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Abstract. The aim of the study was to explore the possibilities of virtual and augmented reality technologies 
for the reconstruction of cultural heritage and their integration into educational practices. The study employed 
a comparative and cognitive-cultural approach to analyse digital projects in three areas: reconstruction of lost 
monuments, museum practices, and educational applications. The methodology focused on examining sources of 
three-dimensional modelling, methods of integration into virtual environments, and the functional use of digital 
platforms across different national contexts. The results of the study demonstrated that virtual and augmented 
reality technologies provided new opportunities for the preservation and transmission of cultural heritage. They 
enabled the creation of highly detailed digital copies of architectural and cultural monuments, ensuring their long-
term archiving and scientific interpretation. The Palmyra reconstruction project and the Virtual Museum of the 
Kyiv-Mohyla Academy confirmed the effectiveness of these tools in documenting war damage and safeguarding 
heritage. At the same time, the “Reborn Rome” initiative revealed the potential of reconstructing entire historical 
environments, highlighting their value for educational purposes. The analysis of museum practices at the Louvre 
and the British Museum showed transformations in the ways of presenting and experiencing works of art, while case 
studies from the United States, Japan, and Ukraine demonstrated that immersion in virtual environments improved 
learning outcomes and contributed to the development of innovative educational models. The results can be applied 
by museums, cultural institutions, and educational organisations to preserve heritage digitally and enhance learning 
through immersive technologies
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INTRODUCTION
The relevance of the study was determined by the grow-
ing importance of digital technologies in the preservation 
and actualisation of cultural heritage, as well as by the 
urgent need to integrate these tools into the humanities. 
In the modern world, cultural monuments face numerous 
threats caused by armed conflicts, rapid urbanisation, and 
natural or technogenic disasters, which have already led 
to the irretrievable loss of significant architectural and ar-
tistic heritage. Under such conditions, the creation of dig-
ital models and immersive environments has become not 
only a means of visualisation, but also an effective strate-
gy for preserving memory about cultural objects and en-
suring their accessibility to researchers and society. The 
research problem lay in the contradiction between the 
rapid development of virtual reality (VR) and augmented 

reality (AR) technologies, on the one hand, and the in-
sufficient level of their theoretical conceptualisation and 
practical integration into the processes of cultural memo-
ry reconstruction, formation of historical narratives, and 
educational practices, on the other.

A number of authors have already outlined scientific 
guidelines in this area. For example, B.  Patychuk  (2023) 
demonstrated that the use of the metaverse not only con-
tributed to the preservation of architectural heritage but 
also created space for the cultural reuse of lost objects, 
confirming the potential of digital platforms for restoring 
collective memory. S.  Ivanysko  et al.  (2024) showed that 
cultural heritage in the context of the Russian-Ukrainian 
war has become a vulnerable target, and the destruction 
of monuments has reached the scale of a cultural crime, 
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Ukraine and worldwide; identifying how immersive en-
vironments influence the perception of history and art; 
revealing the educational value of such technologies in 
the humanities.

MATERIALS AND METHODS
The study applied an analytical method to VR/AR pro-
jects in cultural heritage and education. The cases included 
virtual museums in Syria and Ukraine (Kyiv), large-scale 
urban reconstructions in Italy (Rome), museum exhibi-
tions in France (Paris), the United Kingdom (London), 
and Ukraine (Lviv, Kyiv), as well as educational platforms 
in the United States (Stanford, MIT), Japan (Tsukuba), 
and Ukraine (Lviv) (Virtual Museum of Syria, n.d.; Na-
tional University of “Kyiv-Mohyla Academy” Virtual Mu-
seum,  n.d.; British Museum,  n.d.; Virtual tourism,  n.d.; 
Virtual Human Interactional Lab,  n.d.; Reinventing Edu-
cation,  n.d.; Artificial Intelligence Laboratory,  n.d.; Lviv’s 
Heritage in 3D, n.d.; Mona Lisa Beyond the Glass…, 2019; 
Rome Reborn: The Pantheon, 2024).

The selection of materials was based on three criteria: 
the availability of official digital platforms or programmes, 
the accessibility of descriptions of the technologies used, 
and representativeness for three areas: the reconstruc-
tion of cultural monuments, museum communication, 
and educational practices. This allowed to include cases 
that reflected both the conservation of destroyed objects 
and the restoration of intact historical spaces and their 
integration into the educational process. The research 
methodology included a descriptive and comparative 
approach. For each case, the data sources on which the 
reconstruction was based were recorded. These included 
text and visual sources, as well as modern 3D visualisation 
technologies. Technical means of integration into VR and 
AR environments, methods of creating virtual tours, and 
demonstration formats (online platforms, museum ex-
hibitions, educational lectures) were noted. Particular 
attention was paid to the cross-country comparison of 
practices. The Syrian and Ukrainian cases were analysed 
as examples of recording war damage and its digital pres-
ervation. The Italian experience of Rome Reborn repre-
sented the reconstruction of a historic city in its heyday. 
French and British museum initiatives were evaluated 
through the prism of interpretive potential and impact 
on the perception of art objects. Educational projects in 
the United States, Japan, and Ukraine were compared in 
terms of ways to integrate VR and AR into educational 
programmes at various levels. 

The analytical framework was based on a cogni-
tive-cultural approach. For each example, the cognitive 
possibilities of virtual reality (VR) and augmented reality 
(AR) were identified, including the presence effect, mul-
ti-channel interaction, and interactive perception, as well 
as the ways in which cultural and historical contexts were 
reflected in the virtual environment. This ensured a com-
prehensive comparison of digital practices across different 
national and disciplinary settings.

bringing the issue to the level of international humanitar-
ian discussions. K. Pletsan et al. (2023) proved that digital 
transformation in the field of heritage protection has made 
it possible to create effective mechanisms for restoring 
monuments using 3D modelling and interactive technol-
ogies, which has significantly increased the possibilities for 
their documentation and popularisation. At the same time, 
Y.  Trach  (2020) showed that the experience of Ukraini-
an VR reconstructions of historical and cultural objects 
demonstrated the practical applicability of these solu-
tions for scientific and educational purposes, in particular 
through the creation of virtual copies of lost buildings.

