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Abstract 
Augmented Reality (AR) is defined as an imaginal technology that integrates virtual technology into its 
surroundings. Today, very few mobile applications provided information either on religious tourism destinations or 
tourist attractions in Thailand. Hence, it is crucial to develop a digital medium to ease concerns. A collection of 
different multimedia content forms; images, 3D, text, video, and audio, will display information on an AR 
application for Pong Sanuk Temple. Five items of content analysis and three items of application performance 
assessment evaluated by expertise are more than 4.5 scores. Thirty visitors contributed 4.56 ± 0.50 scores of user 
experience analysis. As the results, the developed AR application for Pong Sanuk Temple is to be used as the 
medium for cultural heritage preservation as well as to be an innovative idea that provides an immersive 
experience to visitors, allowing them to learn more about the Thai Buddhist Temple’s culture and history. 
Keywords: augmented reality, mobile application, digital learning media, temple history learning, Unity 3D 
1. Introduction 
Buddhism is one of the world major religions. Buddhist temples are generally used as the center of religious 
practices and other community activities. The main features of Thai Buddhist temples are “Ubosot” (ordination 
hall), “Vihara”, “Chedi”, “Stupa”, Buddha images, “Sala” (sermon hall), and “Kuti” (a sleeping quarter of monks 
and novices). Statistically, there are 41,340 Buddhist temples across Thailand (Division, 2018). Nowadays, 
Buddhist temples have been carrying the role of religious tourism because of primarily located in urban areas. 
Moreover, they possess the distinctive beauty of art and architecture and they have become the heart of Thai 
culture which reflecting of the evolved civilizations of the country. Buddhist temples in Thailand are 
internationally appreciated in various aspects, namely the cultural heritage preservation, the spread of Buddhism as 
well as architecture (Klinchan, Suyajai, & Deethaisong, 2009). 
Pong Sanuk temple or Wat Pong Sanuk, has strictly preserved its art and cultural heritage and received the 
Asia-Pacific Heritage Award for Cultural Heritage Conservation (Award of Merit) from UNESCO in 2008. Thais 
and the local community of Pong Sanuk can take appreciation and pride in protecting and preserving the distinctive 
local cultural heritage (Boonyasurat, 2015; UNESCO, 2008). The cultural heritage of Wat Pong Sanuk has been 
well preserved by academics, students, local authorities, monks, photographers, devotees, and the local 
community of Pong Sanuk (Jeena & Khutrakun, 2018). From an interview with a deputy-abbot of Wat Pong Sanuk 
Nuea - Phra Noi Naruttamo, Wat Pong Sanuk is a significant temple with a long history in Lampang, Thailand 
(Naruttamo, 2019). Therefore, it was selected to be a community knowledge center and it was established a 
museum of Wat Pong Sanuk by Lampang Provincial Office. Consequently, academics and students from nearby 
cities as well as local and international tourists, continuously visited the community knowledge center and the 
museum of Wat Pong Sanuk to educate themselves. Engaging educational activities are being organized at Wat 
Pong Sanuk. Promotional materials such as brochures, posters, websites, and QR codes have been developed to 
promote tourism attractions. Those available sources only provide brief information on Buddhist temples; history, 
travel information, inquiries, but an in-depth knowledge of artifacts or architecture is not available, causing such 
difficulties.  
For the large areas and the five important buildings of the temple (shown in Figure 1.) are hardly covered by the 
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Figure 6. Examples of an application handbook 

 
3.3 Multimedia Content Analysis and Application Performance Assessment 
Multimedia content analysis consists of 5 items such as 1) the community knowledge centre including Phra Bod 
Portrait Painting and Pong Sanuk Community History, 2) the ancient wooden monastic cell, 3) the Viharn Phra 
Chao Phan Ong, 4) the Cultural Heritage Learning Pavillion, and 5) ‘Dham’ Chests Building have been evaluated 
in terms of image, text, video, audio, and 3D by three assessment expertise. 
3.4 AR Application Performance Assessment  
Three expert evaluators have evaluated content, multimedia, and application usage of Wat Pong Sanuk AR 
application via providing assessment scores in 5 point hedonic scales. Assessment data was anlased and presented 
in term of an average score and standard deviation of each item. The meaning of each average score is as follows. 

