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flexible VEduR Pipeline innovation by Siaw. The pipeline add values to the free apps
and digital tools available to create 360° VR content by enabling users to view the
content using low cost VR Box and to interact using low cost blue tooth mouse. This
innovation provides an alternative for interim teachers to experiencce a VR tour of the
campus library before they are physically present at the instiute for face to face
interaction. A survey instrument using Technology Acceptance Model (TAM) by Davis
enhanced with Perceived Enjoyment (ENJ) by Davis, Bagozzi, and Warshaw was
adapted to collect respondents’ feedbacks on their experience in using ViTour. Data
analysis showed that the respondents agreed (M=3.86) that the use of ViTour would
improve performance. The respondents also agreed (M=4.00) that the use of ViTour
was free of effort. They also perceived the use of ViTour to be enjoyable (M=4.06) and
Keywords: their intention to use ViTour was high (M=4.00). These findings indicated that users
Virtual reality; low cost; pipeline had positive perception on the use of ViTour application.

1. Introduction

Virtual reality (VR) used to be only a science fiction, now it has been realized through the creation
of a VR headset. This technology is evolving rapidly and will affect the way people live, socialize and
work. It creates a virtual world that resembles the real world through the application of immersive
technology. VR headsets enable 360° simulation and made the users feel as if they are in the created
virtual environment. The initial use of VR in the gaming and entertainment industries have now vastly
extended its application in many other fields like healthcare, education, tourism and the business
sectors. VR in education has many advantages like fun and engaging learning. Students can
experience VR virtual tour through application like Google Expeditions to places like Mount Everest
or to Louvre museum.
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VR tour provides users the ability to interact with the system which enable them to experience
the virtual environments in real-time, as if they are actually being there [1-3]. Many industries have
ventured into this field such as the military, gaming, automotive, tourism and not least the education
[4-6,26]. Many virtual campus tours have been developed to let prospective parents and students to
view and explore the campuses virtually at the convenience of their own time and location [5,7-14].
Potential students will have the chance to familiarise themselves with the campus environment
before being physically there. Different applications and technologies were used to capture 360°
views such as VR 360 camera [11,15], DSLR camera [9], Mi Sphere 360 camera [5] and Google Street
View [16]. A commonly used technique to create panaromic 360° view of campus VR tour was photo
stitching technique [5,9-11,16]. This technique stitched together the collections of images with
overlapping views to provide more effective information at the same time improving photos
resolution with lower storage capacity [8]. Stitching could be done using different application like
EasyPano and TourWeaver software [9], Insta360 [10] and Google Street View [16]. Some platform
was used to create the 3D virtual tour after photo stitching was done. For example CUPIX [5], KRPano
Viewer [10], UNITY 3D [14], Story Spheres [12] and Thinglink [16].

Various obstacles [17,20] have hindered the adoption of VR in the various sectors mentioned
earlier. Figure 1 showed the main obstacles [17] in descending order as: (1) user experience, (ii)
content offering, (iii) reluctance by businesses and consumers, (iv) regulation and risk, (v) financing
and investment, (vi) cost, (vii) Government Oversight. The cost for one VR headset can cost up to USD
500 when it was first marketed in 2017. Furthermore, user has to look for a compatible PC which cost
about USD1,200 to use with the VR headset. Even though headset price is going down with the
introduction of new technology, nevertheless the cost is still considered high. The cheapest headset
is the Google Cardboard which cost about USD20. The cost of headset as one of the factors that limit
the usage of VR was also reported in researh by Myroslava [20].

AR

User experience Content Consumer and  Regulation and Financing and Cost to Government
(e.g., bulky offerings (e.g., business legal risks investrment consumers oversight
hardware, lack of quality reluctance to
technical content, amount embrace VR

glitches) of content
available)

Fig. 1. Obstacles In Augmented Reality (AR) and VR Adoption [17]



ASEAN Atrtificial Intelligence Journal
Volume 1, Issue 1 (2025) 1-10

Among the challenges of virtual technology that have been shared by [18-21] are the following.

i.  Less Flexible- Implemented virtual reality activities have usually been programmed to
achieve specific learning objectives. It is not easy to change and thus makes learning less
flexible.

ii.  Functionality Issues- Virtual reality activities that have been programmed for use with a
virtual reality headset (VR Headset) may fail due to damage to the device that requires
time to repair. Apart from that, programming virtual reality activities also requires certain
expertise. Thus, the functionality of virtual technology is dependent on the expertise
available in programming and using the tool.

iii.  Expensive Cost- The cost required to use the latest technology is usually high. The same
goes for virtual reality technology. Millions of ringgit are needed to buy the necessary
equipment. The gap in virtual reality technology between schools that are equipped and
schools that are not will become apparent later. As a result of this, inequality in education
will become an issue.