In a broader context, B. Rodriguez-Garcia et al. (2024) 
found that systematic reviews of VR reconstructions of cul-
tural heritage demonstrated the high effectiveness of im-
mersive technologies in ensuring an authentic perception 
of historical artefacts, confirming their importance in shap-
ing new formats of interaction with culture. Research by 
P.M. May et al. (2020) showed that the use of AR in muse-
um education contributed to an increase in visitors’ cogni-
tive activity and created a multidimensional learning envi-
ronment. In turn, A.A. Kennedy et al. (2021) found that AR 
in museum spaces fostered positive emotions, increased in-
terest, and improved knowledge, proving the psychological 
effect of immersive practices.

In the field of art education, J.  Hutson & T.  Ols-
en  (2022) demonstrated that VR, combined with digital 
humanities methods, created new formats for studying art 
history that went beyond traditional didactics. An analysis 
by H. Musiol (2021) found that the integration of VR into 
digital and environmental humanities projects contributed 
to the formation of innovative prototypes, where artistic 
practice was combined with scientific knowledge. S. Muen-
ster (2022) showed that the use of 3D technologies in hu-
manities research and education opened up broad oppor-
tunities for reproducing complex cultural phenomena and 
expanded the range of interdisciplinary approaches.

A review of the literature revealed several important 
gaps that determined the need for further research. De-
spite noticeable progress in the development of immer-
sive technologies, the integration of VR and AR into the 
reconstruction of war-damaged cultural objects remained 
insufficiently studied, with most existing works focusing 
primarily on technical rather than conceptual aspects. 
Moreover, there was no unified or generally accepted meth-
odology for assessing the impact of immersive technologies 
on the processes of cultural memory reconstruction and 
the shaping of historical narratives, which limited the abili-
ty to compare results across different projects and contexts. 
In addition, the prospects for applying VR and AR in the 
humanities education system had been explored only frag-
mentarily, and most studies provided general observations 
without a detailed analysis of specific national contexts.

The aim of the study was to determine the potential of 
VR and AR technologies for the preservation and interpre-
tation of cultural heritage. Accordingly, the tasks included: 
analysing the current state of digital reconstructions in 
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RESULTS
Reconstruction of cultural monuments using VR  
and AR technologies
Virtual and augmented reality have become effective tools 
for recreating destroyed or lost architectural and histor-
ical-cultural objects. The use of three-dimensional mod-
elling, photogrammetry and geospatial data has made it 
possible to create digital replicas of monuments that are 
under threat of destruction or have already lost their au-
thentic appearance. Such solutions not only ensured the 
archiving of information about cultural objects, but also 
provided interactive access for a wide audience through 
virtual tours, educational programmes and museum ex-
hibitions. The use of VR and AR in this context was inter-
disciplinary in nature, combining methods from archae-
ology, architecture, computer science and cultural studies.

One notable example was the reconstruction of the 
ancient city of Palmyra in Syria, which suffered exten-
sive damage in 2015. The destruction of architectur-
al complexes affected key cultural heritage sites  ‒ the 
Temple of Bel, columned streets and other monumental 
structures that had previously been included in the UN-
ESCO World Heritage List (Site of Palmyra…,  2017). 
In response to the losses, international research and 
technical teams launched the large-scale Palmyra VR 
Project (Virtual Museum of Syria, n.d.), which involved 
the creation of comprehensive three-dimensional mod-
els of architectural monuments. The main goal of the 
project was to preserve information about objects that 
could not be physically restored in digital format and to 
provide access to them for the scientific and educational 
community (Fig. 1).

Figure 1. Palmyra VR Project interface
Source: Virtual Museum of Syria (n.d.)

The digital models were created by combining various 
data sources: high-resolution photogrammetry, archival 
drawings and photographs, and satellite images. The use of 
these materials made it possible to create multi-level virtu-
al reconstructions that took into account both the general 
proportions of architectural complexes and small decora-
tive elements. The accuracy of the modelling made it pos-
sible to reproduce the texture of the stone, the structural 
organisation of the buildings, and the spatial interaction 
between different architectural components. The result was 
digital replicas that not only served as visualisations but 
also as a scientific source for further architectural analysis. 
The developed models were integrated into a VR environ-
ment, which opened up opportunities for their practical 
use. Researchers obtained a tool for remote analysis of ar-
chitectural solutions, comparative studies, and reconstruc-
tion of historical contexts that would otherwise have been 
lost. VR tours were created for a wide audience, allowing 
them to virtually visit the territory of Palmyra, familiarise 
themselves with architectural ensembles and obtain mul-
ti-level information about their historical function and  

development. This combination of scientific and educa-
tional components contributed to the formation of a new 
type of interaction with cultural heritage, in which the user 
was not only a passive observer but also an active partici-
pant in the process of cognition. The Palmyra VR Project 
demonstrated that digital technologies can serve as a com-
pensatory mechanism in the event of the loss of the phys-
ical cultural environment. Virtual reconstructions ensured 
the long-term preservation of material culture in digital 
form, while making it accessible to researchers, educators 
and the general public. This example confirmed the effec-
tiveness of VR in the field of cultural heritage, where digital 
representation can become not only a means of archiving, 
but also a tool for restoring cultural memory and support-
ing intercultural dialogue.

The Ukrainian context has seen significant develop-
ment in the use of VR technologies for the reconstruc-
tion and preservation of cultural heritage. One example 
is the Virtual Museum of Kyiv-Mohyla Academy (Na-
tional University of “Kyiv-Mohyla Academy” Virtual 
Museum,  n.d.), which was created as a comprehensive 
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digital platform for representing architectural objects and 
monuments that are at risk of being lost or have been de-
stroyed as a result of contemporary social and military 
challenges. The main objective of the project was not 
only to document cultural artefacts, but also to create an  

interactive environment in which digital copies could 
be used in educational, scientific and museum contexts. 
Three-dimensional models were created based on pho-
togrammetry, archival drawings, historical images and 
modern visualisation technologies (Fig. 2, 3).

Figure 2. Interface of the Virtual Museum of Kyiv-Mohyla Academy
Source: National University of “Kyiv-Mohyla Academy” Virtual Museum (n.d.)

Figure 3. Exhibition collections of the Virtual Museum of Kyiv-Mohyla Academy
Source: National University of “Kyiv-Mohyla Academy” Virtual Museum (n.d.)

