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1. INTRODUCTION

The rapid advancement in technology has revolutionized various aspects of our lives, leading to
significant changes in how we communicate, work, and interact. As technology evolves at an unprecedented
pace, it becomes crucial to delve into its multifaceted implications, challenges, and opportunities to
comprehend its profound impact on society and explore strategies for effectively harnessing its potential for
the betterment of humanity. In this case, technological progress is rapidly progressing, significantly influencing
education globally. An example of this progress within education is using games for learning purposes.
Integrating these games into the classroom not only enhances traditional teaching approaches but has also
garnered significant attention as a subject of research [1].

Currently, games are widespread on various platforms, including the web, desktop, and mobile.
However, only a few of these games are educational, which is unfortunate. Many games are designed for adults
and may not be suitable for children. As a result, there need to be more age-appropriate educational games that
can meet young individuals' learning and developmental needs. Therefore, numerous games support education.
Play can help the learning objective [2]. For example, gamified activity has been used to improve the
performance of new English learning [3]. The other example is using serious games like Like2be to support
the individual career orientation process [1]. Serious games are also essential to minimize school phobia,
making learning more fun [1].

A critical aspect of video games is the presence of non-playable characters (NPCs). These NPCs exist
within the game environment but are not controlled by the player. This concept of non-playable characters,
commonly abbreviated as NPCs, can be traced back to the origins of traditional tabletop RPGs (Role-Playing
Games). In these RPGs, the players assume the role of storytellers, narrating the actions and decisions of the
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characters within the game through engaging storytelling techniques. Thus, NPCs play a pivotal role in
enhancing players' immersive and interactive experience, adding depth, complexity, and unpredictability to the
game world. Their inclusion in games has evolved, with advancements in technology enabling more
sophisticated and realistic portrayals of NPCs, further enriching the overall gaming experience for players [4].

A significant problem in game development, especially for educational ones, is the lack of age-
appropriate non-playable characters for kindergarten children. In this case, non-playable characters have a non-
threatening visual based on the mining theme.

Based on this problem, this work is aimed to propose the development of a non-playable character called
Spider Queen, which is a non-playable character that is age appropriate for the kindergarten student.
Spiderqueen also has a non-threatening visual and is based on mining themed. This non-playable character is
part of an educational game called Miner Quest. Miner Quest is a platformer game designed as an alternative
learning media for introducing mining materials, specifically those found in Indonesia.

2. LITERATURE REVIEW
2.1 Video Game Development

A video game serves as a medium through which a player engages in interactive experiences with a
machine equipped with an electronic visual display. In addition to potentially involving other players, this
interaction is facilitated by a purposeful fictional setting that adds depth and meaning to the gameplay. The
player's emotional connection to the outcomes of their actions within this mythical context further sustains
their engagement and involvement in the game. Thus, a video game can be seen as a multifaceted platform
where players form connections not only with technology but also with the virtual world and its narrative
elements, fostering a rich and immersive gaming experience [5]. Playing games individually can also enhance
brain skills as players are required to tackle conflicts or challenges and find solutions to various missions within
the game. Additionally, games can stimulate cognitive development in children, improving brain capabilities
in terms of concentration and problem-solving abilities [6].

As the gaming field progressed, the genre of games underwent a process of classification, resulting
in various distinct categories, such as simulation games, action games, puzzle games, educational games,
platform games, adventure games, and so on [7]. For example, platform games are games where the characters
and environments are presented in a side view rather than a top-down view. This perspective creates a visual
representation of vertical movement, emphasizing the concept of "up" and "down" as suggested by the term
"platform.” Adventure games are a genre characterized by their reliance on a storyline that drives the gameplay.
“adventure” is commonly associated with a structure reminiscent of a quest. Puzzle games inherently possess
a solution. Specifically, a maze puzzle is a game that involves navigating a combination of paths, often from
starting point to a destination, emphasizing the concept of finding and maneuvering through a specific route
[7].

In game development, the behavior of non-playable characters (NPCs) is pivotal in shaping the
player’s experience. A non-playable character is an object or a character in a game that can be a human, animal,
monster, etc, that the player cannot control. However, they can act and perform activities as if possessed by the
player. Still, these NPCs are controlled by artificial intelligence, which enables them to carry out actions within
the game [8]. One of the essential actions in the NPC is combat action. During combat, NPC requires strategies
to avoid being easily defeated, including introducing behavioral variations toward the player. The finite state
machine (FSM) is one method that governs these player behavior variations. A finite state machine (FSM) is
one of the control system design methods that describe behavioral variations using three elements:
state(condition), event(occurrence), and action [9].

