
Paper—The Effectiveness of Digital Technologies Used for the Visitor’s Experience in Digital Museums…

The Effectiveness of Digital Technologies Used for the 
Visitor’s Experience in Digital Museums. A Systematic 

Literature Review from the Last Two Decades

https://doi.org/10.3991/ijim.v16i16.31811

Ahdab Najib Hijazi, Hanif Baharin()

Institute of IR4.0, Universiti Kebangsaan Malaysia, Selangor, Malaysia
hbaharin@ukm.edu.my

Abstract—The rapid advancement of technology has created a vibrant dig-
ital museum services and solutions industry. There is a drive for museums to 
overcome interaction and engagement issues, therefore providing a favorable 
atmosphere for a digital heritage economy. The study’s goal is to look at the 
digital technologies used in digital museums to improve the visiting experience. 
In addition, the current study investigated the technologies employed in digital 
museums as well as the future of digital museums. The study used the PRISMA 
statement 2020 to investigate the powerful technologies applied to the digital 
museum to develop the visitor’s experience. The final 46 articles included for 
the investigation and VOS software and key occurrence terms find the major 
classification themes of the literature. The digital museums, visitors’ experiences, 
and digital technologies. The study’s findings indicated that digital technologies 
significantly impact visitors’ experience and interest after digital technologies 
like AR and VR development. In addition, many new inclusions of digital tech-
nologies like Personalization/Wearable Devices, Gesture Technology/Non-touch 
Interactives, Mobile Technologies, Indoor GPS tracking systems, Artificial Intel-
ligence, Flexible Technology Exhibit Platforms, Virtual Touring, and clouding 
are also enhancing the visitor’s experience in museums.

Keywords—digital technologies, digital museums, visitors experience, virtual 
reality, augmented reality

1 Introduction

In recent history, digital technologies have significantly impacted the business and 
entertainment worlds, and human technological advancement has provided an endless 
supply of comfort and progress [1]. The concept “digital technologies” refers to a set 
and framework of many intelligence and innovative technologies that enable connec-
tion, communications, and automation in the era of Industry 4.0, such as big data analyt-
ics, the Internet of Things, and cloud computing [2]. In addition to this, the developing 
digital technologies are critical for the long-term conservation and sharing of cultural 
material to broad audiences and producing value in innovative economic growth [3]. 
Because of the tremendous rise of technology in this area, museums and cultural 

142 http://www.i-jim.org

https://doi.org/10.3991/ijim.v16i16.31811
mailto:hbaharin@ukm.edu.my


Paper—The Effectiveness of Digital Technologies Used for the Visitor’s Experience in Digital Museums…

heritage views have also altered due to the development of digital technologies [4]. 
According to [5] link between an exhibit and man and society is being reshaped by 
digital technologies and the Internet. Exponential technological advancements provide 
ever-faster Internet speeds and availability, increasingly connecting the physical and 
digital worlds through a system of interconnected devices, including smartphones, and 
opening new opportunities for the conservation and protection, archiving, advance-
ment, use, and reuse of our cultural heritage.

Furthermore, the involvement of technology in the museum sector began in 1960, 
and a range of presenting styles have been utilized in digital museums. Initially, there 
was a preference for static display approaches that employed text or graphics, like 
digital collections or books. However, more effective, captivating, and communica-
tive exhibition techniques have emerged because of several media and communication 
technologies [6].

Moreover, museums are an essential component of a business and society, and they 
should be able to provide a seamless experience to consumers and viewers. Museums 
have a significant societal impact because they provide a vital social and cultural func-
tion by hosting large-scale public displays [7]. The relevance of museums has transi-
tioned to digital museums in the age of digital technology, and visitor expectations have 
completely altered [8]. In addition to this, the emergence of advanced technologies 
(mobile and portable devices, multitouch displays, interactive 3D, Augmented Real-
ity, and Virtual Reality) and the more creative use of such technologies has sparked 
a flurry of debate. The revolutionary impact of such technologies on art and cultural 
heritage continues to be highlighted in academics through applications of pioneering 
studies [9]. Furthermore, these sophisticated technologies can help museums realize the 
full potential of digital technology by allowing for the effective allocation of the visitor 
experience and digital exhibition possibilities [10]. According to [11], digital technol-
ogies cover a variety of technologies that have to arrive that can provide answers to 
various troubles and stages of action, from strategic planning for the preservation and 
sustainable management of exhibits, archaeological sites, and historical ensembles to 
the creative design of rich digital museum experiences.

Besides this, digital technologies are progressing the preservation of natural and 
cultural sites. Also, conventional museums already have technology systems that allow 
visitors to engage in new forms of communication and interactive visualization [12]. 
Virtual Reality (VR) and Augmented Reality (AR) have both been utilized to allow 
users/tourists to learn new from cultural heritage on various occasions [13]. Further-
more, the digital museum is essential in how museums may employ technology to 
promote the growth of innovation networks, competitive advantage, and visitor expe-
rience. They also aim to answer various digitization and visitor experience issues [14].