The combination of these sources ensured the accu-
rate reproduction of architectural structures and museum 
artefacts, including their details, scale and spatial organi-
sation. The result was the creation of 3D copies that were 
integrated into a VR environment, allowing not only the 
archiving of cultural heritage, but also providing users with 
the opportunity to interact with the reproduced objects in 
the form of lectures, scientific research or virtual exhibition 
spaces. A significant result of the project was the forma-
tion of a concept of digital preservation of cultural heritage, 
within which the VR platform performed a dual function: 
on the one hand, an archive with a high level of scientif-
ic reliability, and on the other, an educational resource for 
a wide audience. This made it possible to integrate digital 

models into courses on cultural history, architecture and 
art, as well as to use them in interdisciplinary research. 
The importance of the project went beyond the local level. 
The Virtual Museum of Kyiv-Mohyla Academy gained in-
ternational significance as it became a tool for promoting 
Ukrainian cultural heritage in the global academic and mu-
seum environment. This provided new opportunities for 
cultural diplomacy, expanded the accessibility of Ukrain-
ian heritage to foreign researchers, and at the same time 
integrated Ukrainian experience into global discussions on 
digital humanities and cultural memory preservation prac-
tices (Marukhovska-Kartunova et al., 2024).

In the European context, a key example was the Rome 
Reborn: The Pantheon (2019) project, aimed at large-scale 



Virtual and augmented reality as tools for cultural reconstruction

Journal of Digital Humanities and Cultural Innovation Vol. 1, No. 1, 2025

20

recreation of a virtual image of Ancient Rome in the 4th 
century AD. The main goal of the initiative was to create a 
comprehensive three-dimensional model of the city that re-
flected not only architectural ensembles but also the spatial 
logic of the urban environment. The project reconstruct-
ed the main public buildings, including the Colosseum, 
the Roman Forum, thermal baths, temples and basilicas, 
as well as residential quarters with the recreation of their 
internal structure. A distinctive feature of the project was 
the combination of historical and archaeological data with 
high-resolution computer graphics (Fig. 4).

project allowed users to move through the virtual streets 
of the city, view architectural objects from different an-
gles, and perceive the recreated space on a scale as close 
to reality as possible. This created conditions for a new 
type of immersion in the study of urbanism and archi-
tecture, where traditional textual or graphic representa-
tions were replaced by a multi-channel and dynamic 
experience. The significance of Rome Reborn went be-
yond purely scientific interest. Its results were actively 
implemented in the educational process of universities, 
where VR reconstructions were used as a tool for teach-
ing the history of architecture, archaeology, and cultur-
al studies. In addition, digital models became part of 
museum exhibitions and specialised online platforms, 
providing broad access to both the academic commu-
nity and visitors interested in the history of Rome. In 
this way, the project demonstrated the potential of VR 
reconstructions for interdisciplinary education, muse-
um practice, and cultural promotion, establishing them 
as an effective tool in the field of digital humanities 
(Frischer & Massey, 2022).

A comparison of the above examples revealed several 
key trends. In the case of Syria, the reconstruction aimed to 
preserve cultural heritage destroyed by conflict while mak-
ing it accessible to the international community. Ukraini-
an initiatives demonstrated a similar approach, but in the 
more dynamic context of modern warfare, where digital 
documentation was combined with the task of creating an 
evidence base for destruction. The Italian project Rome Re-
born developed another dimension ‒ it was based not on 
the conservation of losses, but on the reconstruction of the 
historic city in its heyday, providing a tool for educational 
immersion and scientific analysis. Thus, each of the above 
cases represented different models of VR and AR applica-
tion: from documenting losses to reconstructing the past in 
its entirety (Table 1).

Figure 4. Rome Reborn interface
Source: Rome Reborn: The Pantheon (2024)

Source: compiled by the author based on N.J. Shih et al. (2020), R. Spallone et al. (2022), R.G. Boboc et al. (2022)

Table 1. Key results of VR and AR reconstructions of cultural heritage

Archaeological drawings, excavation data, textual 
sources from the ancient period, and the results of mod-
ern research on the history of Roman architecture were 
used to create the models. This ensured a high level of 
scientific reliability and accuracy of the reconstructions. 
At the same time, the use of VR tools made the results 
accessible to a wide audience, who could interact with 
the digital space in the form of interactive walks. The 

Result  
of VR and AR 

reconstructions
Content of the result Examples of application

New form  
of archiving

Preservation of architectural and cultural data in the form 
of digital copies with a high level of detail

3D scanning of heritage sites, creation of 
digital replicas of destroyed monuments

Interactive 
interaction

Ability to move within virtual spaces, view objects from 
different angles, and access supplementary information

Virtual museum tours, VR excursions  
to historical sites

Educational 
dimension

Use in university programs, museum pedagogy,  
and cultural diplomacy; overcoming physical  

and geographical limitations

VR lectures, AR textbooks,  
international cultural projects

The use of VR and AR in the reconstruction of monu-
ments has proven effective in three areas. First, these tech-
nologies have contributed to the preservation of material 
objects in digital form and minimised losses in the event 
of destruction. Secondly, they have provided greater access 
to cultural heritage, enabling researchers and visitors from 
around the world to interact with restored monuments. 

Thirdly, VR and AR have become tools for integrating 
cultural heritage into the educational process, combining 
academic authenticity and audience engagement. Thus, 
the review of international and national examples has 
confirmed the universality and promise of VR and AR 
reconstructions in the field of cultural heritage preser-
vation. Despite different contexts  ‒ from war damage to  
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archaeological reconstructions of ancient cities ‒ all pro-
jects demonstrated the high potential of digital technol-
ogies to ensure the accessibility and longevity of cultural 
memory. Given these results, VR and AR can be consid-
ered integral tools of modern cultural policy aimed at pre-
serving and actualising historical and cultural heritage.

The impact of virtual and augmented reality  
on the perception of history and art
Immersive technologies have opened up new opportuni-
ties for interpreting historical events and art objects. The 
use of VR and AR in museum practices has changed the 
way visitors interact with cultural heritage, expanded the 
boundaries of perception, and shaped new educational for-
mats. Traditional familiarisation with exhibitions in phys-
ical space has been supplemented with interactive tools 
that provide a sense of presence and expand the cognitive 
capabilities of the audience. This has made it possible to  

Figure 5. VR exhibition “Mona Lisa Beyond the Glass”
Source: Mona Lisa Beyond the Glass… (2019)

Figure 6. Gallery of British Museum in VR tour interface
Source: Google Arts & Culture (n.d.)

combine aesthetic perception with analytical considera-
tion, creating a multi-level system of access to cultural con-
tent (Trunfio et al., 2022).

