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Abstract  

The interpretation of cultural heritage is a key component in preserving and promoting 

cultural identity, providing an opportunity for the audience to connect more deeply with 

cultural heritage content. Modern technologies, such as virtual reality (VR) and augmented 

reality (AR), enable new ways of presenting heritage through an interactive and engaging 

approach. This research was conducted in 14 cultural institutions in Serbia with the aim of 

examining the use of immersive technologies as tools for cultural heritage interpretation. The 

results indicate that, although most employees in these institutions recognise the potential of 

immersive technologies, their application remains limited. The main challenges include a 

lack of financial resources, technical infrastructure, and specialised employee training. 

Despite these limitations, cultural institution employees expressed openness to innovation 

and interest in improving their digital skills. The findings of the study suggest that the 

introduction of immersive technologies can significantly enhance visitor experiences and 

promote cultural heritage. At the same time, this research highlights the necessity of 

systematic investment in digitisation and employee training to ensure the broader 

implementation of these technologies in Serbian cultural institutions. 

Key words:  immersive technologies, virtual reality (VR), augmented reality 

(AR), cultural heritage interpretation, cultural heritage digitisation. 
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ИНТЕРПРЕТАЦИЈА ПУТЕМ ИМЕРЗИВНИХ 

ТЕХНОЛОГИЈА У КУЛТУРНИМ ИНСТИТУЦИЈАМА 

СРБИЈЕ 

Апстракт  

Интерпретација културног наслеђа представља кључну компоненту у очува-

њу и промоцији културног идентитета, пружајући могућност да се публика дубље 

повезује са културним садржајем. Савремене технологије, као што су виртуелна 

реалност (ВР) и проширена реалност (АР), омогућавају нове начине представља-

ња наслеђа, који укључују интерактиван и ангажујући приступ публици. Ово 

истраживање је спроведено у 14 културних институција у Србији, са циљем испи-

тивања употребе имерзивних технологија као алата за интерпретацију културног 

наслеђа. Резултати указују да, иако већина запослених у овим установама пре-

познаје потенцијал имерзивних технологија, њихова примена је ограничена. 

Главни изазови су недостатак финансијских средстава, техничке инфраструктуре 

и специјализоване обуке запослених. Упркос овим ограничењима, запослени у 

културним установама изразили су отвореност према иновацијама и заинтересо-

ваност за унапређење својих дигиталних вештина.Налази истраживања показују 

да увођење имерзивних технологија може значајно допринети побољшању искуства 

посетилаца и промоцији културног наслеђа. Истовремено, ово истраживање ука-

зује на неопходност систематског улагања у дигитализацију и обуку запослених, 

како би се обезбедила шира примена ових технологија у културним установама 

Србије.  

Кључне речи:  имерзивне технологије, виртуелна реалност (ВР), проширена 

реалност (АР), интерпретација културног наслеђа, дигитализација 

културног наслеђа. 

INTRODUCTORY NOTES 

With the rapid development of technology worldwide, the need has 

arisen to explore the relationship between interpretation and immersive 

technologies applied in cultural institutions. In line with this, the present 

study first aimed to determine how immersive technologies have been im-

plemented in various cultural institutions across the globe. The focus was 

then placed on identifying how these technologies are utilised within cul-

tural institutions in Serbia. The information obtained will provide insight 

into how immersive technologies can be implemented as an interpretative 

tool to enhance the quality of visitors’ cultural experiences. 

The concept of interpretation refers to a range of activities designed 

to raise public awareness and improve the understanding of cultural herit-

age sites. This includes printed and electronic publications, public lectures, 

on-site and off-site exhibitions, educational programs, community initia-

tives, as well as continuous research, training, and evaluation of the inter-

pretation process itself (ICOMOS, 2008). Tilden (1997) defines interpreta-

tion as a means of communicating ideas and emotions to visitors, with the 
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intention of enriching their understanding and appreciation of the world, 

and their place in it. 

Different approaches to cultural heritage interpretation can have a 

significant impact on visitors, by contributing to the development of aware-

ness regarding the value of cultural heritage (Nyaupane, 2023), enabling a 

better understanding of one's own cultural identity, and strengthening con-

nections with other cultures (Shalaginova, 2012). Technology has the po-

tential to open new doors in terms of understanding, accessibility, and in-

teraction between visitors, artworks, and cultural objects (Wang, 2024). 

Modern technologies have had a profound impact on communities, 

culture, and spaces, enabling new modes of communication, interaction, 

and mediation between museums and visitors (MuseumNext, 2019). Nu-

merous studies from Germany (Hess et al., 2018), Sweden (Boogh, 2013), 

and the Netherlands (Dijkshoorn et al., 2018) highlight the presence of dig-

italisation in museums. These encompass a wide range of activities, from 

collecting digital photographs, to maintaining interactive collections on 

websites. This has largely been facilitated by the commercialisation of nu-

merous new technologies, such as smartphones, virtual and augmented re-

ality, and the internet, allowing museums to integrate multiple media for-

mats simultaneously in their interpretative efforts. The significance and 

value of such communication channels became particularly evident during 

the crisis caused by the COVID-19 pandemic, when technology served as 

a crucial link between people and culture (Ciecko, 2020). Interactive inter-

pretation is a key strategy for attracting public interest and engagement, 

whether through interpreters or interpretative devices (Errichiello et al., 

2019). 