The research aims to examine the digital technologies utilized in digital museums to 
improve the visitor experience. In addition, this study determines the impact of digital 
technologies on visitors’ experiences in high-tech digital museums to preserve cultural 
heritage, provide educational opportunities, and provide interactive visualization. The 
research will also look at the literature on digital museums, visitor experiences, and 
advanced digital technologies in museums. Furthermore, the study concludes the future 
of digital technology in museums to improve visitors’ digitization experiences.
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2 Methodology

The study followed the Preferred Reporting Items for Systematic Review 
and Meta-Analysis Protocols (PRISMA) 2020 framework for reviewing current 
literature [15]. Following the PRISMA criteria, the scoping approach was used to 
gather the most relevant literature on the museum’s most frequently used digital tech-
nologies. The process included evaluating keywords and empowering the necessary 
directions [16]. They broadened the scope of digital technologies used in museums 
by conducting a comprehensive literature evaluation that used the Scopus and Web of 
Science databases to find relevant publications and articles. Several keyword alliance 
explorations were done to fold the relevant, available work from the most prominent 
and consistent research database—the keyword “digital technologies” and museum 
experience employed in the Scopus and Web of Science databases to seek the relevant 
literature. Predefined excellence values of PRISMA declaration 2020 inclusion and 
exclusion criteria were used to boost the record evaluation. We will discuss if quality 
criteria may be used to eliminate records in the following section. The lack of a publish-
ing timetable distinguishes the literature search. Initially, 62 items were shown in the 
databases search bar. Computer science, social science, engineering, business manage-
ment, environmental science, and arts and humanities are among the review’s subjects; 
the number of records is restricted to 56, although this includes all types of records, 
such as research articles, reviews, conference papers, and book chapters. Only the pub-
lished articles for the current investigation were included in the English records. The 
records were further screened for duplication and irrelevant material during the exten-
sive screening procedure. The records were further filtered with duplication and irrel-
evant literature during the detailed screening process. The final 46 studies are selected 
for the current study, and a classification of literature is done. The PRISMA statement 
2020framework execution in this review is shown in Figure 1.
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Fig. 1. PRISMA statement 2020 inclusion and excluded measures

2.1 Descriptive analysis

The final 46 records additionally distributed the subject base criteria. The distribution 
of the studies grounded on subject groupings designated the business, management, and 
accounting eleven studies for the current review. Computer Science thirteen, Arts and 
Humanities nine, Business, Management and Accounting contributing eight gradually, 
and Social Sciences choose six. The numbers are low from Engineering and Environ-
mental Science conductively five. In Figure 2, the subject base studies are shown.
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Fig. 2. Distribution of subjects on record chosen

In addition to this, the documents type is illustrated in Figure 3. The study’s sig-
nificant records are articles, a total of 21 articles are selected, and the percentage is 
46% overall. The other significant contribution is conference articles with 39 percent of 
records. Finally, the nine percent of book chapters record a 6 percent is included from 
review articles.

Conference
Paper 39% 

Article
46%

Book
chapters

9%

Review
6%

Fig. 3. Distributions of records from documents type selected

Moreover, the record’s contribution from each year is explained in Figure 4. The 
documents are chosen from 2003–2021, and a significant rise has been recorded in 
recent years. The significant records are included from the year 2021, with a total 
number of 12. The recent rise in academicians’ development and interest in digital 
technologies. The other significant contributors are 2020 and 2018, with six records 
from each year included in the study. The details are illustrated in Figure 4 of each 
year’s articles selected below.
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Fig. 4. Distributions of records from 2003–2021 selected

Furthermore, the number of articles included from sources is also analyzed. The 
Lecture Notes in Computer Science including subseries Lecture Notes in Artificial Intel-
ligence and Lecture Notes in Bioinformatics is the journal with a significant number of 
8 articles included in the current study. The other significant articles were selected from 
the ceur workshop proceedings with 6 records. In addition, the International Journal of 
The Inclusive Museum and Journal on Computing and Cultural Heritage contributed 
five articles to each journal. The other contribution of the articles is demonstrated in 
Figure 5 below.

Fig. 5. Distribution of articles from sources

Finally, the study also included the states that contributed more research on the 
digital technologies for the visitors’ museums experience. A significant number of 
articles are contributed Netherland and United Kingdom with six records, and Italy and 
Japan contributed 5,5 articles for the current study. The details of other countries are 
illustrated in Figure 6.
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Researchers have seen an insatiable curiosity in technical advancements and 
visitors’ experiences in digital museums. Museums employ various digital technologies 
to enhance visitors’ exposure to the digital era. Furthermore, the author extracted the 
occurrences of critical terms from VOS viewer software and found the classification, 
average of each classification, digital technologies average key terms significantly 
higher by 40 % compared with the digital museums and visitors’ experience. In 
addition, the relevance score and average relevance score of critical terms are also 
illustrated in Table 1.
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Table 1. Keyword occurrences, classification, average relevance score, and relevance score