The French experience demonstrated the integration 
of VR in leading museum institutions. The Louvre in-
troduced VR exhibitions that provided visitors with the 
opportunity to interact directly with individual works of 
art. In particular, when using the Mona Lisa Beyond the 
Glass…  (2019) app, visitors could view the painting in 
virtual space, enlarging individual fragments and explor-
ing artistic details that were inaccessible in the physical 
hall. This form of presentation did not replace the origi-
nal, but provided an additional tool for its study. The VR 
exhibition combined visual material with multimedia ex-
planations, which helped to form a holistic view of the art 
object. Such practices allowed for a combination of emo-
tional and scientific perception, expanding the range of 
interpretative possibilities (Fig. 5).

British museums have also been actively using virtu-
al technologies. The British Museum  (n.d.) has provided 
users with the opportunity to take VR tours of the halls 
containing collections from ancient Egypt and Mesopota-
mia. The virtual routes were integrated with the museum’s 
databases, allowing users to obtain structured scientific in-
formation about the artefacts during their virtual journey. 
The effect of presence was enhanced by the ability to move 

freely around the exhibition space and interact with digital 
copies of the objects. This format created new educational 
narratives in which history and archaeology were present-
ed through a multidimensional experience that included 
visual, spatial, and intellectual levels. The use of VR at the 
British Museum confirmed that technology can combine 
academic authenticity with accessibility for visitors of all 
levels of preparation (Fig. 6, 7, 8).



Virtual and augmented reality as tools for cultural reconstruction

Journal of Digital Humanities and Cultural Innovation Vol. 1, No. 1, 2025

22

Ukrainian museums were in the process of testing 
augmented reality in their activities. Experimental AR ap-
plications were implemented in Lviv and Kyiv, allowing re-
constructions of the original appearance of exhibits to be 
superimposed on their current state. Such solutions made 
it possible to visualise fragmented or damaged objects in 
their restored form, giving visitors an idea of their original 

shape and function. In practical terms, AR applications 
were used for interactive lectures and museum demonstra-
tions, where users could compare the real exhibit with its 
digital reconstruction. This created a new level of percep-
tion, in which the authentic object was combined with its 
virtual reconstruction, forming a comprehensive view of 
the cultural artefact (Fig. 9).

Figure 8. Icon of Triumph of Orthodoxy
Source: Google Arts & Culture (n.d.)

Figure 9. Exhibitions of Kyiv Tourism Hub
Source: Virtual tourism (n.d.)

Figure 7. Gallery of British Museum in VR tour interface
Source: Google Arts & Culture (n.d.)

A comparative review of these examples demonstrated 
the diversity of approaches to the application of VR and 
AR in the field of art and history. French VR exhibitions 

focused on detailing works of art and expanding the pos-
sibilities for their study. The British Museum used VR 
as a tool for interactive access to large-scale collections,  
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creating new forms of popular science presentation of his-
tory. Ukrainian practices focused on reconstructing the 
original appearance of exhibits, which allowed them to 
restore their integrity in the perception of the modern au-
dience. Despite the differences, all examples had one thing 
in common: the use of immersive technologies made it 
possible to overcome the limitations of traditional muse-
um space and form new approaches to the presentation 
of cultural heritage. The use of VR and AR in museum 
practices has proven its effectiveness in combining several 
aspects. The technologies expanded the cognitive potential 
of perceiving history and art through interactive engage-
ment and multi-channel experiences, while also contrib-
uting to the creation of innovative educational models that 
combined academic content with immersion in a virtual 
environment. In addition, VR and AR have increased the 
accessibility of cultural heritage for those groups of visi-
tors who were unable to physically visit museums. Taken 
together, these characteristics have shown that immersive 
technologies have become an integral part of contempo-
rary museum and educational practices, transforming the 
ways in which society interacts with cultural heritage.

Educational applications of virtual  
and augmented reality technologies
The use of virtual and augmented reality in education has 
demonstrated the potential to transform the learning pro-
cess in the humanities. Immersive technologies have made 
it possible to combine academic content with visualisation 
and interactive engagement, which has helped to expand 
cognitive abilities and increase the engagement of students 
and pupils. An important feature of VR and AR was the 
creation of a multi-level learning environment where tra-
ditional forms of information presentation were comple-
mented by practical tools for immersion in virtual spaces 
and reconstructed objects. This shaped a new format of ed-
ucational activity that combined theoretical knowledge and 
empirical experience (Valli & Carlomagno, 2024).

The experience of introducing immersive technol-
ogies into education demonstrated different models of 
their application depending on the level of education and 
national context. Universities in the United States have 
become one of the leading centres for the integration of 
VR into educational programmes, particularly in courses 
on art history and cultural studies. Stanford University of-
fered courses that gave students the opportunity to virtu-
ally visit reconstructed ancient monuments and medieval 
cathedrals (Virtual Human Interactional Lab, n.d.). This 
allowed them to analyse architectural details, the spatial 
organisation of objects and the cultural context of their 
functioning. The use of VR went beyond traditional text 
materials and illustrations, creating an immersive experi-
ence in a restored historical space. Such classes provided 
a deeper understanding of cultural phenomena and con-
tributed to the development of analytical skills. At the 
Massachusetts Institute of Technology, VR was actively 
integrated into interdisciplinary courses, where digital 

reconstructions were used not only to analyse works of 
art, but also to study sociocultural processes (Reinvent-
ing Education,  n.d.). This demonstrated a gradual tran-
sition from the narrow professional use of technologies 
to their application as a universal learning tool capable 
of combining humanities and technical knowledge. The 
American experience as a whole showed that VR cours-
es became the basis for the formation of new educational 
models, where technological innovations were integrated 
into the academic process.

