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Abstract— This paper examines how Extended Reality (XR) technologies can transform inclusive theatrical
experiences into valuable digital learning resources for humanities students in distance education environments. By
documenting and archiving XR-enhanced theatrical narratives, we create accessible digital learning materials that
provide immersive, multi-sensory educational experiences for students with diverse sensory abilities. Our research
demonstrates that XR technologies—encompassing Virtual Reality (VR), Augmented Reality (AR), and Mixed Reality
(MR)—offer unprecedented opportunities to develop learning resources that engage students through multiple sensory
channels. Building on previous work on digital narratives and storytelling [1], the implementation framework we
propose serves both as a guide for creating accessible theatrical experiences and as a methodology for transforming these
experiences into archived digital learning materials. This approach aligns with digital transformation (DX) initiatives
in higher education, particularly in humanities disciplines where embodied learning experiences have traditionally
been challenging to deliver in distance education contexts.
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I. INTRODUCTION

The digital transformation (DX) era presents both challenges and opportunities for humanities education,
particularly in distance learning contexts. Traditional humanities disciplines such as theater studies have
historically relied heavily on in-person, embodied experiences that are difficult to replicate in online
environments. Simultaneously, institutions face increasing pressure to make educational materials
accessible to all learners, including those with sensory impairments.

Extended Reality (XR) technologies offer a promising approach to addressing these challenges. By creating
immersive digital experiences that can be perceived through multiple sensory channels, XR enables the
development of inclusive learning resources that engage students with diverse abilities. When applied to
theatrical performances and narratives, these technologies create digital archives that preserve not only
the content but also the experiential qualities of theater in formats accessible to all students.

This paper documents our approach to implementing and archiving XR-enhanced theatrical experiences
as learning resources for humanities distance education. Building on research in universal design, XR
accessibility, and digital learning methodologies, we present a framework for creating, documenting, and
distributing these experiences to support humanities education in the DX era. Our work extends previous
research on gamification in learning [2] and innovative educational technologies [3] to address the specific
needs of humanities education..

II. THEORETICAL FRAMEWORK
A. Universal Design for Learning in Digital Humanities
Universal Design for Learning (UDL) extends the principles of universal design to educational contexts,
emphasizing multiple means of engagement, representation, and action/expression. In digital humanities
education, UDL approaches recognize that students interact with content through diverse perceptual
channels and benefit from multimodal learning experiences [4].

The implementation of UDL in digital humanities has evolved from basic accommodations to more
integrated approaches. Graeae Theatre Company's educational resources exemplify this evolution,
incorporating accessibility directly into learning materials rather than treating it as an add-on [5]. As Hale
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and Sealey note [6], this approach transforms potential limitations into opportunities for creative

learning, enriching the educational experience for all students while challenging disableist assumptions
in arts education.

Universal Design for Learning in Digital Humanities
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Fig. 1. Universal design for learning in digital humanities
Universal Design for Learning (UDL) extends the principles of universal design to educational contexts,
emphasizing multiple means of engagement, representation, and action/expression.

B. XR Technologies in Distance Education

XR technologies represent a spectrum of immersive experiences that blend physical and digital realities.
While VR and AR represent distinct points on this spectrum, XR as a holistic concept encompasses the
entire physical-digital continuum [7]. What distinguishes XR from traditional digital learning tools is its
comprehensive integration of multiple realities and sensory modalities.

Research by Creed et al. [8] demonstrates that XR creates environments where digital elements can be
perceived through various sensory channels—not just visual and auditory, but also haptic, proprioceptive,
and spatial. This multi-sensory approach makes XR particularly valuable for creating accessible learning
experiences, as it allows for the translation of content across sensory modalities, making it accessible to
students with diverse perceptual abilities. Previous explorations in digital entertainment and engagement
strategies [9) provide valuable insights for designing these immersive educational experiences.
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Fig. 2. XR Technologies for Distant Learning
XR technologies create environments where digital elements can be perceived through various sensory
channels.

