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Abstract—This study investigates the creation of immersive 

digital learning experiences within an Extended Reality 

Community of Practice (XR-CoP) to improve educational 

digital game design skills. Employing a one-group 

quasi-experimental design, the study integrated innovative 

technology and innovative learning experiences in digital 

education to develop and refine an XR-supported learning 

ecosystem. A total of 25 master’s learners from digital 

technology programs took part in structured activities that 

focused on experiential learning, knowledge sharing, and 

iterative skill development. The evaluation results show that the 

proposed learning model was highly efficient (mean = 4.77, 

Standard Deviation (S.D.) = 0.30), indicating its suitability for 

implementation. Furthermore, the XR-CoP environment 

received the highest rating in key areas such as learner 

engagement (mean = 4.90, S.D. = 0.22) and content 

appropriateness (mean = 4.80, S.D. = 0.27). The assessment of 

learners’ digital game design skills revealed significant 

proficiency, especially in sound design (mean = 4.71, S.D. = 0.45) 

and interactive design (mean = 4.51, S.D. = 0.55). Furthermore, 

correlation analysis revealed a strong positive relationship 

between active participation in the community and skill 

development (r = 0.947, p < 0.001), highlighting the importance 

of collaborative learning. These findings highlight the efficacy 

of XR-CoP in connecting theoretical knowledge with practical 

applications. The model promotes the development of essential 

skills like storytelling, instructional design, and user-centered 

game development. This study helps to advance immersive 

learning frameworks and provides practical insights for 

educators and professionals looking to improve digital game 

design skills through community-based, technology-driven 

learning experiences. 
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I. INTRODUCTION 

The creative industry in the software sector is considered 

to have high potential for growth, especially in the industries 

of games and animation, since technology has continuously 

improved, and Thailand has supportive policies related to the 

digital industry. Skill development related to educational 

digital game design has gained increased interest, as an 

educational digital game could improve learning and 

transform the processes in education into more engaging and 

enjoyable experiences [1]. Learners can conceptualize key, 

complex ideas and be engaged in the process of gaining key 

skills: critical thinking, solving problems, and collaborating. 

Serious games, thereby, play a central role in reforming 

methodologies across educational sectors in these changing, 

technological times [2]. 

In addition, serious digital educational games provide 

opportunities for individualized learning and meet the 

flexible needs of learners for the delivery of learning 

experiences that may effectively correspond to the 

inclinations and aptitudes of individuals [3]. Educational 

digital games also cultivate important social and 

communicational skills that are necessary in today’s world of 

interdependence. Learners can practice collaboration by 

completing in-game tasks and solving problems collectively 

in a friendly and informal environment [4]. These are highly 

valued in future work contexts emphasizing teamwork and 

applying diverse skills to address complex challenges. It is, 

therefore, very important that digital games are designed in 

such a way that social skill development is integrated with 

technical expertise. 

In as much as there is an increasing interest in educational 

digital game design, the teaching and learning of it present 

various challenges, which include unsuitable curricula, a 

shortage of specialized professionals, and an overemphasis 

on technical skills such as graphic design and programming 

rather than effective learning design [5]. There is a need to 

develop curricula that integrate various types of knowledge 

and skills for increasing the capacity to design educationally 

effective digital games. It is also necessary that such a 

learning design deepen expertise on the use of technology by 

integrating real-world experiences so meaningful and 

sustainable learning can be assured. Furthermore, this will 

enable the enhancement of skills in the design of responsive 

and interactive game content so that digital games become 

truly effective in bringing forth permanent learning 

outcomes. 

This curriculum design in integrating essential skills for 

educational digital game design should focus on creativity, 

collaboration, and systemic problem-solving. Such a 

curriculum, emphasizing the different skills, will eventually 

help the learners to develop serious digital games to meet the 

needs of the diverse learner groups [6]. Also, such curricula 

that encourage experimentation with different technologies 

and educational media will help the development of 

confidence and skills in the designing of effective games. 

However, curriculum design should consider accessibility 

strategies, such as utilizing platforms that support lower-spec 

devices, developing flexible learning materials, and 

incorporating open educational resources that are freely 

accessible. These approaches will help ensure that learners 

with limited access to devices or technology can engage with 

and develop skills in digital game design on an equitable 
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basis. 

The design of immersive digital learning experiences 

represents an innovative approach to the creation of valuable 

and engaging learning environments. These innovative 

reality technologies, such as virtual reality, augmented reality, 

and mixed reality, enhance deep learning, combining 

real-world and digital worlds in a way that makes knowledge 

acquisition more effective and interesting [7]. The design for 

the creation of digital experiences that permit engagement 

and interaction with content for facilitation is very important 

toward worthwhile learning, especially those experiences 

that technology can effectively re-create as realistic or virtual. 

Learners would then be able to put in context information that 

seems so complex or abstract if they interact firsthand with 

immersive virtual learning environments designed to support 

their learning. 

Engagement and interaction in immersive learning 

environments promote meaningful learning capable [8] of 

connecting effectively to life’s real experiences. It also 

promotes better understanding of information that may be 

complex or abstract on the part of the learners. The virtual 

technologies enable the learners to visualize realistic 

scenarios and go through experiences that promote better 

learning and long-term retention. Immersive learning design 

fosters an intimate relationship between the learner and the 

content, which results in relevant learning connected to past 

learning experiences [9]. 

A related essential mechanism is the extended reality 

community of practice creation as another means of 

collaborative learning through the interactions in that 

community. Learners learn from each other and can share 

tacit knowledge, leading to meaningful and sustainable 

learning outcomes. These community help create an 

atmosphere for sharing and collaboration that enables 

learners to learn from one another and build relationships for 

enhanced skill development. A supportive and engaging 

community will motivate learners to be confident in 

improving their skills, thus fostering meaningful and 

sustainable learning [10]. 

Extended reality community of practice also provide 

spaces where learners can co-create knowledge through 

collaborative projects or tasks. Working together in virtual 

contexts allows learners to practice communication, planning, 

and teamwork—very important skills in modern workplaces. 

Community building for knowledge exchange and 

collaboration gives confidence in learning and 

self-development, making the learners feel part of a 

meaningful learning society [11]. 

Thus, developing immersive digital learning experiences 

with various dimensions in the extended reality community 

of practice would present a promising and innovative 

approach for developing skills in digital game design for 

educational uses among learners, as through this, the learners 

may apply the said skills expressively and efficiently in 

day-to-day contexts. To generate meaningful learning, 

making use of technology becomes the need of the hour, in 

which a very diversified approach would meet the learning 

needs and enhance a learning society for sustainability 

regarding knowledge and skills development. Furthermore, 

the development of an online learning community based on 

collaboration and mutual support enhances learners for 

long-term creative skills. Educational systems that are 

flexible, learner-centered, linked, and supportive of 

individual learner contexts and personalized learning 

motivation inspire learners to apply what they learn in 

solving complex real-world problems. The development of 

flexible learning approaches that focus on learner 

engagement is a key driver for sustainable and effective 

educational transformation. 

II. OBJECTIVES OF THE RESEARCH 

1) To develop a model for designing immersive digital 

learning experiences for extended reality community of 

practice to enhance educational digital game design skills. 

