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Abstract: The implementation of Natural Sciences learning is not only limited to the ability of students to 

remember and passively pay attention to the teacher's presentation, but in learning natural sciences, students 

must participate and play an active role in finding out the concepts that will be and are being studied so that in 

practice it requires a method for solving problems about nature systematically. To overcome these problems, the 

thing that can be done is to apply Problem-Based Learning to foster students' problem-solving abilities. The 

purpose of this study was to describe the level of validity and readability of the E-Module based on Problem-

Based Learning with the Theme of Substance Pressure to Grow the Problem-Solving Ability of Grade VIII 

Middle School Students. This development research uses the Thiagarajan development model, which consists of 

3 stages: define, design, and develop. The subjects in this study were 2 expert lecturers, 2 materials and teaching 

materials experts, 3 expert practitioners, namely natural science teachers, and 30 class VIII students. Data from 

the study were collected using interview sheets, validation sheets, and readability questionnaire sheets. The 

results of the validity of the E-Module were obtained with an average percentage of 87.25% with a very valid 

category. After being revised, a readability test was carried out on students, and the result was 90.65% with a 

very good category so that the E-Module created contains material and language that is easy to understand, as 

well as the writing of letters and pictures according to the material. 
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INTRODUCTION 

Natural Science is one of the sciences studied 

at the junior high school level, which studies various 

events or events that occur in nature. Natural science 

is obtained through systematic experimentation, 

observation, and discussion to get a reliable set of data 

regarding a symptom or process to provide direct 

experience in developing students' competence to 

know more about the natural surroundings in depth 

[1]. 

Implementing science learning that is applied 

in schools is more comprehensive than the ability of 

students to memorize and passively pay attention to 

the teacher's presentation but in practice. Students 

must actively discover the concepts to be learned 

through observation, experimentation, or 

experimentation [2]. 

Students who can solve problems in science 

learning, these students can understand the issues of 

the natural surroundings in-depth, can apply the 

concepts they have learned in various real situations, 

can analyze in observation, experiment, or experiment 

activities, and can synthesize an argument to form a 

unified meaning in concluding the results of 

observations [3]. 

Based on the results of interviews in three 

schools, namely SMPN 1 Kramatwatu, SMPN 3 

Kramatwatu, and SMPN 1 Waringinkurung, 

information was obtained that in implementing 

science learning in the three schools, students had not 

maximized their learning activities by finding their 

concepts because teachers tended to prefer the 

lecture method in their learning. The teacher chose 

the lecture method because of the limited number of 

teaching materials or textbooks that students can use 

either at school or home, so the teacher prefers to 

explain using the lecture method in the hope that 

students will have notes to be studied again. 

The Problem-Based Learning learning model 

is a learning model that can improve students' 

problem-solving abilities. To apply the learning 

model, guides and sources of information, such as 

teaching materials or lesson packages, are needed to 

guide activities during the learning process [4]. 

The substance pressure material is very close 

to students' daily life; one example is when students 

walk on muddy ground using wider footwear, using 

wider footwear will make it easier for them to walk 

in mud. But the material pressure of this substance is 

considered as a complex material. 

Previously there was research on using E-

Modules with the Problem-Based Learning model, 

which argued that problem-based learning models 

could make students think critically because students 

were challenged to solve problems by providing 

solutions to these problems [5]. The difference 

between this research and previous research is that 

this research examines four problem-solving 

indicators: formulating problems, planning problem-

solving, carrying out problem-solving, and re-

checking the problem-solving results. Apart from 

that, another difference is in the learning material, 
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where in this material, the material chosen is material 

with the theme of substance pressure. 

Based on the background of the problems that 

have been formulated, the researchers decided to carry 

out research with the title "Development of E-Module 

Based on Problem-Based Learning with the Theme of 

Substance Pressure to Improve the Problem-Solving 

Ability of Grade VIII Junior High School Students." 

 

RESEARCH METHODS 

This study uses Thiagarajan's Research and 

Development (R&D) research model. However, in 

this study, the development steps carried out were 

only up to three stages: define, design, and 

development.  

 

Define Stage 

The defined stage is needed to find out the 

problems in learning activities and get product 

information to be developed, which is formulated into 

five steps: 

1. Front end analysis 

Based on interviews obtained information 

that students still need to maximize their learning 

activities by finding their concepts because 

teachers tend to prefer the lecture method in their 

learning process. Another problem is that before 

starting the learning activity, the teacher 

sometimes poses a phenomenon or problem that 

orients students toward the problem. However, 

students still need clarification in understanding 

the problem and solving problems from the 

phenomenon or problem posed by the teacher. 