1.00-1.50 means application performance need improvement. 
1.51-2.50 means application performance was passable. 
2.51-3.50 means application performance was moderate. 
3.51-4.50 means application performance was good. 
4.51-5.00 means application performance was exceptional. 

3.5 Selecting Participants and Sample Sizes 
Wat Pong Sanuk visitors were research participants in total 30 persons. Selecting criteria were 1) having the 
android mobile phone and 2) fluency in Thai or English language. They needed to provide their experience scores 
for this AR application using 5 point hedonic scales. Users experience data was analyzed and presented in term of 
an average score and standard deviation of each item. The meaning of each average score is as follows. 

1.00-1.50 means less satisfaction. 
1.51-2.50 means acceptable satisfaction. 
2.51-3.50 means moderate satisfaction. 
3.51-4.50 means very good satisfaction. 
4.51-5.00 means outstanding satisfaction.

4. Results 
4.1 Wat Pong Sanuk AR Applications Assessment 
Relevant research, journals, and related studies were reviewed to shape the development of the AR application. 
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The community learning center, the ancient wooden monastic cell, the “Viharn Phra Chao Phan Ong”, the 
cultural heritage learning pavilion, and the “Dham” chests building have been selected for developing a 
multimedia application model. Four types of media were featured in the modle such as images, text, video, and 
audio. After that, the multimedia content analysis was applied in five items and the results of this analysis were 
shown in Table 1. 
 
Table 1. Multimedia content analysis 

NO Building/Content Image Text Video Audio 3D 

1 
The Community Knowledge Centre 
Phra Bod Portrait Painting   -   
Pong Sanuk Community History   - - - 

2 The ancient wooden monastic cell   -   
3 The Viharn Phra Chao Phan Ong      
4 The Cultural Heritage Learning Pavilion   -   
5 ‘Dham’ Chests Building    -   

Remark: √ means selected media and – means non-selected. 
 
A wireframe and storyboard were used for Wat Pong Sanuk AR application which was developed with Unity. 
This AR application was available for Android devices. Application performance assessment was evaluated 
by expertise. The results reveal that content, multimedia, and application usage were exceptional at the average 
scores 4.62, 4.60, and 4.54, respectively (Table 2) (Fenu & Pittarellob, 2018). 
 
Table 2. Application performance assessment 

No Assessment Item 𝑋ത SD Meaning 
1 Content 4.60 0.49 Exceptional
2 Multimedia 4.62 0.49 Exceptional
3 Application Usage 4.54 0.50 Exceptional

Total 4.59 0.49 Exceptional
 
4.2 Visitors Experience Analysis 
The users’ experience analysis results from using the AR application were feedbacked by the tourists. The overall 
average of all assessment items achieved an outstanding rating of 4.56. High-quality 3D Graphics achieved the 
highest overall average at 4.77 followed by AR application Handbook achieved an overall average of 4.70. The 
application menu achieved an overall average of 4.67 as shown in Table 3. 
 
Table 3. Users experience analysis 

No Assessment Item 𝑋ത SD Meaning 
1 User Interface Design 4.63 0.49 Outstanding
2 Application Menu 4.67 0.48 Outstanding
3 Learnability 4.60 0.50 Outstanding
4 Graphical Communication Accuracy 4.43 0.50 Very Good
5 High-quality 3D Graphics 4.77 0.43 Outstanding
6 Text 4.47 0.51 Very Good
7 Audio 4.40 0.50 Very Good
8 AR application Handbook 4.70 0.47 Outstanding
9 App Accessibility 4.37 0.49 Very Good
10 Application Usefulness 4.53 0.51 Outstanding

