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Abstract

This paper explores the use of the Game Development Life Cycle (GDLC) in creating a hybrid
game that integrates visual novel storytelling with match-three puzzle mechanics. The visual novel
emphasizes player decision-making and narrative immersion, while the puzzle element adds strategic
challenges that propel the story. GDLC's structured phases facilitated efficient teamwork, resource
management, and iterative testing throughout development. The findings highlight GDLC's
effectiveness in merging diverse game genres, creating an engaging experience for varied audiences.
Given the declining popularity of standalone puzzle games, this approach demonstrates how puzzle
mechanics can enhance broader gameplay structures, enriching narrative flow and player engagement.
The study also examines the challenges of combining visual novels and puzzles, alongside cultural
considerations for addressing societal issues in Indonesia. This research underscores GDLC's potential
for cross-genre innovation and invites future exploration into player-driven narratives and dynamic
content in game design.
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Abstrak

Artikel ini membahas penggunaan Game Development Life Cycle (GDLC) dalam menciptakan game
hibrida yang mengintegrasikan narasi visual novel dengan mekanik teka-teki match-three. Visual novel
menekankan pengambilan keputusan pemain dan imersi dalam narasi, sementara elemen teka-teki
menghadirkan tantangan strategis yang mendorong alur cerita. Fase-fase terstruktur dalam GDLC
memfasilitasi kerja tim yang efisien, pengelolaan sumber daya, dan pengujian iteratif sepanjang
pengembangan. Temuan menunjukkan efektivitas GDLC dalam menggabungkan genre game yang
beragam, menciptakan pengalaman yang menarik bagi berbagai audiens. Mengingat menurunnya
popularitas game teka-teki sebagai genre mandiri, pendekatan ini menunjukkan bagaimana mekanik
teka-teki dapat memperkaya struktur gameplay yang lebih luas, meningkatkan alur cerita, dan
keterlibatan pemain. Studi ini juga mengeksplorasi tantangan dalam menggabungkan visual novel dan
teka-teki, serta mempertimbangkan aspek budaya untuk mengangkat isu-isu sosial di Indonesia.
Penelitian ini menyoroti potensi GDLC untuk inovasi lintas-genre dan mengundang eksplorasi lebih
lanjut pada narasi berbasis pemain dan konten dinamis dalam desain game.

Keywords: Video Game, Sistem Peradilan Indonesia, Visual Novel, Match-Three, GDLC

1. PRELIMINARY
The field of game development has experienced a significant evolution over the years, with

various methodologies and approaches emerging to address the unique challenges faced by game
designers and developers[1], [2], [3], [4]. One such approach is the Game Development Life Cycle
method, which has gained traction in the industry due to its ability to streamline the game development
process and enhance the overall quality of the final product[5]. The GDLC method provides a structured
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framework that guides developers through the stages of game development, from initial
conceptualization to final release[6]. By breaking down the development process into well-defined
phases, the GDLC approach helps teams stay organized, manage resources effectively, and ensure that
all critical aspects of game design and implementation are thoroughly addressed. This structured
approach allows for better planning, risk mitigation, and efficient collaboration among the various
stakeholders involved in the game development project. Moreover, the GDLC method emphasizes the
importance of iterative design and testing, enabling developers to gather feedback, identify and address
issues, and make data-driven decisions throughout the development cycle[7]. This iterative approach
helps to ensure that the final game product meets the intended design goals and delivers a satisfying
experience for players[4], [8], [9]. Overall, adopting the GDLC method in the game development
industry has been instrumental in driving innovation, improving development efficiency, and enhancing
the overall quality of games. As the industry continues to evolve, the GDLC framework remains a
valuable tool for game designers and developers seeking to navigate the complexities of modern game
development.

The visual novel genre has gained popularity in the gaming community due to its ability to deliver
rich narrative experiences and deep character exploration[10][11]. Visual novel games are considered
a form of visual communication design, blending graphic design elements like visual style, character
creation, and narrative structure with interactive storytelling[11]. Unlike other games, visual novels
focus more on choice matters where players will be needed to make choices to reach a certain ending,
where these choices could impact the main story, relationship, and multiple endings[12]. These
interactive elements not only will engage players on a deeper level in the game but also allows
developers to create multiple storylines that challenge the player's perspective and decision-making[12].
This makes the visual novel genre evolve into a versatile platform for entertainment, education, and
even social commentary appealing worldwide[12].

