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Abstract

This research gathered requirements from 31 Thai tourist's to design and evaluate a
mobile application for visiting Phra Mahathat Woramahawihan (PMW) Temple as there was no
such technology available. The advantages of using technology in cultural destinations include
creating an interest and attracting more tourists. The mobile application was designed with content
and user interface based on theories and related works. The Mobile Application Thai version was
successful designed and tested with 31 participants. The next step will be developing the Mobile
Application and uploading it to the android and app stores. Then, the experiment with 30
participants will be run at the Temple. The results of the existing study show that the overall mean
score for Thai tourists in all aspects is 4.29. Most visitors required the information about important
points (X = 4.67), need text and pictures to describe the information (X = 4.57), and signs and
maps to explain the important points (X = 4.53). The mean evaluation score of WebThai2Access
was 4.23. Participants rated 3.0 in 2 aspects: can access to information from links and image
layouts are appropriate. The 2 issues have been improved following the suggestions. An
independent sample t-test showed that the mean rating was greater than 3.5 at the p < 0.05
significance level. The overall mean rating in user interface and design was 4.22. The independent

sample t-test showed that the mean rating was better than 4.0 at the p<0.05 significance level.
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1. Introduction

In 2015, the volume of tourists in Thailand increased by 9.5% compared to 2014 (Tourism
Authority of Thailand, 2015). The average growth rate of tourism income in 2016 was not less than
the growth rate of the GDP +1% of the proportion of tourism revenue to the GDP (Tourism Authority
of Thailand, 2016). Including the mobile communication technology like smart phones has taken on
a greater role in people’s way of life in the era of boundless communication. Sixty-four percent of the
Thai population owns a smart phone (Wearesocial.com, 2016) with the ability to communicate
quickly, anywhere and anytime. The increasing mobile trend leads to growth of mobile application
services which helps meet the needs of humans for access to a wide unlimited range of information
including time and place. Most local cultural destinations are not funded by the government.
Those attractions are managed personally and most revenue comes from the sale of commemorative
products or from visiting fees. There is no technology used in such tourist services compared to large
tourist attractions funded by the public and private sectors. The advantages of using technology in
the arts and cultural destinations are creating an interest and attracting more visitors (Proctor, 2005,
Sung, Chang, Hou, & Chen 2010, Rukzio, Gregor, Wetzstein, & Sergej 2008).

PMW Temple in Nakhon Si Thammarat province formerly known as Wat Phra borommathat
is a first-class royal monastery. The Fine Arts Department announced the registration of PM Temple
as an ancient site on September 27, 1936. PMW Temple is one of the most important places in the
south of Thailand where the visitors must worship to pray for an auspicious life. The highlight is the
large relics stupa at the top end of the gold and containing the relics (Tourism Authority of Thailand,
2015). An interview with tourists who visited PMW Temple has found that most tourists visiting PWM
Temple are not sure which way to walk around the historic site and which areas are not to be missed.
There is a signpost service on a pedestal before the entrance to the temple, but if a visitor does not
notice it they will not know that it is there or any sign of the important spots of the temple as there
is no map information. The temple provides a public relations services such as leaflets and signs of
information of objects. However, the information is not complete such as no illustrations of the top of
relics, so visitors need to imagine what it is. Because the pagoda is located high and unavailable to
see visitors cannot learn and understand clearly the history, beliefs, faith and myths inside of the
temple which corresponds to the study of PMW Temple.

Therefore, the researchers have come up with the idea to develop mobile applications of
PMW Temple, Nakhon Si Thammarat in order to use as a technology for Thai tourists to freely
visit the temple, reducing the difficulty of accessing such tourist information, and to attract more

tourists to visit Thai art and culture. This directly affects PMW Temple to increase economic potential



88 AMIFIANLNTIANTT TN 5 AaTUN 2 (2561)

Journal of Management Sciences, Vol. 5 (2) (2018)

and local culture for tourism sustainability in accordance with the Tourism Authority of Thailand's

tourism promotion plan.

