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Abstract 
This research focuses on developing an interactive learning game, "Guess the 

Animal Picture," which utilizes augmented reality (AR) technology to help 

young children learn animal names in an engaging and effective manner. 

Traditional educational media, such as books or picture cards, often lack 

interactivity and fail to sustain children's attention over time. To address this 

issue, this study employs the 4D development method, which encompasses 

four stages: Define, Design, Develop, and Disseminate. In the Define stage, a 

needs analysis was conducted by examining early childhood education 

curricula, interviewing teachers, and observing challenges children face in 

learning animal names. The Design stage involved creating a game that 

integrates appealing visual elements, interactive sounds, and simple yet 

educational game mechanics, all enhanced by AR features that bring animals 

to life. During the Develop stage, a prototype was tested with a group of 

children to gather feedback, leading to further refinement of the game. Finally, 

in the Disseminate stage, the game was distributed to schools and early 

childhood education institutions, with training provided to teachers to optimize 

the game's use in educational settings. The results indicate that the "Guess the 

Animal Picture" game significantly improves children's ability to recognize 

and name animals while boosting their motivation to learn.  
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INTRODUCTION 

Early childhood education is fundamental to the cognitive and social development of 

young children. During this critical stage, interactive and enjoyable learning approaches are 

crucial for stimulating children's interest and motivation to learn (Cook & Reichmuth, 2024; 

Garcia dkk., 2024; Zhang & Huang, 2023). One key area of learning is the introduction of 

animal names, which helps enrich children's vocabulary and broadens their understanding of 

the natural world around them. Learning about animals not only increases knowledge but also 

fosters curiosity and appreciation for biodiversity. 

Despite the importance of this learning phase, traditional educational media such as 

books and picture cards often fail to engage children's attention effectively (Healy dkk., 2023; 

X. Li, 2025; Wang & Chen, 2022). These resources lack the interactivity necessary to sustain 

children's interest over extended periods, making it challenging to achieve long-term 

educational goals (Martinez & Chang, 2023). Consequently, there is a pressing need for 

innovative learning methods that offer more engaging and interactive educational experiences. 

In recent years, digital learning games have emerged as effective tools for enhancing 

children's educational experiences. Interactive games provide numerous advantages, including 

the ability to customize difficulty levels, deliver immediate feedback, and support self-directed 

learning. These features allow children to learn through enjoyable and challenging gameplay, 

which, in turn, enhances their motivation and learning outcomes (Hemery dkk., 2023; Iovenitti 

dkk., 2024; W. Li, Wu, & Deng, 2023). Incorporating augmented reality (AR) into these games 

further amplifies engagement by creating immersive and interactive experiences that bring 

educational content to life. 

To develop effective educational games, a comprehensive methodological approach is 

essential. The 4D model, which includes the stages of Define, Design, Develop, and 

Disseminate, is widely recognized for its efficacy in creating innovative learning media (Arauz 

dkk., 2022; Driessen, Bracke, & Copier, 2023; Priyadarshi, Rastogi, & Gayathri, 2023). This 

method allows researchers to systematically identify user needs, design and test prototypes, and 

effectively disseminate the final product. In the Define stage, understanding the target 

audience's needs and educational context is paramount (Qi dkk., 2024; Shapcott, Weigand, 

Glukhova, Havenith, & Schölvinck, 2025; Tazouti, Lamalem, & Housni, 2023). The Design 

stage involves creating engaging content that incorporates visual, auditory, and interactive 

elements. The Develop stage focuses on building and testing the game prototype, while the 

Disseminate stage ensures that the game reaches educational institutions and includes 

necessary training for educators. 

This study aims to develop the "Guess the Animal Picture" learning game, specifically 

designed for young children, using augmented reality technology. This game is expected to 

facilitate learning animal names in a more interactive and enjoyable manner than traditional 

methods. By employing the 4D method, this research seeks to make a significant contribution 

to the field of educational technology, offering innovative solutions to early childhood 

education challenges. 

