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Abstract

Learning about Unity in Diversity can be challenging to implement effec-
tively, as many students become disengaged with conventional lecture-based
methods. This study aims to develop and evaluate a game-based learning
model for character education that promotes the values of Unity in Diver-
sity among elementary school students in Indonesia. In today’s increasingly
diverse world, fostering understanding of different cultures and perspectives
is essential. The research employs two public schools in Indonesia. Quantita-
tive data were collected through structured questionnaires, while qualitative
data were obtained from classroom observations and student feedback a
mixed-methods design integrated with the Game Development Life Cycle
(GDLC), encompassing six stages: initiation, pre-production, production,
testing, beta, and release. The study involved a sample of elementary school
students (N = 55) from two public schools in Indonesia. Quantitative
data were collected through structured questionnaires, while qualitative data
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were obtained from classroom observations and student feedback. The devel-
oped game integrates core values such as tolerance, respect, cooperation,
and empathy within an interactive digital learning environment. Findings
reveal that the game-based learning model enhances student engagement
and supports the development of diversity-related values, with mobile-based
platforms identified as the most feasible and effective medium for implemen-
tation. These results suggest that integrating game-based strategies provides
a more engaging, accessible, and meaningful learning experience for young
learners.

Keywords: Unity in Diversity, character education, game-based learning,
multicultural awareness, technology in education.

1 Introduction

In the 21st-century learning environment, education is no longer limited to
the transmission of academic knowledge but also plays a pivotal role in
shaping students’ character and social values [1]. Among these values, Unity
in Diversity — the ability to respect, accept, and collaborate with others regard-
less of cultural, religious, or ethnic differences — is becoming increasingly
essential in fostering inclusive and peaceful societies. Character education
that emphasizes tolerance, empathy, and mutual respect must be intentionally
embedded in learning experiences, particularly at the elementary level when
core values and social behaviors are most actively being formed [2].

Despite its recognized importance, existing approaches to teaching Unity
in Diversity in elementary education remain predominantly theoretical and
teacher-centered, often resulting in low student engagement and limited
behavioral impact. Recent studies (post-2020) indicate that conventional
pedagogical approaches are insufficient to meet the learning needs of digitally
native students, who increasingly require interactive, experiential, and partic-
ipatory learning environments. However, there remains a lack of empirically
validated models that effectively integrate character education with engaging
digital learning strategies, particularly in the context of multicultural societies
such as Indonesia.

Behavior and learning are acts of communication through which human
beings intentionally make their presence known to each other, demonstrate
attention, and suggest a type of relationship (usually cordial) or indicate
social status, whether formal or informal between individuals or groups of
people encountering each other [3]. In digital contexts, these interactions
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increasingly occur through mediated platforms, shaping how students con-
struct social meaning and cultural understanding. On a global scale, indi-
viduals now engage extensively with digital media, social networks, and
online discussion forums [4]. While such environments provide opportunities
for exposure to diversity, they also pose risks, including misinformation,
reduced empathy, and problematic internet use that may negatively affect
social behavior [5]. This paradox underscores the urgent need for structured
educational interventions that harness digital media for positive character
development.

Research on Learning Through Play highlights that play fosters question-
ing, problem-solving, exploration, and cognitive and social development —
supporting agency and capabilities in diverse environments [6]. Game-based
learning can significantly enhance student motivation, engagement, and the
internalization of values when it is aligned with clearly defined pedagogical
objectives. Prior studies tend to focus on cognitive outcomes or general
engagement, with limited attention to the systematic integration of moral and
multicultural values such as Unity in Diversity within game mechanics. The
concept of quality in education is complex and multidimensional, influenced
by diverse stakeholder perspectives [7]. Consequently, innovation in instruc-
tional design must not only improve engagement but also ensure meaningful
learning outcomes aligned with character formation goals.

To address these gaps, this study proposes an integrated approach that
combines character education and game-based learning through the devel-
opment of a Unity in Diversity educational game grounded in the Game
Development Life Cycle (GDLC). This approach offers a structured yet
flexible framework for embedding moral values into interactive gameplay,
while also enabling iterative evaluation and continuous refinement. The
novelty of this study lies in its combined focus on (1) value-driven game
design, (2) empirical evaluation through a mixed-methods approach, and
(3) contextual relevance within Indonesia’s multicultural educational setting.

This research aims to develop a game-based learning prototype that
promotes character education centered on the value of Unity in Diversity for
elementary school students. The prototype is designed to be user-friendly,
accessible, and easy to install, making it well-suited for classroom inte-
gration. Furthermore, this study not only develops the prototype but also
systematically evaluates its effectiveness, usability, and pedagogical rele-
vance through empirical data collection. Recognizing the growing importance
of digital learning tools, the study also considers the challenges and oppor-
tunities involved in implementation of game-based learning in elementary
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education. To guide the development and evaluation process, this study is
framed by the following research questions:

1. What feedback do elementary school students provide regarding the
design and content of the game-based character education prototype?