2. Research Objectives

1. To study Thai tourist’'s requirement in visiting PMW Temple, Nakhon Si Thammarat

2. To design the mobile application for Thai tourists at PMW Temple, Nakhon Si Thammarat

3. Literature Review

Technology Acceptance Model

The Technology Acceptance Model is a theory developed from the Theory of Reasoned
Action, invented by Davis (1989), a popular concept used as a measure of success of use of
technology to predict or describe the user's computer behavior by describing the relationship of two
variables: perceived usefulness (PU) and perceived ease of use (PEOU). Perceived usefulness (PU)
and perceived ease of use (PEOU) will affect attitudes toward System usage and can predict the
user's demand for the system. In addition, perceived usefulness (PU) also affects the willingness to
commit behavior that leads to real-life applications. Trakulmaykee & Hnuchek (2015) also applied
TAM to predict users’ intention to use Mobile Tourist Guide: perceived compatibility, perceived content

quality, perceived interaction quality, and perceived appearance quality.

Perceived Usefulness

PU is the level of individual beliefs that perceive any system usage to help maximize
performance and offer valuable alternatives in the workplace. Also, people using this new technology,
get better quality work and finish work faster. PEOU reflects that unless technology is easy to use,
it is unlikely to be acceptable to the user (Davis, 1989).

Perceptions of enjoyment and perceived benefits influence the perception of ease of
use which results in the intention to use the application. Perception of enjoyment indicates the level
of application awareness in its own right, beyond the system. Perceived benefits and perceived ease
of use are reflected outside of the intent to use specific applications while the perception of enjoyment

reflects a true inspiration for the intent to use a specific application (Davis, 1989; Chen, 2008).
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The process of accepting innovation

The process of accepting innovation is divided into five stages (Rogers, 2003).

1) Awareness is the stage where the recipient receives information about the innovation.

2) Interest is the stage of interest and starting to find information.

3) Evaluation is the stage where the recipient will take the information into consideration.

4) Trial is the stage where the participants test a system.

5) Adoption is a stage where users agree to adopt permanently or until it is deemed
inefficient.

Various attributes of innovation affect acceptance. Relative Advantage is better perception.
Compeatibility is the level of relevance to the existing experience and needs. Complexity of innovation
is the difficulty of understanding an application. Trial ability is the visible level that can see the
experimental results and performance results, and the results of the use can be noticed.

Observability is the level of ability to see the process in a tangible way.

User Interface Design

Shneiderman (2016) proposed principles of User Interface Designs which were derived
from experience and applicable in interactive systems in order to improve a well-designed interface.
Shneiderman's "Eight Golden Rules of Interface Design" are guides to improve good interaction
design.

1. Strive for consistency: (e.g. sequences of actions; terminology; commands)

2. Enable frequent users to use shortcuts: (e.g. abbreviations, function keys, hidden
commands, and macros).

3. Offer informative feedback: (e.g. modest for minor or frequent actions, more
substantial for major and infrequent actions)

4. Design dialog to yield closure: (e.g. organize sequences of actions into groups)

5. Offer simple error handling: (e.g. system detects any error and offers mechanisms
for handling it).

6. Permit easy reversal of actions: (e.g. relieving anxiety encourages exploration)

7. Support internal locus of control: (e.g. design system to make users initiators of actions)

8. Reduce short-term memory load: (e.g. keep displays simple, reduce window-motion

frequency)
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Universal Design
The seven principles of Universal Design are shown in Table 1 and consist of equitable
use, flexibility in use, simple and intuitive use, perceptible information, tolerance for error, low

physical effort, and size and space for approach and use.

Table 1 Universal Design Principle

Principle Meaning
1. Equitable use An active design that everyone can equally utilize.
2. Flexibility in use Flexible design to meet your needs, requirements, and individual
ability.

3. Simple and intuitive use | The design is easy to use and understand. No matter how knowledgeable

experience at any level or any language.

