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Abstract 

Purpose: To aim of the study was to analyze the 

virtual reality (VR) for cultural heritage preservation 

in China. 

Methodology: This study adopted a desk 

methodology. A desk study research design is 

commonly known as secondary data collection. This 

is basically collecting data from existing resources 

preferably because of its low cost advantage as 

compared to a field research. Our current study looked 

into already published studies and reports as the data 

was easily accessed through online journals and 

libraries. 

Findings: Virtual Reality (VR) has emerged as a 

potent tool for preserving and presenting China's rich 

cultural heritage. Through immersive experiences, VR 

allows users to explore historical sites and artifacts 

with unprecedented detail and interactivity. This 

technology facilitates not only preservation but also 

public engagement and educational outreach, crucial 

for safeguarding China's cultural legacy amidst rapid 

modernization. VR applications in China range from 

digitizing ancient architecture like the Forbidden City 

to recreating lost artifacts, enhancing accessibility, and 

fostering global appreciation of Chinese heritage 

Unique Contribution to Theory, Practice and 

Policy: Media richness theory, constructivist learning 

theory & presence theory may be used to anchor future 

studies on virtual reality (VR) for cultural heritage 

preservation in China. Practitioners should focus on 

creating high-fidelity VR simulations that accurately 

represent cultural heritage sites and artifacts. 

Policymakers should establish standards and 

guidelines for the use of VR in cultural heritage 

preservation. 
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INTRODUCTION 

Preservation of cultural heritage artifacts involves systematic efforts to protect, restore, and 

maintain cultural assets for future generations. In developed economies, such as the USA and 

Japan, there is a significant emphasis on using advanced technologies and methodologies for 

preservation. For example, in the USA, institutions like the Smithsonian Institution employ 

digitalization and 3D scanning to create detailed records of artifacts, enhancing both preservation 

and accessibility (Smithsonian Institution, 2020). Similarly, Japan's Agency for Cultural Affairs 

utilizes state-of-the-art techniques such as seismic isolation systems to protect cultural properties 

from earthquakes, reflecting a commitment to safeguarding heritage amid natural disasters 

(Agency for Cultural Affairs, Japan, 2022). Statistics indicate that funding for cultural preservation 

in Japan increased by 15% between 2017 and 2021, highlighting a growing investment in cultural 

heritage (Japan Times, 2022). 

In the United Kingdom, the British Museum has integrated sophisticated climate control systems 

to preserve its vast collection, which includes over 8 million artifacts (British Museum, 2022). 

This ensures that items are kept in optimal conditions to prevent deterioration. Similarly, in Japan, 

the Tokyo National Museum utilizes both traditional and modern preservation techniques, 

including regular maintenance and advanced digital archiving, to protect its valuable collections 

(Tokyo National Museum, 2023). Funding trends show that the UK government increased cultural 

heritage funding by 10% from 2017 to 2022, reflecting a strong commitment to preservation (UK 

Department for Digital, Culture, Media and Sport, 2022). 

In Germany, the Berlin State Museums have implemented comprehensive conservation and 

digitalization projects, utilizing 3D scanning and virtual reality to make artifacts accessible while 

preserving them (Berlin State Museums, 2021). In Canada, the Canadian Museum of History 

focuses on preventive conservation, using controlled environments and regular monitoring to 

protect its collections from deterioration (Canadian Museum of History, 2022). Statistics indicate 

that Germany's cultural heritage funding increased by 12% from 2016 to 2021, emphasizing the 

country's commitment to preserving its cultural heritage (Federal Ministry of Culture, Germany, 

2021). 

In developing economies, the preservation of cultural heritage artifacts faces challenges such as 

limited funding and expertise. However, countries like India and Brazil have made significant 

strides. India’s National Mission for Manuscripts has digitized over 2 million manuscripts, aiding 

in the preservation and wider accessibility of ancient texts (National Mission for Manuscripts, 

2021). Brazil's National Institute of Historic and Artistic Heritage (IPHAN) has implemented 

community-based preservation projects that involve local populations in the maintenance and 

restoration of historical sites (IPHAN, 2020). Despite financial constraints, these initiatives reflect 

a growing recognition of the importance of cultural heritage preservation in developing economies, 

with an annual increase in preservation budgets by 10% in India over the past five years (Times of 

India, 2022). 