2. What types of educational game applications are incorporated into the
learning process, and how do they differ in terms of function, inter-
face, and level of engagement? This research question is addressed
by examining the different instructional components embedded within
the single game prototype, such as quiz-based, simulation-based, and
narrative elements, which represent distinct types of educational game
applications.

3. How do students and teachers perceive the effectiveness, usability, and
relevance of the game-based learning prototype in promoting Unity in
Diversity, and what factors influence these perceptions?

In addition to its pedagogical contributions, this study also contributes to
the field of mobile multimedia systems by proposing a structured multimedia
interaction framework for character education on mobile platforms, aligned
with prior work demonstrating the effectiveness of interactive mobile multi-
media technologies such as augmented reality in enhancing user engagement
and learning experiences [8]. The novelty of this study lies in its integration
of diverse multimedia elements — such as animations, interactive touch-
based interfaces, narrative content, and game mechanics — into a cohesive
and adaptive learning environment. Unlike conventional educational games,
this application incorporates culturally contextualized design and modular
interaction patterns (e.g., quizzes, simulations, storytelling) to enhance user
engagement and support internalization of value. Furthermore, the study
demonstrates the application of mobile-first design principles, including
usability optimization, accessibility enhancement, and real-time interaction
within an Android-based system, thereby offering a scalable and extensible
model for future mobile multimedia learning applications.

1.1 Unity in Diversity

Pancasila is the official foundational philosophical ideology of Indonesia [9].
Pancasila is derived from Sanskrit and means “Five Principles.” These five
principles, as outlined in the preamble of the Indonesian Constitution, are:

1. “Belief” in one supreme God: This principle emphasizes the belief
in a single, all-powerful God, while allowing for diverse religious
interpretations.
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2. Just and civilized humanity: This principle promotes the values of
justice, human dignity, and civility in Indonesian society.

3. Unity of Indonesia: This principle emphasizes the importance of
national unity and the territorial integrity of the Indonesian state.

4. Democracy guided by the inner wisdom of deliberations among rep-
resentatives: This principle supports a democratic system in which
decisions are made collectively through deliberations and the guidance
of wisdom.

5. Social justice for all Indonesian people: This principle underscores the
commitment to social justice and equitable distribution of resources for
all Indonesians.

Pancasila serves as the philosophical foundation for Indonesia’s national
ideology, guiding principles, and governance. It was formulated to promote
unity, tolerance, and social justice in a diverse, multi-ethnic nation [10].

1.2 Learning Unity in Diversity

Unity in Diversity (Bhinneka Tunggal Ika) continues to be a vital value in
Indonesian education, particularly in shaping the moral and social attitudes
of elementary school students. Given Indonesia’s vast cultural, ethnic, and
religious diversity, early education plays a key role in nurturing tolerance,
respect, and national unity [11]. The 2013 Curriculum emphasizes the devel-
opment of dispositions and character values through scientific and integrated
learning models, aiming to cultivate students’ respect, responsibility, and
tolerance [12]. The Merdeka Curriculum (2022) further promotes flexible,
project-based learning to foster Pancasila student profile values: literacy,
numeracy, and character [13].

Students may find abstract values such as unity, empathy, and cooperation
difficult to grasp when delivered through textbook-based instruction alone. As
a result, more innovative and experiential learning methods, such as game-
based learning, are being explored [14].

1.3 Game-Based Learning

Game-based learning allows students to engage with simulated social experi-
ences, encouraging them to practice cooperation and problem-solving [15].
It underscores the potential of online games in developing social skills,
collaboration, and cross-cultural awareness [16]. By combining technology
with character education, such models not only promote Unity in Diversity in
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an age-appropriate manner but also align with students’ natural engagement
patterns and learning preferences in the digital era [17].

2 Literature Review

Recent empirical studies conducted between 2020 and 2024 demonstrate a
growing interest in integrating character education with game-based learning
methodologies. Manullang et al. [18] utilized digital storytelling games to
promote character traits such as tolerance and honesty among Indonesian
high school students, with results showing increased student engagement
and heightened moral awareness. Similarly, Ahmad et al. [19] developed a
mobile game focused on Islamic character education, which led to notable
improvements in students’ trustworthiness, discipline, and social responsi-
bility. Shofyana et al. [16] explored the use of games in English Language
Teaching (ELT) classrooms to convey local wisdom and cultural values; their
study revealed that interactive and culturally contextualized games effectively
enhanced students’ understanding of values and civic responsibility. Zheng
et al. [20] examined the impact of a multiplayer game-based curriculum on
empathy and anti-bullying attitudes among middle school students, finding
that cooperative gameplay significantly fostered perspective-taking and group
cohesion. Additionally, a synthesis by Al Saud et al. [21] highlighted that
game-based methods, particularly when aligned with clearly defined value
outcomes, greatly support social-emotional and character development in
early childhood education. Collectively, these studies underscore the potential
of game-based learning as a powerful medium for cultivating moral and civic
virtues in diverse educational settings.