4. Perceptible information | Content design, information that can be perceived

5. Tolerance for error Comprehensive design that covers errors.

6. Low physical effort Design that physical capabilities can be used effectively with low effort.

7. Size and space for There is an appropriate size and space to use. It covers people with
approach and use tall bodies, disabled people with large wheelchairs that they can spin

back and forth in the area.

Source: The Center for Universal Design (1997)

4. Research Methodology

There is no statistical record of tourists who have visited the temple. The sample number
of 31 participants was chosen based on recommendations by Jakob (2008) in selecting at least
20 participants in the experiment. The data were collected by using questionnaires asking questions
related to gathering requirements and designing the mobile application. All participants had been
to PMW Temple before. There were two parts to the questionnaire: 1) gathering requirements in
developing questions, and 2) designing the mobile application. The questions to gather requirements
were developed based on the TEIF Framework of Angkananon, Wald, & Gilbert (2016) in gathering/

evaluating requirements and also considering the TAM Framework in developing questions.
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The three experts who had five years experiences in mobile application development validated and
reviewed the questionnaire. The researchers improved the questions following the suggestions to be
more clear, easy to understand, and concise. The researchers asked three participants to use the
questionnaire and asked for the feedback and then improved it and tried it out with ten participants

in order to reduce errors before using it in the experiment (Coombes, 2001).

Findings from Expert Validations and Reviews

In order to save time and money in developing the Mobile Application, the researchers
designed the interactive prototype and showed it to the three experts who had five years’
experiences in developing mobile application to validate and review the user interface in various
aspects: buttons, menus, pictures, text font, text size, navigation, text color, and background color

etc. The findings are shown in Table 2.

Table 2 Experts’ reviews and validations

Experts
Item

1 2 3 | Total | IOC
1. Buttons are easy to use and appear in appropriate positions. 1 1 1 3 1
2. Menus are easy to use and appear in appropriate positions. 1 1 1 3 1
3. Pictures are clear and interesting. 1 1 1 3 1
4. Navigation works well. 1 1 1 3 1
5. Text size is easy to read. 1 1 -1 1 0.33
6. Background color is contrast with text color. 1 1 1 3 3

The validation and review from the three experts about the user interface shows that all
experts agree that: buttons are easy to use and appear in appropriate positions; menus are easy to
use and appear in appropriate positions; pictures are clear and interesting; navigation works well,
and background color contrasts with text color. Only one expert disagreed that text size is easy to

read. Therefore, the researchers have changed the text size to be bigger and easy to read.



92 2AMIEIANLNTIANTT TN 5 AaTTUN 2 (2561)

Journal of Management Sciences, Vol. 5 (2) (2018)

5. Results

1. Demographic data
Thirty-one participants who had been to the temple were asked to answer the
questionnaire to get information needed for developing the mobile application. The demographic data

of participants are shown in Table 3.

Table 3 Demographic data of participants

Item Frequency Percent
Gender

Female 23 74.2%
Male 8 25.8%
Age

15 - 20 years 2 6.5%
21 - 30 years 4 12.9%
31 - 40 years 20 64.5%
41 - 50 years 5 16.1%

Brand or model of phones’ use

iPhone 16 51.6%
Samsung 10 32.3%
Asus 2 6.5%
Oppo 1 3.2%
Ais 1 3.2%
IMobile 1 3.2%
Travel Time

1 -2 hour (s) 22 71.0%

2 - 3 hours 9 29.0%
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Table 3 Demographic data of participants (continue)

Item Frequency Percent
Travel Day

Weekday 3 9.7%
Weekend 17 54.8%
Holiday 3 9.7%
Festival 4 12.9%
Others 4 12.9%
Mobile Phone Experiences

Use smart phone 31 100%
Mobile Application Experiences

Used mobile application before 30 96.8%
Never used mobile application before 1 3.2%

Table 3 shows demographic data of 31 respondents. Most participants are female (74.2%).

