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Abstract. The development of technology 4.0 affects learning and teaching in schools, especially 

with the COVID-19 pandemic, which requires teachers and students to use technology. This study 

aims to develop mobile media on solar and lunar eclipse material, abbreviated as "GeMBul," which 

can assist teachers in teaching concepts. Students can repeat learning materials anytime and 

anywhere. The development of mobile media "GeMBul" was developed using the ADDIE model 

(analysis, design, development, implementation, and evaluation). Validation was carried out by 

three material experts and one media expert with 78.33 and 76. The mobile media "GeMBul" was 

valid/feasible to use in science learning. The limited trial of mobile media "GeMBul" to students 

and teachers obtained 91 and 94 with excellent categories. Reliability data were obtained from a 

multiple-choice test of conceptual understanding and technological literacy as many as 22 questions 

to 75 junior high school students in Surabaya. The reliability results stated that the test was 

declared reliable to measure students' conceptual understanding and literacy with high criteria. The 

responses of students and teachers to the "GeMBul" application in terms of the practicality of using 

the "GeMBul" application obtained data that students and teachers stated that the "GeMBul" 

application was efficient to use in science learning with scores of 83.96 and 90. 
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1   Introduction 

The rapid development of technology should be a place for teachers and students to improve 

the quality of education. Children need to be encouraged to be ready to acquire lifelong knowledge 

and skills in the 21st century [1]. Thus, the integration of technology becomes a must in the 

learning process. Learning that uses technology assistance in learning has various benefits for 

students ranging from involvement, comfort, convenience, achievement, and satisfaction [2]. One 

technology that almost everyone has is mobile. Mobile technology has entered every activity 

carried out by students or the community. The use of mobile has developed so that the functions of 

mobile technology are increasingly being used effectively. Mobile technology can be accessed 

anytime and anywhere. Mobile technology has also entered the realm of education, where the use 

of mobile technology can develop various ways of student learning both at school, at home, and in 

the community, interacting with others, sharing information and views, absorbing information 

from multiple sources, increasing student understanding of concepts, and achievement. Academic 

students in the learning process [3][4][5].  
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The use of mobile technology in science learning will also increase students' technological 

literacy as a form of skill development in the 21st century. One of the 21st-century skills that 

students must possess is the ability of students to access and use technology in the learning 

process. Technological literacy is seen as very important considering the increasingly rapid 

technological developments [6]. Technological developments will affect students' technological 

literacy in learning, especially during the Corona Virus Disease 2019 (Covid-19) pandemic where 

face-to-face learning cannot be carried out, so students and teachers are required to be able to 

carry out technology-based learning (e-learning). 

Technological literacy is the ability to use technology effectively in completing required 

learning tasks [7]. Rapid technological developments will need students to have good technical 

literacy skills. Therefore, students' literacy skills must be maintained to help achieve learning 

objectives. Students' specialized literacy skills will lead students to have the ability to adapt, adapt, 

find and evaluate technology that can be used to achieve learning goals [8]. 

One way to integrate mobile technology in learning is to apply the learning media needed to 

help today's learning process, especially during the COVID-19 pandemic. Mobile technology-

based media is one of the best solutions considering the very high use of mobile technology 

among students and teachers. Mobile media in learning can help teachers explain science concepts 

and improve students' conceptual understanding and technological literacy. 

One way to integrate mobile technology in learning is to apply the learning media needed to 

help today's learning process, especially during the COVID-19 pandemic. Mobile technology-

based media is one of the best solutions considering the very high use of mobile technology 

among students and teachers. Mobile media in learning can help teachers explain science concepts 

and improve students' conceptual understanding and technological literacy. 

2   Research Methods 

This study uses the ADDIE development model, namely analysis, design, development, 

implementation, and evaluation. The model is a more systematic, simple, and interactive process 

in which each phase integrates and synergizes with each other [9,10]. This article is limited to the 

development stage and the validity and reliability tests of students' conceptual understanding and 

technological literacy. The subjects of this study were 7th-grade junior high school students in 

Surabaya as many as 75 students. Furthermore, validation is carried out by experts by validating 

the content/material and media from the mobile media “GeMBul”. The data were obtained from 

the results of the validity and comments given by material and media experts on the "GeMBul" 

application using a media and material validation questionnaire. The experts who carried out the 

validity of the "GeMBul" application consisted of 3 material experts and 1 media expert. 

