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Abstract - The problems that are still encountered in physics learning are related to the role of the 

teacher who still dominates during the learning, causing students to become less active and students' 

critical thinking skills to become low. This study aims to determine the feasibility of physics learning 

tools developed using a problem-based learning model designed to improve students' critical thinking 

on harmonious vibration material. The research method used is Research and Development (R&D) with 

a 4D type of research. The instrument used is in the form of a validation sheet filled out by one expert 

lecturer and three Physics Education students. The results of the validation sheet are analyzed using the 

Likert scale technique and then categorized in the cumulative score range of product eligibility. The 

results of the research obtained through aspect tests on the learning tools show that the physics learning 

tools developed using problem-based learning models on harmonious vibration materials is very 

feasible to be used as an alternative to learning with presentations that can improve students' critical 

thinking skills. For further research, the products developed can be put through the next stage of 

development, namely the limited trial stage to find out their validity and empirical reliability. Then, they 

can be put through the effectiveness trial stage to find out whether they can be used in in schools. 
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INTRODUCTION 

Thinking skills are one of the life skills 

that need to be developed through the 

educational process. Thinking skills can 

improve the processing intelligence of life 

skills, one of which is critical thinking skills. 

Critical thinking is a learning ability that 

must be taught to students because the 

results of critical thinking skills, combined 

with the knowledge gained by students, will 

be very useful for students' future lives 

(Sulardi et al, 2015). Therefore, the critical 

thinking skills of learners become one of the 

focuses that must be achieved in learning. 

Research conducted by Sulardi et al,. 

(2015) suggests that students' ability to 

analyze various physics problems using 

thinking skills is still low. Then, research 

conducted by Jiniarti (2019) suggests that 

students find it difficult to understand 

concepts and solve a problem related to 

physics material. From the results of 

observations made by Widaningrum & 

Sukardiyono (2021), it is known that almost 

all learning tools made by educators make 

use of conventional learning models and in 

the learning process students are less active 

because learning is teacher-centered 

(Teacher Centered Learning). This is one of 

the problems that causes students not to be 

equipped with activities to improve critical 

thinking skills in physics learning.  

In learning physics, understanding the 

concepts and answering questions are not 

enough. Learning physics requires students 

to practice developing the ability to conduct 

experiments and think critically 

(Widaningrum & Sukardiyono, 2021). 

Learning physics cannot be separated from 

the problem-solving process (Jiniarti, 2019). 
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Therefore, it is necessary to develop a 

learning model that can make students more 

active at the time of learning in order to 

improve their critical thinking skills. There 

are many approaches, strategies, methods 

and models that can be applied to train 

students' critical thinking skills in learning, 

one of which is the problem-based learning 

model. 

The essence of problem-based 

learning is to present students with authentic 

and meaningful problematic situations, 

which serve as a springboard for student 

investigation. Problem-based learning seeks 

to help students to become independent and 

self-regulated learners. Guided by teachers 

who are always encouraging and rewarding 

them when asking questions and finding 

their own solutions to various real problems, 

students will later learn to carry out their 

duties independently (Sulardi, 2015). During 

problem-based learning model activities, 

students become the main figures who are 

directly involved in learning, not just passive 

listeners to all the information conveyed by 

the teacher. Problem-based learning 

conditions students to learn to interact with 

groups, associates learning with other 

materials, and trains students to do inquiries, 

find appropriate problem-solving ways and 

think critically.  

Problem-based learning is in line with 

physics learning because problem-based 

learning provides stages for students to be 

able to solve physics problems that exist in 

everyday life based on physics concepts. 

Previous research conducted by Aripin et al 

(2021) suggests that physics learning tools 

that use problem-based learning effectively 

and efficiently improve students' problem-

solving and critical thinking skills. These 

previous problems and research thus serve as 

a consideration for researchers in developing 

physics learning tools using problem-based 

learning models to improve students' critical 

thinking skills. This tool is expected to be an 

alternative choice in carrying out physics 

learning to improve students' critical 

thinking skills. 

 

RESEARCH METHODS 

The method used in this article is R&D 

(Research and Development) and the type of 

research used is the 4D type. The 4D 

procedure in this study is: 

 

1. Define  

The first stage that is carried out is the 

define stage. At this stage, literature studies 

are carried out by analyzing the problems 

encountered in the learning process and 

investigating the factors that cause these 

problems so that it is necessary to develop 

learning tools. The problems discovered 

were that almost all learning tools made by 

educators used conventional learning 

models and that students were less actively 

involved in the learning process because the 

learning was teacher-centered, resulting in a 

condition where there was only very little 

critical thinking process involved in 

students’ learning physics. Based on this, the 

researcher concluded that it is necessary to 

develop learning tools in the form of lesson 

plan (hereinafter RPP), student worksheet 

(hereinafter LKPD), and assessment 

instruments using problem-based learning in 

order to improve students' critical thinking 

skills. 