In every game, there are goals that players must achieve. These objectives serve as guides in embarking
on exciting and captivating adventures. Whether saving the world, uncovering hidden mysteries, or achieving
victory in a competition, video games offer thrilling challenges that stir the heart and provide a satisfying sense
of accomplishment [10].

Table 1. List of several games, including the objective and protagonist NPC.

No Game Protagonist Game Objective

1 Super Mario Mario Defeat Bowser and Rescue Princess Toadstool
Bross

2 The Legend of Link Collect eight pieces of the Triforce of Wisdom, defeat Ganon, and Rescue Princess
Zelda Zelda.

3 Sonic The Sonic Collect the Chaos Emerald and Defeat Dr. Eggman
Hedgehog

4 Metal Gear Solid Snake Infiltrates a nuclear weapons facility to neutralize the terrorist threat
Solid 1

5 Assassin’s Arno Victor Avenge foster father's death at the hands of the Templars leads to the discovery of an
Creed Unity Dorian internal conflict between the Templars because of the French Revolution.
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6 Plant VS Crazy Dave Prevent zombies from entering the house
Zombie
7 Farcry 3 Jason Brody After a vacation goes awry, protagonist Jason Brody, an ordinary American tourist,

must learn the ways of the jungle to survive and rescue his friends, who have been
captured by the insane Vaas Montenegro and his gang of pirates to be sold into

slavery.
8 WatchDogs Aiden Pearce Follow Aiden quest for revenge after the killing of his niece
Pokemon Red Red Become the champion, using the Pokemon you capture along the way
10 This work Tito the Miner Collect mining materials

2.2 Mining Products in Indonesia

Indonesia is a vast archipelagic country. In addition to its large territory, Indonesia is also rich in
abundant natural resources. Indonesia is blessed with great renewable natural resources, including but not
limited to water, wind, sunlight, and air [11], found in copious amounts across its vast and diverse landscape.
Furthermore, Indonesia, a country known for its abundant non-renewable natural resources, boasts an
impressive array, including gold [12], coal [13], and even nickel [14], making it a valuable global source.

3. METHOD
3.1 Miner Quest Game State Diagram

A state diagram serves as a visual representation of a system of multiple states created using diagrams
or symbols to facilitate understanding of the transition among states. The following is the state diagram of the
Miner Quest Game. Figure | depicts the state chart diagram design used in the Miner Quest game. A detailed
explanation of the state diagram in the Miner Quest game can be found in Table 2.

9

Figure 1. Miner Quest Game State Chart Diagram

Table 1. State explanation in the Miner Quest game.

No Event Flow Description
1 The player enters the game Enter the main menu

2 The player selects the play menu E::Eé the play menu, which contains levels in the
3 The player selects back to the menu Enter the main menu

4 The player selects the tutorial level Enter the tutorial level

5 The player completes the tutorial level Proceed to level 1

6 The player selects level 1 Enter level 1

7 The player completes level 1 Proceed to level 2

8 The player selects level 2 Enter level 2

9 The player completes level 2 Display the main menu

10 The player selects About Us Enter the About Us menu

11 The player selects back to the menu Enter the main menu

12 The player selects Quit game Exit the game
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3.2 Game Control

Miner Quest is operated using a keyboard as the control for the main character and as a tool to select
the available menus in the Miner Quest game.

Table 2. Main characters and menus control in the game

Button Function
main menu
Up Arrow / 1 to move the selection upwards
Down Arrow / | to move the selection downwards
Enter to select from the menu
Up Arrow / 1 to move the selection upwards
in-game
Right or Left Arrow / < character controls to move left or right
Up Arrow / 1 jump
S shoot
Esc pause the game

3.3 Characters Design

Characters design is a crucial aspect in games to enhance the visual appearance and attract players’
interest to play the game. Here are the character’s designs for the Miner Quest game with 2-dimensional
graphics.

Table 3. Characters Design

Character Illustration Name Explanation Object Size (in Pixel)

Tito the Miner Main Character 80x80 Pixel

257x257 px

m Spider Queen NPC Enemy Boss NPC

A Spider refers to an arachnid belonging to the order Araneae. Spiders are characterized by their eight
legs and two body segments. They are known for their ability to spin silk, which they use to construct webs
for capturing prey, create egg sacs, or build shelters.

Spiders are found in diverse habitats worldwide, including forests, deserts, caves, and even human
dwellings. They are carnivorous predators, primarily feeding on insects and other small invertebrates. They
use venomous fangs to inject venom into their prey, immobilizing or killing the game before consumption.
[15]

3.4 Spider Queen NPC Design

In the Miner Quest, a non-playable character (NPC) called Spider Queen is designed using the finite
state machine method. This section will explain how the Spider Queen NPC works using the finite state
machine method, depicted in a diagram.