Reliability data were obtained from the multiple-choice test of conceptual understanding and 

technological literacy as many as 22 questions and the data were analyzed using SPSS version 26.  



3   Results and Discussion 

The development of the mobile media "GeMBul" was carried out using the ADDIE 

development model in science learning at the junior high school level to improve students' 

conceptual understanding and technological literacy. In this study, it was limited to the 

development stage because the researchers only looked at the validity of the "GeMBul" 

application in science learning and the consistency of the conceptual understanding test and 

technological literacy in measuring students' understanding and literacy levels of the material 

provided and seeing the responses of teachers and students related to the practicality of using the 

application. "gamble" in science learning. 

 

3.1 Analysis Stage 

The mobile media "GeMBul," which was developed in this study, raised the solar system's 

subject matter, sub-material of solar and lunar eclipses. Development of mobile media "GeMBul" 

to improve students' understanding of concepts and technological literacy. The portable media 

"GeMBul" contains easy-to-access content, is easy to use, and can be used in the form of games 

that can be played individually and in groups. The development of "GeMBul" mobile media 

analyzes the curriculum, materials, and student characteristics. 

 

3.1.1 Curriculum Analysis Results 

The curriculum used in Indonesia is the 2013 curriculum. Based on the science subject 

syllabus data, there are core competencies and essential competencies selected in the study, as 

shown in table 1. 

Table 1. Core Competencies and Basic Competencies for Class VII Science Learning regarding Solar and 

Lunar Eclipses 

Core Competencies Basic Competencies 

3. Understanding knowledge (factual, conceptual, and 

procedural) based on curiosity about science, technology, 

art, culture related to visible phenomena and events 

4. Trying, processing, and presenting in the concrete realm 

(using, parsing, assembling, modifying, and helping) and 

the abstract realm (writing, reading, counting, drawing, and 

composing) according to what is learned in school and 

other sources in the same perspective. /theory 

3.11 Understanding the solar system, the 

rotation and revolution of the earth and 

moon, and their impact on life on earth 

4.11 Presenting works on the impact of 

the rotation and revolution of the earth and 

moon for life on earth based on 

observations or searches for information 

sources. 

 
3.1.2 Material Analysis 

 Based on the core competencies and essential competencies above, they can be broken 

down into several main topics: the planets, the concept of a solar eclipse, lunar eclipse, telescope, 

and tides. The primary materials that have been described are made indicators to be achieved, 



which aim to focus research on the indicators to be completed in the manufacture of mobile media 

"GeMBul." The details of the indicators of the selected subject matter can be seen in table 2. 

 

 

Table 2. Basic Competencies and Indicators on the Concept of Solar and Lunar Eclipse 

Basic Competencies Indicators 

3.11 Understanding the solar system, 

the rotation and revolution of the earth 

and moon, and their impact on life on 

earth 

4.11 Presenting works on the impact 

of the rotation and revolution of the 

earth and moon for life on earth based 

on observations or searches for 

information sources. 

1. Classify the characteristics of the planets in the solar 

system 

2. Explain the concept of eclipse 

3. Explain the process of the total, ring, and partial solar 

eclipses 

4. Explain the process of accommodation, partial and 

penumbral lunar eclipses 

5. Explain about telescope 

6. Describe the position of the sun, moon, and earth during a 

lunar and solar eclipse 

7. Explain the effects of solar and lunar eclipses 

 
Based on the KD and indicators above, the content/material in the mobile media "GeMBul" 

is created, improving students' conceptual understanding and literacy in science concepts. The 

material/content in educational media must pay attention to the content provided to students so 

that it is exciting and can be played by students [11]. 

 

3.1.3 Analysis of Student Characteristics 

Analysis of student characteristics was carried out by interviewing via WhatsApp (WA) 

with teachers in the classroom. Based on the results of interviews obtained, in learning, students 

tend to be passive, only listen to the teacher's explanation, lack motivation in online learning. 

Internet signal is also one of the reasons why students sometimes don't attend lessons while online. 

