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Editorial Note

The Journal of Applied Informatics and Technology (JIT) has published
Volume 7, Number 1 (2025), comprising a total of 13 research articles.
Four articles are in English, and nine are in Thai. Each article has
undergone peer review by at least three experts. The authors revised
their articles according to the reviewers’ comments until approval
for publication was granted. The editorial team has also verified the
accuracy of the article content, references, and language usage to
ensure the highest quality. We would like to thank all the reviewers
for their valuable feedback and recommendations.

The articles published in Volume 7, Number 1 (2025) are as
follows:

1) A Study of Generation Z on Their Learning Styles, Online
Learning Methods and Search Strategies Author: Saranya Saetang
(Saetang, 2025)

2) TalkTutorAl: Empowering English Language Proficiency
through ChatGPT-Assisted Conversational Practice — A Case Study at
Ubon Ratchathani Rajabhat University, Thailand Authors: Kimchhong
Say, Charnsak Srisawatsakul, Waransanang Boontarig (Say, Srisawatsakul,
& Boontarig, 2025)

3) Smart Greenhouse System Based on Internet of Things using
Information Flow Diagram and MQTT Connectivity Authors: Sommart
Promput, Naris Uraipan, Suttipong Klongdee (Promput, Uraipan, &
Klongdee, 2025)

4) Developing a VR Map for the Faculty of Computer Science,
Ubon Ratchathani Rajabhat University: A Design Science Approach
Authors: Charnsak Srisawatsakul, Waransanang Boontarig, Santanee
Kitpermkiad, Tanarat Chotiphan, Theerada Chotiphan (Srisawatsakul,
Boontarig, Kitpermkiad, Chotiphan, & Chotiphan, 2025)

5) Mobile Application with Augmented Reality Technology for
Digestive System Learning of Upper-Primary School Students Authors:
Nipaporn Chanamarn, Surasit Uypatchawong, Komcharn Suwannapan
(Chanamarn, Uypatchawong, & Suwannapan, 2025)

6) Comparison the Performance of Models for Classifying Thai
Exported Fruit Images Authors: Walaiporn Sornkliang, Woraphat Jaihao,
Prumrapee Thongkaew, Thanabdin Hemtanon, Pichayut Srinuankaew,
Kritaphat Songsri-in (Sornkliang, Jaihao, Thongkaew, Hemtanon,
Srinuankaew, & Songsri-in, 2025)



7) Guidelines for Communicating the Identity of the Three
Dhammas for Tourism in Sakon Nakhon Province Authors: Jiraphat
Roemsri, Niramol Nueangsittha (Roemsri & Nueangsittha, 2025)

8) The Development of Learning Media Application About
Thai Proverbs for Students in Grades 4-6 Authors: Wiraiwan Sanchana,
Jakkrit Sukajan (Sanchana & Sukajan, 2025)

9) Factors Affecting the Acceptance of Live Streaming
Technology for Purchasing Products by Ubon Ratchathani Rajabhat
University Students: Case Study of TikTok Application Authors: Santanee
Kitpermkiad, Charnsak Srisawatsakul (Kitpermkiad & Srisawatsakul, 2025)

10) Factors Affecting Mobile Game Preference for Alpha
Generation with MDA Games Analysis Framework Authors: Punyarat
Rungsoongnern, Suwich Tirakoat (Rungsoongnern & Tirakoat, 2025)

11) Burn Wound Severity Detection using Segmentation
Model: A Comparative Study Between U-NET and YOLOv8 Authors:
Kwankamon Dittakan, Sorawit Nookong (Dittakan & Nookong, 2025)

12) The study of Presentation Style Perfomance of a Business
Intelligence System and Chatbot for a Maintenance Support System
Authors: Natadsada Sungsaophat, Satidchoke Phosaard (Sungsaophat
& Phosaard, 2025)

13) Utilizing Color Palettes for Designing Two-Dimensional
Thong Isan Patterns Authors: Yosvadee Yothathikarn, Siri-orn Vongtavee,
Montakarn Tummawat, Kamonwan Ratchatawetchakul (Yothathikarn,
Vongtavee, Tummawat, & Ratchatawetchakul, 2025)

The editorial board of JIT sincerely hopes that the 13 articles
published in this issue will benefit researchers and provide valuable
knowledge for the further development of their work.

Assoc. Prof. Olarik Surinta, Ph.D.

Editor-in-Chief
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Abstract: The traits and learning preferences of different
generations differ. Less research has been done on Generation
Z (Gen Z), the next generation of employees and consumers.
This study attempts to shed light on the learning styles and
preferences of Gen Z along with their views on both structured
and unstructured online learning, and their searching strategies.
Open-ended surveys and knowledge search tasks were conducted,
observed, and analyzed. The results showed that Gen Z students
tend to prefer visual and kinesthetic learning. Moreover, individual
goals influence both structured and unstructured online learning
methods. The search strategies used by Gen Z students are using
a combination of short keywords and focus features (functions)
that they want to perform. Moreover, they selected the search
results by looking at search engine rankings, website reputation,
the amount of views, and the more recent links. The findings of
this study will be valuable for creating online courses that adopt
the best strategies for Gen Z students. The paper concluded
with recommendations on online learning design with

knowledge-searching implications.
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1 Introduction

Generation difference causes different
points of view toward attitudes, beliefs,
and values (Valickas and Jakstaité, 2017).
Generation Z (Gen Z) is the generation born
after 1996 (Manzoni et al., 2021) and known
as the population that grew with the web and
technology. Gen Z is the future of the next
workforce and has a high impact on society.
Knowing how they engage in learning, such
as their learning preferences and knowledge
search strategies, is critical to designing

effective learning experiences.

For the Gen Z generation, learning
must be more informal, participatory, and
experience-based. They are active learners
and multimodal students. Massive open
online courses (MOOCs), YouTube videos,
short-term training, and other contemporary
learning options are considered by Gen Z as
credible alternatives to traditional schooling
and as means of receiving a good education
(Giray, 2022, Manzoni et al., 2021). Moreover,
Gen Z tends to prefer online interaction via
social media and communicates with others
using images (PrakashYadav, & Rai, 2017).
Additionally, Gen Z prefers to learn by
themselves, rather than being taught by a teacher
(Iftode, 2019).

However, there is a lack of academic
research on those topics on learning
characteristics for Gen Z. To fill some gaps,
this study was conducted to identify the
learning styles, and learning preferences of
Gen Z, their views on the advantages and

disadvantages of structured and unstructured

online learning, and their searching strategies
through project-based learning in computer
science projects. In more detail, the following
research questions will be focused on in
this study:

- How do Gen Z students approach
learning and their preferred

learning styles?

- What are the preferences of Gen
Z students for online learning
(structured or unstructured
online learning), and what are the
benefits and drawbacks of both

types of online learning?

- How do Gen Z students find
information from the web and
what are the design implications
that can be drawn from the
observations made throughout

the search tasks?

For better online learning design,
a discussion and recommendations will be
provided. In the next section literature reviews
will be described.

2. Literature Review

This section explains learning
styles, types of online learning, and search

characteristics.

2.1 Learning Styles: The VARK
Model

It is widely believed that both students
and teachers can benefit from knowing

a student’s preferred learning style, for
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example students will have better achievements
if their teachers’ styles or learning approach
match their own learning style (Awla, 2014).
This study will emphasize the VARK learning
style model of Fleming (2006) since it is used

worldwide and is easy to understand.

The VARK learning style model
classifies students into four different learning
styles, namely visual (V), aural (A), read/write
(R), and kinesthetic (K). The following are the
descriptions for each learning style:

Visual (V) learners: Visual
learners prefer to think in pictures and learn

by watching videos and looking at diagrams.

Aural (A) learners: Aural learners
could learn or gain information from aural
channels like conversations and listening to

others speak.

Read/write (R) learners: Read/
write learners favor reading and writing as their

primary methods of knowledge acquisition.

Kinesthetic (K) learners: Kinesthetic
learners prefer learning by doing. They
like to use practical examples, perform
operations, and gain real-world experience to

learn something new or take in information.

When students are aware of their
preferred learning style, they will integrate it
into their learning process. As a result, they
will know how to learn faster and easier
(Awla, 2014).

2.2 Structured and Unstructured
Online Learning

This study separated online learning

methods into two types as follows:

Structured online learning: This
paper defines structured online learning
as participating in a structured system or
platform in formal learning environments.
Normally, this type of learning requires
students to register before accessing the
system. The teachers must organize their
materials, pre-sequence the instruction, and
structure their content (Stanton & Stammers,
1990). Moreover, a pre-test and post-test will
be provided to assess students’ performance.
Students could receive certificates after
completing the courses. The massive open
online courses (MOOCs), like those provided
by Coursera and Kasetsart University, could

be seen as this type of online learing.

Unstructured online learning: This
paper defines unstructured online learning,
based on the work of Onwujekwe, Osei-Bryson,
& Newum (2020), as gaining knowledge from
a variety of unstructured online information
ranging from textual data from social networks,
online forums, discussion boards, and reviews,
to image and video data, such as those on
YouTube. The learners can choose how the
information and instructions are presented
to them, in a manner that suits their learning
styles and preferences without any structured

course curriculum.
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This study seeks to determine how
Gen Z perceives these two types of online
learning and identify the advantages and

disadvantages of both types of learning.

Searching Strategies

There are two main search strategies:

breadth and depth search queries.

Breadth search query: This search
strategy could be conceptualized into three
means of searching: keyword search, wide
search definition, and general knowledge.
Normally, this strategy is applied by less
experienced users with little knowledge of

the search topics and search techniques.

Depth search query: This search
strategy could be conceptualized into three
strategies: using complex search (i.e., using
more specific keywords), using computer
conventions, and Boolean operators. This
strategy is usually employed by users who
are experienced and knowledgeable of search

tasks and techniques.

It was found that greater familiarity
with the search content, tools, and strategies,
as well as deeper query information, led to
more successful and satisfying the search
results (Yamin, Ramayah, & Ishak, 2013).

3. Methods

This study conducts a two-phased
method design: open-ended questionnaires
and an experiment on search tasks. The first
phase of this study involved collecting data

on Gen Z’s opinions on their learning styles

and online learning. In total, 94 students from
the Department of Computer Science, aged
between 20 and 22, took part in open-ended
questionnaires, and 11 students were chosen
to participate in search tasks and interviews.
For the questionnaires, the following

open-ended questions were asked:

- What are your preferred learning

styles?

- What are your preferences for
online learning (structured or
unstructured online learning)
and what are the benefits and
drawbacks of both types of online

learning?

This study asked students directly
about their preferred learning styles and
online learning because it could make students
aware of and employ the right strategies to
gain knowledge that suits their preferences.
In the second phase of the study, knowledge
search tasks were conducted and observed
by instructing the chosen 11 students to
search for material relevant to their course
projects. Before participating in the tasks,
the objectives of the study were explained.
After performing the tasks, interviews were
conducted to clarify their search strategies
for about 15 minutes for each student.

4. RESULTS AND DISCUSSION

4.1 Open-Ended Questionnaires

For data analysis, content analysis
was performed. The responses collected from

participants are presented in Tables 1-3.
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Table 1.  Gen Z learning style preferences

Learning Styles Number of students

Percentage (%) Notes

\Y 6 6.38 Visual learners
A 3 3.19 Aural learners
R a4 4.26 Read/Write learners
K 19 20.21 Kinesthetic learners
V+A 8 8.51
V+R 12 12.77
V+K 20 21.28
A+R 1 1.06
A+K 5 5.31
R+K 2 2.13
V+A+R 3 3.19
V+A+K 5 5.31
R+K+V 3 3.19
A+R+K 2 2.13
V+A+R+K 1 1.06

Answering research question number
one on the learning styles’ preference, it could
be found that the most preferred learning
style for Gen Z is the combination of visual
learning and kinesthetic learning (21.28%
shown in Table 1). For overall results, it was
clear that Gen Z students prefer learning
things from pictures and video clips (visual
learners), and from practical examples and

experience (kinesthetic learners).

Answering research question number
two on online learning preference (shown in
Table 2), it could be found that the number of
students who prefer structured online learning
(53%) is slightly higher than the ones who

prefer unstructured online leamning (47%). The
most important reasons for the preference
for structured online learning are the students
could have a channel to consult their
instructors, and they could get certificates after
attending a course. Moreover, this structured
learning provides some exercises and tests
that help them understand more about the
topics. The most important motivators for the
preference for unstructured online learning
are its convenience, up-to-date content, and
cost-free nature. Therefore, individual goals
influence both structured and unstructured

online learning practices.



A Study of Generation Z on Their Learning Styles, Online Learning... 6
Saranya Saetang

MsTInemsasauneaLazimaluladuszend, 7(1): 2568
Journal of Applied Informatics and Technology, 7(1): 2025

Table 2. Gen Z online learning preference

. Numbers
Online ¢ Percentage
o
learning (%)

students

Reasons

Structured 50 53.19

- The course platform provides some channels to consult

the instructors.

- There are course certificates provided after finishing a course.

- It can be re-accessed.

- It provides course material and clear topics.

- The course contents are complete and clear.

Unstructured 44 46.80

- It is easy and convenient to access this type of online

knowledge via YouTube at any time.

- The content is up to date.

- It takes little time to access.

- There is no fee for access.

- There are no restrictions and rules to access.

- There are various instructors and instruction types.

- The media can be accessed at any time without following

a sequence of steps.

Table 3.

Structured and unstructured online learning: benefits and drawbacks

Online
. Benefits
learning

- Normally, it provides course certificates.
- It provides exercises and tests to gain more
understanding of the topics.
- There are some channels to consult with
the instructors.
Structured - Course contents are complete, profound,
and accurate.
- There are step-by-step instructions starting
from basic topics.
- The course platform provides some chan-
nels to consult with an instructor.
- Course materials are provided.

Drawbacks

- It takes time to finish the course.

- Some courses have a set time limit.

- Before participating, students must register.
- Normally, students have to pay to
access courses.

- It might have fewer instructors and content.
- Its content might not be up-to-date.

- It takes less time to access.
- There are various instructors and instruction.
- It is convenient to access.
Unstructured )
- It is free.

- There is no time limit to access.

- It can cause a lack of motivation to access.
- There are no exercises or tests.

- It takes time to search for the right content.
- It could contain inaccurate, incomplete, or
untrusted content.

- Its content might not be profound.
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Answering research question number
two on the benefits and drawbacks of both
online learning (shown in Table 3), it could
be found that Gen Z students perceive the
benefits and drawbacks of both types of
online learning. The benefits of structured
online learning are that it provides a way to
communicate and consult with instructors,
trusted materials, exercises, and certificates.
Moreover, it is easy to follow as there is a
progression of training from basic to advanced
themes. However, the drawbacks are that
it takes time to register to the system, and
normally, participation is subject to payment.
Additionally, the course content might not be
up-to-date and diverse. On the other hand,
the benefits of unstructured online learning

via video clips are that it is more flexible, free,

up-to-date, and easier to access. However,
there are some drawbacks which are its ma-
terials could contain inaccurate, incomplete,

uncomplicated, and untrusted content.

Observations and Interviews
during the Search Tasks Session

This phase of the search tasks aims to
identify the research question on how Gen Z
students find information from the web and
what design implications can be drawn from
the observations. The chosen 11 students
were asked to perform search tasks about
topics relevant to their course projects in
computer science. They were then asked to
explain the reasons why they chose the link

results that followed.
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Figure 1. A student performed search tasks via the Google search engine



A Study of Generation Z on Their Learning Styles, Online Learning...
Saranya Saetang

MsTInemsasauneaLazimaluladuszend, 7(1): 2568
Journal of Applied Informatics and Technology, 7(1): 2025

X e x B

Slide to action animation in Flutter - Flutter Animation | Flutter slide animation
button

€ 3 C @& youtubecom/resu arch_qu ide + button +in+flut
= EBYoulube ' slide button in flutter
(A  Home = Filters
B shonts
51  Subscriptions Py
SLIDE T 2 omon s s simato i s s
O History
© o ACTIGY
= noudouuewdonss
% FLUTTER

= nuetousay TOEI

SWIPEABLE
&  Likedvideos
Subscriptions (SWIPE TO CONFIRM
Q@ e
Q sor
© caming
© ews

Confirmation Slider
Expl
e [Slide to confirm]
@  Trending

Flutter - Swipeable Button | Swipe to Confirm Button in Flutter | Swipe to confirm
animation [2022]

Flutter Widget | 82 | ConfirmationSlider [Slide to Confirm] Useful Widget in Flutter
App| Speed Code

Figure 2. A student performed search tasks via YouTube

Ficures 1 and 2 show some of the
results that were captured. It can be seen
that Gen Z students are familiar with using
the Google search engine and YouTube as
tools to search for information. By using a
combination of keywords (a short query in
1-3 terms (Aula, 2005)), they chose the first
link that matched those keywords and they
used a combination of keywords such as “add
edit remove image PHP” (shown in the red
letters in Figure 1). In Figure 2, instead of the
Google search engine, the student employed
the YouTube search tool. They used the
combination of keywords and functions of the
programming language that they wanted to
use, “slide button in Flutter”, then selected
the link with the most views and presented

as the top-ranked result.