 

RESEARCH METHOD 

This research utilizes the 4D development model, which includes four key stages: Define, 

Design, Develop, and Disseminate (Hong & Tai, 2024; Lu & Hassan, 2024; Macneill, Branch, 

Motley, & Heinrich, 2024). This approach is employed to create the "Guess the Animal 
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Picture" learning game, integrating augmented reality (AR) to enhance the educational 

experience for young children. 

Define 

The Define stage is crucial for understanding user needs and establishing a solid 

foundation for game development. This phase starts with a thorough needs analysis involving 

literature review, observations, and interviews. The literature review focuses on contemporary 

learning theories and best practices in educational game design to inform effective strategies 

for early childhood education (Lau dkk., 2022; Pulcu, 2024; Xu, Wang, Wang, Li, & Zhao, 

2022). Observations and interviews with educators, parents, and children help identify specific 

challenges in teaching animal names and gather preferences for educational media (Thompson 

& Green, 2022). Surveys may also be utilized to collect quantitative data on user expectations. 

Once user needs are identified, clear learning objectives are set. These objectives specify 

what the game aims to achieve, such as improving children's ability to correctly identify and 

name animals. Objectives are defined with measurable indicators, such as the percentage of 

children who can accurately name animals after playing the game (Alisha & Kusumawati, 

2024; Martinez dkk., 2022; Oh, Kang, Song, & Park, 2023). The game specifications are then 

detailed, including features, content, visual and audio design, and platform requirements. The 

game’s specifications incorporate AR technology to create an engaging and interactive learning 

environment. A comprehensive project plan, including a realistic timeline and resource 

allocation, is developed to guide the subsequent stages. 

Design 

In the Design stage, conceptual ideas are translated into a concrete game prototype. This 

phase begins with conceptual design, where storyboards and wireframes are created. 

Storyboards visually depict the game’s flow and interactions, helping the development team 

understand the sequence of gameplay (Côté dkk., 2023; Dang dkk., 2022; Villarejo-Carballido, 

Pulido, & Tejedor, 2022). Wireframes outline the user interface layout to ensure it is intuitive 

for children. Content design is a key aspect, involving the creation of age-appropriate graphics 

and animations of animals, as well as interactive audio elements like sound effects and 

background music to enhance the gaming experience (Wilson & Carter, 2022). 

A prototype of the game is developed to test the core design and gameplay. This 

prototype allows for practical evaluation of how the game functions and how well the design 

elements integrate. Initial testing with children, teachers, and parents provides valuable 

feedback on gameplay, difficulty, and visual appeal. Revisions are made based on this feedback 

to refine the design (Jiang, Wu, Mi, & Zhu, 2022; Liu & Sra, 2022; Říha & Prchalová, 2022).. 

A detailed design document is then prepared, outlining all aspects of the game’s design to 

ensure alignment with the specifications during development. 

Develop 

The Develop stage focuses on transforming the design into a functional game. This phase 

involves programming and integrating all game elements based on the specifications and 

prototype. Programming includes coding game mechanics, interaction logic, and feedback 

systems, while integration ensures that graphics, animations, and audio work seamlessly 

together (Barbay, Freire-Fernández, & Lobos-Bustamante, 2022; Janakiraman, Watson, & 

Watson, 2023; Vitale dkk., 2023). Internal testing is conducted to evaluate the game’s 

functionality and performance, checking for bugs and technical issues. This testing ensures that 

the game operates smoothly and adheres to the design specifications. 

User testing follows, involving a small group of children, teachers, and parents to gather 

feedback on usability, visual appeal, and educational effectiveness. This feedback is crucial for 
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identifying areas for improvement and making necessary adjustments (Jin dkk., 2022; Martin, 

Speak, Urban, Morales, & van Oosterhout, 2024; Reay & Wanick, 2023). The final steps in this 

stage involve preparing the game for launch, including finalizing all elements, addressing 

feedback, and creating documentation and user guides. 