Term Classification Average Occurrences Relevance 
Score

Average 
Relevance Score

article digital 
museum

30% 9 0.339 0.114
author 4 0.7435 1.000
dimension 5 0.5741 1.250
example 3 2.8156 0.750
exhibit 7 0.9031 1.750
exploration 4 0.6886 0.571
light 4 1.1235 1.333
number 4 1.3224 0.800
practice 5 0.5879 1.667
presence 3 1.686 0.750
process 4 0.6401 0.667
reality 4 1.0388 0.667
role 10 0.5567 3.333
service 4 1.0168 0.500
tool 5 0.8299 1.667
traditional museum 4 0.8653 1.333
Total 79
transformation digital 

technologies
40% 4 0.6765 0.038

addition 4 0.4684 0.571
augmented reality 4 1.5335 0.500
building 4 0.8558 1.333
collection 7 0.76 1.000
construction 3 2.2899 1.000
data 5 1.1446 1.667
digitalization 3 0.6586 0.600
future 4 0.799 1.000
goal 6 0.7874 2.000
impact 6 0.9889 1.500
internet 3 1.5702 0.750
museum experience 8 0.3004 1.333
museum professional 3 1.6914 1.000
new technology 3 1.3901 1.000
prototype 5 0.4542 0.833
recent year 4 3.2284 0.667
response 4 0.6747 0.800
term 4 0.7244 0.050

(Continued)
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Term Classification Average Occurrences Relevance 
Score

Average 
Relevance Score

time 8 0.5457 0.075
value 6 0.3586 0.857
virtual museum 5 1.1358 0.625
virtual reality 3 3.2786 1.000
Total 106
world Visitor’s 

experience
30% 7 0.3778 0.088

analysis 8 0.4129 0.100
attention 3 1.321 0.038
content 7 0.5171 0.088
implementation 3 1.0927 0.038
importance 3 1.1014 0.038
mechanism 5 0.905 0.063
opportunity 4 0.4403 0.050
order 3 0.9755 0.038
part 4 0.4406 0.050
perception 4 0.5927 0.050
person 6 0.3503 0.075
satisfaction 3 0.904 0.038
series 3 0.9505 0.038
understanding 6 0.5644 0.075
user experience 6 1.3431 0.075
visitors experience 5 1.4484 0.063
Total 80
Grand Total 265

A vigilant assortment of sixty most frequent keywords from 46 records was approved 
to classify the literature orderings. The keywords’ occurrence and relevance scores 
were calculated by exploitation text network using VOS Viewer software and explained 
in Table 1. Based on co-occurrence and keyword analysis, we discovered three signif-
icant literature clusters on digital technology, digital museums, and visitor experience. 
The VOS viewer yielded the same findings for the categorization of literature. Figure 7 
depicts the VOS viewer categorization of literature.

Table 1. Keyword occurrences, classification, average relevance score,  
and relevance score (Contiuned)
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Fig. 7. Classification of literature using VOS viewer

3 Classification

3.1 Digital museums

Advanced human-computer communication technologies and conventional 
interaction techniques are being created, and digital technology is becoming a tool of 
artistic expression. Culture is impacted by technology, and the interplay between the 
two is more important than ever in this setting [17]. Despite its current popularity, digital 
museum experience design is not an entirely new notion in museology. Several scholars 
had undertaken museum ethnographies since the 1930s, when seminal work on visitor 
psychology was published [18]. On the other hand, the study [19] stated that digital 
museums might serve various functions, including cultural heritage interpretation, but 
are also the ideal approach to drawing the audience to art. Digital technology opens 
forth new possibilities for museums regarding communication and information dis-
tribution. The utilization of digital collections and communicating and interacting 
with the public, particularly with a youthful audience. Furthermore, digital museums 
are the most compliant in offering relevant content and digitalization features such as 
interactive digital signage, augmented reality, interactive video mapping, automated 
display slider, interactive kiosk, and interactive light show [20].
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Table 2. Distribution of author, year, citations, settings, and context from the systmatic 
literature review findings

Authors Cited by Settings Context

Kamariotou et al., 2021b 1 cultural heritage  digital museums

Morse et al., 2021 digital cultural collections future of digital 
interactivity

Novakovic, 2021 cultural heritage  COVID-19

Wiastuti et al., 2020 2 accessible information perception digitalization facilities

Mason, 2020 4  digital dimensions digital experience

Longo et al., 2018 5 cultural heritage smart learning experience

Lin & Lin, 2017 5 cultural tourism  visitors’ museum 
experiences.

Narumi et al., 2016 2 digital exhibitions, digital public 
art, and digital signage

crowded situations

Digital technologies are being “humanized” in the recent digital era due to an 
interweaving of the digital world and physical space and integrated media and mixed 
reality [21]. The availability of digital resources creates the cultural heritage site expe-
rience; visitors may have a user-driven, interactive, and relevant learning experience 
through digital resources [22]. Besides this, [23] indicate that employing technology to 
enhance visitor experiences is an inevitable trend in cultural tourism. It allows travelers 
to create tailored tours based on their interests and time constraints, making their trips 
to digital museums more educational and flexible. The digital exhibition and artwork 
using interactive media at the digital museum is an essential aspect connected to digital 
technology. In addition to interactive digital art and digital exhibition methods in muse-
ums, interactive art and entertainment in public areas are becoming more popular. The 
popularity of digital public art, which blends public art with digital art, is progressively 
growing [24]. Overall, the digital museum is drastically altering the museum visiting 
experience, and numerous new technologies are continually increasing the quality.