In Egypt, the Grand Egyptian Museum employs both local and international experts to restore and 

maintain ancient artifacts, with a focus on using new conservation methods to ensure longevity 

(Grand Egyptian Museum, 2022). In Mexico, the National Institute of Anthropology and History 
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(INAH) conducts extensive fieldwork and conservation projects to protect its rich archaeological 

heritage, involving local communities in preservation activities (INAH, 2021). Statistical data 

reveals that Egypt increased its cultural preservation budget by 8% annually from 2018 to 2023, 

underscoring growing investment in this area (Al-Ahram Weekly, 2023). 

In Peru, the Ministry of Culture has prioritized the conservation of archaeological sites, employing 

both traditional methods and modern technologies to restore ancient ruins like Machu Picchu 

(Ministry of Culture, Peru, 2022). In Vietnam, the Vietnam National Museum of History 

undertakes extensive preservation projects, focusing on both tangible and intangible cultural 

heritage, supported by international collaborations and local initiatives (Vietnam National 

Museum of History, 2021). Funding for cultural heritage in Peru saw a 9% annual increase from 

2017 to 2022, reflecting the growing investment in this sector (El Comercio, 2022). 

In Sub-Saharan Africa, preservation efforts are often hampered by political instability and 

economic challenges. Nevertheless, countries such as Kenya and Nigeria have developed notable 

preservation initiatives. Kenya’s National Museums have collaborated with international 

organizations to digitize collections and enhance conservation techniques, with a 12% increase in 

digital archiving projects from 2018 to 2022 (National Museums of Kenya, 2023). Nigeria's 

National Commission for Museums and Monuments has focused on training local conservators 

and engaging communities in preservation efforts, resulting in a 20% rise in the number of restored 

artifacts (NCMM, 2021). These efforts underscore a commitment to preserving cultural heritage, 

despite the significant obstacles faced in the region. 

South Africa's Iziko Museums have partnered with international organizations to implement digital 

archiving and advanced conservation techniques, resulting in a significant enhancement of their 

preservation capabilities (Iziko Museums, 2023). In Ghana, the National Museum of Ghana has 

initiated community engagement programs to involve locals in the preservation of cultural 

artifacts, alongside training programs to build local expertise in conservation (National Museum 

of Ghana, 2022). Trends show that South Africa increased its heritage preservation funding by 

15% over the past five years, highlighting a growing prioritization of cultural heritage (South 

African Department of Arts and Culture, 2023). 

In Ethiopia, the National Museum of Ethiopia has developed programs to preserve and restore 

historical artifacts, leveraging international expertise and funding (National Museum of Ethiopia, 

2023). In Senegal, the Museum of Black Civilizations, opened in 2018, focuses on the preservation 

and celebration of African heritage, using both modern conservation techniques and traditional 

methods (Museum of Black Civilizations, 2022). Trends show that Ethiopia increased its cultural 

heritage preservation funding by 14% over the past five years, highlighting a significant 

commitment to cultural preservation (Ethiopian Ministry of Culture and Tourism, 2023). 

Virtual Reality (VR) technology immerses users in a simulated environment, often replicating real-

world settings or creating entirely new experiences. This technology typically employs headsets, 

motion tracking, and interactive controls to provide an immersive experience that can be both 

visual and auditory (Burdea & Coiffet, 2003). VR's potential extends beyond entertainment into 

fields such as education, healthcare, and cultural heritage preservation. By simulating historical 

sites and artifacts, VR allows users to explore and interact with cultural heritage in ways that are 
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not possible through traditional methods. This capability is crucial for preserving and sharing 

cultural artifacts, especially those that are fragile, rare, or located in inaccessible areas (Anderson, 

2017). 