The impact of immersive technologies extends far beyond a single 

field and will undoubtedly have profound and far-reaching consequences 

across numerous sectors in the years to come (Load, 2023; Baltezarević, 

2024). Their rapid development and applications open opportunities for 

revolutionary changes in accessing information, acquiring skills, and cre-

ating new forms of interaction. The transformation of traditional cultural 

institutions in Serbia into digitised institutions enriched with immersive 

technologies is still in its early stages. However, many museums have be-

gun exploring the potential of these technologies, and their leadership and 

staff have expressed interest in implementing changes and modernising 

these institutions. 

In this context, the aim of the survey conducted within this study 

was to assess the extent to which immersive technologies are utilised as 

interpretative tools in cultural institutions, and to determine the perception 

of managers and employees regarding the use of immersive technologies 

in these institutions. 
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Theoretical Frameworks for Understanding Immersive Technologies  

in Cultural Heritage Interpretation 

Examining the results of previous research, it can be concluded that 

technology has played a significant role in the development of cultural in-

stitutions (Poulopoulos & Wallace, 2022; Bakhshi & Throsby, 2012). Dur-

ing the 1960s, technology in museums was primarily used for documenta-

tion and collection management. Later, with the advancement of infor-

mation and communication technologies, the focus of museums shifted 

from collection objects to visitor experiences. This shift served as a driving 

force in the debate on the connection between newly developed technolo-

gies, museum interpretation, and visitor experiences (Ch’ng et al., 2019; 

King et al., 2016). According to previous studies, museums have redefined 

their purpose and adopted a ‘visitor-oriented’ approach, to provide audi-

ences with an immersive experience. Thanks to the implementation of new 

technologies, modern museums have been rebranded as ‘digital virtual mu-

seums’ (Elgammal et al., 2020; Shaharir & Zanuddin, 2018). 

The term ‘immersion’ in the context of technology describes the ex-

tent to which computer displays can provide a compelling illusion of real-

ity, by stimulating human senses (Slater & Wilbur, 1997; Baltezarević, 

2024). In today's constantly connected and dynamic world, immersive 

technologies have the potential to transform the daily lives of billions of 

people. From a global economic perspective, virtual and augmented reality 

are becoming increasingly important worldwide, rapidly emerging as 

standard approaches to learning, training, and practical applications across 

various sectors, including education, the military, healthcare, and other 

fields (Baltezarević, 2024). Thanks to innovative immersive technologies, 

visitors can interact with museum exhibits (Zhang et al., 2024). Addition-

ally, through dynamic visual displays, lighting, and sound effects created 

using immersive technologies such as augmented reality, 3D projections, 

and holography, visitors gain the impression of being transported into a 

different environment (Yin, 2024; Ma et al., 2023). 

Exponential technological advancements offer increased internet 

speeds and accessibility, further bridging the digital and physical worlds 

through interconnected devices, including mobile phones. These develop-

ments present new opportunities for the preservation, archiving, promo-

tion, utilisation, and reuse of cultural heritage (Damala et al., 2019; Devine 

& Tarr, 2019; Zhou et al., 2019). 
Previous research has also highlighted that cultural organisations are 

engaging in new and more frequent interactions with users, as they are now 
two integral parts of the same process. For the first time in history, users 
and institutions managing information share a common informational 
space through the internet. This has created new opportunities for cultural 
organisations to explore, leverage, and connect cultural information with a 
global online audience. The use of digital technologies and networks can 
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significantly enhance the perceived value of cultural heritage collections 
among visitors (Ch’ng et al., 2019; Ghani & Shamsuddin, 2020). 

Tilden’s principles of interpretation (Tilden, 1957) provide a valua-
ble foundation for creating engaging and effective interpretive experiences. 
By combining these principles with immersive technologies such as virtual 
and augmented reality, it is possible to develop even more powerful and 
meaningful interpretive experiences. 

Peng highlighted that smart museums utilise immersive technolo-
gies that break the limitations of information collection. In the past, data 
collection relied on semi-automated and manual approaches, which had 
long cycles and specific spatial requirements. In contrast, the data collec-
tion process in smart museums is based on a fully automated system that 
includes data acquisition, storage, management, and sharing, transforming 
it into a dynamic method. According to Peng, a smart museum focuses on 
visitor needs, and by acknowledging their perspectives and preferences, it 
strives to provide a pleasant service that stimulates visitors’ enthusiasm and 
encourages their participation (Peng, 2022). 

According to Barbieri et al. (2017), virtual museum (VM) systems 
represent a highly effective solution for conveying cultural content, thanks 
to their engaging and educational approach. E-visitors have the opportunity 
to explore virtual museums and galleries using their computers, tablets, and 
smartphones. Through VM installations, visitors can view digitised art-
works and explore reconstructed historical sites. The goal of implementing 
3D technologies in museums and galleries is to create a system that pro-
vides an enjoyable, informative, and immersive experience for virtual mu-
seum visitors. In such an environment, there are more opportunities for 
learning through educational games, than in traditional museums and gal-
leries (Barbieri et al., 2017). 

