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The use of Android smartphones is predominant in schools, including in 

Islamic Education (PAI) subjects. Studies show that smartphones are 

frequently used in learning, but they also contribute to gaming 

addiction among students. Banning smartphone use is not always 

effective; however, if utilized properly, they can offer significant 

benefits. Criticism of PAI in schools includes an overemphasis on 

memorization, particularly in history lessons. Research at SMA Negeri 

1 Kalasan indicates that students are allowed to use smartphones in 

class, highlighting the need for a more directed approach to technology 

use. This study employs a Research and Development (R&D) model, 

specifically the 4D model, which consists of define, design, develop, and 

disseminate stages. Data was collected through questionnaires and 

validation sheets. The learning media was validated in two stages, 

assessing instructional, media, and content aspects. The learning media 

was trialed in both small and large groups to gauge student responses. 

The subjects of the study were students in class X-1 Phase E at SMA 

Negeri 1 Kalasan. The instruments used were developed and validated 

by experts in Educational Technology. Data analysis techniques 

involved calculating averages and converting them into percentages. 

The research findings indicate: 1) Initial analysis identified significant 

needs from PAI teachers and students for Android-based learning 

media. The learning media focused on the Walisongo material for class 

X, with the final product in .apk file format. 2) First-stage assessments 

by instructional, media, and content experts showed validity scores of 

76.67% (valid), 80.00% (valid), and 73.33% (valid), respectively. In the 

second-stage assessments, validity scores improved to 91.67% (very 

valid), 98.00% (very valid), and 86.67% (very valid). 3) Student 

responses from both small and large group trials indicated a validity 

level of 87.2% (very valid) and 90.0% (very valid). The learning media 

is deemed suitable and practical for use and has been disseminated 

through the application store, registered with a Copyright Registration 

Certificat. 

 

Keywords: Android, discovery learning, Walisongo, interaktif.. 

  

(*) Corresponding Author: 20104010020@student.uin-suka.ic.id  

How to Cite: Rifai, I., & Nurhaliza, N. (2024). Development of Android Applications Based on Discovery 

Learning for Interactive Learning Media for Islamic Religious Education. International Journal of 

Education, Information Technology, and Others, 7(4), 56-65. Retrieved from 

https://jurnal.peneliti.net/index.php/IJEIT/article/view/11102 

 

INTRODUCTION 

The development of wireless, information and communications technology 

has encouraged the use of mobile devices in Indonesia, making it the fourth 

largest smartphone market in the world. Android dominates the smartphone 

operating system market share in Indonesia with almost 89%. Data shows that 

66.36% of Indonesian people use smartphones in various places, including at 

school. In the context of Islamic Religious Education (PAI), the use of 

smartphones is very intensive for various purposes, such as assignments, Islamic 
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history applications, Google Forms, and quizzes, which raises the attention of 

researchers and educators to their advantages and challenges. 

Challenges in using smartphones in PAI learning include addiction, attention 

disorders, and communication problems, which can have a negative impact on 

learning achievement. Research shows that avoiding distractions from 

smartphones can increase student learning scores. Smartphone use also has a 

negative impact on students' social behavior, such as lack of verbal interaction and 

interest in reading. There is a low correlation between smartphone use and interest 

in studying in high school students, who more often use these devices to play 

games than to study. Banning the use of smartphones in class is considered 

ineffective in overcoming addiction, distraction and behavior change, considering 

that smartphones have become an integral part of education. Educators need to 

create a supportive learning environment and change teaching methods to make 

them more relevant to the interests of the younger generation. 

Integration of learning materials with technology and innovative approaches 

could be a solution. Smartphone and mobile technology offers many advantages, 

including portability, operating system responsiveness, and ease of social 

interaction, which supports the development of various learning media. Educators 

are now utilizing mobile technology to help students learn both inside and outside 

the classroom, emphasizing the importance of technology integration in education 

in the digital era. 