In view of the needs to have a more flexible VR activities, less functionality issues in terms of
programming expertise and low-cost VR technology involved, VEduR Pipeline [16] is the alternative
approach to produce low cost 360° VR resources without facing much of the challenges described
above [18-21]. ViTour is a localized content created to be viewed using the VR Box. It is an interactive
360° content created to replace the 2-dimension only images as displayed in an Institute Pendidikan
Guru (IPG) library’s website (http://www.ipbl.edu.my/psumber/kemudahan.cfm). VEduR pipeline
has enabled low cost localized content like ViTour to be created. This pipeline used the low cost photo
stitching technique [22,23] with free Google Street View apps to create the panaromic view of the
VR tour. The two objectives of this research are:

i. toproduce low cost 360° view virtual tour (ViTour)
ii.  to evaluate user perception of ViTour

2. Methodology
In response to the many challenges described above [18-21], VEduR Pipeline [16] is used as a low

cost easy to operate process to create 360° ViTour application using freely available digital tools. The
process of ViTour production using VEduR Pipeline [16] was shown in Figure 2.

Input Process Output
360° Image Tagging/Labelling, Creating VR Smartphone VR Box (< RM25) User Control
Capturing Tool Content Tool (free) (personal) Device
(free) (<RM 20)

Bluetooth
e.g. Google Mouse
Street View e.g. Thinglink (Source:
(Download from https://www.thinglink.com/)
Play Store)

Fig. 2. VEduR Pipeline [16]
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Input - Capturing 360° View
i. Download Google Street View apps in the handphone.
ii. Launch Google Street View, select the Create tab and choose Photo Sphere to start
capturing a 360° view of the surrounding that you want to capture.
iii.  Publish the 360° view that you have captured.
iv.  Download the 360°images through Google map.
v.  Figure 3 shows the steps to capture 360° view using Google Street View.

Q Search Your Street View @

Create Street View

ke and publish your own Sticet View  kHiong
Ko S images

Share link to access
360° view online to

e hotos download
- RO ! Pending Indslrial,_.
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Select Create tab & choose Photo Publish 360° View Share to access 360° view
Sphere

Fig. 3. Capture and download 360° view using Google Street View

Process — Create VR Content Using Thinglink
i. Create a free Thinglink account at https://www.thinglink.com/
ii. Loginand Create new content.
iii.  Select 360° image option to create the VR content.
iv.  Upload the 360° images downloaded from Google Street View.
v. Tag VR content with hotspots using Thinglink for content navigation.
vi.  Embed or share Thinglink using the share link provided.
vii.  Figure 4 shows the steps to create 360° view VR content using Thinglink.
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Fig. 4. Create 360° view VR Content using Thinglink

Output VR Content
i.  Open the VR content using Thinglink share link provided in the handphone.
ii.  Connect Bluetooth mouse to the handphone.
iii.  Click VR view for the content.
iv.  Place handphone in the VR Box.
v. View and navigate VR content in VR Box using the connected Bluetooth mouse.
vi.  Figure 5 shows an example of 360° view ViTour.

Fig. 5. View 360° ViTour in handphone using VR box

The ViTour was shared through Whatsapp with two groups of PDPP interim school teachers
(Figure 6) who were taking one and half year diploma course at an IPG in Sarawak. These teachers
follow the courses through hybrid learning mode such that they only came to IPG for face to face
interactions during the school holidays to complete their lectures, tutorials and practicals. The e-
learning components of the courses were their self-learning time using resources available in Google
Classroom posted by their respective lecturers. Lecturers gave feedback for e-learning tasks posted
by them in Google Classroom. These interim teachers had not visited the institute library physically
before they came to the institute for face to face lectures. ViTour link was shared with these interim
teachers to let them visit the institute library virtually. They could explore and view the library
virtually through ViTour with their handphone as long as there is internet connection. There is no
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need for them to download any application into their handphone to view ViTour. A survey instrument
using Technology Acceptance Model (TAM) by Davis [24] enhanced with Perceived Enjoyment (ENJ)
by Davis, Bagozzi, and Warshaw [22] in El-Said and Aziz [23] was adapted to collect their feedbacks
on their experience in using ViTour. A total of 24 responses were collected for the survey as a pilot

