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Abstract

Background: Traditional serious game design methods often overlook stakeholder needs. This study integrates stakeholder
theory and enterprise architecture (EA), along with the Architecture Development Method, to propose a novel framework for
serious game design. Crafted to aid practitioners, researchers, and specialists in leveraging resources more effectively, the
framework is validated through a design science research methodology. Expert reviews have further refined its features, making
it arobust tool for enhancing serious game design and implementation.

Objective: Thispaper introduces aframework for designing serious games, covering stakeholder analysis, requirements gathering,
and design implementation planning. It highlights the importance of expert review in vaidating and refining the framework,
ensuring its effectiveness and reliability for use in serious game design. Through critical assessment by experts, the framework
is optimized for practical application by practitioners, researchers, and specidists in the field, ensuring its utility in enhancing
serious game development. The next step will beto validate the framework empirically by applying it to aserious game devel opment
project.

Methods: We developed and validated a conceptual framework for serious game design by synthesizing stakeholder theory
and EA through literature review, concept mapping, and theory development by way of a design science research approach. The
framework is iteratively refined and validated via expert review, drawing on insights from professionals experienced in serious
games, stakeholder theory, and EA. This method ensures the framework’s practical relevance and effectiveness in addressing
real-world design challenges.

Results. An expert review by 29 serious game practitioners validated the framework’s success in stakeholder management,
confirming its stakeholder-centered effectiveness. Although the experts praised its structured approach, they suggested clearer
guidance for game design elements. In addition, the experts, while acknowledging the framework’s complexity, saw its depth as
valuable for efficient management. The consensus calls for a refined balance between detailed functionality and user-friendly
design, with the framework’s impact on stakeholder capabilities revealing a spectrum of professional needs.

Conclusions: This paper presents a framework for creating effective and organizationally aligned serious games. Evaluated
across execution, practical, and EA levels, itislogical but variesin ease of understanding, with experts calling for more accessibility
at the EA level. It enhances stakeholder efficiency and management but is criticized for rigidity and a need for flexibility.
Recommendations include streamlining the framework, enhancing clarity, reducing administrative tasks, and incorporating clear
guidelines on technology use, motivational elements, and operational tools. Thisaimsto help stakehol ders produce more targeted
and adaptable game designs. The next iteration will be developed after application to a project and team feedback.

(IMIR Serious Games 2024;12:e48099) doi: 10.2196/48099
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Introduction

Background

This paper articulates a stakeholder-centered framework for
serious game design in various stages before, during, and after
various methods have been applied to develop it. The research
presents the framework—informed by stakeholder theory and
enterprise architecture (EA)—as it evolved through various
stages of development. It underscores the need for a structured
approach that focuses on stakeholders throughout the design
process to enhance the success of serious game production
efforts. This research reflects 3 cycles of the design science
research (DSR) paradigm, aiming to balance domain-specific
needswith generalizabl e solutions. The framework emphasizes
alignment with stakeholder needs and effective communication
among different groups, recognizing the complexity of serious
games and the importance of their relevance to users.

This work also presents findings from an expert review
questionnaire that used a qualitative methodol ogy to assessthe
framework’s effectiveness. The review gathers feedback from
practitioners and specidlistsin thefield, guiding enhancements
to the framework’s clarity, structure, and usability. The paper
concludes with insights into the framework’s current state of
development and recommendations for its refinement,
emphasizing the need to simplify its complexity and
communicate its components more effectively for real-world
application.

Framework Requirements

Several key requirements for the initial framework emerged
from acomprehensiveintegrative literature review. A conceptual
framework is indispensable for comprehending the complex
phenomena explored because it provides a structured and
systematic method for organizing, analyzing, and interpreting
data. Several essential components of a conceptual framework
contribute to its efficacy, including clarity, relevance, coherence,
simplicity, testability, and generalizability. As such, the
following characteristics of the framework that has been
developed serve as guiding principles. First, a conceptual
framework should be clear and straightforward for itsintended
audience to comprehend. It should define its key concepts,
variables, and relationships as well as provide a thorough
overview of the subject under investigation. Second, the
framework should be pertinent to the research problem or
guestion being addressed. It must thus be tail ored to the context
and objective of the study. Third, the framework must have
logical coherence, a clear structure, and internal consistency.
The framework’s concepts, assumptions, and relationships
should belogically connected and consistent with one another.
Fourth, a good conceptual framework should be as smple as
possible while capturing the essential characteristics of the
studied phenomenon. Fifth, the framework must be susceptible
to empirical testing, with testable hypotheses and predictions
that can be evaluated through observation and data analysis.
Sixth and last, such aframework should be applicable to other
settings or situations and be generalizable beyond the specific
context of the study. It should therefore serve as a foundation
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for the development of broader theoretical insights and
generalizations about the subject of study.

Our framework prioritizes stakeholder engagement and
management within serious game design, addressing agap often
overlooked in conventional design literature. While
incorporating established design elements—such as learning
objectives[1-4], game mechanics [5-9], narrative [10,11], user
interface and experience [12], and evaluation [13,14]—the
framework’s novelty liesin its stakeholder-centered approach.
It is tailored to align with educational or training standards,
drive engagement, and provide meaningful feedback. However,
the primary focus is not solely on game design; instead, the
framework isrooted in stakeholder theory and EA, which have
been the fulcrum of our extensive literature review. By doing
so, we address the intricacies of organizational and stakehol der
dynamics, ensuring that serious games are devel oped within a
context that appreci ates the diverse roles and impacts of various
stakeholders.

Products of the Integrative Literature Review

Overview

Theintegrative literature review presents ataxonomy of serious
games; the phases of serious game production; the stakehol ders
involved in serious game production; stakeholder identification,
analysis, and management procedures; and The Open Group
Architecture Framework (TOGAF) Architecture Devel opment
Method (ADM). These concepts are briefly outlined in the
following subsections because they inform the construction of
the conceptual serious game framework.

What? Classifying Serious Games

Serious games are edifying artifacts, tools, and games created
by development teams that use ludic activity for a specific
purpose, format, genre, interaction style, and application area.
Serious game taxonomies classify games by purpose. This
classification can help identify the functions of a serious game
and guide the selection and development of educational and
training games. Thefollowing are some serious game categories:

- Simulation games simulate real-world situations to give
learners practical experience and practice in complex or
high-risk situations (eg, flight simulators for pilot training
and medical simulators for surgery [15]).

«  Educational gamesteach specific knowledgeor skills, such
as language, math, or history. Game mechanics such as
rewards and feedback encourage learning and participation
[16].

- Training games teach practical abilities such as customer
service, leadership, and teamwork. To track progress and
facilitate learning, they may include simulations or
role-playing scenarios as well as feedback and assessment
[17].

«  Health games promote healthy behaviors such as exercise,
healthy eating, and di sease management. Game mechanics
such as rewards and challenges may encourage behavior
modification and participation [18].

«  Persuasive games aim to influence playersto adopt certain
behaviors, such as environmental conservation, social
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justice, or political activism. Story elements often
emotionally engage and motivate players[19].