Four VR technologies significantly contribute to the preservation of cultural heritage artifacts: 

immersive VR experiences, 3D modeling and scanning, augmented reality (AR), and virtual 

museums. Immersive VR experiences enable users to virtually visit reconstructed historical sites, 

providing a detailed and engaging exploration of cultural heritage (Huggett, 2020). 3D modeling 

and scanning allow for the accurate digital preservation of artifacts, ensuring their details are 

documented and can be studied without physical handling (Styliani, 2020). AR overlays digital 

information on real-world views, enhancing the understanding of historical contexts and artifacts 

(Kidd, 2018). Virtual museums offer global access to digital collections of artifacts and 

exhibitions, democratizing access to cultural heritage (Economou & Pujol, 2020). These 

technologies not only preserve cultural artifacts but also make them accessible to a wider audience, 

fostering education and appreciation of cultural heritage worldwide. 

Problem Statement 

The preservation of cultural heritage in China faces significant challenges due to environmental 

degradation, urbanization, and the limitations of traditional conservation methods. Virtual Reality 

(VR) technology offers a promising solution to these issues by enabling the digital preservation 

and immersive visualization of cultural heritage sites. Despite its potential, the adoption of VR for 

cultural heritage preservation in China has been limited by technical, financial, and educational 

barriers. There is a critical need for comprehensive strategies to integrate VR technology into 

heritage conservation practices to protect and promote China's rich cultural legacy effectively 

(Wang, 2022). Recent studies highlight the urgency of developing VR-based preservation 

frameworks to mitigate the risk of cultural heritage loss and enhance public engagement with 

historical sites (Liu & Li, 2023). 

Theoretical Framework 

Media Richness Theory 

Originated by Richard L. Daft and Robert H. Lengel, Media Richness Theory posits that 

communication media vary in their ability to effectively convey information and reduce ambiguity. 

The main theme is that richer media, such as VR, can transmit more cues and feedback, enhancing 

understanding and engagement (Daft & Lengel, 1986). This theory is relevant to VR for cultural 

heritage preservation because VR provides a rich, immersive experience that can convey the 

nuances of cultural artifacts and historical contexts better than traditional media. By offering a 

multi-sensory experience, VR can enhance the user's comprehension and emotional connection to 

cultural heritage (Zhou & Zhang, 2019). 

Constructivist Learning Theory 

Developed by Jean Piaget and further expanded by educators like Lev Vygotsky, Constructivist 

Learning Theory emphasizes that learners construct knowledge through experiences and 

reflections. The main theme is that learning is an active, contextualized process of constructing 

knowledge rather than passively receiving information. This theory is relevant as VR allows users 
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to interact with and explore cultural heritage sites in an immersive environment, facilitating 

experiential learning and deeper understanding. By engaging with virtual reconstructions of 

historical sites, users can better grasp the significance and context of cultural heritage (Liu & 

Zhang, 2020). 

Presence Theory 

Presence Theory, pioneered by Marvin Minsky and expanded by researchers like Mel Slater, deals 

with the feeling of being in a place or environment, even when physically not present. The main 

theme is that VR can create a sense of presence, making users feel as if they are genuinely part of 

the virtual environment. This is particularly relevant for cultural heritage preservation, as VR can 

transport users to historical sites and cultural landscapes that might be otherwise inaccessible due 

to geographical, temporal, or preservation constraints. This immersive presence can lead to greater 

appreciation and understanding of cultural heritage (Wang, 2021). 

Empirical Review 

Li (2018) evaluated the effectiveness of VR in enhancing the understanding of ancient Chinese 

architecture. Using a mixed-methods approach that included surveys, interviews, and observation, 

the researchers assessed the immersive experience provided by VR. Participants were able to 

explore detailed reconstructions of ancient buildings, gaining insights into architectural styles and 

historical contexts that are often missed in traditional learning environments. The findings revealed 

that VR significantly improved user engagement and knowledge retention compared to traditional 

methods. Participants reported a deeper appreciation and understanding of architectural details and 

historical contexts, which were brought to life through VR's immersive capabilities. The study 

recommended further integration of VR into educational settings to leverage its potential for 

enhancing cultural heritage education and engagement. 

Wang and Zhao (2019) conducted a detailed case study on the digital reconstruction of the Mogao 

Caves using VR technology. The methodology involved creating high-resolution 3D models and 

immersive VR environments to present these fragile heritage sites. The VR experience allowed 

users to explore the intricate details of the caves, including murals and statues, which are often 

inaccessible to the public due to preservation concerns. The findings indicated that VR could 

effectively preserve and present the intricate details of the caves, which are often inaccessible to 

the public due to their delicate condition. The study emphasized the importance of developing 

standardized protocols for VR content creation to ensure accuracy and authenticity in digital 

reconstructions. This research highlighted the potential of VR to offer an alternative means of 

experiencing and preserving cultural heritage, especially for sites that cannot accommodate large 

numbers of visitors. 