C. Digital Archiving of Experiential Learning

The preservation and distribution of experiential learning materials present unique challenges in distance
education. Traditional documentation methods often fail to capture the multisensory, interactive
qualities of experiences such as theatrical performances.

XR technologies enable new approaches to documenting and archiving experiential learning. As Harvie
and Rebellato observe [10], these technologies can preserve not only the visual and auditory elements of
performances but also spatial relationships, emotional tonalities, and interactive possibilities. When
properly archived, these digital narratives become valuable learning resources that can be accessed
asynchronously by distance learners, providing richer, more immersive educational experiences than
traditional text or video documentation. Our approach builds on previous work using digital narratives
and storytelling to share experiences across different contexts and communities [1].

NI. METHODOLOGY

A. Framework for Implementation and Documentation

Our framework integrates theatrical production, XR implementation, and educational documentation
into a cohesive workflow designed to create inclusive, accessible learning archives. The process involves
three main stages.

The first stage involves creating or adapting theatrical performances with XR enhancements designed to
maximize accessibility through multiple sensory channels. Key components include:

® Multi-Sensory Translation Layer: Converting theatrical elements (visual, auditory, spatial) into
alternative sensory representations that can be perceived through diverse channels.
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® DPersonalization and Adaptability: Developing systems that allow users to customize their experience
based on individual preferences and perceptual abilities.

® Integrated ArtisticEducational Design: Incorporating both artistic and educational considerations
throughout the creative process, ensuring that accessibility features enhance rather than detract from both
artistic and pedagogical objectives.

The second stage focuses on comprehensive documentation of both the performance and the accessibility
features, creating an archived learning resource:

® Multi-Perspective Capture: Recording performances from multiple perspectives and sensory
dimensions, including visual, auditory, haptic, and spatial components.

® Process Documentation: Creating supplementary materials that document the creative and technical
processes, providing context for humanities students studying the work.

® Technical Metadata: Developing standardized metadata frameworks that describe accessibility features,
technical requirements, and suggested adaptations for different learning contexts.

The final stage involves integrating the archived materials into distance education environments:

® Learning Pathways Design: Creating structured learning pathways that guide students through the
archived materials based on educational objectives and individual needs.

® Assessment Integration: Developing assessment approaches that evaluate student learning across
multiple modalities, accommodating diverse ways of demonstrating understanding.

® Faculty Support Framework: Providing training and support for humanities faculty to effectively
integrate XR archives into their teaching practice.

Digital Archiving of Experiential Learning with XR

Digital Archiving of Experiential Learning
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Fig. 3. Digital archiving of experiential learning with XR
Educational implementation involves integrating archived materials into distance education through
structured learning pathways, diverse assessment methods, and comprehensive faculty support
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frameworks for effective XR-enhanced humanities teaching.

B. Technical Implementation

Our implementation includes the following hardware components:

® XR Capture System: Equipment for recording performances in formats that preserve multiple sensory
dimensions, including spatial relationships and interactive possibilities.

® Accessibility Hardware: Components that translate performance elements across sensory modalities,
including haptic wearables, spatial audio systems, and visual enhancement technologies.

® Distribution Infrastructure: Systems for storing, streaming, and accessing archived materials in
distance education contexts, with considerations for bandwidth constraints and device compatibility.
The software architecture supporting this implementation includes:

® Real-Time Translation Engine: Al-powered system that analyzes performance elements and generates
appropriate sensory translations for documentation.

® Educational Metadata Framework: System for tagging and organizing archived materials according to
educational objectives, accessibility features, and curricular alignments.

® Learning Management System Integration: Tools for seamlessly incorporating archived materials into
existing distance education platforms, with appropriate support for accessibility features.

C. Evaluation Methodology

To assess the effectiveness of our XR-enhanced learning archives, we developed a mixed-methods
evaluation approach that combines quantitative and qualitative measures:
® Accessibility Metrics: Standardized tools for measuring the accessibility of XR learning archives across
different sensory modalities and user capabilities.
® Learning Outcome Assessment: Methods for evaluating the educational impact of XR archives
compared to traditional learning materials, with special attention to embodied understanding and
experiential learning outcomes.