By classifying serious games by their intended function, a
functional taxonomy can help find the best games for learning
or training needs and guide their development. These serious
game classifications are relevant to this research and accepted
under the serious game banner.

Serious games, gamification, and game-based learning differ
greatly. These terms all refer to using games or game elements
in learning or training, but serious games are games with a
specific goal. They usually teach players a skill [20]. Serious
games differ from entertainment-focused commercial games.
Gamification, by contrast, uses game elements such as points,
badges, and leader boards to motivate and engage nongame
users[21]. A fitness app, such as Strava, that rewards usersfor
reaching fitness goal s uses gamification. Game-based learning
uses gamesto teach or train, but, unlike serious games, itsmain
goal isnot to achieve alearning outcome [22]. Civilization may
be used by ahistory teacher to teach about historical eventsand
civilizations, but it is not meant to teach history. Game-based
learning uses games to teach or train without a specific goal.

Who? Serious Game Production Stakeholders

Different stakeholders from varying fields are involved in
serious game production and development. Common
stakehol ders include the following [16]:

« Game developers are responsible for designing and
developing the game. They create captivating game
mechanics, visuals, audio, and more.

«  Subject matter experts (SMEs) are knowledgeable about
the serious gametopic. They provide content and knowledge
for game accuracy and effectiveness.

«  Teachers and trainers can use serious games as a teaching
or training tool for students or employees. They demonstrate
how the serious game can meet learning goals.

« Game publishers distribute serious games to a wider
audience. They market, distribute, and sell the game.

« Players are serious game consumers. They play the game
and give feedback to improveit.

«  Funders and sponsors are individuals or organizations that
providefinancial support for the development of the serious
game (eg, government agencies, private foundations, or
businesses).

When? Phases of Serious Game Production

Serious game production followsasimilar processto traditional
game devel opment but with educational or training goals. The
following are the five main serious game development phases:

1. The first step in serious game development is to identify
the game’slearning objectives, audience, and context. This
usually involves aneeds assessment or curriculum analysis
to identify gaps or areas where game-based learning could
be beneficial [15].

2. A detailed plan for game mechanics, story, user interface,
and learning content is created during the design phase.
This phase may include storyboarding, prototyping, and
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playtesting to ensure that the game is engaging and meets
learning objectives [16].

3. Development includes creating the serious game, including
programming, artwork, audio, and multimedia assets. Game
developers, instructional designers, SMEs, and other
stakeholders work together to ensure that the game meets
educational or training goals[23].

4. After creating the serious game, it is tested and evaluated
to ensure that it meetsits learning objectives. User testing,
focus groups, and other student and stakeholder feedback
methods may be used [24].

5. The serious game can be deployed for use in educational
and training settings in the deployment and maintenance
phase and should be supported and updated to ensure that
it remains relevant and effective over time.

Serious game devel opers use the af orementioned stepsto create
outcome-aligned educational and training games. Such a
framework supports agile game development and various
development methods.

Where? TOGAF ADM

Serious games can make use of TOGAF ADM. Serious games
with multiple stakeholders and complex systems require a
structured EA development process. TOGAF ADM can aso be
customized for different industries and organizations. Such a
broad view ensures that the game aligns with organizational
goals, making it a good choice for serious game creators.
TOGAF ADM isanine-phase, sequential processfor EA [25]:

1. Architecturevision: the EA team createsahigh-level vision
of the organization’s desired future architecture state. This
phase determines the architecture development’s business
drivers, stakeholders, and scope.

2. Business architecture: phase 2 involves understanding the
organization’s busi ness processes, objectives, and strategies.
This phase produces business architecture artifacts that
describe the organization's business capabilities, value
streams, and structure.

3. Information systems architecture: this phase focuses on
understanding the organization’s information systems and
technology infrastructure. This phase creates architecture
artifacts for the organization's application, data, and
technology architecture.

4. Technology architecture: phase 4 focuses on selecting and
defining technology components for implementing the
organization’s architecture. This phase creates architecture
artifacts for the organization’s technology infrastructure's
hardware, software, and networks.

5. Opportunitiesand solutions. phase 5 eval uates architecture
solutions that meet business goals and objectives. This
phase creates architecture artifacts that describe proposed
solutions and their organizational impact.

6. Migration planning: in this phase, a plan is created to
transition the organization’sarchitecture to itsdesired future
state. This phase produces architecture artifacts that describe
transition activity sequence and timing.

7. Implementation governance: phase 7 oversees the
implementation of architecture solutions and ensures
alignment with organizational objectives and goals.

JMIR Serious Games 2024 | vol. 12 | 48099 | p. 3
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR SERIOUS GAMES

Governance framework architecture artifacts are produced
in this phase.

8. Architecture change management: this phase manages
ongoing changesto the organization’s architecture, aligning
them with its goals and objectives. This phase produces
architecture artifacts that describe change management.

9. Architecture evaluation: this phase evaluates the
effectiveness of the architecture solutions and ensures that
they meet the organization's goals and objectives. This
phase creates architecture artifacts that describe the
evaluation process and results.

Interest groups can create EA solutionsthat meet their business
gods by following TOGAF ADM. Moreover, TOGAF
application to serious game devel opment requires severd crucial
steps. First, an architecture vision is created to describe the
game's goals, objectives, target audience, and learning
outcomes. Stakeholder analysis is then performed to identify
the game development stakeholders and their needs and
expectations. This ensures that the game is designed with
stakeholders in mind. Architecture requirements describe the
game's functional and nonfunctional needs. The architecture
development phase designs the game’s architecture based on
the previous step’srequirements. Thisincludes game mechanics,
visual and audio assets, user interface, and layout design, that
is, build, code, integrate visual and audio assets, and test the
game’s usability and efficacy. To ensure stakeholder satisfaction,
the game is monitored and evaluated over time. This may
involve player feedback, game performance data analysis, and
adjustments. Specifically, this work references the application
of an ADM to serious game development and highlights how
it can assist organizations in creating the desired strategic
resource game. Doing so emphasizes that the ADM not only
assistsin the devel opment of the serious game but also identifies
organizational capabilities, methods, and processes that can be
leveraged in future projects, thereby enhancing the team’s
effectiveness.

Why? Stakeholder | dentification, Analysis, and
Management

Serious game design requires astakehol der-centered conceptual
framework for the following reasons:

« A stakeholder-centered approach considers various
stakeholders' needs and expectations during design. This
may |ead to more effective, engaging, and audience-relevant
games (Bopp, J, A, unpublished data, December 2020).

« A stakeholder-centered approach ensures that the game is
designed for the end user, improving usability and
effectiveness. Thisimproves player engagement, learning,
and game performance [26].

« A stakeholder-centered approach can involve stakehol ders
in the design process, facilitating participation and
acceptance. By increasing stakeholder confidence and
ownership, serious game adoption and implementation can
succeed [27].

