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Abstract—This study proposes a framework for marine
education, leveraging legacy Internet of Things (IoT) gaming devices
and affect-aware technology to create immersive virtual worlds.
Focused on addressing challenges in fisheries and marine conflict
resolution, this approach integrates the unique capabilities of these
devices to enhance learner engagement and understanding. By
repurposing existing technology, we aim to deliver personalised
educational experiences that adapt to users' emotional states.
Preliminary results indicate significant potential in utilising these
technologies to foster a deeper comprehension of marine
conservation issues, promoting sustainable practices and conflict
resolution skills. This interdisciplinary effort underscores the
importance of innovative educational tools in environmental
stewardship.
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I.  INTRODUCTION

ARINE education has always been a vital component in

fostering a comprehensive understanding of our planet’s
ecosystems and the importance of sustainable practices [1].
However, traditional educational methods often fall short in
engaging learners and providing an immersive learning
experience [2]. The integration of technology in education
offers promising avenues to bridge this gap. In particular, the
utilisation of affect-aware virtual worlds, powered by legacy
IoT gaming devices, presents an innovative approach to
enhancing marine education.

The legacy IoT gaming devices, which were initially
developed for entertainment, possess untapped potential for
educational purposes [3]. These devices, when repurposed,
can create interactive and dynamic virtual environments that
simulate real-world marine ecosystems. Such simulations can
provide learners with hands-on experience and an emotional
connection to the subject matter, which is often lacking in
conventional classroom settings [4].

This paper explores the design and implementation of
affect-aware virtual worlds tailored for marine education. By
focusing on fisheries and the conflicts that arise within these
environments, we aim to create educational tools that not only
impart knowledge but also evoke empathy and understanding
among learners. The concept of affect-aware systems is
pivotal in this context, as it involves the recognition and
response to the emotional states of learners, thereby enhancing
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their engagement and retention of information.

Through the design of these virtual worlds, we seek to
address several key objectives: to foster a deeper
understanding of marine ecosystems and the challenges they
face, to promote critical thinking and problem-solving skills,
and to leverage the emotional impact of immersive learning to
inspire a commitment to sustainable practices. Legacy IoT
gaming devices serve as an accessible and cost-effective
platform for deploying these educational tools, making
advanced marine education more widely available.

In this paper, a technical framework of affect-aware virtual
worlds is detailed. The broader implications of this approach
are also discussed for the future of marine education and the
potential for scalability across different educational contexts.

An Investigation

An investigation was carried out into marine education and
how to make it more engaging, impactful, and accessible to
learners around the globe. This approach can not only enrich
the learning experience but also contribute to the development
of a generation that is well-informed and emotionally
connected to the preservation of marine environments.

Research Methodology

A systematic literature review was conducted on marine
education, legacy IoT gaming devices, and affect-aware
technology, identifying gaps and opportunities for integrating
these elements into effective environmental learning tools.

Research Objectives

The objective of the research is to harness legacy IoT
gaming devices (LIoTGDs) and affect-aware tech to create
immersive, adaptive virtual worlds for marine education,
which enhance engagement, require an understanding of
conservation issues and conflict resolution skills.

II. RESULTS

The results of the systematic literature review relate to
immersive, adaptive virtual worlds for marine education. It
also looked at its role in enhancing engagement, understanding
of conservation issues and enhancing engagement,
understanding of conflict resolution skills.

Immersive, Adaptive Virtual Worlds for Marine Education

The ocean, covering over 70% of the Earth's surface, is a
vast and largely unexplored frontier [5]. Despite its critical
importance to global ecosystems and human life, our
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understanding of marine environments remains limited [6].
Traditional methods of marine education often fall short in
capturing the complexity and beauty of underwater worlds [7].
However, with advancements in technology, immersive and
adaptive virtual worlds are revolutionising marine education
[8]. These digital environments offer unparalleled
opportunities for exploration, learning, and engagement,
making marine education more accessible and effective [9].

