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Abstract. The development of the tourism sector has an impact on the economic
growth of each country. This happens because tourism has developed into one of
the basic human needs. One form of tourism development to accommodate hu-
man needs is smart tourism development using Virtual Reality (VR). The utili-
zation of technology in tourism will provide many benefits for stakeholders and
tourists. The purpose of this research is to develop a virtual reality-based Ancient
Java tourism application system as a tourism promotion in Java. The research
method used is research and development (R&D) which uses the Borg & Gall
model development. Data collection used qualitative instruments (interviews, ob-
servations, and documentation), as well as focus group discussions. The research
data sources came from tourism stakeholders in East Java and Central Java, in-
cluding the tourism office, tourist destination managers, investment and licensing
offices, tourist agent entrepreneurs, and local communities in focus group discus-
sions. The results showed that Ancient Java provides information about cultural
tourism in the form of temples and sites in East Java and Central Java to tourists.
The information provided is in the form of digital maps, a briefhistory of tourism,
tourist locations, videos around tourist sites, street view and 360°. The develop-
ment of the Virtual Reality-based Ancient Java tourism application system is ex-
pected to help relevant stakeholders in promoting tourist destinations through
visual simulations such as the original form and can provide convenience for
tourists in accessing the intended tourist information.

Keywords: tourism information system, tourism promotion strategy, Virtual
Reality
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1

Introduction

The tourism sector is an important component as a driver of economic growth
in a world country (Lavrova & Plotnikov, 2018). As much as 10.4% of GDP in the
world is generated from the tourism sector and 319 million jobs are supported by the
tourism sector (Streimikiene et al., 2021). Tourism is a concern of the world com-
munity, which was originally considered a tertiary need, now it has become one of
the main parts of the world community (Sharpley, 2020). This is related to the de-
velopment of the modern world which requires humans to do activities and fulfill
their daily needs, so that the availability of free time is decreasing. The existence of
technological developments in the 4.0 era makes it easier for the tourism sector to
innovate. One of them is the breakthrough in the use of technology and information
or Smart Tourism (Um & Chung, 2021).

Technology utilization or smart tourism is used in the development of tourism
innovation strategies. One of the uses of technology in tourism development is the
use of Virtual Reality (VR). Virtual Reality offers an alternative way of using e-
tourism that helps tourism stakeholders in promoting tourist destinations through
visual simulations like the original form. So that the use of information technology
makes it easier for tourists to reach tourist destinations (Li et al., 2021; Talwar et al.,
2023). One example of an information system using technology that has been used
previously as a tourism development strategy with GIS-based technology (Tukhliev
et al., 2020), android (Kang & Jwa, 2018), web (Ke & Wu, 2020), and AR (Kazmier-
czak et al., 2021). Some of the examples above show that technology is currently
important in boosting the attractiveness of tourism destinations.

Indonesia has many tourist destinations that can be developed as the main des-
tination. One of the 10 priority destinations for tourism development found through-
out the archipelago. East Java and Central Java are included in the top 10 priorities
for tourism development which have a lot of potential that can be developed as nat-
ural and cultural tourist destinations such as Bromo, Ijen, Prambanan, Rat Temple,
Singosari Temple, Trowulan and other sites (Kristiana et al., 2020). Empirically, the
development of tourism in Java, which has a significant contribution, is not sup-
ported by the development of smart tourism development (Kusuma, 2019). There-
fore, a tourism development strategy is needed in East Java and Central Java, one of
which is by utilizing VR-based technology (Nizeti¢ et al., 2019).

The purpose of this research is to develop a virtual reality-based Ancient Java
tourism application system as a tourism promotion in Java. The advantage of this
product is the use of Virtual Reality (VR) based technology so that tourists feel di-
rectly and can interact with objects virtually and as if they are on a journey that is
shown (Huang et al., 2022; Merkx & Nawijn, 2021; Subawa et al., 2021). This is
important because it can help tourists to feel more real to hard-to-reach destinations.
In addition, it can help the Indonesian government as one of the strategies to promote
temple tourism destinations and sites in East Java and Central Java to local and
global markets.

The output of this research is a reputable international journal (Geojournal of
Tourism and Geosites-Scopus Q1), IPR (granted), Implementation of agreement
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(IoA), products in the form of VR-based virtual information system applications,
and posters. All of these outputs are expected to support the achievement of the stra-
tegic business plan target of the State University of Malang Year 2022-2026. In ad-
dition, this research is included in applied research with Technology Readiness
Level (TKT) 4, namely the manufacture of products in the form of tourism infor-
mation systems and Katsinov 3.