« To improve serious game sustainability and scalability, a
stakehol der-centered approach can be used to design games
that meet the evolving needs of stakeholders. Thiscan help
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the serious game stay relevant and effective as stakehol ders
needs change [28].

Serious game devel opment relies on stakeholder identification,
analysis, and management. This process beginswith stakehol der
identification. Stakeholder analysis prioritizes their needs and
interests, while surveys, interviews, and focus groups help
understand them. Stakeholder management involves planning
how stakeholders will be engaged, their needs met, and their
feedback incorporated into the serious game. Serious game
development can use stakehol der management techniques such
as regular meetings, an engagement plan, a registry, the
prioritization of needs, feedback, and dataanalytics. Developers
can create more effective, engaging, and audience-relevant
games by managing stakeholder needs and expectations. A
stakehol der-centered framework is needed for serious game
design to ensurethat stakeholders' needs are met and to improve
game effectiveness, usability, and sustainability.

How? Stakeholder | dentification, Analysis, and
Management

Stakehol der identification, analysis, and management arecrucial
to project success, including serious game development.
Stakeholders are peopl e or groups who care about the project’s
outcomes and can influence them. Successful stakeholder
identification, analysis, and management follow thesefour steps:

1. ldentify internal, external, primary, and secondary
stakeholders. Stakeholder analysis maps stakeholders and
identifies key players[29].

2. Anayze stakeholders' interests, needs, expectations, and
influence on project outcomes. A matrix that maps
stakeholders by power and interest can do this [30].

3. The project team can develop strategies to manage
stakeholder relationships based on stakeholder analysis.
This involves prioritizing stakeholders by influence and
interest and creating stakeholder-specific engagement
strategies [31].

4. Implement stakeholder management strategies through
ongoing communication and engagement, such as project
updates, meetings, and consultations. Stakeholder interests
must be monitored and the stakeholder management plan
adjusted [32].

These steps for identifying, anayzing, and managing
stakehol ders can hel p serious game devel opers maximize project
success and build long-term rel ationships. When a new serious
game project begins, the organization or team will already know
the relevant stakeholders from stakeholder management and
EA. Thus, each project improves the organization or team.

Methods

Framewor k Development

Overview

This section discusses how the integrative literature review
revealed relevant theories, determined itslimits, found relevant
sources, collected terminology, defined its theoretical pillars,
and provided practical approaches to the stakehol der-centered
framework. Moreover, this section assesses the framework’s
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evolution over time; and it also theorizes future representations;
reviews design processes; suggests improvements; and states
the artifact design’s aggregate, iterative, and consi stent impacts.

Variant 1: Informed by Literature

The preliminary snapshot of the stakehol der-centered framework
is a compilation of ideas for a flexible, general-purpose
framework to aid in the design of serious games. Initial concepts
included generating, developing, and visually communicating
the system’s fundamental elements, with afocus on user needs
and empathy for the target demographic of serious game design
stakeholders. Existing serious game literature, models, and
approaches inform the framework variant, and an early
exploration of these works provides aknowledge basefor further
consideration. Understanding the methods used in previous
research on the same or similar issues assists in determining
which methods will be most beneficial to advancing the topic
and can aid in the evaluation of prior studies.

https://games.jmir.org/2024/1/e48099
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Various sources are represented in this formation because
serious games content, definition, sources, liminal works,
methods, and existing frameworks are investigated. As such, a
substantial portion of this work is theoretical in nature and
largely represents the efforts to seek and collect literature on
the nature of serious games.

Textbox 1 shows how theoretical and experiential exploration
shaped our initial project impression. First, because serious
game projects require people and management, stakeholder
theory was added to the framework. Second, early EA readings
may help organizations achieve their goals. The framework’s
third pillar, serious game design theory, positions the research
and establishesits context. From this early stage, the framework
must be applied and evaluated to determine its value for
practitioners in the given milieu. This variant was extensively
devel oper (self) reviewed. These steps closethe DSR cycleloop
and indicate that each variation isevaluated, evenif reflectively.
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Textbox 1. Sources that informed the first variant of the framework.

Sources and detail with explanation

Deterding et al [21]

«  Theauthors define “gamefulness’ and “gamification.” Thisinfluential work examines the differences between full-fledged games, serious
games, pervasive games, extending games, game elements, and playful interaction. Even if not adopted, their definitions of “gamification”
and “gamefulness’ in contrast to serious games and playful interaction refine discourse and enable researchers to better understand and
analyze the phenomena.

Annetta[33]
«  The author has presented a nested model of educational game design elements. Serious games have 6 elements, ranging from identity to
instruction. This paradigm is hierarchical, with identity as the foundation for serious game design.

Garriset a [23]

« A model by the authors shows the learning approach used in educational game research and itsresults. First, the main goal of any instructional
content isto create a game-like educational program. Second, these qualities trigger aloop of user perceptions or responses such as interest
or delight, user behaviors such as perseverance or concentration, and system input. If designers can match educational content with game
elements, this cycle creates repeatable and self-motivated play. Third and last, game participation achieves training goals and learning
outcomes.

Ferdig [34]

«  Theauthors define the “heart of serious game design” as theory, content, and game design. Serious game success requires emergent theory,
content, and game design knowledge. Managing disciplinary conflicts and agreeing on serious game design isamajor challenge for serious
game teams.

Marneet a [35]

«  Theauthorslist 6 serious game design aspects. This serious game design methodol ogy shows the importance and distinction of pedagogical
and game design expertise and their role in serious game development. This model’s main benefit is selecting the right experts for each
design area.

Rooney [36]

«  Theauthor proposes atriadic serious game design framework that considers pedagogy, play, and fidelity to create media.

Vanden Abeele et a [37]

«  Theauthors advocate the player-centered, iterative, interdisciplinary, and integrated (P-111) serious game design framework. This prominent
framework provides away for creating serious games that hinges on 4 conceptual pillars: player-centered design (from user testing during
development to participatory design workshops during the design phase, projects start with inquiries that are influenced by ethnographic
research), iterative development (the team establishes multiple milestones, and user testing culminates in a final prototype that can be
evaluated), interdisciplinary teamwork (collaboration between instructional and game designers), and integration of play and learning
(seamless blend between the game vision and core mechanics on the one hand and learning principles on the other hand).

Yussof et al [38]

«  Theauthors propose aserious game conceptual framework. The suggested outline combines gaming requirements with learning and pedagogy
theory to provide a conceptual framework for serious game designers and educators.

Gee and Hayes [39]

«  The authors adapted the mechanics, dynamics, and aesthetics (MDA) framework into the design, play, and experience (DPE) framework.
The extended DPE framework shows serious game layers for storytelling, learning, game play, and user experience. Every layer includes
design, play, and experience.

Roungas and Dalpiaz [40]

«  Theauthors created a conceptual model of serious games to reduce misconceptions in serious game design teams by specifying a standard
terminology that stakeholders can accept. The conceptual model also guides serious game design to address Game Design Document and
other record keeping and administrative processinconsi stency. Combining educational and game elementsisthe main challenge. Completed
conceptual models are displayed in unified modeling language (UML) class diagrams.