There are also studies that analyse the impact of immersive technol-
ogies as interpretation tools in working with children. One study found that the 
application of digital technologies in museums influences children’s critical 
thinking about history, stimulates their curiosity, creates memorable moments, 
initiates discussions, and fosters a desire for further exploration of museum 
exhibits of all types (Andre, Durksen & Volman, 2017). Another study 
emphasised that interaction between schoolchildren and AR applications 
encourages children to actively explore the museum and engage with objects 
and artefacts in new ways (Moorhouse, Tom Dieck & Jung, 2019). 

Previous research has identified several methods of interpretation 
used in virtual exhibitions. Initially, the trend was to employ static exhibi-
tion methods that relied on text or images, resembling digitised collections 
or books. More recently, by integrating various media and communication 
technologies, more effective and compelling exhibition methods have 
gained popularity. A significant difference in exhibition methods can be 
observed in terms of visualisation and user interaction, including high-res-
olution images, video and hypermedia presentations, Web3D, VR, AR, virtual 
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exhibitions, immersive worlds, sensors used to collect visitor data, and 
educational applications designed to enhance or create new experiences during 
virtual tours (Amato et al., 2017; Ch’ng et al., 2019; Damala et al., 2019). 

Virtual Reality as a Tool for Interpretation in Cultural Institutions 

Romanelli argues that technology enables museums to design virtual 

museums as digital projections of traditional museums, while also creating 

opportunities for promoting social values and innovation, engaging users 

in the process of generating cultural content (Romanelli, 2021). Pavithra 

highlights that the first prototypes of technology enabling virtual reality 

emerged in the 1970s, and defines virtual reality as a simulated experience 

that can be either similar to or completely different from the real world. 

The roots of virtual reality lie in a combination of 3D still images, computer 

games, computer-assisted instruction, simulator equipment, and more. 

Some VR installations present immersive environments through special-

ised headsets that replace or supplement the view of the real world. Virtual 

reality can simulate both real and imaginary events, ranging from a walk 

in the park, to an exploration of Mars (Pavithra, 2020). 

Conducted analyses indicate that in virtual displays, digitised arte-

facts can be observed from any desired angle, with zooming capabilities 

allowing viewers to see even the smallest details, such as fine cracks or 

brushstroke traces. Additionally, archaeological remains can be recon-

structed and visualised using computer-generated imagery (Amato et al., 

2017; Kim, 2018). 

Romanelli identifies three categories of virtual museums. The bro-

chure museum is a website that provides future visitors with administra-

tive information about the museum, such as opening hours, available ser-

vices, collection types, room layouts, displayed objects, and contact details. 

The content museum is a website that makes museum collections acces-

sible, presenting content in an object-oriented manner. The learning mu-

seum is a website that establishes a personalised relationship between vis-

itors and the museum, offering different entry points for virtual visitors 

based on age, background, and prior knowledge (Romanelli, 2021). 

Dragičević and Bagarić examined the attitudes of ten managers and 

employees in art galleries in Dubrovnik toward virtuality, through an em-

pirical study conducted in 2015. Their findings indicate that visitors of vir-

tual art galleries can positively contribute to the promotion of traditional 

art galleries, despite the absence of specific promotional messages on their 

websites. A notable example is the Apolon Online Art Gallery in Croatia, 

which offers virtual tours and promotional activities for its visitors 

(http://galerija-apolon); (Dragičević & Bagarić, 2019). 

It is evident that virtual reality can be utilised to experiment with 

new forms of interpretation, storytelling, and creative expression, offering 

visitors of cultural institutions the opportunity to engage with art, history, 

http://galerija-apolon/


Immersive Technologies for Heritage Interpretation in the Cultural Institutions of Serbia   137 

 

and science in novel and fascinating ways. A compelling example is the 

virtual tour of ancient Pompeii, which was brought to life in a virtual video 

guide created at Lund University in Sweden, and made available on the 

YouTube platform (2016). 

Augmented Reality as a Tool for Interpretation in Cultural Institutions 

Pavithra defines augmented reality (AR) as a technology that enhances 

the physical world by adding layers of digital information. Unlike virtual 

reality (VR), AR does not create artificial environments to replace the real 

world. Instead, AR appears within a direct view of the existing environment, 

adding sounds, videos, and graphics. A view of the physical environment of 

the real world with superimposed computer-generated images, thereby altering 

the perception of reality, constitutes AR (Pavithra, 2020). 

Ding explains that augmented reality is a mobile technology attract-

ing increasing attention from museum professionals, researchers, and edu-

cators, due to its ability to enhance visitor engagement and create additional 

value in the learning process (Ding, 2017). According to Ding (2017), AR 

applications benefit both visitors and museums for three main reasons: 

▪ Provides multiple layers of information 

AR tools enable visitors to transform their smartphones into pocket-

sized screens that turn surrounding spaces into a stage for endless addi-

tional layers of information. Furthermore, compared to the widely used 

mobile option of scanning QR codes, which typically requires a manual 

tracking system, AR options in museum applications operate on an auto-

matic image recognition system, allowing objects from the real world to be 

scanned (Ding, 2017). 

▪ A powerful tool for increasing interaction 

By offering AR applications that utilise location-based services, mu-

seums allow visitors to independently gather information and observe de-

tails of exhibited artworks. This way, visitors do not only acquire basic 

knowledge about the displayed artworks or exhibitions with the help of 

texts on gallery walls, but also gain access to an additional layer of infor-

mation. When more information is made available in this manner, it facil-

itates discussions among visitors, and strengthens the connection between 

museums and their audiences (Ding, 2017). 