Overall Average 4.56 0.50 Outstanding
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5. Discussion 
The development of an Augmented Reality mobile application can be used to explore the temple grounds and 
interact with virtual items, providing a more engaging and exciting visit. The application can be used to highlight 
the temple’s architecture and bring to life its stories and legends. It can also be used to teach visitors about the 
temple’s rituals and culture. The development of such an application does present some limitations, including the 
cost of development and the availability of data for the application. Additionally, the technology is often seen as 
intrusive and could disrupt the peaceful atmosphere of the temple. Despite these limitations, the application could 
be an invaluable tool for educating and engaging visitors. The future scope for an Augmented Reality mobile 
application for a Thai Buddhist temple is potentially vast. It could be used to create an interactive experience of the 
temple grounds, allowing visitors to explore and learn more about the culture and history. However, high scores of 
learnability depend on the well-designed system development of AR applications. Phithak & Kamollimsakul 
(2020) presented the Korat historical explorer via AR application using the same systematic development as to this 
studied. The results revealed that using AR technology to display 3D images can encourage more tourists to travel 
to Korat and 35 tourists evaluated the system usability with a high satisfaction and learnability.  
The well-developed Augmented Reality mobile applications are transforming the way we experience cultural 
treasures. By using these applications, viewers can now explore and interact with Thai Buddhist temples in a 
completely different way than ever before. Using a mobile AR application, viewers can virtually explore the 
temple grounds and their features. Through this application, they can gain an in-depth understanding of the 
temple’s history and culture, as well as its traditional and spiritual significance (Jomsri, 2019; Shih et al., 2020). 
Interestingly, Wat Pong Sanuk AR application allows viewers to virtually experience different parts of the temple 
that normally cannot be reached by visitors such as ‘Dham’ Chest Building. This allows viewers to gain a more 
complete understanding of the temple and its significance in Thai culture and to create the experience as immersive 
as possible; the application is designed to provide visuals of the temple and its features in a realistic manner. 
Furthermore, the application can provide viewers with additional information about the temple and its history, 
including audio and visual tours. Although the current technology offers a lot of potential, there are some 
limitations. For example, the application is only available on certain devices, which can limit its reach (Phithak & 
Kamollimsakul, 2020; Puji Utami & Lutfi, 2019).  
An AR mobile application for Thai Buddhist temples can be used to stir interest in the religion, help gain access to 
religious information, and provide a more immersive experience for visitors. With the help of this technology, 
visitors can experience things like virtual tours of temples, and gain insight into the history and beliefs of 
Buddhism. The application can also be used to provide access to religious texts, prayers, and more. The limitations 
of this technology are the cost of developing the application, security issues, and the need for a strong internet 
connection. However, the potential benefits far outweigh these limitations. With the help of an AR mobile 
application, people from all over the world can gain access to Buddhist teachings and develop a deeper 
understanding of the religion. 
In today’s digital era, the development of AR mobile application for Thai Buddhist temples has immense potential 
to benefit students and young people. AR technology has the potential to transform the way youth interact with 
their physical environment, enabling them to create and develop their own virtual experiences (Nishant, 2020). For 
example, by creating an AR mobile application for Thai Buddhist temples, students and young people can access 
and explore interactive digital content, including 3D models, audio and video recordings, and educational 
resources about the temple, its history, and its symbolism. AR mobile applications can also help to bridge the gap 
between the physical and the digital world. For example, the application could be used to help create a virtual tour 
of the temple, allowing students and young people to explore the temple environment in an immersive and 
interactive way. Additionally, the application could be used to display interactive information about the temple’s 
history and symbolism, enabling students and young people to gain a deeper understanding of the temple in a way 
that is both engaging and educational. 
This research aimed to develop an AR application for Pong Sanuk Temple, Lampang, Thailand, by integrating 
virtual reality and image processing technology and virtual reality for image processing. The AR application has 
been used, and the results are as follows: 
1) The AR application is always available for everyone with no usage limitations.  
2) The AR application has transformed distinctive local cultural heritage into a digital format.  
3) AR application users gain knowledge regarding local artifacts, local archaeological sites, and distinctive 

local cultural heritage of Pong Sanuk Temple community.  
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4) The AR application helps community participation in maintaining and preserving their own identity and 
cultural heritage.  

5) The AR application helps raise awareness in the local community to sustainable tourism development.  
6) The AR application is served as a medium to promote Thailand as a tourist destination.  
7) Both private and public sectors will benefit from the AR application as knowledge regarding local artifacts, 

local archaeological sites, and distinctive local cultural heritage of the Pong Sanuk Temple community in 
digital format is readyor further research. 
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