study.
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3. Results

Technology Acceptance Model (TAM) by Davis [24] enhanced with Perceived Enjoyment (ENJ) by
Davis, Bagozzi, and Warshaw [25] in El-Said and Aziz [26] was used to study how users accept or reject
ViTour application. The four constructs with the ENJ enhanced TAM models are:

i.  Perceived usefulness (PU)- degree to which a person believes that the use of a particular

system may improve his performance;

ii. Perceived Ease of Use (PEOU)- degree to which a person believes that the use of an
information system will be free of effort

ii.  Perceived Enjoyment (ENJ)- the extent to which the activity of using the computer is
perceived to be enjoyable in its
own right, apart from any performance consequences that may be anticipated

iv.  Intention To Use (INT)- the actual use of a given information system and therefore
determines technology acceptance

The survey instrument using agreement on a 5-point Likert scale, namely 1 = Strongly Disagree,
2 = Disagree, 3 = Neutral, 4= Agree, 5= Strongly Agree. was used to collect pilot study data from the
respondents of ViTour application. The reliability of the instrument has a Cronbach's Alpha value of
.963 (Table 1). Based on the interpretation of the Cronbach Alpha value by Konting [27], the
reliabitity of the instrument is excellent (Table 2). Analysis of the data showed the outcomes as in
Table 3.

Table 1
Survey Instrument Reliability statistics
Cronbach's Cronbach's N of Items
Alpha Alpha Based on
Standardized
Items
.963 .964 12
Table 2

Cronbach Alpha Value [27]
Cronbach Alpha (a) Interpretation

0.91-1.00 Excellent

0.81-0.90 Good

0.71-0.80 Good and Acceptable

0.61-0.70 Acceptable

0.01-0.60 Not Acceptable
Table 3
TAM model evaluation outcomes
TAM Model Constructs Mean Standard Deviation
Perceived usefulness (PU) 3.86 0.70
Perceived Ease of Use (PEOU) 4.00 0.67
Perceived Enjoyment (ENJ) 406 0.62
Intention To Use (INT) 4.00 0.65
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Fig. 8. Means of TAM Evaluation Model Constructs

Findings from the data (Table 3) showed that the respondents agreed (M=3.86) that the use of
ViTour would improve performance. They also agreed (M=4.00) that the use of ViTour was free of
effort. Respondents also perceived the use of ViTour to be enjoyable (M=4.06). The intention to use
ViTour would be high (M=4.00). These findings indicated that the respondents had positive
perception on the use of ViTour application. The findings are parallel to the outcomes from research
done by various researchers [5,9,11,28]. The overall means of the four constructs for TAM evaluation
model were also showed in Figure 8. It indicated that perceived enjoyment construct had a slightly
higher mean compared to the other three constructs. This implied that enjoyment was an important
element in the development of the virtual tour which was also indicated in research by various
researchers [9,20,29].

Below were some of the feedbacks collected from staffs of an IPG after viewing the ViTour.
i.  Easy for users to explore the resource center virtually
ii. Interesting tour
iii.  Simple and clear, give user new experience
iv.  Accurate representation of the library
v. Creative and interactive media

Among some of the suggestions given to improve the ViTour:
i.  Display more detail information about the library facilities.
ii.  Share more facilities available in the library.
iii. Improve the tagging of information.

4. Conclusions

This research shared the use of an innovation VEduR pipeline [16] to create a low cost virtual
ViTour of a library at an IPG in Sarawak. The challenges of less flexible VR activities, complex
functionality issues in terms of programming expertise and high-cost VR technology involved in using
virtual reality (VR) technology [18-21] are partly being addressed with the use of VEduR pipeline [16]
for creating the ViTour. The two objectives of this research have been achieved. Survey data collected
indicated that ViTour would improve performance. The use of ViTour was free of effort and to be
enjoyable. Furthermore, the intention to use ViTour would be high. It can be concluded these
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findings showed that the respondents had positive perception on the use of ViTour application. The
contribution of this research is the development of a virtual tour (ViTour) prototype for a campus
library using the low cost VEduR pipeline [16]. Future research could develope more low cost VR
content other than virtual tour for the purpose of education using the VEduR pipeline [16].

Acknowledgement
The VEduR Pipeline [16] has been copyrighted with MyIPO (Registration Number: LY2022Q02934) on
29th July 2022 funded by STEM Programme of IPGK Batu Lintang.

