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Abstract: This study explores the integration of virtual learning technologies with textile artifact restoration
education to promote cultural awareness. Textile artifacts, as a crucial component of cultural heritage, face
challenges such as deterioration, limited public access, and under representation in education. Virtual learning,
particularly through VR/AR and 3D modeling, offers transformative potential for overcoming these challenges
by creating interactive and immersive experiences. Drawing on a mixed-methods approach, the research
evaluates how interactivity and immersion serve as mediators in enhancing user engagement and cultural
awareness. Quantitative data from surveys and behavioral logs, combined with qualitative insights from
interviews and case studies, reveal significant improvements in users’ understanding of textile heritage,
emotional connection to cultural narratives, and advocacy for cultural preservation. The findings introduce a
hands-on restoration framework, bridging traditional craftsmanship with modern technological advancements.
Practical implications include actionable design guidelines for digital museums and educational institutions,
emphasizing interactive tutorials, simplified interfaces, and culturally tailored content. Future research should
prioritize cross-cultural validation, longitudinal studies, and technological innovation to ensure scalability and
sustainability.
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1. Introduction

Cultural heritage plays a crucial role in shaping
identities and preserving societal values. Among its
various forms, textile artifacts stand out due to their
intricate craftsmanship, cultural symbolism, and
historical significance. These artifacts not only
represent traditional techniques, stories, and customs
passed down through generations but also face
significant challenges, such as physical deterioration,
limited access, and underrepresentation in cultural
education. Thus, innovative preservation approaches
are essential.

Digitalization has emerged as a transformative
trend in cultural preservation, with virtual learning
and simulation technologies increasingly used by
museums and educational institutions. These virtual
platforms offer unique opportunities to preserve and
present textile artifacts interactively, overcoming
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physical barriers and enhancing public access.
However, many digital exhibits still fall short in
fostering meaningful user engagement and cultural
awareness, often focusing on visual presentation
rather than immersive, hands-on learning.

Cultural awareness, defined as understanding
and appreciating diverse cultural values, is essential
for fostering global citizenship and preserving
cultural diversity (Besoain et al., 2022). Virtual
learning environments, through immersive and
interactive experiences, have shown potential in
promoting cultural awareness. For instance, Besoain
et al. (2022) demonstrated that virtual museums can
enhance users' attitudes toward cultural heritage
through high-immersion experiences that reduce
cognitive biases. However, their application in textile
artifact restoration education remains underexplored.
This study addresses a gap at the intersection of
virtual learning and textile artifact restoration
education. While virtual learning is effective in many
educational contexts, its potential to promote cultural
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awareness through active participation in artifact
restoration has not been fully realized. Additionally,
the roles of interaction design and immersion—key
components of user engagement—have not been

sufficiently explored in the context of textile heritage.

Khundam and Noé&l (2021) highlighted the
importance of adaptive interaction systems in virtual
museums, but such frameworks have not been

applied to textile artifact restoration, where
experiential learning is vital for developing cultural
competence.

The primary objective of this research is to
develop a conceptual framework that integrates
virtual learning with textile artifact restoration
education to promote cultural awareness. This
framework aims to: (1) examine how virtual learning
environments enhance cultural
engaging users with textile artifacts, and (2)
investigate how interactive features and immersive
experiences affect learning effectiveness and user
satisfaction. By bridging traditional craftsmanship
with modern technological advancements, this study
paves the way for innovative educational approaches
that deepen connections with cultural heritage.

awareness by

2. Literature Review

This section reviews the key literature on the
integration of virtual learning and cultural awareness,
focusing on virtual museums, interaction design, and
the digitalization of textile artifact restoration. The
review identifies gaps in existing research and lays
the foundation for the proposed framework.

2.1 Virtual learning and cultural awareness

Virtual learning has become a powerful tool for
cultural education, enhancing users' engagement with
cultural heritage. Besoain et al. (2022) highlighted
that high-immersion virtual museum experiences can
mitigate cognitive biases and foster positive attitudes
toward cultural artifacts. Similarly, Zou et al. (2021)
introduced a value-based interaction design model
for virtual museums, emphasizing the importance of
aligning user experience (UX) design with cultural
narratives to improve learning outcomes.

