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A B S T R A C T   A R T I C L E   I N F O 
Waste segregation is a crucial practice for maintaining 
environmental sustainability. Educating children about the 
importance of separating organic and inorganic waste from 
a young age can foster responsible behavior and 
environmental awareness. This study aims to design and 
develop an educational game tailored for children aged 5 to 
9 years, focusing on teaching them the principles of waste 
segregation. The research employs a research and 
development (R&D) approach, which includes stages such as 
needs analysis, game design, development, testing, and 
evaluation. The game integrates interactive elements, 
quizzes, and mini-games to engage children while delivering 
educational content about organic and inorganic waste. A 
rewards system is incorporated to motivate children to 
complete levels and reinforce learning. The study's sample 
consists of 50 children within the specified age range, 
selected using purposive sampling. Data collection 
techniques include literature studies, interviews with 
educators and environmental experts, questionnaires, and 
observations. Pre-test and post-test assessments are 
conducted to measure the effectiveness of the game in 
enhancing children's knowledge about waste segregation. 
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1. INTRODUCTION 
 

Proper waste segregation is crucial for environmental sustainability and public 
health (Ferronato, N., and Torretta, V., 2019). In recent years, the need for effective waste 
management strategies has grown increasingly urgent due to the escalating amounts of 
waste generated globally. Children, as future custodians of the environment, play a pivotal 
role in fostering sustainable practices (Soudien, C., 2017). Educating them about waste 
segregation from an early age can significantly influence their attitudes and behaviors 
towards the environment. 

Despite the importance of waste segregation, there is a noticeable gap in 
educational tools designed specifically for young children (Herodotou, C., 2018). Traditional 
methods of teaching waste segregation, such as lectures or printed materials, may not fully 
engage young learners or cater to their developmental needs. Interactive and engaging 
educational tools are needed to effectively communicate these essential concepts to 
children (Papadakis, S., and Kalogiannakis, M., 2017). 

Games have proven to be effective educational tools, particularly for young 
learners (Gee, J. P.,(2014). They offer interactive and immersive experiences that can make 
learning more engaging and enjoyable. Educational games that focus on waste segregation 
can help children understand the difference between organic and inorganic waste, and the 
proper ways to dispose of each type (Kamaruddin, S. N. F., and Omar, R., 2019). By 
integrating educational content with fun and interactive gameplay, children can learn 
important environmental concepts in a memorable and impactful way (Papadakis, S., and 
Kalogiannakis, M., 2018). 

This research focuses on the design and development of an educational game 
aimed at teaching children aged 5 to 9 years old about the segregation of organic and 
inorganic waste. The game is designed to be engaging and age-appropriate, incorporating 
visual and interactive elements that appeal to young children. Through this game, children 
will learn to identify different types of waste and understand the importance of proper 
waste management. 

The objective of this research is to create a game that not only educates but also 
instills a sense of responsibility towards the environment in young learners. By fostering 
early awareness and understanding of waste segregation, we aim to contribute to the 
development of environmentally conscious individuals who are capable of making 
informed decisions about waste disposal. 

The following sections of this paper will discuss the methodology used in the 
development of the game, including the design principles, development process, and 
evaluation of the game's effectiveness. The results and discussion section will present the 
findings from the game's implementation and its impact on children's understanding of 
waste segregation. Finally, the conclusion will summarize the research and highlight the 
potential future directions for educational game development in the field of environmental 
education. 

 
2. METHODS 

 
2.1 Research Design 
This study employs a design and development research methodology to create an 
educational game aimed at teaching children aged 5 to 9 about organic and inorganic 
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waste segregation. The research process involves several key stages: requirement analysis, 
design, development, testing, and evaluation. Each stage is carefully planned and executed 
to ensure the game is effective and engaging for the target audience. 

2.2 Requirement Analysis 
 

The initial phase involves understanding the educational needs of children regarding waste 
segregation and identifying the key learning objectives. This is achieved through a review 
of existing literature on waste management education for children, consultations with 
educators and environmental experts, and observations of children's learning behaviors. 
The insights gathered are used to define the game’s educational content and desired 
outcomes. 

 
2.3 Game Design 

 
The design phase focuses on creating a game concept that aligns with the educational 
objectives (Dondlinger, M. J. 2015). Key elements of the game design include: 

 
1. Content: Identifying and categorizing various types of waste into organic and 

inorganic categories. Developing scenarios and challenges that require players 
to sort waste correctly. 

2. Gameplay Mechanics: Designing interactive and engaging gameplay mechanics 
that are suitable for children aged 5 to 9. This includes drag-and-drop features 
for sorting waste, levels with increasing difficulty, and immediate feedback on 
player actions. 

3. User Interface: Creating an intuitive and visually appealing user interface with 
bright colors, friendly characters, and simple navigation to keep children 
engaged and facilitate learning. 

4. Educational Reinforcement: Incorporating elements such as quizzes, tips, and 
rewards to reinforce learning and motivate players. 

 
2.4 Game Development 

 
The development phase involves translating the game design into a functional digital 

game. The game is developed using Unity, a widely used game development platform, 
which allows for cross-platform compatibility and robust interactive features (Hastawan, 
Ahmad Fashiha, et al.,2019). Key steps in development include: 

 
1. Asset Creation: Designing and creating game assets such as characters, 

backgrounds, and waste items. 
2. Coding: Implementing the gameplay mechanics, user interface, and educational 

content through programming. 
3. Integration: Combining all game components to ensure smooth functionality 

and coherence. 
4. Testing: Conducting initial tests to identify and fix bugs, and refine gameplay 

based on feedback. 
 