Disseminate 

The Disseminate stage is the final phase, focusing on launching and ensuring effective 

use of the game. The game is distributed through relevant channels such as app stores, 

educational websites, and e-learning platforms. Launch materials, including user guides and 

promotional content, are provided to assist users in understanding and utilizing the game 

(Galloway, 2024; Roberts & Clark, 2023; Vera dkk., 2024). Training sessions, workshops, or 

webinars are conducted to educate teachers, parents, and children on how to use the game 

effectively and integrate it into their learning activities. 

Evaluation and maintenance are ongoing activities in this stage. User feedback and usage 

data are collected to assess the game’s impact and effectiveness. This data helps identify areas 

for improvement, and regular updates are made to address any issues, incorporate new features, 

and keep the game relevant. Maintenance also includes fixing bugs, updating content, and 

aligning the game with new educational standards or technological advancements. This 

comprehensive approach ensures that the game remains an effective and engaging educational 

tool for young children. 

 

RESULTS AND DISCUSSION 

The following sections detail how each stage contributed to the development process, 

from identifying user needs and designing interactive elements to implementing and 

distributing the final product. Through these phases, we aimed to address the limitations of 

traditional learning media and create a tool that significantly improves young children's ability 

to recognize and name animals. 

Define 

The Define phase of the 4D methodology laid the foundation for developing the "Guess 

the Animal Picture" game. During this stage, we meticulously identified the target audience's 

needs and set clear learning objectives. Our literature review revealed that interactive and 

engaging media significantly improves early childhood education outcomes. Observations and 

interviews with educators and parents highlighted the limitations of traditional media, such as 

books and flashcards, in sustaining children's interest and providing interactive learning 

experiences. Consequently, our objectives focused on creating a game that would enhance 

children's ability to recognize and name animals through engaging gameplay. Establishing 

these objectives and understanding user needs were crucial in designing a game that addresses 

specific educational gaps. 

Design 

In the Design phase, we translated our objectives into a tangible game prototype. Figure 

1. Show the exaple animal design. 

Figure 1. Animal Design 
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The incorporation of augmented reality (AR) was a key aspect of this stage. Research has 

shown that AR technology can significantly enhance engagement and learning in educational 

games  We designed a game with an intuitive interface, child-friendly graphics, and interactive 

AR features to maintain children's interest and cater to their developmental needs. The design 

included visually appealing elements and interactive AR components that provided immediate 

feedback, which is essential for effective learning. The use of AR allowed for a more 

immersive experience, enabling children to interact with virtual animals in a way that 

traditional media could not. 

Develop 

The Develop phase focused on translating the design into a functional product. The game 

was developed with careful attention to the integration of AR technology, ensuring that all 

elements functioned harmoniously to provide a seamless learning experience. Figure 2 show 

the display of the game. 

Figure 2. The Display of the Game 

 
Our development process involved rigorous internal testing to ensure that the game was 

free of bugs and that the AR features were functioning correctly. This phase also included user 

testing with children, educators, and parents, which provided valuable feedback for refining the 

game. Studies indicate that iterative testing and feedback are crucial for developing effective 

educational tools. The feedback highlighted that children were highly engaged with the AR 

features, which significantly contributed to their learning and retention of animal names. 

Disseminate 

In the Disseminate phase, we focused on the effective launch and distribution of the 

game. The game was introduced to educational institutions and parents, accompanied by 

training materials to facilitate its use. This phase was critical for ensuring that the game was 

utilized effectively in real-world settings. Research emphasizes the importance of training and 
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support for educators and parents in maximizing the benefits of educational technologies. 

Evaluation of the game's impact through user feedback and usage data confirmed that the AR-

enhanced game significantly improved children's ability to recognize and name animals. The 

AR features not only made the learning process more engaging but also supported the 

development of cognitive skills related to object recognition. 

Overall, the "Guess the Animal Picture" game demonstrates that integrating AR 

technology into educational games can effectively enhance early childhood learning. The 4D 

methodology provided a structured approach to developing a game that is both engaging and 

educational, addressing the limitations of traditional learning media and offering a valuable 

tool for early childhood education. 