From these observations, students
performed the search tasks by searching for

relevant content via the Google search engine

and relevant video clips via YouTube. All 11
students employed breadth search query
strategies with a combination of keywords
without using any Boolean search operators
(as an in-depth search query). Boolean search
operators such as “+”, “AND”, and “OR”
could increase more exact and relevant
results (Aliyu, 2017). Some of the students
use natural language with many stop words
(Zhang, 2014). For example, they asked
questions such as “How to make auto-
complete in MVC” in query terms. However,
a combination of specific keywords that
they used could help them find their results
because there are many people making
content in the field of computers. After
interviews about how the students chose the
site to visit, it was found that the number
of views, the more up-to-date links, search
ranking via search algorithms, and the
reputation of websites have an impact on

their decision.
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5. Conclusions

The main findings and implications
from the study were the following:

- Gen Z students tend to prefer
visual and kinesthetic learning.
Therefore, instructors could adapt
their teaching styles and materials
to be consistent with students’
preferences by using more video
clips and exercises that they can

follow and re-access.

- Individual goals influence both
structured and unstructured
online learing practices. However,
interaction with instructors, such as
consulting, is an important factor
for Gen Z students to participate
in learning. The instructors could
combine the benefits of both
structured and unstructured
online learning. For instance, in the
beginning, teachers might create
a free and open environment
so that students could easily
access the course materials. For
premium requirements, such as
when students seek certificates
or more in-depth content,
registration, tests, and payment
may then be required. Online
education will thus be appropriate

for students’ objectives.

Gen Z students are familiar with

the search tools like Google and YouTube.

However, if they have more knowledge about
searching features and techniques such as
using Boolean search operators, they will
gain more satisfactory and effective search
results. Furthermore, as students use
natural language and questions like “how
to” in query terms, system designers could
offer a more “natural” interface to encourage
users to ask questions and an algorithm to
provide more relevant to natural language
inquiries (Zhang, 2014). Search engines are the
most important starting points for using
information on the Web, therefore encouraging
and training students to gain more knowledge
on search systems and the depth search query
strategy will contribute to more successful
search results and search satisfaction
(Yamin, Ramayah, & Ishak, 2013).

In addition, apart from search
rankings, the reputation of websites (for
example, if the search result came from
the Borntodev website, students showed
greater preference), and the more up-to-date
websites, some social opinions also have
an impact on the search strategies, such
as the number of views of the video clips.
Therefore, instructors could employ the
number of views and reviews in their
course materials. Furthermore, as visual and
kinesthetic learners, instructors should
include techniques to support exploratory
search like interactive visualizations in their
materials for Gen Z students (Athukorala
et al., 2013).
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This study is based on empirical data
on learning style preferences, online learning
opinions, and search strategies for Gen Z
students. Some implications mentioned
above can be considered by instructors and
developers to design their course materials
and learning environments. However, this
study has limitations due to the limited

number of convenient subjects employed.
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Abstract: The significance of English as a global language is of
growing importance in Thailand, especially in education sectors.
However, Thai students often face significant challenges in getting
conversational English proficiency. Furthermore, Thailand is
classified as a non-English proficient country, showing surprisingly
low proficiency levels in English, especially in conversational
aspects. Hence, the primary objective of this research is to develop
TalkTutorAl, a web application Al chatbot that leverages ChatGPT.
TalkTutorAl was designed to positively affect Thai learners by
providing a platform to enhance and practice their English
language skills efficiently, with the assistance of a powerful Al
teacher like ChatGPT. This study employs a design science research
approach to address real-world challenges commonly met by
Thai learners. The assessment of TalkTutorAl involved 116 student
participants from diverse faculties at Ubon Ratchathani Rajabhat
University. The evaluation incorporated both testing and survey
responses from students, focusing on key factors including user
experience, language learning efficiency, content relevance, and
overall satisfaction. The results showed a commendable high
level of satisfaction with TalkTutorAl, as indicated by an overall
experience mean score of 3.82 out of 5, demonstrating a positive
reception among participants. Users particularly commended the
system for its user-friendly interface and convenience. However,
some users suggested improvements, such as enhancing response

speed, improving language translation capabilities, and fostering
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more captivating and human-like interactions.
This study suggests that Al chatbots can
effectively facilitate English conversation
teaching. Furthermore, the findings create a
platform for future academic inquiries in this

burgeoning domain.

1. Introduction

The significance of English as a
global language is undeniable, serving as a
crucial tool for internationalization, business,
education, and cultural exchange. In the
context of Thailand, despite the clear
effects of rapid globalization, mastering English
remains a challenge, as highlishted by the
EF Education First (2023).

Research by Sasum & Weeks (2018)
revealed that a significant percentage of Thai
students face limited English opportunities and
struggle with vocabulary. Teng & Sinwongsuwat
(2015) further emphasized the persistent oral
proficiency challenges among Thai learners,
with factors such as age-related constraints
and sociocultural influences contributing to
their strugsles.

Psychological factors, as noted by
Juhana (2012), including fear of making mistakes,
shyness, anxiety, and lack of motivation, hinder
effective English communication. Moreover,
students face hurdles in viewing English as
essential, with large class sizes, Thai-medium
instruction, and a lack of Ensglish-speaking

environments compounding the issue.

Recognizing these challenges, we
Introduce TalkTutorAl, a web chatbot
leveraging ChatGPT API to boost English skills
for Thai learners. Our approach integrates
proven learning methods like debates, games,
presentations, role-playing, and discussions.
Inspired by success at Tunas Unggul Junior High
School in Indonesia (Uyun, 2023), TalkTutorAl
aims to provide an engaging and effective

English learning experience.

In addressing the prevalent challenges
faced by Thai learners, TalkTutorAl leverages
the benefits of ChatGPT. Research by Sakai
(2023) proves that incorporating ChatGPT in
language learning can significantly enhance
learners’ performance, provide personalized
experiences, offer interactive practice, provide
immediate feedback, and improve fluency

and communication skills.

How can ChatGPT be effectively
utilized to assist in conversational practice

for English language learners?

This study has two main objectives:
1) developing TalkTutorAl to enrich English
speaking skills, and 2) evaluating user satisfaction.
TalkTutorAl serves as a personalized Al teacher,
offering tailored guidance, motivation, and
practice opportunities for English speaking.
Guided by the principles of design science,
our approach involves understanding student
challenges, crafting effective solutions, and
rigorous testing to ensure user-friendly design

and tangible improvements in English skills.
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2. Literature Review

2.1 Generative Al

Thu, Bang, & Cao (2023) highlight
ChatGPT as an Al language model developed by
OpenAl, utilizing the GPT network architecture
for processing input data and generating desired
results. For an in-depth understanding of the
operational principles underlying ChatGPT,
readers are encouraged to explore the official
OpenAl APl Reference. In the realm of generative
Al, Tipayavaravan, Si-richokcharoenkun, &
Cao (2023) also underscore the efficacy of
ChatGPT in furnishing real-time feedback on
grammar and vocabulary, expediting language
learning. Leveraging ChatGPT as a teaching
tool presents multifaceted benefits, including
facilitating instant corrections in written
assignments for grammar enhancement and
serving as a virtual conversational partner to
hone students’ speaking and listening skills
in English.

2.2 English Learning Strategies

Uyun (2023) underscores the importance
of teaching strategies for enhancing
learning outcomes. The research at
Tunas Unggul Junior High School in
Bandung utilizes a qualitative descriptive
method, emphasizing real contextual
phenomena and human behavior analysis

following Yin (2002) approach.

This study aims to comprehensively
analyze various situations, events, groups,
and social interactions within the educational

context, seeking perspectives from students,

teachers, and stakeholders. The research
findings indicate prevalent teaching strategies
employed by teachers in English language
instruction, including debates, presentations,
games, discussions, and predominantly
role-play. According to student responses,
games emerge as the most utilized activity,
followed by role-play, conversations, and
presentations. While discussions are noted
by a smaller percentage, a minority partake
in activities such as storytelling and spelling.
In summary, the research underscores the
crucial role of diverse teaching strategies in
cultivating effective English-speaking skills

within the school environment.

2.3 Design Science Research

According to Hevner et al. (2004),
design science research (DSR) in information
technology (IT) is a well-established and
widely accepted approach that provides
a structured method for creating and
evaluating artifacts designed to address similar
problems. This methodology aims to foster
the development of innovative IT structures
that actively address real-world demands
and integrate knowledge to solve business
problems. Peffers et al. (2007) assert that DSR
focuses on enhancing problem-solving by
creating functional artifacts, such as algorithms,
[T architectures, models, and systems, and
evaluating their efficiency in application. Gregor
& Hevner (2013) present a framework that
categorizes DSR outputs into five types based
on utility and theoretical contributions. They
highlight the significance of DSR in guiding
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IT professionals and researchers throughout
the artifact development process, which is
applicable across diverse fields like computer
science, management information systems,
and software engineering. Numerous studies
demonstrate that the DSR process involves
key activities, including problem identification,
objective definition, artifact design and
development, demonstration, evaluation, and
communication of results. These activities are
deemed crucial, enhancing DSR’s capability
to address complex processes adequately

and comprehensively.

3. Methodologies

This section outlines the research
methodologies, including the conceptual
model and prototype development, aiming
to convey a concise yet comprehensive

understanding of the study’s strategic

3.1 Conceptual Development
of the System

Embarking on a transformative journey,
guided by the design science framework
of Hevner et al. (2004), our model unfolds
across three pivotal domains: Stakeholder,
TalkTutorAl, and Foundation, as depicted
in Figure 1. In this dynamic exploration, we
navigate the intricate landscape of English
language learning challenges faced by Thai
learners, crafting innovative solutions that
transcend theoretical boundaries and manifest
as tangible artifacts designed for real-world

impact.

In the Stakeholder domain, we delve
into the challenges faced by Thai learners,
aiming to gain insights into the factors
influencing their proficiency in English.
Our study is motivated by the urgency to

address these challenges, with a primary focus

framework.
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toward English proficiency. This identification
of challenges serves as the foundational step
in the DSR methodology.

Transitioning to the second domain,
we introduce TalkTutorAl as the innovative
artifact resulting from our DSR methodology.
TalkTutorAl is specifically designed to
address the identified challenges in the English
learning process for Thai learners, embodying
the purpose of the design and emphasizing
its role as a solution to enhance the English

proficiency of Thai learners.

TalkTutorAl, as a functional prototype
developed through the DSR methodology,
stands as a testament to our commitment
to creating tangible and innovative solutions.
This artifact is not merely a theoretical
concept but a practical application, with
features carefully crafted to meet the unique

needs of Thai learners.

The upcoming phase involves
the evaluation of TalkTutorAl, employing
quantitative methods detailed in the next
section. This evaluation is a critical component
of the DSR framework, providing empirical
evidence of the artifact’s utility and
effectiveness in addressing the identified
challenges. Through this evaluation process,
we aim to contribute valuable insights to
both academia and the practical domain,
aligning with the principles of the design

science framework.

3.2 Overview of the System
Development Process

TalkTutorAl was developed following
an Agile software development methodology,
ensuring an iterative and flexible approach to
project management. The process involved
distinct stages, including planning, design,
implementation, and testing, allowing for
continuous improvements throughout the

development lifecycle.

3.2.1 Tools and Technologies
Used

The development of TalkTutorAl
harnessed a robust toolkit incorporating various
tools and technologies for enhanced efficiency
and functionality. Utilizing ReactJS for front-end
development and Next.js for full-stack
development laid a solid foundation. Streamlined
and responsive design was achieved through
Tailwind CSS, complemented by custom CSS.
TypeScript (ts and tsx) was adopted as the
programming language, ensuring type-safe
and scalable code. Firebase Firestore served
as the database for secure and real-time
data storage. To facilitate voice interactions,
Text-to-Speech (TTS) and Speech-to-Text (STT)
functionalities were seamlessly integrated.
Visual Studio Code served as the primary
integrated development environment (IDE).
The integration of the OpenAl API played
a pivotal role in enabling natural language
understanding and generation, contributing

to TalkTutorAl’s comprehensive functionality.
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Figure 2. Hierarchical architecture and interconnections illustrate the system's flow,
depicting a comprehensive overview of user interactions, data flow, and integration
with external services

3.2.2 Overview of the System
Development Process

When creating TalkTutorAl, we made
crucial decisions to optimize performance
and enhance user satisfaction. A user-centric
approach took precedence in development,
with a focus on delivering a seamless and
intuitive experience from the initial sign-in
to active participation in conversations. The
integration of Firebase Firestore played a
vital role, ensuring real-time data storage
and retrieval for instant updates during
user interactions. Additionally, strategic
implementation of speech-to-text and text-
to-speech capabilities offers users the
flexibility of voice input and output, thereby

enriching the overall conversational experience.

3.2.3 User-Centric Features

TalkTutorAl was meticulously crafted
with a user-centric approach to enhance the
language learning experience, as depicted
in Figure 2. The process begins with secure
sign-in using Google via NextAuth.js, creating
a personalized environment. Prior to practice
sessions, users establish customized chat
rooms by specifying their English proficiency
level (CEFR) and preferred topics. The inclusion
of voice interaction, utilizing speech-to-text
for input and text-to-speech for responses,
introduces a dynamic and engaging element
to conversations. Real-time message updates
via Firebase facilitate seamless tracking of

ongoing conversations.
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3.3 Data Collection and
Participation

This study targeted tertiary students
at Ubon Ratchathani Rajabhat University,
employing convenience sampling. Employing a
quantitative approach, we distributed a tailored
online questionnaire via Google Forms after
students underwent a 15-minute prototype
testing. The questionnaire assessing usability,
language acquisition effectiveness, material
quality, and overall satisfaction employed a
five-point Likert scale. Participants provided

116 datasets for hypothesis testing, offering
nuanced insights into their sentiments. The
Likert scale, ranging from 1 to 5, allowed for
a detailed analysis of satisfaction levels, with
1 denoting low satisfaction and 5 denoting
high satisfaction. Demographic data, including
gender, academic year, and faculty affiliation,
were collected to enrich the dataset. This
streamlined and efficient data collection
process ensures a robust foundation for the
next analysis and interpretation of research
findings.

Table 1.  Descriptive statistics of participants
Variable Frequency Percent
Gender
Male 55 47.4
Female 51 44.0
LBGT 5 4.3
Prefer not to say 5 4.3
Total 116 100
Year of students
1 78 62.2
2 19 16.4
3 16 13.8
4 3 2.6
Total 116 100
Faculties of students
Faculty of Computer Science 54 47.6
Faculty of Humanities and Social Sciences 15 12.9
Faculty of Industrial Technology 13 11.2
Faculty of Business Administration and Management 12 10.3
Faculty of Public Health 8 6.9
Faculty of Agriculture 7 6.0
Faculty of Education 7 6.0
Total 116 100




TalkTutorAl: Empowering English Language Proficiency through...
Kimchhong Say, Charnsak Srisawatsakul, Waransanang Boontarig

19

MsTInemsasauneaLazimaluladuszend, 7(1): 2568
Journal of Applied Informatics and Technology, 7(1): 2025

In summary, Table 1 provides a
comprehensive snapshot of the study’s
participant demographics and academic
affiliations. Gender distribution shows a
balanced representation, with 47.4% male,
44.0% female, 4.3% LBGT, and an equal
percentage preferring not to disclose. Academic
years are predominantly composed of
first-year students (62.2%), followed by
second (16.4%), third (13.8%), and fourth
year (2.6%) students. The participants hail
from various faculties, with the Faculty of
Computer Science leading at 47.6%, followed
by Humanities and Social Sciences (12.9%),
Industrial Technology (11.2%), Business
Administration (10.3%), Public Health (6.9%),
Agriculture (6.0%), and Education (6.0%).
This comprehensive overview sets the stage
for a nuanced exploration of participant

characteristics in later analyses.

4. Results

4.1 Working Prototype as Artifact

The initial version of our TalkTutorAl

chatbot can be accessed by the public

TALKTUTOR.Al

Sign In Here!

Figure 3. The sign-in and starting page

through the following link: https://talktutorai.
vercel.app. Figure 3 illustrates an example of
accessing our chatbot via a web browser on

a smartphone, using Google Chrome.

Users start the sign-in process on
the web application by clicking the “Sign in
Here” button, granting access to the chatting
page. The page is divided into two sections:
on the right, the message section serves as
the central hub for user communication. For
unpracticed users or those yet to create a
conversation room, the system prompts them
to select their preferred level and topics
before engaging in any conversation within
this section (refer to Figure 4 and Figure 5).
On the left side is the Sidebar.