References

(1]

(2]
3]

(4]

(5]

(6]
(7]

(8]

(9]

(10]

(11]

[12]

(13]

[14]
(15]
(16]

(17]
(18]

Widiyaningtyas, Triyanna, Didik Dwi Prasetya, and Aji P. Wibawa. "Adaptive Campus Virtual Tour using Location-
Based Services." In 2018 Electrical Power, Electronics, Communications, Controls and Informatics Seminar (EECCIS),
pp. 419-423. IEEE, 2018. https://doi.org/10.1109/EECCIS.2018.8692853

Mendolia-Moore, Tracy. "The college path: A virtual tour." (2019).

Xiugiang, Pan. "The design and implementation of virtual tour system based on OSG for the Nanxi River ancient
villege." In 2012 International Conference on Information Management, Innovation Management and Industrial
Engineering, vol. 1, pp. 282-285. IEEE, 2012. https://doi.org/10.1109/ICl11.2012.6339655

Vergara, Diego, Manuel Pablo Rubio, and Miguel Lorenzo. "On the design of virtual reality learning environments
in engineering." Multimodal technologies and interaction 1, no. 2 (2017): 11. https://doi.org/10.3390/mti1020011
Rohizan, Rizawati Binti, Daniel Mago Vistro, and Muhammad Rawi Bin Puasa. "Enhanced visitor experience through
campus virtual tour." In Journal of Physics: Conference Series, vol. 1228, no. 1, p. 012067. IOP Publishing, 2019.
https://doi.org/10.1088/1742-6596/1228/1/012067

Sellwood, Matthew. "An evaluation of immersive virtual tours for curriculum innovation and engagement in higher
education." PhD diss., 2021.

Maines, Curtis, and Stephen Tang. "An application of game technology to virtual university campus tour and interior
navigation." In 2015 international conference on developments of E-systems engineering (DeSE), pp. 341-346. |EEE,
2015. https://doi.org/10.1109/DeSE.2015.15

Wang, Zhicheng, Yufei Chen, Zewei Zhu, and Weidong Zhao. "An automatic panoramic image mosaic method based
on graph model." Multimedia Tools and Applications 75 (2016): 2725-2740. https://doi.org/10.1007/s11042-015-
2619-0

Wook, TSM Tengku, 1. Y. Zairon, M. Idris, N. A. Zin, H. M. Judi, and N. Jailani. "Campus virtual tour design to enhance
visitor experience and interaction in a natural environment." Int. J. Multimed. Its Appl 10, no. 1/2 (2018): 3.
https://doi.org/10.5121/ijma.2018.10307

Suryanto, T. L. M., and N. C. Wibowo. "Developing and evaluating a jejakatua virtual campus tour prototype using
auto-stitching technique." In Journal of Physics: Conference Series, vol. 1569, no. 2, p. 022055. IOP Publishing, 2020.
https://doi.org/10.1088/1742-6596/1569/2/022055

Suwarno, Nerru Pranuta Murnaka, and N. Murnaka. "Virtual campus tour (student perception of university virtual
environment)." Journal of Critical Reviews 7, no. 19 (2020): 4964-4969.

Figueroa, Roberto B., Gibran Alejandro Garcia Mendoza, Jennifer Christine Clasara Fajardo, Siaw Eng Tan, Eiman
Yassin, and Teo Hui Thian. "Virtualizing a university campus tour: a pilot study on its usability and user experience,
and perception." International Journal in Information Technology in Governance, Education and Business 2, no. 1
(2020): 1-8. https://doi.org/10.32664/ijitgeb.v2i1.60

Samala, Agariadne Dwinggo, Fadhli Ranuharja, Bayu Ramadhani Fajri, Yose Indarta, and Winda Agustiarmi. "ViCT-
Virtual Campus Tour Environment with Spherical Panorama: A Preliminary Exploration." Int. J. Interact. Mob.
Technol. 16, no. 16 (2022): 205-225. https://doi.org/10.3991/ijim.v16i16.32889

Senthil, K. M., Vigneshwaran, K., Veeraragavan, S. and Vasanth, T. "Virtual tour for college visitors." International
Journal of Creative Research Thoughts (I/JCRT) 10, no. 5 (2022): 841-844.

PURWANDARI, Endina Putri. "Usability Testing to Measure Real Perception Generation Level in Introduction of
Bengkulu University Building Based on Virtual Tour with 360 Object Modelling." (2020).

N.H. Siaw. "VEduR pipeline: Low cost 360° image production innovation." In Proceeding 16th International
Malaysian Educational Technology Convention (IMETC 2022), 11th-13th October 2022.