2) To develop an extended reality community of practice for 

facilitating immersive digital learning experiences. 

3) To study the impact of enhancing learners’ educational 

digital game design skills through participation in an 

extended reality community of practice. 

III. LITERATURE REVIEW  

A.  Immersive  Digital  Learning  

Immersive digital learning is an approach to learning using 

virtual reality technologies for environment simulation, 

creating virtual social settings that embed pedagogical 

principles [12, 13]. Also known as 

sociotechnical-pedagogical usability, this approach gives 

priority to learning through social interaction and 

collaborative activities. In designing such learning 

experiences, there are three critical dimensions that need to 

be considered: 1) Socio-technical usability is related to 

“social presence,” or the use of technology that provides a 

greater sense of social presence. 2) Socio-pedagogical 

usability refers to the usage of pedagogical strategies that 

foster social interaction. 3) Technical-pedagogical usability 

refers to the way technology may support pedagogical 

practices effectively [14–17]. These dimensions can be 

effectively integrated if the design allows for usability that 

caters to the wide varieties of learning content and processes. 

It is about offering learners freedom to interact and bridge 

seamlessly between the real and virtual worlds, all at a high 

level of realism. Realism will play a very important role in 

provoking and sustaining interest in the learning activities. 

Most importantly, the technology should facilitate an overall 

strong sense of presence that provides an accurate impression 

of personality, attitude, and behavior in the virtual setting. 

B.  Learning  Experience  Design  

Learning Experience Design (LXD) emphasizes the 

development of educational experiences that prioritize the 

learner. It integrates principles from User Experience design 

(UX design) and instructional design to render learning both 

effective and interesting. Learning experience design 

fundamentally involves comprehensively understanding 

learners, their wants, objectives, and obstacles, and creating 

environments that facilitate the acquisition of essential skills 

and knowledge. Learning experience design adopts a 

deliberate methodology, designing experiences that resonate 

with learners and correspond with their objectives. It 

encompasses more than just substance; it involves the 

ambiance, the instruments, and the endeavors that inspire and 
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invigorate [18, 19]. 

Learning experience design leverages technology to craft 

captivating educational resources and devises activities that 

foster learner growth, guaranteeing the perceived importance 

and relevance of the gained knowledge in practical scenarios. 

Learning experience design’s versatility is what renders it 

extremely valuable [20]. It acknowledges that each learner is 

distinct, necessitating adaptable learning designs that can 

evolve according to their requirements. Through innovative 

technological integration, learning experience design 

maintains learning as fresh, engaging, and pertinent, 

cultivating curiosity and sustained interest [21]. However, 

learning experience design extends beyond mere 

involvement. It also seeks to establish an emotional bond 

between the learner and the educational process. When 

learners sense a connection to their studies, they are more 

inclined to remain motivated and engaged. By emphasizing 

this relationship, learning experience design enhances 

education and training to be both effective and transformative, 

enabling learners to attain significant, enduring outcomes. 

C.  Extended Reality Learning  

Extended Reality (XR) integrates Virtual Reality (VR), 

Augmented Reality (AR), and Mixed Reality (MR) to 

develop dynamic, immersive educational settings. By 

transcending conventional approaches, such as lectures and 

textbooks, extended reality enables learners to directly 

engage with simulated knowledge, thereby enhancing the 

learning experience’s engagement and efficacy. This 

transition fosters enhanced comprehension and more 

significant educational results [22]. A notable advantage of 

extended reality is its capacity to provide virtual field trips, 

allowing learners to investigate locations and activities that 

may otherwise be inaccessible. These virtual environments 

facilitate the comprehension of abstract concepts and offer 

learners the opportunity to practice and enhance their skills in 

a secure, regulated context [23, 24]. 

Extended reality promotes active learning by positioning 

learners at the core of the experience. Rather than passively 

receiving information, learners can engage in 

experimentation, exploration, and problem-solving within 

authentic contexts [25–27]. This experiential method 

cultivates critical thinking, problem-solving, and 

decision-making skills. Learners can experiment with 

concepts, observe immediate outcomes, and build confidence 

through this iterative process. Furthermore, extended reality 

facilitates individualized learning pathways [28, 29]. It 

accommodates distinct learning styles and tempos, providing 

a flexibility frequently absent in conventional methods. 

Learners can review difficult content, engage in activities 

repeatedly until they achieve confidence, and advance at their 

own pace. As learners progress, extended reality can present 

increasingly intricate scenarios, maintaining a stimulating 

and difficult learning experience while promoting sustained 

growth and retention. 

D.  Community of Practice  

A Community of Practice (CoP) is a group of individuals 

with shared interests in a specific domain who come together 

to exchange knowledge, share experiences, and 

collaboratively build expertise. These groups, whether formal 

or informal, focus on learning through social interaction, 

member collaboration, and engagement with real-world 

scenarios. In educational contexts, community of practice is 

extensively used to promote meaningful learning by creating 

environments for learners to engage in discussions, exchange 

perspectives, and collaboratively address challenges, thereby 

enhancing learning outcomes [30, 31]. 

In educational and training settings, community of practice 

serve as a bridge between theoretical understanding and 

practical application. Members gain practical skills relevant 

to their circumstances by sharing work-related insights and 

experiences. Unlike traditional methods that rely solely on 

expert-led teaching, community of practice emphasize peer 

learning, collaborative skill-building, and mutual support. 

This framework fosters an environment where learning is 

ongoing, relevant, and engaging [32, 33]. 

The concept of community of practice is grounded in 

social learning theory, which asserts that learning is most 

effective through active participation and collaborative 

practice rather than passive knowledge absorption. Members 

of a community of practice work together to develop 

domain-specific knowledge through discussions, hands-on 

experimentation, and reflection on experiential  

learning [34, 35]. This approach not only facilitates the 

exchange of information but also supports its continuous 

refinement and adaptation to meet diverse needs and 

contexts. 

Incorporating a community of practice into learning and 

training frameworks goes beyond simple information and 

skill dissemination. It cultivates a culture of collaboration and 

reciprocal learning. Members refine their skills through 

cooperative problem-solving, innovative thinking, and active 

engagement. These experiences prepare individuals to apply 

their knowledge effectively in practical settings. Additionally, 

fostering collaboration and knowledge sharing within a 

community of practice drives the creation of new ideas and 

innovations that benefit organizations and community alike. 

E.  Educational  Digital  Game  Design  Skills  

Educational digital game design is a process requiring 

diverse skills to create games that are both engaging and 

effective in promoting learning. Key skills for designing 

educational games include setting clear and measurable 

learning objectives, analyzing the needs of the target 

audience, and creating content that aligns appropriately with 

the curriculum. Choosing the right game platform that suits 

the users and learning objectives is another essential factor 

that enhances the effectiveness of the game [36–38]. 

Developing educational digital games must also consider 

User Experience design (UX design), ensuring that the game 

is intuitive and not overly complex. This reduces learning 

barriers and allows learners to focus fully on the educational 

content. Employing interactive design principles, such as 

allowing players to make choices within the game, answer 

questions, or solve problems in simulated scenarios, can 

increase engagement and make learners feel integrated into 

the game [39–41]. 