However, these studies lack frameworks for
applying virtual learning technologies in educational
contexts, particularly in creating interactive,
hands-on learning experiences like artifact
restoration. This gap is especially evident in textile
artifact restoration, where the potential for virtual
learning to enhance cultural awareness through active
participation is underexplored.

2.2 Interaction design and immersive experiences

The effectiveness of virtual learning
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environments is heavily influenced by interaction
design and immersion. Khundam and Noél (2021)
proposed a storytelling framework with adaptive
interaction systems for virtual museums to enhance
engagement, while Banfi et al. (2023) explored the
role of VR and AR in creating immersive experiences
that deepen emotional connections with cultural
content.

Despite these advancements, research has yet to
explore the application of interaction and immersion
in textile artifact restoration. VR/AR tools have not

been fully utilized to replicate traditional
craftsmanship or simulate restoration processes. Such
applications could significantly enhance the

educational impact of virtual museums by providing
experiential learning opportunities tailored to textile
heritage.

2.3 Digitalization of textile artifact restoration

The digitalization of textile artifacts has
advanced with the use of 3D modeling and virtual
technologies. (2021)
demonstrated how 3D modeling tools like Blender
and Unity can replicate textile textures and structures,
making them accessible globally. Tang et al. (2024)
explored the potential of virtual simulation to
enhance users' understanding of textile properties and
restoration techniques.

While these studies validate the feasibility of
digital technologies for textile artifact restoration,
they focus on static representations rather than
interactive learning. The potential for involving users
in virtual restoration tasks, such as fabric repair or
exploring weaving techniques, remains largely
underexplored, limiting the educational impact of
digital restoration tools.

2.4 Identified research gaps

The literature reveals several gaps: Integration
of virtual learning and textile artifact restoration:
While virtual learning has shown potential to
promote cultural awareness, its application to textile
artifact restoration education has not been
systematically explored.

Role of interaction and immersion: Although
interaction and immersion are emphasized in virtual
museums, their specific impact on hands-on cultural
education remains underexamined, particularly in the
context of textile restoration.

Framework for educational design: There is a
lack of comprehensive frameworks combining virtual
learning technologies with educational goals in
textile restoration, particularly those that focus on
enhancing cultural awareness through active user
participation.

simulation Meier et al.



Journal of Global Humanities and Social Sciences Vol. 6

Iss.3 2025

3. Methodology

This section outlines the research methodology,
detailing the design, implementation, and data
analysis processes employed to ensure repeatability
and credibility. A mixed-methods approach was
chosen to comprehensively explore how virtual
learning  impacts
interaction and

cultural awareness through
artifact
restoration education. A mixed-methods approach is
employed to provide a comprehensive understanding
of how virtual learning impacts cultural awareness
through interaction and immersion in textile artifact
restoration education.

3.1 Research framework

Mixed-Methods approach

This study adopts a mixed-methods design,
integrating quantitative and qualitative approaches to
address the complexity
environments. This dual approach aligns with prior
studies in cultural education, such as Komarac and
Dosen (2022), who demonstrated the value of
combining quantitative surveys with qualitative
interviews to capture both behavioral patterns and
subjective  experiences in
settings.

Quantitative methods: Survey questionnaires:
Measure user engagement, cultural awareness, and
satisfaction using Likert-scale items.

Experimental design: Test the impact of
different levels of interactivity and immersion within
a virtual learning environment.

immersion in textile

of wvirtual learning

immersive museum

Qualitative methods: In-Depth interviews:
Capture participants’ subjective experiences and
perceptions.

Case studies: Analyze the implementation and
user feedback of a virtual textile restoration platform.

Variable definitions

Independent variable (IV): Virtual learning
technologies, including 3D modeling and AR/VR
tools, are introduced as key inputs for the virtual
restoration platform.

Mediator variables: Interactivity: The degree to
which users actively engage with virtual tools and
content, operationalized through metrics such as
click frequency and task completion rates.