Despite the promising findings presented in recent empirical studies,
several limitations should be acknowledged. First, many of the studies rely
on context-specific implementations, such as cultural or religious character
education frameworks (e.g., Islamic values), which may limit the general-
izability of results across diverse educational settings. Second, most of the
interventions were conducted within over short timeframes, raising ques-
tions about the long-term impact and sustainability of character development
outcomes. In addition, some studies, such as those by Ahmad et al. [19]
and Shofyana et al. [16], did not consistently report detailed methodological
frameworks, including control group comparisons or standardized assessment
tools, which may affect the validity and reliability of their findings. Fur-
thermore, while engagement and attitudinal shifts were frequently measured,
behavioral changes and the real-life applications of character values were less
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commonly evaluated. Lastly, there is a noticeable lack of cross-cultural or
multi-site studies, which limits our understanding of how game-based char-
acter education performs in varied sociocultural contexts. These limitations
highlight the need for more rigorous, longitudinal, and diversified research to
deepen and validate the observed benefits of game-based character education.

3 Materials and Methods
3.1 Research Location

The research was conducted in Bandar Lampung, Indonesia, beginning in
November 2023 and ending in July 2024. This extended period enabled
longitudinal observation of students’ engagement and character develop-
ment across multiple instructional cycles, thereby providing a more robust
evaluation of the intervention’s impact.

3.2 Research Participants

This study involved three key participant groups: elementary school students,
teachers, and parents, all located in Bandar Lampung, Indonesia. A purpo-
sive sampling strategy was employed to select participants based on their
relevance to the study objectives, while random sampling was applied in
the selection of parents to minimize selection bias. This combined approach
ensured both depth and representativeness of the perspectives obtained.

1. Students
A total of 55 students from Grade 4 across two public elementary
schools participated in the study. Participants were selected based on
specific inclusion criteria, including basic digital literacy, regular school
attendance, and a willingness to participate in the study. These students
were chosen due to their developmental readiness to engage with digital
games and their cognitive capacity to reflect on character values such as
tolerance, empathy, cooperation, and respect for diversity. The students
interacted directly with the game prototype during classroom activities,
providing feedback on its usability, content relevance, and learning
impact.

2. Teachers
Four teachers were involved in facilitating the game-based sessions and
evaluating its integration into their lesson plans. Teachers were selected
based on their teaching experience, familiarity with character education
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curricula, and willingness to integrate digital tools into classroom prac-
tice. Their insights were essential for evaluating the game’s instructional
effectiveness, age appropriateness, and cultural relevance.
3. Parents

A group of 15 parents (selected randomly from the participating stu-
dents’ families) were invited to provide perspectives on children’s
behavioral changes at home and their engagement with the game-based
learning activities. Random sampling was applied to minimize bias
and ensure variability in socio-cultural backgrounds among participants.
Parents also commented on the game’s usability, educational value,
and its alignment with family values regarding diversity and character
development.

3.3 Research Design

This study uses GDLC [22, 23], a structured methodology consisting of
six systematic stages for building a digital game. In addition, this study
adopts an embedded mixed-methods research design, in which qualitative
data are used to complement and explain quantitative findings throughout
the GDLC phases. Although GDLC is a commonly used framework, the
novelty of this study lies in its integration of Unity in Diversity charac-
ter values into a mobile game through culturally contextualized content
and interactive learning approaches. Unlike prior educational games that
mainly focus on cognitive outcomes or engagement, this study systematically
embeds moral and multicultural values within game mechanics and narrative
structures. In addition, it employs a mixed-methods evaluation involving mul-
tiple stakeholders to assess usability, engagement, and perceived character
development, thereby offering a more comprehensive and holistic approach
to game-based character education [24].