The modal age (64.5%) is between 31 - 40 years old. They all use their smartphone in their daily

lives. Most of them use iPhone (51.6%), Samsung (32.3%), and Asus (6.5%) as well as others brands.

Most tourists visit PMW Temple at the weekend (53.3%). They spent 1 - 2 hour (s) at the temple.

All participants have used their smart phone in their daily life. 96.8% of participants have used

a mobile application before and only 3.2 % have never used a mobile application.

2. Perceive information

A study on the perception of tourist information of PMW Temple found that most Thai

tourists perceive information from friends or family the most, following by personal experience,

and the least is publishing media.
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Table 4 The perspective of tourists about travel information of PMW Temple, Nakhon Si Thammarat

Perceptive channel Frequency Percent
Personal experiences 18 58%
Friend/family 23 74.2%
Website 10 32.2%

Perceptive channel

Billboard/public relations 3 9.7%
Print media 1 3.2%
Television 4 12.9%
Travel magazines 5 16.1%
Facebook 12 38.7%
Line application 6 19.4%

Table 4 shows travel information perception of PMW Temple of Thai tourists found that
the majority of Thai tourists’ perceived information (74.2%) from friends and families. The second
channel was from personal experience (58%), Facebook (48.4%), and website (22.6%) respectively,

and the least from print media (3.2%).

3. Decision in visiting PMW Temple
Table 5 shows information about the decision in visiting the temple of Thai tourists.
The majority of Thai tourists’ decision in visiting the temple (61.3%) was from friends and families
followed by Facebook (48.4%), and website (22.6%) respectively, and the least from print media
(3.2%)).
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Table 5 Decision in visiting PMW Temple

Decision in visiting the temple Frequency Percent
Personal experiences 19 61.3%
Friend/family 19 61.3%
Website 7 22.6%
Billboard/public relations 3 9.7%
Print media 1 3.2%
Television 3 9.7%
Travel magazines 6 19.36%
Facebook 15 48.4%
Line application 3 9.7%
4. Problems in visiting PMW Temple of Thai tourists as shown in Table 6.

Table 6 Problems in visiting PMW Temple of Thai tourists.
Problems Frequency Percent
Do not know where to go 16 51.6%
Do not know how important each point is 19 61.3%
Do not know what the rituals are 11 35.5%
Do not know where to go first 14 45.2%
Do not know the history or other information of each point 11 35.5%

Table 6 shows that most Thai tourists do not know how important each point of visit

is (61.3%), where to go (51.6%), where is the starting point (45.2%), what the rituals are, and the

history or other information of each point (35.5%).
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5. Technology required
All Thai tourists are interested in using the mobile applications to help improve travel

services of PMW Temple. The results are shown in Table 7.

Table 7 Demand for technology to assist in the provision of tourist information services

Technology format Frequency Percent
Technology with text description only 1 3.2%
Technology with text description and voice options for users to 4 16.1%

listen to when needed

Technology with text and pictures description, and voice options 25 80.6%

for users to listen to when needed

Table 7 shows that most Thai tourists (80.6%) prefer technology that is narrated by text,
pictures, and voice options for users to listen to when needed. The second preference is technology
with text description and voice options for users to listen to when needed, and the least preference

is technology with text description only.

6. Information need

Thirty-one participants were asked to rate the information needed to help develop the
Mobile Application. The results are shown in Table 8. The participants used 5 point Likert rating scales
of 1 (very poor) to 5 (very good) in answering a questionnaire. Table 8 shows the overall average
score for Thai tourists in all aspects is 4.29. Most of the visitors require information about important
points at the temple that they should not miss (X = 4.67). The second requirement is the visitors need
text and pictures to describe the information about the temple (X = 4.57), and signs and maps to
explain the important points (X = 4.53). An independent sample t-test showed that the overall mean
rating was better than 4.0 (t = 4.57, df = 30, p < 0.05).
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Table 8 The information needed for the mobile application in visiting the PMW Temple