2. Student analysis 

Based on the results of the interviews, it was 

found that students had yet to reach the formal 

operational cognitive development stage. 

Namely, students had not been able to think 

abstractly and had not been able to solve 

problems by reflecting on their thoughts. 

3. Task analysis 

The task analysis is adjusted from the results 

of the student analysis. Namely, students still 

need to be able to think abstractly, cannot solve 

problems by reflecting on their thoughts, and 

cannot yet conclude systematically from what 

they observe so that essential competencies are 

chosen that are very close to students' lives. The 

selected essential competencies are class VII 3.3 

basic competencies regarding substances and 

their characteristics related to class VIII 3.8 

necessary competencies regarding substance 

pressure. 

4. Concept analysis 

Concept analysis is carried out based on core 

competencies, essential competencies, and 

materials to develop E-Module products. 

Researchers designed the material's content 

combined with a shared integration model that 

combines two disciplines that overlap concepts, 

skills, and attitudes. 

5. Analysis of learning objectives 

The researcher formulates the results of the 

task analysis and concept analysis that have 

been described previously so that they become 

learning objectives, namely through problem-

based learning E-Module students can 

distinguish the characteristics of solids, liquids, 

and gases, analyze the concept of pressure of 

solids in everyday life, carry out experiments on 

the pressure of solids, liquids, and gases, 

presents data on the results of experiments on 

the pressures of solids, liquids, and gases. 

 

Design Stage 

This design stage outlines the product design 

to be developed, namely choosing media in 

electronic modules with formats sourced from the 

Ministry of Education and Culture 2017. The layout 

consists of a cover, preface, table of contents and list 

of images, instructions for using the E-Module, signs 

for using the E-Module, introduction, learning 

activities, scoring guidelines, answer keys, glossary, 

bibliography, and author biography. 

 

Development Stage 

This stage is carried out when the product has 

been designed; then the next step is carried out, 

namely: 

1. Expert validation 

Expert validation is used to determine the 

validity level of the E-module product and 

whether the product made is valid. After 

obtaining the results of expert validation, then 

calculated using the following formula [6]: 

 

percentage value = Total score obtained x 100% 

                       Maximum total score    

The score obtained will then be entered 

with the following criteria [7] :  

81.25 % - 100 %    : Very Valid 

62.50 % -81.25%   : Valid 

43.75 % - 62.50 % : Quite Valid 

25% - 43.75 %       : Invalid 

 

2. Product revision 

The validation results obtained from 

material experts, teaching materials experts, and 

practitioner experts will then be used as 

improvement material in perfecting Problem 

Based Learning-based E-module development 

products. 

3. Readability Test 

The results of the product revision based on 

the assessment, suggestions, and input of 

experts will then be tested for readability to 

determine the readability level of the E-Module 

product to be developed. After obtaining the 
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results of the readability test, it is then calculated 

using the following formula [8]: 

 

Readability percentage =  

Total score obtained    x 100% 

Maximum total score  

       

The score obtained will then be entered with 

the following criteria [9]:  

80.1% - 100% : Very Good 

60.1% - 80%   : Good 

40.1% - 60%   : Pretty Good 

20.1% - 40%   : Not Good 

  0.0% - 20%      : Very Not Good 

 

Subject, location, and time of research 

This research was conducted in 3 schools, namely 

SMP Negeri 1 Kramatwatu, SMP Negeri 3 

Kramatwatu, and SMP Negeri 1 Waringinkurung, 

which was conducted in the 2022/2023 school year 

from March to April 2023. Who became the subject of 

this research were 2 subject matter lecturers, 2 

teaching material expert lecturers, 3 expert 

practitioners, and 30 samples of class VIII students. 

The data collection instruments used were interview 

sheets for grade VIII SMP Science teachers, 

validation sheets for material experts, teaching 

material experts, and practitioners, and questionnaires 

for students to test the legibility of E-Module 

products. The research data that has been obtained is 

then analyzed quantitatively and qualitatively. 

 

RESULTS AND DISCUSSION 

Presentation of Validation Data 

Problem-Based Learning E-Module Products 

with Substance Pressure Themes In this study, a 

validation assessment was carried out on material 

expert validators, teaching material experts, and 

practitioner experts with the following details : 

 

Material expert validation results 

The material expert validation assessment 

results obtained a percentage of 79.86% in the valid 

category. The material expert validation assessment is 

based on an evaluation divided into six components, 

namely the material's suitability, the material's 

completeness, the material's accuracy, the material's 

technique of presenting the material, the presentation 

support, and the language. 

The material suitability component obtained 

87.5% with a very valid category. The validation 

results show that the material presented in the E-

Module is in accordance with KI, KD, indicators, and 

learning objectives. 

