-level thinking [1]. Furthermore, high-level thinking itself is 

divided into four groups, namely problem solving, making decisions, critical thinking and creative 

thinking [2]. The indicators in this study use critical thinking skills. 

 

The ability to think critically needs to be instilled in students through the use of thinking at a higher 

level at each level, so that their thinking skills will be honed. Naturally, students will build reasonable 

thoughts. Critical thinking is the ability to analyze and evaluate data or information [3]. Furthermore, 

Ennis stated that critical thinking is a rational and reflective thinking concept that focuses on deciding 

what to do [4]. Based on these explanations, it can be concluded that critical thinking is a decision-

making process in solving problems with the process of analyzing and interpreting data. Indicators of 

critical thinking skills consist of, (1) defining and classifying problems, (2) assessing information that 

is linked to problems, and (3) solving problems or drawing conclusions [5]. Furthermore, Ennis 

explained the indicators of critical thinking ability which consisted of 12 indicators [4]. 

 

Based on the description above, it is necessary to design a teaching material that is able to improve 

students' critical thinking skills in the learning process, one of which is by giving problems. From the 

development of this teaching material, students are expected to master the basic concepts of physics 

better, through a thought process. The purpose of this study is to develop problem-based teaching 

materials in improving the informatics engineering students’ critical thinking skills. 

 

Some previous studies show that the development of teaching materials can improve thinking skills. The 

research conducted by Sudaryati et al. Showed that the development of problem-based modules to 

improve students' creative thinking skills was feasible [6]. In addition, research conducted by Maulida 

and Simanjuntak showed the feasibility of student-based teaching materials in improving student 

learning outcomes. This proves that teaching materials in learning need to be developed to achieve 

expectations [7]. Student’s achievement in physics can be improved by using the problem based [8]. 

 

 

METHOD 

 
This study uses a development research design. From this development research, it is expected to 

produce a product in the form of problem-based physics teaching materials on kinematics material. 

According to Borg and Gall, development research consists of ten steps which are the development cycle 

to produce a product [9]. In this study, the researcher adjusted the ten main steps to the conditions of the 

research to be carried out. Therefore, this problem-based teaching material was developed with the first 

five steps in development research. Five steps of development are carried out, namely (1) preliminary 

study, (2) planning, (3) product development, (4) initial field test, and (5) main product revisions. 

 

The testing step used is the feasibility test of teaching materials with certain criteria. Criteria feasibility 

test is a validation that involves a level problem, where the scale used is able to predict a variable 

designed as a criterion [10]. 
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Feasibility test data is obtained from assessments, responses, criticisms and suggestions from experts 

and students. The assessment results obtained are in the form of feasibility tests that are used to assess 

the feasibility of teaching materials that have been developed. Whereas responses, criticisms and 

suggestions are used to make revisions to improve the product being developed. 

 

The subjects of the trial were three expert lecturers at the University of PGRI Madiun and 12 informatics 

engineering students from 4 different classes who had different abilities. This was done to determine the 

level of readability of the developed teaching materials. In this study qualitative data and quantitative 

data were obtained. Quantitative data includes the average value of expert and user (student) validation 

questionnaires. The quantitative data is then carried out an average analysis to draw conclusions about 

the feasibility of teaching materials. While qualitative data in the form of responses, criticisms, and 

suggestions from lecturers and students are used to evaluate the developed learning materials. 

 

The obtained data from assessments by lecturers and students were analyzed by average analysis 

techniques. The average score that has been obtained then used to determine the feasibility level of 

problem-based teaching materials. The average score analysis technique used in the study to state that 

in knowing the final grade rating for each assessment questionnaire, the number of values can be 

obtained by dividing the number of respondents who answered the questionnaire [11]. Then the 

following average value formula is obtained. 

 

 𝑋̅  =  
∑ 𝑥

𝑛
  (1) 

Where: 
_

X  =  Average score 

 Ʃx = Total score assessment answers  

 n =  Number of assessors 

 

The rating scale in this study is 1 as the lowest value and the highest value is 4. Table 1 shows the 

eligibility criteria for the average analysis results. 

 

Table 1. Average Results Eligibility Criteria  

No Average score Category 

1 3.26 – 4.00 Feasible 

2 2.51 – 3.25 Quite feasible 

3 1.76 – 2.50 Less feasible 

4 1.00 – 1.75 Not feasible 

 

 

RESULTS AND DISCUSSIONS 

 
Preliminary studies 

The preliminary study phase is a step to identify problems in the learning process of physics courses. 

This is used as the basis for designing teaching material products to be developed. Based on the final 

semester exam, student scores on kinematics are still low which is an average of 68. In addition, 

questionnaires are also distributed to students of informatics engineering who have taken physics 

courses and interviewed the students. The results show that a teaching material is needed to facilitate 

students in learning physics. During this time, in learning physics using literature books and e-books. 