97

Information need X SD
Text and pictures describe the information about the temple 4._57 0.63
Voice information to describe the information about the temple 443 0.63
Signs and maps to explain the important points 4,53 0.57
Information about how to dress at the temple 4.27 0.74
Information about how to get to the temple 4.23 0.77
Enough information about the temple 4.37 0.67
Information about the points they shouldn’t miss 4.67 0.48
Overall 4.29 0.40

7. Evaluating Mobile Application

There are two main criteria in evaluating the Mobile Application: Accessibility Evaluation

and User Interface Evaluation.

7.1 Accessibility Evaluation

Thirty-one participants rated the accessibility of the Mobile Application Design

of PMW Temple as shown in Table 9.

Table 9 Evaluation Criteria of WebThai2Access

Evaluation Criteria of WebThai2Access Mean sd

1. There is image ALT Attributes and Text Alternative to explain the 5.00 0.00
image to help understanding.

2. Can access to information from links provided 4.29 0.79
3. Content of presentation is easy to understand. 4.14 0.84
4. Text description is provided when the voice data is available. 414 0.89
5. Sound of recorder is clear. 414 0.97
6. Sound of recording is not boring. 4.00 0.96
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Table 9 Evaluation Criteria of WebThai2Access (continue)

Evaluation Criteria of WebThai2Access Mean sd
7. Menu operations are accurate and easily return to the main menu. 3.14 1.01
8. Functional use such as save button can be done easily. 4.00 0.87
9. Colors of the text and background are contrast at the right level.

It is readable. 3.86 0.99

10. Page Integrity when zooming 414 0.84

11. Size of the letter reads well 3.86 0.87

12. Text layout is appropriate. 443 0.91

13. Image layouts are appropriate. 4.14 0.92

14. Font type is easy to read. 4.29 0.84

15. A satisfaction’s form is easy to use. 4.57 0.88

Average 4.23 0.88

Thirty-one participants rated the accessibility of the Mobile Application Design of PMW
Temple referring to Angkananon, Wald, & Plodaksorn (2017) method of evaluating the Web Thai
Accessibility design. The results are shown in Table 3. The overall mean score was 4.23. All
participants agreed in four criteria (X = 5.00): sound of recording is not boring, text layout is
appropriate, font type is easy to read, and a satisfaction’s form is easy to use. Participants only
rated 3.0 in two aspects: can access to information from links provided and Image layouts are
appropriate. The two issues have been improved following the suggestions. The independent sample

t-test showed that the mean rating was greater than 3.5 (t = 4.57, df = 30, p < 0.05).

7.2 User Interface Evaluation
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Table 10 User Interface Evaluation Criteria

99

User Interface and Design Evaluation Criteria Mean sd
1. Good design of navigation, user knows which part of the site, 4.00 0.00
having title in every page
2. The name of menu can be understood. 3.58 0.51
3. Can go back to the previous page using the back button. 4.92 0.29
4. The menus are placed in the appropriate position and easy to use. 3.92 0.51
5. The color of the buttons and text on the menu is easy to read. 4.25 0.45
6. Menu button are the right size. It can be touched with the finger 4.75 0.45
precisely.
7. You can clearly see which part of the screen can be selected or 4.42 0.51
not.
8. The name of the navigation menus and links are understandable. 4.00 0.60
9. A clean and simple screen layout. 3.83 0.58
10. Use appropriate and clear illustrations. 5.00 0.00
11. If errors are detected. Does the application have contact options for 4.08 0.79
help?
12. The FAQs menu answers questions you might want to know and 4.58 0.51
the answer is useful to you.
Average 4.22 0.41

Thirty-one participants rated the prototype of Mobile Application of PMW Temple using

the Likert 5 point scales of 1 (very poor) to 5 (very good). The results are shown in Table 10.