A similar approach to integrating immersive technol-
ogies into the educational process was implemented in Ja-
pan, where the main focus was on school education. Unlike 
in the United States, where VR was used primarily in uni-
versity courses and combined academic and research prac-
tices, Japanese initiatives were aimed at adapting historical 
material for primary and secondary school students. As 
part of the collaboration between the Artificial Intelli-
gence Laboratory  (n.d) and the University of Tsukuba, a 
new generation of AR textbooks was developed, allowing 
historical scenes to be reproduced directly on the pages 
of printed publications. The use of tablets or smartphones 
made it possible to activate three-dimensional models of 
architectural complexes, objects of material culture, or re-
constructions of events, creating the effect of immediate 
presence. This practice provided students with a new for-
mat for acquiring knowledge, in which the textual material 
of the textbook was combined with visual elements and in-
teractive tasks. The educational effect was that schoolchil-
dren could not only familiarise themselves with the facts, 
but also visualise historical phenomena in their cultural 
and spatial context. This contributed to the development 
of spatial thinking, the formation of a comprehensive un-
derstanding of historical processes, and increased moti-
vation to learn. In addition, the involvement of university 
researchers in the development of school materials made 
it possible to combine academic reliability with modern 
methods of presenting information, which made AR text-
books both scientifically sound and pedagogically effective 
tools (Kleftodimos & Evagelou, 2025).

The Ukrainian experience logically complemented the 
examples given, as it demonstrated the use of VR in high-
er education in the context of contemporary challenges, in 
particular the destruction of cultural heritage during the 
war. Lviv Ivan Franko National University held VR lec-
tures on cultural heritage, during which students worked 
with three-dimensional models of destroyed architectural 
objects. This allowed them to familiarise themselves with 
monuments that could not be visited physically and to 
form a holistic understanding of their historical and cul-
tural value. Unlike American university practices focused 
on the reconstruction of world monuments, Ukrainian VR 
lectures also served to preserve national cultural memory. 
At the same time, this approach echoed the Japanese one, as 
both models demonstrated a desire to make cultural herit-
age accessible to those who were unable to interact with it 
in physical space (Fig. 10).
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A comparison of practices in the United States, Japan, 
and Ukraine revealed different approaches to the imple-
mentation of VR and AR in education. University pro-
grammes in the United States focused on the use of VR 
for immersion in reconstructed cultural spaces, which 
contributed to the development of analytical skills and the 
combination of humanities and technological aspects. Ja-
pan demonstrated a focus on school education, where AR 
textbooks helped to visualise material and shape percep-
tions of historical events through interactive engagement. 
Ukrainian universities used VR to restore access to de-
stroyed cultural monuments and create learning environ-
ments that combined local and global cultural contexts. All 
these examples showed that VR and AR not only increased 
student and pupil engagement, but also shaped new edu-
cational models that combined academic rigour with in-
novative approaches to presenting material. A summary of 
the results gave reason to conclude that VR and AR have 
become an important factor in the modernisation of the 
educational process in the humanities. Immersive technol-
ogies opened up access to cultural heritage in conditions of 
limited resources and destruction, created a multidimen-
sional learning experience, and promoted the development 
of critical thinking. They ensured versatility of application, 
as they were effective in school, university, and interdisci-
plinary education. This confirmed that VR and AR shaped 
new approaches to teaching cultural heritage, combining 
traditional academic structure with innovative means of 
knowledge transfer, which met the modern needs of hu-
manities education.

DISCUSSION
The results of the reconstruction of cultural monuments 
using VR and AR in this study were consistent with the 
conclusions of G. Neglia et al. (2024), who emphasised the 
role of digital tools in preserving heritage during military 
conflicts. Examples from Palmyra and Ukrainian initiatives 
demonstrated the universality of this approach. At the same 

time, the cited works placed greater emphasis on the risks 
of losing objects and the need for urgent response, while 
this study also highlighted the long-term function of dig-
ital conservation. Thus, the results of this study expanded 
on the conclusions of its predecessors, as they emphasised 
not only the defensive but also the educational function of 
digital replicas.

The recreation of Palmyra in Syria in the Palmy-
ra VR Project echoed the approaches of Y.J.  Alkhatib  et 
al.  (2023), who viewed 3D reconstructions as a way to 
bring lost heritage back to life. This study showed that such 
reconstructions not only restored the architectural appear-
ance but also shaped the educational environment. Unlike 
the authors mentioned above, who focused primarily on 
technical and visualisation aspects, the results of this work 
demonstrated the cultural and social dimensions of digital 
copies. This made it possible to combine scientific recon-
struction with the formation of new models of interaction 
with the past, which complemented the experience of pre-
vious studies. An analysis of the use of interactive 360° 
media in heritage preservation, conducted by R.  Dieb  et 
al. (2024), confirmed the importance of visual accessibility 
for an international audience. In this study, a similar em-
phasis was placed on virtual tours of Palmyra and other 
sites, which created a sense of presence for users. Howev-
er, unlike the study by the aforementioned authors, where 
technology served primarily as a means of popularisation, 
the results of this work revealed its potential for scientific 
analysis and the educational process. Thus, the approach 
of this study complemented existing practices by integrat-
ing entertainment, educational and research aspects into a 
single immersive format.

The study by S. Pouryousefzadeh et al. (2021) revealed 
the potential of innovative technologies for restoring cul-
tural heritage within “smart cities” The results of this study 
were consistent with their conclusions, as they also showed 
the possibilities of VR and AR for integrating heritage into 
modern urban spaces. At the same time, the role of these 
technologies in preserving cultural memory under condi-
tions of destruction was emphasised, which had not been a 
central aspect in the work of the aforementioned authors. 
Thanks to this, the results of this study broadened the con-
text, demonstrating the versatility of VR and AR in com-
bining urban and cultural dimensions. The large-scale vir-
tualisation of Rome in the Rome Reborn project, described 
by M. Fasolo (2024), emphasised the educational potential 
of VR reconstructions. These conclusions were confirmed 
in this study, which also traced the integration of digital 
models into the educational process. A particular emphasis 
was placed on distinguishing between the reconstruction 
of lost objects and the virtualisation of cities in their peri-
od of prosperity. Thus, the results of this study expanded 
on M. Fasolo’s conclusions by revealing different strategies 
for using VR: as a compensatory mechanism and as a tool 
for educational immersion. This allowed for a more com-
prehensive outline of the range of possibilities offered by 
immersive technologies.

