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Abstract: The Hajj pilgrimage, a fundamental aspect of Islamic education, often lacks engaging educational 
tools to convey its experiential and cultural significance. However, traditional methods fail to bridge the gap 
between theoretical knowledge and practical understanding.  Therefore, this study presents the development 
and evaluation of the “Islamic Insight: Hajj Board Game,” an interactive 2D Game-Based Learning (GBL) tool 
designed to educate students about the Hajj pilgrimage. The game was developed using Agile methodology, 
incorporating Unity, Canva, and Microsoft Visual Studio tools. The primary objectives were to design a 
comprehensive storyboard, create the game, and evaluate user experience. The evaluation phase utilized the 
Game Experience Questionnaire (GEQ) to gather insights from 39 respondents. The GEQ results indicated a 
positive reception, with high ratings in competence (mean = 4.26) and immersion (mean = 3.85). Participants 
found the game engaging and educational, with positive affect scoring a mean of 3.35. However, the challenge 
aspect received a moderate rating (mean = 2.58), and the negative effect was low (mean = 2.18), suggesting 
minimal negative emotions during gameplay. Overall, the Hajj Board Game successfully provided an engaging 
and informative experience, enhancing students’ understanding of the Hajj pilgrimage. Future research should 
focus on improving accessibility and expanding the game to mobile platforms to reach a broader audience. 
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1. Introduction 
 
The Hajj pilgrimage, one of the five pillars of Islam, is a significant religious duty that every able-bodied Muslim 
must undertake at least once in their lifetime if they have the means to do so (Shahul et al, 2021). Despite its 
importance, traditional teaching methods often fail to convey the experiential and cultural dimensions of this 
sacred journey, leading to a disconnect between theoretical knowledge and practical understanding. This gap 
is particularly evident in educational settings where students may struggle to grasp the full significance of Hajj 
through conventional instructional approaches. 
 
To address this challenge, the Hajj Board Game was developed as an innovative educational tool that leverages 
Game-Based Learning (GBL) methodologies. GBL integrates game mechanics into the learning process to 
enhance engagement and motivation, making complex subjects more accessible and enjoyable for students 
(Cerra et al., 2022). By incorporating interactive multimedia elements, the Hajj Board Game aims to provide a 
more immersive and engaging learning experience, bridging the gap between theoretical knowledge and 
practical understanding. 
 
Development of the Hajj Board Game was done through Agile, organized and iterative process steps. This 
allowed us to make our work iterative, drawing on continuous feedback to be sure that the game matched both 
what was required in an educational sense and also what would feel fun to its intended audience. The Game 
Experience Questionnaire (GEQ) was used to evaluate user experience aspects which have been reported as 
competence, immersion, challenge, positive affect and negative affect elements together with learning impacts 
on the game. 
 
In conclusion, the Hajj Board Game represents a significant advancement in educational tools for teaching the 
Hajj pilgrimage. By combining GBL methodologies with interactive multimedia, the game offers a unique and 
effective way to enhance students’ understanding and appreciation of these important religious pillars of Islam. 
Hence it is able to help students understand better the pilgrimage. 
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2. Literature Review 
 
Overview of Game-Based Learning: Game-Based Learning (GBL) is the use of digital gaming within a learning 
environment to motivate students in their education tasks. GBL has been used in classrooms as well as 
computer-based environments to ensure that high levels of motivation and enjoyment are observed among 
students (Taub, Azevedo, Bradbury, & Mudrick, 2020) GBL uses interactive multimedia-including text, images, 
audio, video and interactive elements – to create immersive digital learning spaces. It increases student 
engagement, encourages more active learning and gives a conducive environment to explore educational 
content. 
 
Employing interactive multimedia in educational settings, an improvement of learning and reinforcement of 
knowledge for students (Kumala et al, 2021). It allows students to participate in work through ideas and get 
immediate responses. According to Maharani and Asyhari (2020), interactive multimedia is practical and 
effective because it can deliver a more flexible learning experience, using the elements of educational 
technology. In addition, GBL has been shown to increase learner motivation and engagement (Chen et al, 2022). 
Consequently, GBL accompanied by multimedia-related interactivity will foster greater knowledge-based as 
well as engagement for the learners. 
 