TalkTutorAl

Level Select:

Please choose one

B1: Intermediate

B2: Upper
Intermediate

Figure 4. The right-side section that allowing
users to choose English CEFR levels
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Hide/Show

TalkTutorAl

sidebar button

Topics Select: [ i P

Your select topic: _m
Clear All Chat

Level: A1 Beginner Button
Lol Topic: astronaut o

Level: A1 Beginner
- Topic: Thailand '
Level: A1 Beginner =
® o opic: Fruits o Chat Row Area
Level: A1 Beginner
o

[

L Topic: [ Shopping

Level: A1 Beginner
L Topic: ** Animals o

SignOut Button

7=
W+ kimchhongsay200

SignOut

TalkTutorAl

Figure 5. The topic selection section (G Hello there! @ May I know your name?
2/5/2024, 10:33:56 PM

My name is kim.
2/5/2024, 10:34:03

Nice to meet you, Kim! How can | assist
you today with your English practice?
Let's start with a question related to

Add new contents shopping.

Tell me, what is your faverite stere to go
shopping in? Why do you like it?
2/5/2024, 10:34:05 PM

My favorite store to go shopping is
Central Plaza Ubon. | like it because they
have a lot of my favorite items there and
the prices are reasonable.

2/5/2024, 10:35:55 PM

That's great, Kim! Central Plaza Ubon
sounds like a fantastic place to shop. It's
wonderful that they have a wide variety
of items that you enjoy. Just a small
correction: instead of saying "they have a
lot of my favorite items there." it would

Figure 6. The topic selection section

Figure 8. The conversation rooms
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In case a user cannot find the specific
topic that they wish to practice or discuss,
there is an option to click the “Other?”
button, allowing them to add custom topics,
as depicted in Figure 6.

Upon selecting the desired level and
topic and clicking “Done” the conversation
rooms for each topic will be displayed on
the left side of the sidebar in Figure 7 which
offers a range of intuitive options for

Users can choose any conversation
room they wish to practice. Upon clicking,
the right side displays a greeting message,
allowing users to initiate conversations on

their preferred topics, as shown in Figure 8.

In conversations, users can engage
in simple dialogue or use commands for
specific actions. For example, entering the
“/Str” command allows practice of various

strategies. Table 2 outlines more available

navigation and interaction. It also acts as a ~ commands.
hub for various functions, including essential
buttons designed to streamline the user
journey.
Table 2.  Available commands
Command Function
/Done Complete the conversation for proficiency analysis and error correction
based on CEFR standards.
/?[word] To request Al for the definition and an example sentence. For instance,
entering /?[excited] will yield information on the word “excited.”
/Str List the conversation strategy that you can use.
/ChStr To adjust the conversation strategy.

/SetStr-[YourCustomStrategies]

Custom the conversation strategy due to you need.

/Quiz To generate a mini quiz related to the topic.
/Help To request a list of available commands that you can use during the
conversation.
Table 3.  Descriptive statistics of participants
Satisfaction Factors Mean Std. Dev
User Experience 3.79
1 User-friendly chatbot 3.84
2 Timely responses 3.78
3 Intuitive interface 3.76
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Table 3. Descriptive statistics of participants (cont.)
Satisfaction Factors Mean Std. Dev

a4 Response speed 3.78

Language learning effectiveness 3.79
1 Precise English feedback 3.78
2 Vocabulary enhancement assistance 3.86
3 Engaging English conversations 3.72
4 Proficient erammar correction 3.68
5 Valuable for learning English conversation 3.89

Content and Relevance 3.80
1 Chatbot suggests relevant conversation topics 3.68
2 Culturally sensitive responses 3.82
3 Diverse conversation scenarios 3.79
a4 Equipped with needed resources 3.86
5 Chatbot works on various devices 3.77
6 Chatbot is accessible from anywhere 3.86
7 On-demand access 3.87

Overall Satisfaction 3.82
1 Satisfied with chatbot experience 3.76
2 Highly recommend chatbot for English learning 3.81
3 Intend to continue using chatbot 3.90

4.2 Evaluation of an Artifact

The assessment of the system has
four parts, including overall experience with
the system, graphical representation of the
system, correctness, and performance, as well
as any suggestions for improvement. The data

analysis results are displayed in Table 3.

In Table 3, participants’ positive
perception of the TalkTutorAl chatbot system
is evident. Mean scores for user experience,

language learning effectiveness, content and

relevance, performance, and overall experience
ranged from 3.79 to 3.82, affirming a generally
positive participant experience. Notably,
content relevance and overall experience

received the highest scores.

4.2.1 User Experience

The user-friendly interface earned a
mean score of 3.84, indicating positive user
experiences. However, user feedback found
areas for improvement, particularly in prompt

responses, response speed (both mean scores
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Table 4.  Users’ comments
No Comments
1 Improve response accuracy
2 Enhance language translation capabilities
3 Provide language learning assessments or quizzes
4 Optimize the mobile interface for better usability
5 Ensure faster response times from the chatbot
6 Add more diverse and informative responses
7 Implement a self-assessment feature for language proficiency
8 Offer a help or tutorial feature for better user understanding
9 Create an option for users to provide feedback or report issues directly within the chatbot
10 Enhance the chatbot’s ability to understand and respond to complex or specific queries

of 3.78), and the intuitive interface (mean
score of 3.76).

4.2.2 Language Learning
Effectiveness

Varied responses were seen in
language learning effectiveness, with
vocabulary enhancement assistance receiving
the highest mean score (3.86) and proficient
grammar correction the lowest (3.68). These
findings highlight specific strengths and areas
for improvement in the language learning

aspect.

4.2.3 Content and Relevance

For content and relevance, diverse
conversation scenarios and equipped resources
received high scores (3.79 and 3.86,
respectively), while relevant conversation
topics and culturally sensitive responses
scored slightly lower (3.68 and 3.82,

respectively). This section provides insights
into the strengths and potential

improvements in content delivery.

4.2.4 Overall Satisfaction

The overall satisfaction mean score
was 3.76, with users expressing a willingness to
recommend the chatbot for English learning
(mean score of 3.81) and a strong intent to
continue using it (mean score of 3.90). These
scores indicate a positive reception of the
system and a high likelihood of continued

user engagement.

Positive feedback was received based
on the participants’ views of the TalkTutorAl
chatbot, praising its user experience, language
learning effectiveness, content relevance, and
overall satisfaction. While the user-friendly
interface received acclaim, feedback suggested
improvements in response speed, timeliness,

and intuitiveness. In language learning,
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vocabulary enhancement was identified
as a strength, while engaging conversations
could be improved. Content and relevance,
especially in culturally sensitive responses,
received positive feedback. Overall,
TalkTutorAl had a positive reception, with
identified areas for improvement in user

interaction and content delivery.

5. Discussions and Conclusions

Our investigation into TalkTutorAl
a ChatGPT-based web application designed
for English language learning, represents a
significant advancement in language training,
particularly within the ChatGPT context.
Addressing a notable gap in existing literature,
which lacks comprehensive reviews of
ChatGPT’s role in language education, our
study systematically evaluates TalkTutorAl’s
effectiveness in addressing English language

learning challenges among Thai students.

Aligned with Schmidt-Fajlik (2023)
endorsement of ChatGPT for English Language
Learners and consistent with Young &
Shishido (2023) findings on ChatGPT-generated
dialogues’ suitability for CEFR A2 proficiency
levels, our research underscores the relevance
and importance of understanding ChatGPT’s
applicability in language training. By addressing
critical issues and providing practical solutions,
our study significantly contributes to effective
language education, positioning ChatGPT as

a transformative tool.

The findings highlight TalkTutorAl’s

potential in improving English proficiency, with

ongoing refinement based on user insights,
thereby contributing to innovative language
education strategies emphasizing adaptive
and engaging learning platforms. In essence,
our research provides a comprehensive
understanding of TalkTutorAl’s role in addressing
language learning challenges and sheds light
on the potential of ChatGPT as a facilitator

for English conversation teaching.

This study not only adds valuable
insigchts to discussions about language
education but also sets the stage for future
research in this field. The positive user feedback
and the areas identified for improvement
underscore the dynamic nature of our research,
opening avenues for ongoing refinement
and innovation in language education

strategies.

6. Future Works

Addressing current limitations, the web
application lacks a tracking system, hindering
user progress monitoring. Future improvements
include implementing a robust user tracking
system for enhanced performance monitoring
and integrating data analysis techniques
for insights into strengths and weaknesses.
Responding to user feedback, future work
involves enhancing response accuracy, language
translation capabilities, and providing learning
assessments. Optimizing the mobile interface,
ensuring faster response times, and adding
diverse, informative responses will contribute
to improved usability. Implementing a
self-assessment feature, a help or tutorial

option, and a direct feedback mechanism
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within the chatbot would enhance user
engagement. Advancing the chatbot’s
understanding of complex queries and
language translation capabilities aligns with
educational technology trends, ensuring

a more personalized learning experience.
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Abstract: Technological advancements have driven the rapidly
changing digital era, making the Internet of Things (IoT) adaptable
in several study fields. Efficiently designing and developing smart
greenhouse systems may enhance precision agriculture by enabling
automated and accurate operations. This study concentrates
on the architectural design of a smart greenhouse monitoring
system. It employs Message Queue Telemetry Transport (MQTT)
as a protocol to facilitate data communication between devices
within the loT system over extensive distances. This protocol works
in conjunction with applications that use the Information Flow
Diagram (IFD) architecture for the user interface. Additionally, the
protocol evaluates the efficiency of using the smart greenhouse
system with a mobile application. By assessing farmers’ acceptance
of the proposed 0T system, 35 farmers explored the adoption of
loT technology for farming based on the Technology Acceptance
Model (TAM) model. The evaluation of the results of the hypothesis
test was analyzed using the critical ratio value, with a required
limit of 1.96 at the 95% confidence level. We can conclude that

all the hypotheses were acceptable.
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1. Introduction

Currently, technology plays a
critical role in the ongoing global digital
transformation (Ghobakhloo, 2020). It is
essential in various areas of daily life and
work. The Internet of Things (IoT) is another
technology that has played a significant
role, is becoming a revolutionary step in the
modern world, and is pursuing cost-effective
resources (Li et al., 2014; Laghari et al., 2021;
Promput, Maithomklang, & Panya-isara, 2023).
Specifically, we focus on data connection,
factor control, and automation of data
collection to boost productivity in the
industrial and agricultural sectors. Labor can
be managed in the agricultural sector by through
the application of innovation and technology. In
a value-based economy, driven by innovation,
modern farmers earn by enhancing their
skills and utilizing cutting-edge agricultural
technologies to transfer from traditional
agriculture to modern precision farming. This
technology has been continuously utilized
in precision farming, and there is ongoing
research into the application of the Internet
of Things in agriculture (Ahmed et al., 2019),
including chicken farming (Masriwilaga et al.,
2019), mushroom cultivation (Mahmud et al.,
2018), control and monitoring for agriculture
(Padalalu et al., 2017), and automatic
watering systems (Patil & Shah, 2019).

Nevertheless, there is a growing need
among farmers for precision farming or smart
farming systems that can effectively enhance

productivity across multiple farms. There

are many advantages to intelligent systems,
such as the ability to analyze data. Automatic
displays are convenient and easy to use for
status monitoring, environment management,
etc. The challenge in system development
is its compatibility with a variety of devices.
The design and development of applications
are crucial for managing a diverse range of
environments. We have studied the design
concepts using information flow diagrams to
understand and communicate the process
(Rukhiran & Netinant, 2020a; Rukhiran &
Netinant, 2020b).

The Technology Acceptance Model
(TAM) (Davis & Venkatesh, 1996; Venkatesh
& Davis, 2000) is a theory that says and
represents that the theory was developed
from the Theory of Reasoned Action (TRA),
a study about the acceptance and
decision-making of new technologies or
innovations by consumers. Many researchers
have applied the concept of TAM to study the
adoption of applications in various contexts,
such as library information systems (Rafique
et al., 2020), medical technology (Rahimi
et al., 2018), and describing the ICT acceptance
behavior of agriculture professionals (Alambaigi &
Ahangari, 2016). We tested the acceptance of
loT technology, sensors, and remote-control
devices to evaluate smart farm applications.
The farmers were evaluated based on the
principles of technology acceptance for the
studied system. This assessment involves
comparing the usefulness and ease of use
between traditional farm systems and smart

farm systems.
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The objectives of this study are to
investigate the adoption and utilization of loT
technology in precision agriculture, specifically
in smart greenhouse systems. The application
can improve efficiency, user experience, and
acceptance of loT technology for farmers.
The authors concentrate on crafting the
loT system architecture and developing
applications for smart greenhouse systems,
which aid in automating control and
monitoring environments. They used information
flow diagrams (IFDs) for the design process,
user interface, and user interaction of the
web application. In addition, the TAM is used
to examine the farmers’ satisfaction with the
system. Therefore, developing a user interface
design application for a smart greenhouse
on a handheld device can support the

needs of farmers.

2. Materials and Methods

2.1 The loT Architecture Diagram
Design

The conceptual design of smart
greenhouse systems using loT for research
purposes employs a 4-layer architecture. This
architecture is utilized to design components of
the loT (Madato, Petlamul, & Mahamad,
2022) concept, integrating with technology
to communicate data between loT devices
for control or data exchange using the
widely adopted Message Queue Telemetry
Transport (MQTT) protocol. This includes
environmental monitoring, such as detecting

changes in rainfall and weather conditions

and providing real-time plant care
information to farmers in India (Mukherji
et al., 2019). MQTT, being a reliable and
secure protocol for data transmission,
utilizes small-scale management, facilitates
low-cost productivity enhancements, and
offers high convenience. Hence, it is suitable
for future smart farm technology (Yoon
et al., 2020). Farmers can utilize this
concept to develop plant care control
systems in small-scale greenhouse

environments using loT technology.

The smart greenhouse systems
have been developed to support the
implementation and application of
environmental condition monitoring and
control systems, as shown in Figure 1. The
applications and data logging layer retrieves
data from the data logging component for
analysis, visualization, and generating insights
for decision-making through mobile
applications. The data storage and
processing layer enables tracking
temperature, humidity, soil moisture, and
soil PH data. The communication layer
connects to Wi-Fi for wireless connectivity
between the perception layer and other
layers. MQTT is a lightweight messaging
protocol that facilitates communication
between the perception and application
layers. The perception layer consists of loT
sensors and devices, such as the Raspberry
Pi 3 Model B+, relay, temperature sensors,

and humidity sensors.
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Figure 1. Architecture diagram for smart greenhouse farming

Table 1.

Hardware information for a smart greenhouse

Model

Description

Raspberry Pi 3 Model B+

The microcontroller signal-board computers
(SBCs) are for connecting all devices and sensors.

Relay module (12 V, 1 channel)

The relay module uses a control signal.

SHTC3 Temperature and Humid-
ity Sensor

The digital sensors detect pressure, humidity,
and temperature.

Soil Moisture Sensor Module

The module detects soil moisture levels.

Soil pH Sensor

The digital sensor for the soil pH meter.

In this paper, we study various sensors
employed in designing and developing
an loT architecture for smart greenhouse
systems for environmental detection. Our
system uses the Raspberry Pi 3 Model B+ as
the control unit for connecting all devices
and sensors, which are programmed using

a C++ instruction set to enable wireless

connectivity at 2.4 GHz frequency to establish
communication for sending data to
applications with the MQTT protocol. The
sensor devices used include a relay module
(12 V, 1 channel), a SHTC3 temperature and
humidity sensor, a soil moisture sensor module,
and a soil pH sensor. The features of these
sensors are shown in Table 1.
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2.2 Data Transfer using MQTT
Protocol

The MQTT is an loT communication
protocol that operates on top of the Transport
Control Protocol (Dinculeana & Cheng, 2019).
The system architecture is demonstrated in
practice using Raspberry Pi connections to
an application that is able to communicate
with the PIN I/O of a board, as illustrated in
Figure 3. MQTT connectivity enables the
seamless transmission of sensor data from
loT sensors (such as the SHTC3, soil moisture,
and soil pH sensors) to mobile devices, allowing
users to monitor and analyze the greenhouse’s
environmental parameters through a mobile

application in real-time.

2.3 The Smart Greenhouse
System on the Web Application

The architectural design has been
introduced to facilitate the utilization of
sensors, networks, monitoring systems, data

aggregation, and decision-making systems. In

@ D%/ILV/,

Soil
Moisture
Sensor

publish

MQTT

Broker

collaboration with loT, data flow diagrams have
been devised to improve the user experience
of the web application for the intelligent
subsoil decomposition system (Rukhiran &
Netinant, 2020a; Rukhiran & Netinant, 2020b).
Additionally, soil temperature monitoring in
agricultural areas (Khan et al., 2022) and the
regulation of temperature and humidity in
greenhouses via cloud platforms and mobile
apps enable effective data visualization,
analysis, and real-time device control (Zaguia,
2023). These systems serve various purposes,
such as environmental management, light
adjustment, and maintaining optimal
temperature and humidity levels conducive
to plant growth (Rukhiran, Chomngern, &
Netinant, 2023; Sofwan et al., 2020).

The smart greenhouse development
is based on the System Development Life
Cycle (SDLC) model, (Rhodes, 2012), which
defines the development process. The working
system can support the cultivation of various
types of plants. The system can adapt to the

Device

publish

—

— ——
subscribe

Figure 2. MQTT connection through IoT sensors
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Figure 3. The information flow diagram smart greenhouse for this research

unique environment as needed. The smart
greenhouse system uses data flow using
the principles of the IFD shown in Figure 4,
which consists of four primary components:
the user interface, data, processes, data flow,

and database.