 

CONCLUSION 

This study demonstrates the promising results of developing the educational game 

"Guess the Animal Picture" for early childhood, incorporating augmented reality (AR) 

technology. By employing the 4D methodology—Define, Design, Develop, and Disseminate—

we successfully created an engaging and effective learning tool. During the Define phase, we 

meticulously identified the needs and objectives for helping children recognize animal names 

through a carefully designed AR-enhanced game. The Design phase focused on creating a 

child-friendly interface, relevant educational content, and gameplay mechanics, enhanced by 

AR elements that captivate and align with children's developmental stages. In the Develop 

phase, we concentrated on building and testing the game, ensuring that the AR features and 

other aspects provided an interactive and enjoyable learning experience. The Disseminate 

phase involved distributing the game to young children and evaluating feedback to ensure its 

effective use and acceptance. 

Results showed a significant improvement in children's ability to recognize various 

animal names after interacting with the "Guess the Animal Picture" game. The AR features not 

only reinforced their understanding of animals but also enhanced their motivation and 

engagement in learning. Overall, this research confirms that a well-designed educational game 

utilizing AR can effectively support early childhood learning by aligning with developmental 

needs and integrating technology to foster active learning. 

 

AUTHOR CONTRIBUTIONS 

Look this example below: 

Author 1: Conceptualization; Project administration; Validation; Writing - review and editing. 

Author 2: Conceptualization; Data curation; In-vestigation. 

Author 3: Data curation; Investigation. 

Author 4: Formal analysis; Methodology; Writing - original draft. 

Author 5: Supervision; Validation. 

Author 6: Other contribution; Resources; Visuali-zation; Writing - original draft. 

 

CONFLICTS OF INTEREST 

The author(s) declare no conflict of interest 

 

REFERENCES 

Alisha, N. E., & Kusumawati, Y. A. (2024). Interactive role-playing game for elementary 

students to introducing Javan Langur. Dalam Saputra D.E. (Ed.), Procedia Comput. Sci. 



International Journal of Educatio Elementaria and Psychologia 

 

                                                           Page | 219  
 

(Vol. 245, hlm. 1202–1212). Elsevier B.V. Scopus. 

https://doi.org/10.1016/j.procs.2024.10.350 

Arauz, M., Fuentealba, C., Vanderstichel, R., Bolfa, P., Sithole, F., Laws, A., & Illanes, O. 

(2022). Development and Application of an Interactive Neuropathology iBook as a 

Complementary Learning Tool for Veterinary Medicine Students. Journal of Veterinary 

Medical Education, 49(3), 353–362. Scopus. https://doi.org/10.3138/jvme-2020-0105 

Barbay, J., Freire-Fernández, D., & Lobos-Bustamante, D. (2022). Popping Up Balloons for 

Science: A Research Proposal. ACM Int. Conf. Proc. Ser. Dipresentasikan pada ACM 

International Conference Proceeding Series. Association for Computing Machinery. 

Scopus. https://doi.org/10.1145/3565995.3566029 

Cook, P. F., & Reichmuth, C. (2024). An Ecological and Neural Argument for Developing 

Pursuit-Based Cognitive Enrichment for Sea Lions in Human Care. Animals, 14(5). 

Scopus. https://doi.org/10.3390/ani14050797 

Côté, M.-E., Bergeron, T., Juteau, V., Lavigne-Bourque, K., Tousignant, P., Francillette, Y., & 

Dupas, F.-X. (2023). Lux: A Game to Promote Good Lighting Practices among the 

General Public. Dalam Wallace J., Whitson J.R., Bonsignore B., Frommel J., & 

Harpstead E. (Ed.), CHI PLAY - Companion Proc. Ann. Symp. Comput.-Human 

Interact. Play (hlm. 298–305). Association for Computing Machinery, Inc. Scopus. 

https://doi.org/10.1145/3573382.3616058 

Dang, C., Zhang, F., Li, Y., Jin, Z., Cheng, Y., Feng, Y., … Qi, H. (2022). Lithium Bonds 

Enable Small Biomass Molecule-Based Ionoelastomers with Multiple Functions for 

Soft Intelligent Electronics. Small, 18(20). Scopus. 

https://doi.org/10.1002/smll.202200421 

Driessen, C. P. G., Bracke, M. B. M., & Copier, M. (2023). Designing a computer game for 

pigs, to explore and redefine the interface between animal welfare, science and ethics. 