Additionally, creativity plays a significant role in 

designing educational games. The design process should 

address the needs and experiences of players to ensure the 

game is captivating, enjoyable, and genuinely supports 

learning [42, 43]. This comprehensive approach ensures that 
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the game design encompasses all dimensions and 

successfully achieves its learning objectives. Ultimately, 

these efforts contribute to the development of educational 

games that are valuable and effective in fostering meaningful 

and sustainable learning experiences. 

IV. RESEARCH METHODOLOGY 

The research methodology was divided into three phases 

and five steps based on the research objectives as follows: 

A.  Phase 1: Development of a Model for Immersive 

Digital Learning Experience Design for Extended Reality 

Community of Practice to Enhance Educational Digital 

Game Design Skills  

Step 1: Defining learning objectives 

1) Define clear learning objectives, analyze learners’ needs 

and prior knowledge, and consider their requirements and 

basic skills to design appropriate and inclusive learning 

experiences for all target groups. 

2) Study the concepts and theories of digital game design for 

education. Explore practical design principles and 

interaction mechanisms that can enhance learners’ 

motivation for learning. 

3) Analyze the role of game elements in influencing learner 

satisfaction, learning effectiveness, and engagement. 

4) Identify key skills in digital game design by integrating 

learning principles such as learning design, graphic 

design, storytelling design, sound design, and interactive 

design. Additionally, leveraging digital tools and 

technologies enables developers to design and refine 

game elements to align effectively with learning 

objectives and learners’ needs. 

Step 2: Synthesize the conceptual framework 

Based on the learning objectives, the researcher studied 

theoretical concepts to design immersive digital learning 

experiences for the extended reality community of practice. 

This process aims to create a conceptual framework for 

planning and carrying out the research. The framework links 

pertinent theories and concepts, synthesizing components 

within each of the following topics: 

1) Immersive digital learning consists of high interactivity, 

adaptive learning, collaborative interaction, multimodal 

communication, and immediate feedback. 

2) Learning experience design consists of understanding 

learners, learner-centeredness, personalization, 

instructional strategy, and user experience. 

3) Extended reality learning consists of mixed reality, user 

interaction, hardware equipment, virtual environment 

design, content, and learning materials. 

4) Community of practice consists of practices and activities, 

experience sharing, expert involvement, engagement and 

support, and feedback mechanisms. 

Step 3: Developing a learning process 

The development of a learning process for the extended 

reality community of practice emphasizes designing 

learner-centered experiences. The structure and process align 

with the goals to ensure effectiveness. This process includes 

five steps: preparation stage, hands-on learning, learning 

community, reflection and iteration, and practical skills 

assessment, as shown in Table 1. 

 

Table 1. The results of a learning process 

Learning Process 

Synthesize a Learning Process 

Immersive Digital 

Learning [8, 11–16] 

Learning Experience 

Design [17–20] 

Extended Reality 

Learning [21–29] 

Community of  

Practice [9, 10, 30–34] 

1. Preparation Stage - Adaptive Learning 
- Personalization 

- User Experience 
- Digital Learning - 

2. Hands-on Learning - High Interactivity - Instructional Strategy 
- Content and Learning  

 Materials 
- 

3. Learning Community 
- Collaborative Interaction 

- Multimodal Communicate 
- Learning Activities 

- Mixed Reality 
- Virtual Environment 

Design 

- Experience Sharing 

- Engagement and Support 

4.Reflection and Iteration - Immediate Feedback - Research and Iteration - User Interaction 
- Expert Involvement 

- Feedback Mechanisms 

5. Practical Skills 

Assessment 
- - - - Practices and Activities 

 

After defining the learning objectives, synthesizing the 

conceptual framework, and designing the learning activities, 

the learning model was developed and evaluated for its 

suitability in terms of components and practical 

implementation. The evaluation encompassed the conceptual 

framework, learning process, and learning outcomes. 

The model evaluation was conducted by five experts in the 

field of educational technology using the Learning Model 

Quality Evaluation Form. This tool was used to assess the 

quality of the model based on theoretical validity, 

completeness of components, and practical applicability,  

utilizing a five-point Likert scale. 

This research explores the design of an immersive digital 

learning experience within an extended reality community of 

practice to enhance educational digital game design skills. 

The study integrates innovative technology and innovative 

learning experiences in digital education to develop and 

refine an immersive learning framework. The novelty of this 

research lies in its systematic approach to designing an 

XR-supported learning ecosystem, where learners engage in 

collaborative, experiential, and iterative game design 

processes within a virtual community of practice. This 

contributes to the field by providing a scalable instructional 

model that bridges immersive technologies with authentic, 

situated learning, offering practical guidelines for educators 

and designers to implement XR-based learning environments 

effectively. 

B.  Phase 2: Development of Extended Reality 

Community of Practice for Facilitating Immersive Digital 

Learning Experiences  

Step 4: Developing learning materials 

The development of an extended reality community of 

practice follows the System Development Life Cycle (SDLC), 
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consisting of the following steps: 

Planning and requirement analysis: The goals of the 

extended reality community of practice are defined by 

considering multiple dimensions relevant to the target users. 

Input is gathered from key stakeholders, including learners, 

educators, and digital technology experts, ensuring that the 

design and development approach meets the users’ needs and 

contextual requirements effectively. 

Media design: This step emphasizes structuring the 

extended reality community of practice by integrating User 

Experience and User Interface (UX/UI) design to create an 

intuitive and engaging user experience. The appropriate 

platform is selected to suit the learning context. The learning 

materials are developed in a microlearning format, 

encompassing diverse media types such as digital books, 

infographics, motion graphics, and interactive videos. These 

resources are designed to provide users with efficient access 

to immersive content and foster interaction. 

Development and testing: The extended reality community 

of practice is created and developed based on the predefined 

framework, incorporating VR, AR, or MR technologies to 

deliver realistic and immersive learning experiences. The 

system undergoes rigorous testing to evaluate its design 

quality, content appropriateness, and technological usability. 

A panel of five digital technology experts conducts the 

evaluation using a mixed-method approach of qualitative and 

quantitative analyses. This process ensures the content and 

user experience align with established standards and 

identifies potential issues for improvement. The results 

provide a comprehensive and reliable assessment of the 

extended reality community of practice’s performance. 

Deployment: The extended reality community of practice 

is introduced for real-world application. A pilot group is 

initially engaged to assess usability and ensure suitability 

before scaling to a broader audience. Training sessions are 

also organized for learners to enhance their understanding 

and effective use of the system. 

Maintenance: Continuous support is provided to address 

potential issues during the extended reality community of 

practice’s usage. Regular updates and enhancements to 

content and features are implemented based on user feedback. 

This ensures the community remains up-to-date, adapts to 

changing contexts, and continues to meet user needs 

effectively. 