 Definition of Interactive Multimedia: Interactive multimedia Is a creative art-based technology that uses the 
computer to interact with user input to display digital information such as text, graphics images, and videos 
(Farrer, 2023). Such games generally interweave gameplay and narrative with educational content, to not 
compromise game mechanics with additional learning criteria. The interactive part of the event is also an 
integral layer insomuch as it enables participants to interact, make choices, and move through virtual worlds—
creating a perception of presence and participation. Several studies that have recently been conducted also 
supported the beneficial impact of interactive multimedia on students' learning experiences (Nur et al., 2020; 
Hisey, Zhu & He, 2024). 
 
Benefits of Game-Based Learning. GBL has lots of benefits that can generate a motivating and immersive 
educational environment. Multimedia presentations also excite the students that a study by Kumala (2021) has 
made clear to maintain student knowledge and engagement when it comes to learning. In addition, the GBL 
provides tailored-made learning which is adapted to each student and promotes real-time practice and 
feedback which facilitates monitoring of own progress in turn influences self-regulatory strategy. In many cases, 
interactive computer-based learning is proven to be better than traditional lectures, it seems more flexible and 
accommodating (Hartt & Mostafapour, 2020; Eltahir et al., 2021). 
 
Hajj Education in Games: Students need to study Hajj as it will give them an in-depth understanding of the 
pilgrimage and why it is needed within Islam. Hajj Board Games can make students learn about the rituals and 
procedures of Hajj through these interactive board games. Septiani et al.  (2020) suggested that it affects the 
formation of student character. Well, through playing the game, students will get more familiar with the topic 
of Hajj and therefore they become more interested and motivated to study that aspect of their religion. Find 
Hisey, Zhu, & He (2024) and Xa & LIu (2021): Interactive media games make learning more fun. 
 
Current Challenges and Limitations in Hajj Education: Lack of learning methods is a challenge for Hajj 
education. Interactive and multimedia-based games come as an innovative way to counter these hurdles and 
provide an immersive experience that can engage students. Recent research is considered to be done to aid in 
the efforts including gamification elements such as rewards and challenges enhancing active learning and 
improved memory (Hartt, Hosseini & Mostafapour, 2020; Eltahir et al., 2021). 
 
Hajj Education Malaysia: Hajj education for all Muslims holds especially valuable life lessons for students. 
Some studies indicate the significant role of interactive multimedia in self-improvement and resolving issues 
(Latifah, Ma’arif, & Afyuddin, 2024; Nikmah et al, 2022). For example, based on previous research and 
observation there is still much use of traditional teaching methods in Malaysia due to sociocultural factors, lack 
of resources or belief that the conventional methods work well (Syawaludin, Gunarhadi and Rintayati, 2020; 
Irawan, Rahardjo and Sarwanto, 2020). However, a few recent researches indicate that interactive multimedia 
within GBL outperforms traditional media (Hartt, Hosseini & Mostafapour, 2020; Eltahir et al., 2021). 
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Game-Based Learning Games: Interactive multimedia in GBL refers to digital content that allows users to 
engage dynamically and interactively. These games typically feature captivating visuals, realistic sound effects, 
intricate narratives, and dynamic gameplay elements. 
 
Existing Interactive Multimedia Games include: 
Edpuzzle - Edpuzzle is an online platform that enables teachers to create engaging video lessons by adding 
questions, quizzes, and annotations to videos. It promotes active learning and supports various video formats, 
allowing teachers to monitor student progress and give personalized feedback. 
Kahoot! - Kahoot! is a well-known game-based learning platform that allows teachers to create and host 
interactive quizzes, surveys, and discussions. Participants answer questions using their devices, and the game 
occurs in real-time with a leaderboard displaying scores. Kahoot! Provides a vast library of ready-to-play games 
or allows educators to develop custom quizzes tailored to specific topics or curricula. 
Quizizz - Quizizz is an interactive quiz game where teachers can create and share quizzes with their students. 
Participants can compete as individuals or teams, and the game includes a live leaderboard to enhance 
excitement and motivation. Quizizz features a wide range of question formats, making it versatile for various 
subjects and educational goals. 
  