▪ A creative tool for education 

AR applications allow visitors to gain knowledge about exhibited 

artworks in an engaging and informative way. Additionally, they can en-

courage visitors to discover details about the displayed works, and deepen 

their reflections (Ding, 2017). 

AR applications for cultural institutions serve as remarkable inter-

pretation tools that encourage visitors to independently explore artworks, 
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and interact with them in an imaginative and engaging way. With the help 

of these applications, visitors can examine artworks more closely and learn 

more about them. AR applications can also present the story behind a given 

artwork, making the experience even more enjoyable and interesting for 

visitors. Cianciarulo (2015) found in his research that museums offering 

AR experiences positively influence individuals’ curiosity to try new tech-

nologies, with people visiting museums specifically to experience AR, 

thereby increasing museum attendance. In this study, AR was particularly 

enjoyable for young children (Cianciarulo, 2015). 

Conversely, web-based AR is another type of augmented reality that 

is more practical compared to application-based AR, primarily due to its 

accessibility and convenience. It can be used on any device with a web 

browser and does not require any additional AR application downloads. 

Many popular museums, such as the Louvre, the British Museum, the Met-

ropolitan Museum of Art, the National Gallery, and the Smithsonian Na-

tional Museum of Natural History, offer web-based AR on their websites. 

Augmented reality is undoubtedly a valuable technological ad-

vancement that cultural institutions worldwide are beginning to adopt, to 

attract and further educate visitors about cultural heritage. 

Mixed Reality as a Tool for Interpretation in Cultural Institutions 

Pavithra defines mixed reality (MR) as a combination of the real and 

virtual worlds, where physical and digital objects coexist and interact in 

real-time. MR possesses numerous functionalities, such as physical envi-

ronment mapping, gesture monitoring, language processing for voice 

recognition, and more, offering a real-life experience (Pavithra, 2020). 

The motivation behind the development of MR systems lies not only 

in the desire to ‘see’ a virtual or digital layer or object, as is the case with 

AR systems, but also in enabling physical interaction and manipulation 

(Maas & Hughes, 2020). This very capability of interaction between virtual 

objects and the real world is what distinguishes AR from MR. However, 

many researchers and scholars view MR as synonymous with AR (Lungu 

et al., 2021). Pavithra argues that enterprises, in this case, cultural institu-

tions, that implement MR achieve a high level of efficiency, as it provides 

an immersive experience and a personalised perspective without any dis-

tractions (Pavithra, 2020). 

Examining the findings of previous studies, it can be concluded that 

augmented, virtual, and mixed reality are becoming standard in the ongo-

ing transformation within tourism, hospitality, and cultural heritage man-

agement (Bae et al., 2020; Buhalis et al., 2019; Guttentag, 2010; Loureiro 

et al., 2020; Yung & Khoo-Lattimore, 2019). Although further research on 

mixed reality is necessary, it can be concluded that, with all its character-

istics, it holds great potential for application in the interpretation of cultural 

heritage. 
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Immersive Games as a Tool for Interpretation in Cultural Institutions 

Immersive games are defined as video games that transport the 

player into an alternative world, where, through the use of specific tech-

niques, they achieve a higher level of identification with the character they 

are playing. This is accomplished through a combination of well-structured 

gameplay, a fully developed narrative, and extreme realism enabled by cut-

ting-edge graphics. A realistic, open-world environment, enhanced by out-

standing graphics, is a crucial element that makes these games captivating. 

As technology advances, with 5G becoming increasingly dominant and 

buffering issues diminishing, game development studios are now able to 

create a seamless user experience, even when transitioning between con-

soles, laptops, and mobile devices. The world of video games is evolving. 

Sensory stimulation is rapidly becoming an integral part of the gaming ex-

perience, rendering traditional handheld controllers obsolete and less ap-

pealing. To attract users, designers now incorporate significantly enhanced, 

full-body sensory experiences that include augmented reality and complete 

virtual reality simulations (www.arm.com/glossary/immersive-gaming). 

A perfect example of cultural heritage interpretation through gaming 

was achieved in 2017 with the release of Assassin’s Creed Origins, which 

recreated ancient Egypt. In addition to its fictional storyline, the game in-

troduced a ‘museum mode,’ allowing players to participate in virtual tours 

of ancient Egyptian cities such as Alexandria, Thebes, and Memphis, 

guided by museum curators and historians (Nielsen, 2017; Ore, 2017). 

Pavithra argues that new AR games offer a significantly improved 

experience for players. Game environments are no longer confined to the 

virtual sphere, but instead extend into real life, where players engage in 

specific activities (Pavithra, 2020). In cultural institutions, immersive 

games serve as an effective way to spark interest among individuals of all 

ages and backgrounds. These interactive exhibits enable visitors to learn at 

their own pace. Moreover, such games, which utilise virtual and augmented 

reality as well as interactive storytelling, can be tailored to each individual, 

allowing them to explore and discover cultural heritage from the comfort 

of their homes. As the gamification industry expands, cultural institutions 

seize the opportunity to showcase their heritage to a wider audience. These 

applications aim to actively and practically engage specific target groups 

of visitors in interacting with museum content and collections, through ex-

perimental activities designed to achieve educational and other objectives 

(Damala et al., 2019; Doukianou et al., 2020; Pescarin et al., 2018, 2020). 