The use of smartphone devices in education has a positive effect, with an 

average effect size of 0.523 on student learning outcomes, which supports the 

development of more effective educational policies in technology integration. The 

integration of media and technology in PAI learning provides great benefits, such 

as the visualization of complex religious concepts, which can improve students' 

understanding and learning experiences. However, there are still few learning 

applications designed specifically for PAI compared to informal contexts. 

Therefore, PAI teachers need to adapt to technological advances and adopt 

modernization in learning to utilize media and technology effectively. 

The integration of technology in education must consider technological and 

pedagogical aspects in a balanced way. Research on learning technologies often 

focuses more on the exploration of the technology and less on its impact on the 

teaching and learning process, and emphasizes the functional features of the 

application rather than the theoretical and pedagogical basis of its use. The 

Discovery Learning model encourages students to be active, even though it 

requires more time. The integration of appropriate learning media can increase 

student engagement and interest, as well as accelerate understanding, making it 

effective in PAI subjects. 

The historical element in PAI aims to provide a comprehensive understanding 

of the development of the Islamic religion, but learning the History of Islamic 

Culture in schools is often criticized for being too dependent on memorization and 

boring lecture methods. Initial research at SMA Negeri 1 Kalasan shows the 

potential and challenges of using smartphones in PAI learning, which requires 

guidance and strategies from teachers, schools and parents to maximize the 

benefits and minimize the negative impacts. 
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Literature on the use of smartphones in learning still focuses on technological 

aspects, and little has examined the pedagogical aspects. This is in accordance 

with the recommendations of researchers who state the need for comprehensive 

development of instructional design with mobile devices. Smartphone integration 

in learning must be done with careful planning to maximize benefits and minimize 

negative impacts. Based on this background, researchers are interested in offering 

solutions by developing learning media as an applied innovation. 

. 

METHOD 

Development Model 
This research uses research and development (RnD) methods to create 

innovation in the field under study, focusing on the development of effective 

products in the school context rather than theory formulation or testing, as 

suggested by Gay et al. and Priyanto. This research adopts a Research and 

Development design with a 4D model. The 4D model involves the steps define, 

design, develop, and disseminate. In general, it can be seen in the image below 

  

  

Development Procedure 
  

First, at the define stage, this research includes several analyses: (i) initial analysis 

of the needs for Android-based PAI learning media through a questionnaire for 

PAI teachers; (ii) analysis of the characteristics of class X students at SMA Negeri 

1 Kalasan using a questionnaire; (iii) a task analysis that includes the work, tools, 

and knowledge required; (iv) concept analysis of Walisongo material; and (v) 

analysis of learning objectives related to Walisongo material. 

Second, at the design stage, format and media selection is carried out by 

considering the characteristics of the material, concept analysis, tasks and student 

needs. The initial design is the first step in developing learning tools which 

includes all planning before testing is carried out. 

Third, at the develop stage, the learning media is validated by experts to test the 

product. This media was tested by experts from instructional, media and material 

aspects. Next, the learning media was tested in small groups. Data collection was 

carried out using a 1-5 Likert scale and an open questionnaire for suggestions 
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regarding the media being developed. The research instrument was developed and 

validated by educational technology expert lecturers, with validation results 

attached in Appendix II. Data analysis was carried out quantitatively by 

calculating the total score and converting it into a percentage. 

Fourth, at the disseminate stage, trials are carried out on large groups as well as 

product packaging, diffusion and adoption. The media is packaged in the form of 

an .apk file which is then distributed so that it can be accessed and used by other 

students. This process includes uploading media to a platform or app store for 

easy access for other users. 

According to Riduwan, conclusions drawn from the questionnaire results 

based on the percentages above can be seen in the following table: 

Table I. Decision Making 

  
Test results (𝒑) Qualification 

81% - 100% Very Valid 

61% - 80% Valid 

41% - 60% Fairly Valid 

21% - 40%, Invalid 

0% - 20% Invalid 

Riduwan, 2012 

  

RESULTS AND DISCUSSION 

Define Stage Results 
   Data was collected from questionnaires distributed to 14 PAI teachers out of 5 

SMA/K in the 2023/2024 academic year. The results of the analysis of PAI 

teachers' needs for learning media can be said that more than half of the teachers 

often use technology devices. This is in accordance with Alkhadad Feri and 

Zulherman's research which found that teachers showed variations in creating 

technology-based learning media innovations. All teachers have access to 

technology-based learning media (ICT) from the internet, even though schools 

have limitations in providing it. Teachers also show high interest in using 

technology-based learning media. 