The overall rating in user interface and design was 4.22. All participant agreed that the mobile

application uses an appropriate and clear illustrations (X = 5.00). The issues that need to be improved

are name of menu could be understood (X = 3.58), clean and simple screen layout (X = 3.83),

and menus were placed in the appropriate position and easy to use (X = 3.92). The research improved

the design following the suggestions. An independent sample t-test showed that the mean rating was
better than 4.0 (t = 4.57, df = 30, p < 0.05).
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6. Discussion and Conclusion

From the results the study concluded that without the mobile app most Thai tourists did not

know how important each point of visit was, where to go, where was the starting point, what the

rituals were, and the history or other information of each point. All Thai tourists were interested in

using the mobile applications to help improve travel services of PMW Temple, especially technology

with text and pictures description, and voice options for users to listen to when needed. Most visitors

required information about important points so that they should not miss text and pictures to describe

the temple and signs and maps to explain the important points.

1. Designing Mobile Application Phra Mahathat Woramahawihan Temple

The requirements from 31 participants informed content and user interface design.

The content design was developed based on TAM framework (Davis, 1989) and the concept of

Trakulmaykee & Hnuckek (2016). The example of content is shown in Table 11.

Table 11 example content of the Mobile Application

Menu Thai content English content
A o o o a o X
LNYINUIA ’J@W‘EZ&M’]FWJ’J?&MTJ%W? 8371399 % | Phra Mahathat Woramaha
(About Phra asusnUszunms U w.e. 854 aodads | wihan Temple was originally built
Mahathat AN eRIIILULATITY Fan18lu | around B.C. 854 with the construction

Woramahawihan

Temple)

Uﬁﬁgﬁmﬁmaawxw‘wmiﬂ aoN
uil w.a. 1770 fiwszfinganaan
myim:aq@fwszmumeﬂmﬂmmu
o L A= = o a
mammamwmmumﬁfﬂquuT@mu
ANNGY 55.78 LAY aaﬂ%:bﬁazga
9.80 1uas NUaadlan 52 Udas Uauaa
ﬁm‘”mﬂmﬁwmm augm’%am’w
. o
“WIzT19NaIA” wali3adudan
f9 LIANURIBNAATATENUAUA?
IRENIRES L) WANaunaaly Banm
sl o m A A y
V]ﬂ%gﬂnﬂﬂaﬂmumm Wi:ﬁ’]@ﬂﬂ{ﬂ

of Srivichai which contains the tooth
of Buddha. Later in 1770, a monk
from Ceylon renovated the relics to a
glamorous Ceylon style as seen to
date. It is a height of 55.78 meters.
The bell is 9.80 meters high with
52 strap joints. The crown is covered
with magnificent gold. It was called
“Golden Buddha”. However, there is
one strange thing when the sun hits
the relics, the shadow does not reach
the ground. It was also called

“No shadow relics”.
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The User Interface was developed based on the study of the “Eight Golden Rules of Interface
Design" of Shneiderman's (2016), Ruzic, Lee, Liu, &, Sanford’s (2016) Universal Design Mobile
Interface Guidelines (UDMIG), the Center for Universal Design (1997), and Angkananon, Wald, &
Gilbert’'s (2015) Technology Enhanced Interaction Framework and Method. It was designed to make
mobile interactions more accessible. Examples of the Mobile Application Design as shown in

Figure 1.

€ Visiting Point

DAWTFUSHS LG
(Great Noble Relics
Stupa)

Figure 1 User Interface Design of Mobile Application PMW Temple

Future work

The Mobile Application Thai version has been successful designed and tested with 31
participants. The next step will be developing the Mobile Application and uploading it to the android
and app stores. Then, the experiment with 30 participants will be run at PMW Temple. The participants
will be asked to answer questions before and after using the Application and also answer the
questions about their satisfaction in using the application. The English version of the Mobile
Application will be designed and developed for foreigners. The experiment for the foreigner group will

be run in a similar way to the Thai tourists group. Finally, the results of the two groups will be

compared.
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