Summary: The review of related literature indicates that game-based learning (GBL) and interactive 
multimedia improve educational experiences. Game-Based Learning (GBL) — Game-augmented learning 
wherein games are used to complete the learning engagingly and entertainingly. The inclusion of multimedia 
elements is becoming increasingly important in the creation of engaging and interactive learning environments. 
 
Even though traditional approaches to teaching may still be popular in Malaysia, it seems that the benefits of 
interactive multimedia elements in GBL are well accepted. Studies demonstrate that interactive multimedia 
surpasses the effectiveness and efficiency of traditional media 2-fold. Examples: Multimedia games 
(interactivity), e.g. Edpuzzle, Kahoot!, and in any educational scenario other tools such as Kahoot!, and Quizizz 
stand as testaments of GBLs capability. Such platforms offer an engaging and interactive learning experience to 
enable active learning and personalized instruction. 
 
In conclusion, we can see from the literature review that educators should emphasize blending game-based 
learning and interactive media into teaching to enhance student engagement, motivation, and learning 
performance. 
 
3. Methodology 
 
The methodology for developing the Hajj Board Game, an educational tool designed to enhance students’ 
understanding of the Hajj pilgrimage, followed a structured and iterative approach using the Agile methodology. 
Initially, a comprehensive requirement analysis identified essential features and functionalities, followed by 
creating detailed game flowcharts and storyboards to visualize the game’s structure and user experience. These 
visual tools ensured a well-organized and engaging game design. During development, Unity was used for game 
development, Canva for graphic design, and Microsoft Visual Studio for coding. This combination facilitated the 
creation of interactive 3D environments and user-friendly interfaces. The testing phase involved various types 
of testing to ensure the game functioned correctly, with continuous feedback integrated to resolve issues. The 
deployment phase included finalizing and releasing the game, ensuring it was accessible to students. The review 
phase evaluated the game’s performance and user experience, incorporating feedback for iterative 
improvements. The Game Experience Questionnaire (GEQ) as shown in Table 1 below was used to assess 
various aspects of user experience, including competence, immersion, challenge, positive affect, and negative 
affect, providing valuable insights into the game’s impact. This structured methodology, supported by detailed 
flowcharts and storyboards, successfully created an engaging and educational game that effectively teaches 
students about the Hajj pilgrimage. 
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Table 1: Adopted GEQ for Project Evaluation 

Factor Code Question 
NAA 
(1) 

S 
(2) 

M 
(3) 

F 
(4) 

E 
(5) 

Competence 
Q1 I felt skillful      
Q2 I felt competent      
Q3 I was good at it      

Immersion 
Q4 It was aesthetically pleasing      
Q5 I felt imaginative      
Q6 I found it impressive.      

Challenge 
Q7 I thought it was hard      
Q8 I felt challenged      
Q9 I had to put a lot of effort into it.      

Positive Affect 
Q10 I felt content      
Q11 I thought it was fun.      
Q12 I enjoyed it      

Negative 
Affect 

Q13 I thought about other things      
Q14 I found it tiresome.      
Q15 I felt bored      

 
Design and Development 
The design and development of the Hajj Board Game, aimed at enhancing students’ understanding of the Hajj 
pilgrimage, followed a structured and iterative approach using the Agile methodology. Initially, a comprehensive 
requirement analysis identified essential features and functionalities, followed by creating detailed game 
flowcharts and storyboards to ensure an engaging user experience. The development phase utilized Unity for 
game development, Canva for graphic design, and Microsoft Visual Studio for coding, resulting in a functional 
prototype. Testing ensured the game functioned correctly, with continuous feedback integrated to resolve 
issues. The deployment phase involved finalizing and releasing the game, ensuring it was accessible to students. 
The review phase evaluated the game’s performance and user experience, incorporating feedback for iterative 
improvements. The Game Experience Questionnaire (GEQ) assessed various aspects of user experience, 
including competence, immersion, challenge, positive affect, and negative affect, providing valuable insights 
into the game’s impact. This structured approach successfully created an engaging and educational game, 
demonstrating significant potential as an educational tool for learning about the Hajj pilgrimage. 
  
