UDC 069:[004.738.5:008

ENHANCING VISITOR EXPERIENCE AND WORK EFFICIENCY THROUGH
THE DIGITIZATION OF CULTURAL HERITAGE IN MUSEUMS!

Dejan Maslikovi¢, PhD
Institute of Social Sciences, Belgrade
dmaslikovic@idn.org.rs

Nevena Novakovi¢
(researcher-intern)
Institute of Social Sciences, Belgrade
nnovakovic@idn.org.rs

Abstract: The digitization of cultural heritage in museums has revolutionized the way museums operate, manage
collections, and engage with visitors. This article explores the impact of digitization on museum work, focusing on
how digital technologies can enhance the efficiency of curatorial processes, improve conservation efforts, and foster
collaboration. It also examines how digitization transforms the visitor experience by offering personalized, acces-
sible, and interactive content through virtual tours, augmented reality, and multimedia displays. Furthermore, the
article discusses the essential skills required by museum employees, including digital literacy, data management,
and technical expertise in areas such as 3D imaging and user experience design. The paper also highlights the types
of equipment necessary for successful digitization, such as scanning tools, digital storage solutions, and interactive
display systems. By integrating these technologies, museums can improve operational workflows, expand their
global reach, and provide engaging, educational experiences for diverse audiences.
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INTRODUCTION

The main activity of museums is the collection,
recording, documentation and preservation of mov-
able cultural heritage. In addition to this activity, mu-
seums have an obligation to display objects that rep-
resent cultural heritage. Objects are exhibited, that is,
presented to the public in various ways: in space, in
showcases, by creating ambient wholes, digitally, illus-
tratively, in printed form or in some other way."!

In Serbia, the process of digitizing cultural herit-
age in museology, but also in other cultural fields, is
set at the national level and directly defined by the
Guidelines for the Digitization of Cultural Heritage
in the Republic of Serbia adopted by the Government
in 2017 and the Regulation on Detailed Conditions

! This paper was written as part of the 2025 Research Pro-
gramme of the Institute of Social Sciences with the support
of the Ministry of Science, Technological Development and
Innovation of the Republic of Serbia.

for the Digitization of Cultural Heritage adopted in
2019. It is also more closely defined in the Strategy for
the Development of Culture, the Law on Museum Ac-
tivities, the Law on Cultural Heritage and the Law on
Culture.” These government acts have made digitiza-
tion a mandatory job for employees and a mandatory
activity for museums.

The digitization of cultural heritage is rapidly trans-
forming the museum sector, offering unprecedented
opportunities to enhance both internal operations
and visitor engagement. As museums seek to preserve,
catalog, and share their collections, digital technologies
provide an essential toolkit for improving efficiency,
safeguarding artifacts, and expanding access to cultur-
al heritage (Ognjanovi¢ et al. 2019). The transition from
physical to digital records allows for better management

2 All documents are available on https://kultura.gov.rs/tekst/
43/zakoni-i-uredbe.php and https://kultura.gov.rs/tekst/4052/
pravilnici-direktive-i-resenja.php

115



PAITI MY3EJA BOJBOJIVIHE 67

MY3EOJIOTUJA

of collections, more effective conservation practices,
and increased collaboration between institutions
worldwide (Ognjanovic et al. 2019).

Furthermore, the digitization of museum collec-
tions enriches the visitor experience, enabling new
forms of interaction and educational opportunities
(Siliutina et al. 2024). Through virtual exhibitions, 3D
scanning, and augmented reality (AR), museums can
create immersive, personalized experiences that ex-
tend beyond the traditional boundaries of physical
spaces (Shehade et al. 2020). Visitors are not only able
to interact with artifacts in innovative ways, but also
to access digital content remotely, broadening acces-
sibility for global audiences.