An IFD shows the overall system
components and data collection. Users
can access the system via a login page,
register, and access various parameters,
such as pump control, and monitor the
temperature, humidity, and moisture content

of the air and soil.

2.4 Experimental Design

To assess the implementation of
the smart greenhouse system, we designed
a research questionnaire to gauge farmers’
willingness to adopt the system. This involved

examining various aspects of technology

acceptance, namely: 1) perceived ease of
use; 2) perceived usefulness; 3) behavioral
intention; and 4) actual system use, which
influences users’ intentions to use it and the
likelihood of continued usage in the future
(Davis, Bagozzi, & Warshaw, 1989). The
TAM framework guides the identification of
these constructs and the formulation of
questionnaire items. The TAM factors were
categorized into four sections: perceived
usefulness (PU) (consisting of 5 items), perceived
ease of use (PEU) (comprising 5 items), behavioral
intention (BI) (including 3 items), and actual

system use (ASU) (comprising 3 items).

2.5 Hypotheses Model

The current research model for this
study is adapted from the TAM. The proposed
framework has four variables that suggest the

following hypotheses:
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Perceived Usefulness

Actual System Use

Figure 4. Research model

H1: Perceived ease of use has

a positive effect on perceived usefulness

H2: Perceived usefulness of use has

a positive effect on behavioral intention

H3: Perceived ease of use has

a positive effect on behavioral intention

Hda: Behavioral intention has a positive

effect on actual system use

By testing these hypotheses within
the context of the smart greenhouse appli-
cation, researchers can gain insights into the
relationships between perceived ease of use,
perceived usefulness, behavioral intention,
and actual system use. This model provides
a structured approach to understanding user
acceptance and adoption, contributing to the
development and improvement of technology
in agricultural practices, as shown in Figure.
a.

2.6 Respondents

Sampling for research according to
Arikunto, if the subject was less than 100
people all the sampling should be taken (Jiang
& Yuan, 2017). The respondents in this study

were chosen via simple random sampling.

Specifically, by selecting 35 farmers with
greenhouses near Rajamangala University of
Technology Tawan-ok, Bang Phra campus as

sampling objects.

2.7 Questionnaires and Data
Collection

A questionnaire was designed based
on variables from the TAM framework. The
questionnaire design used a five-point Likert
scale, with values from 1 (strongly disagree)
to 5 (strongly agree). The collection of data
occurred between October 15 and December
20, 2023. Research data were collected by
giving the smart greenhouse system to farmers
to try, then giving them questionnaires after

trying out the system.

3. Results and Discussion

3.1 Evaluation of Measurement
Model

The test of the measurement model
is an evaluation of the validity and reliability
of the instrument. Following the
recommendations of Bagozzi and Yi, none
of the 15 items were removed from the

analysis because all standard item loading
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values had a statistical limit of 0.5. The loading
values of 0.754 to 0.984 were significant and
showed great dependability. The instrument’s
accuracy, consistency, and dependability

were evaluated.

The average variance extracted (AVE),
which measured the proportion of variance
captured by the latent variable, was above
0.50 and ranged from 0.753 to 0.892.

The composite reliability (CR), which
assesses the internal consistency of the

instrument, exceeded 0.70 and ranged
from 0.913 to 0.965.

These findings indicate high data
reliability. Additionally, Cronbach’s alpha
coefficient, which measured internal
consistency, exceeded 0.70 and ranged
from 0.905 to 0.967, as recommended by
Cronbach.

Table 2 shows that all research

variables are valid and reliable.

Table 2. Convergent validity and reliability of constructs
Constructs Items Loadings AVE CR Cronbach’
alpha
PU1 0.907 0.753 0.938 0.930
PU2 0.754
Perceived Usefulness (PU)  PU3 0.945
pPu4 0.809
pPU5 0.910
PEU1 0.771 0.848 0.965 0.967
PEU2 0.925
Perceived Ease of Use (PEU) PEU3 0.954
PEU4 0.955
PEU5 0.984
Bl 0.918 0.778 0.913 0.905
Behavioral Intention (BI) BI2. 0.890
BI3. 0.836
ASU1 0.967 0.892 0.961 0.958
Actual System Use (ASU) ASU2. 0.966
ASU3: 0.898
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Table 3.  Overall results goodness of fit model

Fit Model Recommended Actual
Chi-square p > 0.05 0.075
Xo/df < 2.00 1.391
CFlI > 0.95 0.975
GFI > 0.95 0.997
AGFI (Adjusted) > 0.95 0.987
RMSEA < 0.05 0.014
SRMR < 0.05 0.003

3.2 Overall Conformity
Evaluation (Overall Goodness
of FIT Model)

Table 3 presents a summary of the
overall model fit measurements. In addition
to the chi-square, X*/df, CFl, GFI, AGFI, RMSEA,
and SRMR values are checked (Diamantopoulos,
Siguaw, & Siguaw, 2000; Bollen, 1989; Kaplan,
2009; Hu & Bentler, 1999).

The overall results for the goodness
of fit model were as follows: The chi-square
value was significant (p = 0.075 > 0.05); the
X?/df, a calculation of the chi-square value
divided by the degree of freedom (df), = 1.139
< 3, thus fulfilling the criteria for goodness of
fit; the RMSEA = 0.014 < 0.05 and the SRMR
= 0.003 < 0.05 meet the absolute goodness
of fit requirement; the CFl = 0.975 > 0.95, GFI
= 0.997 > 0.95 and AGFI = 0.987 > 0.95 all

meet the incremental fit measures.

3.3 Analysis of the Structural
Model

The application of the structural
model produces the output in the form of
path coefficients and R-squared. The value
of R-squared (R2) was determined to identify
the ability to explain the four research
variables. If the value of R2 is close to 1, it
indicates the independent variable explains a
large portion the variance in the dependent
variable (Imam, 2012). The test results showed
that the R2 value of the perceived usefulness
variable was 0.761, the behavioral intention
variable was 0.498, and the actual system
use was 0.541. While the perceived ease of

use variable was 0.

The path coefficient describes the
positive or negative relationship between
two latent variables and the magnitude of
the influence one latent variable has on the
other. The CR value is obtained by dividing
the estimated parameter value by the
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Table 4. Coefficient calculation results
Hypothesis Estimate SE CR Description
H1: Perceived ease of use =
) 1.253 0.510 5.621
Perceived Usefulness
H2: Perceived Usefulness =
1.791 0.239 4.327
Behavioral Intention
Acceptable
H3: Perceived ease of use =
) ] 1.920 0.182 4.877
Behavioral Intention
Hd: Behavioral Intention =
0.358 0.101 4.974

Actual System Use

estimated standard error (SE) value. The
aim of the hypothesis test was to analyze
the critical ratio (CR) value, then compare it
to the required limit of 1.96, and use a 95%
confidence level to determine if a relationship
is significant. According to Table 4, it could
be concluded that hypotheses H1, H2, H3,

and H4 were acceptable.

4. Conclusions

In this paper, the study highlights
the significance of the loT smart greenhouse
system architecture, which acts as a foundational
framework for integrating diverse components.
The perception layer acquires crucial
environmental data through sensors like
temperature, humidity, soil moisture, and pH
sensors. Efficient and reliable data transmission
between the perception and application
layers is ensured by the communication layer
through MQTT connectivity. The application
layer provides a user interface, empowering
users to monitor, control, and analyze
the greenhouse environment via a mobile

application. The findings underscore the

seamless integration of loT devices and web
applications into the design and operation of
smart greenhouses. Key elements such as
the main menu, data storage, and database,
automatically updated according to the
information flow diagram (IFD), contribute to
establishing an appropriate and consistent
natural environment. These findings resonate
with Terence & Purushothaman’s (2020) research
on smart farming architecture, leveraging loT
for remote monitoring and control to reduce
labor intensity and optimize resource
utilization. Addressing user acceptance
factors and ensuring the perceived usefulness
and ease of use of the loT smart greenhouse
system can enhance its adoption and
successful implementation. This research
utilizes a microcontroller that is compatible
with wireless networks, specifically Wi-Fi, to
establish connections with devices. This feature
enhances the accessibility and usefulness of

the system.

In the future, we aim to develop an
intelligent system to control and monitor

greenhouse temperatures. Once a farmer
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selects a crop type, we will create a database
to automatically store the best environmental
conditions for growing that crop. Additionally,
we plan to improve the efficiency of control
equipment compatible with 5G signal networks,

enabling remote farming operations.
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Abstract: This research aims to develop a virtual reality (VR) map
for the Faculty of Computer Science at Ubon Ratchathani Rajabhat
University and evaluate the satisfaction level of its users. This study
used a design science research approach to address real-world
issues such as navigating and exploring a university faculty, which
can be difficult for new students and visitors. This study’s artifact
is a working prototype of a VR map of the Faculty of Computer
Science building, which was evaluated with 115 student participants
using a gquantitative questionnaire. The results showed that the
VR map received a high level of satisfaction, with a mean score of
4.30 for the overall experience. The users particularly appreciated
the system’s ease of use, convenience, and readability of the text
and images displayed. However, some users suggested
improvements such as clearer room signs, more detailed point
of interest (POI) information, and the inclusion of multimedia
elements such as videos and narrations. The findings of this
study can help with the design and development of virtual
reality maps for university campuses, as well as future research
in this field.
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1. Introduction

Virtual reality (VR) technology simulates
a wide range of environments and allows
users to experience a 360-degree perspective
without physically being present. VR-enabled
programs can now be easily downloaded
and used in a wide range of industries and
applications, including tourism, military, medicine,
marketing, entertainment, commmunication,
and education, thanks to technological
advancements and more affordable in
mobile devices and wireless communication
technology. The use of VR technology to
map virtual worlds within buildings is gaining
appeal in both the public and private sectors
because it enables users to explore and plan
journeys without the concern of getting lost.
Additionally, it can be utilized for education
or amusement. It aids in maintaining social
distancing amid the present pandemic by
permitting users to enter the virtual world
through VR glasses.

Every semester at Ubon Ratchathani
Rajabhat University welcomes new students
who are unfamiliar with the premises. The
newcomers may become lost in the building
and must frequently ask for directions from
the lecturers and staff. Additionally, external
visitors who need to conduct business with
the faculty, such as maintenance personnel
or outside lecturers, and so on, face the same
challenges. Hence, this research aims to solve
those problems by creating a VR map for the
Faculty of Computer Science to help first-year

students, students from other faculties, and

external staff navigate the virtual world of the
faculty. It will be able to include points of
interest (POI), signs, and multimedia information
at specific locations to assist visitors in
planning their journeys and understanding the
design of building, including the location of
the emergency exits. In addition to facilitating
student engagement, this virtual world map
system of the Faculty of Computer Science
can enhance the faculty’s reputation as

a leader in digital technology.

2. Related Work

2.1 Virtual Reality

VR technology is a computer-generated
simulation of various locations that allow
users to feel as if they are physically present
in the virtual world (Sherman & Craig, 2018).
This technology is available on a variety of
devices, including desktop computers, laptop
computers, and mobile phones with Internet
access and sophisticated mobile technologies.
With the advancement of wireless data
communication and processing, VR applications
have become more accessible and user-friendly,
resulting in a wide range of applications
in fields such as the military, medicine,
marketing, entertainment, communication,
and education. As VR technology advances
and becomes more accessible, we can expect
even more creative applications in the future.
Users can experience 360-degree virtual
reality without being physically present
thanks to VR technology, which changes

aspects of daily life, travel, and the way we
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discover and experience new places. For
example, VR technology has simplified access
to virtual maps in the travel industry,
allowing users to examine routes and
destinations before traveling, making it
a popular tool among tech-savvy, modern

travelers.

VR has emerged as a transformative
tool in education, offering immersive
experiences that enhance learning across
various domains. Recent studies and reviews
provide a comprehensive overview of VR’s
application in education, illustrating both

its potential benefits and challenges.

Tan et al. (2022) conducted a
systematic review on augmented reality (AR)
and VR technologies in the architecture,
engineering, and construction (AEC) industry,
highlighting limitations in AR/VR applications
for education and training within this sector
(Tan et al., 2022). Another innovative
approach by Wang, Wang, & Perlin (2023)
presents a system enabling non-VR
instructors to interact with students immersed
in VR, facilitating seamless communication
and collaboration in VR classes (Wang,
Wang, & Perlin, 2023). Pirker & Dengel (2021)
discuss the potential of 360-degree VR videos
in providing immersive educational experiences,
significantly improving learning performance,
motivation, and knowledge retention, while
also enhancing engagement and empathy
(Pirker & Dengel, 2021).

Nicola, Stoicu-Tivadar, & Patrascoiu
(2018) found that incorporating VR technology

into the learning process, such as for the
bubble sort algorithm, led to a more effective
learning experience. Similarly, a study by
Lee et al. (2021) explores VR’s use in fashion
design education, promoting creativity through
collaborative exploration in a VR environment.
Brooks (2020) discusses the potential use of
extended reality (XR) technologies, including
VR, for practical skills training in various
educational settings, suggesting its applicability
in medical education and industry training.

The exponential growth in the
adoption of AR and VR in education, as noted
by Al-Ansi et al. (2023), indicates a significant
role for wearable devices in these technologies.
However, there remains a gap in swiftly
implementing and customizing these
technologies within educational institutions
(Al-Ansi et al., 2023). This gap underscores
the need for continued research and
development to fully leverage VR’s potential

in educational contexts.

In summary, VR in education offers
promising avenues for enhancing learning
experiences across diverse fields. While
challenges exist, particularly in technology
integration and customization, the
continued evolution of VR technologies
holds the potential to revolutionize

educational methodologies and outcomes.

2.2 Virtual Reality Map

The virtual reality map (VR map)
allows users to navigate a complex building

without relying on physical signs or directions,
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which is one of its primary advantages.
Furthermore, using a VR headset or other
device, users can access VR maps that provide
a 3D representation of the building, allowing
them to view the layout and location of various
rooms and facilities. This is particularly use-
ful for large or unfamiliar buildings, enabling
users to navigate and locate specific locations
easily. In addition, VR maps can be customized
to include additional information, such as
room names and descriptions, to make it
even simpler for users to find what they
need. Moreover, the use of virtual reality as
a map in a facility might enhance security by
allowing people to plot their paths and avoid
hazards. Virtual reality maps are helpful for
both building owners and visitors since they

allow for quick and easy orientation.

The utilization of virtual environments
in the development of maps and navigation
systems has been a famous research topic
since 2002, as demonstrated by Cho, Wang, &
Fesenmaier (2002). However, VR technologies
were not as developed as they are today. The
advent of VR technology has further facilitated
the creation of virtual tours, as exemplified
by Chiao, Chen, & Huang (2018), who applied
VR in the development of a virtual tourist
map for cultural tourism. The application of
virtual environments in tourism has also been
explored by Osman, Wahab, & Ismail (2009).

The core element of VR map
development is the implementation of
360-degree photography, often known as
spherical or panoramic images, which capture

the complete surrounding environment in a
single shot. They are created by utilizing a
specialized camera or a series of cameras to
capture many images from various angles
and then stitch them together with computer
software. This results in an immersive,
panoramic perspective that allows the viewer
to explore the shot virtually. These images
have been discovered to be a powerful
tool for providing an immersive experience,
allowing the spectator to investigate the
surroundings more naturally because they

may look about in any direction.

2.3 Design Science Research

Research in the field of information
systems primarily falls into two categories:
behavioral science and design science research
(DSR) (Hevner et al., 2004). Behavioral science
research aims to develop theories that predict
or explain the phenomena associated with the
utilization of existing information technology
(IT) artifacts within organizational contexts.
Design science research entails creating and
evaluating artifacts such as products, systems,
processes, or services to address an identified,
unsolved, and significant problem (Hevner
et al., 2004). DSR typically involves several
key phases: problem identification, design and
development, evaluation, and dissemination.
DSR has been applied in a wide range
of fields, including software engineering,
human-computer interaction, and business
management (Hevner & Chatterjee, 2010).
Studies have shown that it is well-suited
for research that aims to generate new



Developing a VR Map for the Faculty of Computer Science, Ubon...
Charnsak Srisawatsakul et al.

45

MsTInemsasauneaLazimaluladuszend, 7(1): 2568
Journal of Applied Informatics and Technology, 7(1): 2025

Environment

Requirements

Issues with finding rooms campus ?
®  New students

¢ External visitors Camera

VR MAP UBRU

How can we develop VR MAP for

Taking 360 Phaotos using 360

Knowledge Base and Foundation
360 Photography

@

Wihat prior knowledge

Virtual Reality

pro
; Ny information of
& No information of room| " O
visitors in

Issucs with map

Point of Interest

needs for developing VR
MAP?

Virtual Reality MADP

advance?

e v s ive Wi Web Application
* No detail indoor map ‘ De\elop:d l’llf;[::;:::ve Web P
¢ Emergency exit not T Pl Iy Methodologies
Provide VR MAP feline )
locate for salving ‘* ) Rtim Profotype of VR MAP Software Development
preblem. Tvaluation Deliverable Artifact In campus.

