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ABSTRACT 

The Indonesian government has implemented a resilience policy against the Covid-19 pandemic through the learning 

from home (belajar dari rumah/BDR) program and the fulfillment of the demands for the Guidelines for Cleanliness, 

Health, Safety, and Environmental Sustainability (CHSE) aimed at preventing the spread and infection of Covid-19 is 

no exception at the museum. The Brawijaya Museum has a dual role as an educational tourist destination site as well 

as a military site that stores a number of artifacts, rare book collection, and archives of the Indonesian National Army 

(Tentara Nasional Indonesia Angkatan Darat/TNI AD) histories related to service to the Republic of Indonesia. 

Therefore, this type of R&D research with a qualitative approach was carried out to create virtual content for the 

Brawijaya Museum based on augmented reality and virtual reality (AR/VR) as a means of distance learning during the 

Covid-19 pandemic. After the development of the virtual content of the Brawijaya Museum, a test of the effectiveness 

of the content was also carried out in providing experiences and feelings as if they were psychologically present 

(telepresence) from the perspective of museum managers and students. The Brawijaya Virtual Museum can be a win-

win solution strategy for site managers and edu-tourism tourists where it is possible to travel and learn from home 

through virtual reality and augmented reality content regarding architecture and also the collections of the Brawijaya 

Museum without having to visit directly during the Covid-19 pandemic. 
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1. INTRODUCTION 

Health issues related to being at home during the 

Covid-19 pandemic [1, 2] have made traveling and 

learning from home popular among students. The Covid-

19 pandemic has been declared the worst public health 

emergency in modern history by many countries. The 

Covid-19 pandemic has brought the world to a standstill 

with policies on physical distancing, social distancing, 

lockdowns and travel restrictions in various countries, 

which have had a systemic impact on society and 

business. 

The Ministry of Education and Culture, Republic of 

Indonesia (Kemendikbud RI) has issued Circular Letter 

Number 15 of 2020 concerning Guidelines for 

Organizing Learning from Home in an Emergency 

Period for the Spread of Covid-19 to strengthen the 

Circular Letter of the Minister of Education and 

Culture Number 4 of 2020 concerning 

Implementation of Education in an Emergency Period 

of Covid-19 pandemic. The circular letter stated that 

the purpose of implementing Learning From Home is 

to ensure the fulfillment of the rights of students to 

obtain educational services during the Covid-19 

pandemic, protect education unit residents from the 

adverse effects of Covid-19 and prevent and transmit 

Covid-19 in the educational facilities do not expect 

the museum as a type of educational tourism. 

This is also reinforced by the issuance of the 

CHSE program or Guidelines for the Implementation 
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of Cleanliness, Health, Safety, and Environmental 

Sustainability in Tourist Attractions as an operational 

guide from the Decree of the Minister of Health Number 

HK.01.07/Menkes/382/2020 concerning Health 

Protocols for Communities in Places and Facilities 

General in the Context of Prevention and Control of 

Covid-19. This guide is intended for entrepreneurs and/or 

managers, employees, and local tour guides in meeting 

the needs of visitors for clean, healthy, safe, and 

environmentally friendly tourism products and services 

during the Covid-19 pandemic. 

According to Bodger et al. [3], edu-tourism refers to 

any “programme in which participants travel to a 

location as a group with the primary objective of 

engaging in a learning experience that is directly related 

to that location”. Some academics such as McGladdery 

and Lubbe [4] have defined edu-tourism as “an activity 

involving traveling away from one's home with the 

primary or secondary purpose of learning in a unique 

environment”. Matoga [5] notes that “commercial 

tourism functions according to the model the traditional 

3S (sun, sea and sand) tourism model has been replaced 

by the 3E (education, environment, and entrepreneur) 

tourism model, where tourists focus more on meeting 

their cognitive needs rather than relaxing passively at 

seaside resorts. 

It is undeniable that being confined for too long at 

home, especially during the Covid-19 pandemic, has 

made millions of people bored, stressed, and have limited 

access and space for traveling and learning. The lives of 

today's teenagers are also very different from previous 

generations where access to a virtual environment allows 

them to continue their activities and interact using virtual 

reality technology [6]. As more and more human 

activities move into the virtual world, the virtual world 

becomes a reflection and simulacrum of modern society. 