Breuer and Bente [41]

«  Theauthors examine how serious games relate to e-learning and game-based learning. Serious games may use different learning strategies
than edutainment and e-learning, according to them. According to the authors, many serious game definitions and typologies are limited.

Ferdig [34], Rooney [36], and Deci and Ryan [42].
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o Our novel synthesis combines the DPE framework, the serious game design framework proposed by Rooney [36], and self-determination
theory (SDT). The idea emphasizes the importance of theory (pedagogy), content (fidelity), and game design (play) in serious game design.
Effective serious game development is said to be central to these elements. In the DPE framework, SDT principles such as relatedness (the
desire to connect with others), autonomy (the desire to choose one’s own paths), mastery (the desire to devel op skills and master them), and
purpose (the desire to connect actionswith greater reason) are proposed to clarify or distinguish the connections between human psychol ogical
patterns and game features, mechanics, and dynamics to argue that gaming approaches and thinking can be successful. All 3 theories are
combined to create anew serious game development strategy. Thefinal stakeholder-centered framework partially incorporatesthese theories,
but much of it leads the authors of this study to literature on game design.

Variant 2: Position, Activity, and Specialization

The next stakeholder-centered framework revisits unknowns
and defines user problems to generate problem statements for
subsequent design phases. Recordkeeping is stressed to avoid
future issues. Stakeholder theory is emphasized, and how to
identify and analyze serious game stakehol dersisakey question.
These stakeholdersinclude experts, developers, and consumers,
whose power and interest are analyzed using stakeholder
analysis methods such as the power-interest grid. In the initial
framework visualization, the EA pillar influences responsible,
accountable, consulted, and informed matrices; Gantt charts;
and business process modd and notation swimlanes. In addition,
variant 2 introduces 2 phases, idea validation and
conceptualization, which continue in subsequent variants. We
also discuss the 4 main serious game stakeholders from a
previous stakehol der management approach: devel opment team,
publishers, context-related staff, and supplemental staff.
Consumer stakeholders are consulted during development, but
only the 3 (or 4) main categories are relevant to core game
production.

https://games.jmir.org/2024/1/e48099

As shown in Table 1, serious game production stakeholders
often play multiple roles in smaller teams due to constraints.
Variant 2 of the framework includes idea validation and
conceptualization. Theformer evaluatestheteam’s serious game
development prospects, while the latter starts project ideation.
The framework has 3 levels: execution, inquiry, and practical.
Serious game design stages include idea validation,
conceptualization, development, and iteration in the execution
level. Academic research and inquiry on serious game
manufacture, participatory design, and more occur at theinquiry
level. Stage-specific requirements and outcomes are listed in
the practical level checklist.

The 3 levels are necessary due to the complexity of serious
game development. The variant 2 framework shown in Figure
1[43] aso includes TOGAF ADM, DSR design, and the agile
software development life cycle. Collaboration, adaptability,
and rapid prototyping are hallmarks of agile software
development. Rapid prototyping, customer focus, flexibility,
and serious game devel opment improvement are promoted by
thisapproach. Serious game development levelsinclude TOGAF
ADM, DSR design, and the agile software development life

cycle.
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Table 1. Serious game stakeholder categories, positions, activities, and speciaizations.

Bunt et al

Category

Positions

Activities

Specializations

Development team

Publishing team

Context-related team

Supplementary team

Programmer, artist, designer,
producer, tester, composer,
sound designer, and writer

Product manager, project
manager, creative manage,
art director, technical director,
marketer, and players and
users

Subject matter expert, educa
tional theorist, scholar, and
research director

Business devel oper, lawyer,
brand manager, PR manager,
quality assurance manager,
talent recruiter, human re-
source officer, gamereviewer,
licensor, and funding entity

The different tasks that game designers may
perform during game development include cod-

ing, developing Al? systems and camerasystems,
drawing characters and environments, designing

UI® elements, populating levels, managing the

devel opment team, managing schedules and re-
sources, testing the game for bugs, creating mu-
sic and sound effects, writing character dialogue,
and setting up game objective prompts. Design-
ers may al so distinguish good from bad games

and explain why, aswell asensurethat the game
achievesits goals and maintainsits vision.

Publishing team members set priorities, review
project milestones, set and meet targets or
deadlines, provide feedback on improvements,
collaborate with marketing to develop packaging
and other visual assets, and promote the game.
They also mediate between the studio and the
publisher’slegal department, work with licensors

and the ESRBC to secure a rating, and provide
technical support. They may also cooperatewith

marketing and PRYon pressmaterials, co-design
the game, and improve its visual language.

They consult with teams on game content and
requirements, provide educational material,
maintain educational aspects, investigate and
test game features, and manage or supervise
scholars and data collection. They also propose,
choose methods, supervise, budget, and report.

They create business opportunities, secure
funding, and invest in games. They also provide
legal advice, review contracts, and handlelicen-
sor negotiations. In addition, they maintain brand
representation in the game and work with mar-
keting on packaging, create marketing strategies,
contact gaming publications and blogs, and or-
ganize press events. Moreover, they manage the
test department, send devel opers bug sheets, and
ensure quality, aswell as recruit, manage, and
train new hires.

Over time, professionals speciaizein 2D
or 3D graphics, physics, mathematics, parti-
cle systems, Ul, Al, input devices, and
computer networking. Storyboard artist,
concept artist, 3D model er, environmental
artist, texture artist, visual effects artist, Ul
artist, animator, technical artist, art director,
level designer, game designer, system de-
signer, scripter, combat designer, creative
director, executive producer, associate pro-
ducers, and assistant producers can special -
ize. Some positions are hired later in the
development process and may be considered
freelance rather than full time.

These positions may or may not affect the
game's content and aim to streamline devel -
opment and maintain quality within budget
and time constraints. Game designers or
writersin publishing usualy fill these posi-
tions, which may vary in involvement de-
pending on the publisher. In addition to
programming, they may handle management
issues and work with mediaoutlets and ad-
vertising firmswith different needs and ca-
pabilities.

In all serious game design projects, these
stakeholders must provide sufficient materi-
a'sto address serious issues and express
them through gameplay. Although they may
not be educators, they focus on game cur-
riculum and syllabus development. They
may be specidlistsin aresearch field or
pursuing specialization.

Their responsibilitiesinclude building rela-
tionships with teams, reviewing game
demonstrations, negotiating contracts, gen-
erating marketing strategies, managing the
employment process, playing and reviewing
games, and securing funding for serious
game projects. Game producers run the test
department, organize press events, recruit
talent, and invest in serious game projects.
These people play games, write reviews,
and suggest improvements. In addition, they
license |P® and may work with licensors to
get ratings. Moreover, they financialy sup-
port serious game projects and crowdfund.

Al artificial intelligence.

bUI: user interface.

CESRB: Entertainment Software Rating Board.

IpR: public relations.