The match-tree puzzle genre, on the other hand, has long been a staple in the casual gaming
market, offering players a satisfying blend of challenge, strategy, and relaxation[13], [14], [15], [16].
These games often feature branching paths that vary according to player decisions, enhancing emotional
connection and immersion. Conversely, puzzle games—especially match-three types—are celebrated for
their straightforward mechanics and wide appeal, providing quick satisfaction through pattern matching
and strategic moves[17]. While visual novels emphasize narrative depth, puzzle games offer mental
challenges and moments of relaxation. Combining these genres into one game introduce both
opportunities and challenges, particularly in creating a balanced experience that equally prioritizes story
development and engaging gameplay. By applying the GDLC method to the development of these two
game genres, we aim to provide valuable insights into the effective integration of storytelling, game
mechanics, and player engagement in the context of contemporary game development.

In this research paper, we explore the application of the GDLC method in developing two distinct
game genres: a visual novel and a match-tree puzzle game. The visual novel genre, known for its
emphasis on storytelling and character development, and the match-tree puzzle genre, with its focus on
problem-solving and strategic thinking, present distinct design and development requirements[13]. By
leveraging the GDLC framework, we aim to demonstrate how these two different game genres can be
effectively developed to create engaging and immersive gaming experiences that cater to diverse player
preferences and interests.

2. Research Methods

The Game Development Life Cycle is a widely adopted approach in the game development
industry that provides a structured framework for the entire game development process[18]. This
method breaks down the development cycle into distinct phases, allowing for better planning, resource
management, and collaboration among the development team.
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Image 1. GDLC Chart

2.1. Pre-Production

This phase of the development process commenced with the implementation of the GDLC
framework. Two primary game mechanics were identified for development: the narrative function and
the match-three puzzle. The development team was divided into separate groups to work on these
distinct mechanics, which would later be integrated.

1. Narrative Function

This function generates a box with visual feedback for the reader. This box contains text
that narrates a story. Additionally, the narrative function incorporates a choice function, which
provides the player with options to select from. This enables the player to freely choose the option
that resonates with them most personally.

2. Match-three Puzzle

Another programmer will be responsible for the match-three puzzle function. Match-three
puzzle games require players to swap or move objects on a grid to create combinations of three
or more identical items. Once items are matched, they disappear from the grid and new items fall
into the empty spaces. This can potentially lead to chain reactions and the creation of more
matches, resulting in higher scores for the player. The game includes specific goals or objectives
for the player to achieve within a limited number of moves or a time limit.

2.2. Production

In the production phase, the programmers take the foundational work from the pre-production
stage and begin integrating the various elements of the game. They combine the narrative and match-
tree puzzle functions, ensuring seamless transitions between the story-driven visual novel segments and
the challenging puzzle gameplay. The production team also implements all the necessary assets, such
as character designs, background art, music, and sound effects, to bring the game world to life and
create an immersive experience for the players.

2.3. Testing

The testing phase will commence, during which rigorous gameplay, bug, and compatibility
testing will be conducted to identify any issues in the game. The court system game will be tested to
ensure its functionality, stability, and user experience. Any flaws should be fixed before the next phase.

2.4. Release
Finally, in the release phase, the completed game is made available to the public, either through

digital distribution platforms or other appropriate channels. The developers remain vigilant, monitoring
player feedback and providing regular updates to address any lingering issues or implement
improvements based on user experiences. This commitment to post-launch support helps to maintain
the game's quality and longevity, ensuring that players continue to enjoy the engaging visual novel.
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3. RESULT AND DISCUSSION
3.1 Result research

The current study has demonstrated the effectiveness of the GDLC approach in creating a
comprehensive game that harmonizes a visual novel component, and a match-three puzzle
mechanic[13]. The findings suggest that the GDLC framework can successfully facilitate the integration
of diverse game genres, resulting in a well-rounded and engaging game that caters to a wide
audience[19], [20]. However, the research also suggests that certain game types, such as puzzle games
and visual novels, may face challenges in fully integrating all GDLC elements. Visual novels tend to
prioritize narrative and character development over gameplay mechanics[21], making it difficult to
seamlessly incorporate the structured GDLC framework. Similarly, some puzzle game genres, such as
open-ended or procedurally generated puzzles, may not easily fit within the predefined GDLC phases.