The development of the internet, computers and 

sophisticated technology keeps our bodies at home, but 

able to feel, act, interact, and travel and learn everywhere 

at the same time. 

Museums have recognized the fundamental role of 

new information technologies in museology 

management. The trend of using technology in a museum 

is increasing so that a new term is created for 

museological discussions about changes, problems, and 

challenges, which is called new museology [7] or 

“cybermuseology” [8]. Apart from the benefits, it also 

offers challenges for stakeholders. To answer the 

challenges and development of society, museums must 

be developed through edutainment. Therefore, 

various technologies have mediated museological 

functions. 

Emerging metaverse technologies, such as virtual 

reality (VR) and augmented reality (AR) are now 

seen as important and integral tools for museums [9]. 

Müller [10] predicts that museums will continue to 

develop and reinvent themselves in the virtual world, 

to ensure that they fulfill their mission to help people 

travel and learn edu-tourism in the 21st century or 

what is known as virtual museum. 

A virtual museum is an institutional memory that 

uses virtual reality and augmented reality technology 

derived from the architecture and museum collections 

through an immersive virtual world. The collection is 

not only for cultural and natural heritage, but also for 

tangible or intangible popular culture. It can be 

accessed onsite and online from the physical museum 

separately for preservation, record keeping, research, 

recreation, education and tourism purposes [11]. 

Rayward and Twidale [12] explain “in the same 

way that museums are not simply physical 

warehouses or storehouses of artifacts organized to 

allow the most efficient access to them, virtual 

museums are not simply databases of digital images 

linked to information retrieval software” According 

to Pujol and Lorente [13], virtual museum refers to a 

digital spatial environment, contained in the WWW 

or exhibitions that reconstruct a real place and/or act 

as a metaphorical knowledge, where visitors can 

communicate, explore, and modify space and digital 

or digital objects. 

The architecture of the virtual museum allows it 

to be dynamic and interconnected. Virtuality is then 

conveyed in the same way as in a period room or 

diorama, by creating images that speak to the mind 

through the senses [14]. Several researchers have 

studied VR-based virtual museums, such as Gutowski 

and Kłos-Adamkiewicz [15] and Carvajal et al. [16]. 

Virtual museum has several other terms, some of 

which are “3D VR site museum” [17, 18] and “3D 

virtual museum” [19, 20, 21]. 

Virtual reality and augmented reality offer 

realistic experiences and allow “visits” to 

environmentally sensitive sites that are not suitable 

for many visitors [22] by diverting the quantity of 

tourist visits directly through virtual visits to virtual 

reality and augmented reality content so as to 
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complement real visits. [19, 23] or used by tourists as an 

alternative to real visits [24, 25, 26] and can help manage 

visitor flow of a tourist destination by considering the 

capacity and carrying capacity of the destination [19]. 

Huettermann et al. [27] and Zubiaga [28] explain virtual 

reality and augmented reality could be as an edu-tourism 

platform [29] especially during the implementation of 

policies related to the Covid-19 pandemic and as a media 

and promotion [30] to increase visitors as part of post-

pandemic resilience strategy. 

The Brawijaya Museum in Malang City is a national 

type A museum as a military museum of the Indonesian 

National Army which was inaugurated on May 4, 1968 

with its main collections mostly of historical objects in 

the form of combat and military equipment during the 

struggle for Indonesian independence from Dutch and 

Japanese colonialism. The Brawijaya Museum has a role 

as an educational medium, as a place of recreation, as a 

place for scientific research, as a place for mental 

development of struggle and the inheritance of the values 

of the '45 and TNI '45 for the Indonesian national army 

and the general public and as a place for mental 

development of struggle in the context of regional 

development. In addition, the Brawijaya Museum also 

has the Brawijaya Museum library which stores a 

number of rare book collection, and archives on the 

history of the Indonesian National Army related to 

service to the Republic of Indonesia [31]. 

