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Abstract

In this project, I will design a VR educational game that uses immersive learning
and game-learning methods to motivate students to learn about animals. It is ex-
tremely important to teach teenagers about animal knowledge since human activ-
ities have caused a great deal of ecological damage to the environment. Below is
a summary of the design principles for designing the VR educational game. The
process of learning animal knowledge may pose three major difficulties to learn-
ers. Firstly, the problem is that most of the parents do not have enough time to take
their children to the zoo because of their busy work schedules. As a result, most of
the children do not have much chance to visit zoos due to the lack of opportunities.

Secondly, most of the zoos were closed during the pandemic, so children had fewer
opportunities to visit them. Lastly, the knowledge becomes abstract and dry in the
absence of interaction and activity, making it difficult to comprehend. Students do
not find the teacher's teaching method interesting and engaging because teachers
are often only inspired by the textbook. It is believed that by incorporating inter-
active gameplay, role-playing, interesting tasks, multimedia, and immersive learn-
ing into the design of the VR educational game, I can address these problems and
increase learning motivation and learning outcomes.
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1. Introduction

My research focuses on designing the VR game "Animal Breeder" to educate children about animal knowledge and
conservation. It aims to address the limitations of traditional classroom learning by providing immersive and interactive
experiences. Key research questions include effective game design for animal knowledge, motivating factors, and VR's
potential in learning. The project roadmap involves defining concepts, conducting a literature review, presenting the game,
and discussing limitations and future steps. By leveraging VR, "Animal Breeder" aims to engage children aged 5-16,
bridging the empathy and knowledge gap, and promoting understanding of animal species, behavior, food, and habitats.

2. Background Literature Review

In this chapter, I will provide a review of relevant literature. I begin with background definitions of key terms, I will
discuss motivation and Self-Determination Theory. Next, I discuss research literature on educational games. Then, I will
discuss the potential of VR and how VR can improve study outcomes. Finally, I review several studies to determine the
requirements for a more successful design solution.
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2.1 Definitions and Relevant Theory
In this section, I will talk about the definitions and relevant theories that support this integrative project.

2.1.1. Motivation

Motivation, defined as a justification for action, plays a crucial role in learning (Fenouillet, 2003). Providing incentives
is key to motivating learners (Chan & Ahern, 1999). A motivated learner is fully engaged and unstoppable (Prensky,
2003). Motivation enhances attention, information selection, and long-term memory functions (Fenouillet, 2003). Intrin-
sic interest fuels attention, while negative emotions hinder motivation (Denis & Jouvelot, 2005). To foster positive ex-
pectations, learning tasks should be engaging and meaningful (Small, 1997).

2.1.2. Self-Determination Theory

Deci and Ryan's Self-Determination Theory (SDT) states that human development is fueled by innate needs for com-
petence, autonomy, and connectedness. SDT relates to intrinsic motivation, extrinsic motivation, and motivation. Moti-
vation is strongly tied to the fulfillment of psychological needs. (Deci & Ryan, 2000).

2.2 The Potential of Educational Games

Children's lack of interest hampers learning, as they prioritize games over education (Schimanke et al., 2018). Games
provide interactive and entertaining experiences for children (Rieber, 1996; Fang & Kolter, 2018). Educational games are
recognized for motivating students and improving learning outcomes (Denis & Jouvelot, 2005). To sustain engagement,
the game's educational purpose should be concealed, allowing enjoyment while learning about animals (Abidah et al.,
2020). The goal is for students to acquire knowledge and engage with learning unknowingly.

2.3 The Potential of VR

Technology, including VR, has become vital for student learning (Steuer, 1992; Sweden, 2015). VR's immersive nature
enhances outcomes and engagement (Mahmoud, 2020). 3D spaces and multimedia tools stimulate learning and problem-
solving (Mikropoulos & Natsis, 2011). VR promotes creativity aligned with constructivist learning (Vonéche, 1983), but
requires self-control or supervision (Huang et al., 2010).

VR and AR enhance learning experiences, allowing manipulation of 3D models, surgical training, exploration, and
mixed reality creation (JigSpace, 2021; Al-Gindy et al., 2020). Research supports VR-based teaching and game-based
learning (Huang et al., 2010; Merchant et al., 2014). Integrating interactivity in gameplay enhances the immersive expe-
rience.

2.4 Requirements for a More Successful Design

VR enhances learning through situated experiences and cognitive processing. Strategies, like situated learning, role-
playing, cooperative learning, problem-based learning, and creative learning, are recommended (Huang et al., 2010). VR's
realistic environments aid knowledge transfer (Durlach & Mavor, 1995), while role-playing stimulates creativity (Holmes,
2007) and problem-based learning promotes independent thinking (Brenton et al., 2007). The ARCS Model of Motiva-
tional Design highlights attention, relevance, confidence, and satisfaction (Keller, 2012). Design requirements involve
stimulating curiosity, linking to learners' goals and experiences, promoting confidence through challenges, and fostering
positive feelings about learning (Keller, 2012). Motivation can be intrinsic, extrinsic, or motivation (Ryan & Deci, 2000),
with intrinsic motivation driven by enjoyment and extrinsic motivation by external rewards.

3. Final Design

In this chapter, I present a VR educational game “Animal Breeder”; my final design will address the requirements
identified in Chapter 2. The design details will be presented below.