XR Learning Archives: Evaluation Methodology

Mixed-Methods Evaluation Approach
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Fig. 4. XR learning archives: evaluation methodology
The evaluation methodology combines quantitative and qualitative measures to assess XR archives’
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accessibility, learning outcomes, and user experience, adapting gamification research for humanities-
focused XR education.

® User Experience Research: Protocols for gathering and analyzing student and faculty feedback on
usability, engagement, and educational value.

This evaluation framework draws on our previous research in gamification assessment [2] while adapting
the metrics to address the specific requirements of humanities education in XR environments.

IV.CASE STUDY IN EDUCATIONAL IMPLEMENTATION

A. Digital Narratives for Social Justice Education

Building on the research of Cheetham et al. [11], we implemented an XR-enhanced theatrical
performance addressing social policy issues, specifically designed as a learning resource for social justice
education. The original performance, which explored Universal Credit policy in the UK, was enhanced
with XR elements that made the narrative accessible to students with diverse sensory abilities.

The archived digital narrative was integrated into a distance learning module on social policy, where
students engaged with the material through multiple perceptual channels. Assessment data showed that
the immersive, multi-sensory nature of the materials led to deeper engagement with complex policy issues
compared to traditional text-based resources. As one student noted, "Experiencing the emotional impact
of policy decisions through multiple senses made the abstract concepts concrete in ways reading never
could."

B. Multilingual Cultural Education Trough XR Theater

Inspired by Bastianes' research [12] on multilingual theatrical practices, we created an XR-enhanced
performance documenting Spanish language theater in post-Brexit London. This performance was
specifically designed to explore the intersection of linguistic diversity, cultural identity, and artistic
expression.

The archived materials were implemented in a distance learning course on cultural studies, where
students could experience the performance through various sensory channels. The XR elements allowed
students to navigate between languages and cultural contexts, creating an immersive learning experience
that fostered deeper understanding of multilingual cultural dynamics. The project demonstrated how
linguistic accessibility features originally designed for deaf and hard-ofhearing audiences could be
repurposed as valuable learning tools for students studying language and cultural expression.

C. Accessibility Research and Inclusive Arts Documentation

Drawing on Johnston's foundational research [13] on disability theater in Canada, we developed an XR
archive documenting contemporary inclusive arts practices. This approach incorporated recent insights
from Hole and Schnellert [14], who explored disability theater as critical participatory action research.
Our archive combined contemporary footage, interviews, and adapted performances enhanced with XR
accessibility features.

Implemented in a graduate-level humanities course on disability studies, the archive allowed students to
experience the development of inclusive arts practices in contemporary contexts. The XR elements
enabled students to engage with educational materials through diverse sensory channels, making the
learning experience accessible to students with varying abilities while providing rich contextual
understanding of current developments in the field.

V. DISCUSSION

A. Pedagogical Considerations

XR-enhanced digital narratives create opportunities for embodied learning experiences in distance
education—a particularly significant advancement for humanities disciplines that have traditionally relied
on physical presence and experiential engagement. By archiving theatrical performances with their multi-
sensory qualities intact, these materials enable forms of embodied learning previously unavailable to
distance learners.

However, challenges remain in designing assessment approaches that effectively evaluate embodied
learning outcomes. Traditional text-based assessments often fail to capture the depth of understanding
developed through multi-sensory engagement. Our research suggests the need for multimodal assessment
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strategies that allow students to demonstrate learning through diverse expressive channels, aligning with
the multimodal nature of the learning materials themselves.

While XR technologies offer powerful accessibility features, their implementation in educational contexts
presents technical challenges. The hardware requirements for fully immersive experiences may exceed the
resources available to many students, particularly those from disadvantaged socioeconomic backgrounds.
Our approach emphasizes scalable implementation options that provide tiered access points based on
available technology. Basic versions of archived materials can be accessed through standard web browsers,
while more immersive experiences are available for students with access to appropriate hardware. This
tiered approach helps mitigate equity concerns while still providing enhanced learning experiences when
possible.