3.2 Visitor experience

Digital museums, made possible by various developing technologies, provide visitors 
with a multidimensional experience through physical engagement and interaction. For 
example, impression of immersion in the distant world influences the level to which 
users are persuaded by what they see, hear, and feel. It also gives users with an improved 
sense of realism and a higher sense of presence when compared to non-3D surround-
ings [25]. As a result, digital museums provide a potentially unique sort of immersive 
experience as compared to traditional museums, which are dominated by static displays 
and exhibitions [26]. In addition, deliver this remarkable experience for tourists, muse-
ums have shifted their focus and adopted a more “visitor-oriented” strategy. The digital 
museum approach determines how museums employ technology to foster innovative 
network expansion, competitive advantage, and economic efficiency [27]. Accord-
ing to [28], digitizing museums is one way to improve their long-term viability and 
operational efficiency, resulting in a better user experience. Users’ options for digital 

152 http://www.i-jim.org



Paper—The Effectiveness of Digital Technologies Used for the Visitor’s Experience in Digital Museums…

museums are no longer restricted to actual visits and travel; they may now explore 
cultural and heritage sites throughout the world utilizing mobile applications [29]. 
As a result, this tendency is expanding the usage of standard technology; also, social 
media has forced museums to adapt to changing lifestyles to better engage their guests 
throughout their stay [30].

Table 3. Distribution of author, year, citations, settings, and context from the systmatic 
literature findings

Authors Cited by Settings Context

Guo et al., 2021 2 emerging technologies digital museum experiences

Kamariotou et al., 2021c virtual museum  “Visitor-oriented” approach

Ahmed et al., 2020b 2 technologies COVID-19

Hanussek, 2020 1 smartphone museums and archaeological 
exhibitions

Traboulsi et al., 2018 5 digital transformation senior visitors

Sookhanaphibarn et al., 2015 3 social media  Facebook fan page

Wu et al., 2021 0 mobile Internet experiential environment

Visitors nowadays expect to utilize integrated products to assist them in access-
ing essential information before, during, and after their journey and sharing and 
documenting their experience during and after their stay. Thanks to new websites, 
mobile applications, and social media, museums may now readily reach out to their 
audiences via digital technologies and options [31]. ewers can choose from various 
alternatives and sources to enjoy the tours and experiences via the use of digital tech-
nologies. According to [32], a paradigm change in museum objectives has occurred 
due to the growth of communication and information technology and the introduction 
of technical advances (mobile and portable devices, multitouch displays, interactive 
3D, augmented reality, and virtual reality). As a result of this transformation, research-
ers are looking into the interaction between new technologies, museum interpretation, 
and visitor experiences. Building on the concept of the visitor-centered museum, a 
contemporary trend is to make museum collections broadly accessible via digitizing 
cultural heritage collections for the Internet. Finally, interactive technologies allow 
consumers to visit digital museums and get valuable experiences with technology.

3.3 Digital technologies

The digital museum is a collection of objects, specimens, and documents that have 
been digitized and saved using high-resolution scanning, photography, 3D modeling, 
and other technologies and will be fully displayed by the physical museum in terms of 
exhibition, collecting, learning, and research [33]. According to [34], on-site and online 
museum visits have been made more enjoyable thanks to digital technologies. Peo-
ple may visit digital museums and obtain information, services, and learning materials 
at any time using intelligent mobile devices. Museums may utilize augmented reality 
and virtual reality technology to bring collections to life and shift spectators’ view-
points. In addition, virtual museums have gained much traction during the pandemic as 
“cloud exhibitions,” and they have a lot of business potential [35]. The use of digital 
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technology is not restricted to AR and VR; many other digital advancements are also 
enhancing the visitor experience. The IoTs, Gesture Technology/Non-touch Interac-
tives, Mobile Technologies, Artificial Intelligence, LED/Laser Projection Technologies, 
Virtual Touring, and Flexible Technology Exhibit Platforms in recent times [36–38].

Table 4. Distribution of author, year, citations, settings, and context from the systmatic 
literature findings

Author Citations Settings Context

Huang & Lv, 2021  Virtual Reality (VR) technology 
and Augmented Reality (AR)

exhibition technology

W. Li & Xiao, 2021 Augmented reality technologies virtual tours

Gong & Xiao, 2021 cloud exhibition Positive media comment

Markopoulos et al., 2020 3 Virtual reality, avatar technologies, 
virtual worlds, holograms, gaming 
and gamification

 financial crisis

R. Y. C. Li & Liew, 2015 13 Digital curation user interface (UI)

Varvin et al., 2014 4 future museum exhibit virtual body of a visitor

Kristianto et al., 2021 12 3D visual effect augment the visitor’s 
museum

Maciej Serda, 2013 44 Semantic Web technologies  digital museum collections

Petridis et al., 2013 5 Augmented Reality (AR) Internet of Things (IoT) 
and Social Computing