Based on the pre-research interview with Captain 

Yudi Asmara (Head of Documentation, Historical Search 

and Library of Brawijaya Museum) on February 4, 2021 

stated that “…at our museum there has been a drastic 

decrease in visitors during the pandemic, especially from 

student study tours and community, we expect relevant 

parties and academics to help develop recovery 

strategies during and after the pandemic…” 

Therefore, this study aims to develop the contents of 

the Virtual Museum Brawijaya (lab-based experiment). 

Currently, there are more and more museums that have 

made virtual tours such as Museum Nasional Indonesia, 

Museum Manusia Purba Sangiran, Museum Sumpah 

Pemuda, and the National Palace Museum, 

Michelangelo's work, namely the David statue [32] and 

the Pieta Florentine statue [33] in the museums of 

Florence, Italy, statues of the Terra Cotta Warriors in 

China [34], Geguti Palace in Georgia [35], etc. 

Virtual tourism can change conventional experiences 

and result in the emergence of new types of tourism 

experiences [36]. One of them is virtual experience, 

which is defined as the capacity to provide a sense of 

being present (tele-presence) in a virtual environment 

[37]. Slater and Wilbur [38] define tele-presence as 

referring to the user's subjective psychological 

response to a virtual reality system. This is 

considered capable of providing a new form of 

interactive learning and travel from home in the midst 

of a pandemic. 

However, in Indonesia there has been no research 

on creating virtual reality content for museums. 

Although some researchers in Indonesia have indeed 

developed virtual reality content using 3D models, 

the development objectives are more focused on 

tourism promotion such as [39, 40, 41] for the benefit 

of e-learning history education, research This 

research proposes a web-based VR-based virtual 

museum R&D for historical education tours as well 

as confirming telepresence capabilities on the virtual 

museum's content from the perspective of users and 

managers which have not been found in previous 

research. Therefore, this research is a pioneer and is 

expected to fill the research gap. 

Based on the background and research problem 

that has been described, the objectives of this study 

were: 

a. Identifying the current condition of the Brawijaya 

Museum during the Covid 19 pandemic based on 

the CHSE elements from the Ministry of Tourism 

and Creative Economy, Republic of Indonesia. 

b. Conducting R&D for the creation and 

development of virtual reality-based Virtual 

Museum Brawijaya content as a medium for 

educational tourism during the Covid-19 

pandemic. 

c. Evaluating the ability of Brawijaya Virtual 

Museum content in providing telepresence from 

the perspective of site managers and students. 

2. RESEARCH METHODS 

2.1. Research Design 

This type of research is Research and Development 

with a qualitative approach consisting of direct 

observation techniques, audio-visual material and 

experimental interviews conducted from April to May 

2021 using the Multimedia Development Life Cycle 

(MDLC) model, Gall et al. [42] stated that “basically 

research and development have two main objectives, 
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they are to develop a product and to test the effectiveness 

of the product.” The MDLC method has 6 stages, namely 

concept, design, material collecting, assembly, testing 

dan distribution [43]. 

 

2.2 Data Collection 

This study uses a qualitative approach to data 

collection as follows: 

2.2.1 Observation 

This study uses passive participation observation [44] 

namely the researcher comes directly to the Brawijaya 

Museum and is observed, the researcher shows his role 

as an observer, but is not involved in the activities at the 

Brawijaya Museum. 

2.2.2 Audio-Visual Material 

Cresswell [44] states that qualitative audio and visual 

materials is a method of collecting data in the form of 

photos, art objects, videotapes and all kinds of visuals 

and sounds The audio-visual material of this research is a 

picture taken by researchers to strengthen the results of 

this study obtained from 360° videos and 360° photos 

related to the historical educational vehicle for the 

Brawijaya Museum at the research location. 