Figure 10. 3D visualisation of Dominican Church
Source: Lviv’s Heritage in 3D (n.d.)
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The use of AR for the restoration of cultural objects, 
highlighted by A.O. Sachenko & I.R. Kit (2024), was con-
sistent with the Ukrainian examples considered in this 
study. The similarity lay in the use of augmented reality to 
reconstruct fragmented or damaged artefacts. At the same 
time, the results of this work showed that AR not only 
visualised the original appearance of objects but also cre-
ated a new level of museum communication. This differed 
from the more technical focus in the study by A.O.  Sa-
chenko & I.R.  Kit and made it possible to highlight the 
pedagogical and educational potential of AR, which still 
requires further development. The study by H. Li & I. Hi-
romu (2021) examined projection mapping technologies as 
a means of bringing cultural objects to life. The results of 
this work confirmed the importance of visual immersion in 
engaging the audience. At the same time, VR and AR were 
considered more broadly as tools providing not only aes-
thetic but also cognitive impact. Thus, the results obtained 
made it possible to specify the conclusions of H. Li & I. Hi-
romu by demonstrating the integration of visual perception 
effects with educational and scientific potential. This made 
it possible to outline the multi-level impact of immersive 
technologies on society.

The phenomenological approach to museum experi-
ence developed by C. Palmer (2023) was found to be rele-
vant for comparison with the obtained results. The author 
emphasised the interaction of visitors with digital space as 
a way of understanding cultural content. In this study, a 
similar idea was implemented through the analysis of VR 
exhibitions at the Louvre and the British Museum. However, 
unlike C. Palmer’s work, which focused on individual expe-
rience, the results of this study also considered the collective 
dimension  ‒ educational programmes, university courses, 
museum lectures. This made it possible to refine the conclu-
sions of the predecessor, expanding them towards the social 
integration of VR. The digital replicas of museum artefacts 
described by G. Patrucco et al. (2023) confirmed the impor-
tance of three-dimensional models as a scientific source. 
In this study, a similar emphasis was placed on the analysis 
of Ukrainian and international projects. At the same time, 
the results of this work also highlighted the educational 
and diplomatic potential of digital models, which went be-
yond purely scientific use. Thanks to this, they refined the 
conclusions of the aforementioned authors, proving that 
digital replicas can serve as a means of cultural diplomacy 
and popularisation of national heritage in the global space.

The combination of 3D imaging with mixed reality, 
as discussed by V. Barrile et al. (2022), highlighted the po-
tential of new technologies in museum activities. In this 
study, these conclusions were confirmed by the example 
of Ukrainian AR applications that restored the original 
appearance of exhibits. However, attention was focused on 
the integration of such practices into the educational pro-
cess, which differed from the more technological approach 
of V. Barrile et al. This led to the conclusion that VR and AR 
are becoming not only tools for museum presentation but 
also platforms for comprehensive humanities education. 

The creation of 3D objects for VR and AR applications, de-
scribed by S. Van Nguyen et al. (2022), demonstrated the 
technical aspects of digital model formation. These find-
ings were further developed in the direction of integrating 
3D models into educational courses and museum exhibi-
tions. While the work of the aforementioned authors em-
phasised technological innovations, the results of this work 
demonstrated their cultural and educational potential. This 
made it possible not only to confirm the importance of dig-
ital technologies but also to outline new perspectives for 
their use in humanities practices.

A comparative analysis outlined the common and dis-
tinctive features in approaches to the use of virtual and aug-
mented reality in the reconstruction of cultural heritage, 
museum practices, and educational models. It was shown 
that, regardless of national contexts and research traditions, 
VR and AR are universal tools for preserving cultural mem-
ory and forming new formats of interaction with the past. A 
comparison of the results with scientific developments made 
it possible to not only confirm but also refine previously 
formulated conclusions, broadening the understanding of 
the possibilities of immersive technologies in the humani-
ties. Such complexity provides a basis for generalising key 
trends and formulating the final conclusions of the study.

CONCLUSIONS
The study showed that VR and AR enable the reconstruc-
tion of cultural objects and their integration into educa-
tion and museum practice. Projects such as Palmyra VR, 
the Virtual Museum of Kyiv-Mohyla Academy, and Rome 
Reborn demonstrated the creation of authentic 3D replicas 
for archiving, research, and public access. Immersive envi-
ronments reproduced spatial and morphological features 
of monuments, supporting remote analysis and interpre-
tation. The results confirmed three main outcomes: digital 
preservation, interactive engagement, and educational in-
tegration. Examples from the Louvre, the British Museum, 
and cases from the United States, Japan, and Ukraine high-
lighted the cognitive and pedagogical value of these tech-
nologies. Altogether, VR and AR proved to be effective tools 
for preserving heritage and modernising the humanities.

The comparative analysis revealed distinct functional 
objectives: in contexts of war damage, priority was given 
to documenting losses and ensuring digital preservation; 
in historical urbanism projects, emphasis was placed on 
reconstructing entire urban ensembles for research and 
education; in museum practice, the focus lay on enhanc-
ing accessibility and explanatory value. Effective scaling 
of such initiatives required cooperation among museums, 
universities, archives, technology partners, and heritage 
protection bodies. The study confirmed that VR and AR 
serve as efficient tools for cultural reconstruction and ed-
ucation, highlighting the need for international standards 
and collaboration to secure validity, sustainability, and ac-
cessibility of digital heritage solutions.

A limitation of the study was that the analysis was 
based mainly on individual cases and available public 



Virtual and augmented reality as tools for cultural reconstruction

Journal of Digital Humanities and Cultural Innovation Vol. 1, No. 1, 2025

26

REFERENCES
[1]	 Alkhatib, Y.J., Forte, A., Bitelli, G., Pierdicca, R., & Malinverni, E. (2023). Bringing back lost heritage into life by 3D 

reconstruction in metaverse and virtual environments: The case study of Palmyra, Syria. In International conference 
on extended reality (pp. 91-106). Cham: Springer Nature Switzerland. doi: 10.1007/978-3-031-43404-4_7.

[2]	 Artificial Intelligence Laboratory. (n.d.). Retrieved from https://www.ai.iit.tsukuba.ac.jp/.
[3]	 Barrile, V., Bernardo, E., Fotia, A., & Bilotta, G. (2022). A combined study of cultural heritage in archaeological 

museums: 3D survey and mixed reality. Heritage, 5(3), 1330-1349. doi: 10.3390/heritage5030069.
[4]	 Boboc, R.G., Băutu, E., Gîrbacia, F., Popovici, N., & Popovici, D.M. (2022). Augmented reality in cultural heritage: An 

overview of the last decade of applications. Applied Sciences, 12(19), article number 9859. doi: 10.3390/app12199859.
[5]	 British Museum. (n.d.). Retrieved from https://www.britishmuseum.org/.
[6]	 Dieb, R., Alsalloum, A., & Webb, N. (2024). Interactive 360° media for the dissemination of endangered world heritage 

sites: The ancient city of Palmyra in Syria. Built Heritage, 8(1), article number 18. doi: 10.1186/s43238-024-00126-3. 
[7]	 Fasolo, M. (2024). Rome Reborn 4.0: A virtual tour into the heart of the Eternal City. Archeomatica, 15(1), 14-26. 
[8]	 Frischer, B., & Massey, D. (2022). 3D urban models as tools for research and discovery. In Critical archaeology in 

the digital age: Proceedings of the 12th IEMA visiting scholar’s conference (Vol. 2, p. 23). Los Angeles: Cotsen Institute  
of Archaeology Press. 