2 Literature Review

2.1 Tourism

Tourism can increase foreign exchange earnings, create jobs, accelerate economic
growth, and encourage various countries to develop the tourism sector (Kuncoroyekti
et al., 2023; Nurhasan et al., 2023). Tourism contributed to global GDP by 10% in 2019
and is expected to increase to 50% in the next ten years (Kartiko, 2020). Indonesia with
its natural wealth, culture and ancestral heritage has strategic tourism potential that
needs to be maximized for the welfare of the community. Potential tourist destination
areas must provide facilities, accessibility and attractiveness. In addition, in the next 5
years the government seeks to increase the cultural-based tourism sector and increase
the tourism brand (Kusuma, 2019).

2.2 Tourism Development

The World Tourism Organization (UNWTO) defines tourism as a social, economic,
and cultural phenomenon related to the movement of people to a country or place within
or outside their living environment ). The tourism sector continues to adapt to social
issues and technological developments. Tourism development is very important in im-
proving the Indonesian economy. Therefore, tourism development must be supported
in various ways. This technology-related tourism sector is called Tourism 4.0. Accord-
ing to (Peceny et al., 2019). Tourism 4.0 basically aims to integrate all stakeholders,
including local communities, tourists, tourism service providers and governments, in
the field in a collaborative innovation process centered on local communities.

2.3  Tourism Promotion Strategy

A tourism promotion strategy is a planned step in order to achieve something desirable
in delivering a tourism marketing message. Tourism promotion is very important for
the image and reputation of all tourist destinations and can be a recommendation for
incoming tourists (Florido-Benitez, 2022; Gore et al., 2021).

Promotion also plays an important role in tourism development because it involves ef-
forts to communicate tourism potential to the target audience (Amin & Priansah, 2019).
In order for tourism to be recognized by the wider community, an appropriate promo-
tion strategy is needed so that tourism will develop. There are two kinds of promotion
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strategies, namely direct and indirect. Tourism promotion strategies must consider var-
ious media and new ways to communicate with tourists. Participation from the govern-
ment, community, stakeholders must occur so that tourism promotion is realized (Ber-
liandaldo et al., 2021).

2.4  Tourism Information System

Tourism in its implementation certainly depends on the presence of tourists, so tourism
promotion is very important. The creation of a tourist information system is very im-
portant to promote tourism (Lucas, 2019; Stelnik et al., 2019; Zhang, 2021). Infor-
mation systems include organized steps to collect, enter, process and store data, as well
as organized ways to store, manage, monitor and report (Saputra & Isnain, 2021). Three
things should be prioritized when using tourism information systems, namely the qual-
ity of accessibility (convenient and sustainable) (De La Fuente-Robles et al., 2020), the
quality of tourism information (schedules, opening hours, prices, weather and others)
(Psaroudakis et al., 2021) and the capacity to customize the entire system (Scott et al.,
2019). Information systems are considered important for several reasons, namely hav-
ing benefits in providing decision making by considering the effectiveness of the tour-
ism sector (Baranova, 2020). In addition, tourism information systems have benefits
for tourism development in building environmental, socio-cultural, and economic sys-
tems (Balletto et al., 2020; Nyanga et al., 2019; Oliveira Moreira & Santos, 2020;
Stankov & Gretzel, 2020).

2.5  Virtual Reality

Virtual Reality (VR) is a media and technological support tool for creative human ac-
tivities in objectivity (Pernckulova et al., 2021). Virtual Reality (VR) can generally be
defined as a virtual object in the real world into the virtual world, more precisely a 3D
artificial simulation or recreation by providing an atmosphere of reality directly, espe-
cially involving the senses of sight, touch (touch) and hearing (Pernekulova et al.,
2021). According to Hu et al. (2021), virtual reality has shown great potential in im-
proving the tourism economy market and virtual reality allows its application in the
Internet of Things (IoT). The impact of the implementation of virtual reality in this 3D
model is easy to interact directly and allows all objects of tourism destinations to be
visualized (Kowalski et al., 2020).