GDLC consists of six phases, including: (1) Initiation. The developer
determines the type of game to be made; (2) Pre-Production. Before a game
is produced, several key elements are prepared: (a) Game Design Document.
The document covers all aspects that are close to reality, aspects of the game
as close to reality as possible; (b) First prototype. At this stage a prototype is
created that helps shape the implementation method which fully implements
the ideas; (c) Bug fixing and balancing. Identify bugs and overcome them in
programming; (3) Production. In this stage, game assets and source code
are developed. The results of this stage are games that can be played in
the form of: (a) Formal Details prototype — a game that can be played
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Figure 1 Game development life cycle [23].

with win-lose rules, the relationship between views, and works well; (b)
Refinement prototypes — most mature prototypes only require beautifying
work and are almost perfect to market; (4) Testing. Thorough evaluation
of the game in seeing its suitability in appearance, values, concepts, and
design. Testing is done to determine whether the game can run well, after
programming. The result of this stage is that all bugs must be removed, or
changes made in the programming; (5) Beta. Beta testing is done by several
stakeholders for general use. Many developers do this testing by distributing
their products widely through online, so that more input is obtained. The
result of this stage is the readiness of the game to be marketed; (6) Release.
In this stage several things are done namely bug fixes, promotional events or
premieres, marketing campaigns, and community engagement to support the
game’s rollout and growth.

3.4 Data Collection Procedure

The data collection process was conducted from November 2023 to July
2024 in selected elementary schools in Bandar Lampung, Indonesia. A
mixed-methods approach [25] was employed. Data were collected using
multiple instruments, including structured questionnaires, observation check-
lists, semi-structured interview guides, and game usage analytics, to ensure
comprehensive coverage of cognitive, affective, and behavioral dimensions.

3.4.1 Preliminary survey

In the Initiation phase, a preliminary survey was conducted to gather insights
into perceptions, expectations, and needs related to game-based learning in
character education. The questionnaire instrument was developed based on
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previously validated scales in educational technology and character edu-
cation studies and was adapted to the local context. Content validity was
established through expert review involving three specialists in educational
technology, computer science, and social science, while construct validity
was assessed through pilot testing procedures. Reliability was assessed using
Cronbach’s alpha, with a threshold of o > 0.70 indicating acceptable internal
consistency [26].

Quantitative data were obtained through structured Likert-scale question-
naires measuring attitudes, readiness, and preferences. Qualitative data were
collected through open-ended responses and brief interviews. This phase
provided baseline data that informed the design specifications of the game
prototype.

3.4.2 Prototype testing

In the Beta phase, prototype testing was conducted to evaluate feasibility,
usability, and educational value. Respondents included students, teachers,
and external experts. Observation instruments were designed using standard-
ized engagement indicators (e.g., attention, interaction, participation), while
interview protocols were developed to ensure consistency across respon-
dents. Data collection involved classroom observation and feedback sessions.
Inter-rater reliability for observational data was ensured by involving two
independent observers and calculating levels of agreement between them.

3.4.3 Data triangulation

To ensure validity and reliability, data from surveys, observations, interviews,
and game analytics were triangulated. Methodological triangulation (across
methods), data source triangulation (across participants), and investigator
triangulation (across researchers) were systematically applied to enhance the
credibility and trustworthiness of the findings [27].

3.5 Data Analysis Procedure

Data analysis followed a mixed-methods approach integrating quantita-
tive and qualitative techniques. An explanatory integration strategy was
employed; whereby quantitative results were analyzed first and subsequently
elaborated through qualitative findings to provide a deeper and more nuanced
interpretation.

Quantitative data from questionnaires were analyzed using descriptive
statistics (means, frequencies, percentages). Additionally, where applicable,
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comparative analyses (e.g., pre-test and post-test comparisons) were con-
ducted to identify changes in students’ perceptions and character-related
outcomes [28]. Qualitative data from interviews and observations were
analyzed thematically. The researchers transcribed and coded the data to
identify recurring themes related to unity, tolerance, empathy, and coopera-
tion [29]. To ensure analytical rigor, coding was conducted in multiple stages
(open, axial, selective), and intercoder agreement was checked to maintain
consistency.

By triangulating findings from multiple sources, the researchers ensured a
high level of credibility and reliability. The integration of quantitative trends
and qualitative insights enabled a more comprehensive and holistic evaluation
of the prototype’s effectiveness, usability, and educational value in promoting
Unity in Diversity among elementary school students.

4 Results and Discussion
4.1 Initiation

A survey was conducted among two elementary school classes using a
questionnaire designed to measure five key criteria related to character edu-
cation taught by teachers: enjoyment, cooperation, tolerance, patience, and
learning. The survey, titled Student Perceptions of Character Values through
Classroom Learning, aimed to explore how Grade 4 students perceive the
development of these character values when engaging in educational activ-
ities. The participants consisted of two classes from an elementary school,
with a total of 55 students — 25 students from Class A and 30 students from
Class B — aged between 9 and 10 years old. The method involved admin-
istering a structured questionnaire after a two-week period during which
students engaged in character education integrated into their regular class-
room lessons. The survey was designed to capture students’ experiences and
reflections on how classroom-based character education influenced their atti-
tudes and behaviors related to the five targeted values the five targeted values.
Figure 2 presents the results of students’ responses to the questionnaire.
Game-based learning played an important role in supporting character
education, as reflected in the findings from the students’ survey responses.
The results indicated that students not only enjoyed learning through games
(mean score: 2.52) but also recognized the positive impact of educational
games on values such as cooperation (3.49), tolerance (3.38), and patience
(2.60). Most notably, the highest mean score was observed in the learning
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Figure 2 Results of students’ responses to the questionnaire.

aspect (3.82), suggesting that students had perceived game-based activities
as both effective and engaging educational tools.