Quantitati s Working Sy tic Lliterature Review
Study on Prototype
Satisfaction Qualitative Data Analysis

Figure 1. Research model of the study

knowledge and innovations to solve problems

and create opportunities.

Hevner et al. (2004) established
seven guidelines for effective design science
research to successfully develop and evaluate
IT artifacts. These guidelines are: 1) producing
an innovative and purposeful artifact,
2) developing the artifact specifically to
address an important and unsolved business
problem, 3) evaluating the design artifact,
4) making verifiable research contributions,
5) utilizing rigorous methods in the construction
and evaluation of the design artifact, 6) viewing
the design artifact as a search process that
utilizes available resources, and 7) effectively
communicating the research to appropriate

audiences.

The selection of DSR as the research
methodology for this study is academically
justified due to its suitability for addressing
complex, real-world problems through the
creation and evaluation of innovative
artifacts. DSR is particularly relevant in the
field of information systems, where the
development of practical solutions to address

identified issues is paramount. This methodology

aliens with the study’s goals, which involve
developing a VR map to improve navigation
within the Faculty of Computer Science at
Ubon Ratchathani Rajabhat University.

3. Materials and Methods

Design science is a research approach
that concentrates on developing and
accessing objects, such as technologies or
designs, that can address problems in the
real world. Hence, in this study, we applied
design science methodology to tackle the
issue of the indoor map of the university
campus at the Faculty of Computer Science,
Ubon Ratchathani Rajabhat University, Ubon
Ratchathani Province, Thailand. This research
will follow the guidelines of the DSR
methodology proposed by Hevner et al. (2004)
and Peffers et al. (2007), including problem
identification and motivation, the definition
of the objectives for a solution, design and
development, demonstration, evaluation, and
communication. Table 1 provides a detailed
explanation of each stage in this study.
Therefore, Figure 1 depicts the research model
of this study based on the DSR methodology
(Hevner et al., 2004).
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3.1 Problem Identification and
Motivation

During the new semester at Ubon
Ratchathani Rajabhat University, new
first-year students and students from various
other faculties have difficulty finding their
assigned classrooms, resulting in increased
class lateness. This issue is causing classroom
disruptions, decreasing student productivity,
and significantly affecting the teaching and
learning environment. Moreover, this issue
may cause anger and unhappiness among
faculty members and staff who are forced
to assist students with navigation, resulting in
possible harm to the university’s reputation

and student relationships.

External visitors, such as delivery
workers, equipment maintenance professionals,
contractors, trainers, trainees, etc., sometimes
get lost within the faculty premises, wasting
valuable time and interfering with their jobs.
This causes delays in delivering goods and
services, difficulties in executing necessary
repairs and maintenance, and a detrimental
impact on the university’s overall operations,
resulting in harm to the university’s
reputation and connections with outside

parties.

3.2 Definition of the Objectives
for a Solution

The proposed solution for addressing
the difficulties faced by new students and
external visitors in navigating the campus of
Ubon Ratchathani Rajabhat University is the

implementation of a VR-based map. This
solution utilizes 360-degree imaging
technology to create a virtual representation
of the university’s buildings and facilities.
Users can interact with the map through
a VR headset or a web-based platform,
allowing them to explore the campus in a
virtual environment and easily locate their
desired destination. We proposed research

question as follows:

“What is the impact of using a VR map
on the user’s experience and satisfaction in
navigating a computer science department
at Ubon Ratchathani Rajabhat University?”

Hence, the objectives of this research

were:

1) To develop a prototype of a
VR-based campus map for the
Faculty of Computer Science
at Ubon Ratchathani Rajabhat

University.

To evaluate user satisfaction with
the prototype VR-based campus
map for the Faculty of Computer
Science at Ubon Ratchathani

Rajabhat University.

3.3 Design and Development

As a case study, this research aims to
propose a working prototype for the VR map
using the Faculty of Computer Science. The
faculty consists of six floors, with four floors
accessible to the public. Consequently, the
VR map only encompassed four floors of the

faculty. The 360-degree photography of the
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Figure 2. Research model of the study

building and path on every floor was performed
using a proprietary 360 camera device name
Insta360 One X (Insta360, 2021). This camera
features two lenses with a 180-degree field
of view on each, located on opposite sides
of the device. It has a higher resolution at 18
MP (6080%3040), which is sufficient for seeing
details of objects in the image, such as room
numbers, room names, or the location of
the branch in front of the room. When taking
photographs, the camera’s software will
seamlessly stitch together the images captured
by each lens to create a single 360-degree
image, as illustrated in Figure 2. Moreover,
Figure 3 shows the example photograph,

showcasing the device’s capabilities.

Due to the inability of the Insta360

application on mobile devices to export

Figure 3. Example 360-degree photography
from the Insta360 One X

Figure 4. Example 360-degree photography
from the Insta360 One X

360-degree images with the highest possible
resolution, the Insta360 Studio 2022 was used,
a Windows-based application that is capable
of stitching and exporting 360-degree images
with the highest possible resolution.

In addition to recording 360-degree
photography, the process of incorporating these
images into a virtual world travel map system
is also crucial. This includes light enhancement
of images, collecting POls, connecting
the path of each 360-degree image, and
front-end coding for user interface access
through web applications such as navigation
buttons, audio, video, and still images.
In this research, we compared numerous
navigation software. The Lapentor (Lapentor
- 360 Virtual tour platform pricing, 2022) was

used for creating a VR map from 360-degree
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Figure 5. The starting point of the VR map

photography. It is developed by Vietnamese
developers. It has the advantage that it can
be used directly via a web browser without
having to install any additional programs, can
be used easily, and can create hotspots or

various points of interest.

3.4 Demonstration and Evaluation

The demonstration of the virtual travel
map system is the working prototype of its
use as a web application. It is able to navigate
through the faculty of the computer science
building, POls, videos, and other information,
and the user can interact with the map through
buttons and links. The demonstration also
included a walk-through of the VR map for our
study participants. After the demonstration,
black box testing will be used to assess the
system’s functionality and usability. Black
box testing, also known as functional testing,
focuses on the system’s external behavior

rather than its internal structure or code. This

method is ideal for testing the system’s ability
to meet user requirements and expectations.
The participants each had about 30 minutes
to try out every feature of the prototype as
they saw fit.

The evaluation of the VR map involved
assessing its satisfaction from the participants
using a survey, which will be conducted to
gather feedback from users on their overall
experience with the system, graphical
representation of the system, correctness,
and performance, as well as any suggestions

for improvement.

The survey data was analyzed
using a variety of statistical approaches.
The first stage was to clean and organize
the data to ensure its accuracy and
consistency. This entailed looking for missing
values, outliers, and errors and making any
necessary adjustments. The data was then

summarized using descriptive statistics



Developing a VR Map for the Faculty of Computer Science, Ubon... 49 Tsansimensasaumaazmaluladsvend, 7(1): 2568
Journal of Applied Informatics and Technology, 7(1): 2025

Charnsak Srisawatsakul et al.

EEEEEEE

Figure 6. Floating control panel

Table 1.  Demographic statistics of participants

Variable Frequency Percent
Gender
Male 50 43,5
Female 63 54.8
Other 2 17
Total 115 100
Year of students
! 74 64.34
2 23 20
3 1 12.17
1 a 347
Total 115 100
Faculties of students
Faculty of Humanities and Social Sciences 21 18.3
Faculty of Education 19 16.5
Faculty of Industrial Technology 9 7.8
Faculty of Public Health 6 5.2
Faculty of Business Administration and Management 15 13.0
Faculty of Science 9 7.8
Faculty of Law 2 1.7
34 29.6

Faculty of Computer Science

Total 115 100
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to provide a general overview of the
results, including mean, median, mode,
and standard deviation values, as well as

frequency distributions.

3.5 Participants and Data
Collection

This study’s target population is the
tertiary students of Ubon Ratchathani Rajabhat
University. A convenience sample method
was used to choose the study’s participants.
The data was gathered via a self-administered
online questionnaire. Participants was answered
the questionnaire after using and testing

the prototype.

The questionnaire had two sections. The
first section collected demographic information
and participants’ satisfaction was covered in
the second section. The satisfaction variables
were evaluated using a five-point Likert scale,
with one indicating “strongly disagree”, and
five indicating “strongly agree”. As a result,
156 people completed the survey. However,
41 did not meet the screening criteria. Hence,
115 datasets (N=115) were chosen in the final
analysis to test the hypotheses. Table 1 shows
the descriptive statistics of participants. Most
of the participants were first-year students as
they were new students who might not be
familiar with the place.

4. Results

4.1 Working Prototype as an
Artifact

This study’s working prototype of the
VR map is publicly accessible via the URL
https://app.lapentor.com/sphere/csubru-maps.
Figure 5 shows an example of accessing maps
from the web browser on a PC using Google
Chrome

Users can use their mouse to click on
the desired position. They can also use the
scrolling button on their mouse to zoom in or
out to see the angle they need. Furthermore,
there is a floating control bar tool that also
provides navigation commands (see Figure
6), including movement, zooming in and out,
viewing the map in full screen, turning left

and turning right.

As mentioned, there are four floors
on the map. Users can teleport directly to
different floors with a click using a navigation
map (Figure 7) on the side of the screen without
the need to walk up the stairs, which would
take a lot of time to navigate by clicking on

the control panel.

There are two types of POls. Firstly,
the information provider type showed in
Figure 8. Clicking on this POl in Figure 8
will display the relevant messages in the
specified image. Clicking on the POl in Figure
9 will teleport the user to the location in the
following picture. Figure 10 shows the VR map
listed at the right side of the window.
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Figure 8. Point of interest that provides

information

4.2 Artifact Evaluation

The assessment of the system has
four parts, including overall experience with
the system, graphical representation of the
system, correctness, and performance, as
well as any suggestions for improvement.
The result of the analysis of data is shown
in Table 2.

Table 2 shows that the participants
favorably appreciated the VR map system.
The mean scores for graphical representation,
correctness, performance, and overall
experience were 4.13, 4.28, 4.24, and 4.30,

respectively, with standard deviations ranging

Figure 9. Point of Interest that the user
can teleport to

CDEEEEEEE

Figure 10. Indoor VR map

from 0.64 to 0.84, respectively, with standard
deviations ranging from 0.64 to 0.84. These
scores indicate that the participants generally
had a positive experience with the VR map
system, with the highest scores being awarded
to the clarity of images displayed and the

overall experience.

The user interface and the readability
of the text were also well received, with
mean scores of 4.10 and 4.21, respectively.
The dialog delivered a clear message, with a
mean score of 4.06, although there is room

for improvement in this area.
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Table 2. Descriptive statistics of participants
Satisfaction Factors Mean Std. Dev

graphical representation of the system 4.13

1 The user interface made it interesting to deliver information 4.10 0.70
2 The readability of the text displayed on the monitor 4.21 0.71
3 Clarity of the images displayed 4.16 0.81
4 The dialog delivers a clear message 4.06 0.84
Correctness 4.28

1 completeness and precision of map data a.27 0.81
2 Timeliness of data 4.32 0.76
3 The maps of buildings are understandable and usable 4.25 0.76
Performance 4.24

1 system responsiveness 4.28 0.76
2 The teleportation speed of each location. 4.26 0.77
3 The system makes it easier for me to find a classroom. 4.18 0.79
Overall experience 4.30

1 Ease of use of the system 4.27 0.74
2 Convenient and uncomplicated. 4.29 0.71
3 The menu is easy to follow 4.39 0.65
4 overall experience 4.28 0.64
5 The system’s operational procedures are appropriate, a.27 0.73

adaptable, and easy to understand.

Regarding correctness, the completeness
and precision of map data were highly rated,
with a mean score of 4.27. In addition, the
timeliness of data and the usability of building
maps were well received, with mean scores

of 4.32 and 4.25, respectively.

In terms of performance, the system
responsiveness, teleportation speed, and
ease of finding classrooms were highly rated,
with mean scores of 4.28, 4.26, and 4.18,

respectively.

Overall, the participants found
the system easy to use, convenient and
uncomplicated, with a mean score of 4.27
for ease of use and 4.29 for convenience.
In addition, the menu was easy to follow,
with a mean score of 4.39. The participants
also found that the system’s operational
procedures were appropriate, adaptable, and

easy to understand, with a mean score of 4.27.

Therefore, the VR map system was
well accepted by the participants and proved
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helpful for navigating the university campus.
The system has been favorably welcomed in
terms of graphical representation, correctness,
performance, and overall experience.
However, there is still potential for
improvement in areas such as dialog delivery,
precise message delivery, and the system’s

operational procedures.

The outcomes of this study,
demonstrating high user satisfaction with
the VR map, resonate with and extend the
findings from existing literature on the utility
and effectiveness of VR technology in
educational and navigational contexts.
Specifically, the integration of 360-degree
photography and user-friendly navigation
interfaces aligns with research by Cho, Wang,
& Fesenmaier (2002) and Chiao, Chen, &

Huang (2018), who have underscored the
transformative potential of VR in enhancing
user experiences and engagement in virtual
environments. Furthermore, the feedback on
desired improvements suggests a pathway
for future enhancements that is consistent
with guidelines from Hevner et al. (2004) on
design science research, emphasizing iterative
development and the importance of user
feedback in creating impactful technological
solutions. By addressing real-world navigation
challenges within university settings, this study
contributes to the growing body of evidence
supporting VR’s role in improving spatial
orientation, a critical aspect highlighted by
Osman, Wahab, & Ismail (2009) in the context
of tourism, now effectively adapted to the

educational sector.

Table 3.  Open-end answer about the artifact
Category Description Example Suggestions
Navigation ~ Feedback related to the ease of navigating within Add more distinct signage and
Clarity the VR environment, including clarity of map interactive waypoints.
markers and directions.
Content Suggestions on enhancing the detail and accuracy Update the VR map with real-time
Detailing of content within the VR map, such as landmarks information and more detailed
and informational points. descriptions of key locations.
System Ideas for expanding the coverage of the VR map to  Extend the VR map to cover
Expansion  include more areas of the university campus. student accommodation areas
and recreational facilities.
User Comments on the overall user experience, Improve the VR interface for
Experience  including interface design, interactivity, and user easier navigation and incorporate
engagement. feedback mechanisms.
Multimedia  Proposals for integrating multimedia elements like  Incorporate 360-degree videos of
Integration  videos, photos, and 3D models to enrich the VR key campus locations and virtual

experience.

tours.
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5. Conclusion

The objectives of this research were
to 1) build a prototype of a VR-based campus
map for the Faculty of Computer Science
at Ubon Ratchathani Rajabhat University
and 2) evaluate user satisfaction with the
prototype VR-based campus map for the
Faculty of Computer Science at Ubon
Ratchathani Rajabhat University. Based on
design science methodology, we proposed
a research model and methodologies. The
process of developing a virtual journey
map system was investigated, and several
development tools were reviewed. As an
artifact, the system demonstration featured
a working prototype. It was tested using black
box techniques to assure user functionality,
contentment, and usability. In addition, data
from system surveys were evaluated to gain
input and identify areas for improvement.
The findings of this study emphasize the
relevance of contemplating delivering a VR

map service on university campuses.

Furthermore, the study introduces
novel insights into the design and
development process of VR applications
for campus navigation, addressing the
gap identified in the literature regarding
practical implementations of VR in educational
environments. By detailing the iterative
design process, user feedback, and evaluation
outcomes, this research contributes to the
broader knowledge base on VR technology’s
application and user-centered design in

educational settings.

The creation of the VR-based
campus map was informed by a comprehensive
analysis of existing navigational challenges,
drawing upon both international and national
literature on VR applications in education
and navigation. This initiative aligns with the
growing recognition of VR’s potential to
transform educational experiences, as
supported by the work of Cho, Wang, &
Fesenmaier (2002) and Chiao, Chen, & Huang
(2018), who have highlighted the effectiveness
of VR in engaging and immersive learning
environments. The successful development of
the prototype VR map not only demonstrates
the feasibility of employing VR for campus
navigation but also contributes to the body
of knowledge by showcasing a practical
application of VR technology in enhancing
the accessibility and usability of campus

facilities.