However, the current pandemic significantly hit the museum business, and Museums’ 
operating costs rise over time as exhibit upkeep, and acquisition prices rise. This 
expense is inversely related to the amount of money that can be made. Virtual reality, 
avatar technologies, virtual worlds, holograms, gaming, and gamification may provide 
low-cost or no-cost creative engagement and unique experiences to worldwide visi-
tors and create new revenue sources [39]. In addition, mobile and wearable computing 
devices, such as widescreen smartphones, Google glasses, and smartwatches, are rap-
idly being created as interfaces for numerous applications because of the rapid rise in 
users [40]. Digital technologies are significantly transforming the visitor experience, 
and frequent integration of these technologies is beneficial to the visitor experience 
at museums [41]. Finally, Digital relics or cultural artifacts may be shown in a vir-
tual museum and examined in various ways, giving the viewer many options. Using 
essential picture imaging and photogrammetry, educational institutions and notable 
museums have digitized their collections with reasonable ease [42].

4 Conclusion and future agenda

Integrating digital technology to visit and explore museums will undoubtedly 
improve visitors’ museum experiences. Utilizing digitization, visitors may immerse 
themselves in the experience and learn more about the artifacts [17]. The study aims 
to look at how digital technologies are used in digital museums to improve the visi-
tor experience. Furthermore, this study will look at how digital technologies impact 
visitors’ experiences in high-tech digital museums that conserve cultural heritage, 
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provide educational opportunities, and enable interactive visualization. The PRISMA 
statement 2020 was utilized to include and exclude records for the research. The final 
46 papers came from two well-known databases, Scopus, and Web of Science. In addi-
tion, for classification, we use the VOS viewer programme and key keyword occurrence 
analysis. For the discussion, three key issues were examined: digital museums, visitor 
experiences, and digital technology. Figure 8 illustrates the digital technology used in 
digital museums from the literature.

Fig. 8. The outcomes of the digital technologies used in digital museums

In recent years, technological innovations have grown increasingly important to 
visitor experiences and museum operations worldwide. Technology has a wide range 
of uses in the museum ecosystem, from delivering immersive digital engagements to 
curating the visitor trip, enhancing navigation, and optimizing operations [43]. Findings 
of the current study indicate that significantly advanced technologies in recent years 
have enabled the evolution of a wide range of solutions and creations targeted at aiding 
digital museums. The extensive studies emphasized the application of AR and VR in 
museums to boost cultural heritage exhibitions. In addition, many new inclusions of 
digital technologies like Personalization/Wearable Devices, Gesture Technology/Non-
touch Interactives, Mobile Technologies, Indoor GPS tracking systems, Artificial Intel-
ligence, Flexible Technology Exhibit Platforms, Virtual Touring, and clouding are also 
enhancing the visitor’s experience in museums.

Finally, the future of digital technologies is heavily reliant on museums’ progress 
in developing interactive technology. The COVID-19-induced digital acceleration 
allows researchers and practitioners to examine how governments and organizations 
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have adopted technology briefly, delivering crucial lessons for the future. Future 
researchers must focus on working on the extension of technologies in digital museums 
prospective that are useable for the conservation of cultural heritage with a broader 
visitor’s experience.

5 References

 [1] Gams M, Kolenik T. Relations between electronics, artificial intelligence and infor-
mation society through information society rules. Vol. 10, Electronics (Switzerland). 
Multidisciplinary Digital Publishing Institute; 2021. p. 1–16. https://doi.org/10.3390/
electronics10040514

 [2] Li Y, Dai J, Cui L. The impact of digital technologies on economic and environmental per-
formance in the context of industry 4.0: A moderated mediation model. Int J Prod Econ. 
2020 Nov 1;229:107777. https://doi.org/10.1016/j.ijpe.2020.107777

 [3] Ch’ng E, Cai S, Leow FT, Zhang TE. Adoption and use of emerging cultural technolo-
gies in China’s museums. J Cult Herit. 2019 May 1;37:170–80. https://doi.org/10.1016/j.
culher.2018.11.016

 [4] Akhtar N, Khan N, Mahroof Khan M, Ashraf S, Hashmi MS, Khan MM, et al. Post-covid 
19 tourism: Will digital tourism replace mass tourism? Sustain. 2021 May 11;13(10):5352. 
https://doi.org/10.3390/su13105352

 [5] Kamariotou V, Kamariotou M, Kitsios F. Strategic planning for virtual exhibitions and vis-
itors’ experience: A multidisciplinary approach for museums in the digital age. Digit Appl 
Archaeol Cult Herit. 2021 Jun 1;21:e00183. https://doi.org/10.1016/j.daach.2021.e00183

 [6] Amato F, Moscato V, Picariello A, Colace F, De Santo M, Schreiber FA, et al. Big data meets 
digital cultural heritage: Design and implementation of SCRABS, a smart context-aware 
browsing assistant for cultural environments. J Comput Cult Herit. 2017 Apr 1;10(1). https://
doi.org/10.1145/3012286