 

2. Design  

The second stage is the design stage, at 

which stage a product design on harmonious 

vibration materials will be developed in the 

form of RPP, LKPD, and assessment 

instruments. The stages carried out on the 

design  of the RPP, LKPD, and assessment 

instruments are (1) determining what content 

will be used in the RPP, LKPD, and 

assessment instruments, (2) collecting 
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material related to harmonious vibrations 

from various accurate reference 

arrangements, (3) preparing the RPP and 

LKPD designs which contain the elaboration 

of objectives, core competencies, basic 

competencies, indicators,  and the activities 

that will be displayed, following the steps of 

problem-based learning. In the preparation 

of LKPD, the LKPD is designed as attractive 

as possible by combining, letters, layout, 

colors, and drawings that are in accordance 

with the material, (4) preparing assessment 

instruments related to harmonious vibration 

material by following learning indicators 

accompanied by drawings. 

 

3. Development  

The third stage is the development 

stage, at which stage a product feasibility 

test is carried out to determine the feasibility 

of the learning tools in the form of RPP, 

LKPD, and assessment instruments 

developed. The feasibility test assessment 

was carried out by one physics education 

lecturer and three physics education 

students. Feasibility test data collection is 

carried out using a Microsoft Word 

document with a Likert Scale in which there 

are aspects assessed in the RPP in the form 

of aspects of RPP identity, Basic 

Competencies, subject matter, 

activities/steps, assessments, time 

allocation, learning resources, and language. 

For LKPD, the aspects assessed include 

aspects of content feasibility, presentation, 

graphics and sources, and language. Then, 

for the assessment instrument, the aspects 

assessed encompass content, construction, 

and language. 

 

4. Dissemination  

The final stage is the dissemination 

stage. The purpose of this stage is 

disseminating the research products in the 

form of physics learning tools using 

problem-based learning models that have 

been developed. The dissemination stage is 

carried out by making scientific articles of 

the research results, which are then 

distributed in the form of e-journals.  

To determine the feasibility of the 

learning tools, Likert scale is used to analyze 

the validity of the learning tools. The 

validity of the learning tools developed was 

analyzed using the following equations 

(Sugiyono, 2013): 

 

P =
f

n
× 100%                                       (1) 

 

Note: 

P: Percentage earned  

f: Raw score obtained 

n: The ideal maximum score  

 

The percentage results are then converted 

into the following learning tools’ validity 

criteria: 

 

Table 1. Eligibility level qualification based on 

average percentage 

Level of achievement Qualification 

80% − 100% Highly Valid 

60% − 79.9% Valid 

50% − 59.99% Less Valid 

0% − 49.99% Invalid 

Source: Latifah, 2016. 

 

RESULTS AND DISCUSSION 

The results of the feasibility test 

assessment of the development of learning 

tools in this study were carried out by one 

physics education lecturer and three physics 

education students. Then, the results of the 

feasibility test assessment were analyzed by 

referring to Sugiyono feasibility test (2013). 

Here, the feasibility test results for the 

development of the learning tools in the form 

of RPP, LKPD, and assessment instruments 

using problem-based learning are shown in 

Table 2. 
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Table 2. RPP Feasibility Test Qualifications for Each Aspect 

Aspects 
Validator 

(Lecturer) 

Validator 

(Student) 
Average Category 

RPP Identity 100% 95.83% 97.90% 
Highly 

Valid 

Basic 

Competencies 
87.50% 87.50% 87.50% 

Highly 

Valid 

Subject Matter 75% 77.78% 76.39% Valid 

Activities 75% 80.56% 77.78% Valid 

Assessment 62.50% 66.67% 64.6% Valid 

Time Allocation 75% 75% 75% Valid 

Learning 

Resources 
75% 83.30% 79.15% Valid 

Language 75% 83.30% 79.15% Valid 

Based on the results of the analysis in 

Table 1, when thoroughly reviewed, the 

aspects of the RPP that have been developed 

were deemed as valid. So, the RPP that has 

been developed can be tested in the field. 

This is especially true for the identity and 

Basic Competencies aspect of the RPP, 

which obtained a high average score, namely 

97.9% and 87.5% respectively. Both aspects 

fell within the category “highly valid”.  

The results of the analysis on the 

activity aspect resulted in an average score 

of 77.78%, which fell within the valid 

category. The results of the assessment of 

the activity aspect suggests that the activities 

presented in the RPP developed using 

problem-based learning greatly affect 

student achievement in critical thinking. 

This is in line with research conducted by 

Widaningrum & Sukardiyono (2021), who 

said that learning physics requires students 

to practice developing the ability to conduct 

experiments and think critically 

(Widaningrum & Sukardiyono, 2021). 

Learning physics is also inseparable from 

the problem-solving process (Jiniarti, 2019). 

Furthermore, the aspect that obtained the 

lowest average score, but is nevertheless still 

categorized as valid, is the assessment aspect 

with an average score of 64.6%. This means 

that the assessment contained in the RPP 

developed needs to be put into details in 

order to display the type of assessment 

carried out.  