However, the digitization process requires signifi-
cant investments in both technological infrastructure
and human expertise. Employees must develop a diverse
skill set encompassing digital literacy, data manage-
ment, technical proficiency in imaging and scanning
technologies, and understanding the nuances of user
experience design. Additionally, museums must invest
in cutting-edge equipment and software that support
high-quality imaging, storage, and interactive displays
(Terras 2007).

Also, digital objects can be used to increase the
visibility of museum activities and even the visibility of
the objects and collections themselves on the internet,
especially on social networks, and thus increase in-
terest among potential visitors (Krsti¢ 2019).

This article explores the various facets of digitiza-
tion within museums, focusing on how it can enhance
the work of museum employees, improve operational
processes, and create more engaging and inclusive ex-
periences for visitors. It will also offer insights into the
necessary skills for museum staff and the technolog-
ical tools that facilitate successtul digitization efforts.

POSITIVE EFFECTS

Digitizing cultural heritage in museums involves
converting physical artifacts, documents, and other
materials into digital formats (as defined in the Guide-
lines - creating digital objects), which can be stored,
analyzed, and displayed via digital platforms. This
transformation has several benefits for museum op-
erations, employee roles, and visitor experiences.

The paper will highlight several positive effects of
digitization that affect the work of museums. There are
many scientific and professional papers on this topic
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in domestic and international journals and books.
These effects are roughly grouped and adapted to the
situation in museums in Serbia and are based on per-
sonal experience.

IMPROVEMENT OF MUSEUM WORK
AND EMPLOYEE ROLES

« Efficiency in archiving and cataloging:

Digitization allows for faster and more accurate
cataloging and archiving. Museums can use digital
systems to manage their collections, making it easier
to track items, retrieve information, and monitor the
condition of objects. Employees need skills in data
management, including databases, metadata standards,
and cataloging systems (Zlodi 2004).

Museums in Serbia are a good example of this kind
of work. The Unified Information System (JIS) has
been implemented in over 80 museums and galleries
and enables fast, precise and efficient work of curators
(Bojkovic¢ 2016).

+ Enhanced conservation efforts:

Digital records help conservators monitor the state
of artifacts over time, as detailed digital images or scans
can detect minor changes in artifacts that may not be
visible to the naked eye. For this, employees must be
trained in conservation techniques and the use of dig-
ital imaging tools (e.g., 3D scanning, high-resolution
photography) (Peters et al. 2017).

Enhanced conservation efforts in museums have
been significantly bolstered by digitization, providing
new methods for preserving and protecting cultural
artifacts. High-resolution 3D scanning, digital imag-
ing, and artificial intelligence-powered restoration
techniques allow for detailed documentation of arti-
facts, reducing the need for physical handling and
minimizing wear and tear (Karagiannis 2024). Data
on cultural heritage in digital form facilitates precise
monitoring of the condition, monitoring external fac-
tors: temperature, humidity, pathogenic elements and
light exposure. In addition, digitization ensures that if
a cultural asset is damaged, lost, or destroyed, its dig-
ital object remains, ensuring further opportunities
for research and public engagement. Digital modeling
and design tools also help in the restoration of cultural
heritage by reconstructing missing elements with great
precision. Through digitization, museums can extend
the lifespan of cultural assets by using digital instead
of physical objects and make them more accessible to
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researchers and the public, ensuring the preservation
of cultural heritage for future generations (Karagiannis
2024).

+ Collaboration and sharing:

Digitization can facilitate collaboration with other
institutions and researchers by sharing information
and data in digital form quickly, accurately, and clearly.
Employees must be skilled in managing digital rights,
copyright laws, and establishing protocols for secure
data sharing (Paul et al. 2024).

IMPROVEMENT OF VISITOR
EXPERIENCE

« Use of digital objects:

Museums can enhance the visitor experience by
integrating multimedia elements such as virtual tours,
interactive displays, and augmented reality (AR) into
standard settings. Digital objects can be displayed in
more immersive ways that provide a visitor experi-
ence beyond that expected with traditional methods.
Visitors can explore exhibits remotely, creating an op-
portunity for wider accessibility.