 [7] Ahmed ZA, Qaed F, Almurbati N. Enhancing Museums’ Sustainability through Digitaliza-
tion. 2020 2nd Int Sustain Resil Conf Technol Innov Build Des. 2020 Nov 11; https://doi.
org/10.1109/IEEECONF51154.2020.9319977

 [8] Noehrer L, Gilmore A, Jay C, Yehudi Y. The impact of COVID-19 on digital data  
practices in museums and art galleries in the UK and the US. Humanit Soc Sci Commun. 
2021 Oct 15;8(1):1–10. https://doi.org/10.1057/s41599-021-00921-8

 [9] Wang E. Creating an Augmented Reality Museum Experience for Cultural Heritage Using a 
Textile-Based Capacitive Sensor as the Interactive Input. 2021. 

 [10] Darzentas D, Cameron H, Wagner H, Craigon P, Bodiaj E, Spence J, et al. Data-inspired 
co-design for museum and gallery visitor experiences. AI EDAM. 2022;36. https://doi.
org/10.1017/S0890060421000317

 [11] Bruno F, Ricca M, Lagudi A, Kalamara P, Manglis A, Fourkiotou A, et al. Digital technol-
ogies for the sustainable development of the accessible underwater cultural heritage sites. 
J Mar Sci Eng. 2020 Nov 23;8(11):1–25. https://doi.org/10.3390/jmse8110955

 [12] Qureshi MI, Khan N, Raza H, Imran A, Ismail F. Digital technologies in education 4.0. Does 
it enhance the effectiveness of learning? A systematic literature review. Int J Interact Mob 
Technol. 2021;15(4):31–47. https://doi.org/10.3991/ijim.v15i04.20291

 [13] Pietroni E. Experience design, virtual reality and media hybridization for the digital commu-
nication inside museums. Appl Syst Innov. 2019 Oct 30;2(4):1–34. https://doi.org/10.3390/
asi2040035

156 http://www.i-jim.org

https://doi.org/10.3390/electronics10040514
https://doi.org/10.3390/electronics10040514
https://doi.org/10.1016/j.ijpe.2020.107777
https://doi.org/10.1016/j.culher.2018.11.016
https://doi.org/10.1016/j.culher.2018.11.016
https://doi.org/10.3390/su13105352
https://doi.org/10.1016/j.daach.2021.e00183
https://doi.org/10.1145/3012286
https://doi.org/10.1145/3012286
https://doi.org/10.1109/IEEECONF51154.2020.9319977
https://doi.org/10.1109/IEEECONF51154.2020.9319977
https://doi.org/10.1057/s41599-021-00921-8
https://doi.org/10.1017/S0890060421000317
https://doi.org/10.1017/S0890060421000317
https://doi.org/10.3390/jmse8110955
https://doi.org/10.3991/ijim.v15i04.20291
https://doi.org/10.3390/asi2040035
https://doi.org/10.3390/asi2040035


Paper—The Effectiveness of Digital Technologies Used for the Visitor’s Experience in Digital Museums…

 [14] Qureshi MI, Khan N, Ahmad Hassan Gillani SM, Raza H. A systematic review of past 
decade of mobile learning: What we learned and where to go. Int J Interact Mob Technol. 
2020 Apr 17;14(6):67–81. https://doi.org/10.3991/ijim.v14i06.13479

 [15] Salameh JP, Bossuyt PM, McGrath TA, Thombs BD, Hyde CJ, MacAskill P, et al. Preferred 
reporting items for systematic review and meta-analysis of diagnostic test accuracy studies 
(PRISMA-DTA): Explanation, elaboration, and checklist. Vol. 370, The BMJ. 2020. p. 2632. 
https://doi.org/10.1136/bmj.m2632

[16] McInnes MDF, Moher D, Thombs BD, McGrath TA, Bossuyt PM, Clifford T, et al. Preferred 
reporting items for a systematic review and meta-analysis of diagnostic test accuracy stud-
ies the PRISMA-DTA statement. JAMA – J Am Med Assoc. 2018 Jan 23;319(4):388–96. 
https://doi.org/10.1001/jama.2017.19163

[17] Kamariotou V, Kamariotou M, Kitsios F. Strategic planning for virtual exhibitions and vis-
itors’ experience: A multidisciplinary approach for museums in the digital age. Digit Appl 
Archaeol Cult Herit. 2021 Jun 1;21:e00183. https://doi.org/10.1016/j.daach.2021.e00183

[18] Morse C, Lallemand C, Wieneke L, Koenig V. Virtual masterpieces: Innovation through 
public co-creation for digital museum collections. Int J Incl Museum. 2021;15(1):65–83. 
https://doi.org/10.18848/1835-2014/CGP/v15i01/65-83

[19] Novakovic J. The role of museums in a digital world – attracting youth and overcom-
ing covid19 obstacles. Cult Manag Sci Educ. 2021;5(1):59–68. https://doi.org/10.30819/
cmse.5-1.04