The visual novel component, with its focus on storytelling and character development, has been
meticulously crafted to immerse players in a rich narrative experience[11], [22], [23]. The narrative
function, which allows players to make choices that influence the story's progression, has been
seamlessly integrated into the overall game design, ensuring a cohesive and engaging gameplay
experience. This narrative-driven approach aligns with the growing popularity of visual novels in the
gaming community, as they are known for their ability to deliver captivating stories and deep character
exploration.

In the Initiation stage, the development team first analyzed the provided game design to define
the necessary programming requirements. Based on this analysis, they identified the need to create a
main menu, visual novel game mechanics, and match-three puzzle game mechanics. The development
team organized the program's framework to follow the narrative flow of the game, ensuring a seamless
integration between the visual novel and puzzle components. After defining these requirements in the
Initiation stage, the team proceeded to the next phase of development.

During the Pre-Production stage, the team started programming the game mechanics to ensure
the functionality of the game. First, they developed the main menu, where players could access the
game and configure the sound settings. For the visual novel component, the development team
implemented a multifaceted approach to enhance the narrative experience. They created a text box that
serves as the primary medium for conveying the game's storyline, allowing players to visually engage
with and comprehend the unfolding narrative. Additionally, they integrated a choice system that
empowers players to make meaningful decisions, influencing the progression of the narrative and
leading to diverse endings where each choice carries significant weight. This narrative branching
mechanic encourages player agency and fosters a sense of personalization, as players can shape the
story's trajectory according to their preferences. Furthermore, the developers incorporated a feature that
enables players to customize the protagonist's gender and name, further immersing them in the game's
world and establishing a stronger connection between the player and the central character.

ZONAsi: Jurnal Sistem Informasi, Vol. 7 No. 1, Jan 2024 Page 88



Tony W, et al., Crafting an Interactive Video Game Court System for Moral Development and...

Selamat atas pelantikanya yang mulia hakim

Image 2. Visual Novel Game Scene

Finally, they developed the match-three puzzle mechanics, which required creating boxes
containing differently colored gems that would be destroyed when matched in vertical or horizontal
groups of three or more. During the Pre-Production phase for the match-three puzzle, the development
team initially designed the game board, organized into a grid of boxes to serve as the foundation for the
puzzle elements. They then randomly populated the grid with variously colored gems to introduce
variety in gameplay and challenge players with unpredictable patterns.

Next, the team implemented the core mechanics for swapping adjacent gems on the board,
allowing players to move two gems either vertically or horizontally. They also developed the logic for
matching gems, where only those aligned in groups of three or more, either vertically or horizontally,
could be destroyed. This matching logic is central to the match-three puzzle mechanics, ensuring that
each player move initiates a check for matches, leading to the destruction of gems and automatic
refilling of the board, maintaining fluid gameplay. Additionally, they designed a mission system where
players must destroy a specified number of gems to advance to the next stage. Each stage challenges
players to match a certain amount of red, green, and blue gems. Once these targets are reached, the stage
is complete, and the player moves on to the next level. This system provides specific challenges for
each level, with difficulty gradually increasing.

Once the match-three mechanics were programmed, the development team moved on to
integrating the design details from the assets prepared by the design team. These assets included visual
components like backgrounds, buttons, and modal pop-ups that deliver information to players, such as
success or failure messages. The team made sure these elements were smoothly incorporated into the
game, both in terms of functionality and aesthetics. They programmed the assets to fit the overall theme
and atmosphere of the game while ensuring smooth performance across multiple devices. This approach
enhanced the visual appeal and improved the user interface, providing a more immersive and polished
gaming experience.

ZONAsi: Jurnal Sistem Informasi, Vol. 7 No. 1, Jan 2024 Page 89



Tony W, et al., Crafting an Interactive Video Game Court System for Moral Development and...

cm [/

] Target

@ 9 O ”m

1/3 0/3 0/3

Image 3. Match-Three Puzzle

The integration of visual novel narratives and match-three puzzle mechanics, guided by the Game
Development Life Cycle (GDLC) method, has resulted in a compelling gaming experience that appeals
to a broad spectrum of players. The GDLC framework allowed the development team to carefully plan
each phase, manage resources effectively, and promote collaboration throughout the entire process. This
structured approach enabled a smooth blending of the story-driven aspects of visual novels with the
engaging and interactive mechanics typical of match-three puzzles[21].