Gamification in cultural institutions aligns with all of Tilden’s 

(1957) principles of interpretation. It is not a sterile process, as players have 

the ability to choose their character, environment, and difficulty levels. Ad-

ditionally, the challenges they must overcome to advance to the next level 

stimulate learning, and the acquisition of information in an enjoyable way. 

The purpose of interpretation is to encourage the participation of diverse 

http://www.arm.com/glossary/immersive-gaming
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groups, varying in age and interests. Since interpretation aims to present a 

comprehensive picture, games can incorporate a retrospective review of a 

historical event or artefact, and bring it back to life, allowing for a compar-

ison between its role in the past and its significance today. Furthermore, 

gamification meets Tilden’s final principle that interpretation should differ 

for children and adults. Some games contribute to strengthening the con-

nection between cultural heritage and younger audiences, fostering faster 

learning and stimulating their curiosity to explore further as they grow 

older. This demonstrates that gamification represents a modern approach 

to interpreting cultural heritage for audiences. 

METHODOLOGICAL FRAMEWORK OF THE RESEARCH 

The aim of this research is twofold: first, to analyse the ways in which 
immersive technologies are implemented in cultural institutions worldwide, 
and second, to examine the current state of their application in Serbia. This 
was achieved through a review of relevant literature, which provides insight 
into global trends and examples of best practices. By doing so, the research 
aims to identify both the potential and the challenges of using immersive 
technologies as tools for interpretation. Based on the collected data, the study 
will offer guidelines for improving interpretative practices, and enhancing 
the visitor experience in Serbian cultural institutions. 

To develop a questionnaire suited to the needs of this research, it 
was first necessary to identify questions that would be appropriate for the 
study. As a starting point, the doctoral dissertation by Stojšić (2020), The 
Possibility of Applying Augmented and Virtual Reality in Geography 
Teaching and Learning, was used. The questions from this study were 
modified to assess the perspectives of managers and employees in cultural 
institutions regarding the use of immersive technologies as tools for cul-
tural heritage interpretation. The questionnaire consisted of two parts1. The 
first part covered the sociodemographic characteristics of respondents, 
such as age, gender, the cultural institution they represent, and their pro-
fessional position. The second part of the research focused on examining 
the attitudes of managers and employees toward the digital competencies 
of their work teams. These questions aimed to determine whether respond-
ents’ colleagues, for instance, can confidently, critically, and creatively use 
information and communication technologies (ICT) in both their profes-
sional and personal lives. Additionally, managers and employees were 
asked how frequently they would like to use ICT, and whether their cultural 
institutions possess the necessary equipment for ICT implementation. 

This set of questions was designed to better identify the digital skills 
of work teams across different cultural institutions. Furthermore, the ques-
tionnaire sought to assess the familiarity of managers and employees with 

 
1 https://docs.google.com/forms/d/1HJ1khqYhKBKihG197bscozVZ8UNI58UdS6J55a9ndA 
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the potential of immersive technologies, such as virtual and augmented re-
ality devices, as well as the frequency of their use within these institutions. 
The questionnaire helped determine the extent to which web-based AR, 
AR applications, VR interactive exhibitions, VR gamification, and VR 
tours have been utilised, as well as the degree and number of 360° video 
recordings implemented by cultural institutions. 

For the purposes of data collection and analysis, Google Forms and 
its data processing options were used. Microsoft Excel was applied for 

graphical representations, while the SPSS software was employed for con-

ducting descriptive statistics. 

RESULTS 

The research was conducted in January 2023 by distributing a newly 

developed questionnaire via email to 50 cultural institutions in Serbia. A 

total of 14 cultural institutions responded to the request for participation: 

The National Museum of Požarevac, The National Museum of Leskovac, 
The City Museum of Sombor, The Center for Fine and Applied Arts Terra 

– Kikinda, The Gallery of Fine Arts – Rajko Mamuzić Gift Collection, The 

National Museum of Niš, The National Museum of Pančevo, The Jewish 
Historical Museum, The Gallery of Matica Srpska, The Museum of Naïve 

Art Ilijanum, The Homeland Museum of Petrovac na Mlavi, The Homeland 

Museum of Jagodina, The National Museum of Serbia, and The Homeland 
Museum – Belimarković Castle in Vrnjačka Banja. 

During the data collection process, cultural institutions were con-

tacted multiple times to encourage participation. A total of 50 institutions 

were reached through official email correspondence, with additional at-

tempts made via telephone communication. Despite these repeated efforts, 

only 14 institutions responded and completed the questionnaire, while no 

responses were received from the remaining institutions. The research sam-

ple was predominantly female, with women comprising 78.6% of respond-

ents, compared to 21.4% male participants. The largest proportion of re-

spondents (42.9%) belonged to the 41–50 age group, followed by 28.6% in 

the 31–40 age group. The youngest (18–30) and oldest (51–65) age groups 

each accounted for 14.3% of respondents. 