Perkins Coie, L. L. P. "Augmented and virtual reality survey report." Perkins Coie LLP: Washington, DC, USA (2020).
Hicks, Paula. "The pros and cons of using virtual reality in the classroom." eLearning Industry 29 (2016).



https://doi.org/10.1109/EECCIS.2018.8692853
https://doi.org/10.1109/ICIII.2012.6339655
https://doi.org/10.3390/mti1020011
https://doi.org/10.1088/1742-6596/1228/1/012067
https://doi.org/10.1109/DeSE.2015.15
https://doi.org/10.1007/s11042-015-2619-0
https://doi.org/10.1007/s11042-015-2619-0
https://doi.org/10.5121/ijma.2018.10307
https://doi.org/10.1088/1742-6596/1569/2/022055
https://doi.org/10.32664/ijitgeb.v2i1.60
https://doi.org/10.3991/ijim.v16i16.32889

ASEAN Atrtificial Intelligence Journal
Volume 1, Issue 1 (2025) 1-10

[19]

[20]
[21]

(22]

(23]

[24]

[25]

(26]

(27]
(28]

[29]

Al Farsi, Ghaliya, Azmi Bin Mohd Yusof, Wan Jumani Binti Fauzi, Mohd Ezanee Bin Rusli, Sohail Igbal Malik, Ragad
M. Tawafak, Roy Mathew, and Jasiya Jabbar. "The practicality of virtual reality applications in education: Limitations
and recommendations." Journal of Hunan University Natural Sciences 48, no. 7 (2021).

Zaiets, Myroslava. "Factors influencing the mass adoption of VR video platforms." (2021).

Alnagrat, Ahmed, Rizalafande Che Ismail, Syed Zulkarnain Syed Idrus, and Rawad Mansour Abdulhafith Alfagi. "A
review of extended reality (XR) technologies in the future of human education: Current trend and future
opportunity." Journal of Human Centered Technology 1, no. 2 (2022): 81-96.
https://doi.org/10.11113/humentech.vin2.27

Perdana, Doan, Arif Indra Irawan, and Rendy Munadi. "Implementation of a web based campus virtual tour for
introducing Telkom university building." International Journal if Simulation—Systems, Science & Technology 20, no.
1(2019): 1-6. https://doi.org/10.5013/1JSSST.a.20.01.06

Insa-Iglesias, Maria, Mark D. Jenkins, and Gordon Morison. "Rapid development of a low-cost web-based 360 virtual
tour." In 16th International Conference on Web Information Systems and Technologies, pp. 315-322. SciTePress,
2020. https://doi.org/10.5220/0010176703150322

Davis, Fred D. "Perceived usefulness, perceived ease of use, and user acceptance of information technology." MIS
quarterly (1989): 319-340. https://doi.org/10.2307/249008

Davis, Fred D., Richard P. Bagozzi, and Paul R. Warshaw. "Extrinsic and intrinsic motivation to use computers in the
workplace 1." Journal of applied social psychology 22, no. 14 (1992): 1111-1132. https://doi.org/10.1111/.1559-
1816.1992.tb00945.x

El-Said, Osman, and Heba Aziz. "Virtual tours a means to an end: An analysis of virtual tours’ role in tourism recovery
post COVID-19." Journal of Travel Research 61, no. 3 (2022): 528-548.0. El-Said and H. Aziz, “Virtual tours a means
to an end: An analysis of virtual tours’ role in tourism recovery post COVID-19,” Journal of Travel Research, vol. 61,
no. 3, pp. 528-548, 2021. https://doi.org/10.1177/0047287521997567

M.M. Konting, Kaedah Penyelidikan Pendidikan, Ampang: Dawama Sdn. Bhd, 2009.

Abidin, Rahman, and Nunuk Suryani. "Students' Perceptions of 360 Degree Virtual Tour-Based Historical Learning
About the Cultural Heritage Area of the Kapitan and Al-Munawar Villages in Palembang City." International Journal
of Social Sciences and Management 7, no. 3 (2020): 105-112. https://doi.org/10.3126/ijssm.v7i3.29764

Wang, Dong. "Developing immersive experience in virtual tour applications on mobile devices." (2021).

10


https://doi.org/10.11113/humentech.v1n2.27
https://doi.org/10.5013/IJSSST.a.20.01.06
https://doi.org/10.5220/0010176703150322
https://doi.org/10.2307/249008
https://doi.org/10.1111/j.1559-1816.1992.tb00945.x
https://doi.org/10.1111/j.1559-1816.1992.tb00945.x
https://doi.org/10.1177/0047287521997567
https://doi.org/10.3126/ijssm.v7i3.29764