Itis crucial to recognize the decreasing popularity of puzzle games as standalone products within
the gaming industry[24]. Once a leading genre, puzzle games have lost some appeal in recent years as
players gravitate toward more immersive and complex gaming experiences. This shift indicates that
players now favor games that integrate puzzle mechanics with other features, like narrative or action
elements[24], [25]. Consequently, developers could benefit from incorporating puzzles into broader
game structures rather than creating them as separate titles. By embedding puzzles within larger,
interactive experiences—such as the match-three mechanic in this game—developers can maintain the
allure of puzzle gameplay while meeting modern player expectations for more diverse and layered
experiences[25]. This strategy not only adds variety but also ensures that the puzzles play a significant
role in advancing the game's progression and providing engaging challenges.

In particular, the narrative component has been designed to provide the players with an immersive
and dynamic experience. Where their choices are designed to significantly impact the plot of the game's
storyline. The emphasis was created as a responsive narrative system that could adapt in real-time to
decisions made by the players. The complexity involved in this production required detailed branching
of dialogue trees and multiple endings. Ensuring that each choice is meaningful and has a real effect on
the game plot. It's believed that more engagement of interactivity would lead to players having a
stronger sense of agency knowing that their actions would impact the plot events.

To further enhance the gameplay experience and introduce a structured challenge for players, a
match tree mechanism has also been implemented as a form of entertainment and gatekeeping
device[26]. The match tree mechanism is designed to serve multiple functions. Where it engages the
player, it provides an interactive puzzle scenario, while also controlling the pace of the narrative by
requiring them to complete these challenges before the game can progress to the other story[26]. The
inclusion of this mechanism is based on the belief that players will be able to find areas of the game
where it's both stimulating and rewarding, thereby maintaining their interest in the overall
experience[27].

With the pre-production and production completed, the development team entered the testing
phase to ensure the game was polished and playable. During this stage, developer teams actively play
the game, exploring the created mechanics, features, and user interface to identify any potential errors
or bugs that may have been overlooked. In case errors or bugs appear the team will fix the one that may
hinder the game itself first. The goal in testing itself isn’t to find obvious glitches but to identify
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inconsistencies that could be a hindrance to the whole game itself. By addressing these issues promptly
the team will be able to ensure the game achieves a higher level of quality and readiness before it is
handed for future external testing.

After completing the testing phase, the team starts to prepare for a beta version of the game to be
tested or distributed to a group of game testers, These testers will then begin to evaluate the game,
meticulously exploring all of the features, mechanics, and functionality. The game testers' primary goal
is to identify bugs, errors, and areas requiring improvement that might be overlooked by the team during
production. This stage is critical to uncovering both minor and major glitches in the game, which could
impact the overall user experience heavily. The feedback then is reported to the development team
which starts to polish and ensure the game is ready for its eventual release.

During the release stage, the team starts to dedicate their time to addressing and resolving bugs
identified during the testing phase. These bugs and errors were reported by the game testers, who
conducted a thorough investigation of the game to ensure its functionality, stability, and overall user
experience. Each issue then is carefully analyzed to understand its root cause, whether it is involved in
the gameplay mechanics, visual elements, audio synchronization, or performance optimization. The
development team then separates the problem and focuses on the major bugs that are in dire need of
being fixed to solve the critical issues that might hinder the player experience. While also addressing
the minor bugs to ensure a polished final product. This process not only will improve the technical
quality but also the game quality itself as it is reinforced in its reliability and playability, ensuring the
final release meets the team standards and the target audience. Looking forward, future research could
explore modifications or enhancements to the GDLC method to better facilitate cross-genre game
development. This investigation could focus on developing more adaptable frameworks that can
accommodate various gameplay styles and narrative structures, ultimately improving the overall game
development process. Additionally, further studies into how the GDLC can be successfully integrated
with emerging game design trends—such as player-driven narratives, generative content, and adaptive
storytelling—could provide valuable insights. These insights would not only enhance the applicability
of the GDLC framework across diverse projects but also contribute to the advancement of game design
practices that emphasize player agency and innovation. Such developments could significantly
influence the gaming industry by enabling the creation of more dynamic and interactive gaming
experiences that resonate with modern audiences.