The material completeness component gets a 

percentage of 75% in the valid category. The 

validation results show that the learning activities 

presented in the E-Module have orientated students 

towards problems, organized students to learn, guided 

students to solve problems according to plan, 

developed and presented their work, and analyzed 

and evaluated the problem-solving process that 

learners had carried out. 

 

Table 1. Results of Material Expert Validation 

Assessment 

 

No. Component Percentage 

(%) 

Category 

1. material 

suitability 

87.5 Very Valid 

2. material 

completeness 

75 Valid 

3. material 

accuracy 

75 Valid 

4. material 

presentation 

techniques 

79.16 Valid 

5. presentation 

support 

75 Valid 

6. Language 87.5 Very Valid 

Whole 79.86 Valid 

 

The material accuracy component gets a 

percentage of 75% with a valid category. The 

validation results show that the material presented is 

taken from relevant sources. Making teaching 

materials requires many books or other appropriate 

authorities as reference materials that can be viewed 

and expanded again in a more exciting style but still 

have to show the goals to be achieved [10]. 

The material presentation technique 

component obtained 79.16% in the valid category. 

The results of the validation show that the material 

presented is conveyed, closely related to everyday 

life, and the material is presented from the simple to 

the complex. Teaching materials must be delivered 

with clear and detailed explanations to give meaning 

to students so that students remember the material 

presented [11]. 

Presentation-supporting components get a 

percentage of 75% with a valid category. The 

validation results show that the material presented is 

equipped with pictures and videos according to the 

material. Pictures or visual illustrations in teaching 

materials are vital because they can attract students' 

attention so that they are more interested and more 

interested in learning [12]. 

The language component gets 87.5%, with a 

very valid category. The validation results show that 

the writing of words and sentences in the E-Module 

has been written using good and correct Indonesian 

language rules, and the language used is also easy to 

understand. Sentences used in teaching materials 

must refer to good and correct Indonesian grammar 

[13]. 
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The results of the validation of teaching material 

experts 

The results of the expert validation assessment 

of teaching materials obtained a percentage of 93.75% 

in the Very Valid category. The expert validation 

assessment of teaching materials is based on an 

evaluation divided into four components: components 

of content/material, language, presentation, and 

graphics. 

 

Table 2. Results of Teaching Materials Expert 

Validation Assessment 

 

No. Component Percentage 

(%) 

Category 

1. content 85 Very Valid 

2. language 95.83 Very Valid 

3. presentation 96.87 Very Valid 

4. graphics 93.75 Very Valid 

Whole 93.75 Very Valid 

 

The content/material component gets a 

percentage of 85% with a very valid category. The 

validation results show that the material presented in 

the E-Module follows core competencies, basic 

competencies, indicators, and learning objectives, and 

the learning activities offered in the E-Module have 

also orientated students towards problems, organized 

students to learn, guided students to solve problems 

according to plan, develop and present work, analyze 

and evaluate the problem-solving process that 

students have done. 

The linguistic component gets a percentage of 

95.83% with a very valid category. The validation 

results show that the language used is easy to 

understand, and the words and sentences used follow 

Indonesian language rules and the student's level of 

thinking. The sentence structure in teaching materials 

must refer to good and correct Indonesian grammar 

[14]. 

The presentation component gets a percentage 

of 96.87%, with a very valid category. The validation 

results show that the systematic presentation of the 

material in the E-Module is consistent, the concepts 

presented are coherent from easy to difficult, from 

simple to complex, and some pictures and videos are 

appropriate to the material. Pictures and videos in the 

E-Modul can increase students' enthusiasm and 

interest in participating in learning activities [15]. 

The graphical component gets a percentage of 

93.75% with a very valid category. The validation 

results show that the appearance, font, shape, color, 

size, and proportion of objects in the E-Module are 

appropriate, that is, attractive and consistent based on 

the pattern. 

 

Expert practitioner validation results 

The expert practitioner's validation assessment 

results obtained 89.04% in the very valid category. 

This expert practitioner validation assessment is based 

on an evaluation divided into four components, 

namely the components of content/material, 

language, presentation, and graphics. 

 

Table 3. Expert Practitioner Validation Results 

 

No. Component Percentage 

(%) 

Category 

1. content 83.33 Very Valid 

2. Language 91.66 Very Valid 

3. Presentation 83.33 Very Valid 

4. Graphics 92.85 Very Valid 

Whole 89.04 Very Valid 

 

The content/material component gets 83.33%, 

with a very valid category. The validation results 

show that the material presented in the E-Module 

follows core competencies, basic competencies, 

indicators, and learning objectives, and the learning 

activities offered in the E-Module have also 

orientated students towards problems, organized 

students to learn, guided students to solve problems 

according to plan, develop and present work, 

analyze and evaluate the problem-solving process 

that students have done. 