3.1 Game Introduction

I designed the "Animal Breeder" VR game to immerse children in learning about animals. Players become animal
breeders in a zoo, caring for various species. The game offers realistic interactions, missions, and zoo exploration. Chil-
dren learn about species, habitats, behavior, and food. With a vibrant art style, the game engages students, fostering
cognitive abilities, knowledge expansion, and empathy for animals. It prompts them to see from animals' perspectives
and teaches responsible zoo behavior. Virtual interactions deepen understanding and promote animal protection aware-
ness. The game aims to inspire long-term involvement in conservation.
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Table 1. Design requirements

Design requirement 1 Situated Learning
Design requirement 2 Role Playing
Design requirement 3 Problem-based learning
Design requirement 4 Creative Learning
Design requirement 5 Attention
Design requirement 6 Relevance
Design requirement 7 Confidence
Design requirement 8 Satisfaction
Design requirement 9 Intrinsic motivation
Design requirement 10 Extrinsic motivation

3.2 Game flow
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Figure 1. Game Flow.

Step 1. Enter the game and tutorial:

Players choose avatars and receive a one-time tutorial on game mechanics, interactions, and menus.

Step 2. Daily missions and exploration

Players complete missions or freely explore, interacting with animals. Missions involve feeding, playing, and healing.
Rewards are earned, teaching animal knowledge.

Step 3. Animal care

Players ensure animal health and happiness. Interacting boosts happiness, while feeding provides energy. Accidents,
like illness, require purchasing medicine.

Step 4. Improve the zoo

Players earn money, expand habitats, buy supplies, and acquire new animals. Learning animal information and passing
tests are required. Various options to enhance the zoo's quality.
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3.3 Game Main feature

Table 2. Requirements—A design element

Requirement (from Research Literature) Design Feature
1. Situated Learning Immersive environment and realistic tasks about taking care of animals.
2. Role Playing Role-playing as Animal Breeder.
3. Problem-based learning The game will give students a list of missions.
4.  Creative Learning Players need to use knowledge to creatively solve the problem.
S Attention Our game has animations, interaction with animals, and a unique art style that can

stimulate students’ curiosity.

6. Relevance Acting as an “Animal Breeder” can link with players’ past experience of being in a

Z0o0.
7. Confidence The missions in the game have a balanced difficulty level.
8. Satisfaction There are rewards when they successfully finish a mission.

The game is entertaining and enjoyable, with animal interaction a nice environment,

9.  Intrinsic motivation . .
and interesting tasks.

10.  Extrinsic motivation There are star and money rewards when they finish a new mission.

3.3.1 Interaction with animals

Players have various ways to interact with animals, including specific activities depending on the animal. For example,
dolphins can be instructed to perform motions and swim together, while petting is a common interaction. Players can buy
specialized tools from the store for specific animal interactions.

3.3.2 Missions

Daily missions are given, encompassing different animals in the zoo. Players have around 10 missions each day, such
as feeding, cleaning, interacting, stopping inappropriate tourist actions, and treating animals. Completing the mission
rewards players and provides animal knowledge and a sense of accomplishment.

3.3.3 Maps
The map is divided into eight areas based on animal habitats, including Tundra, Pasture, Desert, Coniferous, Temperate
Forest, Tropical Rainforests, Fresh Water, and Sea. Each area features different animals.

3.3.4 Animals

Players receive training on animal knowledge before taking care of them. Initially, a few animals are available, with
more becoming accessible as players progress. Animals grow through three stages: Early Age, Middle Age, and Old Age.
Happiness and energy bars affect their growth rate. Lack of food decreases energy, while insufficient interaction and
exercise reduce happiness. Players must care for sick or injured animals.

3.3.5 Store
There is a store function in this game. Players can use the money in the game to buy various things in-store. Including
food, tools, medicine, declaration, etc.

3.3.6 Game Money
How to earn money:
1) Complete mission
2) Feed Animal
3) Do activities with animal
4) Animals grow up
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5) Treat animal

6) Clean up the environment
The use of money:

1) Buy food

2) Buy tools

3) Buy medicine

4) Buy toy

5) Buy declaration

6) Unlock new animals

3.3.7 Star

How to get a star:
1) Complete daily mission
2) Animals grow up
3) Take care of the animal

The use of stars:
1) Unlock new kinds of animal
2) Unlock new items in store
3) Unlock new location

4. Discussion and Conclusions

Virtual reality technology to create an engaging learning experience. It addresses the learning gaps in animal knowledge
and incorporates innovative functions to meet the design requirements. The game allows students to interact with animals,
fostering animal knowledge and raising awareness of animal protection. A reward system keeps children engaged
throughout the gameplay.

This research has implications for the development of VR educational games, improving the development process and
enhancing the overall playing experience. The goal is to expose more children to animal knowledge, increasing their
interest and knowledge through the game. Further development efforts, including coding, modeling, and the addition of
a friend system, are planned. The friend system will enable players to interact with friends and view each other's zoos.
Future plans also involve utilizing the game as a platform to discuss the environmental impact of human activities.

While currently in the conceptual stage, the "Animal Breeder" VR game has the potential to contribute to the advance-
ment of VR educational games and improve players' knowledge and engagement.
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