Besides that, the teacher also explained the effect of cell phones on students because, during the 

pandemic, students studied more online and played more games than at home. The teacher also 

found that students answered the questions correctly when the individual material exams were 

conducted online. But when the school's midterm exams held offline exams, it was found that 

there were still many students who did not understand the material presented. The teacher suspects 

this is because students can copy answers via the Internet, not the results of students' 

understanding. 

In addition, students' character at the seventh grade of junior high school is a transitional 

age where students are more likely to like to play and practice hands-on. The development of 

technology also makes teenagers dependent on the Internet and online games [12]. Students' 

varied learning styles are also a challenge for teachers in conveying solar and lunar eclipses both 

online and online the tendency of students to learn when learning is considered attractive by them. 

 

3.2 Design Stage 

The mobile media "GeMBul" developed is a game-based media that is expected to increase 

students' understanding of concepts and technological literacy. Previous research has shown that 



game-based learning can increase motivation, student engagement [13], effectively used in 

education [14], and improve students' learning attitudes, achievement, and self-confidence [15]. 

The developed mobile media "GeMBul" also contains evaluations that can measure students' 

conceptual understanding. According to [16], it is essential to include assessment in game-based 

learning to show the achievements in the teaching. The "GeMBul" mobile media design made by 

researchers can be seen in Figure 1. 
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Fig. 1. (a) “GeMBul” cover design (b) KD Design and Indicators and Learning menus (c) Key Functions 

on “GemBul” media 

 

3.3 Development Stage 

 Development is carried out according to the design carried out. However, in the process, the 

researchers made changes to the layout and background of the "GeMBul" application to make it 

look attractive to students. The results of the development of the "GeMBul" application media can 

be seen in Figure 2. 
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(c)                                                                                          (d) 

Fig. 2. (a) cover of “GeMBul” (b) Learning Menu (c) Room view of solar and lunar eclipses (d) display of 

mission instructions that students must do. 

 

3.4 Validation of “GeMBul” mobile media by experts 

 The “GeMBul" mobile media created and tested and has passed the repair and refinement stage is 

validated by material and media experts. The "GeMBul" media was validated by three material experts and 

one media expert to be used in learning. The results of the validation of the experts can be seen in table 3. and 

table 4. 

3.4.1 Material expert validation results 

 Three validators carried out material expert validation with the results of the validators being seen in 

table 3. 

Table 3. Material Expert Validation Results 

No Name Validator Eligibility Percentage (%) Criteria 

1. Validator 1 75 Valid 

2. Validator 2 86 Very Valid 

3. Validator 3 74 Valid 

Rata-rata 78.33 Valid 

 

Based on the results of material expert validation, it was concluded that the content contained 

in the "GeMBul" application was suitable for use by users. 



 

3.4.2 Media Expert Validation Results 

One validator carried out media expert validation with the results of the validator can be 

seen in table 4. 

Table 4. Media Expert Validation Results 

No Name Validator Eligibility Percentage (%) Criteria 

1. Validator 1 76 Valid 

 

Based on the results of media expert validation, it was concluded that the "GeMBul" 

application media was suitable for use by users. 

 

3.5 Reliability of mobile media “GeMBul." 

The development of the mobile media "GeMBul" is carried out to improve students' 

conceptual understanding and technological literacy. Concept understanding and specialized 

literacy tests were made to measure students' abilities before and after using the mobile media 

"GeMBul" in science learning. Before the "GeMBul" mobile media reliability test was carried out, 

an examination of the difficulty level of the questions and the differentiating power of the 

questions was conducted. The story of difficulty test is carried out to see the proportion of 

inquiries made in complex, medium, and accessible categories. At the same time, the 

Distinguishing Power or the discrimination index to see and distinguish between the intelligent 

group and the group that is somewhat lacking with the decision criteria presented in the table. The 

analysis of the IBM SPSS version 26 differentiating power and the level of difficulty of the 

technology literacy test and understanding concepts can be seen in Tables 5 and 6. 