The linguistic component scored 91.66% in a 

very valid category. The validation results show that 

students can understand the language used, and the 

words and sentences used follow Indonesian 

language rules and the student's level of thinking. 

The sentence structure used in teaching materials 

must refer to good and correct Indonesian grammar 

[16]. 

The presentation component gets a value of 

83.33%, with a very valid category. The results of 

the validation show that the E-Module consists of an 

introduction, content in the form of learning 

activities, and closing; the concepts presented are 

sequential from easy to complex. The technique of 

giving the E-Module must have a consistent 

category starting from the introduction, content, and 

closing [17]. 

The graphic component gets a value of 

92.85% in a very valid category. It shows that the 

appearance, font, shape, color, size, and proportion 

of objects in the E-Module are appropriate, 

attractive, and consistent based on the pattern. The 

use of font size can affect students' reading interests. 

Therefore, in the E-Module product developed by 

the researcher, the letters on the cover of the E-

Module are larger, dominant, and proportional to 

attract students' interest in reading [18]. 
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Product revision  

Table 4. Revision Results Based on Material Expert Suggestions 

 

Before Revision After Revision 

I haven't used my photos yet 

 

Already using photos taken by myself. 

 
All examples still need to be added. 

 

An example question has been added. 

 
Foreign vocabulary needs to be italicized. 

 

Foreign vocabulary has been italicized. 
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Table 5. Revision Results Based on Teaching Materials Expert Expert Suggestions 

 

Before Revision After Revision 

The indicators of problem-solving skills and 

Problem-Based Learning syntax in the E-Module 

have yet to be explained. 

 

Indicators of problem-solving skills and 

Problem-Based Learning syntax contained in 

the E-Module have been explained. 

 
There has yet to be an answer key. 

 

 

There is already an answer key. 
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Table 6. Revision Results Based On Teaching Materials Expert Expert Suggestions 

 

Before Revision After Revision 

Not yet added tools, materials, and work methods

 

Tools, materials, and work methods have 

been added 

 

All examples still need to be added. 

 

An example question has been added. 

 
 

 

Readability Test 

The readability test results get a value of 

90.65% in the very good category. The assessment of 

the readability test is based on an evaluation that is 

divided into four components, namely the components 

of content/material, language, presentation, and 

graphics. 

The content/material component scores 

88.47% in the very good category. The validation 

results show that the material presented in the E-

Module is appropriate with core competencies, basic 

competencies, indicators, and learning objectives, and 

the learning activities offered in the E-Module have 

also orientated students toward problems that are 

close to everyday life, organizing participants' 

students to learn, guiding students to solve problems 

according to what has been planned, developing and 

presenting work based on problem-solving, 

analyzing and evaluating the problem-solving 

process that students have done. 

The linguistic component gets 87.91%, which 

is included in the very good category. The validation 

results show that the language used in the E-Module 

can be easily understood, and the words and 

sentences used follow Indonesian language rules and 

the student's level of thinking. The sentence 

structure in teaching materials must refer to good 

and correct Indonesian grammar [19]. 
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Table 7. Readability Test Results 

 

No. Component Percentage 

(%) 

Category 

1. content 88.47 Very Good 

2. language 87.91 Very Good 

3. presentation 95.83 Very Good 

4. graphics 90.41 Very Good 

Whole 90.65 Very Good 

 

The presentation component scored 95.83% in 

the very good category. The results of the validation 

show that the E-Module consists of an introduction, 

content in the form of learning activities, and closing; 

the concepts presented are sequential from easy to 

complex. The technique of giving the E-Module must 

have a consistent category starting from the 

introduction, content, and closing [20]. 

The graphic component scores 90.41% in the 

very good category. The validation results show that 

the appearance, font, shape, color, size, and 

proportion of objects in the E-Module are appropriate, 

that is, attractive and consistent based on the pattern. 

 

CONCLUSION 

From the results of the research that has been 

done, it can be concluded that the acquisition of 

validation results from experts gets an average 

percentage value of 87.25%, with detailed validation 

from material experts of 79.86% with a valid 

category, teaching materials experts of 92 .86% with a 

very valid category, expert practitioners 89.04% with 

a very valid category. After validation, the E-Module 

is then tested for legibility, and a percentage score of 

90.65% is obtained with a very good category. It 

indicates that the E-Module product developed 

contains material and language that is easy to 

understand, the availability of pictures and videos in 

each material, and the writing of letters, images, and 

layouts that have been appropriate. 
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