C.  Phase 3: Study the Impact of Enhancing Educational 

Digital Game Design Skills Among Learners Engaged in 

Extended Reality Community of Practice  

Step 5: Studying practical skills 

This study aims to investigate the outcomes of enhancing 

learners’ skills in designing educational digital games 

through participation in an extended reality community of 

practice. The focus is on collaborative learning within 

immersive virtual environments. Skill development 

encompasses design, creativity, practical application, and the 

use of digital technologies. The details are as follows: 

1)  Population and sample groups  

The population consists of graduate students enrolled in 

the Faculty of Education. The sample includes 25 master’s 

degree students majoring in digital technology with a 

background in digital media design, selected through 

purposive sampling. 

2)  Research variables  

The independent variable is immersive digital learning 

experience design for the extended reality community of 

practice. 

The dependent variables are educational digital game 

design skills among learners engaged in an extended reality 

community of practice. 

3)  The duration of the study  

The experiment was conducted in the first semester of the 

academic year 2024 and lasted for one academic year. 

4)  Research design  

The study used a one-group quasi-experimental design to 

assess participants’ skill development in a community of 

practice. This design was appropriate as it allowed for a 

thorough evaluation of educational digital game design skills 

before and after the experimental period, without the 

constraints of a control group. By tracking changes in skill 

development over time, the study effectively investigated the 

impact of an immersive digital learning experience in a 

real-world educational setting. 

5)  Research instrument  

The data collection tools for this study included a 

performance evaluation tool for the community of practice 

and an assessment tool for educational digital game design 

abilities. To improve their effectiveness, these instruments 

included a five-point Likert scale. To ensure the instruments’ 

validity, five educational measurement and evaluation 

experts assessed the Item Objective Congruence index (IOC). 

Each item was assigned an IOC score, with a value of 0.50 

indicating adequate content validity. However, there were 

suggestions for improving the wording of specific items to 

increase clarity and reduce the possibility of ambiguity in 

interpretation. Furthermore, examples were suggested for 

some items to help respondents understand the context of the 

questions. To ensure reliability, a pilot study was conducted 

with a sample group representative of the target population. 

Cronbach’s alpha coefficient was used to determine the 

internal consistency of the Likert-scale items; a value greater 

than 0.70 indicates satisfactory reliability. The reliability test 

yielded a Cronbach’s alpha coefficient of 0.85, indicating 

that the instrument has high internal consistency and 

reliability. 

6)  Experimental procedure  

Step 1. Explain the structure of activities and access to the 

integrated extended reality community of practice for 

designing immersive digital learning experiences. 

Step 2. Engage learners in immersive digital learning 

experiences focused on educational digital game design. 

Step 3. Facilitate learner participation in activities within 

the integrated extended reality community of practice. 

Practice through utilizing Unity game engine software for the 

development of 2D and 3D educational games. In addition, 

Adobe Photoshop and Illustrator are used for designing UI, 

UX, and graphic elements of the game. These activities 

include individual and group tasks to exchange experiences 

and foster collaborative learning. 

Step 4. Assess practical skills related to hands-on activities 

by analyzing essential knowledge and skills, identifying 
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strengths, and identifying areas for improvement to enhance 

digital game design skills. 

Step 5. Support knowledge sharing and collaborative skill 

development within the community. 

Step 6. Evaluate the outcomes of educational digital game 

design skills by examining the effectiveness of 

learning-promoting activities. 

Step 7. Monitor and analyze the development of practical 

skills and game design skills using data from evaluations 

conducted during and after the experiment. 

7)  Data collection  

a)  Work performance  assessment  

The assessment of work performance focuses on 

evaluating learners’ skills to engage in activities within a 

community of practice. This involves real-world practices 

across multiple dimensions, as outlined below: 

⚫ Experience sharing: The ability to exchange knowledge 

and experiences among community members. 

⚫ Engagement and support: The level of participation in 

activities and the provision of assistance to community 

members. 

⚫ Expert involvement: The integration of expertise to 

enhance learning and operational activities within the 

community. 

⚫ Feedback mechanisms: The ability to provide and 

receive constructive feedback for skill development. 

⚫ Practices and activities: The execution of activities that 

support the development of skills relevant to real-world 

performance. 

b) Design skills assessment 

The assessment of design skills focuses on evaluating 

learners’ skills to develop effective educational digital games 

that promote learning. This is based on key components as 

follows: 

⚫ Learning design: The ability to structure and design 

content aligned with learning objectives. 

⚫ Graphic design: Skills in creating meaningful and 

engaging graphics for learners. 

⚫ Storytelling design: The capability to craft compelling 

narratives that connect with the learning context. 

⚫ Sound design: The selection and development of audio 

elements that enhance the learning experience. 

⚫ Interactive design: The ability to develop interactive 

components that foster engagement and stimulate 

learning for players. 

V. DATA ANALYSIS 

Data collected from learning logs, skills assessments, and 

interviews will be analyzed using content analysis to gain 

in-depth insights into the learning process and skill 

development. Additionally, quantitative data from 

performance in the community of practice and the assessment 

of educational digital game design skills will be analyzed by 

calculating the mean and standard deviation. 

The relationship between performance in the community 

of practice and educational digital game design skills will be 

examined using correlation analysis. This analysis aims to 

test the hypothesis that collaboration within an extended 

reality community of practice influences the development of 

educational digital game design skills. 

VI. RESULTS 

A. The Results of Developing a Model for Immersive 

Digital Learning Experience Design (IDLXD) for 

Extended Reality Community of Practice to Enhance 

Educational Digital Game Design Skills 

The framework for designing educational digital games is 

systematically developed through the integration of relevant 

concepts and skills. The key components include: 

1)  The conceptual  framework  

Designing educational digital games requires the 

integration of concepts, theories, and relevant components in 

a systematic manner to ensure the developed model is 

effective and can promote learning efficiently, as shown in 

the conceptual framework in Fig. 1. The key components 

include: 

Immersive digital learning: Stimulates learners’ 

motivation and sustains engagement by leveraging 

technology to enhance the sense of presence. This allows 

learners to express their personality, attitudes, and behaviors 

within the virtual world to the fullest extent. 

Learning experience design: Focuses on creating learning 

experiences that address learners’ needs and interests. It 

promotes learning by integrating technology into the learning 

process, ensuring learners gain contemporary and relevant 

experiences. 

Extended reality learning: Delivers realistic and highly 

interactive learning experiences, enabling learners to gain a 

deeper understanding of content and better retention. It also 

increases learners’ interest and motivation in the learning 

process. 

Community of practice: Facilitates knowledge sharing and 

exchange of experiences within an environment that supports 

collaborative learning and practice. 
 

 
Fig. 1. The conceptual framework of immersive digital learning experience 

design for extended reality community of practice. 

 

2)  The learning process  

The learning process designed for the extended reality 

community of practice aims to support collaborative learning 

and knowledge exchange among learners, as shown in the 

learning process in Fig. 2. The developed process includes: 

a) Preparation stage 

Learners are introduced to foundational lessons on game 

design concepts and relevant learning theories. 

b) Hands-on learning 

Practical learning activities emphasize connecting 
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theoretical understanding with real-world application 

through active practice. 

c) Learning community 

Learners share their work and receive feedback from 

experts and peers within the community. 

d) Reflection and iteration 

Learners reflect on their own work, receive constructive 

feedback, and make improvements accordingly. 

e) Practical skills assessment 

Learners’ behaviors are evaluated through activity 

participation, with a focus on assessing their ability to apply 

knowledge in practical tasks. 