The questionnaire was designed to assess employees’ digital com-

petencies, their perception of the impact of ICT on cultural institutions, and 

the potential for implementing AR and VR technologies. Questions related 

to digital competencies were based on a Likert scale (1–10), where partic-

ipants rated their team’s confidence in using ICT with an average score of 

7.8, their critical thinking with 7.7, and their creativity with 7.5. 

Furthermore, the responses indicated that the use of ICT in cultural 

institutions had a positive impact on visitors’ understanding of exhibits, as 

well as their motivation to revisit the institution. Managers and employees 
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expressed their intention to increase the use of information and communi-

cation technologies in the future, with 50% of respondents stating they 

would use them continuously, while 42.9% reported they would use them 

frequently. 

A descriptive statistical analysis was conducted using SPSS, and the 

results are presented in Table 1. The table displays mean values and stand-

ard deviations for various items related to the use of ICT and immersive 

technologies in cultural institutions. The analysis included questions re-

garding the application of AR and VR technologies, as well as the possi-

bilities for their implementation in institutional operations. 

Table 1. Descriptive statistics on the use of information and communication 

technologies and immersive technologies in cultural institutions 

Statement Mean Std. 

Deviation 

The use of ICT in the cultural institution where I work facilitates 

visitors’ understanding of cultural heritage. 
4 0.784 

The use of ICT in the cultural institution where I work increases 

visitor motivation. 
4 0.961 

If the cultural institution had the necessary ICT equipment, it 

would be able to plan for more frequent ICT use in the future. 
4.36 0.633 

I am familiar with AR technology. 3.57 1.016 

The cultural institution where I work has developed AR 

applications for mobile devices (smartphones or tablets). 
2 1.038 

The website of the cultural institution where I work has the 

capability to implement Web AR interaction. 
1.5 0.519 

AR content is frequently used in the cultural institution where I 

work. 
1.86 1.167 

The cultural institution where I work possesses various types of 

AR smart glasses (e.g., Microsoft HoloLens 2, Magic Leap One). 
1.86 0.363 

I am familiar with VR technology. 3.57 1.222 

The cultural institution where I work owns a VR headset. 1.71 0.469 

A VR headset is frequently used in the cultural institution where 

I work. 
1.79 1.188 

VR interactive applications related to museum or exhibition 

displays are frequently used in the cultural institution where I 

work. 

1.86 1.231 

VR gamified content related to exhibitions is frequently used in 

the cultural institution where I work. 
1.57 1.158 

VR tours are frequently used in the cultural institution where I 

work. 
1.79 0.975 

The cultural institution where I work has created 360° films. 2.71 1.541 

In the section of the questionnaire related to AR, participants rated 

their knowledge of AR potential on a scale from 1 to 5, with an average 

score of 4. Figure 1 presents the number of AR applications for mobile 
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devices (phones or tablets) created by the cultural institutions where the 

respondents are employed. 

 
Figure 1. Number of AR applications created for mobile devices  

(phones or tablets) 

Half of the respondents stated that their institution’s website has the 

potential for Web AR integration, while the other half reported otherwise. 

Figure 2 illustrates the frequency of AR content usage in cultural institutions. 

 
Figure 2. Frequency of AR content usage 

Regarding VR-related questions, participants also rated their 

knowledge of VR potential on a scale from 1 to 5, with an average score of 

4. Despite this level of familiarity, 71.4% of respondents stated that their in-

stitution does not own a VR headset, while 28.6% reported that their institu-

tion possesses this device. The use of VR content (such as VR applications, 

gamification, and virtual tours) was assessed as infrequent, typically occur-

ring only a few times per year. Figure 3 shows the number of 360° films 

created by the cultural institutions where the respondents work. 

 
Figure 3. Number of 360° films created in cultural institutions 
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DISCUSSION 

The research results indicate that ICT, including VR and AR, has 

the potential to enhance visitor experiences in cultural institutions; how-

ever, certain challenges in their implementation have also been identified. 

Employees in cultural institutions in Serbia reported a moderate to high 

self-assessment of their colleagues’ digital competencies, suggesting a gen-

eral readiness to adopt digital tools. However, the perception of creativity 

as the weakest component highlights the need for additional training in this 

area, particularly focused on the innovative use of new technologies. The 

findings emphasise the necessity of investment and education to improve 

the digital capacities of institutions. It is important to note that continuous 

education and technical support for employees will enable the more effec-

tive implementation of new technologies, making this aspect a crucial con-

sideration in the strategic planning of cultural institutions. Similar findings 

were reported by Wang and Liu in their study, where they emphasised the 

importance of ongoing employee education for the successful digital trans-

formation of museums (Wang & Liu, 2019). This underscores education as 

a key component in realising the full potential of these technologies. 

Despite a strong awareness of the potential of VR technology, only 

a very small number of cultural institutions in Serbia possess VR equip-

ment, indicating a lack of infrastructure. Even when VR content is used, such 

as 360° films and virtual tours, it is rarely integrated into the daily programs 

of institutions, limiting the potential for applying innovative approaches that 

enhance understanding and engagement with cultural content. 