Table 5. Criteria for Question Difficulty Level [17] 

Range Koefisien Kriteria 

0,00-0,30 

0,31-0,70 

0,71-1,00 

Hard 

Medium 

Easy 

 

Tabel 6. Discriminating Power Criteria [17] 

Range Koefisien Kriteria 

0,00-0,20  

0,21-0,40  

0,41-0,70  

0,71-1,00 

Ugly 

Enough 

Good 

Very good 

     

 

 

Table 7. Result of SPSS Results of Discriminating Power and Difficulty Level of Technology Literacy Test 

and Concept Understanding 

No Discriminating Power Difficulty Level Information 



Test Value Criteria Value Criteria 

Technology Literacy 
 

1. 
.306 Enough .82 Easy 

Revised, used 

2. 
.257 Enough .87 Easy 

Revised, used 

3. 
.385 Enough .71 Easy 

Revised, used 

4. 
.347 Enough .83 Easy 

Revised, used 

5. 
.168 Ugly 

.47 
Medium 

Not Used 

6. 
.332 Enough 

.50 
Medium 

Revised, used 

7. 
.423 Good .59 Medium 

Used 

8. 
.305 Enough .62 Medium 

Revised, used 

9. 
-.075 Ugly .38 Medium 

Not Used 

10. 
.396 Enough .55 Medium 

Revised, used 

11. 
.339 Enough .45 Medium 

Revised, used 

12. 
.478 Good .76 Easy 

Used 

Concept Understanding 
 

22. 
.360 Enough .50 Medium 

Revised, used 

23. 
.523 Good .68 Medium 

Used  

24. 
.231 Enough .43 Medium 

Revised, used 

25. 
.218 Enough .78 Easy 

Revised, used 

26. 
.399 Enough .80 Easy 

Revised, used 

27. 
.364 Enough .58 Medium 

Revised, used 

28. 
.422 Good .59 Medium 

Used  

29. 
.442 Good .46 Medium 

Used 

30. 
.572 Good .55 Medium 

Used 

31. 
.246 Enough .37 Medium 

Revised, used 



 
Based on table 7, information is obtained that the test results of technological literacy 

questions are 12 questions; two questions cannot measure students' technological literacy because 

they are in the wrong and easy category. The technological literacy questions used for this 

research are ten questions. Furthermore, ten questions on the conceptual understanding test can 

measure the students' overall conceptual understanding ability. Moreover, the instrument test 

results are processed by obtaining a reliability index and then interpreted. The interpretation of the 

reliability index can be made based on the following table 8. 

 

Table 8.Reliability Criteria[17] 

Coefficient Range Criteria 

0,81-1,00  

0,61-0,80  

 0,41-0,60  

0,21-0,40  

0,00-0,20 

Very high 

High 

Enough / Moderate 

Low 

Very low 

 

An instrument is reliable if count>table at a significance level of 5% [17]. The results of the 

reliability analysis of conceptual understanding and technological literacy are presented in table 9. 

 

Table 9. Reliability Results of Concept Understanding and Technology Literacy Tests Tes 

Tes Reliability Statistics 

Cronbach's Alpha N of Items Conclusion  Criteria 

Concept Understanding .658 12 Reliable Tinggi 

Technological Literacy .717 10 Reliable Tinggi 

  
Based on table 9, it can be concluded that the student's concept understanding and 

technological literacy test questions are reliable and suitable to be used to measure students' 

conceptual understanding and technical literacy skills. 

 

3.6 Teacher and Student Responses 

Student and Teacher Responses to the Practicality of Mobile Media "GeMBul," which was 

developed in science learning, can be seen from the questionnaires that the researchers distributed 

to students and teachers. The practicality of the generated mobile media "GeMBul" can be seen in 

tables 10 and 11. 

 

Table 10. Results of Student and Teacher Responses to the Practicality of “GeMBul” Mobile 

Media 

Assessment Aspect Student Teacher 

Score  Average Criteria Score Average Criteria 



(%) (%) 

Ease of use of mobile media "GeMBul" in 

learning 

74 87.06 Very 

Practical 

5 100 Very 

Practical 

Increase student interest and motivation 

when used in individual and classroom 

learning 

61 71.76 Practical 5 100 Very 

Practical 

It can be used for individual study by 

students 

65 76.47 Practical 4 80 Practical 

It can be used as a teaching aid for teachers 63 74.12 Practical 4 80 Practical 

Helping students understand the concept of 

solar and lunar eclipses and their impact on 

the earth. 