These findings highlighted that, when thoughtfully designed, educational
games could serve as powerful tools to foster essential character values.
By creating interactive and immersive experiences, games helped students
internalize values like teamwork, respect for differences, and perseverance in
a more meaningful and lasting way. This supported the idea that integrating
game-based learning into the classroom was not only beneficial for academic
engagement but also crucial for holistic character.

The survey also included four teachers and 15 parents. Interviews with
them revealed a strong consensus that game-based learning was an effective
approach to supporting students’ character education. Both groups agreed
that games could serve as effective tools for teaching important values in
ways that were engaging and meaningful for children. The analysis of their
responses revealed several dominant words — games, character, education,
learning, help — which reflected the main ideas conveyed during the inter-
views, as shown in Figure 3. These keywords indicated that participants
viewed games not merely as entertainment, but as meaningful educational
resources that could aid in shaping students’ character. The repeated emphasis
on these terms highlighted a shared belief that integrating games into the
classroom could enhance students’ understanding of key values such as coop-
eration, respect, and responsibility, thereby supporting their overall moral and
personal development.
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Figure 3 Word cloud of interviews with teachers and parents.

The preliminary survey findings indicated that game-based learning was
viewed as an essential approach that should be further developed, particularly
in the context of character education. Responses from both students and
stakeholders suggested that educational games not only enhanced engage-
ment but also provided meaningful opportunities to internalize important
values such as cooperation, respect, and perseverance. The data highlighted
a growing recognition of the potential of interactive learning tools to foster
moral and personal development in ways that traditional methods might not
have fully achieved. These results emphasized the importance of investing
in the thoughtful design and integration of game-based strategies within the
school curriculum.

4.2 Pre-Production

During the second phase of the pre-production phase, the research focused
on the critical tasks of conceptualizing the applications to be developed and
creating a detailed storyboard design. This stage laid the foundation for the
development process, guiding the direction in which the applications would
be built. Conceptualization involved identifying the core ideas, objectives,
and functionalities that the applications should encompass, aligning them
with the overarching theme of promoting Unity in Diversity.

Storyboard design focused on the visual and structural representation
of how these applications would function. It outlined the sequence of
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interactions, the flow of content, and the integration of various elements,
such as images, text, animations, and interactive features. The storyboard
served as a visual roadmap that offered a clear and coherent plan for the
development phase, ensuring that the applications aligned with the research
objectives and effectively conveyed the intended learning outcomes related to
Unity in Diversity.

4.2.1 Game design documents
Based on the research findings and discussions of the researchers and clients,
the learning model was structured as described in Table 1.

From a technical perspective, the contribution of this study lies in the
integration of value-based character education into a structured mobile game
architecture that combines multiple interactive learning modes within a
single platform. The application incorporates a modular interaction design
that blends quiz-based mechanics, scenario-driven simulations, and narrative
storytelling, supported by multimedia elements such as animations, text, and
culturally contextualized visual assets. Unlike standard educational games,
this prototype emphasizes culturally responsive interface design grounded in
Indonesian aesthetics, as well as adaptive interaction flows that guide users
through progressive learning experiences aligned with character development
objectives. In addition, the system is designed for accessibility and scalability
on mobile devices, enabling seamless deployment via the Play Store while
supporting real-time user interaction and feedback collection for iterative
improvement.

Table 1 The concept of digital learning application

Object Description
User Children, youth
Topics — Pancasila as the Foundation:

— Cultural Pluralism:
— Religious Harmony:
— Language Diversity:
— Traditional Practices:
— Cultural Heritage:
Application Mobile game
— The mobile game will be available for download from the Play Store
Multimedia object  Images, animations, text
Interactivity Games, involving buttons and touchscreen interactions
Character style Designed based on traditional Indonesian aesthetics
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4.2.2 First prototype
Storyboards were used to illustrate the complete narrative and interaction
flow of the application. An example of a storyboard is presented in Table 2.

Table 2 Storyboards

Scene Elements Objective
Start: Explore the principles of
Pancasila as the Foundation Pancasila and how they
Image Button: promote the idea of Unity in
Storyboard Start and Exit Diversity. Discuss how these
Description: principles form the basis for

Players click Start button to
start playing.

Indonesia’s national identity.

Image
Storyboard

Cultural Pluralism

Image:

Indonesian culture

Button:

Check button

Description:

Players should identify the
numbered symbol
corresponding to the culture.