€IP: intellectual property.
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Figurel. Simplified variant 2 of the stakehol der-centered framework. ADM: Architecture Development Method; TOGAF: The Open Group Architecture
Framework; Ul: user interface; UX: user experience. For a higher-resolution version of thisfigure, see Multimedia Appendix 1.
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Table 2. Thethird framework variant.

Bunt et al

EA%level

Execution level

Practical level

Thislevel establishes the strategic
framework for serious gamedesign,
aigning game objectiveswith orga-
nizational goals and stakeholder
needs through a comprehensive
stakeholder analysis.

It transitions the process from
strategic planning to the tangible
design and development phases,
detailing the game’s mechanics,
story, and technical requirements
to ensure alignment with the de-

fined objectives.
Corefunctions

Atthislevel, theframework transi-
tions from strategic planning to
operational design and develop-

Thislevel focuses on the
strategic aspects of serious
game design, digning game

objectiveswith broader organi- ment. It involves the detailed de-
zational or project goals. It in-  sign of the game, including game-
corporates stakeholder analysis  play mechanics, narrative ele-

to ensure that the game's objec-
tives meet the needs and expec-
tations of all relevant parties.

ments, and technical specifica-
tions. Thislevel ensuresthat the
game'sdesign isfeasible and
alignswith the strategic objectives
outlined at the EA level.

«  Thisfind level focuses on the deployment, testing, and evaluation of
the game in real-world scenarios, emphasizing the adjustment of the
game design based on user feedback and the effectiveness of achieving
intended outcomes.

« Thepractica level iswhere the gameisdeployed and assessed in real-
world settings. This involves testing, gathering feedback from end
users and stakehol ders, and iterating on the design based on this feed-
back. The focus here is on practical application and the effectiveness
of thegamein achieving itsintended outcomes. Thelevel offersoptions
for game devel opers:

»  Prediscovery stage
. Basic: stakeholder team sel ection, assembled team, and game
design document
»  Standard: basic outputs, selection of game mechanics, and

storyboards
«  Advanced: standard outputs and detailed curriculum itemiza-
tion
«  Production
« Basic: stakeholder prioritization, game synopsis, and charac-
ter bible

»  Standard: basic outputs and mood boards
« Advanced: standard outputs, wireframes, and animatics

o Periphery
«  Basic: Ongoing stakeholder prioritization, game art devel op-
ment, and level design
«  Standard: basic outputs and prototype devel opment
«  Advanced: standard outputs, deeper design practice, and
quality assurance

3EA: enterprise architecture.
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North-West University, ensuring adherenceto ethical standards
in research involving human participants (approval number:
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participants prior to their inclusion in the study (in the expert
review questionnaire). Participantswereinformed of their right
to opt out at any time without any consequences. Data collected
during this study were anonymized to protect participant
confidentiality. Identifiable information was removed, and data
were stored securely in a password-protected database.
Participants were not compensated for their time and effort in
participating in the study. They were, however, promised acopy
of the academic work once published.
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Results

Expert Review Analysis

Overview

The expert review questionnaire regarding the
stakehol der-centered framework was distributed to 220 serious
game practitioners and experts internationally, of whom 29
(13.2%) completed it. On average, questionnaire completion
took 57.2 (range 14.5-252) minutes. Considering the in-depth
nature of the research, a completion time of approximately 24
minutes (excluding the outlier) is acceptable, despite the
recommended 15-minute length for questionnaires. Thisstudy’s
niche focus on serious games results in a smaller expert pool;
thus, the response rate and data volume are considered
satisfactory. The questionnaire, designed for comprehensive
data collection on the stakeholder-centered framework, uses
both qualitative and inferential statistical analyses.

The research accounts for web-based survey challenges by
ensuring content validity and question clarity, balancing
open-ended and closed-ended questions, and maintaining
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reliability. Despiteinitial plans, level-specific explainer videos
were excluded to prevent extending the questionnaire’s length.
An introductory explainer video was provided [44], and
participants had full access to the framework for a thorough
review. To ensure depth and accuracy, participants were granted
accessto all aspects of the framework to ensure that they could
perform a multifaceted expert review.

Section A: General | nformation

The questionnaire respondents predominantly skewed younger,
with 45% (13/29) aged 26 to 35 years and 38% (11/29) aged
36to 45 years. Those aged 46 to 55 years constituted 10% (3/29)
of the sample, while those aged 18 to 25 years and =66 years
each represented 3% (1/29). White individuals made up 69%
(20/29) of the respondents, followed by 14% (4/29) of
individuals of other ethnic backgrounds including Hispanic
individuals, Latinx individuals, people of color, and others.
Asian respondents accounted for 7% (2/29) of the sample; and
African, Indian, and undisclosed categories each accounted for
3% (1/29). Gender distribution among the respondents was
fairly even, with 56% (16/29) identifying as man and 41%
(12/29) as woman; of the 29 respondents, 1 (3%) preferred not
to disclose their gender. In terms of geography, 45% (14/29) of
the participants were from South Africa, reflecting the study’s
originand local interest. Thailand and Australiaeach contributed
7% (2/29) of the respondents, while the remaining countries
(11/13, 85%) each contributed 3% (1/29) of the respondents,
broadening the international representation.

Section B: Game Development Experience

Overview

The survey section on game design experience collected data
on qualifications, occupations, and development experience,
including roles and satisfaction in game development. The
respondents had high qualifications, with 55% (16/29) holding
doctoral degrees, 24% (7/29) master’s degrees, and 14% (4/29)
honors degrees. The occupational profilewas academic-centric,
with 24% (7/29) being lecturersand 17% (5/29) senior lecturers.
Others (17/29, 59%) included professors, researchers, and
variousrolesin privateindustry. A significant proportion of the
respondents (16/29, 56%) had >5 years of game development
experience, showcasing their expertisein thefield. Most (22/29,
76%) had also been involved in serious game devel opment,
although afew (3/29, 10%) had not, and some (2/29, 7%) were
unsure or had projects in development. In terms of team
experience, the majority (22/29, 76%) affirmed involvement,
with a small percentage (3/29, 10%) either working
independently or not at all in serious game development.
Satisfaction across 11 devel opment factors (DFs) was measured,
with the highest scores (out of 4) being for collaboration (3.54),
skills (3.56), vision (3.56), and educational aspects (3.7) and
the lowest for management (2.85). The DFs and their resulting
scores were as follows:

«  DF1I1: collaboration, average score=3.54

«  DF2: communication, average score=3.22
- DF3: resources, average score=3.19

«  DF4: team composition, average score=3.3
- DF5: skills, average score=3.56
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- DF6: management, average score=2.85 (thisis the lowest
average score among the 11 DFs studied)

- DF7: vision, average score=3.56

- DF8: procedures and processes, average score=2.96

- DF9: outcomes, average score=3.12

- DFI10: conflict, average score=3.31

« DF11: educational and edifying aspects, average score=3.7
(this is the highest average score among the 11 DFs
investigated)

Respondents expressed their views on various aspects of serious
game development in this section:

« Collaboration (DF1): respondents were largely satisfied
with their collaborative efforts in developing games.