73 85.88 Very 

Practical 

5 100 Very 

Practical 

"GeMBul" media which was developed 

according to the characteristics of class VII 

SMP students 

67 78.82 Practical 4 80 Practical 

 

The practicality of mobile media "GeMBul" is to see the usefulness of using mobile media 

"GeMBul" in science learning for class VII. Suitability was analyzed using the average score of 

the questionnaire distributed to 17 students and one teacher of 83.96 and 90 with a convenient 

category (V> 80). Judging from the comparison of each aspect of the assessment to the teacher, 

namely the ease of using mobile media "GeMBul" in learning of 87.06 with efficient criteria, the 

element of increasing student interest and motivation when used in learning both individually and 

in class is 71.76 with practical measures, the papacy element is used for individual learning by 

students is 76.47 with helpful categories, aspects that can be used as teaching aids for teachers are 

74.12 with practical criteria, aspects of Assisting students in understanding the concept of solar 

and lunar eclipses and their impact on the earth is 85.88 with efficient measures and media factors 

"GeMBul" which was developed according to the characteristics of the seventh-grade junior high 

school students of 78.82 with practical actions. Based on the results of practicality carried out on 

students and teachers, it can be concluded that the media developed is very practical to be used by 

students and teachers. 

Mobile media "GeMBul" can help increase students' interest and motivation when used in 

individual learning and in the classroom to get responses from students that can increase student 

interest and motivation. This can be seen from the comments given by students in the distributed 

questionnaires. The results of previous studies stated that implementing a mobile app can increase 

student motivation in learning, namely research conducted by  [18][19][20][21]. Mobile media 

"GeMBul" can be used for individual learning by students getting responses from students and 

teachers that it is practical to operate both individually. The portable media "GeMBul" 

development was compiled and developed to be used separately or in groups. The design used by 

the "GeMBul" media car, which can be used offline, can support students to study independently 

at home and can access learning materials anytime and anywhere [22], which are not limited by 

space and networks. Internet. In line with the opinion [23], said that android-based learning can 

facilitate students who not only learn with content quickly but can also improve students' mobile 

learning performance, such as problem-based learning, knowledge construction tools (e.g., 

concept maps), discussion issue-based, collaborative learning, inquiry-based learning design, 

project-based learning, peer-assessment strategies, and digital storytelling. 



Furthermore, it can be used as a teaching aid for teachers to get an efficient response used by 

teachers in learning. This means both teachers and students say that the mobile media "GeMBul" 

can be a choice of android-based media that can be used in teacher teaching in improving student 

learning outcomes. This is in line with the opinion [24], which says that teachers can use mobile 

technology to facilitate the development and practice of student skills. So that not only can 

teachers benefit from mobile technology, but students can also develop their skills and knowledge. 

"GeMBul" mobile media can also help students understand the concept of solar and lunar eclipses 

and their impact on the earth, getting responses from students and teachers that students gain a 

better understanding after using. "GeMBul" mobile media. Finally, the "GeMBul" media was 

developed according to the characteristics of the seventh-grade junior high school students who 

received responses from students and teachers who stated that the "GeMBul" media agreed that 

the "GeMBul" mobile media was under the characteristics of students. Before developing the 

mobile media 'GeMBul', researchers had analyzed the factors of junior high school students so that 

their mobiles were designed according to the characteristics of students so that they could facilitate 

the development and abilities of students. 

4   Conclusion 

Based on the validity, reliability, and questionnaire responses of students and teachers to the 

mobile media "GeMBul" in science learning, it is concluded that the portable media "GeMBul" is 

valid, reliable, and practical to use in education. With the ease of using "GeMBul" mobile media 

in science learning, most students and teachers believe that using "GeMBul" mobile media is 

efficient to use. Students and teachers argue that the menus and buttons contained in the media 

provide convenience for students and teachers in accessing learning materials included in the 

"GeMBul" application. In addition, the "GeMBul" application can be a choice of educational 

games in learning that can increase students' enthusiasm for learning. Based on the explanation 

above, the researcher can recommend that the mobile media "GeMBul" can be a choice of mobile 

media that can be used by teachers and students in improving students' conceptual understanding 

and technological literacy. The portable media "GeMBul" has the advantage that it can be 

accessed anytime and anywhere without an internet network for all Android smartphones. Further 

research can develop mobile media for other learning materials. Mobile media can be developed 

based on Android or iOS and based on 3D so that it is easier for students to understand concepts. 
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