In the 21% century, it is unthinkable that visitors of
any age would enjoy classic, monotonous and static
displays. Today’s audience, accustomed to faster chang-
es in content, bright colors, lots of information, photos,
and video material—while engaging as little personal-
ly as possible—needs to experience museum objects in
interactive formats. This can only be achieved through
the use of digital objects, augmented reality, virtual-
ization, three-dimensional representation of objects
and the ability to select and linger on content that in-
terests them, and even store them on mobile devices.
As Terras stated in her article, it is essential that these
tools are used and that employees have the skills to im-
plement them in their work. Especially skills in multi-
media design, AR development, and interactive exhibit
programming (Terras 2007).

+ Educational, interactive tools and accessibility:

Digitized content can be used to create education-
al tools such as interactive quizzes, learning apps, and
even games. These tools can be used in educational
workshops, making the museum experience more en-
gaging and educational for different audiences, espe-
cially children.

The Museum of Vojvodina is an example of a mu-
seum where digital tools in education have been applied

to a large extent.” There are good examples in other
museums as well. Especially when it comes to the use
of digital guides, applications that are downloaded to
mobile phones and used instead of human guides.
Digital platforms can provide personalized experiences
by allowing visitors to access content based on their
interests or needs (e.g., language preferences, accessi-
bility options like text-to-speech). This improves in-
clusivity and broadens audience reach (Eghbal-Azar
et al. 2016).

Digital guides in museums, including QR codes,
barcodes, and mobile apps, have created a new dimen-
sion in museum visits by providing interactive and
personalized experiences. QR codes and barcodes
placed near exhibits allow visitors to access additional
information, high-resolution images, audio guides, and
even augmented reality (AR) features simply by scan-
ning with their smartphones. These digital tools enhance
accessibility, offering multilingual content.

Mobile applications can also be used with addition-
al features, including GPS navigation. This tool allows
visitors to follow pre-created thematic routes. This is
particularly suitable for large archaeological sites.
Some museums integrate chatbots with artificial in-
telligence (AI) to answer visitors’ questions in real time
(Gaia et al. 2019). Additionally, digital guides reduce
the need for printed materials, contributing to sus-
tainability efforts. By leveraging these technologies,
museums not only provide deeper educational con-
tent but also create a more immersive and engaging
experience for diverse audiences, making cultural her-
itage more accessible and interactive.

NEEDS TO BE MET

When considering digitization in museums, we
should also mention ICT experts who should be en-
gaged, or permanently employed.

Unfortunately, the Catalogue of Public Service
Jobs* did not foresee the employment of ICT special-
ists in museums. From a market perspective, ICT spe-
cialists have high salaries and the cultural sector, i.e.
public services, do not have the ability to pay them.

3 https://www.muzejvojvodine.org.rs/e-muzej/ (accessed 15.01.
2025. At 11.03)

* https://mduls.gov.rs/wp-content/uploads/Nezvanicno-pre-
ciscen-tekst-Uredbe-katalogu-radnih-mesta-maj.pdf?script=lat
(accessed 15.01.2025. At 12.15)
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Their services are outsourced, which leads to many
problems. Therefore, museums are obliged to conduct
public procurement to provide these services, which
leads to a limited duration of cooperation with appli-
cation and software authors and to the unsustaina-
bility of projects.

By further analyzing the needs of museums that
they need to meet in the process of digitization and
the use of digital tools, we can distinguish: employee
skills, equipment, and the use of artificial intelligence.

SKILLS EMPLOYEES SHOULD HAVE

The basic skills that are necessary and taken for
granted today are:

o Digital Literacy

Employees should have basic digital literacy, includ-
ing knowledge of digital tools for scanning, archiving
and managing digital content. They should also be
familiar with collaboration platforms and virtual
meeting tools.