Immersive technology, including virtual reality (VR) and
augmented reality (AR), has the potential to transform marine
education by providing learners with a first-hand experience
of underwater environments [10]. VR can transport learners to
the depths of the ocean, allowing them to observe marine life,
coral reefs, and underwater geological formations up close
[11]. This sensory-rich experience can make learning more
engaging and memorable, as learners can interact with and
explore virtual marine ecosystems in ways that are not
possible in a traditional classroom setting [12].

Adaptive learning environments leverage artificial
intelligence (Al) to tailor educational experiences to the needs
and preferences of individual learners [13]. In the context of
marine education, adaptive virtual worlds can adjust the
difficulty of tasks, provide personalised feedback, and present
content that matches the learner's current knowledge level
[14].

Several initiatives and projects have already demonstrated
the potential of immersive and adaptive virtual worlds for
marine education, see Table I.

TABLE 1
EXAMPLE VIRTUAL WORLD PROJECTS FOR MARINE EDUCATION
Example Description

The Ocean Rift This VR experience allows users to explore a variety of

Project underwater habitats, including coral reefs, shipwrecks, and
deep-sea environments. The realistic graphics and interactive
elements provide a compelling educational experience.
Educational institutions have developed virtual labs where
learners can conduct experiments and explore marine
ecosystems in a controlled, virtual environment. These labs
can simulate real-world conditions and scenarios, enhancing
practical skills and knowledge.

Virtual Marine
Biology Labs

Interactive  Platforms like Google Expeditions offer virtual field trips to
Learning marine environments, enabling learners to explore and learn
Platforms  about different aspects of marine science from anywhere in

the world.

Role in Enhancing Engagement, Understanding of

Conservation Issues

The world's oceans are vast and teeming with life, yet they
face numerous threats from human activities, such as
pollution, overfishing, and climate change [15]. Marine
education plays a crucial role in raising awareness and
fostering a sense of stewardship for our oceans [16]. With
advancements in technology, immersive and adaptive virtual
worlds have emerged as powerful tools to enhance marine
education [17]. These digital environments offer unique
opportunities to engage learners, deepen their understanding
of marine ecosystems, and highlight the importance of
conservation efforts [18].

One of the primary advantages of using immersive virtual
worlds in marine education is their ability to captivate and
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engage learners [18]. Traditional classroom-based education
often struggles to convey the vastness and complexity of
marine environments [19]. By contrast, virtual worlds can
simulate underwater ecosystems in stunning detail, allowing
learners to explore coral reefs, dive with marine creatures, and
observe the intricate interplay of species within their habitats
[20]. By providing a first-person perspective, these virtual
experiences make learning more interactive and enjoyable,
fostering a deeper connection to the subject matter [14].

Immersive virtual worlds also cater to different learning
styles [21]. Visual and kinaesthetic learners, who might find
traditional textbooks and lectures less engaging, can benefit
significantly from the hands-on, visual nature of virtual
environments [22]. Adaptivity is another key feature of virtual
worlds that enhances marine education [23]. Adaptive learning
technologies tailor educational content to the individual needs
and progress of each learner [24]. In the context of marine
education, this means that virtual worlds can adjust the
complexity of information, offer personalised feedback, and
provide additional resources based on a learner's performance
and interests [14].

Immersive virtual worlds are particularly effective in
highlighting conservation issues and promoting environmental
stewardship [25]. By simulating the consequences of human
activities on marine ecosystems, these virtual environments
can vividly illustrate the urgent need for conservation efforts
[26]. Learners can witness the devastating effects of coral
bleaching, plastic pollution, and overfishing first-hand,
fostering a sense of urgency and responsibility [27].

Equally, virtual worlds can integrate real-world data and
case studies, allowing learners to explore ongoing
conservation projects and their outcomes [28]. For example,
learners can virtually participate in marine conservation
initiatives, such as reef restoration projects or marine protected
area management, gaining insights into the challenges and
successes of these efforts [29]. This experiential learning
approach not only enhances understanding but also inspires
learners to take action in their communities and advocate for
marine conservation [29].