«  Communication (DF2): although rated slightly lower than
collaboration, communication during serious game design
was still positively regarded.

« Resources (DF3): the resources available for serious game
development, including educational materials, software
tools, and marketing aids, were deemed satisfactory.

- Team composition (DF4): the composition of seriousgame
teams was viewed favorably, with the right mix of skills
and expertise viewed as to the team's goals and
performance.

- Skills(DF5): team members’ skillswere rated asfitting for
serious game devel opment tasks.

- Management (DF6): satisfaction with management was
moderate, indicating that some areas may require
improvement.

- Vision (DF7): respondents were content with the guiding
visionsfor serious game projects, which help in goal setting
and decision-making.

« Procedures and processes (DF8): there was some
dissatisfaction with the processesinvolved in transforming
ideas into final products.

«  Outcomes (DF9): the outcomes of serious game projects
were generally met with approval, suggesting satisfaction
with the services or interventions provided.

«  Conflict (DF10): opinionson conflict were mixed but leaned
toward satisfaction with handling disagreements during
serious game projects.

« Educational and edifying aspects (DF11): given the
respondents’ backgrounds in education and research, they
highly rated the educational value of the games produced.

The section B responses indicated that the experts were
well-versed in game development, with a specific focus on
serious game devel opment. Their moderate satisfaction across
key production factors attested to their practical experience,
reinforcing the study’s credibility and reliability. Predominantly
researchers, theseindividual s engage deeply with thefield, often
acting as SMEs in serious game projects. The most frequently
reported challenges were resource-related: time, budget, and
skills. Acknowledging these common hurdles faced by serious
game professionals helps refine the framework to address and
mitigate such issues more effectively.

Serious Game Development Roles

Researcher emerged as the most common role among serious
game professionals, accounting for 14% (4/29) of the
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respondents, highlighting their involvement in data collection,
analysis, and contribution to scholarly literature. The role of
educational theorist followed at 10% (3/29), underscoring
expertise in teaching methods. Content expert, designer, and
tester each constituted 9% (3/29) of the respondents. Additional
roles such as project manager, CEO (chief executive officer),
and UX (user experience)/Ul (user interface) designer were
specified under Other. With education-related roles being
predominant, this reflects the survey’s findings on respondent
occupations. A total of 176 roles were reported, averaging 6
roles per person, indicating the multifaceted nature of serious
game stakeholder involvement. The diversity of roles suggests
that stakeholders often wear multiple hats in their projects.
Notably, lawyer and licensor werethe only roles not represented
among the respondents.

Serious Game Development Activities

Respondents reported a broad spectrum of activities within
serious game devel opment, categorized into preactivity stage,
devel opment, postactivity stage, continuous, and unknown:

«  Preactivities are preparatory steps such as topic research,
fundraising, context analysis, problem definition, game
scope determination, learning content creation, and initial
consultations.

« Development activities encompass the actual creation
process, including game design, iteration, implementation,
programming, artwork, and character design.

« Postactivities might consist of usability testing and game
evaluations, depending on the project’s goals.

« Continuous activities are ongoing tasks such as
management, research, education, administration, and
marketing that span the project’slife cycle.

«  Unknown captures any unclear or undefined responses.

The bulk of the feedback pertained to the hands-on devel opment
tasks—programming, art, writing, and design—aligning with
the framework’s emphasis on development processes. Game
research and evaluation were equally represented, each with 9
mentions, while learning content development received 7
mentions, reflecting the educational aspect of serious game
projects.

Serious Game Development | ssues

Respondents were asked about common issues encountered
during game development, with the question focused on
resources and game-specific challenges.

Resource-related issues highlighted included the following:

- Time management, with 7 (24%) of the 29 respondents
noting the extensive duration needed for serious game
projects, often described astime consuming and unrealistic

- Budget constraints, also mentioned by 7 (24%) of the 29
respondents, indicating that limited funding, especially
within educational environments, affects the scope of
development
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- Skills shortage, with responses pointing to a lack of
necessary expertise and experience among serious game
stakeholders

- Team-related factors, with, for example, size and
composition, tools for development, intellectual property
concerns, and marketing resources highlighted as challenges

Game-specific issues centered on the following aspects:

«  Thebalance between educational content and entertainment
value, with respondents expressing difficulty in finding the
right mix

- Vadidation of serious game effectiveness, including
measuring the impact of serious games on players, which
was mentioned as a key concern

End-user considerationsinclude player demographics, abilities,
and gaming background, along with their engagement levels
and ability to reach states of flow during gameplay.

Sections C, D, and E: Framework-Level | mpressions

The 3 levels of the framework are EA, execution (process
oriented), and practical (outcomes). The following aspects of
the conceptual framework levels were examined in sections C,
D, and E of the expert review questionnaire;

« Comprehensibility: the degree to which the framework,
including its overall structure and key components, can be
understood and comprehended by its intended audience

«  Fluency: the ease with which the framework can be applied
or implemented by its users, considering the clarity of
instructions and the usability of any associated tools and
resources

«  Length: the appropriate duration or scope of the framework
to ensure that it is neither too long nor too short and
provides adequate guidance to achieve the desired results

« Accessihility: the extent to which the framework is
accessible to al potential users, including those with
physical or cognitive limitations, and the availability of the
resources required to implement the framework

« Applicahbility: the relevance and utility of the framework
in addressing the challenges or opportunitiesit isintended
to address

«  Utility: the effectiveness of the framework in achieving its
intended outcomes, including its capacity to produce
measurable and quantifiable outcomes

«  Contextuality: the extent to which the framework istailored
to the context or situation in which it will be applied,
including cultural and social considerations

«  Outputs: the tangible and measurable results or outcomes
produced by the application of the framework, such as
changes in behavior and performance enhancements, as
well as other demonstrable effects

Theresults from sections C, D, and E are presented in Table 3.
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Table 3. Questionnaire results for sections C, D, and E (n=29).
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Framework aspect ~ 5-point scale ratings

Overall comments

Strongly Agree, n (%) Neutral, n Disagree, n Strongly dis-
agree, n (%) (%) (%) agree, n (%)
Comprehensibility (clarity of framework structure and components)
EA? |eve _b 9(33 11 (41) — 7 (26) Needs more clarity
Execution level — 21 (75) 6 (21) — 1(4) Clear to most respondents
Practical level 23 (81) — — — — Rated highest for clarity
Fluency (ease of applying or implementing the framework)
EA level 19 (68) — 8(29) — 1(4) Logical progression noted
Executionlevel 22 (79) — 4(14) — 2(7) Highly logical flow
Practical level 23 (81) — — — — Streamlined progression
Length (adequacy of framework duration and scope)
EA level — 7(27) 13 (46) 7(27) — Divided opinions
Execution level 13 (46) — 11 (39) 4(14) — Some found it lengthy

Practical level

17 (62)

Most agreeable length

Accessibility (ease of accessfor all users, including those with limitations)

EA level

5 (20)
13 (48)

12 (44)
11 (42)