4. Results and Discussion 
 
This part aims to evaluate the Hajj Board Game as an educational tool and user experience. The primary 
instrument used for this assessment was the Game Experience Questionnaire (GEQ), which assesses multiple 
user experience components such as competence, immersion, challenge, and positive and negative effects. 
There were 39 respondents in all who contributed through evaluation, ultimately yielding three alternate 
impacts for map and game readings. 
 
Demographic data presented in Table 2 below revealed that the majority of participants were male [n = 8 
(61.5%) and n =5 (38.5%) female]. The majority of participants were aged between 22-25 years (71.8%) 
followed by the age group 18-21 years old (12.8%). This demographic breakdown signals the game is for young 
adult consumers, similar to its in-game education aspect. 
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Table 2: Demographic Of Respondents 
Question Range Frequency Percentage (%) 

Gender 
Male 24 61.5 

Female 15 38.5 

Age Group 

18-21 5 12.8 

22-25 28 71.8 

26-30 4 10.3 

31 and above 2 5.1 

 
The GEQ results provided a comprehensive view of the participants’ experiences with the Hajj Board Game. The 
findings are categorized into five key aspects: competence, immersion, challenge, positive affect, and negative 
affect. Table 3 below shows the result of GEQ. 
 
The participants had considerably positive attitudes toward their perceived competence during gameplay. For 
the statement “I felt skillful” (Q1), 59% of participants used the highest rating of 5, and 40% rated it as a 4, so 
this can be considered overall positive at about 92.3%. For instance, in the case of “I felt competent” (Q2), quite 
similarly 46.2% rated it as 4 and 46.2% rated Q5 out of the possible maximum score into an overall positive 
grading of 92.3%. When it came to the question “I was good at it” (Q3), almost half of the respondents gave a 
rating of 4 rather than 5 -48.7%- that figure paired with an identical 48.7% also opting for rating level 5, led to 
a solidly positive response on this score, overall rate at an annual high-score for all Qs: namely 97.4%. These 
findings are indicative of participants feeling highly competent, thereby suggesting that the game supported 
high-quality skill development and mastery. 
 
Table 3: Overall Mean Percentages Comparison 
Game Experience Total Mean 

Competence 4.26 

Immersion 3.85 

Challenge 2.85 

Positive Affect 3.35 

Negative Affect 2.18 

Overall Total Mean  16.49 

 
The immersion side of things, too, got a thumbs up. For Q4: “It was aesthetically pleasing”, 59% of respondents 
gave a score of 5 while 40% scored it as 4. Question “I felt creative”(Q5): 46.2% of the participants chose the 
response alternative "4", with an additional 46.2% choosing this variant as the maximum score, "5". For 
comparison, for “I found it impressive” (Q6) a total of 48.7% rated at a 4, and the other 48.7% thought it enough 
to warrant the highest rating of a 5. The fact that they are so consistently top-rated indicates that this game does 
a good job of engaging users with the visual and imaginative aspects, creating an immersive experience. 
 
The challenge aspect received mixed responses. For “I thought it was hard” (Q7), 32.3% rated it as moderately 
challenging, while 29% provided a slightly challenging rating. The question “I felt challenged” (Q8) had a 
balanced distribution, with 29% choosing moderately and 28.2% opting for slightly challenging. For “I had to 
put a lot of effort into it” (Q9), 32.3% rated it as moderately challenging, while 28.2% provided a slightly 
challenging rating. These responses suggest that the game presents a moderate level of difficulty, which may 
vary based on individual player skills and experiences. 
 