A study conducted by Shehade and Stylianou-Lambert included in-

terviews with fifteen museum professionals worldwide to examine the 

ways in which VR is used in museums (Shehade & Stylianou-Lambert, 

2020). Their research revealed that the majority of respondents (nine mu-

seums) use VR sporadically, primarily in the context of temporary exhibi-

tions, while the remaining six museums have integrated VR technology 

into their daily operations. In two of the surveyed museums, the significant 

success of VR in temporary exhibitions influenced the decision to make 

this technology a permanent feature of their institutions. Respondents also 

shared their perspectives on the use of VR technology in museums. Half of 

them emphasised that VR provides a new mode of interpretation, allowing 

visitors to become personally engaged in the experience. They also high-

lighted that this technology helps people better understand art, objects, and 

concepts, while also encouraging them to re-evaluate their perspectives on 

a given topic (Shehade & Stylianou-Lambert, 2020). 

Research by Pei et al. suggests that while VR can offer a more im-

mersive experience, its successful implementation requires greater initia-

tive in terms of development and application. It is particularly important 

for institutions to ensure adequate infrastructure that facilitates the effec-

tive use of VR technology, so that its full potential can be realised. The 
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quantitative analysis of their study showed that VR technology—both 

desktop and mobile—helps users recognise information more easily, while 

mobile VR provides a higher level of user satisfaction. Furthermore, desk-

top VR was rated as easier to use and learn, which may be a critical factor 

when deciding which technology to implement in specific contexts (Pei et 

al., 2023). The qualitative analysis, on the other hand, highlighted that mo-

bile VR museums provide a greater sense of ‘immersion,’ while desktop 

VR museums offer better guidance through content. It is essential for each 

institution to carefully consider which technology best suits its specific 

needs and those of its visitors. Each VR format has its own advantages in 

presenting museum content (Pei et al., 2023). 

Although half of the cultural institutions in Serbia have not inte-

grated web AR on their websites, research has shown that employees rec-

ognise the potential of AR technology. The results indicate that, while there 

is a basic understanding of this technology, its practical application is lim-

ited. This situation is most likely due to financial and technological con-

straints, as well as a lack of expertise in developing and maintaining AR 

applications. It also points to the need for increased investment in the de-

velopment of AR tools, as well as education on how to apply them. 

In this regard, Ifeanyi believes that augmented reality has great po-

tential to enhance visitor engagement and learning in museums, by provid-

ing personalised and interactive experiences. However, challenges such as 

technological limitations and the need for seamless integration remain. 

Ifeanyi argues that future research should focus on overcoming these ob-

stacles to allow AR to contribute to the quality of museum exhibitions 

(Ifeanyi, 2024). 

It is particularly important to consider the aspects related to the in-

tegration of this technology on the websites of cultural institutions, as such 

an approach can significantly improve accessibility and interaction with 

content. Piva, in his research on the “Ara Pacis” museum, reveals that the 

implementation of virtual and augmented reality in the exhibition of the 

family of Emperor Augustus and the city of Rome was a great success. In 

the first three months, 11,000 visitors came to enjoy the technology applied 

to one of the most important Roman artworks (Piva, 2017). These examples 

indicate that immersive technologies are redefining museum and gallery 

interpretation.  

Recent studies underline that immersive technologies entail ethical 

and legal challenges, particularly regarding privacy, data security, accessi-

bility, and psychological impact (Shadowen & Hosfelt, 2020; Slater & 

Haggard, 2020; Cox et al., 2024). In Serbia, the Strategy for the Develop-

ment of the Electronic Communications System until 2027 stresses that 

technological adoption in public institutions must ensure information secu-

rity and regulatory compliance (Government of the Republic of Serbia, 

2024). Accordingly, immersive practices in cultural institutions should be 
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framed not only as innovative tools of interpretation, but also as processes 

requiring robust governance and ethical oversight. 

Comprehensive research clearly shows that there is potential and in-

terest among cultural institution employees for the application of immer-

sive technologies. However, further investigation is needed to identify the 

key challenges cultural institutions face. A question arises as to whether 

the problem lies in management, the lack of skilled personnel to implement 

and maintain these technologies, or in government programs and policies 

that do not allocate sufficient budgets for their implementation. 

Although some employees had not previously encountered these 

technologies, their responses showed initiative and a willingness to learn 

and adapt. Additionally, it is important to note that responses were received 

from only 14 institutions, which raises the question of why the other insti-

tutions were unwilling to participate in the research. It is possible that the 

reason lies in insufficient knowledge of these technologies, or a reluctance 

to publicly acknowledge that they are not up to date with current trends. 

Despite these challenges, cultural institutions in Serbia enjoy great 

respect, both among the local population and internationally, as guardians 

of cultural heritage. This is precisely why this research emphasises the im-

portance of finding ways to implement immersive technologies on multiple 

levels, as they have proven to be highly effective tools for interpreting cul-

tural heritage in global practice. 

CONCLUSION 

Considering all available literature, it can be concluded that the im-

plementation of immersive technologies as a tool for interpretation in cul-

tural institutions yields very positive effects. Recognising the significance 

it holds in bringing cultural heritage closer to visitors, it is of great im-

portance for cultural institutions to embrace immersive technologies as 

their ally on the path to higher-quality interpretation. Based on the data 

obtained from this research, it can be concluded that only a small number 

of cultural institutions in Serbia are utilising immersive technologies. How-

ever, despite this, the cultural institutions that participated in this study 

showed interest in their implementation. 