The problems in the books do not motivate students to study physics. Based on the results of 

observations, it can be concluded that the problem-based learning method has not been maximally 

applied. This clearly shows that student thinking activities are not optimal as well. Therefore, problem-

based teaching materials are needed to improve students' thinking skills, especially critical thinking. 
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Planning  

The planning stage aims to make the initial design of problem-based physics teaching materials. The 

flow of this stage is to determine: a) the expected learning outcomes and final abilities in kinematics 

material; b) the relationship between problem-based teaching materials and critical thinking; c) 

designing teaching materials and d) designing questions about the ability to think critically in accordance 

with the indicators. 

 

Product Development 

At this stage the design of instructional materials developed was produced. Teaching materials consist 

of 3 main parts, namely introduction, contents, and closing. Teaching materials developed by researchers 

include cover pages, inner cover pages, introductory pages, instructions for using problem-based 

teaching materials, table of contents, expected goals, contents, concluding, and research instruments. 

 

Initial Field Test 

The initial product field test is part of the validation stage. Validation is done by experts and limited 

trials are applied to students. Expert validation is carried out by experts and practitioners. Meanwhile, 

limited trials were conducted on 12 Informatics Engineering students who had taken physics courses. 

Students read and understand all the parts in the teaching material and then fill out the readability 

questionnaire of teaching materials. In Table 2 is the result of field test validation. And the readability 

test of teaching materials by students can be seen in Table 3. 

 

Table 2. Expert Validation Results 

No Validation Average Category 

1 Depth of Material 3.40 Feasible 

2 Layout 3.26 Feasible 

3 Use of Language 3.33 Feasible 

 

 

Table 3. Limited Field Test Results 

No Aspect  Average Category 

1 Effectiveness of sentences 3.32 Feasible 

2 Word difficulty level 3.39 Feasible 

3 Content 3.32 Feasible 

 

 

Main Product Revisions 

The main product revision is carried out to improve teaching materials before the implementation test. 

Based on the results of validation, solutions were obtained for the development of teaching material 

products. The results is, the revision of the phenomenon given to straight motion where initially the 

vehicle motion event should be replaced with more challenging phenomenon, namely comparing the 

motion of the vehicle with the motion of fruit falling from the tree. In addition, the material presented 

in teaching materials needs to be more clarified. Furthermore, the results of the revision regarding the 

arrangement of teaching materials are less proportional to the image aspect. The results of the analysis 

of the validation carried out by students obtained a study in several parts of teaching materials that must 

be revised. Some things that need to be revised in learning activities are: 1) improving the table of 

observations; 2) instructions in processing data and charting; and 3) add questions about the graph. The 

teaching materials that have been developed and revised are presented in Fig 1, 2, and 3 as follows. 

 

Teaching materials are needed by students to gain direct experience in learning physics. In addition, 

teaching materials can improve students' thinking skills. The results obtained from this development are 

teaching materials to improve students' critical thinking skills. Overall, the results of the teaching 

material validation obtained an average value of 3.33 which is categorized as feasible. Problem-based 

teaching material is feasible to enhance student creative thinking [12]. In addition, problem-based 

physics teaching materials are oriented to the ability to solve physics problems and physics learning 
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achievements are feasible [13]. In addition, Anisah and Lastuti state that the development of hot-based 

teaching materials to improve students' problem solving skills is feasible [14]. 

 

 
Fig 1. Cover page and homepage 

 

 
Fig 2. Content page and activity page 

 

 
Fig 3. Summary page and question evaluation page 

 

 

Critical thinking skills are needed by every student. Paul states that critical thinking is built on skills, 

such as finding conclusions, examining places, forming conclusions and diagnosing errors [15] [16]. 

Giving problems in learning is one way to develop critical thinking skills. This is in line with the research 

of Shaer and Gaber, which shows that there is a significant increase in critical thinking skills between 
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problem-based learning and conventional learning [17]. Problem-based teaching material is one way to 

be applied in learning to improve critical thinking skills. 

 

 

CONCLUSION AND SUGGESTION 
 

Conclusion  

This development of problem-based physics teaching materials in kinematics material is to 

improve students' critical thinking skills. The results of the validation of physics teaching 

materials are stated to be feasible to use as teaching material for the course. The feasibility of 

teaching materials based on the assessment gets an average score of 3.33.    
 

Suggestion 

For further research, it is recommended to conduct further research on problem-based teaching materials 

by conducting empirical feasibility tests to obtain teaching materials that have been tested for their 

theoretical and empirical feasibility. In addition, it also needs to be developed: 1) physics-based teaching 

materials based on problems with other materials; and 2) physics teaching materials to improve other 

thinking skills. So that there is a complete textbook used in physics subjects. 
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