Participants conveyed diverse sentiments in the positive affect category. For “I felt content” (Q10), 51.3% rated 
it as 4, while 15.4% gave it the maximum score of 5. The question “I thought it was fun” (Q11) saw 59% rating 
it as 4, with an additional 28.2% awarding the highest score of 5. For “I enjoyed it” (Q12), 48.7% chose a rating 
of 4, and an impressive 48.7% opted for the maximum score of 5. These results indicate that the game provides 
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a generally positive emotional experience, with participants finding it enjoyable. 
 
The negative affect category showed varied responses. For “I thought about other things” (Q13), 59% rated it 
as moderately distracting, while 15.4% provided the highest score of 5. The question “I found it tiresome” (Q14) 
had 51.3% rating it as slightly tiresome, with an additional 28.2% opting for moderately tiresome. For “I felt 
bored” (Q15), 56.4% chose a slightly bored rating, and 28.2% selected moderately bored. These responses 
suggest that while the game generally maintains user engagement, there are areas where improvements can be 
made to reduce distractions and enhance sustained interest. 
 
The overall game experience was evaluated across the five key aspects, with the following total mean scores: 
Competence (4.26), Immersion (3.85), Challenge (2.58), Positive Affect (3.35), and Negative Affect (2.18). The 
overall total mean across all sections was approximately 3.244, representing a moderately positive game 
experience. In terms of percentage, the overall total mean was around 64.88%, indicating that, on average, 
participants had a positive but not overwhelmingly high experience with the game. 
 
The results of the evaluation indicate that the Hajj Board Game is effective in providing an engaging and 
educational experience for users. The high ratings in the competence and immersion categories suggest that 
the game successfully supports skill development and creates an immersive learning environment. The positive 
affect ratings further reinforce the game’s ability to provide an enjoyable experience. However, the mixed 
responses in the challenge and negative affect categories highlight areas for improvement. The moderate level 
of difficulty may need to be adjusted to better match the skill levels of different players. Additionally, efforts 
should be made to minimize distractions and enhance sustained engagement to reduce negative effects. 
 
The demographic findings suggest that the game appeals to a young adult audience, which is relevant for the 
educational context. The positive feedback from this demographic indicates that the game effectively meets the 
needs and preferences of its target audience. Overall, the Hajj Board Game demonstrates significant potential 
as an educational tool for teaching about the Hajj pilgrimage. The iterative development process, guided by user 
feedback and the Agile methodology, has resulted in a game that is both engaging and educational. Future 
improvements should focus on addressing the identified areas for enhancement to further optimize the user 
experience and educational impact. 
 
5. Summary 
 
In conclusion, the Hajj Board Game has proven to be an effective educational tool, providing a positive and 
engaging learning experience for users. The evaluation results highlight the game’s strengths in supporting skill 
development, creating an immersive environment, and providing an enjoyable experience. The identified areas 
for improvement offer valuable insights for future enhancements, ensuring that the game continues to meet the 
needs and preferences of its target audience. Through continuous refinement and user feedback, the Hajj Board 
Game can further solidify its role as a valuable educational resource. For future work, expand the game’s content 
to include the rituals and significance of Umrah. This will provide a comprehensive learning experience 
covering both major Islamic pilgrimages. 
 
Acknowledgment: The authors would like to thank Universiti Teknologi MARA, Cawangan Melaka for 
supporting this article. 
 
 
 
 
 
 
 
 
 
 



Information Management and Business Review (ISSN 2220-3796) 
 Vol. 16, No. 4(S), pp. 35-42, 2024 

41 

References 
 
Baboo, S., Kanna, Y., & Bennett, C. N. (2022). A Systematic Review on the Neuro-Cognitive Correlates of Game-

Based Learning in Higher Education Learning Environments (pp. 58–77). 
https://doi.org/10.4018/978-1-7998-7271-9.ch004 

Chen, P. Y., Hwang, G. J., Yeh, S. Y., Chen, Y. T., Chen, T. W., & Chien, C. H. (2021). Three decades of game-based 
learning in science and mathematics education: an integrated bibliometric analysis and systematic 
review. Journal of Computers in Education, 1-22. 