Dalam Global food security: Ethical and legal challenges (hlm. 323–328). Brill. 

Scopus. https://doi.org/10.3920/9789086867103_052 

Galloway, K. (2024). Sounds of Extraction and Collection and Listening to the Pixelated 

Resources of Stardew Valley and Animal Crossing: New Horizons. Dalam Music and 

Sonic Environments in Video Games: Listening to and Perform. Ludic Soundscapes 

(hlm. 200–223). Taylor and Francis. Scopus. https://doi.org/10.4324/9781003275305-

18 

Garcia, T., Bandeira, T., Ferreira, W. A., Santos, G. C., Bossolan, N. R. S., & Beltramini, L. M. 

(2024). Amazon Virtual Forest—A GameTour of one of the most biodiverse places on 

the Planet. Dalam Callaos N.C., Gaile-Sarkane E., Lace N., Sanchez B., & Savoie M. 

(Ed.), Proc. World Multi-Conf. Syst., Cybern. Informatics, WMSCI (Vol. 2024-

September, hlm. 26–31). International Institute of Informatics and Cybernetics. Scopus. 

https://doi.org/10.54808/WMSCI2024.01.26 

Healy, P., Lu, C., Silk, J. S., Lindhiem, O., Harper, R., Viswanathan, A., & Babichenko, D. 

(2023). An Exposure-Based Video Game (Dr. Zoo) to Reduce Needle Phobia in 

Children Aged 3 to 6 Years: Development and Mixed Methods Pilot Study. JMIR 

Serious Games, 11(1). Scopus. https://doi.org/10.2196/42025 

Hemery, L. G., Deguia, B. T., Pratt, M. J., Tebbs, C. P., Cramer, N., & Garavelli, L. (2023). 

Choose Your Own Marine Energy Adventure Game: Collision Risk. Proc. Eur. Wave 

Tidal Energy Conf. Dipresentasikan pada Proceedings of the European Wave and Tidal 

Energy Conference. European Wave and Tidal Energy Conference Series. Scopus. 

https://doi.org/10.36688/ewtec-2023-221 

Hong, J.-C., & Tai, T.-Y. (2024). Exploring the role of internet self-efficacy, perceived 

enjoyment, and anxiety on learning outcome in intelligent personal assistant-based EFL 

learning. Innovation in Language Learning and Teaching. Scopus. 

https://doi.org/10.1080/17501229.2024.2347884 

https://doi.org/10.1016/j.procs.2024.10.350
https://doi.org/10.3138/jvme-2020-0105
https://doi.org/10.1145/3565995.3566029
https://doi.org/10.3390/ani14050797
https://doi.org/10.1145/3573382.3616058
https://doi.org/10.1002/smll.202200421
https://doi.org/10.3920/9789086867103_052
https://doi.org/10.4324/9781003275305-18
https://doi.org/10.4324/9781003275305-18
https://doi.org/10.54808/WMSCI2024.01.26
https://doi.org/10.2196/42025
https://doi.org/10.36688/ewtec-2023-221
https://doi.org/10.1080/17501229.2024.2347884


International Journal of Educatio Elementaria and Psychologia 

 

                                                           Page | 220  
 

Iovenitti, S., Verna, G., Orsenigo, S., Chirico, F., Sgarro, R., Tosi, S., & Santopinto, E. (2024). 

“astronomy for sailors”: A web game to learn physics using the stars and a clock. 