It is important to note that the frequency of immersive technology 

usage is largely limited due to the lack of necessary equipment. This is 

primarily a result of the limited budgets allocated to these institutions, 

which are state-owned. Museums in Serbia are only beginning to adopt a 

new mindset oriented towards technological innovations, and investing in 

technological innovations within these institutions can be seen as a national 

investment in the cultural sector, which will create new opportunities for 

its further development. Therefore, there is both a reason and a need for 

further research into the advantages and disadvantages of using digital 
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technologies as tools for interpretation in the context of cultural institutions 

in Serbia. The adoption of AI demands a balanced approach that harmo-

nises human, legal, managerial, and ethical factors. In addition, the devel-

opment of new policies and protective mechanisms, as well as interdisci-

plinary collaboration among experts in informatics and related fields, is 

crucial to prevent biases and human rights violations in these new technol-

ogies (Škorić & Galetin, 2024). 

The main limitation of this research was the small number of cul-

tural institutions in Serbia that responded to the survey. The relatively small 

number of respondents prevented a realistic understanding of the attitudes 

of managers and employees in cultural institutions in Serbia toward the use 

of immersive technologies as a tool for interpreting cultural heritage. In 

line with this, future research could focus on overcoming this issue through 

face-to-face interviews with managers and staff in cultural institutions, as 

well as by examining the current application of immersive technologies in 

these institutions. 
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ИНТЕРПРЕТАЦИЈА ПУТЕМ ИМЕРЗИВНИХ 

ТЕХНОЛОГИЈА У КУЛТУРНИМ ИНСТИТУЦИЈАМА 

СРБИЈЕ 
Ивана Маневска, Татјана Пивац, Снежана Бесермењи Ленка Истијановић 

Универзитет у Новом Саду, Природно-математички факултет, Нови Сад, Србија 

Резиме 

Интерпретација наслеђа је кључна компонента у очувању и промоцији културног 

идентитета, пружајући публици могућност да се дубље ангажује са културним са-

држајем. Савремене технологије, попут виртуелне стварности (ВР) и проширене 

стварности (AР), омогућавају нове начине представљања наслеђа, укључујући интер-

активне и ангажујуће приступе за публику. Брзи развој и примена имерзивних техно-

логија отварају могућности за револуционарне промене у приступу информацијама и 

интеракцији.  

Истраживање је имало два циља анализу примене имерзивних технологија у свету 

и испитивање стања у Србији. Преглед литературе омогућио је увид у глобалне трен-

дове и изазове примене ових технологија у културним институцијама. Анкета је кре-

ирана на основу докторске дисертације Стојшића (2020) и прилагођена за испитивање 

ставова менаџера и запослених у културним установама. Упитник је обухватио со-

циодемографске карактеристике испитаника, дигиталне компетенције њихових ко-

лектива и учесталост употребе имерзивних технологија. За анализу података кориш-

ћени су Google Forms, Microsoft Excel и SPSS. 

https://doi.org/10.1515/pdtc-2019-0004
https://doi.org/10.22190/TEME230309032S
https://www.youtube.com/watch?v=ETd7pszxhnc
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Истраживање је спроведено у јануару 2023. године, а упитник је послат на 50 кул-

турних институција у Србији. Одговорило је 14 институција, док остале нису дале 

повратну информацију. Резултати указују на то да, иако већина запослених у овим 

установама препознаје потенцијал имерзивних технологија, њихова примена је и да-

ље ограничена. Главни изазови су недостатак финансијских средстава, техничке ин-

фраструктуре и специјализоване обуке за особље. Технолошка компетентност запо-

слених је оцењена као задовољавајућа, али је употреба проширене стварности ретка, 

што указује на потребу за унапређењем технолошких ресурса. 

Упркос овим ограничењима, запослени у културним установама исказали су 

отвореност према иновацијама и спремност да унапреде своје дигиталне вештине. На-

лази такође наглашавају да су континуирана едукација и техничка подршка запосле-

нима од суштинског значаја за успешну имплементацију имерзивних технологија. 

Претходна истраживања истичу да континуирана обука игра кључну улогу у диги-

талној трансформацији музеја, што додатно наглашава неопходност стратешког пла-

нирања за усвајање технологија. 

Резултати овог истраживања сугеришу да увођење имерзивних технологија може 

значајно допринети побољшању искуства посетилаца и промоцији културног насле-

ђа. Поред тога, студија наглашава потребу за систематским улагањем у дигитализа-

цију и обуку запослених како би се омогућила шира примена ових технологија у срп-

ским културним установама. Решавањем ових изазова, културне установе могу оси-

гурати одрживију и ефикаснију интеграцију имерзивних технологија, што би у конач-

ници могло да редефинише музејску и галеријску интерпретацију. Ово истраживање 

представља основу за даљи развој стратегија усмерених на интеграцију имерзивних 

технологија у музеје и галерије, унапређење интерпретације наслеђа и повећање до-

ступности културног садржаја.  

Улагање у технолошке иновације у културним институцијама може се посматра-

ти као стратешка инвестиција у будућност културног наслеђа. Будућа истраживања 

требало би да продубе разумевање овог феномена кроз директне разговоре са 

стручњацима и анализу постојећих пракси, доприносећи даљем развоју и иноватив-

ним приступима у интерпретацији културе. 