Basic digital literacy is required in museums in
Serbia. When applying for employment in cultural in-
stitutions financed by public funds, it is mandatory to
provide evidence of the level of computer literacy, i.e.
basic digital literacy. All of this is also required when
taking the professional exam for museum employees
to obtain the title of curator, documentarian, etc.

o Project Management

The process of digitization, as a new process, often
involves the conception of these processes as separate
projects. Museum employees today must be up-to-date
in writing projects, managing projects, reporting and
creating budgets (Kharitonova & Hook 2017). Money
for the implementation of projects, the materialization
of ideas and the progress of museums does not neces-
sarily have to be provided from the state budget (Kha-
ritonova & Hook 2017). Most often, funds are obtained
through competitions of the Ministry of Culture, lo-
cal governments or from international funds. It should
be noted that in Serbia, employees must also have a
certain level of knowledge about public procurement
because culture is not exempt from purchasing goods
and services without a tender.

According to Silvaggi and Pesce, authors of the Job
Profiles for Museums in the Digital Era additional
abilities, knowledge and skills that employees should
have are:
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« Data Management (knowledge of database software,
metadata standards, and content management sys-
tems is crucial for organizing digital assets),

o Technical Skills (depending on their roles, staff
might need skills in 3D modeling, digital photogra-
phy, video production, or AR/VR development (Ma-
slikovi¢ 2023).

o Cybersecurity and Data Protection (protection of
digital collections, ensuring the security and in-
tegrity of the data is critical. Staff should be knowl-
edgeable about cybersecurity practices).

These new roles in museums require expertise in
digital curation, audience interaction, and technolo-
gy-driven storytelling. The Silvaggi and Pesce also
emphasize the necessity of continuous training to
bridge skill gaps and enhance digital literacy.

By equipping museum professionals with digital
skills, will foster innovative visitor experiences and
ensures the sustainability of cultural heritage institu-
tions. The authors underline the critical role of digital
transformation in redefining museums as dynamic,
interactive, and accessible spaces in the 21 century.

Employees in charge of visitor services need skills
in accessibility and user experience design.

EQUIPMENT MUSEUMS SHOULD HAVE

Last but not least, the equipment that museums
should have. Of course, the equipment, or rather the
purchase of equipment, depends on the financial ca-
pabilities of the institution itself. In Serbia, museums
at the national level, which are financed from the budget
of the Ministry of Culture, have more funds than mu-
seums at the local level which are financed from the
funds of local governments. Therefore we cannot talk
about equal conditions and opportunities for the de-
velopment of digitization and the purchase of equip-
ment.

We will list several important segments of equipment
that museums should have or strive to acquire, which
are not expensive, complicated to use and maintain.

« Scanning and Imaging Equipment

High-resolution scanners, 3D scanners, and cam-
eras are essential for capturing detailed digital rep-
resentations of cultural assets.

o Data Storage and Backup Solutions

Robust storage systems, both physical (external
hard drives, servers) and cloud-based, are necessary to
securely store large digital files. In Serbia, the Ministry
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of Culture has secured space in the State Data Center
in Kragujevac
« Editing and Modeling Software
Software for image editing (Photoshop), 3D mod-
eling (Blender, AutoCAD), and AR/VR creation (Uni-
ty, Unreal Engine) are required for developing digital
content.
« Interactive Displays and Kiosks
For enhancing visitor interaction with exhibits,
museums need interactive touch screens, VR headsets,
and AR devices.
+ Networking Infrastructure
A solid internet and network setup ensure seam-
less access to digital. Museums in Serbia, at the na-
tional level, are provided with internet via optical con-
nection through the University of Belgrade and the
Ministry of Information and Telecommunications.
Others can connect to the same network but through
local governments.

ARTIFICIAL INTELLIGENCE

Finally, before drawing a conclusion, it is necessary
to mention the application of artificial intelligence in
museums, i.e. culture. As a new and insufficiently de-
veloped topic, it is currently being addressed through
the field to which culture belongs, the social-human-
istic one (Milosavljevic et al. 2022).