[20] Wiastuti RD, Lestari NS, Triana I, Masatip A, Ngatemin N, Mulyadi B. Enhancing visitor 
experiences at digital museum concept in Jakarta. J Environ Manag Tour. 2020;11(6):1435–44. 
https://doi.org/10.14505/jemt.11.6(46).14

[21] Mason M. The elements of visitor experience in post-digital museum design. Des Princ 
Pract. 2020;14(1):1–14. https://doi.org/10.18848/1833-1874/CGP/v14i01/1-14

[22] Longo F, Nicoletti L, Padovano A. An interactive, interoperable and ubiquitous mixed real-
ity application for a smart learning experience. International Journal of Simulation and Pro-
cess Modelling. 2018,13(6):589–603. https://doi.org/10.1504/IJSPM.2018.095864

[23] Lin FT, Lin YC. An ontology-based expert system for representing cultural meanings: An 
example of an Art Museum. In: Proceedings of the 2017 Pacific Neighborhood Consor-
tium Annual Conference and Joint Meetings: Data Informed Society, PNC 2017. Institute 
of Electrical and Electronics Engineers Inc.; 2017. p. 116–21. https://doi.org/10.23919/
PNC.2017.8203531

[24] Narumi T, Yabe H, Yoshida S, Tanikawa T, Hirose M. Encouraging people to interact 
with interactive systems in public spaces by managing lines of participants. In: Lecture 
Notes in Computer Science (including subseries Lecture Notes in Artificial Intelligence 
and Lecture Notes in Bioinformatics). Springer Verlag; 2016. p. 290–9. https://doi.
org/10.1007/978-3-319-40397-7_28

[25] Katz JE, Halpern D. Can virtual museums motivate students? Toward a constructivist 
learning approach. J Sci Educ Technol. 2015 Dec 1;24(6):776–88. https://doi.org/10.1007/
s10956-015-9563-7

[26] Guo K, Fan A, Lehto X, Day J. Immersive digital tourism: The role of multisen-
sory cues in digital museum experiences. J Hosp Tour Res. 2021 Jul 14. https://doi.
org/10.1177/10963480211030319

[27] Kamariotou V, Kamariotou M, Kitsios F. Digital transformation strategy initiative in cul-
tural heritage: The case of tate museum. In: Lecture Notes in Computer Science (includ-
ing subseries Lecture Notes in Artificial Intelligence and Lecture Notes in Bioinformatics). 
Springer, Cham; 2021. p. 300–10. https://doi.org/10.1007/978-3-030-73043-7_25

iJIM ‒ Vol. 16, No. 16, 2022 157

https://doi.org/10.3991/ijim.v14i06.13479
https://doi.org/10.1136/bmj.m2632
https://doi.org/10.1001/jama.2017.19163
https://doi.org/10.1016/j.daach.2021.e00183
https://doi.org/10.18848/1835-2014/CGP/v15i01/65-83
https://doi.org/10.30819/cmse.5-1.04
https://doi.org/10.30819/cmse.5-1.04
https://doi.org/10.14505/jemt.11.6(46).14
https://doi.org/10.18848/1833-1874/CGP/v14i01/1-14
https://doi.org/10.1504/IJSPM.2018.095864
https://doi.org/10.23919/PNC.2017.8203531
https://doi.org/10.23919/PNC.2017.8203531
https://doi.org/10.1007/978-3-319-40397-7_28
https://doi.org/10.1007/978-3-319-40397-7_28
https://doi.org/10.1007/s10956-015-9563-7
https://doi.org/10.1007/s10956-015-9563-7
https://doi.org/10.1177/10963480211030319
https://doi.org/10.1177/10963480211030319
https://doi.org/10.1007/978-3-030-73043-7_25


Paper—The Effectiveness of Digital Technologies Used for the Visitor’s Experience in Digital Museums…

[28] Ahmed ZA, Qaed F, Almurbati N. Enhancing Museums’ Sustainability through Digitaliza-
tion. In: 2020 2nd International Sustainability and Resilience Conference: Technology and 
Innovation in Building Designs. Institute of Electrical and Electronics Engineers Inc.; 2020. 
https://doi.org/10.1109/IEEECONF51154.2020.9319977

[29] Hanussek B. Enhanced Exhibitions? Discussing Museum Apps after a Decade of Devel-
opment. Vol. 8, Advances in Archaeological Practice. Cambridge University Press; 2020. 
p. 206–12. https://doi.org/10.1017/aap.2020.10

[30] Traboulsi C, Frau M, Cabiddu F. Active seniors perceived value within digital museum trans-
formation. TQM J. 2018 Jul 23;30(5):530–53. https://doi.org/10.1108/TQM-11-2017-0155

[31] Sookhanaphibarn K, Chatuporn U, Nakornphanom KN. User modeling on social media 
for art museums and galleries. In: Lecture Notes in Computer Science (including subseries 
Lecture Notes in Artificial Intelligence and Lecture Notes in Bioinformatics). Springer 
Verlag; 2015. p. 89–95. https://doi.org/10.1007/978-3-319-20367-6_10