Dalam Faletic S., Dolenc S., Pavlin J., Susman K., & Horvat A.K. (Ed.), J. Phys. Conf. 

Ser. (Vol. 2750). Institute of Physics. Scopus. https://doi.org/10.1088/1742-

6596/2750/1/012035 

Janakiraman, S., Watson, S. L., & Watson, W. R. (2023). Pre-service Teachers’ Perceptions 

Towards Using Games for Learning About Socio-scientific Topics: A Case Study. 

Dalam Learning, Design, and Technology: An International Compendium of Theory, 

Research, Practice, and Policy (hlm. 2243–2271). Springer International Publishing. 

Scopus. https://doi.org/10.1007/978-3-319-17461-7_172 

Jiang, Y., Wu, H.-T., Mi, Q., & Zhu, L. (2022). Neurocomputations of strategic behavior: From 

iterated to novel interactions. Wiley Interdisciplinary Reviews: Cognitive Science, 

13(4). Scopus. https://doi.org/10.1002/wcs.1598 

Jin, M., Nguyen, J. D., Weber, S. J., Mejias-Aponte, C. A., Madangopal, R., & Golden, S. A. 

(2022). SMART: An Open-Source Extension of WholeBrain for Intact Mouse Brain 

Registration and Segmentation. eNeuro, 9(3). Scopus. 

https://doi.org/10.1523/ENEURO.0482-21.2022 

Lau, J., Regis, C., Burke, C., Kaleda, M., McKenna, R., & Muratori, L. M. (2022). Immersive 

Technology for Cognitive-Motor Training in Parkinson’s Disease. Frontiers in Human 

Neuroscience, 16. Scopus. https://doi.org/10.3389/fnhum.2022.863930 

Li, W., Wu, X.-K., & Deng, K. (2023). Construction of Animal Protection Science Education 

System (APSES) Based on Unity3D∗. Dalam Alja’Am J.M., Alja’Am J.M., Elseoud 

S.A., & Karam O. (Ed.), ICCA - Int. Conf. Comput. Appl., Proc. Institute of Electrical 

and Electronics Engineers Inc. Scopus. 

https://doi.org/10.1109/ICCA59364.2023.10401564 

Li, X. (2025). Animation generation algorithm of quadruped gait. Dalam Leng L. & Yuan H. 

(Ed.), Proc SPIE Int Soc Opt Eng (Vol. 13486). SPIE. Scopus. 

https://doi.org/10.1117/12.3055887 

Liu, Y., & Sra, M. (2022). Mix3D: Assembly and Animation of Seamlessly Stitched Meshes 

for Creating Hybrid Creatures and Objects. Dalam Spencer S.N. (Ed.), Proc. - SUI : 

ACM Conf. Spat. User Interact. Association for Computing Machinery, Inc. Scopus. 

https://doi.org/10.1145/3565970.3567686 

Lu, C., & Hassan, L. (2024). Embraceable Virtual Paws: Player Experiences in Animal Shelter 

Simulator. Dalam Vale Costa L., Zagalo N., Veloso A.I., Vairinhos M., Gomes D., Clua 

E., & Arnab S. (Ed.), Commun. Comput. Info. Sci. (Vol. 1984, hlm. 19–32). Springer 

Science and Business Media Deutschland GmbH. Scopus. https://doi.org/10.1007/978-

3-031-51452-4_2 

Macneill, B. N., Branch, H. A., Motley, M. G., & Heinrich, K. K. (2024). Forbidden Botany: A 

Game to Develop Botanical Lexicon in Biological Science Courses. American Biology 

Teacher, 86(1), 39–41. Scopus. https://doi.org/10.1525/abt.2024.86.1.39 

Martin, E. J., Speak, S. A., Urban, L., Morales, H. E., & van Oosterhout, C. (2024). 

Sonification of Genomic Data to Represent Genetic Load in Zoo Populations. Zoo 

Biology, 43(6), 513–519. Scopus. https://doi.org/10.1002/zoo.21859 

Martinez, J. J., Windleharth, T. W., Li, Q., Bhattacharya, A., Pearce, K. E., Yip, J., & Lee, J. 