Role in Enhancing Engagement, Understanding of Conflict
Resolution Skills

Contflict is an inevitable aspect of human interaction, arising
in various settings such as workplaces, schools, and personal
relationships [30]. Developing effective conflict resolution
skills is crucial for fostering healthy communication,
collaboration, and problem-solving [31]. Traditional methods
of teaching conflict resolution often involve lectures, role-
playing, and group discussions [32]. Immersive virtual worlds
provide an engaging platform for learning conflict resolution
skills [33]. These environments can simulate realistic
scenarios where conflicts arise, allowing learners to
experience and navigate conflicts in a safe, controlled setting
[34]. By stepping into the shoes of different characters and
experiencing diverse perspectives, learners can better
understand the dynamics of conflict and the emotions involved
[35].
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Immersive virtual worlds can replicate high-stress situations
that are challenging to recreate in real-life training [36]. This
allows learners to practice conflict resolution skills under
pressure, improving their ability to remain calm and composed
in actual conflict situations [37]. The engaging nature of these
virtual environments also promotes active participation,
encouraging learners to experiment with different approaches
and strategies [38].

Adaptive learning technologies within virtual worlds tailor
the educational experience to individual needs and progress
[39]. In conflict resolution education, this means that virtual
worlds can adjust the complexity of scenarios, provide
personalised feedback, and offer additional resources based on
a learner's performance and preferences [40].

III. CONCLUSION

The research presented herein explores the potential of
integrating legacy IoT gaming devices with affect-aware
technology to enhance marine education. By repurposing
existing technology, this approach not only addresses the
pressing need for innovative educational tools in
environmental conservation but also provides a sustainable
method of engaging learners in complex marine ecosystem
dynamics and conservation strategies. The systematic
literature review highlighted a significant gap in the current
use of technology in marine education, particularly in
leveraging affect-aware systems and legacy gaming devices to
create immersive, adaptive learning environments. The
findings suggest that such integration can significantly
improve learners' engagement, emotional investment, and
understanding of marine conservation issues and conflict
resolution. The contributions of this research are manifold.
Firstly, it offers a novel application of legacy IoT gaming
devices, extending their lifecycle and reducing electronic
waste. Secondly, the incorporation of affect-aware technology
presents a new dimension in personalised education, tailoring
learning experiences to the emotional and cognitive states of
the learner. This personalised approach is expected to foster
deeper connections with the subject matter, thereby enhancing
retention and application of knowledge in real-world
conservation efforts. Moreover, this study lays the
groundwork for future research in the intersection of
environmental  education, technology, and affective
computing. It calls for further empirical studies to validate the
effectiveness of these integrated virtual worlds in various
educational settings and with diverse learner populations. In
conclusion, the integration of legacy IoT gaming devices and
affect-aware technology in marine education represents a
promising avenue for enhancing environmental stewardship
among learners. By providing immersive, emotionally
resonant learning experiences, this approach has the potential
to cultivate a generation of informed, motivated, and capable
environmental advocates, equipped to address the complex
challenges facing marine ecosystems today. Further
exploration and development in this interdisciplinary field are
essential to realise the full potential of technology in
conservation education and beyond.
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Implications and Future Research Directions

This research presents an approach to marine education,
merging affect-aware tech and legacy IoT devices to enhance
learning, engagement, and problem-solving skills in
environmental conservation and conflict resolution contexts.

While the potential of immersive and adaptive virtual
worlds for marine education is vast, there are challenges to be
addressed. These include the high cost of VR equipment, the
need for technical expertise to create and maintain virtual
environments, and ensuring accessibility for all learners.
Future developments in technology, such as more affordable
VR devices and advancements in Al, will likely mitigate these
challenges and further enhance the effectiveness of virtual
marine education.
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