Not detecting the
player

P

P|a':‘edf|;‘t-'g:?eSIght /\ Out of health
:® > Dead

Figure 2. Spider Queen diagram state
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Figure 2 is the state diagram of the Spider Queen NPC, which consists of three states: idle, chase, and
dead. The explanation of Figure 2 is as follows: the Spider Queen NPC starts in the idle state when the player
is not within sight of the Spider Queen NPC. When the player enters the sight distance for the first time, the
Spider Queen NPC detects the player and transitions to the chase state. The Spider Queen NPC transitions to
the dead state when it reaches the hurt state with the remaining life points.

Summy
—1

Player out of summon distance

Player within summon Meeting the requirement
distance to summon

Player out of attack distance /
( Chase Sub Getting hit
State
Player within attack distance

Figure 3. Spider Queen chase substate diagram

Figure 3 is the substate diagram of the chase state, which consists of four states: chase substate, attack,
summon, and hurt. The explanation of Figure 3 is as follows: when the Spider Queen NPC is in the chase state,
it also enters a substate called the chase substate. In the chase substate, the Spider Queen NPC transitions to
one of the three available states: attack, summon, or hurt. The Spider Queen NPC enters the attack state when
the player enters the attack distance and returns to the chase substrate when the player moves out of the attack
distance. If the player is within the summon distance and meets the requirements of the summon state, the
Spider Queen NPC enters the summon state, and it returns to the chase substrate when the player moves out of
the summon distance. As for the hurt state, the Spider Queen NPC transitions to the hurt state when the player
attacks it. If the Spider Queen NPC transitions to the hurt state more than ten times, it meets the requirements
for the summon state and returns to the chase state.

3.5 Black Box Testing

Black box testing is a software testing technique employed to assess the functionality of an
application. Its primary objective is to analyze the expected outputs for various input values available to the
application. This testing approach relies on the software requirement and specification. It involves testing the
item without any knowledge of its internal workings. This technique derives its name from the fact that the
tester is not required to know the internal code implementation of the application. [16]

BLACK BOX

INPUT — D —_—> OUTPUT

Figure 4. Black box testing illustration.

3.6 Qualitative Descriptive Method
The qualitative descriptive method captures detailed insights into a phenomenon without complex
theoretical explanations. It aims to comprehensively describe real-life experiences and perspectives using
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techniques like interviews, observations, or focus groups. Representing participants' voices through direct
quotes and narratives offers a holistic view of the studied phenomenon. This approach is valuable for
exploring new areas and gaining a deeper understanding of a topic in various fields of study [17].

4. RESULTS AND DISCUSSION

The functional test determines if the created NPCs align with the design regarding their states, inputs,
and generated outputs. The functional tests are conducted using the black box testing method. The testing
results of NPCs can be seen in Table 5.

Table 5. Functional testing on Spider Queen NPC

State Functional Result
idle remain inactive state until the player enters the sight distance matching
chase chasing the player within the NPC sight distance matching
SSE::;C chasing the player within the NPC sight distance matching
attack attacking the player within the NPC attack distance matching

summoning spider NPCs when a player is within the summoning .
summon matching
range

hurt receives damage resulting in a health reduction matching
dead health reaches zero and becomes inactive matching

The user testing was conducted through a Q&A interview with several respondents of various elements
presented in Amalia kindergarten based in Bandung, West Java, Indonesia. The reason for choosing this
interview target is because this research is resulting in the development of a game project specifically designed
for kindergarten students. The interviews were conducted after the respondents played the Miner Quest game,
and then the results will be presented using the qualitative descriptive method. The interview material focused
on the game itself. Six respondents were selected to participate in this interview because only a few were
willing to be interviewed. The six respondents comprised three kindergarten student representatives, two
parents, and one kindergarten teacher. The detailed description and interview results can be seen in Table 6.

Table 6. User Statement Result

Respondent Age (by Job Statement
years)
1 7 kindergarten student ~ "The game being played is exciting, and some obstacles are challenging.

Additionally, the difficulty level of the Spider Queen boss is tougher than the
Golem boss, and I want to replay the game from start to finish."

2 6 kindergarten student ~ "For the second difficulty level, neither of the fought bosses is difficult, but if
I had to choose, I would prefer to fight the golem boss."
3 6 kindergarten student ~ "The game played is highly entertaining, and the difficulty level of the bosses

is higher, especially the golem boss due to its immense power. I will replay
the game Miner Quest if bosses have a higher difficulty level than the golem

boss."
4 38 mother of the first “My daughter is a curious child. When faced with game difficulties, she will
respondent keep trying until she succeeds. She enjoys role-playing games like Roblox

and similar ones. During gameplay, she often uses her imagination, even
applying the objectives that must be achieved in the game to her daily life.”