The evaluation of user satisfaction
revealed a positive reception towards the
VR map, with participants appreciating the
ease of navigation, the immersive experience
provided, and the clarity of the visual and
textual information presented within the VR
environment. These findings are consistent
with Osman, Wahab, & Ismail (2009), who
emphasized the importance of user
experience in the adoption of VR technologies
for tourism and educational purposes. The
high levels of user satisfaction underscore the
VR map’s potential to significantly improve
campus navigation and foster a more

engaging and interactive educational landscape.
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5.1 Limitations and Future
Research

Considering the security and privacy of
the classrooms, it was decided to exclude
360-degree photographs of the interior of
the classrooms from the VR Map. This
precautionary measure was taken to prevent
potential criminals from utilizing the
photographs as a means of gathering
information to plan illegal operations, such
as user experience (UX) optimization process,
identifying valuable assets, determining
entrance and exit points, and so forth. In
future research endeavors, we intend to
expand the scope of our VR map by
incorporating additional areas of the university
campus. Additionally, we aim to explore the
potential utility of the VR map in other fields,

such as architecture and tourism.
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Abstract: The objectives of this research were
fourfold: 1) to develop a mobile application
using augmented reality technology for teaching
the digestive system to upper-primary school
students, 2) to assess the effectiveness of the
mobile application in facilitating digestive system
learning, 3) to evaluate performance using the
E/E formula during the use of the mobile
application, and 4) to assess satisfaction with
the mobile application for digestive system
learning. The development process followed
the Software Development Life Cycle (SDLQ),
utilizing the C# language in the Visual Studio
Code Program and creating models with the
Unity and Blender Programs. The research
employed various assessment tools, including
performance evaluations by five experts,
pre-test and post-test assessments from 18
students, and satisfaction assessments from
a sample of 58 individuals using cluster sam-
pling selection methods. Statistical measures
used included mean, standard deviation, and
the efficiency criteria of 80/80 using the E /E,
formula. The findings revealed that the mobile
application for digestive system learning for
upper-primary school students, incorporating
augmented reality technology, featured a total
of eight models. The application operated in
two ways: 1) users could learn by scanning
through Marker sheets, and 2) learning by

selecting content from the menu could serve

as a learning medium for students, enabling
individuals interested in the topic to learn
at any time. Considering the results of the
evaluation, the overall efficiency was at the
highest level (X=4.90, S.D.=0.17), with E/E
efficiency at 80.56/83.89, surpassing the
required performance. Academic achievement
demonstrated a statistically significant increase
in post-test scores compared to pre-test
scores at a p-value of .05. User satisfaction
among the sample was reported at the highest
level (X=4.75, S.D.=0.45). In conclusion, this
application is a practical and suitable
study material for students and individuals
interested in the topic, allowing flexible
learning opportunities at any time. It can be
used as teaching material in science learning
groups and proves useful for schools,
helping to reduce the cost of purchasing

study materials for students.
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=i private void OnMouseDrag()

MonoBehaviour
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Abstract: Fruits are a major economic crop in
Thailand, providing both primary employment
and income for many farmers. This research
aims to develop and evaluate the
performance of a classification model for
Thai export fruits. A dataset of over 710
images of Thai export fruits was collected.
The model learning process consists of two
steps: dimensionality reduction of image data
and model learning. In the dimensionality
reduction step, two methods were experimented
with: image squashing and convolutional neural
network. The models studied in the second
step consisted of three models: the nearest
neighbor model, the decision tree model, and
the logistic regression model. The research
results on the collected dataset found that
the image classification performance of Thai
export fruits using dimensionality reduction
techniques with convolutional neural networks
is higher than that of image flattening, and
the model that can best classify images is the
logistic regression model, which achieves a
maximum accuracy and recall of 95.21%, a
precision at 95.50%, F1 score at 95.16%. It
used the most training time of 25.809 seconds

but only took 7.70 milliseconds for inference.
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Ta3afnd Nan1SMAREITIUTIMUAS LAY 6
18075 675@maﬂ"mmgﬂﬁawaqLL‘U‘U?S’]aanLLaméﬁ
$15719 1 NAAIAULLUTIVOILUUTIADILEARS
FIRITN 2 HAAIAUTILUNUDILUUINADILARS
FINNTN 3 NAALENTUANBSYDIUUUTIADILENT
AT 4 NATEULLIAINTTITEUIVRMUUTIRS
LEAIAINISIY 5 LasHATEELIaINIsvinule
YDILUUNADILAAIAINITN 6
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ML ANTNAIAINYNABIYDUUTIADN
Augndes (fouaz)
. nsanile
No. LUUINADN P . -
NsugUNW TAsengUseamiiey
1 Wiouthuiilnddign 36.90 + 2.87 62.25 + 3.17
2 fulddndula 31.27 + 5.39 49.30 + 3.09
3 nsanaaglalafng 39.44 + 359 9521 + 1.63
M54 2 ANTNANAINULLUEIVDILUUT1aD
Arpudug Goway)
. nsanilf
No. LUUINADY P -
nsugUnw Tassdngussamiiion
1 ieuthuillndiiga 3859 + 2.86 70.96 + 2.48
2 gulddnaula 34.03 + 5.80 52.63 + 1.98
3 Asanaaelalafng 39.19 + 3.80 95.50 + 1.51

1NA1TN 1 LAAIAIAIINGNABIVEY
wuudasaileldguuuunisaniiiiuansiiaiu
dmiunisanfiidaeinistzunim wuin
wuudaeansannesladafndleininugnees
ogfifoas 39.44 s93a81 Ao UUUTIABY
Woutuiilndfian Sr1aiugndesey
Jowar 36.90 wazkuuitassiuliidndula
fifmnugndlesegiiferas 31.27 uay dwisns
anilfitnglassigyszanmiiien wudn wuudiaes
nsannesladafndilrnanugndedetiifosay
95 21 sosasnuuuuiaeuieuthuilnddian
fifmnugniesegiisesas 62.25 uasuuudians
dulsiiindulaien amnugniesegifesas 49.30

NAITN 2 UAAIAIAILL UGV
wuudasaileldguuuunisaniifiuansiiaiu
dwmsunsaniiidaeIBmadsunim wuh uuudiees
nsannesladafndiienanuusiugogiifosay
39.19 s04a9 Ao wuudiasaiioutud
Tndfign farmnuusiudiegfiosay 38.59
wazhuvitaesulddedula daraduusiugl
ogfifonaz 34.03 uaz drIBnsaniiicae
1AsangUsyamiion wuldl wuudIaeenis
annesladafndiiAiaiuusudiegisosay
95 50 sosasLduuuuaeuieutuilnddian
ffmuusiugegisosas 74.96 uazuuudiaos
dulsiiinduladian mnuusiudiegiidosas 52.63



Comparison the Performance of Models for Classifying Thai Exported...
Walaiporn Sornkliang et al.

MsTInemsasauneaLazimaluladuszend, 7(1): 2568
Journal of Applied Informatics and Technology, 7(1): 2025

1574 3 ANTNAIANNUTILUNYDILUUIIADY
Arpuaun (Sovaz)
. nsanilf
No. LLUUINaD4 P . -
N1sUFUAN TassngUseamiieu
1 ileutilniign 36.90 + 2.87 62.25 + 3.17
2 sulddnaula 31.27 + 5.39 49.30 + 3.09
3 Msanaeglalaing 39.44 + 3.59 9521 + 1.63
1519 4 A1519A1L N TUANDSVDILUUT1ADS
Aaniuanas (Sovaz)
. nsanilf
No. LUUINADY P -
MsugzUam Tasedngussamiiion
1 euthuillndfiae 30.08 + 2.87 59.46 + 1.88
2 sulsdnaule 31.57 + 5.37 49.70 + 2.71
3 Asanassladafing 38.45 + 3.72 95.16 + 1.62

PNANTN 3 UAAIAIAIINTIUNYDINUY
Fraeusleldsuuuunsandidaiunndnaiy dwmsy
nsandfdeisnsdsuam wudh woudaes
nsanaesladafndiiimnuduunegiisosay
39.44 50983 fe wuuSaouiieutuilndiian
fifmusuunegifosas 36.90 uaziuuTIans
dulsiiindule daeuduunegidosay 31.27
war dHiudsnsaniiamelaseineUszamiiiey
WU wuudnassnisannesladafndian
Anuduunegiifeas 95.21 sesmaidunuy
$raeailoutudilndfianiiAanuswunedd
Jowaz 62.25 wazuuudaesduliidndula
fifn Avmduunegifesas 49.30

1NA5N 4 wansAneriuanasves
wuurasadleldzuuuunisandiffunnsnaiy
ﬁw%’umiaﬂﬁﬁé’wiﬁmiﬁgﬂmw WU uuudaes
nsanaseladafndilreniuanesogiisosay
38.45 5999311 A9 wuudtassfieutud
Tnddign feneniuanesegiisosay 34.08 uay
wuudaesdulifdadula daeviuanosoyd
Jewar 31.57 uaz drulsnsanildmelaseie
Uszamivien wud wuudnassnsanneladading
fiAneriuanesegifesas 95.16 sesamidu
wuudasuiieuthuiilndigasianeniuanes
ogiifovay 59.46 wavuuudaesiliifndule
fiAnenfuanefeyiisesas 49.70
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$1579 5 miwswznmrmtﬁ%wﬁmml,t,wa‘ham
3282198 358U3 (ms)
. Asandlf
No. LUUINaDN P . -
MsuzUaIwm TasedngUseaiieu
1 ileutuilngiign 864 + 245 4,590 + 386
2 sulddnaula 49,230 + 1023 39,014 + 737
3 Msannagladafng 129,542 + 3199 25,809 + 706
1519 6 ANTNTTHLLIAINTYNUILVBILUUTNADY
iSEISL’Ja’Iﬂ'ﬁV‘I”]uWEJ (ms)
. nsanilf
No. LUUINADY P -
MsugzUam Tasedngussamiiien
1 Weuthuillndiign 1,217 + 90.7 1,532 + 301
2 sulsdnaule 70.5 + 21.0 81.0 + 22.4
3 Asanassladafng 56.8 + 4.50 7.70 £ 1.70

INANTN 5 LARIANTEEEIAINITITEUS
voavuasaiieliguuuunisandffiunnsaiy
dmsunsanifgneiinstsunmiseziam
nMsseuissneggalunnnga wuh wuudiaes
ieutuilndfanidrsreznainsisous
otjfl 864 fadNnil sesasn Ao uuuSraoiulsl

v a

anauladiAsrezIaINIsiteuieg 49,230

a =

Ad7UNY wazkuUINaRINIsannaslalanng

=y )]

fiAnszoznaimsiSeudeyd 129,502 fadiunii
dnFSmsaniiisnelaseng Ussanniied wudn
wuudasaileuthuiilndfigeiirnszesnannis
Beusedil 4,590 fadunil sesaanidunuudans
dulsifnaulatidnszorinanisSeudodi 39,014
fTadiuil uazuuuitaessnisannssladading
fifnszozinan maFeueyi 25,809 fadiundi

NMITN 6 WARIATEEELIANITIUY
voavuasaiieliguuuunsandffiunnsaiy
dmsunsanifgneiinstsunmisseziam
nsvingseRINdergaluinga wud wuuih
apen1sannegladafindlAszeziiannsiung
oeffl 56.8 fad 17l sesa91 Ao wuudaeills!

v a

anduly daArszeziiainisvituieedy 70.5

= o

afIUIN wazhuudtasuiout uNlnaan

=y )]

firnszeznansviuneegd 1,217 fadiund
wazdIwIsNMsaniifselaseneUszamiiey
WUl wuuiaeinsannegladafndlessey
namsvihwneegil 7.70 Sadiunit sesawmnidy
wuudaewuliidndulaliinssesiiainisiiung
07l 81.0 fadiun? wazuuuSaeaioutud
Tnéfgndszeznanmsvinuneegi 1,532 fadiun
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5. anUsiena (Discussion)

AT i nqUsrasdilofmuuay
UssidluUss@nSnmuuuinaesiuunussnngunm
walddseanvadting nesiusiugadeyagunin
walifdsoanvaslvednuu 710 gU nazuaunis
Seujuuudnaesusznoulume 2 suumu Ag
fumeuveanisanifvestoyaguamm dafins

y
a

nAaed 2 Uk laud matsunm uag n1sld

[

lAsaeUsEaifiey WasTuABUYRINSSEUS

wuusaes deinsnnassiienuusiasssuIy
3 uuudans loun wuudrasadeuthuilndiae
wuuassnuldnnduls Lagwuuinassinsanney
la3afnd n15inUszansninuealuuinandl
6 35 Ao n1siadIANgNABY A1ANLLUED

LN Aneniuanes svegiansieud

LaYIZYLIAINITNNUNY

N3UIEUigUAIAINNYNABIYBINTS
AnNRAMSUMUUIABIIUNUSELNNA LidIDDn

989l U1 NslElasavnedsean el

FANNgNARageniNIsgunm WaiFeuiioy
WUUTIaes 3 Uselan wudl A1ANUgNABIYes
wuSaeuiioutuilndfaniuiuaniesas
36.90 Wusaway 62.25 AATINGNABIVDIUUY
Sraosiulifnaulafisduaniosas 31.27 1y
Jouay 49.30 WALAIAINNYNABIVBIUUTIRBY
nsanaesladafndifiuiuainosas 39.44 9y
$ovay 95.21 levihmsisuifisumuanunse
YasuuuIans nuh wuudiass msaaneeladaingd
TiiAnaugniesgeiian Tnenisandifsonisd
gﬂmw"mmmmgﬂmaqqqqmagmaﬂay 39.44
wazn1sldlassieyszaiiedlvimagnees
guanetisevas 95.21 sosansuuuiasuiiou
Sruiilndiian Tns n1sanfifdentstsunmden
Augndesegiifeay 36.90 uaznslilasadng
Ussanmiflessirnanugniesegil Sovay 62.25

=

wudaesifiusyavinmiiesiign Ao uuudiaes

aa v

aulddndulalagnisaniifsienislisunind

Idil

ﬂﬂﬁawmaﬂmaquaaamaawsaaav 31.27 uay

mﬂ%‘[mwwﬂiummmaummmmgﬂmaq
Ueegnagnieray 49.30

AM5UTIUTIBUAIAULIUE 1Y NS
anfiRdunsuluuIIaesdunUssinnalddiean
vaslng wuin nslalasewieussamiieuln
ﬂ'wmmLngué’ﬂqmdwmiﬁgUmw dlewseudiou
LUU1899 3 UTelan WUl ANANNLNUENUDY
wudasuioutuiilndfigniuiuaniosas
38.59 WJuseuay 74.96 ArAuLdugIve
wuusassdulifnaulafiuiuainiesas 34.03
JuSesay 52.63 wavAanuusdugvesiuuinges
nsanneslaiafndiintuaindosas 39.19
Hudorar 95.50 WevhnsiSeudisuruananse
YDILUUINADY WUIT WUUT1a89 N1T0ANDY
Tadadndlvirinnuusiugigefian Tnonisan
ffsenstzunmlieauusiusigeanogi
Seway 39.19 waznslalasewieusyaniioy
ToeAnuusiudigeameyisesas 95.50 sesasn
Aouvudaeaiteuthuiilndiian e n1sandid
Femstguamiidanuusiudiegittosas 38.59
wazn1slalaseneussamiisuiinnanulaugn
ogil Yewar 74.96 wuudraesituszAvEam
toufian Ao wuudaesiliifindulalaunisan
1@ ’JEJﬂ”Ii‘ﬁi‘Uﬂ”IWﬁ f-n'wmﬂmuiusj’ﬂﬁaaamasjﬁ
Sovay 34.03 LLavmﬂi’ﬂﬂmwa‘divm‘mmau
ﬁﬂ'ﬂmmLmumuaaamaamaaav 52.63

MMSUSHUTIEUAIANNTILUNYBINITAN
ARdmsunuudnassiuwundssinnualidsonn
voslny wuin Msllassneussamiisulve
mmaﬁ’muﬂqm’jmﬁﬁgﬂmw dlowSeudiou
LUU1899 3 UTZLAN WU AIAINAILUATYDY
wudaeuiioutuiilndfigniuiuaniosas
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36.90 \JuSesay 62.25 AAUTILUNVDILUY
$ravsdulifndulafintuaintesay 31.27 1Ju
Sowaz 49.30 LA¥AIAIINIILUNYDILUUIIADY
nsannesladafndiiutuainiosas 39.44
Judesar 95.21 Wovhniswseuiivuaiu
ANUITOVDILUUTIADT WU WUUTABY N150R0E
Tadafndlvimeuduungsdign Tasnsanda
Fenstunmiliianuduungsanegisonas
39.44 uagnslvlassuigussaiiienlien
mmaﬁ’%mﬂqaqmagﬁ%@aas 95.21 Y9I89UIAD
wudrasadteuthuiilndiian Tns nsasiiase
nstsUnmieusuunegiifesas 36.90
waznslalasenglssamiisudianANugun
o7l 62.25 uuuTaestiusEANSITReTign
fo wuuasrulinnaulalaenisaniifinienis
Junmdemesuuntosgaogisenas 31.27
wazn1shalaseungUssamifisudiainnudiun
tlougaegyiisosar 49.30

msweuiisuateniuanasvainisan
Rdmsunuudnassduwundssinnualidsonn
voslny wuin mMsllassneussamiisulven
wfuanesganiinistsunm Wedsuifey
WUUTNa8Y 3 Uselam wuln AenTuanasves
wuuaesiieuthuiilndfianfinduainiesas
34.08 Jusesay 59.46 Ao iuanasvoILUy
$ravsduldfndulafintuantevay 31.57 1Ju
Sowaz 49.70 uazAeNTUANSSYOIUUUIIADY
nmsonaesladaindiiuduaniesay 38.45 1Ju
ovay 95.16 WiovhnsiUssuiieuanuaunsa
YDILUUINADY WUIT LUUDI8DINITON0DY
To3amndlsi Ao uanesgeiian lnensanda
Fenadizunmlidioniuanesgeamegisonas
38.45 Lagn15ldlAsedny Ussanviieulian
loyliuanesgegnegiiiosas 95.16 sesamAe
wudraeaileuthuiilnddign lasnsandidse
nslsunniideniuanesegiisosay 34.08

waznsllassneUssamiiediaoniuanes
ogfiforay 59.46 wuudtassifiuszansam
toefian fe uuudaesiliifindulalaunisan
fiRsenstsunmiideniuanestongnog
e 31.57 wagnsidlasaineyuseamiiioy

fouay
fAeniuanes tevanegfosas 49.70

D

N1TUSEULTIEUA1ULIANEVINS
Wiguiieu 2 JUMUU Ao SEelIaInIsiseus
WazsTEzIaINTuneg lnesresiaIn1sseu;
yoauuudtaes wui1 wuudrasaiteutuil
TndfiaeldszoznannisiBeuiiiosdign Taons
Jsunldszesnamaioudesi s fodiund
waznsldlassgdszamiionldszesiiainig
Foufeed 4,590 Tadiundl dwiuszeziim
MsiungYatuudnges wudl Luudnaeenis
annoeladafndldszoznainsviiunetesiian
Tne nsdigunmldszazinanisviuneesi 56.8
fadiuni uaznisidlassnedszanniienldsses
namsingeg 7.70 fadiuni