Investigate the rich cultural
diversity of Indonesia,
including traditional arts,
music, dance, clothing, and
cuisine. Highlight how this
cultural pluralism contributes
to the nation’s uniqueness.

Image

Storyboard

Religious Harmony

Image:

Religious environment
Button:

Check button

Description:

Players should identify the
numbered symbol
corresponding to the religion.

Discuss the coexistence of
multiple religions in Indonesia,
such as Islam, Christianity,
Hinduism, Buddhism, and
indigenous beliefs. Examine
how religious tolerance is a
core aspect of Pancasila.

Image
Storyboard

Language Diversity

Image:

People with different languages
Button:

Check button

Description:

Players should identify the
numbered symbol
corresponding to the language.

Indonesia is home to hundreds
of languages and dialects.
Explore how Bahasa Indonesia
became the official language,
unifying the nation’s linguistic
diversity.

(Continued)
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Table 2 Continued

Scene

Elements

Objective

Traditional Practices:

Delve into traditional customs

Image: and practices of different ethnic
Image People in traditional groups across Indonesia, from
Storyboard environment wedding ceremonies to
Button: festivals and rituals.
Check button
Description:

Players should identify the
numbered symbol
corresponding to the

environment.
Cultural Heritage Discuss the preservation and
Image: promotion of cultural heritage
Image Cultural heritage sites, museums, and historical
Storyboard Button: landmarks in Indonesia.
Check button
Description:

Players should identify the
numbered symbol
corresponding to the cultural
heritage.

4.3 Production

The third phase, Production was the stage in which the preliminary game
was developed. GameMaker Studio 2 was used to produce the game, and the
displays can be seen in Figures 3, 4, and 5 [30]. It provides a comprehensive
set of tools from concept to finished game. With no barriers to entry and pow-
erful functionality, GameMaker Studio 2 is a leading 2D game development
environment [31, 32].

Figure 4, as referenced in the description, displayed the content of the first
scene, featuring an image of the Indonesian flag and a title. The image of the
Indonesian flag is a powerful symbol of the nation’s identity and unity. The
first scene evoked feelings of patriotism and pride among the audience, which
was an essential aspect of fostering national identity. The inclusion of the
flag in the first scene underscored the importance of visual communication.
Visual elements such as the flag’s design and colors contributed to conveying
the concept of unity, a fundamental aspect of the Indonesian national spirit.

Figure 5, table of contents of the game, provided insight into the themes
and topics addressed, aligning with the principles of Pancasila. The table of
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P UNITY in
DIVERSITY

How to use technology
for

UNITY IN
DIVERSITY
LEARNING

(il Eﬁ‘gﬁiitional

ractices

Figure 5 Table of contents.

contents reflects a structured approach to understanding the diverse facets
of Indonesian society and culture through the lens of Pancasila. Each sec-
tion likely presented educational content, interactive features, or storytelling
related to the topic. By exploring these sections, the game aimed to engage
players in a comprehensive examination of Pancasila’s principles and their
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TIME= 129 SCORE= 32 Find the same images!

Figure 6 Display of the matching games.

real-world manifestations in Indonesia’s cultural, religious, and linguistic
diversity.

Figure 6 depicts one of the games within the broader context of the virtual
environment dedicated to exploring Pancasila’s principles and Indonesia’s
cultural diversity. Specifically, the game shown is a matching game, where
players were likely presented with a set of images or concepts and were
required to match them with their corresponding pairs. Matching games
are typically designed to challenge players’ memory, concentration, and
problem-solving skills while reinforcing educational content. In the context
of this virtual environment, the matching game serves as an interactive and
engaging method to reinforce the understanding of Pancasila’s principles or
other cultural aspects covered in the game’s content. Players might have been
tasked with matching concepts related to Pancasila with their descriptions or
matching images of cultural practices with the appropriate terms.

Matching games [33] are a popular format in educational game design
because they promote active learning and provide immediate feedback to
players. As players successfully matched pairs, they reinforced their under-
standing of the subject matter. This approach is an effective way to make
learning both enjoyable and interactive. By incorporating a matching game
into the virtual environment, the developers aimed to enhance players’
comprehension of Pancasila and Indonesia’s cultural diversity, providing an
engaging and enjoyable educational experience.
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4.4 Beta

4.4.1 Student evaluation

The fourth phase, Beta, was the stage that the preliminary game was tested by
students. In addition, the evaluation of the preliminary product was conducted
by subject matter experts in educational technology, computer science, and
social science. Table 3 shows the questions that should be used by students to
evaluate the application, presenting their respective mean scores and standard
deviations as follows:

Based on the results in Table 3, students generally gave positive eval-
uations of the game-based Character Education learning experience. The
highest mean score (4.03) was for the statement, The game helped me under-
stand values like honesty, kindness, or respect, indicating that the game was
effective in conveying core character values. This suggests that the students
not only enjoyed the game but also internalized the intended moral lessons.
The statement, [ liked learning through a game more than from a book also
received a high mean score (3.96), reflecting students’ strong preference for
game-based learning over traditional methods, and confirming the engaging
nature of the approach.