Immersion: The extent to which users feel fully
absorbed in the virtual learning experience, measured
via self-reported presence scales (Besoain et al.,
2022).

Dependent variable (DV): Enhancement of
cultural awareness, measured through indicators such
as understanding of textile heritage, emotional

connection, and preservation awareness.
3.2 Data collection
Virtual platform experimentation

A virtual learning platform was developed to
simulate textile artifact restoration,
participants to:

Manipulate 3D models of historical textile
artifacts using tools adapted from Meier et al. (2021).

Repair fabric damage or replicate weaving
techniques in immersive AR/VR environments.

Navigate cultural narratives integrated into the
platform to contextualize restoration tasks.

Survey questionnaires

Participants completed pre- and post-interaction
surveys, including:

Cultural awareness metrics: Items assessing
historical significance, emotional connection, and
preservation intent (e.g., “I feel a stronger connection
to textile heritage after using the platform”).

User engagement: Metrics for satisfaction and
perceived interactivity, rated on a 5-point Likert
scale.

Demographic data: age, educational background,
and prior experience with virtual learning.

System log data

Behavioral data were collected to capture user
interactions:

Metrics: Time spent on tasks, frequency of
clicks on interactive features, and heatmap data.

Purpose: Identify usage patterns correlating
with engagement and cultural awareness.

In-Depth interviews

Semi-structured interviews were conducted with
20 participants to explore:

Emotional and cognitive responses to the virtual
learning experience.

Suggestions for improving platform usability
and interactivity.

Case studies

Two cultural institutions—a museum and an
educational  institution—piloted  the  virtual
restoration platform. Observations and stakeholder
feedback were analyzed to evaluate practical
implementation challenges and successes.

3.3 Data analysis
Quantitative analysis

Regression analysis: Examined relationships
between virtual learning technologies (IV),
interactivity/immersion (mediators),
awareness (DV).

Hypotheses tested using PROCESS macro for
mediation effects (Hayes, 2022).

Factor analysis: Reduced survey items into

allowing

and cultural
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latent constructs (e.g., “engagement” and “cultural
connection”) using principal component analysis
(PCA).

Behavioral analytics: Analyzed system logs to
correlate navigation patterns (e.g., time spent on
weaving tasks) with survey-reported cultural
awareness.

Qualitative analysis

Thematic analysis: Interview transcripts were
coded inductively using NVivo, identifying themes
such as “hands-on learning as a bridge to cultural
empathy” and “technical barriers to immersion.”

Comparative case analysis: Cross-case synthesis
highlighted institutional differences in platform
adoption, emphasizing the role of stakeholder
collaboration.

3.4 Justification for methods
Mixed-Methods rationale

The integration of quantitative and qualitative
approaches ensures a holistic understanding of virtual
learning’s impact. Quantitative data provide
generalizable insights into user behaviors (e.g.,
engagement metrics), while qualitative findings
contextualize these patterns through participants’
lived experiences (Komarac & Dosen, 2022).

Technological Integration

VR/AR tools: Adapted from Banfi et al. (2023),
immersive environments were designed to simulate
tactile restoration processes (e.g., fabric stitching).

3D modeling: Enabled artifact manipulation
based on Tang et al. (2024), ensuring historical
accuracy in digital replicas.

3.5 Ethical considerations
Informed consent: Participants received detailed

information about study goals and data usage.

Anonymity: All data were anonymized, and
identifiers were removed from transcripts.

Cultural sensitivity: Collaborations with textile
historians ensured respectful representation of
artifacts.

This methodology combines quantitative rigor
with qualitative depth to evaluate how virtual
learning technologies enhance cultural awareness. By
building on frameworks from Besoain et al. (2022)
and Komarac and Dosen (2022), it ensures findings
are both robust and adaptable to diverse educational
contexts.