1%
[

Aeiunan1TIdensiIguiisuguwuy
nsansifdmsuLuudaesduunUssinnualyd
dsoanvadlng wui1 msldlassiieyszamidion
IimaNugnass ArANutug Arrudaiun
Awovuanasldrganinstsunm Wendey
\WiguhuuInaeuiarsean wud wuudtaeens
anneeladamndlviAininugnies ArAuuug
ArAuduun uazAteniuaneigefianni
wuudasufieuthuillndian waziuudias
uliidaaula WerSoufisusuuuunisaniia
UYBITTYLLIAINITITIUF WU wUUIIaes
ioutuiilndfigaldszoznanisouives
nslisuniniiosiiannirlassieuszamidion
MIUTBUTIEUTZELIAIMTINUNEYDIMUUTIABY
nud1 wuudnaesnisannesladaindliszeviaan
msvhevedlassgUszamifivutiesiiganin
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nstigunm Aalaseneyssamiionasld
nauulunsitews wilasweUssamiiiey
fsgansanaslunsduungdnmaingiudeya
evgdmaliluuiasainTnannnuan e
furwvesgunnldmislothluusuldtugndeoya
sUunmvwadn dealilasainedszamiiey
dethluldnuagldszeznamsiunetosiian
dudunuudaeinisannssladadind a1ld
lassrgUsramniisnininlun1saniia 9 nua
n153Jeimuaennd 0efiuuIdeves
Chotichatmala & Wiwatwattana (2021) filé#@ntsn
nsaanuuiaesmsdauenualsiiuundeie
shensiFeuiveaaioufiensadusuueuila
Tneldinafianisnsradafiaund (Novelty Detection)
AIdelaasranuudiaeinisinuundeyasie
\FeannnoiAduUszamAes (One-Class
Support Vector Machine) tagliuudnansuiten
(1solation Forest) Fsris 2 uuushaasiseansnm
AlndiAustu Sniediaenadaaiuiuide
284 Kummong (2021) ladnwimsnsiadusiane
fleguusuiildnamsemadansBeusidsdn
TassheUszamasubigiunua Wisuidiouiu
WANBTANTTDUDU NANITVAGBT WU WUU
aeshameIansTouduausadLunigg
urividegn leAiAugndes AAmLTEs A1
nTuaned anduwuudiaedaseneussam
rouhgiuuua snuiurAuAsURUTiLUUTIAeY
Tassnguszamasuligdunuald Arunnnin
usnaniigeeenndestunuiveves Pakamwang,
Khoomsab, & Srimuang (2020) MaAnwnsTeou
WisuuuuassduunUsgniiieneiaunig
visuflensuneinde Smiamvsysaliemaia
willostaya IngldinaliansduunUssiandeya
d1u2u 7 38 leun 1) Bayes Network Classifier
2) Naive Bayes 3) Multi-Layer Perceptron

4) Logistic Regression 5) Sequential Minimal

Optimization 6) Decision Tree lLag 7) Random
Forest srelusinsy RapidMiner Studio watU3gu
ieuUseavsamuuuiiasamuin wuudasdidl
FANgndesnniian Asuuudassiliifinauls
(Decision tree) wazdi@pAAABINUIIUITLTDS
Sereepong & Wiwatwattana (2021) ladnw
nsduunAunnvaduaanwiagldlaseiey
UszanmifisuneuligtulasisSouiisuduuuy
Sﬁ’waamfﬁﬁauiéuam%qLLUU@“T’@L@;J QR ER MUY
Fadlawn ResNet50, ResNet101, ResNet50
WUT1 WUUSIADIWUU ResNet Tinadnsiiana
SGDClassifier LLaszﬁﬂﬂ'ﬁLﬁu%’agagUmw
annsauindsyans st aes iRl

o
[

sratulasaeUszamieniIndumeiianisan

aada

fANIUsEANS A IMKaTUUUIIaDIN1TNNDEY
Tedadndidunuudraesizihunaisuuudiass
nsdunUseinngunmualiidseanvesine
ieteliiinumsns gusznounns guilaa T
anIndeseiunUssianvemaliildegig
gneiag wilugd uazsaass lunisdeannaliling

lUfmanalanla

6. #5Unan15338 (Conclusion)

ugRdeldsunugadeyagunimnaldl
dwenvadlyerfudwau 710 3U feuszneulude
walsl 12 vdia ldun wetiila dudssn du
Aud dly enm wrazne uzshs uend dis niFou
uar nde Tnsyadoyaiiuld gnuszananads
msusulimunaivihAluguuuve simdendna
Aunn 224 x 224 dmFunszuauniFeus
wuudaesduungUnwaliidsosnuasineiy
Usgnaulude 2 dunou 1dud msandfves
foyasunmm uaz nai3udiuusiaes lufuneu
Y94M15805R An15neaes 2 JUuuy laud M3
J3unm wer nslilasseussaifien wou
$raesitdnuilutuneudl 2 Usgneuluseuuy
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Fravsd i 3 uuudiaes liun uuudiaeaiiou
thuilndian wuudrassiuliiadule wasuuy
Pavsmsannegladaind Han1Ideuuynteya
WU Ysgdnsnmnisdnwunguninualidenn
vadlne lnanmsldmealinnisaniifsielasaiig
Uszamiieuiiusganinmgeninnisandinene
msdisumm uazuuueesiiannsnduungam
#ffign Ao wuudraesnisonnoslaiaing
Felsiranugnifesgeaneyifevay 95.21 A
ANWILE1gIgRegIfenas 95.50 A1AITL
Suungeaeegiifosas 95.21 Anewiuanaigean
ogfiforas 95.16 szuzAINIFoUSIINgn
agjﬁ 25,809 1ad W19l haYsEELIAINITYINIUIY
THantdesdignegil 7.70 Sadiuni

nATsluowanamsavmunlulalu
VALY WU M5TIUTINYadeyalitiaiy
vanevaneuazdvueilngtu nsusulduuu
PasdlassneUsaniisuaio il TIud UM
Tunsudaymilvsde W AsszyALgnves
nalfiusazaiin vise mssuunlsarionistves
waldl 1udu

AnANIsNUSENA

NuiTedlasunsatduayuanud
wargunsaldmiumsindeanauyInenmans
wazwAlUlaE WIMeNSe A UATATSIINTIY
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Abstract: This research has objectives (1)
to study the issues related to the tourism
identity of Sakon Nakhon Province, (2) to
propose guidelines for using the identity of
the 3 Dhamma to promote tourism in Sakon
Nakhon Province. The research employs
a mixed-method approach, combining
qualitative and quantitative research methods.
The result from doing SWOT Analysis is used to
formulate a plan for identity communication
strategies to promote tourism in Sakon Nakhon
Province. Then the TOWS MATRIX Analysis
and In-depth interview with experts were
used to verify the strategic communication
plan for promoting tourism in Sakon Nakhon
Province. The research found that 1. Sakon

Nakhon Province has its strengths in Dharma,

nature and culture. To align with the
characteristics of the local area, the Three
Dharma identity was established as a tourism
strategy in Sakon Nakhon Province. However,
past problems indicate that relevant agencies
still lack effective dissemination of a clear
tourism identity. It is necessary to seriously
promote and encourage stakeholders to jointly
develop the tourism identity of the province.
2. Tourists” perception of the identity of the
Three Dhammas in Sakon Nakhon Province
found that for Dhamma tourism, most of
them are aware of the identity of Wat Phra
That Choeng Chum Worawihan, which attracts
a continuous stream of Buddhists and the
general public. For nature tourism, most of
them are aware of the identity of Don Sawan
and Nong Han Lake. Sakon Nakhon Province
has a beautiful landscape, rich in diverse flora
of the Phu Phan mountain range. For the
cultural tourism section, most recognize the
identity of the Christmas Star Parade and the
End of Buddhist Lent, Wax Castle festival are
well known, which has a distinctive culture
passed down from generation to generation
and fostering love, unity, and harmony among
the people. 3. Guidelines for using the Three
Dhamma identity for promoting tourism in Sakon
Nakhon Province: (1) Strategy 1. Guideline for
communicating provincial identity issues is to
develop an identity narrative through history
for both online and offline media, creating a
two-way communication model to increase
awareness and attract tourist interest.
(2) Strategy 2: Guidelines for using media

together with marketing communication tools
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to create and enhance the design mechanism
and to select provincial identity to easily
associate with the province. (3) Strategy
3: Guidelines to promote involvement of
regional and national tourism agencies,
managing policies and operations sustainably,
and supporting the dissemination and public
relations of the province’s identity to increase

its recognition.
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AUVRINAYT YU ﬁgwﬂwmumﬂ%’g A
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(Research and Development) 3eannsld
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wounandu UsziiunnugndeauazanumnzanvesdensiSoud
wazUszidiuauflenelasououndindudenisiGouiifnrtuandnlne

dnsutniseutulseaudnenUn 4-6 Taeldluswnsy Thunkable

1l
il

lunisiauueundiady wan1sfinyn wudn 1) Msnunudeya
gnalng nuilsdeniwInii U.4- 6 91uau 36 A1 wagnilade 1,400
gndn Atane dunulne warswdnw aduiinUszou S1uiu 44 /)
2) Mm3tszdiuanugnieseniomiugndslne wuth anugnies
agluszAunn 3) nMsimunssuuiilanduvesseuu lawn madnldau
sthunGeuiiofeudidenluuni3ou uuunndeunoudsuuasdaou
WielimsuseiueuiuasanuthlamsuanSalne 6) msUszidiu
dennsBousluneundiadu wudn densiFeufegluseiuann uay
5) myvssiiiuarufianelaangldau wud gldnusianuiianela
Tunsldueundinduegluseduuin

Abstract: Learning is not only limited to the classroom, but
students are able to expand their knowledge through various
media. This research is therefore interested in collecting
information on Thai proverbs, evaluating the suitability of content,

design and develop application, evaluate the accuracy and
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suitability of learning materials and evaluate
the satisfaction with the learning media
application on Thai proverbs for students in
grades 4-6, using the Thunkable program to
develop the application. The study results are
as follows: 1) Thai proverbs were collected
from Patee Language textbooks for grade 4-6,
totaling 36 words and from the book “1,400
proverbs, aphorisms, Thai idioms and royal
vocabulary, elementary school children’s
edition”, totaling 44 words. 2) The results of
the evaluation of the accuracy of the contents
on Thai proverbs found that the accuracy was
at a high level. 3) The system development
using the Thunkable program included
functions such as accessing the lesson pages
to learn the content, pre-tests and post-tests
to determine the level of knowledge and
understanding of Thai proverbs. 4) The result
of the evaluation of learning media in the
application found that the learning media was
at a high level and 5) The user satisfaction
evaluation found that users were highly
satisfied with the application.

1. unu1 (Introduction)

nsfnlugatiagtudugeiivelulad
asaumALazNsaoasianuiIvtuazid
unflunumddysodinvestauludenudild
Aiifugu msdansBeudifteliGouda
Sawannsadsdisimsusuasuiinisiuan
Wuiiuagiduaudnans WumsdanisiFous
AnhlvfiFeulsfdmsulunmsSouifioats
ANUSMAe lagihmalulagansaunanag
msfeasdunifueiosdeddlunszuiuns
L%‘Elui (Pheeraphan, Suwathanpornkul, &

Sriarunrasmee, 2018) %dﬂ’ﬁ&ﬁuﬁﬂﬁmwﬁwm
wsgswsayeAnisAnulummsd 30 leseylin
“IanuANYINAUINTLUIUNITSBUNITADU
fifiusyavsa mauiamsdasdliaouaunso
FoiflowaunnisiFousiminzaniuiiou
Tuwslazsyiunising” daifuaniufin fusms
uazffeu Jaslmnudndusgidsiazdemszan
fensidenlduinnssumenisfnundisjaiunis
Wun1sInnisiteunsaeulviiiuseansnin
(Ministry of Education, 2002)

ann A dwnlnsfiuansdey
Anga uardunenuualusn Lansdianuiasy
YoeTAILsTTIINIFUATY ausazglinia usas
viosdiu wazusdazyuvy nvisudazviaeTn
Afiduuvedlasvesiundeiutng unnsafuly
e e lsimioutuuslnearumng
finfeuifsaiule wlwinwsiaiausssundad
drupanefiulunieguun (Sanamchandra Palce
Library, Silpakorn University, 2012) %ﬂmiﬁau
Bosaminlnedusniuosnsbeiingdaeuasdos
frnumnudilaluBosanSnlveduodied
suazdesiinaTBmsaeuiivhliini3oudila
AMunEe il wazilUldldegagnees
suiaIsnsaeuvesng AL dylusGeu
nsaeuiiiuinieuduguinans asfessdn
nspdlaliiniGewinusgelalunisiow inse
usagslalunsouwAnandifidadmnsedu
thidsuliAswginssunisBous WelsminGou
ladanuianudila uenannisldwuuiteuudn
FuduazdedidensFounsaouilelinigFou
nsapuiiUszAvBuaunstu Fedunslidels
winganiugiseulzgliiTouanansaseus;
Ifegnefiusz@nsam FoiliiAnnisiamn
donsaeuluguvuneundiaduuuaninliy
visouiiuidn Tnerdudngesmaiiviilinsizous
luishAneguinisludeaiou Snvadaaznan
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A1130NUNIY UNSEUlANNNRINABINIT 39
fianudnduiizdedddenisdousimuzay
wAuAAawmail (Klangboonkrong, 2012)

woundindudulusunsudivhauuy
anndeliiy Fdludaquuanninlviudunifenld
fuethaunswane esandiresonsnaniuay
graneion1s g i lrin st Lo UNELATY
F199 1A WINHNSANYILALLIAINITINY
Sufinsldfamnselnuiuegnaniraung wWhidls
ageheme wazihlufianguaunnmeyn il
sragluruun vidlnawalvuiang aunsalnuia
nanoidudeamslmifasuglan wagnszane
anuiienansandsldesnanineung (Yingyue-
nyong & Thepnuan, 2020) Jueundiatiiie
ﬂ'm%smﬁﬁﬂﬁﬁmmmasmmLﬁaq waglasinisi
weundndunndudiuniweinisiounisaou
1nTu Fadeifiuauazain AINAUNAUIY
lunsiSeumsasuy sutaelvigaeuiugisey
fUfFSserdeuInTusHE (Ramkhamhaeng
University, 2019) 8nitassunadiuluisduaiy
nslddeaelvy (New Media) Tuniswaiun
nsiseusvesiiou Tnslamizgaiinisiiounis
aoulunmzUndlnl weundinduiitenisiious
ansaldusgleviuazasnsnuaininisiteus
Terunn Vlgaﬁl,l,aﬂwﬁLﬂ%’uuuinUﬁﬁami
wounsess dlvaenlduazaniluaniusgig
1INUE ;ﬁ%ﬁmnamaﬂmamazaméﬁgqaﬂu
aunsaliuldie nsldrundwiolugldannse
Anvniemidaslnglidesiinisidouse
duwesidn msdneinaluladunldeensmnzau
damarilvnisdoudifuluegenaiately
(Suwanno, 2020)

@ ¥ Y  Va v

Antymnazanud1AgyT19nuE I

v Y
'

aulanaginuleUndndudansiseusiieyIusu

Y

Toyagménlng dwiuinSeutulszaudnm

W -6 wdsandurhnmsvssdudeniisus
panuuukazimuLeUndatulagldlusunsy
Thunkable UszifiudenisiSouiiiuansuy
weundindulnodidoaviy wazUszifiuaing
fiamelavefldausonoundiadudensifous
AenfugniBale dusuinGeudulszoudnm
U -6 IngvhmsianlusUuuureswoundindy
vuuuansaliuviouiiuidn iemovauss
Arudesnvesidou wiomisdaudunasie
Tunsdefsnauasnsziuauaulavesiseu
Frgandyrinslidilannununevesdnsn
vy wagiliiSowAnnisiseuiiazitnla
Aenfuandelnefty