The statement, I learned something new about being a good person
received a mean score of 3.66, showing that the game contributed positively to
students’ understanding of character education. Similarly, the statement I saw
how to make good choices in the game had a mean score of 3.45, indicating
that the game supported moral decision-making, although somewhat less
strongly than the others.

However, the lowest mean score (2.97) was associated with the statement,
I can use what I learned in real life. This suggests that while students
recognized the value of the lessons within the game, they were less confident

Table 3 Summary of student evaluation of the game-based learning application

Statement Mean SD Description
1. I learned something new about being a good person. 3.66 0.564 Good

2. The game helped me understand values like honesty, 4.03  0.539 Good

kindness, or respect.

3. I saw how to make good choices in the game. 345  0.593 Good
4.1 can use what I learned in real life. 297 0.825 Average
5. Tliked learning through a game more than from a book. 396 0.636 Good
Total mean 3.61 Good

Note: 1.00 to 1.80 — Poor; 1.81 to 2.60 — Fair; 2.61 to 3.40 — Average; 3.41 to 4.20 — Good;
4.21 to 5.00 — Very good.
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about applying them outside the game context. This indicates a potential area
for improvement — ensuring that the learning activities within the game are
more clearly connected to real-life situations. Overall, with a total mean score
of 3.61, the students’ responses can be categorized as “good,” indicating
the game-based learning prototype was positively received and generally
effective in achieving its educational goals.

Interpretation of the prototype as effective in promoting character edu-
cation is primarily based on perception-based data, including student ques-
tionnaire responses, as well as feedback from teachers, parents, and experts.
These findings reflect participants’ positive evaluations of the game’s usabil-
ity, engagement, and perceived contribution to the understanding of character
values. However, it is important to note that this study does not directly
measure behavioral change or learning outcomes through objective assess-
ments. Therefore, the results should be interpreted as evidence of perceived
effectiveness rather than a confirmed impact.

4.4.2 Expert evaluation

The expert evaluation process involved a group of specialists from educa-
tional technology, computer science, and social science to ensure multidisci-
plinary perspectives. Experts were selected based on criteria such as academic
qualifications, professional experience in education or technology, and famil-
iarity with game-based learning or character education. The evaluation data
were analyzed using NVivo [34], with a thematic approach, beginning with
open coding to identify meaningful units in expert responses, followed by
categorization into key themes. These themes were organized into codes,
including instructional design, interactivity and engagement, usability and
accessibility, teacher and parent integration, and scalability and content
expansion. A matrix coding query was conducted, as shown in Figure 7.
The complete text of evaluation by a computer science expert is shown in

Matrix Coding Query - Results Preview

4
3

computerScience
eductionalTechnology

uwn|joy

Usability and Accessibility
Teacher and Parent Integration

Scalability and Content Expansion
Interactivity and Engagement

InstrucfR4I Design

Coding references count

socialScience

Figure 7 Matrix coding query presents evaluation on instructional design by experts in
educational technology, computer science, and social science.
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First, in terms of design, the system would benefit from a clearer alignment with "
education objectives. This can be achieved by incorporating explicit learning goa
ainstructional ctivities at the end of each level, and progress indicators that reflec
moral choices.

Second, regarding interactivity and engagement, the application could be streng
introducing more varied and motivating features, such as mini-games, challenge
branching storylines. Additional multimedia elements, including animations, inf
dialogues, and voice narration, would further enhance user engagement.

Third, in usability and accessibility, improvements are needed to ensure broade:
accessibility. The system should be designed for cross-platform use (mobile, tabl

and include inclusive features such as text-to-speech functionalitv, adjustable foi ¥
< >

Figure 8 Evaluation by computer science.

Figure 8. Based on this structured coding process, targeted recommendations
were developed to guide the refinement and improvement of the game-based
learning prototype.

In summary, the matrix coding query illustrated that experts viewed the
game-based prototype as an interactive, student-focused educational tool that
supported character development through engaging and pedagogically sound
design, as reflected in the recommendation as shown in Table 4.

5 Limitation of Research

This study has several limitations. Quantitative analysis relies primarily
on descriptive statistics derived from questionnaire responses, focusing on
participants’ perceptions of usability, engagement, and perceived character
development. The study does not employ a pre-test/post-test design or include
a control group for comparison with conventional teaching approaches. As a
result, the findings do not provide causal evidence of learning improvement or
behavioral change. Future research should incorporate experimental or quasi-
experimental designs with pre-test/post-test measures and control groups
to more rigorously evaluate the effectiveness of the proposed game-based
learning model [35].