Virtual reality has developed significantly, from the 1960s to the 1970s it was widely
used in medical and scientific research, but now virtual reality technology is starting to
be commercialized. Virtual Reality (VR) is entering a period that is expected to have
greater appeal to users and companies (Jean et al., 2021). Virtual reality has the benefit
of providing new perspectives that can stimulate insight, promote more intuitive inter-
actions, improve safety and save time and costs (de Freitas et al., 2022). The challenges
facing virtual reality users are human factors, communication in the delivery of virtual
reality, hardware and software (de Freitas et al., 2022; Lino et al., 2021; Wee et al.,
2021).
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3 Methodology

This research uses a type of research and development (R&D) that uses the Borg &
Gall development model (Aka, 2019). Generally, the study was divided into two stages;
the first stage was needs analysis through identification of potential tourism in East Java
and Central Java. Primary data collection using qualitative instruments (interviews, ob-
servations, and documentation) at this stage (Siregar, 2021), data sources come from
tourism stakeholders in East Java and Central Java which include the tourism office,
tourist destination managers, investment and licensing offices, tour agent entrepre-
neurs, tourists and others. Local communities were also involved in the data collection
process with focus group discussions.

The second stage is the development of a tourism information system with the help of
virtual reality. This research and development uses seven stages of development ac-
cording to research needs. The first stage is to analyze the potential for developing vir-
tual reality-based tourism information system applications on the island of Java. The
second stage is data collection and searching for information as application planning
material through interviews, observation, and documentation. The third stage is to make
application design development. The fourth stage is design validation by experts to as-
sess the feasibility of the design and content of the application product. The fifth stage
is design and product revision to make improvements based on the results of validation
by experts before the application is tested. The sixth stage is the usage trial. The seventh
stage is product revision of trial results. At this stage using the Borg & Gall stages
which have 1-7 stages of research (Ningsih et al., 2019), with the following steps.

Potensi dan Pengumpulan Desain
Masalah Data Produk
Uji Coba Revisi Desain Validasi

Pemakaian dan Produk Desain

Revisi Produk

Fig. 1. Steps of the Borg & Gall Model

Table 1. Analysis Result Criteria of the Expedience of The Instrument Points

Percentage Description
80-100 Very Good (No Revision)
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66-79 Good (Need a few Revision)
56-65 Pretty Good (
Partial Revision)
40-55 Not Good (Partial Revision and Reassessment of the Content)
0-39 Bad (Overall Revision/Change)
4 Result

4.1 Potential and Problems

East Java and Central Java are included in the top 10 tourism development priorities
that have a lot of potential. However, the various tourism potentials are not supported
by smart tourism development. In fact, smart tourism development is one of the tourism
innovation strategies by utilizing technology that makes it easier for tourists to travel.
(Nisa, 2022). One of the utilization of technology in tourism development is by using
Virtual Reality (VR). Virtual Reality offers an alternative way of using e-tourism that
helps tourism stakeholders in promoting tourist destinations through visual simulations
like the original form. So that way tourists feel directly and can interact with objects
virtually and as if they are on a journey that is shown. Ancient Java tourism application
system based on virtual reality is a form of smart tourism development as a tourism
promotion in Java. Ancient Java based on virtual reality contains temples and sites in
East Java and Central Java which are expected to become virtual museums by providing
various virtual tourist destinations, especially those in Java. So that the presence of
Ancient Java based on virtual reality as a form of smart tourism development is ex-
pected to be a solution for related stakeholders and tourists in accessing tourist infor-
mation in East Java and Central Java.

4.2  Problems Product Design

Information on the virtual reality-based Ancient Java tourism application includes in-
formation on temples and sites in East Java and Central Java. So that the presence of
this application can facilitate tourists in accessing the information they want to go to.
The following is presented information about the features contained in the Ancient Java
tourism application.

Table 2. Analysis Result Criteria of the Expedience of The Instrument Points

No Category Features

1 Travel Displays all temples and sites on the island of Java with a total
Map/Home  of 40 places displayed on a digital map with each place indi-

cated by a pointer according to its original location.
2 Travel Des- Displays tourism destinations of all temples and sites on the
tinations island of Java which are equipped with temple and site infor-
mation, address maps, images and videos that show the condi-
tion of the temple and its surroundings, as well as street view
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& 360° so that tourists feel direct experience and can interact
with objects virtually and as if they are on a journey that is
shown.