By engaging in these activities, the extended reality 

community of practice enables members to continuously 

develop knowledge, skills, and expertise. They foster robust 

professional networks and promote participatory and 

sustainable learning. 
 

 
Fig. 2. The learning process for extended reality community of practice. 

 

 
Fig. 3. Skills developed during engagement in a community of practice. 

 

During participation in a community of practice, learners 

can integrate various skills to achieve collaborative goals 

effectively, as shown in community of practice skills in Fig. 3. 

These include: 

1) Teamwork: Emphasizing collaboration and mutual 

understanding within the community of practice, 

fostering support and assistance among members to 

ensure successful outcomes. 

2) Problem-solving: Developing creative thinking and 

strong analytical skills to identify root causes of problems 

and address them systematically within the community. 

3) Communication: Ensuring effective communication by 

valuing active listening to others’ opinions and feedback, 

which fosters understanding and enhances collaboration. 

By embedding these skills, learners can engage with the 

community of practice in a meaningful way, streamline 

collaborative processes, enhance overall efficiency, and 

contribute to the long-term development of knowledge and 

expertise. 

3)  The learning outcome  

After completing the learning process, learners achieve 

outcomes aligned with the objectives and measurable results. 

Educational digital game design is a multifaceted process that 

integrates diverse skills to create games that serve as both 

educational tools and engaging learning experiences. This 

aligns with research in educational digital game design, 

which emphasizes the integration of instructional strategies, 

game mechanics, and user experience design to foster 

meaningful learning [38]. Studies in this field highlight the 

importance of balancing pedagogical effectiveness and 

engagement to enhance learners’ cognitive, social, and 

problem-solving skills [40, 41], as shown in educational 

digital game design skills in Fig. 4. This process includes: 

1) Learning design: Establishing clear learning objectives 

and systematically designing activities that effectively 

promote learners’ understanding and are measurable. 

2) Graphic design: Creating efficient visuals that 

communicate objectives effectively and engage learners. 

This ensures learners feel connected and can easily 

comprehend the content. 

3) Storytelling design: Crafting compelling narratives that 

foster learner engagement and motivation, making the 

learning experience through games meaningful and 

captivating. 

4) Sound design: Enhancing the atmosphere and emotional 

resonance of the game to reinforce understanding and 

memory retention of the learning content. 

5) Interactive design: Providing learners with engaging and 

seamless interactive experiences to boost motivation and 

learning effectiveness. 

By integrating these elements, learners are equipped to 

design educational digital games that combine learning and 

entertainment and meaningful educational experiences. 
 

 
Fig. 4. The learning outcome of educational digital game design skills. 

 

Therefore, the importance of designing immersive digital 

learning experiences for the extended reality community of 

practice, integrating multiple dimensions to enhance 

educational digital game design skills, lies in extending 

traditional learning through innovative experiences. This 

approach is consistent with research on immersive learning, 

which emphasizes the importance of engagement, presence, 
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and experiential interaction in fostering deeper understanding 

and skill development [20]. By utilizing immersive 

environments, learners can actively participate in situated 

learning experiences, improving their ability to apply game 

design concepts in real-world educational contexts [13, 29]. 

This approach fosters more effective and enjoyable learning 

for learners by creating tailored experiences that meet their 

needs. It also enables collaborative efforts to develop 

knowledge and skills that can be creatively applied in 

practice. 
 

Table 2. Results of the evaluation of IDLXD for XR-CoP model 

Components of IDLXD 

for XR-CoP Model 

Expert opinion 

Mean S.D. Appropriateness 

1. Conceptual Framework    

1.1 Immersive Digital Learning 4.40 0.55 High 

1.2 Learning Experience Design 4.80 0.45 Highest 
1.3 Extended Reality Learning 5.00 0.00 Highest 

1.4 Community of Practice 4.60 0.55 Highest 

Sum 4.70 0.39 Highest 

2. Learning Process    

2.1 Preparation Stage 5.00 0.00 Highest 
2.2 Hands-on Learning 4.60 0.55 Highest 

2.3 Learning Community 5.00 0.00 Highest 

2.4 Reflection and Iteration 4.60 0.55 Highest 
2.5 Practical Skills Assessment 4.80 0.45 Highest 

Sum 4.80 0.31 Highest 

3. Learning Outcomes    
3.1 Learning Design 5.00 0.00 Highest 

3.2 Graphic Design 5.00 0.00 Highest 
3.3 Storytelling Design 4.60 0.55 Highest 

3.4 Sound Design 4.40 0.55 High 

3.5 Interactive Design 5.00 0.00 Highest 
Sum 4.80 0.22 Highest 

Overall 4.77 0.30 Highest 

 

 
Fig. 5. The model for immersive digital learning experience design for 

extended reality community of practice to enhance educational digital game 

design skills. 
 

The analysis results in Table 2 indicate that the evaluation 

of the immersive digital learning experience design model for 

extended reality community of practice demonstrates an 

overall efficiency at the highest level (mean = 4.77, S.D. = 

0.30). This indicates that the learning model is highly suitable 

for implementation, as shown in the model in Fig. 5. 

However, the experts suggested several improvements, 

including enhancing the clarity of the implementation 

process, increasing the model’s flexibility to accommodate 

diverse contexts, and developing supporting tools such as a 

user manual or a digital platform to facilitate effective 

implementation. Based on these recommendations, the model 

was refined to improve its clarity and adaptability for 

application in various educational contexts. 

Therefore, having a conceptual framework that 

appropriately integrates concepts, theories, and relevant 

components forms the foundation of all learning processes. 

This results in a learning process and activities within the 

extended reality community of practice that enable learners 

to engage in both experiential and collaborative practices 

effectively. Moreover, learning outcomes are clearly defined, 

ensuring that learners achieve measurable results aligned 

with the intended goals after completing the learning process. 

B. The Results of Developing an Extended Reality 

Community of Practice for Facilitating Immersive Digital 

Learning Experiences 

Creating an extended reality community of practice for 

immersive digital learning experiences serves as an effective 

learning medium, engaging learners deeply with content and 

environments through various digital technologies. These 

include reality technologies capable of creating digital 

objects or environments, such as Virtual Reality (VR), 

Augmented Reality (AR), and Mixed Reality (MR). These 

technologies integrate to form Extended Reality (XR), 

seamlessly blending real-world and digital environments. 

This approach facilitates immersive learning and interactive 

collaboration, enhancing both individual and collective 

learning experiences. 

The analysis results in Table 3 indicate that the evaluation 

of the extended reality community of practice, conducted by 

five experts in virtual reality technology, is presented in 

Table 3. The evaluation results indicate that the overall 

quality of XR-CoP is rated as highest in all aspects (mean = 

4.70, S.D. = 0.34). These findings suggest that XR-CoP has 

significant potential and suitability for implementation in 

immersive digital learning, particularly within the context of 

extended reality community of practice. Furthermore, it 

effectively supports the development of educational digital 

game design skills. 

