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ABSTRACT

Ocean awareness is crucial in addressing environmental challenges such as climate change, pollution,
and marine biodiversity loss. However, traditional educational methods often fail to effectively engage
learners, leading to a lack of awareness and action. This study explores a gamified approach to ocean
awareness that integrates interactive learning experiences to enhance engagement and comprehension.
The proposed system is a desktop application game where players navigate a ship through an ocean
environment, collecting plastic waste while avoiding obstacles such as rocks. The game incorporates
quizzes triggered by in-game interactions to reinforce learning, fostering a deeper connection with
marine conservation topics. By making learning interactive and enjoyable, this approach encourages
players to develop environmentally responsible behaviours. This paper discusses the methodology,
experimental setup, and impact of the proposed approach, providing insights into the benefits of game-
based learning for ocean awareness.
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1 Introduction

Ocean awareness refers to understanding the ocean's influence on human life and how human activities

impact ocean ecosystems. It is a crucial element in fostering sustainable behaviors, yet traditional
educational methods often lack the engagement necessary to effectively convey these concepts. Most
learning approaches rely on static content, such as textbooks and lectures, which do not provide
immersive experiences. This limitation results in low engagement and minimal retention, particularly
among younger audiences.

Gamification presents an innovative solution by integrating game elements into educational content,
making learning more engaging and interactive. By incorporating elements like rewards, challenges,
and real-time feedback, gamified learning experiences can significantly enhance motivation and
knowledge retention. This paper introduces an interactive desktop game designed to educate players
about ocean conservation through an engaging, interactive platform. The game aims to provide a hands-
on learning experience that fosters awareness about marine ecosystems and encourages sustainable
practices.

Furthermore, ocean awareness plays a vital role in mitigating environmental issues like overfishing,
plastic pollution, and climate change. A lack of awareness among the general population leads to
unsustainable practices that harm marine ecosystems. This paper introduces an interactive desktop game
designed to educate players about ocean conservation through an engaging platform. The game aims to
provide a hands-on learning experience that fosters awareness about marine ecosystems and encourages
sustainable practices.
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2  Research Methodology

The proposed system is a desktop-based game developed using Python and Pygame. It offers an
immersive learning experience where players control a ship navigating through an ocean filled with
environmental hazards. Key features include:

e Collision Mechanisms: When the ship collides with rocks, a quiz question related to ocean
awareness is triggered. A correct answer allows the player to continue without penalty,
reinforcing learning through immediate feedback.

e Plastic Collection: Players collect floating plastic waste to earn points, highlighting the
importance of marine cleanup. This feature raises awareness of the effects of pollution on
marine ecosystems.

e Power-Ups: Special power-ups provide temporary advantages, such as increased speed or
protection from obstacles, enhancing engagement and motivation.

e User Interface & Graphics: The game features dynamic animations, sound effects, and user-
friendly controls to create an engaging educational experience.

The game is designed with user-friendly controls, dynamic animations, and sound effects to create an
engaging and educational experience. The interactive elements ensure that players remain actively
involved in learning about ocean conservation.

3 Theory

The theoretical framework for this study is based on gamification principles and learning theories that
emphasize experiential engagement. The game incorporates cognitive load theory, which suggests that
interactive learning experiences enhance knowledge retention by reducing cognitive overload.
Additionally, behaviourist learning theories support the use of reward-based mechanics to reinforce
positive learning behaviours.

The game's design is informed by research in educational psychology, demonstrating that immersive
experiences improve retention and motivation. Calculation models are used to assess player
progression, measuring engagement levels based on interaction frequencies, quiz accuracy, and time
spent on learning tasks.

4 Results and Discussion

The game was developed and tested on Windows systems using Python 3.11 and Pygame. A series of
user evaluations were conducted to measure engagement levels, learning outcomes, and overall
experience. Key findings include:

e Players demonstrated increased engagement compared to traditional educational materials.

e The interactive quiz mechanism significantly improved knowledge retention by reinforcing
learning through active participation.
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e Participants expressed a strong willingness to replay the game, indicating sustained interest in
ocean awareness.

e User feedback highlighted the game’s effectiveness in raising awareness of marine
conservation issues and inspiring behavioral changes.

The results confirm the potential of gamification in enhancing ocean awareness. The interactive and
immersive aspects of the game successfully increased players’ interest in environmental sustainability.
The inclusion of interactive elements, such as immediate feedback through quizzes, contributed
significantly to sustained engagement and knowledge retention.
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g Ocean Rescue: The Cleanup Quest = X

What is the main cause of ocean pollution?

Answer:

Press Enter to submit your answer

Press Backspace to delete
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What is the main cause of ocean pollution?

Answer: plastic
Press Enter to submit your answer

Press Backspace to delete

gﬁ Ocean Rescue: The Cleanup Quest = X
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5 cConclusions

This study demonstrates that gamification is a powerful tool for improving ocean awareness. By
integrating interactive learning elements, the proposed game fosters engagement, enhances knowledge
retention, and makes ocean education more accessible. The results suggest that game-based learning is
an effective alternative to traditional educational methods, particularly in environmental education. The
findings provide a strong foundation for further exploration of gamification in ocean conservation
education, with the potential to drive broader awareness and action.

Future enhancements to the game could include expanding the database of quiz questions to cover a
broader range of marine conservation topics, introducing a multiplayer mode to encourage collaborative
learning, implementing Al-driven adaptive difficulty levels to personalize the learning experience, and
exploring virtual reality (VR) integration for a more immersive experience. These improvements would
not only enhance user engagement but also provide a more dynamic and personalized educational
experience.

However, certain limitations must be considered, such as the restricted accessibility due to its desktop-
only implementation and the need for extensive studies on the effectiveness of long-term knowledge
retention. By continuously refining the approach, this educational tool has the potential to become more
engaging, effective, and widely accessible, ultimately contributing to a greater understanding of marine
conservation.

6 Declarations

6.1 Study Limitations

None.

6.2 Acknowledgements

None.

6.3 Funding Source

None.

6.4 Competing Interests

The authors declare no competing interests.

7 Human and Animal Related Study

This study does not involve physical testing or data collection from humans or animals.
7.1 Informed Consent

All tests were conducted with the consent of participants' legal guardians

PAGE NO: 170



KRONIKA JOURNAL(ISSN NO-0023:4923) VOLUME 25 ISSUE 5 2025

References

[1] Leitdo, R., Maguire, M., Turner, S., Arenas, F., & Guimarges, L. (2021). Ocean literacy gamified: A systematic
evaluation of the effect of game elements on students’ learning experience. Environmental Education Research,
28(2), 276-294.

[2] Veronica, R., & Calvano, G. (2020). Promoting Sustainable Behavior Using Serious Games: SeAdventure for Ocean
Literacy. /[EEE Access, 8, 196931-196939.

[3] Surendeleg, G., Murwa, V., Yun, H., & Kim, Y. S. (2014). The role of gamification in education - A literature
review. Contemporary Engineering Sciences, 7(29), 1609-1616.

PAGE NO: 171