B. Institutional Implementation Challenges

Effective implementation of XR-enhanced learning archives requires faculty who are comfortable with
both the technology and the pedagogical approaches it enables. Our research identified significant faculty
development needs, particularly among humanities instructors who may have limited experience with XR
technologies.

The Faculty Support Framework developed as part of our methodology addresses these needs through
structured training programs, technical support systems, and pedagogical guidance specific to humanities
disciplines. This approach recognizes that sustainable implementation depends on building faculty
capacity alongside technological infrastructure.

Successful implementation requires collaboration across traditionally siloed academic disciplines. Our
case studies demonstrated the value of bringing together expertise from theater arts, computer science,
disability studies, and education to create effective learning archives.

Institutional structures often present barriers to such collaboration, with departmental boundaries and
reward systems that discourage cross-disciplinary work. Our research suggests the need for revised
institutional policies that recognize and reward collaborative efforts in developing innovative learning
resources.

C. Integration with Existing Digital Learning Environments

The integration of XR learning archives with existing learning management systems presents both
technical and pedagogical challenges. Our approach builds on previous research in online educational
environments [3] to develop integration strategies that maintain the integrity of the immersive experience
while working within the constraints of institutional platforms.

Key considerations include:

® APl Integration: Developing application programming interfaces that allow XR content to
communicate effectively with learning management systems.

® DProgress Tracking: Creating mechanisms to track and record student engagement with XR materials
in ways that align with institutional assessment requirements.

® Accessibility Compliance: Ensuring that integrated systems meet institutional and legal requirements
for accessibility.

VI.FUTURE RESEARCH DIRECTIONS

A. Longitudinal Assessment of Learning Outcomes

While initial implementations show promising results, longitudinal research is needed to assess the long-
term impact of XR-enhanced learning archives on student outcomes. Future research should track not
only immediate learning gains but also the transfer of knowledge to new contexts and the development
of metacognitive skills through multimodal learning experiences.

B. Educational Stndards for XR Leaning Archives

As XR learning archives become more common in distance education, there is a need for standardized
approaches to metadata, accessibility documentation, and pedagogical implementation. Future research
should focus on developing shared standards that facilitate the exchange of materials across institutions
while maintaining appropriate educational and accessibility information.

C. Al-Enhanced Personalization

Emerging Al technologies offer opportunities to further personalize XR learning experiences based on
individual student needs and learning preferences. Future research should explore how adaptive systems
might dynamically modify XR learning archives to optimize accessibility and learning outcomes for
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individual students in distance education contexts. This direction builds on our previous explorations of
adaptive digital learning environments [2] while addressing the specific requirements of immersive
humanities education.

D. Cross-Cultural Implementation and Adaptation

The implementation of XR learning archives across different cultural and linguistic contexts presents
unique challenges and opportunities. Future research should examine how these archives can be adapted
for diverse cultural contexts while maintaining their accessibility features and educational value. This
research direction extends our previous work on digital narratives in cross-cultural contexts [1] to
specifically address humanities education.

VII. CONCLUTION

The integration of XR technologies into theatrical documentation creates powerful new possibilities for
inclusive humanities education in distance learning environments. By preserving the multi-sensory
qualities of theatrical experiences in digital archives, these approaches enable forms of embodied learning
previously unavailable to distance education students, while simultaneously making these experiences
accessible to learners with diverse sensory abilities.

Our implementation framework provides a structured approach to creating, documenting, and
integrating these experiences into distance education curricula. Case studies demonstrate the educational
value of these approaches across various humanities contexts, from social justice education to cultural
studies and historical analysis.

As digital transformation reshapes higher education, XR-enhanced learning archives offer a way to
preserve and extend the experiential qualities that have long been central to humanities education,
making them available to diverse learners regardless of physical location or sensory abilities. By bridging
artistic experience, technological innovation, and inclusive design, these approaches create new
possibilities for humanities education in the digital age.
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