2.2.3 Online Experimental Interview 

In-depth interviews in this research intensively 

involve a number of 5 respondents from the management 

of the Brawijaya museum and students to explore their 

perspectives on virtual reality content as a tourism 

education tool that has been prepared. This interview is 

complemented by this experiment using a pre-

experimental design in the form of a one-shot case study 

[45]. After being treated using the Brawijaya Museum's 

virtual tourism content experiment that has been 

compiled in this study, the informants will be 

interviewed via an online meeting application to confirm 

the effectiveness of the virtual reality content in 

providing the sensation of telepresence. Finally, 

researchers using interactive analysis model from Miles 

et al. [46] framework to collect, analyze, and interpret 

interview data. Structuring interview with closed-fixed 

response interview applied in this research in which 

interviewers ask each informant a series of pre-

established questions with limited set of response 

categories [47]. The assessment is carried out by giving a 

“true”, “so-so” or “not yet” answer regarding the 

statement of the content. 

 

2.3 Research Instruments 

2.3.1 Field Notes 

Observation instruments in the form of field 

notes/logbooks, commonly used in systematic 

observation where researchers work according to the 

guidelines that have been made usually contain a list 

of types of activities that are likely to occur or 

activities to be observed based on 20 CHSE items. 

2.3.2 Check List of Audio-Visual Materials 

The audio-visual material check-list contains a list 

of things that will be collected data where the 

researcher simply writes a check mark in the 

symptom column based on a 360° video and 360° 

photo related to the Brawijaya Museum. 

2.3.3. Online Experimental Interview Guide 

The researcher developed an interview guide that 

included questions about the problems to be explored 

during the interview. The interview guide was 

prepared based on the ability of virtual reality content 

to provide telepresence, namely a sense of being 

really present in a virtual world, using the MEC 

Spatial Presence Questionnaire (MEC-SPQ) from  

[48]. 

 

2.4 Data Analysis Technique 

To analyze the results of observations and audio-

visual material in the form of text, video and 360 

photos, this study uses content analysis and to 

analyze the results of interviews, researchers use 

descriptive statistical analysis. 

 

3. RESULTS 

3.1. Concept Design Stage  

The concept stage in this study was carried out 

using the passive participation observation method. 

In figure 1, of the 22 CHSE items, it can be identified 

that the Brawijaya Museum is able to provide 33% of 

supporting facilities to support the Covid 19 safety 

protocol, such as the availability of hand washing 

facilities with soap and hand sanitizer, a place for 
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measuring body temperature, a closed trash can 

specifically for the disposal of masks.  

In addition, researchers assessed that the Brawijaya 

Museum was able to implement the provision of 

supporting equipment and supplies by 29% such as first 

aid boxes, fire extinguishers, written information on 

procedures for self-rescue from natural disasters and 

fires, maps of safe gathering point locations and clear 

evacuation routes. 

Furthermore, the Brawijaya Museum is also able to 

carry out service system adjustments during the Covid 19 

pandemic, including officers and tourist visitors using 

masks, there is a system for online reservations, filling in 

biodata before entering tourist attractions, forming a 

special team to handle emergency conditions, the 

availability of waste and waste management from tourist 

attractions with a rating of 23%.  

While the smallest assessment is the availability of a 

written warning related to the Covid-19 condition at the 

Brawijaya Museum with a value of 15% such as the lack 

of written advice not to make physical contact, not 

touching the face, especially the eyes, nose and mouth, 

maintaining a distance of at least 1 meter, washing hands 

thoroughly using soap/hand sanitizer, wearing a mask, 

applying sneezing and coughing etiquette, an appeal to 

always consume healthy food and vitamins, throw 

garbage in its place. 

 

 

Figure 1 Observation Results of CHSE Brawijaya 

Museum Compliance during the COVID-19 

Pandemic 

 

In general, the Brawijaya Museum has indeed 

implemented the Covid pandemic safety protocol, but it 

has not been maximized in several aspects, especially the 

written appeal on the site that can harm visitors 

indirectly. Therefore, researchers consider it important to 

prepare alternative direct visits, one of which is using 

the Brawijaya Museum virtual tourism. 

 

3.2 .Design Stages 

In this stage, the system design is made using 

flowchart and storyboard design methods as a basic 

description of the virtual tourism product that is built 

and as a design guide for the content as shown in 

Figure 2. 