Chen (2020) explored the impact of VR on public awareness of intangible cultural heritage, 

focusing on traditional festivals and practices. Through interviews and focus groups, the 

researchers gathered insights on how VR experiences influenced participants' interest and 

understanding. The VR experiences included interactive elements such as virtual participation in 

festivals and traditional ceremonies, which provided a deeper engagement with the cultural 

content. The findings showed that VR significantly increased public interest and participation in 

intangible cultural heritage activities. Participants expressed a heightened sense of connection and 
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appreciation for cultural traditions, stating that VR made the experiences more vivid and 

memorable. The study recommended broader use of VR in public exhibitions and cultural events 

to engage younger audiences and promote cultural heritage preservation. 

Zhang (2021) examine user satisfaction with VR heritage tours. The study involved 500 

participants who experienced VR tours of various cultural heritage sites. The VR tours included 

detailed recreations of historical sites, allowing users to virtually walk through and interact with 

the environments. The findings revealed high levels of user satisfaction, with participants 

appreciating the immersive and interactive elements of VR. The study highlighted the need for 

enhancements in VR realism and interactivity to further improve user experiences. Participants 

suggested improvements such as more realistic textures, better sound design, and additional 

interactive features. The researchers recommended continued development and refinement of VR 

technology to ensure it meets the expectations and needs of diverse audiences. 

Liu and Sun (2021) used experimental methods to compare traditional heritage education with VR-

based approaches. The study involved two groups of students: one experiencing traditional 

classroom-based education and the other using VR to learn about cultural heritage. The VR-based 

group engaged in virtual tours and interactive lessons that provided a hands-on learning 

experience. The findings indicated that the VR-based group showed higher engagement and 

retention of information compared to the traditional group. The study concluded that VR could be 

a valuable tool in educational settings, providing an interactive and engaging way to learn about 

cultural heritage. The researchers recommended the adoption of VR in school curriculums to 

enhance learning outcomes and make cultural heritage education more accessible and engaging. 

Huang (2022) explored the economic feasibility of VR in cultural heritage tourism through a cost-

benefit analysis. The study analyzed the costs associated with developing and maintaining VR 

experiences and the potential revenue generated from increased tourist engagement. The findings 

showed that VR could attract more tourists and enhance their experience, leading to higher 

satisfaction and repeat visits. The study recommended government investment in VR infrastructure 

to support the growth of cultural heritage tourism. This research highlighted the economic benefits 

of integrating VR into tourism strategies, suggesting that VR could be a profitable investment for 

both public and private sectors. 

Yang and Li (2023) investigated the challenges of integrating VR into heritage preservation 

through interviews with experts in the field. The study identified key issues such as high costs, 

technical barriers, and the need for interdisciplinary collaboration. Experts highlighted the 

difficulties in creating accurate and detailed VR content that meets both technical and historical 

accuracy standards. The findings emphasized the importance of addressing these challenges to 

successfully implement VR in cultural heritage preservation. The researchers recommended 

collaborative efforts between technologists, historians, and policymakers to overcome these 

barriers and maximize the potential of VR. This study provided valuable insights into the practical 

considerations and strategies needed for successful VR integration in cultural heritage projects. 

METHODOLOGY 

This study adopted a desk methodology. A desk study research design is commonly known as 

secondary data collection. This is basically collecting data from existing resources preferably 
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because of its low-cost advantage as compared to field research. Our current study looked into 

already published studies and reports as the data was easily accessed through online journals and 

libraries. 

FINDINGS 

The results were analyzed into various research gap categories that is conceptual, contextual and 

methodological gaps 

Conceptual Gaps: Li (2018) and Liu and Sun (2021) highlighted the positive impact of VR on 

user engagement and knowledge retention in educational settings, yet there is a need for deeper 

exploration into how different types of VR content (e.g., interactive versus passive) affect learning 

outcomes. Additionally, while Chen (2020) and Zhang (2021) examined user satisfaction and 

public awareness, the specific cognitive and emotional mechanisms by which VR enhances these 

experiences remain underexplored. Further research could investigate how VR influences the 

emotional connection to cultural heritage and the long-term retention of cultural knowledge. 