Therefore, the quality of the design focuses on creating 

engaging and realistic experiences that allow users to deeply 

immerse themselves while addressing learners’ needs for 

convenience and maximum satisfaction. The content is 

aligned with learning objectives, enabling learners to develop 

knowledge and skills effectively. Additionally, it promotes 

collaborative learning by providing opportunities for 

exchanging ideas and co-creation. Diverse interactions foster 

learner engagement, and immediate feedback is provided as 

instructors guide skill improvement and continually motivate 

learners toward self-development, as shown in the extended 

reality community of practice for facilitating immersive 

digital learning experiences in Fig. 6. 
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Table 3. Results of the quality evaluation of XR-CoP 

XR-CoP 
Evaluation Results 

Mean S.D. Appropriateness 

1. Design Quality

1.1 Attractiveness and Engagement 5.00 0.00 Highest 

1.2 Realism in Immersive Experience 4.20 0.45 High 
1.3 User-Centered Design 4.60 0.55 Highest 

Sum 4.60 0.33 Highest 

2. Content Appropriateness

2.1 Alignment with Learning Objectives 4.60 0.55 Highest 

2.2 Promotion of Collaborative Learning 5.00 0.00 Highest 
Sum 4.80 0.27 Highest 

3. Learner Engagement 

3.1 Diverse Interactions 4.80 0.45 Highest 
3.2 Immediate Feedback 5.00 0.00 Highest 

Sum 4.90 0.22 Highest 

4. Technology and Usability

4.1 System Stability and Security 4.40 0.55 High 

4.2 User-Friendliness 4.60 0.55 Highest 

Sum 4.50 0.55 Highest 

Overall 4.70 0.34 Highest 

Fig. 6. The extended reality community of practice for facilitating immersive 

digital learning experiences. 

C. The Results of Enhancing Educational Digital Game

Design Skills Among Learners Engaged in Extended

Reality Community of Practice

This study focuses on analyzing the enhancement of 

learners’ educational digital game design skills through 

participation in an extended reality community of practice. 

The study’s findings are categorized into three aspects as 

follows: 

1) Performance  evaluation  in a community of practice

The analysis results in Table 4 indicate that the learners’ 

performance in the community of practice was rated as 

highest for activities related to experience sharing and 

practices and activities. Following this, aspects such as 

engagement and support, expert involvement, and feedback 

mechanisms were rated as high. These results demonstrate 

that learners performed at a satisfactory level within the 

community of practice, actively participating and engaging in 

all dimensions effectively. 

Table 4. Results of the performance evaluation in a community of practice 

Performance Criteria of 

Community of Practice 

Observation  

Evaluation Results 

Mean S.D. Appropriateness 

1. Experience Sharing 4.56 0.51 Highest 

2. Engagement and Support 4.36 0.64 High 
3. Expert Involvement 4.40 0.65 High 

4. Feedback Mechanisms 4.48 0.59 High 
5. Practices and Activities 4.68 0.48 Highest 

Sum 4.50 0.57 Highest 

Therefore, the activities within the community of practice 

highlight the importance of knowledge and experience 

exchange among members. An environment that fosters 

engagement and support from both peers and experts 

stimulates continuous learning. Expert involvement enhances 

credibility and provides valuable insights that contribute to 

the development of members’ potential. Feedback improve 

the quality of ongoing development. Additionally, the design 

of hands-on activities and practices promotes experiential 

learning and facilitates of acquired knowledge. 

Based on the learning logs, learners actively participated in 

activities on the extended reality community of practice 

platform, engaging with interactive learning materials and 

exchanging ideas with peers. This interaction fostered 

collaborative learning and contributed to the development of 

digital game design skills, particularly in practices and 

activities. However, some learners encountered challenges 

related to engagement and support, as well as limitations in 

equipment and resources, which may have impacted their 

learning experience. 

2) Assessment of educational  digital game design skills

The analysis results in Table 5 indicate that learners’ skills 

in educational digital game design were rated as highest in 

graphic design, sound design, and interactive design. 

Following this, learning design and storytelling design were 

rated as high. These findings demonstrate that learners 

possess satisfactory skills in educational digital game design, 

with notable expertise in key areas critical to the development 

of digital games for learning purposes. 

Therefore, educational digital game design skills must 

encompass multiple areas to create games that serve both as 

engaging learning tools and enjoyable experiences. Setting 

clear learning objectives and systematically designing 

activities facilitates measurable outcomes. User-friendly and 

meaningful graphic design captures learners’ attention 

effectively. Appropriate storytelling and sound design 

contribute to an immersive atmosphere and motivate learners. 

Smooth and meaningful interactivity fosters engagement and 

enhances learning efficiency. 

Interviews revealed that learners found the platform to be 

highly motivating and useful in improving their 

understanding of digital game design concepts. Workshops 

and multiplayer learning sessions were particularly effective 

in accelerating the learning process and developing their 

skills. Learners showed increased proficiency in using game 

design tools like Unity and were able to create game 

prototypes. There were also suggestions to increase learning 
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resources, mentorship, and peer learning support in order to 

improve the learning experience and facilitate the systematic 

integration of these skills into educational contexts. 
 

Table 5. Results of the assessment of educational digital game design skills 

Educational Digital Game 

Design Skills 

Assessment Results 

Mean S.D. Appropriateness 

1. Learning Design    
1.1 Learner Analysis 4.44 0.51 High 

1.2 Learning Objectives 4.32 0.48 High 

1.3 Learning Activities 4.40 0.65 High 
1.4 Learning Materials 4.60 0.50 Highest 

Sum 4.44 0.53 High 

2. Graphic Design    

2.1 Color 4.56 0.51 Highest 

2.2 Typography 4.48 0.51 High 
2.3 Composition 4.68 0.48 Highest 

2.4 Accessibility 4.60 0.50 Highest 
Sum 4.58 0.50 Highest 

3. Storytelling Design    

3.1 Learning goals 4.52 0.51 Highest 

3.2 Narrative Structure 4.40 0.50 High 

3.3 Player Experience 4.56 0.51 Highest 

3.4 Educational Content 4.36 0.70 High 
Sum 4.46 0.55 High 

4. Sound Design    

4.1 Sound Effects 4.68 0.48 Highest 
4.2 Feedback Sounds 4.72 0.46 Highest 

4.3 Background Music 4.60 0.50 Highest 
4.4 Voice-Over 4.84 0.37 Highest 

Sum 4.71 0.45 Highest 

5. Interactive Design    
5.1 User-Centered 4.60 0.50 Highest 

5.2 User Experience 4.68 0.48 Highest 

5.3 User Interface 4.24 0.66 High 
Sum 4.51 0.55 Highest 

Overall 4.54 0.52 Highest 

3) The correlation between community of practice 

performance and educational digital game design skills 

The analysis of relationships using Pearson’s correlation 

coefficient, with statistical results summarized in Table 6. 