4. Results

This section presents the findings from
quantitative and qualitative analyses. The results
reveal how virtual learning technologies influence
user interactivity, immersion, and cultural awareness,
offering insights into the proposed framework’s
effectiveness in enhancing cultural education. Results
are interpreted in relation to the study’s objectives
and research questions, offering insights into how the
proposed framework enhances cultural education.
4.1 Analysis of user interactivity and immersion

Quantitative results

The experiment increasing
interactivity within the virtual restoration platform
significantly enhanced user engagement and cultural

revealed that

participation. Table 1 below summarizes the key
findings from the quantitative analysis, highlighting
learning interest, and task
performance improvements:

user engagement,

Table 1: Key Findings on Interactivity and Immersion

Metric

Result Summary

Statistical Significance

User Engagement

Engagement scores increased by
28% in highly interactive settings
compared to baseline
environments.

£(98) = 4.73, p < 0.001

Learning Interest

Strong positive correlation between
interactivity and learning interest.

r=0.62,p<0.05

Immersive features resulted in a
35% higher engagement rate and
improved task completion times (A
= 18%).

F(1,98)=12.4,p < 0.01

User Satisfaction

Satisfaction levels increased
significantly from 3.1 to 4.2 on a
5-point scale.

p <0.001
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Qualitative feedback

User highlighted a  strong
appreciation for the virtual restoration tools. Key
themes extracted from the interviews include:

Appreciation for Traditional Craftsmanship:
Participants expressed a deeper understanding of
textile-making techniques.

“I felt like I was learning hands-on skills while
connecting to the cultural story behind the artifact.”

Challenges and Navigation Issues: While most
participants found the platform engaging, 12%
reported motion sickness during VR use, and several

interviews

cited difficulties with interface navigation. This
feedback aligns with Banfi et al. (2023), emphasizing
the need for more streamlined interfaces.

4.2 Cultural awareness
Quantitative findings

Participants demonstrated significant
improvements in cultural awareness before and after
engaging with the virtual learning platform. Table 2
presents the comparative results of the pre- and
post-interaction survey on cultural awareness..

Table 2: Pre- and Post-Interaction Survey Results on Cultural Awareness

Pre-Inter
ti Post-Int tion S .. ..
Metric action ost-interaction score Statistical Significance
Score (Mean)
(Mean)
Awarenes§ ofTextlle Artifact 39 45 {(98) = 7.89, p < 0.001
Significance
Emotional Conn.ection to Cultural i Improved by 40% <001
Heritage
Intention to AdYocate for i . Significant B=0.48,p <005
Preservation improvement

Qualitative insights

Thematic analysis of interview data revealed
two dominant themes related to cultural awareness:
Deepened Appreciation for Craftsmanship: Users
frequently referenced the cultural value of textiles
and the skills their
preservation.

“Learning through an interactive environment
made the history feel more personal and relatable.”
Personalized Historical Connection:
experiences allowed participants to engage with
historical narratives on a deeper level, fostering a
stronger emotional bond with cultural heritage.

4.3 Policy and design recommendations
Interface Design

Simplifying reduced
cognitive load, leading to a 20% increase in
satisfaction (p < 0.05).

Clearer onboarding tutorials improved task
completion rates by 25% (p < 0.01).

Multilingual Support

Participants emphasized the need for language
localization (n = 32/50), aligning with global
accessibility standards in digital heritage initiatives
(UNESCO, 2021).

Scalability for Education

Stakeholder feedback from pilot institutions
(n = 2) highlighted the framework’s potential for
integration into curricula, particularly in regions with

traditional involved in

Immersive

navigation  menus

limited access to physical artifacts.

The findings validate the effectiveness of virtual
learning technologies in promoting cultural
awareness through textile artifact restoration
education. By enhancing interactivity and immersion,
the platform successfully engages users, deepens
their appreciation for cultural heritage, and fosters
advocacy for preservation. These results underscore
the importance of user-centered design and
policy-driven support to maximize the educational
impact of digital cultural heritage initiatives.