Contextual Gaps: Wang and Zhao (2019) and Yang and Li (2023) discussed the technical and 

economic barriers to VR adoption, yet there is a need for more detailed analyses of how these 

barriers can be overcome in different contexts. For example, Huang (2022) conducted a cost-

benefit analysis but did not address the broader socio-economic implications of VR adoption in 

rural versus urban settings. Future research should focus on developing context-specific guidelines 

and best practices for implementing VR in diverse cultural heritage contexts, considering factors 

such as local infrastructure, economic conditions, and community engagement. 

Geographical Gaps: Li (2018), Wang and Zhao (2019), and Chen (2020). This geographical 

concentration highlights a gap in the application and study of VR in cultural heritage contexts in 

other regions, particularly in developing countries and areas with rich but less documented cultural 

histories. Comparative studies involving different geographical locations could provide insights 

into how VR can be adapted to suit diverse cultural and technological environments. Additionally, 

there is a need for research that examines the scalability and adaptability of VR solutions across 

various cultural heritage sites worldwide, ensuring that the benefits of VR are accessible to a 

broader range of cultural institutions. 

CONCLUSION AND RECOMMENDATIONS 

Conclusions 

The use of Virtual Reality (VR) for cultural heritage preservation in China represents a significant 

technological advancement with profound implications for both preservation and public 

engagement. VR technology offers innovative ways to document, reconstruct, and experience 

cultural heritage sites, ensuring their protection against physical decay and damage. By creating 

immersive and interactive experiences, VR makes cultural heritage accessible to a broader 

audience, including those who cannot visit in person, thereby enhancing educational outreach and 

cultural appreciation. Moreover, VR can simulate restoration processes, enabling conservators to 

visualize potential outcomes before actual implementation, thus aiding in more effective 

preservation strategies. As China continues to embrace VR for cultural heritage, the technology 

not only preserves historical artifacts and sites but also fosters a deeper connection between the 
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past and present, ensuring that cultural heritage remains vibrant and relevant for future generations. 

This integration of VR into cultural heritage preservation underscores the importance of adopting 

cutting-edge technologies to safeguard and promote historical and cultural assets in an increasingly 

digital world. 

Recommendations 

Theory 

Future research should expand on existing theories of virtual reality by integrating cultural heritage 

preservation concepts. This will provide a deeper understanding of how VR technology can be 

optimized for documenting, presenting, and conserving cultural artifacts and sites. Develop 

theoretical models that incorporate insights from anthropology, history, and computer science to 

create comprehensive frameworks for VR applications in cultural heritage. This interdisciplinary 

approach will help in understanding the multifaceted impacts of VR on cultural preservation and 

public engagement (Wang & Zhang, 2022). 

Practice 

Practitioners should focus on creating high-fidelity VR simulations that accurately represent 

cultural heritage sites and artifacts. This involves using advanced scanning and modeling 

technologies to capture fine details and ensure the authenticity of virtual representations. 

Implement training programs for museum curators, archaeologists, and other heritage 

professionals on the use of VR technology. This will equip them with the necessary skills to create 

and manage VR content, ensuring that cultural heritage is preserved and presented effectively. 

Develop interactive VR tools that can be used in educational settings to teach students about 

Chinese cultural heritage. These tools can enhance learning experiences by providing immersive, 

engaging ways to explore historical sites and artifacts (Zhao, 2020). 

Policy 

Policymakers should establish standards and guidelines for the use of VR in cultural heritage 

preservation. This includes protocols for data acquisition, digital modeling, and public 

dissemination to ensure consistency and quality in VR applications. Funding and Incentives for 

VR Projects: Governments should provide funding and incentives for projects that use VR for 

cultural heritage preservation. This can encourage innovation and collaboration between 

technology developers, heritage institutions, and academic researchers. Develop policies that 

promote the public accessibility of VR heritage projects. This can include partnerships with 

schools, libraries, and community centers to ensure that all segments of the population have access 

to these digital heritage resources 
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