Additionally, the research revealed obstacles to utilizing video games as a medium for addressing
complex issues in Indonesia. It is imperative to consider the following factors: the perception of video
games and moral and religious sensitivities. It has been brought to our attention that the perception of
video games in Indonesia does not currently view them as a form of educational or awareness tool.
Conversely, a considerable proportion of the population continues to view video games as a medium
that is solely intended for entertainment and as an unproductive expenditure of funds. This perception
engenders resistance to the utilization of video games for the resolution of significant issues, including
those pertaining to politics, social justice, and environmental concerns. However, it has come to our
attention that soon, video games may be regarded as an educational medium in Indonesia. For this to
occur, it is recommended that public awareness campaigns be conducted, such as those that involve
partnerships with educational institutions, including schools and universities, as well as non-
governmental organizations (NGOSs). This could facilitate the legitimization of the utilization of video
games as a conduit for the discussion and engagement with intricate matters.

Furthermore, Indonesia is home to a diverse population with strong moral, religious, and
traditional beliefs. Consequently, should a video game address intricate social or political matters, it
may be subjected to scrutiny if perceived as challenging or disrespectful to these values. It is incumbent
upon game developers to exercise caution and sensitivity regarding cultural and religious sensitivities,
particularly in the context of narrative and gameplay design. It would be prudent to engage with
community leaders and religious scholars during the development process, to ensure that the content
remains respectful and appropriate for the local audience.

Ultimately, by addressing the limitation and exploring the enhancement to the GDLC framework,
future research can pave the way for more tools to enable more versatile and innovative game
development. The current study demonstrates GDLC's effectiveness in structuring the development of
visual novel games, and incorporating elements such as match-tree puzzle games. It also reveals areas
for improvement. For instance, the framework can pose a challenge when integrating dynamic, player-
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driven mechanics or complex branching narratives. These limitations highlight the need to have more
adaptable models that cater to much more diverse gameplay styles and narrative structures. The
enhancement to the GDLC could focus on creating modular, flexible systems that align with evolving
design trends, such as generative storytelling and personalized player experience. Such advancement
would not only expand the framework's applicability across more game genres but also contribute to
refining game design practice as a whole with a sturdy structure. By promoting innovation and
embracing the complexity of modern games, future research can ensure that frameworks like GDLC
remain relevant and impactful in a rapidly changing industry.

3.2 Discussion

The game's success can be attributed to the developers' meticulous attention to detail and their
commitment to delivering a polished and cohesive experience. As the game continues to evolve and
receive post-launch support, the development team remains steadfast in their dedication to enhancing
the player experience and addressing any emerging needs or feedback from the community. This
unwavering commitment to ongoing refinement and improvement further solidifies the game's position
as a trailblazer in the realm of cross-genre game development. Looking ahead, the success of this game
sets a precedent for future endeavors that aim to push the boundaries of genre-blending and player
engagement.
Researchers and industry professionals may find value in exploring modifications or enhancements to
the GDLC method, with a focus on developing more adaptable frameworks that can accommodate a
wider range of gameplay styles and narrative structures. Additionally, investigating the integration of
the GDLC with emerging game design trends, such as player-driven narratives, generative content, and
adaptive storytelling, could provide valuable insights that further improve the applicability and
effectiveness of this development approach. Such developments could significantly influence the
gaming industry by enabling the creation of more dynamic and interactive gaming experiences that
resonate with modern audiences. Ultimately, the game developed in this study stands as a testament to
the potential for innovative cross-genre experiences in the gaming industry.

4. RESEARCH RESULT

The game developed in this study represents a successful and innovative fusion of visual novel
storytelling and match-three puzzle mechanics, delivering a compelling and multifaceted gaming
experience. The visual novel narrative component immerses players in a rich, branching storyline,
fostering deep emotional connections with the characters and enabling them to shape the trajectory of
the plot through their meaningful choices. Concurrently, the seamlessly integrated match-three puzzles
mechanics introduce strategic gameplay challenges that are tightly woven into the narrative progression,
ensuring that each successful match feels impactful and rewarding within the overarching context. This
harmonious integration of narrative and gameplay, facilitated by the GDLC framework, has resulted in
a well-rounded and engaging game that caters to a diverse audience. The visual novel's captivating
storytelling and character development, combined with the accessible yet challenging match-three
puzzle elements, provide players with a unique and immersive gaming experience that keeps them
motivated and invested throughout their journey.
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