This study examined the relationship between community 

of practice performance and educational digital game design 

skills using Pearson’s correlation coefficient. The analysis 

revealed a very strong positive correlation, with a coefficient 

of 0.947, which was statistically significant at the 0.001 level 

(p < 0.001). These results highlight that learners who actively 

participate in a community of practice demonstrate 

significantly enhanced digital game design skills. Such 

engagement is associated with the development of critical 

competencies, including the ability to establish clear learning 

objectives, craft compelling narratives, and design interactive 

and innovative user experiences. Moreover, the collaborative 

nature of community practices facilitated by knowledge 

sharing, expert feedback, and peer interactions emerges as a 

critical driver of skill development. 

This finding underscores the importance of fostering 

collaborative learning environments within communities of 

practice to bridge theoretical knowledge with practical 

application, ultimately advancing the creative and technical 

capabilities of learners in educational digital game design. 

The results contribute to the growing body of evidence 

supporting the pedagogical value of community-based 

learning models in achieving substantive skill development 

outcomes. 

Table 6. Correlation between community of practice performance and educational digital game design skills 

 Community of Practice Performance Educational Digital Game Design Skills 

Community of 

Practice Performance 

Pearson Correlation 1 0.947** 

Sig. (2-tailed)  <0.001 

n 25 25 

Educational Digital 

Game Design Skills 

Pearson Correlation 0.947** 1 

Sig. (2-tailed) <0.001  

n 25 25 

**. Correlation is significant at the 0.001 level (2-tailed). 

Sig. Significance. 

VII. DISCUSSION 

The development of an immersive digital learning 

experience design model for an extended reality community 

of practice highlights a clear trend in creating learning 

experiences that genuinely connect learners with practical 

contexts. Specifically, this approach integrates Virtual 

Reality (VR) and Augmented Reality (AR) technologies with 

a community of practice in virtual environments to foster 

active engagement and continuous knowledge  

exchange [10, 22]. This aligns with research indicating that 

designing activities and tools in immersive digital contexts 

with embedded socio-cultural dimensions enhances 

creativity, problem-solving, and collaborative learning in 

educational digital game design processes [14–17]. 

The distinction between this research and other studies is 

its emphasis on leveraging immersive digital learning 

environments within Communities of Practice (CoPs) to 

improve both creative and technical competencies in 

educational digital game design. While previous research has 

examined the advantages of community-based learning and 

digital game design education separately, few studies have 

looked into how immersive learning experiences within CoPs 

can effectively integrate theoretical knowledge with 

hands-on practice to foster skill development. 

The study’s novelty stems from its pedagogical approach, 

which combines immersive digital environments, 

collaborative learning dynamics, and applied creativity in 

game design education. Unlike traditional instructional 

methods or generic digital learning approaches, this study 

emphasizes the synergistic role of immersive CoPs in helping 

learners translate conceptual understanding into real-world 

game design skills. The findings shed new light on how 

immersive digital learning experiences can bridge the gap 

between theory and practice, highlighting the pedagogical 

value of CoPs in facilitating substantive skill development. 

A.  Key Findings from Model Development  

The findings demonstrate that integrating an extended 

reality community of practice with immersive experiences 

enables learners to practice digital game design skills in 

simulated scenarios closely resembling real-world 

educational industry contexts. Digital environments where 

learners can experiment collaboratively with experts and 

peers not only enhance systematic prototyping and concept 

testing but also boost learners’ confidence and motivation for 
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self-improvement. Community-based learning in virtual 

settings strengthens bonds between learners and experts 

while fostering intra-group knowledge sharing [10, 11]. 

Immersive dimensions, such as VR/AR media, allow 

learners to deeply engage with scenarios, simulations, 

concept experimentation, and game mechanic development. 

This learning-by-doing approach aligns with constructivist 

and experiential learning theories. Immersive media 

combined with social interactions within a community of 

practice effectively supports the development of design 

thinking [22, 25]. 

B.  Quantitative Analysis of Skill Development  

Quantitative analysis of data on educational digital game 

design skills revealed that learners actively participating in an 

extended reality community of practice showed significantly 

greater skill development compared to those with lower 

interaction levels. Data analysis highlighted a positive 

correlation between collaboration levels in these community 

and improved creative and critical problem-solving skills in 

game design. Learners who actively exchanged ideas, shared 

resources, and provided constructive feedback within the 

community applied creative design concepts more  

effectively [36]. 

The hypothesis that collaboration within the extended 

reality community of practice impacts the development of 

educational digital game design skills was supported by 

statistical data. Specifically, learners demonstrated increased 

ability to apply design thinking frameworks, develop game 

structures, enhance player interaction, and evaluate learning 

experiences. Using knowledge and feedback from the 

community, learners systematically refined game prototypes, 

significantly enhancing their design capabilities [38]. 

Among the various design skills evaluated, sound design 

received the highest score. This can be attributed to several 

key factors, including the structured nature of sound design, 

which allows for clear implementation and refinement based 

on community feedback, the availability of shared sound 

assets and collaborative audio design practices within the 

community, and the relatively lower cognitive load required 

for modifying and experimenting with sound elements 

compared to complex game mechanics or visual design. 

These findings suggest that auditory elements in game design 

are especially well-suited for iterative learning in an 

immersive digital environment, highlighting the importance 

of collaborative sound experimentation in educational game 

development. 

The strong correlation between CoP engagement and skill 

development in educational digital game design provides 

compelling evidence that active participation in collaborative 

learning environments improves technical and creative 

competencies. This finding emphasizes the importance of 

fostering inclusive, interactive, and knowledge-rich CoP 

models to aid in skill acquisition in digital education. 

C.  Broader Impacts and Challenges  

Immersive environments in the extended reality 

community of practice promote full engagement, leading to 

the co-creation of knowledge within groups. The potential of 

integrating social dimensions and immersive technologies to 

expand learners’ analytical, reflective, and practical skills in 

complex contexts [12]. These findings align with the 

developed model, which underscores the role of extended 

reality community of practice in accelerating educational 

digital game design skill development. This approach could 

be extended to other learning environments in the future. 

Despite positive outcomes, challenges remain, including 

high costs of technology and digital resources, the need to 

address basic digital skills gaps among some learners, and the 

development of qualitative and quantitative assessment tools 

that accurately reflect game design skill progress. Long-term 

motivation and effective management of digital learning 

platforms also require attention. 

To address the challenges of incorporating digital games 

into education in environments with limited technological 

resources, a multifaceted approach is required. This includes 

ensuring that low-resource or cloud-based digital games are 

accessible on simple devices [4]. Including offline modes or 

hybrid learning approaches can also help learners interact 

with digital game-based learning when they have limited 

internet access. Furthermore, combining digital game-based 

learning with traditional teaching strategies allows learners to 

engage in interactive learning without overly relying on 

cutting-edge technology. Furthermore, improving teachers’ 

capacity through training courses allows them to make the 

best use of the resources at their disposal, ensuring the 

effective use of digital games in education even when 

resources are limited [2, 4]. 

The incorporation of an extended reality community of 

practice into educational curricula has the potential to 

improve learning outcomes through immersive experiences 

and collaborative knowledge sharing. XR allows learners to 

engage in realistic simulated environments, whereas CoP 

promotes skill development through interactions with experts 

and professional networks. Furthermore, this approach makes 

learning more accessible to a wide range of learners, 

including those with physical limitations or living in remote 

areas. However, significant challenges include high costs, 

technological barriers, and ethical and privacy concerns. 