[32] Wu Y, Jiang Q, Ni S, Liang H. Critical factors for predicting users’ acceptance of digital 
museums for experience-influenced environments. Inf. 2021 Oct 17;12(10):426. https://doi.
org/10.3390/info12100426

[33] Huang L, Lv N. Design and implementation of digital museum system based on AR-VR 
hybrid technology. In: ACM International Conference Proceeding Series. Association for 
Computing Machinery; 2021. p. 2675–9. https://doi.org/10.1145/3482632.3487493

[34] Li W, Xiao JX. User Experience in Digital Museums: A Case Study of the Palace Museum in 
Beijing. In: Lecture Notes in Computer Science (including subseries Lecture Notes in Arti-
ficial Intelligence and Lecture Notes in Bioinformatics). Springer, Cham; 2021. p. 436–48. 
https://doi.org/10.1007/978-3-030-77411-0_28

[35] Gong W, Xiao B. Research on Factors Influencing Users’ Technology Acceptance of Vir-
tual Museums. In: Lecture Notes in Computer Science (including subseries Lecture Notes 
in Artificial Intelligence and Lecture Notes in Bioinformatics). Springer, Cham; 2021. 
p. 374–88. https://doi.org/10.1007/978-3-030-77411-0_24

[36] Kristianto TA, Ekasiwi SNN, Arifianto D, Ardianto OPS, Budianto CA. Digital geom-
etry for virtual museum based on field studies. IOP Conf Ser Earth Environ Sci. 2021 
Apr 1;738(1):012026. https://doi.org/10.1088/1755-1315/738/1/012026

[37] Varvin G, Fauskerud H, Klingvall I, Stafne-Pfisterer L, Hansen IS, Johansen MR. 
The Journey as Concept for Digital Museum Design. 2014;25(3):275–82. https://
doi.org/10.1080/14626268.2014.904365

[38] Napoleon E, Elochukwu Amaechi N. Information technology in museum practice in 21st 
century. Int J Eng Appl Sci Technol. 2021;6. 

[39] Markopoulos E, Markopoulos P, Liumila M, Almufti Y, Romano C. Digital Cul-
tural Strategies Within the Context of Digital Humanities Economics. In: Advances 
in Intelligent Systems and Computing. Springer, Cham; 2020. p. 283–95. https://doi.
org/10.1007/978-3-030-20476-1_29

[40] Li RYC, Liew AWC. An interactive user interface prototype design for enhancing on-site 
museum and art gallery experience through digital technology. Museum Manag Curatorsh. 
2015 May 27;30(3):208–29. https://doi.org/10.1080/09647775.2015.1042509

[41] Maciej Serda. Synteza i aktywność biologiczna nowych analogów tiosemikarbazonowych 
chelatorów żelaza. G. Balint, Antala B, Carty C, Mabieme J-MA, Amar IB, Kaplanova A, 
editors. Uniw śląski. 2013;343–54. 

[42] Petridis P, Dunwell I, Liarokapis F, Constantinou G, Arnab S, De Freitas S, et al. The herbert 
virtual museum. J Electr Comput Eng. 2013;2013. https://doi.org/10.1155/2013/487970

[43] Khan N, Qureshi MI. A systematic literature review on online medical services in Malaysia. 
Int J online Biomed Eng. 2020;16(6):107–18. https://doi.org/10.3991/ijoe.v16i06.13573

158 http://www.i-jim.org

https://doi.org/10.1109/IEEECONF51154.2020.9319977
https://doi.org/10.1017/aap.2020.10
https://doi.org/10.1108/TQM-11-2017-0155
https://doi.org/10.1007/978-3-319-20367-6_10
https://doi.org/10.3390/info12100426
https://doi.org/10.3390/info12100426
https://doi.org/10.1145/3482632.3487493
https://doi.org/10.1007/978-3-030-77411-0_28
https://doi.org/10.1007/978-3-030-77411-0_24
https://doi.org/10.1088/1755-1315/738/1/012026
https://doi.org/10.1080/14626268.2014.904365
https://doi.org/10.1080/14626268.2014.904365
https://doi.org/10.1007/978-3-030-20476-1_29
https://doi.org/10.1007/978-3-030-20476-1_29
https://doi.org/10.1080/09647775.2015.1042509
https://doi.org/10.1155/2013/487970
https://doi.org/10.3991/ijoe.v16i06.13573


Paper—The Effectiveness of Digital Technologies Used for the Visitor’s Experience in Digital Museums…

6 Authors

Ahdab Najib Hijazi, Institute of IR4.0, Universiti Kebangsaan Malaysia, Selangor, 
Malaysia. E-mail: p94049@siswa.ukm.edu.my

Hanif Baharin, Institute of IR4.0, Universiti Kebangsaan  Malaysia, Selangor, 
Malaysia.

Article submitted 2022-04-19. Resubmitted 2022-06-17. Final acceptance 2022-06-17. Final version 
published as submitted by the authors.

iJIM ‒ Vol. 16, No. 16, 2022 159

mailto:p94049@siswa.ukm.edu.my