[9]	 Google Arts & Culture. (n.d.). Retrieved from https://surl.li/wqiuji. 
[10]	Hutson, J., & Olsen, T. (2022). Virtual reality and art history: A case study of digital humanities and immersive 

learning environments. Journal of Higher Education Theory and Practice, 22(2), 50-65. doi: 10.33423/jhetp.v22i2.5036.
[11]	 Ivanysko, S., Kazakevych, G., & Shydlovskyi, P. (2024). Cultural heritage in the Russo-Ukrainian war: A victim in the 

conflict. Complutum, 35(1), 191-214. doi: 10.5209/cmpl.95930.
[12]	Kennedy, A.A., Thacker, I., Nye, B.D., Sinatra, G.M., Swartout, W., & Lindsey, E. (2021). Promoting interest, positive 

emotions, and knowledge using augmented reality in a museum setting. International Journal of Science Education, 
Part B, 11(3), 242-258. doi: 10.1080/21548455.2021.1946619.

[13]	Kleftodimos, A., & Evagelou, A. (2025). Location-based augmented reality in education. Encyclopedia, 5(2), article 
number 54. doi: 10.3390/encyclopedia5020054.

[14]	 Li, H., & Hiromu, I. (2021). Comparative analysis of information tendency and application features for projection mapping 
technologies at cultural heritage sites. Heritage Science, 9(1), article number 126. doi:  10.1186/s40494-021-00579-0.

[15]	Lviv’s Heritage in 3D. (n.d.). Retrieved from https://www.uois.lviv.ua/spadshchyna-u-3d/.
[16]	Marukhovska-Kartunova, O., Rabenchuk, O., Ladonko, L., Bzunko, H., & Petrunia-Pyliavska, N. (2024). Cultural 

management: Analysis of strategies, policies, and practices in Ukraine and the EU countries. Multidisciplinary Science 
Journal, 6, article number 2024ss0226. doi: 10.31893/multiscience.2024ss0226. 

[17]	May, P.M., Schmidt, W., & Vlachopoulos, D. (2020). The use of augmented reality (AR) in museum education: A 
systematic literature review. In 14th International technology, education and development conference (pp. 3179-3186). 
Valencia: INTED2020 Proceedings. doi: 10.21125/inted.2020.0917.

[18]	Mona Lisa Beyond the Glass: The Louvre’s first virtual reality experience. (2019). Retrieved from https://www.louvre.
fr/en/explore/life-at-the-museum/mona-lisa-beyond-the-glass-the-louvre-s-first-virtual-reality-experience?utm_
source. 

[19]	Muenster, S. (2022). Digital 3D technologies for humanities research and education: An overview. Applied Sciences, 
12(5), article number 2426. doi: 10.3390/app12052426.

[20]	Musiol, H. (2021). Beyond the word: Immersion, art, and theory in environmental and digital humanities prototyping. 
Retrieved from https://hdl.handle.net/11250/2783968.

[21]	National University of “Kyiv-Mohyla Academy” Virtual Museum. (n.d.). Retrieved from https://vm.ukma.edu.ua/en/
main-page/.

[22]	Neglia, G., Angrisano, M., Mecca, I., & Fabbrocino, F. (2024). Cultural heritage at risk in world conflicts: Digital tools’ 
contribution to its preservation. Heritage, 7(11), 6343-6365. doi: 10.3390/heritage7110297.

[23]	Palmer, C. (2023). Virtual dwelling and the phenomenology of experience: Museum encounters between self  
and world. Humanities, 12(6), article number 148. doi: 10.3390/h12060148.

sources, which did not allow for a comprehensive overview 
of existing VR/AR projects and their technical characteris-
tics. Promising areas for further research were identified as 
the development of unified standards for digital conserva-
tion, the evaluation of the pedagogical effectiveness of VR/
AR in different educational contexts, and the integration of 
artificial intelligence for the automation of cultural object 
reconstruction processes.

ACKNOWLEDGEMENTS
None.

FUNDING
None.

CONFLICT OF INTEREST
None.

https://doi.org/10.1007/978-3-031-43404-4_7
https://www.ai.iit.tsukuba.ac.jp/
https://doi.org/10.3390/heritage5030069
https://doi.org/10.3390/app12199859
https://www.britishmuseum.org/
http://dx.doi.org/10.1186/s43238-024-00126-3
https://mediageo.it/ojs/index.php/archeomatica/article/view/1985
https://www.researchgate.net/publication/360454877
https://surl.li/wqiuji
https://doi.org/10.33423/jhetp.v22i2.5036
https://dx.doi.org./10.5209/cmpl.95930
https://doi.org/10.1080/21548455.2021.1946619
https://doi.org/10.3390/encyclopedia5020054
https://doi.org/10.1186/s40494-021-00579-0
https://www.uois.lviv.ua/spadshchyna-u-3d/
https://doi.org/10.31893/multiscience.2024ss0226
https://doi.org/10.21125/inted.2020.0917
https://www.louvre.fr/en/explore/life-at-the-museum/mona-lisa-beyond-the-glass-the-louvre-s-first-virtual-reality-experience?utm_source
https://www.louvre.fr/en/explore/life-at-the-museum/mona-lisa-beyond-the-glass-the-louvre-s-first-virtual-reality-experience?utm_source
https://www.louvre.fr/en/explore/life-at-the-museum/mona-lisa-beyond-the-glass-the-louvre-s-first-virtual-reality-experience?utm_source
https://doi.org/10.3390/app12052426
https://hdl.handle.net/11250/2783968
https://vm.ukma.edu.ua/en/main-page/
https://vm.ukma.edu.ua/en/main-page/
https://doi.org/10.3390/heritage7110297
http://dx.doi.org/10.3390/h12060148


Eklsa

Journal of Digital Humanities and Cultural Innovation Vol. 1, No. 1, 2025

27

[24]	Patrucco, G., Bambridge, P., Giulio Tonolo, F., Markey, J., & Spanò, A. (2023). Digital replicas of British museum 
artefacts. The International Archives of the Photogrammetry, Remote Sensing and Spatial Information Sciences, 48, 
1173-1180. doi: 10.5194/isprs-archives-XLVIII-M-2-2023-1173-2023.