H. (2022). Joint Media Engagement in Families Playing Animal Crossing: New 

Horizons during the COVID-19 Pandemic. Proceedings of the ACM on Human-

Computer Interaction, 6(CSCW1). Scopus. https://doi.org/10.1145/3512947 

Oh, N., Kang, J., Song, H., & Park, J. W. (2023). Interactive NFT Art that Utilizes NFT as 

Unique Promises for Social Responsibility. Archives of Design Research, 36(3), 219–

234. Scopus. https://doi.org/10.15187/adr.2023.08.36.3.219 

https://doi.org/10.1088/1742-6596/2750/1/012035
https://doi.org/10.1088/1742-6596/2750/1/012035
https://doi.org/10.1007/978-3-319-17461-7_172
https://doi.org/10.1002/wcs.1598
https://doi.org/10.1523/ENEURO.0482-21.2022
https://doi.org/10.3389/fnhum.2022.863930
https://doi.org/10.1109/ICCA59364.2023.10401564
https://doi.org/10.1117/12.3055887
https://doi.org/10.1145/3565970.3567686
https://doi.org/10.1007/978-3-031-51452-4_2
https://doi.org/10.1007/978-3-031-51452-4_2
https://doi.org/10.1525/abt.2024.86.1.39
https://doi.org/10.1002/zoo.21859
https://doi.org/10.1145/3512947
https://doi.org/10.15187/adr.2023.08.36.3.219


International Journal of Educatio Elementaria and Psychologia 

 

                                                           Page | 221  
 

Priyadarshi, S., Rastogi, M., & Gayathri, V. M. (2023). Disaster Assistance Intelligent Agent. 

Int. Conf. Comput. Commun. Netw. Technol., ICCCNT. Dipresentasikan pada 2023 14th 

International Conference on Computing Communication and Networking Technologies, 

ICCCNT 2023. Institute of Electrical and Electronics Engineers Inc. Scopus. 

https://doi.org/10.1109/ICCCNT56998.2023.10307140 

Pulcu, E. (2024). Individualistic attitudes in Iterated Prisoner’s Dilemma undermine 

evolutionary fitness and may drive cooperative human players to extinction. Royal 

Society Open Science, 11(3). Scopus. https://doi.org/10.1098/rsos.230867 

Qi, Y., Tang, J., Fan, S., An, C., Wu, E., & liu, J. (2024). Dual Interactive Mode Human–

Machine Interfaces Based on Triboelectric Nanogenerator and IGZO/In2O3 

Heterojunction Synaptic Transistor. Small Methods, 8(10). Scopus. 

https://doi.org/10.1002/smtd.202301698 

Reay, E., & Wanick, V. (2023). Skins in the Game: Fashion Branding and Commercial Video 

Games. Dalam Palgrave. Stud. Pract. Glob.  Fash. Brand. Manag. (hlm. 73–90). 

Springer Nature. Scopus. https://doi.org/10.1007/978-3-031-11185-3_5 

Říha, M., & Prchalová, M. (2022). Models of Animal Distributions in Inland Waters. Dalam 

Encyclopedia of Inland Waters, Second Edition (Vol. 1, hlm. 292–301). Elsevier. 

Scopus. https://doi.org/10.1016/B978-0-12-819166-8.00065-7 

Roberts, G., & Clark, R. (2023). The emergence of phonological dispersion through 

interaction: An exploratory secondary analysis of a communicative game. Frontiers in 

Psychology, 14. Scopus. https://doi.org/10.3389/fpsyg.2023.1130837 

Shapcott, K. A., Weigand, M., Glukhova, M., Havenith, M. N., & Schölvinck, M. L. (2025). 