 

 

 

 

 
 

 

 

 

  

 

 

 
 

Figure 2   Content Flowchart of Virtual Tourism 

Brawijaya Museum 

 

3.3. Material Collecting Stage 

This stage is carried out using the audio-visual 

method. The audio-visual material of this research is 

a picture taken by the researcher to strengthen the 

results of this study obtained from 360° photos at the 

Brawijaya Museum. For taking pictures, hardware 

equipment is used, namely Ricoh Theta SC 360° 

Camera, Android Smartphone, Digital Camera and 

Ricoh Theta application software apk 1.26.0 for 

Android. 

 

3.4. Assembly Stage 

The assembly stage is the stage of making all 

virtual tourism objects or materials. Content creation 

requires hardware in the form of a PC with Windows 

OS, Gear Bobo VR Z5, Andoid Smartphone, and 

software in the form of A-Frame, Assemblr, Glitch, 

Cardboard VR Application.  
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The results of the development at this stage can be 

accessed at the link https://museum-brawijaya.glitch.me 

with a display as shown in Figure 3 for virtual reality and 

Figure 4 for augmented reality. 

 

 

Figure 3 Virtual Tourism Museum Brawijaya Content 

Based on Virtual Reality 

 

 

Figure 4 Virtual Tourism Museum Brawijaya 

Content Based on Augmented Reality 

 

 

3.5. Testing Stage 

The testing stage is carried out after completing the 

assembly stage by testing the content using a virtual 

experience assessment of users, namely museum 

managers and students while exploring the Brawijaya 

Museum virtual tourism destination with an 

experimental online interview method. 

This study measures telepresence in VR 

experiences, using the MEC-SPQ [48]. Based on Table 

1, the respondent's answers to the first second and first 

statements "Feel like you are really in the virtual 

environment" on average answered "true", and "so-so" 

there was no answer "not yet". Based on peer review, 

the same answer was also found, so it can be concluded 

that users feel really exploring in the Virtual Museum 

Brawijaya environment. 

For the second statement "Feel really take part in 

exploring the virtual environment" the majority of 

informants stated "true" and only one informant 

answered "so-so" and no answer was found "not yet". 

This is supported by peer review answers that support 

the statement so that it can be concluded that users feel 

as if they can be involved and become part of tourism 

at the Brawijaya Virtual Museum. 

For the third statement “It's as if the real location is 

the virtual environment”, the majority of the informants 

stated “so-so” and only two informants answered 

“true” and there was no answer “not yet”. This is 

supported by peer review answers that support the 

statement so that it can be concluded that users seem to 

feel a shift from the real world to a virtual environment 

when using the Brawijaya Virtual Museum. For the 

fourth statement "Felt as if I was physically present in 

the virtual environment" all informants stated "true" 

and no answer was found "not yet". This is supported 

by peer review answers that support the statement, so it 

can be concluded that the ability of the Virtual Museum 

Brawijaya which allows users to be able to cast a free 

view in all directions and explore the virtual 

surroundings of the museum has convinced users to 

feel as if they are physically present. 
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Table 1. Results of Interviews and Triangulation related to Telepresence 

Nu

mb. 

Telepresence Virtual 

Brawijaya Museum 

Informant 
Peer Noted 

1 2 3 4 5 

1 

Feel like you are 

really in the virtual 

environment  

So- so True True So- so True So-so Valid 

2 

Feel really take part 

in exploring the 

virtual environment  

True True True So- so True True Valid 

3 

It's as if the real 

location is the virtual 

environment  

So- so So-so True So- so True So-so Valid 

4 

Felt as if I was 

physically present in 

the virtual 

environment  

True True True True True True Valid 

5 

The objects in the 

virtual environment 

give the feeling of 

being able to do 

many things with 

them. 

True So- so True So- so True True Valid 

6 

Get the impression 

that you can be 

active in the virtual 

environment 

(playability). 

So- so True True So- so True True Valid 

7 

Feel like you can 

move between 

objects in the virtual 

environment 

So- so True True So- so True True Valid 

8 

You can do whatever 

you want in the 

virtual environment  

Not yet So- so So-so Not yet So- so Not yet Valid 

  

 

For the fifth statement “The objects in the virtual 

environment give the feeling of being able to do many 

things with them” the majority of the informants stated 

“true” and “so-so” and no answer was found “not yet”. 