5 34 mother of the second  “My son often plays games on his mobile phone and enjoys action games like
respondent Call of Duty. Playing games like Super Mario Bros is easy for him, and if

given similar games, he has no difficulty playing it.”
6 53 kindergarten teacher ~ “For this research, we are unaware of the impact that would occur if this

research were not conducted. We also know that parents provide games to
their children with varying frequencies, ranging from once a day to once a
week, while no games are provided to them at school. This research can be
carried out because giving games to children only once will not lead to
addiction; addiction only occurs when it is repeated. Additionally, this game
can train children's responsiveness to instructions and game objectives
quickly and effectively, considering that each child has different speeds and
abilities in executing these instructions and objectives. Furthermore, the
teachers want to know the observation results of children regarding the use of
this game.”

After the interviews, the information based on Table 6 will be converted into descriptive details. Based
on Table 6, Varied results were found. Generally, young children enjoy playing games. This can be
seen from the statements of the first, second, and third respondents, who are kindergarten students.
All three respondents only provided opinions about the Miner Quest game. Two of the three
kindergarten students gave positive statements, stating that the Miner Quest game is delightful and
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that they feel challenged to complete the objectives. However, one of the three respondents disagreed,
considering Miner Quest an ordinary game. They all also commented on the boss enemies in the
Miner Quest game. Respondents two and three believed that the Golem boss is more difficult to
defeat than the Spider Queen boss. In contrast, the first respondent had the opposite opinion, finding

the Spider Queen boss more challenging to defeat than the Golem boss.

Parents have biological, emotional, and social roles in guiding, raising, and caring for children. They
also serve as role models, guides, and supporters in the development and education of their children [18]. This
can be observed from the statements of the fourth and fifth respondents, parents or guardians of some
kindergarten students. They are more interested in providing opinions on their children's knowledge
development and responses influenced by a game. The fourth respondent believes that a match enhances their
child's problem-solving knowledge, as seen in their response to completing objectives in a game. They also
added that games teach their child to use their imagination in solving problems within a game. On the other
hand, the fifth respondent believes their child can quickly complete the objectives in the Miner Quest game
because they have a high problem-solving response, influenced by their child's fondness for playing games on
their mobile devices.

Kindergarten teachers have an essential role in the early lives of young children. They create a
pleasant, creative, and interactive learning environment where young children can develop social, cognitive,
and interactive skills [19]. This can be seen from the statement of the sixth respondent, a kindergarten teacher,
who is more interested in providing opinions about the impact of an educational game on their students. They
believe that giving a game with varying frequencies can differentiate their students' ability to follow
instructions, distinguishing those who can quickly execute instructions from those who are slower. They also
question whether an educational game can enhance their students' response to education and objectives.

Here, we obtained varied results from the analysis of the respondents. Firstly, an educational game
can positively impact kindergarten children, such as improving their response speed to instructions and
engaging the right brain, resulting in imaginative thinking from an early age in achieving game objectives.
Secondly, providing games with different frequencies can yield different outcomes. Kindergarten children who
are regularly given games by their parents daily can quickly complete instructions and objectives in the Miner
Quest game without difficulty facing the boss’s enemies. In contrast, kindergarten children whose parents
rarely give games can only achieve instructions and goals through repetition and struggle to overcome the boss
enemies in the Miner Quest game.

5.  CONCLUSION

After conducting thorough implementation and testing of the Miner Quest game, which introduces
mining outcomes and practical applications, several significant conclusions have been drawn. User testing
demonstrates the game's effectiveness in benefiting kindergarten children by enhancing their responsiveness
to instructions and objectives and improving cognitive and motor skills. Additionally, Miner Quest expands
their knowledge and comprehension of mining materials from an early age. Qualitative interviews reveal a
highly positive response from users, highlighting the game's entertainment value and potential as an educational
resource. This suggests Miner Quest could be a benchmark for developing similar educational games, meeting
the unique needs of young learners. By integrating educational content with entertainment elements, Miner
Quest creates an engaging and interactive learning environment, fostering motivation and enthusiasm. These
outcomes offer valuable insights into educational game design and its impact on cognitive and behavioral
development. In conclusion, Miner Quest is an effective educational tool, enhancing responsiveness, expanding
knowledge, and serving as a reference for future game development. It emphasizes the importance of
interactive approaches for compelling learning experiences.
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