Execution level

Practical level 13 (48)

10 (36)
3(11)

Complex for laypersons
Accessible to general users

Most accessible level

Applicability (relevance and adaptability of the framework to different scenarios)

EA level — 11 (39) 13 (48)
Executionlevel 19 (68) — 7(25)
Practical level 21 (74) — —

Utility (effectivenessin producing intended outcomes)

EA level — 10 (36) 15 (54)
Execution level — 10 (36) 15 (54)
Practical level 13 (46) — 13 (46)

3(1 — Requires more relevance
2(7) — Pertinent to game design
— — Highly relevant to practice
3(1 — Utility is acknowledged
3(1 — Comparable to EA level

Divided on effectiveness

Contextuality (suitability of the framework for various cultural and social settings)

EA level

— 10 (36) 15 (52)

Executionlevel 15 (52) 7 (26)

13 (48)

Practical level

Outputs (tangible results or benefits from using the framework)
EA level 10 (37) 13 (48)
9(32)

Executionlevel 16 (57)
19 (67)

Practical level

3(1 — Needs more adaptability

3(1) — Flexible across settings

— — Well-tailored to contexts

4(15) — Essential outputs produced
3(1) — Effective in generating outcomes

Highest positive review

3EA: enterprise architecture.
BNot applicable.

Section F: Overall Impressions

Expert feedback on the stakehol der-centered framework revesled
several key themes. Most of the participants agreed that the
framework isuseful for facilitating serious game development,
highlighting its organized approach and detailed guidance.
However, worries about its intricacy indicate that it could be
overwhelming for smaller teams or individuals inexperienced
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in serious game devel opment. Some of the respondents proposed
that the framework should be used primarily as a diagnostic
tool rather than a prescriptive one, hinting at a possible
adjustment in its application to better suit serious game
developers’ varying levels of expertise.

Feedback on the framework’s features suggested the necessity
for additional refinement to improve its structure and
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comprehensibility. Respondents requested a clearer definition
of serious game design elements and a greater emphasis on the
gameplay experience. The relationship between the different
levels of the framework and how well they work together with
other frameworks were recognized as areas that require focus.
Therewasaclear desirefor participatory processes, emphasizing
apreferencefor astakehol der-centered approach that maximizes
production and team engagement.

The framework’s implementation elicited varied responses,
with a significant portion finding it easy to use, while a
noteworthy percentage encountered challenges. These
observations emphasi ze the significance of customized training
and emphasi ze the intricate nature of the framework. Providing
stakeholders with necessary tools and ensuring that the
framework is easily accessible can help aleviate these
challenges.

Opinionson the provision of necessary devel opment instruments
were mostly positive, although some of the respondents noted
that the framework does not fully address all aspects of
information systems development or early serious game design
requirements. This indicates potential for growth and a more
detailed incorporation of serious game design mechanisms.
Many of the respondents viewed the motivation to excel while
using the framework positively becauseit offersclarity onroles
and progression through the serious game development stages.
However, some of the respondents doubted its impact on
motivation, citing the possibility of heightened demands because
of the framework’s procedural intricacy. Respondents had a
positive outlook on how the framework would affect stakeholder
efficiency and management, expecting enhancementsin planning
and stakehol der engagement. However, some of them believed
that it might lead to increased resource demands and project
delays, highlighting the importance of finding abal ance between
specific instructions and managing work efficiently.

Summary

Overall, the stakehol der-centered framework was acknowledged
asavaluabletool for serious game development, but it requires
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simplification and more user-friendly adjustments. The feedback
is crucial for future improvements, guaranteeing that the
framework stays pertinent and efficient for various serious game
development scenarios.

Discussion

Principal Findings

The study highlightsthat serious game practitioners, researchers,
and specialists have varying knowledge needs and objectives;
for instance, a serious game practitioner in private industry may
seek financial information related to serious games for
profitability, while a researcher may focus on evaluating the
effectiveness of serious game media. Serious game specidists
may reguire a combination of knowledge needs to fulfil their
role. Asindicated in Figure 2, it is crucial for managerial staff
to be aware of these differences and understand their team
members knowledge needs and objectivesto effectively manage
operating costs and stakehol der needsin a serious game project.

The neglect of elements such as threat assessment in serious
game practice can lead to increased risk, which can impact
revenue and project success. It isimportant for administrative
and manageria staff to consider different types of risks, such
asintegrated, behavioral, strategic, financial, compliance, lega,
and operational risks before, during, and after serious game
production. Risk assessment has significant implications for
stakeholder management, uncertainty management, hazard
evaluation, control measures, and workplace safety and should
be considered in any framework aimed at supporting
stakeholders in creating effective serious game media.

The stakehol der-centered framework ismostly prescriptive and
lacks personalization, and stakeholder input is necessary for
improvement. The framework also lacks emphasis on game
design principles and evaluation. Future research can explore
waysto facilitate stakehol der participation and integrate serious
considerations such as learning analytics, knowledge
management systems, evaluation frameworks, and more.

JMIR Serious Games 2024 | vol. 12 | e48099 | p. 14
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR SERIOUS GAMES

Bunt et al

Figure 2. Overcoming variance in knowledge needs and objectives for serious game practitioners, researchers, and specialists.

Practitioner

Specialist

One who practices the art of game making.and conducts scientific research

Researcher

One who carries out academic
or scientific research

Limitations

One limitation is the challenge of incorporating 3 different
theoretica pillars, which increases the complexity and can make
it difficult to achieve brevity in practical research. In addition,
the qualitative nature of the investigation means that the focus
is on a specific sample group with distinct demographic,
psychological, social, and cultural traits, making it difficult to
generdize the findings to al comparable groups or
circumstances. As aresult, transferability is more relevant for
this qualitative research.

Time constraints are another limitation imposed on the study
because it is cross-sectional in nature, giving us alimited time
frame to deliver our work for examination. However, the DSR
approach alows the framework to undergo imminent
development and iteration.

The modest sample size of the study (n=29) could aso be
considered alimitation because serious games are aniche field
that often require expertisein education, health, or public policy,
which may limit their devel opers. However, we contacted 220
peopl e to take part in the study after extensive market research,
and additional data would have reduced random variation and
increased statistical power, making the research more accurate
and reliable.

Another limitation of the research is that the framework could
only be evaluated on a particular level of response assessment.
Future studies should be conducted with teams to see how the
framework functions in practice, according to all 4 levels of
artifact assessment: response (participant feelings), learning
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Operating costs

Knowledge
objectives

What knowledge is needed?
How will or it it being
utilized?

(knowledge transfer), behavior (work performance), and
outcomes (effect over time).

Finally, the reliability of questionnaire data analysis is highly
dependent on several factors, such as the quality and depth of
the responses, the structure of the questionnaire, and the lack
of observations regarding alterations in the respondents’ states
of mind, fedings, and behaviors. Therefore, these factors should
be taken into consideration when interpreting the results of the
study.

Recommendations
We offer the following recommendations for future work:

- Forthcoming work on this topic should isolate each
theoretical domain, examinethem discretely, and combine,
compare, and synthesize the results.