5. Discussion

This section interprets the findings in relation to
prior literature, emphasizing the study’s theoretical
and practical contributions. It also addresses the
study’s limitations and outlines directions for future
research.
5.1 Theoretical contributions

Advancing  virtual
awareness

learning and cultural

This study enriches the existing discourse on
virtual learning and education by
emphasizing the mediating roles of interactivity and
immersion in promoting cultural awareness. While
prior research (e.g., Besoain et al., 2022; Zou et al.,
2021) focused on static or semi-interactive digital
exhibits, this study advances the field by
demonstrating how immersive VR environments and

cultural
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hands-on restoration tasks enhance user engagement
and foster deeper cultural connections.

Bridging experiential learning and digital
technology

Building on experiential learning theories, the
study introduces a reconstructed framework that
emphasizes participatory engagement and cultural
narratives in virtual learning. This framework not
only bridges digital education theory with cultural
heritage preservation but also positions virtual
learning as a strategic tool for active cultural
transmission.

5.2 Practical contributions

The findings provide actionable insights for

developing immersive virtual learning environments
in museums and educational institutions. Key
practical contributions include:
Design Guidelines for Immersive Experiences:
Integrating VR/AR tools for realistic restoration tasks
and enabling user interaction with 3D textile models
significantly improves learning outcomes (Meier et
al., 2021).

Curriculum integration: Embedding virtual
restoration activities into academic programs and
museum outreach efforts can bridge generational
knowledge gaps and promote cultural advocacy.

Applications across sectors: The proposed
framework can be adapted for museums, educational
institutions, and community programs to foster a
broader understanding of cultural heritage through
accessible virtual tools.

5.3 Comparison with previous literature

This study builds on Khundam and Noél’s
(2021) work on adaptive interaction systems and
Banfi et al.’s (2023) research on immersive digital
representations. While these studies
examined static museum exhibits, our research
highlights the educational potential of hands-on
virtual learning in textile artifact restoration,
emphasizing interactive participation and cultural
integration as key to deeper user
engagement.

5.4 Limitations and future directions
Study limitations

Sample size: The relatively small participant
pool limits the generalizability of the findings.
Technological Barriers: Dependence on high-end
VR/AR equipment restricts accessibility for users
with limited resources.

primarily

narrative

Short-Term focus: Immediate effects on cultural

awareness were measured without long-term
assessment.

Future research directions
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Cross-Cultural  validation: Expanding the
framework to different cultural contexts will help
assess its adaptability.

Long-Term impact studies: Longitudinal
research is needed to evaluate the sustainability of
user engagement and cultural advocacy.

Technological innovation: Exploring Al-driven
personalization and mobile-friendly solutions can
broaden the framework’s accessibility.

Interdisciplinary  collaboration:  Partnerships
with experts in psychology, education, and museum
studies can refine our understanding of virtual

learning’s impact.

6. Conclusion

This conclusion summarizes the core findings
of the study, highlights its theoretical and practical
contributions, and outlines future directions for
research.
6.1 Core findings

This study demonstrates the significant
potential of virtual learning technologies in
promoting cultural awareness and user engagement.
The results emphasize that:
Interactivity and Immersion are critical mediators

that enhance wuser engagement and cultural
understanding.

Hands-on Restoration Tasks and immersive VR
environments  significantly  improve learning
outcomes by fostering deeper cognitive and

emotional connections to cultural content.
6.2 Theoretical and practical contributions

Theoretical contribution: This research bridges
experiential learning theory and digital heritage
preservation, offering a structured model that
integrates interactivity, immersion, and cultural
education into textile artifact restoration.

Practical contribution: The study provides
design guidelines for creating user-centered virtual
learning platforms, which can be adopted by
museums and educational institutions to promote
cultural heritage preservation.

6.3 Future directions

Cross-Cultural studies: Explore how cultural
preferences affect user engagement with virtual
restoration platforms.

Longitudinal research: Assess the sustainability
of virtual learning’s impact on cultural awareness and
advocacy over time.

Technological innovation: Develop affordable,
mobile-friendly solutions and explore Al-driven
personalization for enhanced learning experiences.

Broader applications: Adapt the framework to
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other cultural heritage domains such as ceramics,
paintings, or architectural restoration.
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