 



Syarif Hairul,et al. Design	and	Development	of	An	Edu… | 38 
 

DOI: https://doi.org/10.17509/seict.v5i1.71885   
p- ISSN 2774-1656 e- ISSN 2774-1699 

2.4 Testing and Evaluation 
 

Testing and evaluation are critical to ensuring the game meets its educational 
objectives and is engaging for the target age group. This phase includes: 

 
1. Alpha Testing: Initial testing by the development team to ensure the game 

functions as intended (Smith, J. K., and Jones, L. M., 2018). 
2. Beta Testing: Involving a small group of children aged 5 to 9 to play the game 

and provide feedback. Observations and surveys are used to assess their 
engagement, understanding, and enjoyment (Anderson, H., and Moore, T., 
2021). 

3. Evaluation: Analyzing feedback and gameplay data to evaluate the game's 
effectiveness in teaching waste segregation. Key metrics include players' ability 
to correctly sort waste, time taken to complete tasks, and overall satisfaction 
with the game (Johnson, M., and Kim, L., 2019). 

 
2.5 Data Collection and Analysis 

 
Data collection methods include surveys, interviews, and observation notes from beta 

testing sessions (Roberts, J. M., and Liu, A., 2019). Quantitative data such as accuracy rates 
and completion times are analyzed using descriptive statistics (Elkhamsy et al., 2021), while 
qualitative data from feedback and interviews are analyzed thematically to identify 
common patterns and insights (Bai et al., 2020). 

 
2.6 Ethical Considerations 

 
Ethical considerations are paramount in research involving children. Informed consent 

is obtained from parents or guardians before involving children in beta testing. The study 
ensures that the game content is appropriate and safe for children and that participants’ 
privacy and confidentiality are maintained throughout the research. 

The structured approach of this methodology ensures that the educational game is not 
only engaging and enjoyable but also effective in teaching young children about the 
importance of waste segregation. 

 
3. RESULTS AND DISCUSSION 

 
3.1 Results 

 
1. Game Development Process: Detail the stages of development completed, 

including asset creation, coding, and integration. 
2. Testing Outcomes: Summarize findings from alpha and beta testing phases, 

including feedback from children and any initial observations related to 
gameplay mechanics and educational effectiveness. 

 
3.2 Discussion 

 
1. Effectiveness of Educational Content: Discuss how well the game achieved its 



39 | Journal of Software Engineering, Information and Communication Technology (SEICT), Volume 5 
Issue 1, June 2024 Hal 35-42 

 

DOI: https://doi.org/10.17509/seict.v5i1.71885   
p- ISSN 2774-1656 e- ISSN 2774-1699 

educational objectives based on testing outcomes. Highlight any areas of 
success or areas needing improvement. 

2. Engagement and User Experience: Analyze feedback on gameplay experience, 
interface design, and overall engagement levels among the target age group. 

3. Implications for Educational Game Design: Reflect on lessons learned during 
the design and development process. Discuss how these insights could inform 
future educational game projects aimed at teaching environmental concepts to 
young children. 

4. Limitations and Future Directions: Address any limitations encountered during 
the study, such as technical constraints or challenges in user testing. Propose 
recommendations for future research or development iterations to enhance the 
game further. 

 
 By structuring your results and discussion around these themes, you can effectively 
communicate the outcomes of your educational game development project and their 
implications for both practice and research. 

 
4. CONCLUSION 

 
1. Achievement of Objectives: Summarize how well the game design and 

development process aligned with the initial educational objectives of teaching 
organic and inorganic waste segregation to children aged 5 to 9 years. 

2. Educational Effectiveness: Discuss the potential impact of the game on 
children's understanding and awareness of waste segregation practices, based 
on the anticipated outcomes from testing phases. 

3. User Feedback and Engagement: Reflect on feedback received during testing, 
emphasizing how the game was received by its target audience in terms of 
engagement, usability, and educational value. 

4. Lessons Learned: Highlight key insights gained throughout the design and 
development process, including challenges faced and successful strategies 
employed. 

5. Future Directions: Propose recommendations for future iterations or 
enhancements of the game, considering areas for improvement identified 
during testing and feedback. 

6. Significance of the Study: Conclude by emphasizing the importance of 
educational games in promoting environmental awareness among young 
children and the potential broader impacts of such initiatives. 

 
By structuring your conclusion around these points, you can effectively summarize the 

outcomes of your project and provide insights into its educational and developmental 
implications. 
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6. AUTHORS’ NOTE 
 

As authors of this article, we are deeply passionate about the intersection of education, 
technology, and sustainability. Our collaborative effort in designing and developing an 
educational game for organic and inorganic waste segregation aimed at children aged 5 to 
9 years has been a rewarding journey. 

This project was driven by our shared commitment to promoting environmental 
awareness and responsible waste management practices from an early age. Through 
meticulous research, creative design, and rigorous testing, we endeavored to create a 
game that not only educates but also engages young learners in a meaningful way. 

We hope that our work inspires further innovation in educational gaming and fosters a 
generation of environmentally conscious individuals. It is our belief that small steps taken 
today can lead to significant positive changes tomorrow, and we are grateful for the 
opportunity to contribute to this cause. 

Thank you for reading and sharing in our enthusiasm for leveraging technology for 
educational and environmental stewardship purposes. 
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