Dahalan, F., Alias, N., & Shaharom, M. S. N. (2024). Gamification and Game Based Learning for Vocational 
Education and Training: A Systematic Literature Review. Education and Information Technologies, 29, 
1279–1317. https://doi.org/10.1007/s10639-022-11548-w 

Eltahir, M. E., Alsalhi, N. R., Al-Qatawneh, S., AlQudah, H. A., & Jaradat, M. (2021). The impact of game-based 
learning (GBL) on students’ motivation, engagement and academic performance in an Arabic language 
grammar course in higher education. Education and Information Technologies, 26(3), 3251–3278. 
https://doi.org/10.1007/s10639-020-10396-w 

Farrer, J. (2023). Definition of Interactive Multimedia. Journal of Educational Technology, 15(2), 123-135. 
Fischer, B., Peine, A., & O stlund, B. (2020). The Importance of User Involvement: A Systematic Review of 

Involving Older Users in Technology Design. The Gerontologist, 60(7), e513–e523. 
https://doi.org/10.1093/geront/gnz163 

Gaddoury, M. A., & Armenian, H. K. (2024). Epidemiology of Hajj pilgrimage mortality: Analysis for potential 
intervention. Journal of Infection and Public Health, 17, 49-61. 

Hartt, M., Hosseini, H., & Mostafapour, M. (2020). Game On: Exploring the Effectiveness of Game-based Learning. 
Planning Practice & Research, 35(5), 589–604. https://doi.org/10.1080/02697459.2020.1778859 

Hisey, F., Zhu, T., & He, Y. (2024). Use of interactive storytelling trailers to engage students in an online learning 
environment. Active Learning in Higher Education, 25(1), 151-166. 

Irawan, D., Rahardjo, S., & Sarwanto, S. (2020). The Effectiveness of Interactive Multimedia in Improving 
Students’ Critical Thinking Skills in Science Learning. Journal of Educational Research and Evaluation, 
24(2), 123-135. 

Kumala, F. N., Ghufron, A., Astuti, P. P., Crismonika, M., Hudha, M. N., & Nita, C. I. R. (2021). MDLC model for 
developing multimedia e-learning on energy concepts for primary school students. Journal of Physics: 
Conference Series, 1869(1), 012068. https://doi.org/10.1088/1742-6596/1869/1/012068 

Landis-Lewis, Z., Kononowech, J., Scott, W. J., Hogikyan, R. V., Carpenter, J. G., Periyakoil, V. S., Miller, S. C., Levy, 
C., Ersek, M., & Sales, A. (2020). Designing clinical practice feedback reports: three steps illustrated in 
Veterans Health Affairs long-term care facilities and programs. Implementation Science, 15(1), 7. 
https://doi.org/10.1186/s13012-019-0950-y 

Latifah, M. S., Ma’arif, M. S., & Afyuddin, M. S. (2024). Pengembangan Media Pembelajaran Bahasa Arab Berbasis 
Android dengan Teori Pembelajaran Interaktif. Al-Wasil, 2(1). 

Lutkevich, B., & Lewis, S. (2022). What is the waterfall model? - definition and guide. 
https://www.techtarget.com/searchsoftwarequality/definition/Waterfall-Model. 

Maharani, P., & Asyhari, A. (2020). Construct 2 Interactive Multimedia for Temperature and Heat Topic: A 
Multimedia Development for Senior High School Learning. Indonesian Journal of Science and 
Mathematics Education, 3(3), 336–346. https://doi.org/10.24042/ijsme.v3i3.8673 

McGraw Hill Canada. (2023, April 30). Richard Mayer’s cognitive theory of multimedia learning. 
Nikmah,  B.  H.,  Makrifah,  I.  A.,  Saifudin, A., No,  B.  J. M., &  Kepanjenkidul,  K. B. (2022).  Developing  Interactive  

Powerpoint  Media to  Teach  Reading for 8th  Grade students at  MTs  Ma'arif  NU  Gandusari. Briliant:  
Jurnal  Riset dan Konseptual, 7(3), 565-575. 