« A positivistic study that gathers quantitative data would
intensify the generalizability of the findings relating to the
stakeholder-centered framework. Quantitative research,
such as experimental studies, offers a good basis for
devel oping wide generalizability, given that generalizability
requires data from large populations.

«  Longitudinal research over an extended period of time could
better assess the affects and effects of the framework. The
analysis could also bericher if theinquiry extends beyond
a single moment in time. DSR is typically carried out in
iterative cycles of design, implementation, and evaluation,
which enables researchers to refine and improve their
solutionsover time, alowing for strong longitudinal studies.
This iterative approach also alows for data collection at
multiple pointsin time, which can provideinsightsinto the
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effectiveness and long-term viability of the solutionsbeing
developed. The framework becomesaliving artifact in this
way.

« A larger sample population can feature in impending
studies. The greater the sample size, the more precise the
calculated mean values will be. Error margins are aso
reduced if abigger sampleis used.

«  More participants enable the facts to speak for themselves,
rather than depending on assumptions and the researcher’s
subjective relationships with the data. Additional data also
lead to more accurate and precise units of analysis.

« The stakeholder-centered framework can be assessed
according to all 4 levels of artifact assessment proposed by
Petri and von Wangenheim [45]. A longitudinal study of
this nature would be equi pped to establish the effectiveness
of theframework regarding itslearning potential, behavioral
impacts, and outcomes.

« The methods used to appraise the framework could be
expanded in future work. Thiswould improvethereliability
of the data analysis carried out; for example, structured
interviews, semistructured interviews, in-depth interviews,
focus groups, field research, ethnography, and observation
could be used to strengthen analysis efforts.

Featuresfor the Framework Going Forward

Now that that main recommendations for future research have
been presented, we need to consider the requisite features for
the framework going forward (Table 4).
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Variant 4 of the stakeholder-centered framework reflects the
academic and investigative nature of serious games and their
development (Figure 3). It includesinstructions, demonstrations,
descriptions, and definitions that facilitate game design and
development and focuses on procedural information rather than
technology, expertise, or resources. The length of the tool has
been reduced, and the framework isless prescriptive, providing
flexibility in project assumptions, goals, and processes. The
progressive web application version of the framework enables
usersto take part in conversationswith one another, categorizes
procedural information into subdivisions, and includes built-in
support mechanisms. The application affords the researcher
added control over the transmission, presentation, structure, and
extent of the intelligent system and can adapt to any changing
needs or patterns of its user base.

Variant 4 aso integrates the 3 theoretical domains in a more
subtle manner than previous versions. It presents a terser
technical diagram for serious game design that omits some
information to improve accessibility and usability. The
procedures still begin with stakeholder analysis, categorizing
stakeholders by their impact and influence on value creation in
the devel opment endeavors. The resulting stakehol der categories
are devel opment, publishing, context-rel ated, and supplementary
teams, which consist of stakeholder roles with their own
activities and specializations.
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Table 4. How desired framework traits correlate to improvement areas, as well as evidence for the intersection thereof in the progressive web artifact.

Desired Improvement areas (from expert review)

framework
trait

Abbrevia=  Concentra- Configura  Guid-
ance

tion tion

Artifact execu-
tion (within
the progres-
siveweb appli-
cation)

Ideal- Mile- Prescrip- Seman- Simplificaa Transmis-
ism stones  tion tics tion sion

Concerned a
with seri-
ous aspects

Concise O

Diagnostic 0

Flexible O

Informa- a
tive

Invested in ad
work, not
technology

Participato- ad
ry

Procedural

O

ad ad Serious game
conventions
built into the
artifact: princi-
ples, designs,
and evalua-
tions

a ad g Artifact uses
chunking to
boost content
processing

O O Artifact facili-
tates the
achievement
of develop-
ment objec-
tives through
measurement

O O ad Artifactis
open to
changesin as-
sumptions,
gods, and pro-
cess

O a O Artifact in-
cludesinstruc-
tions, demon-
strations, de-
scriptions, and
definitions on
serious game
design

ad ad Artifact makes
provision for
technology
but focuses on
procedural in-
formation

O a Discussionis
facilitated in
the artifact by
way of private
and communi-
ty chat func-
tions

] 0 0 0 Various activi-
tiesaredivid-
ed into practi-
cal sections
and directed at
various stake-
holders
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Desired Improvement areas (from expert review) Artifact execu-

framework tion (within

trait the progres-
siveweb appli-
cation)

Abbrevia=  Concentra- Configura  Guid- Ideal- Mile- Prescrip- Seman- Simplificaa Transmis-
tion tion tion ance ism stones  tion tics tion sion

Relevant a O O Extraneousin-
formationis
removed using
filters, and
streamsof ma-
teria are cate-
gorized

Repeatable [ O O O O Setsof actions
provided in
theartifact are
reusable and
easily duplicat-
ed

Stakehold- a | ad a Sectionsof the

er centered artifact aretar-
geted toward
specific stake-
holders

Supportive O ad ad ad ad Frequently
asked ques-
tions, data
protection,
and self or
continual sup-
port

Sustaingble O ad a a Scalable de-
signisincorpo-
rated into the
artifact

Usable O O 0O 0 O O 0 O 0 O User control,
consistency
standards,
minimalist de-
sign, and plat-
form compati-
bility

Vehicle for ad O ad ad ad Artifact en-

good de- couragesgood

sign design prac-
ticeby encour-
aging usersto
assess their
own practice
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Figure 3. Variant 4 (version 2.0) of the stakeholder-centered framework. HR: human resources; MV P: minimum viable product; PR: public relations;
QA: qudlity assurance; SME: subject matter expert; Ul: user interface; UX: user experience. For ahigher-resolution version of thisfigure, see Multimedia

Appendix 2.
iy ooo Stakeholder analysis // 2)
) 200
Continuous Development
management Identify Categorize Investigate tasks
stakeholders stakeholders relationships
\ / /“ \ A
\. = 2 =+ /
S £ =N
550 500
Stakeholder Stakeholder
category role
2 Monitor . =
Development team
o . N R Product manager ]
) ey | | || e !
oy o= |
= -
oo TS -
Context-related team ten
(" Eval P
- A
000 Inputs and outputs
_“cqnuhomle : o o °
(-] o o
-] (-1 (-]
-] o -]
[ e e -]
-] (- o
b A~ = /

Conclusions

The proliferation of serious games and game-assisted learning
in education and beyond requires keen awareness, careful
contemplation, and steady advancement [46-48]. As serious
games become more common in contexts aiming to edify in
innovative ways, scholars should not only consider methods to
improve the efficacy thereof but also think about how to
realistically and efficiently fabricate them aswell. Seriousgame
project stakeholders need practical waysto align their interests
with those of the enterprise. Stakeholder roles, activities,
specidizations, potential, competence, and capabilitiesall impact
these experts productive capacity and |abor prospects. However,
serious game initiatives vary significantly. To help future game
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