According to most authors and as shown in prac-
tice, Al is most often used in collection management
and selection of displays for visitors. Al plays its role in
creating collections that meet the needs, desires and
habits of visitors, thereby making their experience
better and the museum more productive. As a new and
not yet available tool for museums, Al is yet to find
its adequate application in museology (Sunanda et al.
2023).

CONCLUSION

Digitization of cultural heritage can profoundly
enhance museum operations, employee workflows, and
visitor engagement. It requires a combination of tech-
nology, skill-building, and infrastructure. By equipping
museum staff with the right digital tools and exper-
tise, and ensuring the right technology is in place, mu-
seums can offer more dynamic, inclusive, and engaging
experiences for their visitors.

By introducing these innovative business mecha-
nisms, we can confidently say that the number of vis-

itors, especially young people, is increasing. Museums
and spaces for displaying cultural goods are no longer
conservative places, but places where audience par-
ticipation is increased, new experiences are provided
and interaction is enabled. Increasing citizen partic-
ipation in cultural events has a great importance and
impact on the development of local communities and
raising awareness about the importance of cultural
heritage and its preservation.
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YHAIIPEBEIE VICKYCTBA ITOCETMJIAITA I EOVMIKACHOCTN PATA
KPO3 INTUTANIN3ALN]Y KYIITYPHOI HACJIEHA ¥V MY3EJVIMA

Pesume

Jururanusanuja Ky1TypHor Hacnebha y Mysejuma je 13asBajia peBOyLUjy y HAUMHY Ha KOjU My3eju pajie,
YIPaB/bajy KOMeKLMjaMa 1 pajie ca nocetuonuma. OBaj 4iaHaK UCTPaXKyje YTULA] AUTUTANIN3ALNjE Ha MY-
3ejcku pap, pokycupajyhu ce Ha TO KaKo JUTUTATHE TEXHOJOTMje MOTY TO00/bIIaT e(UKACHOCT KYCTOCKUX
mpolieca, I00o/bIIATY HAUMH KOH3epBaluje 1 noactahm capagmsy. Takobe nctpakyje kako gurnrannsarnyja
TpaHchopMULIe UCKYCTBO NOCeTHIana HyAehy epcoHan3oBaH, IPUCTYIIadyaH ¥ MHTEPAKTUBHI CafpiKaj
KpO3 BUPTYe/IHe 0OumIacke, pOMMpPeHy CTBAPHOCT M MyITHMeaujanHe gucivieje. lllTaBuime, 4raHak rosopn
0 OCHOBHMM BeIlITHHAMA KOje Cy MOTpeOHe 3aII0CTIeHNMa Y My3ejy, YK/bydyjyhy AMTUTaIHy IMCMEHOCT, yIIpa-
B/batbe MOfjall}iMa U TEXHIUKY eKCIIepTU3y y obmactima Kao mto ¢y 3JI ciuke u Kpenpame KOPUCHIYKOT UCKY-
cTBa. Y pajy cy Takohe UCTaKHYTH TUIOBHU OIIpeMe HeOIIXOfHE 3a YCIIeIIHY AUTHUTAIN3AIY]Y, Kao LITO CY aaTi
32 CKEHIIpalbe, pellierha 3 AUTUTATHO CKIAAMIITebe M MTHTEePAKTVBHY CUCTEMMU 3a IIPMKa3. VIHTerpanujoM opux
TEXHOJIOTMja, My3€ejy MOTY N0OO0/BIIATH OIlepaTHBHE TOKOBE Pajia, HPOLUIMPUTH CBOjy II06ATHY BUA/BUBOCT
Y IPY>KUTHU 3aHUM/bUBA 00pa30BHA MCKYCTBA 32 Pa3/IMYNTY MIyOTINKY.
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