         Learner analysis is in line with instructional design principles which 

emphasize the importance of understanding user characteristics in designing 

learning products or services. The results of the student analysis can be seen in 

the following table: 

Table 2. Analysis of Student Needs 

  
Use of Technology Devices in Learning Activities 

GOOD 

  

Often 14 

Neutral 10 

Seldom 7 

Always 1 

Android Device Usage   

Often 11 
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Neutral 9 

Always 12 

Support for Infrastructure in Using Technology in Learning   

Support 12 

Neutral 15 

Very Supportive 4 

Does not support 1 

Motivation for Using Android Learning Media for 

PAI Learning 

  

Motivated 21 

Very Motivated 3 

  
Neutral 8 

Ease of Using Android-Based Learning Media   

Easy 22 

Neutral 7 

Very Easy 3 

  

Android-based learning media offers extraordinary convenience for its 

users by providing practical and intuitive access to a variety of learning resources 

that can be accessed anytime and anywhere via their mobile devices. This is also 

in accordance with the data above that students have no difficulty in using 

Android devices. 

The role of researchers in designing learning applications includes 

designing applications with intuitive features and interfaces, selecting or creating 

quality content according to the curriculum, collaborating with educational 

practitioners to obtain feedback, revising products based on input, and testing the 

functionality and accuracy of the content. Concept analysis was carried out to 

explore various concepts contained in the material regarding the role of ulama 

figures in the spread of Islam in Indonesia, especially in Chapter The results of the 

concept analysis are represented in a chart, while the results of the learning 

objective analysis can be seen in Appendix VI of the Teaching Module. 

Results of the Design Stage 
         Based on the needs analysis that has been carried out, researchers 

designed a mobile-based learning media concept which will be developed using 

several software such as FlutterFlow for programming and Canva for graphic 

design. The choice of media in designing learning materials involves text, audio, 

visuals and video, each of which provides clarity, sound dimensions, visual 

images and movement visualization. The media format used is the Android APK 

application (.apk), which allows distribution and installation of applications on 

Android devices via the provided APK files. 
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Figure 2. Sketch 

  

Design Design uses an initial sketch of the layout for each screen, with a pre-

designed asset and text composition template. Initial sketches or paper 

prototyping are used to visualize design ideas and test initial concepts quickly 

and cheaply. Layout is also concerned with the arrangement of elements in a 

digital space, which can improve functionality, aesthetics and user experience. 

 

Develop Stage Results 
1. Validation I 

The validators assess the quality of the learning media to determine the 

feasibility of using a questionnaire with a Likert scale and provide comments for 

the revision stage. 

  

Table 3. Validation Results I 

  
Aspect Percentage Criteria 

Instructional 76.67% Valid 

Media 80.00% Valid 

Material 73.33% Valid 

  

Validation of the material aspect received the lowest level of validity 

because the learning material did not match the level of difficulty or ability of 

students, especially because of the existence of terms that were considered foreign 

by students at the secondary school level. 

There are several suggestions from instructional experts, including adding 

interactivity to chat, including learning videos, and adding reflections in the 

conclusion section. Additionally, media experts recommend increasing text font 

size, better organization to avoid stacking elements on the screen, and improving 

layout. Meanwhile, from material experts, suggestions given include increasing 

the text font size, better arrangement to avoid a pile of elements on the screen, 

improving the layout, as well as adding additional reading material about 

Walisongo. From the point of view of instructional experts, the media and 

materials are suitable and can be used in small group trials in the learning process 

of Wali Songo material based on discovery learning. 

2. Small Group Trial 
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         This application was tested on a limited basis with Class X high school 

students. This trial activity aims to obtain readability results for the product that 

has been developed. Small group trial activities will be held on April 22 2024. 