This is supported by peer review answers that support 

the statement so that it can be concluded that the visual 

display presented at the Virtual Museum Brawijaya 

makes it appear as if the object looks real and the 

augmented reality capability also makes it possible to 

interact with objects and get additional information. 

For the sixth statement “Get the impression that you 

can be active in the virtual environment (playability). 

"true" and "so-so" and no "not yet" answers were 

found. This is supported by peer review answers that 

support the statement, so it can be concluded that the 

ability of the Virtual Museum Brawijaya content to 

move rooms from one room to another virtually creates 

a feeling as if the user can move actively in a virtual 

environment. 

For the seventh statement "Feel like you can move 

between objects in the virtual environment", "true" and 

"so-so" and there is no answer "not yet". Virtual 

Museum Brawijaya content to drive augmented reality 
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content in several spots Virtual Museum Brawijaya 

allows users to explore and interact and engage with 

virtual objects. For the eighth statement "You can do 

whatever you want in the virtual environment", overall 

respondents acknowledged the ability to explore in the 

Virtual Museum Brawijaya environment but found the 

answer "not yet" from the respondents. that the content 

capability of the Virtual Museum Brawijaya is still 

limited where not all rooms and objects can be 

explored by users because they are not yet available in 

virtual form The overall results of the assessment of 

museum managers and students after using content 

show the ability of Brawijaya Museum's virtual content 

to provide a sense of psychological presence 

(telepresence) than average. the average of the 

informants' answers. Even so, the content is considered 

not too optimal in providing a virtual experience while 

visiting the virtual museum. 

In addition, the validity of the data was checked 

using source triangulation. Checking is done by 

comparing what the research subjects said in interviews 

and comparing with the results of each informant's 

answers plus peer reviews while exploring the virtual 

content of the Brawijaya Museum. It can be concluded 

that on average the five respondents and one research 

colleague answered the same thing so that it can be said 

to be valid. 

The results of this study support the research results 

from Zarzuela et al. [29], where the use of virtual 

reality in Serious Game offers a different, fun, 

entertaining, educational tourism, way to learn or 

review different aspects of a destination such as history, 

can be presented as a complement. 

 

3.6. Distribution Stage 

The distribution stage is the stage where virtual 

tourism content is stored in a storage media and is 

ready to be accessed on a hosting platform to online the 

Brawijaya Museum virtual tourism content so that it 

allows users to travel and learn history from home. In 

addition, in the future, destination managers can take 

advantage of content as a substitute or complimentary 

product from real tourist visits at direct locations by 

using additional equipment in the form of Virtual 

Reality gear. 

 

 

4. CONCLUSIONS  

The virtual tourism content developed in this study 

is considered to be an alternative solution considering 

the condition of the Brawijaya Museum which is 

experiencing potential dangers because there are still 

several elements of CHSE that have not been fulfilled 

by the site so it is quite risky for students who study 

and travel directly to the museum site. can be a 

complementary product or a substitute product for real 

tourist visits to Kayutangan because it is considered to 

have been able to provide virtual experiences, 

especially telepresence, even though it is not optimal.  

The Brawijaya Museum's virtual tourism can be a 

win-win solution strategy for site managers and edu-

tourism tourists where it is possible to display virtual 

reality and augmented reality content on architecture 

and also the collections of the Brawijaya museum 

without having to visit directly during the Covid-19 

pandemic. 

The manager of the Brawijaya Museum can then 

organize a paid remote virtual tour program using 

virtual content that has been developed in this study 

accompanied by local guides so as to provide more 

complete information to edu-tourism tourists at home. 

Even so, it is necessary to pay attention to the 

confidentiality and security of data because the 

Brawijaya Museum site is a site with a strategic role 

that has a dualism of spatial functions, namely as a 

tourist destination as well as a vital military location 

that is still active. 

Further research can continue the results of this 

study by testing virtual experiences both immersion 

and telepresence while visiting virtual tourism content 

using a quantitative approach, so as to obtain 

comprehensive and generalizable results  
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