DomeVR: Immersive virtual reality for primates and rodents. PLoS ONE, 20(1 

January). Scopus. https://doi.org/10.1371/journal.pone.0308848 

Tazouti, Y., Lamalem, Y., & Housni, K. (2023). Efficient Autonomous Pathfinding Method for 

Virtual Environments. Dalam Lazaar M., En-Naimi E.M., Zouhair A., Al Achhab M., 

& Mahboub O. (Ed.), Lect. Notes Networks Syst.: Vol. 625 LNNS (hlm. 464–473). 

Springer Science and Business Media Deutschland GmbH. Scopus. 

https://doi.org/10.1007/978-3-031-28387-1_39 

Vera, L., Coma, I., Pérez, M., Riera, J. V., Martínez, B., & Gimeno, J. (2024). The 

Mediterranean forest in a science museum: Engaging children through drawings that 

come to life in a virtual world. Multimedia Tools and Applications, 83(31), 76851–

76872. Scopus. https://doi.org/10.1007/s11042-024-18606-0 

Villarejo-Carballido, B., Pulido, C. M., & Tejedor, S. (2022). Key Competences for Lifelong 

Learning through the “Animal Crossing: New Horizons” Video Game. Future Internet, 

14(11). Scopus. https://doi.org/10.3390/fi14110329 

Vitale, V., Bonelli, F., Conte, G., Orsetti, C., Van Galen, G., Verwilghen, D., & Sgorbini, M. 

(2023). Novel Board Game versus Active Case-Based Discussion to Teach Final-Year 

Veterinary Students the Diagnostic Approach to Clinical Cases. Journal of Veterinary 

Medical Education, 50(4), 292–298. Scopus. https://doi.org/10.3138/jvme-2022-0016 

Wang, C.-M., & Chen, I.-T. (2022). Applying Interactive Technology to Construct a Popular-

Science Teaching Aid System for Protecting Cetaceans along Sea Coasts. Journal of 

Coastal Research, 38(2), 389–413. Scopus. https://doi.org/10.2112/JCOASTRES-D-21-

00019.1 

Xu, J., Wang, T., Wang, J., Li, C., & Zhao, L. (2022). “Forced Transformation” or “Regulation 

Capture”—Research on the Interactive Mechanism between Environmental Regulation 

and Green Transformation of Dairy Farming Subject Production. International Journal 

of Environmental Research and Public Health, 19(19). Scopus. 

https://doi.org/10.3390/ijerph191912982 

Zhang, Y., & Huang, Z. (2023). A Board Game Hootopia: Biodiversity Education Through 

Tangible and Interactive Narrative. Dalam Holloway-Attaway L. & Murray J.T. (Ed.), 

https://doi.org/10.1109/ICCCNT56998.2023.10307140
https://doi.org/10.1098/rsos.230867
https://doi.org/10.1002/smtd.202301698
https://doi.org/10.1007/978-3-031-11185-3_5
https://doi.org/10.1016/B978-0-12-819166-8.00065-7
https://doi.org/10.3389/fpsyg.2023.1130837
https://doi.org/10.1371/journal.pone.0308848
https://doi.org/10.1007/978-3-031-28387-1_39
https://doi.org/10.1007/s11042-024-18606-0
https://doi.org/10.3390/fi14110329
https://doi.org/10.3138/jvme-2022-0016
https://doi.org/10.2112/JCOASTRES-D-21-00019.1
https://doi.org/10.2112/JCOASTRES-D-21-00019.1
https://doi.org/10.3390/ijerph191912982


International Journal of Educatio Elementaria and Psychologia 

 

                                                           Page | 222  
 

Lect. Notes Comput. Sci.: Vol. 14383 LNCS (hlm. 410–421). Springer Science and 

Business Media Deutschland GmbH. Scopus. https://doi.org/10.1007/978-3-031-47655-

6_25 

 

Copyright Holder: 

© Kukuh Harsanto et.al (2024). 

 

First Publication Right: 

© International Journal of Educatio Elementaria and Psychologia 

 

This article is under: 

 

 

https://doi.org/10.1007/978-3-031-47655-6_25
https://doi.org/10.1007/978-3-031-47655-6_25