The virtual reality-based Ancient Java tourism application system has two main
features, namely the home page and a list of tourist destinations. The first feature is
the home page that users first encounter when accessing Ancient Java. Home dis-
plays brief information about the Ancient Java application, a tourist map of temples
and sites on the island of Java, and developer information. On the tourist map fea-
ture, there are special points or pointers made according to the coordinates of the
tourist location. The pointer on each tourist location can be clicked and displays
brief information about the tourist location. Tourist location information that ap-
pears on the pointer can be viewed further and completely by clicking "see details".
In addition, on the initial or home page there is also a search feature on the initial or
home page to facilitate users in finding the tourist location they want to go to, a brief
feature that provides brief information about the Ancient Java application, a temple
data feature that contains information about temples on the island of Java in this
application, and an article feature. The second feature is a list of temple and site
tourist destinations in Java Island with a total of 40 locations. This feature provides
a complete list of tourist locations with each tourist location equipped with infor-
mation about temple and site information, location address, images and videos that
display the atmosphere around the tourist location, street view, and 3600. Infor-
mation on temples and sites in this feature contains a brief description of the history,
location, origin of naming, uniqueness, building structure, research results, and cur-
rent condition of the temple and there are links that will direct users to see more
information on the official district / city website or others. In this feature, there is
also information about the nearest temple from one of the temple information ac-
cessed by the user. The street view and 3600 features contained in the Ancient Java
application can be used by users to travel virtually with the actual location condi-
tions. In addition, users can also share information contained on this second feature
page with others by clicking on the Facebook, Twitter, Telegram, and or WhatApp
icons.



132 1. Idris et al.

AN(.gE;NI JAVA Q Sekilas DataCandi ~ Artikel

ap  Satellite Jambar 3

i

ANC%ENT]AVA

a digital heritage repository

Spars
raroary
- Sekilas
s Somarang 0%k S ¢ e Ancient Java merupakan sebuah aplikasi berbasis website
Purvoiats 4 2
2k Bownegura. Lamengan Madura istaod yang dirancang Untuk memberikan informasi candi yang

. Surabays S berada pada pulau jawa secara terpadu. Kelebihan aplikasi ini

Hoe @ yaitu menghadirkan gambaran posisi candi, sejarah singkat.

Mm‘u'n EAST J. o~ 0 dan info umum tentang candi. Peta dalam wabsits terdapat

e < penanda dimana (okasi destinasi. akomodasi, dan amenitas

Foneioge! Kedin s berada. Selain itu. Kelebihan lain aplikasi website ini adalah

" “_qu & memberikan fitur yang cukup lengkap seperti deskrips:
Pacian Trenggalek ¥° g5, Steanid, LM oo singkat. alamat. arah jalan. foto, dan lain-lain.

Aplikasi inf dirancang khusus untuk memberikan manfaat
pada masyarakat umum untuk mengetahui informasi candi
yang tersebar diseluruh pulau jawa. Harapannya dengan
adanya aplikasi ini maka dapat meningkatkan kunjungan

n menuju pariwisata Candi di Pulau Jawa.

EENBOX A

ANCiENT]AVA

a digital heritage repository

Merupakan salah produk dari program penelitian untuk pengembangan pendataan informasi Candi dari Universitas Negeri Malang (UM) dalam bentuk
‘website aplikasi.

NOMER KONTAK
B s fs@umacia +6285640523464

anscBinr ava anw

Fig. 3. Tourist Destination List Page and Tourist Location Pointer Information



Ancient Java: Developing Digital Tourism Based On Virtual Reality 133

(7-‘_3 Data Candi Sekitar Area

Candi Boko Candi Pawon Candi Sojiwan Candi Mendut Candi Gunung...

=3
s

Fig. 4. Tourist Destination Detail Page

4.3  Product Development

The results of Ancient Java development show that the application results contain sev-
eral categories that display temples and sites on the island of Java. On the main page,
users can search for temples and sites that they want to go to. There are 40 locations of
temples and sites on the island of Java that can be accessed by money users equipped
with brief information about temples and sites, location addresses, images and videos
that display the atmosphere around tourist sites, street view, and 3600. Not only that,
the information on temples and sites in this feature contains a brief description of the
history, location, origin of naming, uniqueness, building structure, research results, and
current condition of the temple and there are links that will direct users to see more
information on the official website of the district / city or others.