Table IV. Small Group Trials 

  
Learners Percentage Category 

HAES 86.67 % Very Valid 

on 100 % Very Valid 

FAITH 76.67 % Valid 

Rerata 87.20% Very Valid 

  

         Data from the questionnaire shows that students are very interested in 

"Islamic History Kuber", finding it very useful and helpful in understanding the 

lesson due to its simple and systematic explanations and attractive design. They 

also see this application as a practical learning tool because it can be used mobile. 

The majority of students proposed that the app be uploaded to the Play Store and 

App Store, enabling independent learning outside the classroom. The use of 

Android-based learning media offers new experiences that are more meaningful 

and interesting for students, utilizing various elements such as text, sound, 

animation, video and interactivity to convey messages clearly. 

3. Validation II 

After carrying out revisions and trials in small groups, the researchers again 

consulted with educational practitioners to get input and improve the learning 

media 

Table 4. Validation Results II 

 
 

Based on the table above, it can be seen that the research instrument has been 

well tested for its validity. The instructional and media aspects received very 

valid percentage scores, namely 91.67% and 98.00%. This shows that the 

instructions in the research instrument are clear and easy to understand, and the 

media used in the research instrument is appropriate and in accordance with the 

learning objectives. 

Overall, the learning media used in this research is valid and ready to be used 

for large group trials. However, it is necessary to revise and refine the material 

aspects so that this research instrument becomes more perfect and valid. 
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Figure 3. Differences between Validation I and II 

  

  

  

 

         Based on the results of Validation I and Validation II, it shows a 

significant increase in validity in all aspects, namely Instructional, Media and 

Material. The Instructional Aspect increased from 76.67% to 91.67%, indicating 

that revisions and small group trials have resulted in instructions that are clearer, 

easier to understand, and well structured. The Media aspect has increased from 

80.00% to 98.00%, indicating the selection of appropriate media and in 

accordance with learning objectives. The material aspect has increased from 

73.33% to 86.67%, indicating that material revisions and improvements have 

been carried out well. This improvement is the result of revisions and 

improvements made based on input from educational practitioners and the results 

of small group trials 

 

Disseminate Stage Results 
1. Large Group Trial 

As with small group trials, large group trials also aim to determine students' 

responses to learning media. The large group trial subjects were taken from class 

XE1 of SMA Negeri 1 Kalasan, with samples selected using purposive sampling 

techniques. Large group trial activities will be held on May 2, 2024. 

  

  

The results of student responses showed differences between small group 

and large group trials, with a percentage of 87.20% for small group trials and 

90.0% for large group trials. The result of 90.0% shows that "Islamic History 

Kuber" obtained a very valid level of validity for the responses of large group 

trial students. 
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2. Packaging, Diffusion, and Adoption 

         The results of the dissemination process in the research and development 

stage are important to reach a wider audience. These steps involve packaging the 

Android application "Islamic History Kuber" in apk file format and diffusion 

through various distribution channels, such as APKPure.  The main goal is to 

increase the accessibility of the application to high school students, teachers and 

the general public to use it as an effective learning resource in PAI learning. 

These steps also include registering a Copyright Registration Letter to protect the 

application's intellectual property rights 

  

CONCLUSION 
Based on the results of research and development of an Android 

application based on discovery learning as an interactive learning medium for 

Islamic Religious Education (PAI), it can be concluded that this application has 

significant potential in increasing students' involvement and understanding of PAI 

material. This is evident from the initial analysis which shows the great need from 

PAI teachers and students for Android-based learning media, with Walisongo 

Class X SMA material as the focus of development. The final application format 

was an .apk file, which received very positive reviews from instructional, media, 

and materials experts. Phase I assessment resulted in validation of 76.67%, 

80.00%, and 73.33%, respectively, while in phase II it increased to 91.67%, 

98.00%, and 86.67%, all of which were in the "very valid" category. Student 

responses from small and large group trials also showed very valid results, with 

87.20% and 90.0% respectively. Thus, this learning media is declared suitable and 

practical to use and has been distributed via the APKPure platform, accompanied 

by a Copyright Registration Letter. 
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