As this study does not include a control group or comparison condition,
the positive responses observed cannot be attributed solely to the game-based
approach, as novelty effects may have influenced student engagement. The
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Table 4 Summary of recommendation by experts in educational technology, computer
science, and social science

Area of Expert
Improvement Recommendation Required Changes

Instructional Strengthen Add clear learning goals and reflection activities
Design alignment with at the end of each level to ensure that students
character education  understand the intended character education
objectives objectives and can connect their in-game
experiences with real-life values.
Use progress indicators that reflect moral choices
to help track students’ development in
understanding values such as tolerance, respect,
and cooperation, thereby supporting deeper and
more meaningful learning.
Interactivity Increase variety and  The application could be strengthened by
and motivation through  diversifying learning activities through more
Engagement engaging features varied and motivating features, such as
mini-games, interactive challenges,
scenario-based tasks, and narrative-driven or
branching storylines.
The inclusion of richer multimedia elements —
such as animations, interactive dialogues, audio
narration, and feedback — would further enhance
user engagement and help sustain students’
attention and motivation.
Usability and Improve technical Improvements are needed to ensure broader
Accessibility accessibility across  technical accessibility by designing the
platforms application for cross-platform use (mobile, tablet,
PC), making it inclusive and easy to use across
different devices.
Enhancing readability and simplifying
navigation, along with incorporating accessibility
features such as text-to-speech functionality,
adjustable font sizes, high-contrast visuals, and
audio support, would improve the overall user
experience.
Teacher and Involve adults in The application should support greater
Parent the learning process  involvement from adults by providing tools such
Integration as teacher dashboards or monitoring systems to
track student progress.
The inclusion of guidance materials for parents
would help reinforce learning outcomes and
character values beyond the classroom setting,
strengthening the overall learning process.

(Continued)
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Table 4 Continued

Area of Expert
Improvement Recommendation Required Changes
Scalability and  Prepare for The application would benefit from a flexible and
Content long-term use and modular system design that enables ongoing
Expansion future content content updates and future expansion.

updates Integrating progress tracking, including

cloud-based systems, would support continuous
learning, long-term user engagement, and overall
educational impact.

findings are therefore limited to participants’ perceptions of usability and
perceived educational value rather than causal evidence of learning or char-
acter development outcomes. Future research should employ experimental or
quasi-experimental designs to more rigorously evaluate the effectiveness of
the proposed model [35].

Additionally, this study is limited by its sample, which was drawn from
two elementary schools in Bandar Lampung. As a result, the findings may
not be fully generalizable to other regions or educational contexts with differ-
ent cultural, socio-economic, or institutional characteristics. Future research
should involve a larger and more diverse sample across multiple locations to
enhance the generalizability of the results [24].

6 Conclusion

Expert evaluations of the game-based Character Education learning prototype
indicated that the model held strong potential as an engaging and effec-
tive tool for elementary students. Experts across the fields of educational
technology, computer science, and social science recognized its strengths in
promoting student engagement, moral development, and interactive learning.
However, they also identified several areas for improvement, including the
need for clearer instructional design, enhanced usability, better integration
with adult guidance, scalability, and data privacy safeguards. Diaz-Ramirez
et al. [36] support these findings.

The expert recommendations summarized in Table 4 highlight key areas
for enhancing the educational game prototype to ensure its effectiveness
and sustainability. Experts from educational technology, computer science,
and social science emphasized the importance of aligning instructional
design more closely with character education goals by incorporating clear
learning objectives, moral progress indicators, and reflective elements. To
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boost engagement, they suggested adding mini-games, interactive dialogues,
and dynamic features like animations and narration. Usability improvements
were recommended to ensure accessibility across platforms and user needs,
including features such as text-to-speech and high-contrast visuals. Addition-
ally, integrating teachers and parents through dashboards and guides was
seen as vital to reinforcing learning outside the game. Finally, the experts
advised adopting a modular and scalable design to accommodate future con-
tent expansion and support continuous, cloud-based learning. These insights
provide a strategic roadmap for refining the prototype into a robust, inclusive,
and impactful educational. These enhancements would help ensure that the
game not only entertains but also successfully instills core character values in
young learners, ultimately supporting broader goals of holistic education in
the digital age, as supported by Swanson et al. [37].

Future research includes: (1) incorporate experimental or quasi-
experimental designs with pre-test/post-test measures and control groups to
more rigorously evaluate the effectiveness of the proposed game-based learn-
ing model; (2) employ experimental or quasi-experimental designs to more
rigorously evaluate the effectiveness of the proposed model; and (3) involve
a larger and more diverse sample across multiple locations to enhance the
generalizability of the results.
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