Nur, A., Rejekiningsih, T., Triyanto, T., & Rusnaini, R. (2020). Development of Interactive Multimedia Learning 
Courseware to Strengthen Students’ Character. European Journal of Educational Research, 9(3), 1267–
1279. https://doi.org/10.12973/eu-jer.9.3.1267 

Pando Cerra, P., Ferna ndez A lvarez, H., Busto Parra, B., & Iglesias Cordera, P. (2022a). Effects of Using Game-
Based Learning to Improve the Academic Performance and Motivation in Engineering Studies. Journal 
of Educational Computing Research, 60(7), 1663–1687. 
https://doi.org/10.1177/07356331221074022 

Pando Cerra, P., Ferna ndez A lvarez, H., Busto Parra, B., & Iglesias Cordera, P. (2022b). Effects of Using Game-
Based Learning to Improve the Academic Performance and Motivation in Engineering Studies. Journal 



Information Management and Business Review (ISSN 2220-3796) 
 Vol. 16, No. 4(S), pp. 35-42, 2024 

42 

of Educational Computing Research, 60(7), 1663–1687. 
https://doi.org/10.1177/07356331221074022 

Prauzner, T. (2020). Innovativeness of didactic practice in the field of current pedagogical knowledge. Society. 
Integration. Education. Proceedings of the International Scientific Conference, 2, 247. 
https://doi.org/10.17770/sie2020vol2.4823 

Pravitasari, S. G., & Yulianto, M. L. (2018). Penggunaan multimedia interaktif dalam pembelajaran bahasa 
Inggris (studi kasus di SDN 3 Tarubasan Klaten). Profesi Pendidikan Dasar, 1(1), 37. 
https://doi.org/10.23917/ppd.v1i1.3825 

Saputra, A., Safitri, C. F. I., Fitriyani, F., Gulo, Y., & Desyani, T. (2021). Pengembangan aplikasi kasir menggunakan 
model waterfall. Jurnal Teknologi Sistem Informasi dan Aplikasi, 4(2), 86. 
https://doi.org/10.32493/jtsi.v4i2.10167 

Saputri, D. Y., Rukayah, R. R., & Indriayu, M. I. (2018). Integrating game-based interactive media as instructional 
media: Students’ response. Journal of Education and Learning (EduLearn), 12(4), 638–643. 
https://doi.org/10.11591/edulearn.v12i4.8290 

Septiani, V., Paidi, P., Syamsurizal, D. & Darussyamsu, R. (2020). Jigsaw as a community learning strategy: 
Improving students' social attitudes in digestive system material. JPBI (Jurnal Pendidikan Biologi 
Indonesia). 6. 10.22219/jpbi.v6i3.13630.  

Shahul, H. E., Yusuf, Ahmed., Saleh, A. A. & Ziad, A. M. (2021). The Hajj pilgrimage during the COVID-19 pandemic 
in 2020: event hosting without the mass gathering. Journal of Travel Medicine, 28(2), 194. 
https://doi.org/10.1093/jtm/taaa194 

Syawaludin, A., Gunarhadi, & Rintayati, P. (2020). Development of augmented reality-based interactive 
multimedia to improve critical thinking skills in science learning. International Journal of Instruction, 
13(4), 331-344. https://doi.org/10.29333/iji.2020.13421a 

Taub, M., Azevedo, R., Bradbury, A. E., & Mudrick, N. V. (2020). Self-regulation and reflection during game-based 
learning. In J. L. Plass, R. E. Mayer, & B. D. Homer (Eds.), Handbook of game-based learning (pp. 239–
262). The MIT Press. 

Xia, L., & Liu, S. (2021). An introduction to multimedia technology and enhanced learning. Mobile Networks and 
Applications, 26(1), 347–350. https://doi.org/10.1007/s11036-020-01682-5 

 
 
 

      