As for the LKPD, the LKPD 

developed encompassed learning objectives 

and activity steps in accordance with the 

syntax of problem-based learning. There are 

five syntax in the learning process using a 

problem-based learning model. The display 

of the LKPD is as follows: 

1) Initial View 

 
2) Learning Objective View 
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3) Syntax View 

 

Table 3. LKPD Feasibility Test Qualifications 

for Each Aspect 

Aspects 
Validator 

(Lecturer) 

Validator 

(Student) 
Average Category 

 Contents 

Feasibility 
82% 83.30% 82.85% 

Highly 

Valid 

Presentation 81.25% 85.42% 83.33% 
Highly 

Valid 

Language 75% 87.5% 81.25% 
Highly 

Valid 

 

Based on the results of the analysis in 

Table 2, overall, all aspects of the LKPD that 

have been developed are categorized as 

highly valid. Thus, the LKPD that has been 

developed can be tested in the field. In 

regards with the aspect of content feasibility, 

one of the validators stated that overall, the 

content contained in the LKPD that has been 

developed using problem-based learning is 

in accordance with the learning objectives. 

The assessment suggests that the material 

presented in the products developed is very 

feasible to be used to measure whether or not 

the learning objectives are attained 

(Yerimadesi et al,. 2018). 

The results of the analysis on the 

aspect of presentation are also categorized as 

highly valid. These results show that the 

illustrations and systematic collapses of the 

presentation used in LKPD are developed in 

accordance with the problems in the 

harmonious vibration material, so, it can 

attract the students’ attention during the 

learning process (Yunalis & Bayu, 2018). 

Then, the results of the analysis on the 

language aspect also obtained very valid 

results. These results show that the use of 

language is in accordance with PUEBI 

(Pedoman Umum Ejaan Bahasa Indonesia). 

The use of language that is in accordance 

with PUEBI can make it easier for students 

to understand the material presented during 

the learning process (Putri & Hum, 2020).  

 

Table 3. Assessment Instrument Feasibility 

Test Qualifications for Each Aspect 

Aspects 
Validator 

(Lecturer) 

Validator 

(Student) 
Average Category 

Content 100% 100% 100% 
Highly 

Valid 

Construction 68.75% 79.17% 73.95% Valid 

Language 100% 100% 100% 
Highly 

Valid 

 

Based on the results of the analysis in 

Table 3, when thoroughly reviewed, the 

aspects of the assessment instrument that 

have been developed were deemed as valid. 

Thus, the assessment instruments that have 

been developed can be tested in the field. 

This is especially true for the aspect of 

content and language, which obtained a high 

average score, 100%. Both aspects fell 

within the category highly valid. The results 

of the assessment on the content aspect 

indicate that the content in the assessment 

instrument greatly affects the results of the 

learning process, especially related to the 

results of student scores (Sudjana, 2010). 

Then, the results of the analysis on the 

Language aspect show that the language 

used is in accordance with PUEBI (Pedoman 

Umum Ejaan Bahasa Indonesia) and the 

sentences are easy-to-understand. 

The analysis on the construction 

aspect obtained an average of 73.95%, 

which is categorized as valid. These results 

suggest that the construction of the 

assessment instruments will have a direct 
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effect on the accuracy of the attainment of 

student learning outcomes (Ardhianti & 

Ishafit, 2018). One of the validators stated 

that the it is important that the developers be 

consistent in making the choices of answer 

in multiple choice question, to make it as 

valid as possible is to use almost the same or 

homogeneous choice so that there is a 

distractor effect on students. 

The RPP developed using problem-

based learning on harmonious vibration 

materials get feasibility test results for the 

aspects of RPP identity, Basic Competencies 

(KD), subject matter, activities/steps, 

assessment, time allocation, learning 

resources, and language. In LKPD, the 

aspects assessed are content feasibility, 

presentation, graphics and sources, and 

language. Then, in the assessment 

instrument, the aspects assessed are content, 

construction, and language, all of which are 

classified as very feasible. The development 

of this learning tool is also strengthened by 

previous research conducted by Aripin et al,. 

(2021) which suggests that physics learning 

tools that use problem-based learning 

models effectively and efficiently improve 

students' problem-solving skills and critical 

thinking skills.  Therefore, the RPP, LKPD, 

and Assessment Instruments developed 

using problem-based learning on 

harmonious vibration materials is very 

feasible to use. 

The implication of this study is that the 

product can be put through the next stage of 

development, namely the limited trial stage, 

to determine its validity and empirical 

reliability, and the effectiveness trial stage, 

to find out whether or not the RPP, LKPD, 

and Assessment Instruments developed is 

effective to be used in schools. The results 

obtained from the two stages will show that 

the RPP, LKPD, and Assessment 

Instruments developed using problem-based 

learning is feasible and effective, so that it 

can be applied in schools. 

 

CONCLUSION 

Based on the results of the analysis 

that has been carried out, it can be concluded 

that the development of learning instruments 

in the form of RPP, LKPD, and Assessment 

Instruments using problem-based learning 

on Harmonic Vibration material is very 

feasible to be used to improve the critical 

thinking skills of students. The discovery in 

the development of this learning tool is that 

the product can be used to measure the 

implementation of learning in achieving 

learning objectives, can cause a sense of 

attention of students, and can minimize 

misconceptions because the use of language 

in the learning tool developed is in 

accordance with PUEBI (Pedoman Umum 

Ejaan Bahasa Indonesia). 
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