4.4 Product Validation

The development of Ancient Java application is also equipped with a product validation
stage validated by media expert Neni Wahyuningtyas, M.Pd. Product validation is
based on several aspects of measuring product feasibility including, system aspects,
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user aspects, and interaction aspects listed in the form of instruments. So that the exist-
ence of product validation aims to assess whether or not the product is feasible to de-
velop. Furthermore, to get better product validation results, product validation was car-
ried out by linguist Agus Purnomo, M.Pd. Some aspects that must be assessed such as,
physical size, logo design, typography of application content, content illustrations, ap-
plication content layout, and cover typography. The results of the validation show that
the Ancient Java application product based on virtual reality is feasible to be developed
and implemented. The Ancient Java product validation rating scale uses a Likert scale
with a range of 1-5 (1 =Not Good, 2 = Less Good, 3 = Quite Good, 4 = Good, 5 = Very
Good). The validation results obtained are depicted in diagram form in Figures 4 and
5.

The results of product validation that have been obtained from media and language
experts show that Ancient Java application products based on virtual reality are in the
very good category. Media validation results obtained on system features 93%, user
features 96%, and interaction features 96% (Figure 4). While language validation ob-
tained physical performent indicators 80%, logo design 87%, cover typography 100%,
content illustration 94%, app content layout 100%, and content typography 100% (Fig-
ure 5). Based on the acquisition of overall validation indicators, in general, the products
developed fall into the excellent category.

Media Assessment

9. 96% 96%

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

System features User features Interaction features

Fig. 5. Media Validation
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Fig. 6. Language Validation

5 Discussion

Current technological developments make it easy for the tourism sector to innovate.
One of the utilization of technology in the tourism sector is the use of Virtual Reality
(VR). Virtual Reality is a media and technological support tool for creative human ac-
tivities in its objectivity. (Pernekulova et al., 2021). Virtual Reality (VR) can generally
be defined as a virtual object in the real world into the virtual world, more precisely a
simulation or artificial recreation in 3D form by providing an atmosphere of reality
directly, especially involving the senses of sight, touch (touch) and hearing (Hoang et
al., 2023). The existence of virtual reality shows great potential in increasing the tour-
ism economy market and virtual reality allows its application in the Internet of Things
(IoT). The impact of the implementation of virtual reality in this 3D model is easy to
interact directly and allows all objects of tourism destinations to be visualized (Kow-
alski et al., 2020).

Virtual reality is expected to have a greater appeal to both users and companies (Jean
et al., 2021). Currently, virtual reality is widely used to provide destinations, promo-
tional media, attractions, improve tourism experiences, form interesting experiences for
tourists, and generate new tourism models(Calisto & Sarkar, 2024). With its ability to
create new experiences, it can certainly change the way tourists plan and enjoy travel
(De Luca et al., 2022). Through Virtual Reality, tourists will get an immersive experi-
ence that will take tourists to distant destinations without having to leave home and
save costs (Hoang et al., 2023). So that tourists can feel and interact directly virtually
as if they are traveling (Huang et al., 2022; Merkx & Nawijn, 2021; Subawa et al.,
2021).
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Development of tourism application system "Ancient Java" based on Virtual Reality
as one of the efforts to provide a real experience for tourists. Tourists can interact di-
rectly in cultural tourism in the form of temples and sites on the island of Java, espe-
cially East Java and Central Java. In addition to providing a real experience for tourists,
the development of this application can also help the Indonesian government as one of
the strategies for promoting temple tourism destinations and sites in East Java and Cen-
tral Java to local and global markets. Ancient Java can be accessed easily and practi-
cally through the website. The features displayed will show a complete tourist location
with each tourist location equipped with information about temple and site information,
location address, images and videos that display the atmosphere around the tourist lo-
cation, street view, and 3600. The use of Ancient Java based on Virtual Reality shows
that the importance of using technology that continues to affect many sectors, one of
which is the tourism sector.

6 Conclusion

Ancient Java based on virtual reality contains information about temples and sites in
East Java and Central Java. There are 40 temples and sites that are equipped with temple
and site information, address maps, images and videos that show the condition of the
temple and its surroundings, as well as street view & 360° so that tourists feel direct
experience and can interact with objects virtually and as if they are on a journey that is
shown. Information on temples and sites in this feature contains a brief description of
the history, location, origin of naming, uniqueness, building structure, research results,
and current condition of the temple and there is a link that will direct users to see further
information on the official district / city or other websites. Based on the acquisition of
overall validation indicators, in general, Ancient Java application products based on
virtual reality are worth developing and fall into the excellent category.
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