Potential solutions include using open-source XR platforms, 

lowering content development costs, implementing 

resource-sharing models, improving infrastructure, and 

enforcing data security policies. Ensuring inclusive design 

and equitable access will help establish XR and CoP as 

effective tools for fostering comprehensive and long-term 

learning experiences. 

Virtual reality learning environments must be designed 

with an eye toward technological obsolescence, which 

profoundly affects the appeal and efficacy of digital learning 

tools. The rapid evolution of virtual reality technologies, 

hardware, software, and supporting platforms makes it 

imperative to make sure that learning environments remain 

relevant for new technologies and interesting for users [8, 23]. 

These environments might become irrelevant without regular 

updates and fail to offer worthwhile learning opportunities. 

Maintaining a current design is therefore essential to 

guarantee that learners keep gaining from excellent, 

immersive learning opportunities that can be used in 

fast-changing surroundings [29]. Combining adaptable and 

flexible design principles, such as platforms enabling 

automatic updates or industry standards adherence, helps to 

maintain the efficacy of these learning materials and 
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guarantees their long-term engagement for users. 

D.  Challenges in Educational Digital Game Design  

Curriculum gaps, a shortage of specialized professionals, 

and a focus on technical skills rather than holistic learning 

design are among the challenges that educational digital 

game developers face. Traditional curricula frequently divide 

instructional design, game mechanics, and XR technologies, 

resulting in fragmented learning experiences. 

This study introduces the Extended Reality Community of 

Practice (XR-CoP) to improve learning through iterative 

design, collaboration, and the integration of storytelling, UX, 

and pedagogical strategies within XR environments as 

opposed to traditional programs that focus solely on graphics 

and programming [26, 27]. 

This model fills gaps in the digital game design education 

literature and is consistent with global trends in immersive 

learning, in which XR improves experiential learning and 

real-world skill application. It seeks to create a modern, 

community-driven curriculum for educational game design. 

Another important consideration is that educational digital 

game developers must create games that are accessible to 

learners of all skill levels. This includes ensuring that the 

game is compatible with a variety of devices and provides 

easy access [38]. The content should be simplified to 

accommodate different learning levels, and the language 

should be clear and easy to understand. Furthermore, the 

game should be engaging and appealing by incorporating 

gamification elements such as reward systems, mission 

unlocking, and appropriately challenging tasks [44]. 

Furthermore, the use of supportive technologies such as 

Augmented Reality (AR) or Artificial Intelligence (AI) can 

improve personalization and enrich the learning experience. 

Finally, incorporating the game into the educational 

curriculum ensures its relevance to real-world learning 

contexts, making it a valuable tool for developing learners’ 

skills at all levels. 

E.  Limitations of the Study and Future Work  

One of the study’s major limitations is the educational 

constraints in utilizing XR technology, which include the 

familiarity of both learners and educators with the technology, 

access to appropriate devices, and infrastructure constraints 

such as internet speed and the ability of devices to support 

XR in specific educational institutions. Furthermore, 

differences in digital skills among learners may influence the 

learning experience and the efficacy of XR integration in the 

learning process. Furthermore, the size of the sample group 

used in this study may affect the findings’ applicability to 

broader educational contexts. Furthermore, because XR 

technology is still in development, limitations in hardware, 

software, and investment costs may impede widespread 

adoption [22, 23]. 

To address the limitations of using XR in education, it is 

critical to promote training programs and create learning 

communities that will improve the skills of educators and 

learners. Furthermore, using cross-device compatible XR 

platforms can help reduce hardware constraints. Creating 

digital literacy preparation courses and learning experiences 

that adhere to inclusive design principles can help to reduce 

skill disparities among learners. Increasing sample sizes and 

conducting mixed-methods research can improve the 

reliability and applicability of findings. Finally, utilizing 

open-source XR technologies and implementing a hybrid XR 

approach can reduce costs while increasing accessibility for 

broader educational adoption. 

IX. CONCLUSION 

This study contributes significantly to the field of 

immersive digital learning by proposing an Extended Reality 

Community of Practice (XR-CoP) model as a novel approach 

to bridging the gap between theoretical knowledge and 

practical skills in digital game design education. Unlike 

traditional pedagogical methods, XR-CoP provides an 

authentic, hands-on learning environment in which learners 

engage in situated, experiential activities while interacting 

meaningfully with industry professionals. This combination 

of immersive learning and professional practice represents a 

significant shift in the way digital game design skills are 

developed. 

This study’s key contribution is the structured framework 

for implementing XR-CoP in educational institutions. This 

framework makes recommendations for establishing XR 

infrastructure, incorporating XR-CoP into curricula, and 

encouraging industry-academic collaborations to ensure 

real-world relevance. The study also proposes a novel 

assessment methodology that prioritizes competency-based 

evaluation over traditional examination-based approaches, 

allowing for a more comprehensive measurement of learners’ 

skill growth. 

Beyond technical proficiency, this study emphasizes the 

importance of XR-CoP in developing essential soft skills 

such as communication, interdisciplinary collaboration, 

systems thinking, and reflective thinking—all of which are 

necessary for educational game development. The findings 

are consistent with emerging global trends in design-oriented 

learning, highlighting the importance of immersive, 

community-driven learning environments in promoting 

holistic educational experiences. This suggests that XR-CoP 

is applicable not only to digital game design but also to a 

variety of professional training contexts that necessitate a 

thorough integration of theory and practice. 

Furthermore, this study shows how XR-CoP works as a 

scalable, adaptive learning model that connects education 

and industry, ensuring that learners develop problem-solving 

skills, design expertise aligned with industry standards, and 

career-ready competencies. The model’s potential extends 

beyond game design, providing a framework for 

incorporating immersive technologies into a variety of 

disciplines. 

Future research and development should focus on creating 

XR-based learning experiences that accommodate learners 

with varying levels of digital skills, as well as improving 

XR’s accessibility and flexibility through the development of 

education-specific platforms and tools. Furthermore, 

research should investigate the use of Artificial Intelligence 

(AI) and learning analytics to personalize content and 

improve learning experiences for individual learners. 

Further studies should investigate the adaptability of 

XR-based communities of practice in different cultural and 

educational contexts, ensuring seamless integration into 

various academic structures. Longitudinal research is 

required to determine the long-term impact of XR-CoP on 
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learners’ career paths and professional development. 

Furthermore, efforts should be made to create inclusive 

XR-CoP frameworks that address diverse learning needs, 

thereby promoting equitable access to immersive learning 

opportunities. Finally, ongoing research into the long-term 

effects of XR on learner behavior and learning outcomes will 

be critical to ensuring its successful and meaningful 

implementation in educational settings. 

In conclusion, this study demonstrates extended reality 

community of practice as a transformative mechanism for 

practice-based, immersive learning that goes far beyond 

traditional educational models. It lays the groundwork for the 

future of immersive digital education by demonstrating how 

extended reality can transform the way we teach, learn, and 

prepare professionals for rapidly changing, 

technology-driven industries. 
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