[25]	Patychuk, B. (2023). Recentralized heritage: The reclamation and reuse of Ukrainian architectural heritage through the 
metaverse. Retrieved from http://hdl.handle.net/1942/41318.

[26]	Pletsan, K., Havryliuk, A., Poberezhets, H., Yurova, T., Bilov, V., & Polotnianko, O. (2023). Digital transformation 
of preservation and restoration of Ukraine’s cultural heritage. Studies in Media and Communication, 11(7), 376-383. 
doi: 10.11114/smc.v11i7.6514.

[27]	Pouryousefzadeh, S., Akbarzadeh, R., & Pouryousefzadeh, E. (2021). Innovative technologies in revitalizing the 
cultural heritages in smart cities, opportunities and challenges. In 2021 2nd International conference on smart cities, 
automation & intelligent computing systems (ICON-SONICS) (pp. 19-24). Piscataway: IEEE. 

[28]	Reinventing Education. (n.d.). Retrieved from https://openlearning.mit.edu/.
[29]	Rodriguez-Garcia, B., Guillen-Sanz, H., Checa, D., & Bustillo, A. (2024). A systematic review of virtual 3D 

reconstructions of cultural heritage in immersive virtual reality. Multimedia Tools and Applications, 83(42),  
89743-89793. doi: 10.1007/s11042-024-18700-3.

[30]	Rome Reborn: The Pantheon. (2024). Retrieved from https://www.vrvoyaging.com/rome-reborn-the-pantheon/.
[31]	Sachenko, A.О., & Kit, I.R. (2024). The use of augmented reality for renovation of cultural heritage sites. Herald  

of Advanced Information Technology, 7(1), 24-35. doi: 10.15276/hait.07.2024.2.
[32]	Shih, N.J., Chen, H.X., Chen, T.Y., & Qiu, Y.T. (2020). Digital preservation and reconstruction of old cultural elements 

in augmented reality (AR). Sustainability, 12(21), article number 9262. doi: 10.3390/su12219262.
[33]	Site of Palmyra. (2017). Retrieved from https://whc.unesco.org/en/list/23/.
[34]	Spallone, R., Lamberti, F., Olivieri, L.M., Ronco, F., & Castagna, L. (2022). AR and VR for enhancing museums’ 

heritage through 3D reconstruction of fragmented statue and architectural context. The International Archives of the 
Photogrammetry, Remote Sensing and Spatial Information Sciences, 46, 473-480. doi: 10.5194/isprs-archives-XLVI-
2-W1-2022-473-2022.

[35]	Trach, Y. (2020). Ukrainian experience of VR-reconstruction of historical and cultural heritage objects. Digital 
Platform: Information Technologies in Sociocultural Sphere, 3(2), 148-160. doi: 10.31866/2617-796x.3.2.2020.220588.

[36]	Trunfio, M., Lucia, M.D., Campana, S., & Magnelli, A. (2022). Innovating the cultural heritage museum service model 
through virtual reality and augmented reality: The effects on the overall visitor experience and satisfaction. Journal  
of Heritage Tourism, 17(1), 1-19. doi: 10.1080/1743873X.2020.1850742.

[37]	Valli, V., & Carlomagno, N. (2024). Augmented and virtual reality: An innovative approach to learning “digital 
humanities”. In Innovating Teaching & Learning. Inclusion and Wellbeing for the Data Society (pp. 195-201). Reggio 
Emilia: Pearson.

[38]	 Van Nguyen, S., Le, S.T., Tran, M.K., & Tran, H.M. (2022). Reconstruction of 3D digital heritage objects for VR  
and AR applications. Journal of Information and Telecommunication, 6(3), 254-269. doi: 10.1080/24751839.2021.2008133.

[39]	Virtual Human Interactional Lab. (n.d.). Retrieved from https://vhil.stanford.edu/.
[40]	Virtual Museum of Syria. (n.d.). Retrieved from https://virtual-museum-syria.org/.
[41]	Virtual tourism. (n.d.). Retrieved from https://guide.kyivcity.gov.ua/en.

https://doi.org/10.5194/isprs-archives-XLVIII-M-2-2023-1173-2023
http://hdl.handle.net/1942/41318
https://doi.org/10.11114/smc.v11i7.6514
https://ieeexplore.ieee.org/document/9616997
https://ieeexplore.ieee.org/document/9616997
https://openlearning.mit.edu/
https://doi.org/10.1007/s11042-024-18700-3
https://www.vrvoyaging.com/rome-reborn-the-pantheon/
https://doi.org/10.15276/hait.07.2024.2
https://doi.org/10.3390/su12219262
https://whc.unesco.org/en/list/23/
https://doi.org/10.5194/isprs-archives-XLVI-2-W1-2022-473-2022
https://doi.org/10.5194/isprs-archives-XLVI-2-W1-2022-473-2022
https://doi.org/10.31866/2617-796x.3.2.2020.220588
https://doi.org/10.1080/1743873X.2020.1850742
https://www.researchgate.net/profile/Enrico-Orsenigo/publication/381407130_Can_a_robot_tame_children's_fear_A_systematic_review_investigating_the_functionality_of_social_robots_in_the_hospital_context/links/666be164de777205a32c4880/Can-a-robot-tame-childrens-fear-A-systematic-review-investigating-the-functionality-of-social-robots-in-the-hospital-context.pdf#page=209
https://www.researchgate.net/profile/Enrico-Orsenigo/publication/381407130_Can_a_robot_tame_children's_fear_A_systematic_review_investigating_the_functionality_of_social_robots_in_the_hospital_context/links/666be164de777205a32c4880/Can-a-robot-tame-childrens-fear-A-systematic-review-investigating-the-functionality-of-social-robots-in-the-hospital-context.pdf#page=209
https://doi.org/10.1080/24751839.2021.2008133
https://vhil.stanford.edu/
https://virtual-museum-syria.org/
https://guide.kyivcity.gov.ua/en