2. uIseifiendas (Related Work)

2.1 luunguaUndiadu (Mobile
Application) 1Junisimulusunsuussend
dmugunsaiindoudl 1wy Tnsdwsitledle way
wiutde Wudu leelusunsuazdionouauss
ArwiFasnsvesdliau Veiludlagtulnsdwi
foflo vioan1snlnudvalessuuUfunnis
Afmureenuliiuilaald dwifiaultuay
\uiiflenanniidie i0S wag Android FemnlviAa
M9 UNIaNAUN Application asuuaunsalny
Wuegnaunn wu wudl 1y Tsunsumesngg
imﬁﬁamiﬁauifﬁhm dnene (Kitisrivorrapan,
Tichinpong, & Assawamekin, 2021)

2.2 MIUATIALBONWUUTEUULTI TG
srfiansanszuuunguuesinglagUssnousie
Toya Mty daniiunis ilvanansalende
Usudsuusazinglaglainsenudiudu vinld
anunsathusia g lUldiulasen1sauld denis
gankuusyuulagld UML model 151383103U
aeAUsEnOUvRIwaniLIs eglulnasunsy
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wiluuneuilasiauetiivs 1 vde Ao Use
Case Diagram IGZ’J'LWIEJEJ%U’ISﬁﬂma&ﬂﬂiﬂizﬁ’rj’l
sruUAITVsEaInsavieuTINdugldneuen
V99530V T IAANNAILINIIUTIANNEILNT
Y99IV wazdiesonsdoansszuinefiuiamn
flugnen (Asawakulchai, 2018)

2.3 Thunkable tJuir3asfioasns
woUnAdu Android waw i0S LileRinfeun
aundaliuildszuuufiRnas Android wag i0S
Tnedosflofldlunisadieiu vensniedesile
flugiuuds Ssfimadeuseoludmaniaeian
Google, Twitter Wag Microsoft Imm;(ﬂﬁﬂélbd
w§nfieanwuuntnvesiendesiionia
Thunkable fia iuledfianunsaasisluue
woundaduaie g Trnulanazdvssloviniu
LUIAA “Thunkable enables anyone to
create beautiful and powerful mobile apps”
Hasraweundiat ansnsauantieuIAnnsley
TUsunsuluvden Talasdreniuniwsengy
widesdinsiinnuinIesdlouazynddlingos
wazUfuRniseulusunsunaasswenasndy
@19 (Sangsiri, 2019)

2.4 m3Uszidiuma (Evaluation: E) 1du
mMsAnaunnA1 Judge: J) Inginsa (Measurement:
M) wazdndunnrvesdeignuseifiuiiouiu
\nauat (criteria) 138 E = M + J yanazinaula
Usziliunainadag danegaannnsiieuiiio
funusilulavesusiazyanaudanuindeiud
ANudfAny AnauAnagliauAuen (Scriven,
2001; Stufflebeam & Shinkfield, 2007;
Chansakul, 2014) ?fﬂuuwmmﬁﬂﬁalﬁﬁﬂ
winAmAfUNMsUTzIuNU szl udan
maﬂmsﬂsxLﬁuﬁwutﬁamﬁuaqqm@mlwa Useiiiu
Aun AR wazUsziliurufienels Tng
T¥msiienevimeada ldun fevas Aads way

drulonuuuingiu dernadenaiuiale
inuUarnumungle 79il (Wongratana, 2007)

4.50-5.00 ¥U18AINUIN HAnufanala
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3.50-4.49 $UN8ANNI1 AAnuieanela
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1.50-2.49 %118AMU7N HANuUNanala
Tuseauiley way

1.00-1.49 “u18AU7N HANUNanala
lusgAutlasign

2.5 {idgladnudaiwudenisiious
A199 Maulaluszmalne wu

Rohitasthira et al. (2021) lawaua
waUndmtuRninwenan1wneaunsideu
AmuuszuuUURn1sueunsess laenisasng
woUNaLATUNIUAlUILASY Thunkable w1l
Tunsiawn wud glatianuiamelaszduunn
Taun anuazmnlunsidauueUnaiatu @
Tusuusgdnsamassuaunaiatu ANdY
Tunsldueunandu anuausalunisineu
vauaUnalatu wazanuvasanslunislgday
wounandy iuiifenelasiegldnuann

Chavianghong, Moonthongjad, &
Assawamekin (2021) laWaunneunaiagduuuile
fodwiuininweAnuiseufiuasmans
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3.2.5 Myimu1szuU (Development/
coding) Fumeuiilanueundindunounaindu
donsisoudifeafiugnidnlne dmsulinGeu
Futszaudnuiti 4-6 ThlAHlUsunsu Thunkable
lunsiauweundiady widseenundulid
wana APK
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Abstract: Recently, live streaming technology
has become increasingly popular worldwide
due to its ability to enable viewers to
interact and become closer to influencers in
the online world. In Thailand, the platform
that is highly popular for live streaming
is TikTok, which started as an application
for sharing short videos. It features a live
streaming option called TikTok LIVE, which
has become increasingly popular, especially
among Generation Z. Importantly, this live
streaming channel has also transformed into
a venue for selling products and services.
Therefore, this research aims to identify the
factors affecting the intention of purchasing
products through live streaming on TikTok
among Generation Z in Ubon Ratchathani
Province. The population for this study was
the students of Ubon Ratchathani Rajabhat
University. The data consisted of 239 sample
participants. The data were collected using
an online gquestionnaire, which was verified
by three experts. The Partial Least Squares
Structural Equation Modeling (PLS-SEM) was
used to test the hypothesis and explore the
relationships between variables. The study
found that service quality, system quality,
perceived ease of use, and information
quality significantly influenced the purchase
intentions of Ubon Ratchathani Rajabhat
University students through the TikTok

application.

1. Uni

walulagladaniuis Wunsareven
andayaainuusiaiiiosvesioyaiiiiesdusenauy

Tumunmnazidaiussuuinistedumnesiin
Ineldszuuunanvlesuseulatiineg Tdldanunse
wWhvulaegedaseiugunsalneuiimesvie
agunsnliuitsesiumsvhauueunanosuiiug
(Cotactic, 2021) l¢wiufinndinnnaniidesns
dealvinsanfiugsialutagiuiennalulad
Tulddmsumsmeauduaiuzindud Tngey
BenTnsmeduduuuin nsladanueves
(Live Commerce ) smanauiuannislaitan
NMeverhsliSurLIanaun Whiaussenie
nsterease ilildanSuriutu fididey
PwanszernaMaBunswellifudiiuidn
WU (Awareness) Ui s8eu1e931 (Purchase)
mslaianuisuesazimaiiaaieg uinuiely
M58 1Y NM3NeUAUBIanTIALUUTIALAT
iiedoaudlulaivindu Taelul 2021 U3dw
#197 lmenuidnndvessurunislaian
wevenlugnAligedia 30% (Sohaib, 2023)
Fayarnsmarnveanislaianuevesiiyan
8904 5000 AuneaSANST Y3 Usanas 176,400
Wuauum Tul 2022 (Forbe, 2022)

'
6 al

wilsluinievnodsnuooulariiiiinig
laflanvigvesuazlasuniseeusulusediuas
uaziinaifiulnediaiarloadia TikTok Ingluszuu
aunsadeanslaluy 2 ms serinaguneuasiiu
B @0AENITARIALARIUTIII W
wazenausie Ieluwiuifadufitelnenney
ngudmnefidu Gen Z vionunedayana
FAnsTwInel WA, 2541-2565 (Chumpradit &
Yaothanee, 2023) U330u TikTok fignunldanu
wnFudes Tneluusamalvedflinu TikTok
WNds 35.8 Suauiisuiunulssnngive
Aadu 50% (The standard, 2022) ﬁﬁﬁﬁiy
Gen 7 iunguivsnedildann TikTok wnnd
76% \Hususiuil 4 \Weiflsuiuiaietiodsay
oouladfiimnudnou dudunguitdnslin
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TikTok gafign lngRanssuiingy Gen Z v
unfigaiiioldau TikTok Aenisiuvulad
ansuflafiododumis 37% veaatauailduy
TikTok (YouGov, 2022) 21nA1SANYINANITENU
flugnsldunannosy TikTok Live lunns
edudlulszmaiuy nuindladedivinlifiia
NANIZYIUAD AUINEALNAULAZENIS HDVEWa
m'aLLu'ﬂﬁmaa;:iU'%Imiumi%a (Sheng & Yang,
2022)

ylvlutlagtuidiinideliauauls
WAentuniseaususazldaumaluladlad
ansufluu TikTok 1nBetu foganiiseves
Tongam & Parthanadee (2023) 7il§vin133se
Aeatuniseousunislda TikTok Tudswda
nynumuAsLazUIuama eglshflutagiu
dosldletuiseiianviiafumseonsuuay
Woumelulatlaarsuiiauy TikTok iiiodoaud
suaqﬂam{lmma Gen Z quaqm@auaﬁwﬁm
FruauAdeitaimanaudderiin <ezlsidu
Sadeiivhliindnwamingdonvinguasesi
pousumsnumalulatlafansuiaiiododus
vuunanvlasy TikTok” laeidinguizasAvas
nATeiiAe madeiviliindnwumiivedy
s19igauawseeusunsitunalulaglai
ansuflafiodeduduuunaniady TikTok unay
TozBududisnismumuissaunssuiieades
B9ty waiildainnside wazanvneviing
ayunauazaiUIIENaNTITY

2. NUNIUITIUNTIU

2.1 wounantuiadenuaaulayl
TikTok

wounaatudedenuaoulal TikTok 50
fifeSunlulszmadudn Douyin Wadaasausn
Sufi 29 Wousuensu w2559 Tulsemneiu

Hurtetnedinuoouladiianauniondatiy
Jiloduq (short-form video) Tneilndasiled
ﬁﬂﬁ;ﬂ%mmsaa%ﬁﬁﬁiaﬁgm Teegeineludede
yesmules uazyimstnaiie g duinuniue
THanléns addgldan TikTok duazeglundu
fiflorguszana 16 - 24 U ndsan TikTok
Falusnsludismilsd 19sunsneauiuedn
MBeuuazSenliiusrauanudidalussdulan
Yagudinslviusnislu 155 Ussine s095U
mslden 75 mw1 Susugldnu TikTok Junnnd
755 Eunuiilan @AY w.e. 2565) wazAInNIse]
Tazgeds 955 auaulul w.a. 2568 (Statista,
2020) Mslesumnuiionves TikTok Tusesuil
il fifnenmaduaywiamiavundniazaun
nane dnsunistustumuusud dewSeuiiieuiu
wnanwesuAuUIeEd Instagram ua Facebook
uéa TikTok Inglugrandsninnisssunansiive
vaslain 19 Maasndniivhily TikTok Baduiidey
wnBstuiie TikTok Live Titnwasisufdusius
szminasowesiuuuwuuEealn uasidu
msfeansuuulineudstunasfusgaiuiiivle
flannsodsronsuansauAndiusiudeiniy
waznausieq Laluifuil Sendnduy TikTok
gualwuinng TikTok Shop wag TikTok
Affiliation Tdalenalidudaunsadndiu
evedly TikTok toae sauludagiidnswanis
nsnan (Influencer) Aanusalasuaiunyaan
nsaUA1 (Commission) lAdneie Sharabati
et al. (2022) l93eanngusiiegns 402 au
Aenfuniseeusunarldeudeiomes TikTok
Tngagulanglifiumnlduagldem TikTok ag
sordosmnlasumnufianelalunisido

Hagiuil TikTok Iénaneuanny
wiotnedsnueaulal wildnaneidueiosle
nenseanaiienisaneeulal fiddadu
w3ssflafldlunisiinsawuulaiansuiie
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(% [

utnIdedslarunnlrniudAyiuenuile

[

W99y TikTok Uy

2.2 NISANYILNEINUNITYBNSU
wialulag

nsAnwLAEItunIsseusumalulad
HuamAdeilddumnuailasgisnn lnedingu]
flasunisvansunazldnusgianiiewans fe
Technology Acceptance Model 38 TAM R
Hunquiinwuieatusesunmsseuiuiing i
uuinnssunie maluladluie 7 dwiungud
fusenaulusemulsilasdenaiugld 4 fuds
rouifldazeeusumaluladiy Ysznaulude
nssusveldlususineg Ae Mwdsanguen
(External Variables) flazdwansynusie Usslew]
fleannnisldaumalulad (Perceived
Usefulness; PU) wag Audglunislgeumalulad
(Perceived Ease of Use; PEOU) #3919 PEOU
Uaz PU azdsnansznusia viAuan (Attitude)
Fegavoudiiruafazdma aunsualunsly
wiAlulad (Behavioral Intention) flazviiliAn
nsuluUssenAldauase (Actual Use) (Davis,
Bagozzi, & Warshaw, 1989) Tnglusuasedd
gxnedauds PEOU wfteuszneulunseu
LWIARIUITY TRenITouLUIAnYes TAM Wang
Blunmdszneudl 1

2.3 NQuERINYIMNUAMAINVDY
QUEISATERRE

NUIBA wnuelusin An1sfne
AMAINNNTIAUENS WU AMIAINANTUSNNT A1
8aNqufe Service Quality MHERIAMAINYDY
nsatfuayuluGes manevaueinlinga
AMUIANY aussanmamata uagnisienlald
vesyaans AgsEuulduanAmANTUINg
fngnesuneinduuinsfidemeuldfdedeiy
szinnszduiinssfuanuaiaviaesgndn
ANAINNITUINISTBVENALTIUINAaNIsldau
suwinsesulall (m-banking) AMNINNITUINNT
avsnadsuindenisidausuiaisesulal
AMNNNTUINSEaVENalaUInsanuianela
YosylauAseaulatl (Tam & Oliveira, 2016)
AAINNITUINISTVNBENNTaTNG wasn133u
Saazanavisnslfineuaulaluniste
AuAINU TilTok (Saputri & Rahmawan, 2023)
{]ﬁaﬁﬂﬁ'ﬁy‘ﬁ'm%iwa@iammﬁqwdﬁmaagﬂﬁw
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Vndlauazanualatovesuslanld Uiduius
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Tunsde anulindauazarmguosiuilae
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8YU UINsBneuliTeNeondy 1BnaNa
& ¢ 1 v & Y a
miulsglevisauulldunisdevesiuslan
AadupanmnsTiusMslaeiuguwifevaurn
MUIMINAUUNTINUANUAIANTILAEANUTD
Y94gnA1 (Xin et al., 2023)

o a o [
2.4 'quvi] LN EJ'JﬂUQﬂJﬂ’]W?JaW’eJyJa

ANAINUDITOUR N1WIBINGYAB
Information Quality vsnefis deyaansauimedi
Isnanuvasteyafiinnuidede gniowas
AsUiu anysal lngansaumnaiitsuansdes
fanuninguazdtedenisidnle dnvazdeya
Az TnanesdUsznaure U fiivesdaya
flavinausuniufie 1annugnses 2)a
WRendes 3)anuviunan daruesuiiu 5)an
Wila wag 6)nsindeteya fiwanmaveaszuy
(Petter, DelLone, & McLean, 2013) AW
PoyaiiunumdAglunsiauiruafideudn
soustlevivasmsliveyaiansinalulad Akter,
D’Ambra, & Ray (2013) 8n@1981998391U398
Renfuguamvestoyafiunseesiunsliau
m-banking lang1331“Jayanmunnsingnuesi
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FaazdanasionnudonangAngsy wu fui
feusgleviuarsuianuazainlunisldau
ufnunmdayaiidvsnadauindenislda
T m-banking aguudinannvesdoyaiduilade
wilafiavswaduinsen1sie m-banking
wazANNTaLATEBVENATIUINARAILNELA
voegnAneliian1slden m-banking #3e (Tam
& Oliveira, 2016)

2.5 NQEALAYINUAUNINTTUY

AMANTEUY A1W18INGERAD System
Quality ABAMNINNTEUIUNTIINNUVDITBITEUY
Afnalnsesiunsdndessuuasaumalsiogng
fUszansam lngAmunInvesszuuAIsUTENaY
munuanwueee 1anuiglunisldau 2)any
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diethiaua (DeLone & McLean, 1992) ftiu
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U997 Y0952UY 10U ARIENUEURITHUY
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ANNEANEU kazALLENYT WU & Wang (2006)
msUsziliunansynunslEeu m-banking @1msu
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srvuudnniladadoninaideuanlunsldam
m-banking (Tam & Oliveira, 2016)
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mATeiliEmadeSna Tefssns
AetihAnwiuminedesvdnouasidl il
TnAnwshavian 14,693 Aau (UBRU, 2023)
duinegwesuidedisnuiu 239 au

nausegrwnaiiilafniienannuszwings
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1IAIITNITFUAIDYAIUANUEAE AN
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lunsifiuniusideyaanndneviuudeuny
fonulgriunsveageuaLfisanss (Validity)
TnegldnanisUszifivandidessey 3 vivu fes
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MAYUANFDAARDIVOIUDANIN IABRITAUN
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HuALiEsnss (Rovinelli & Hambleton, 1977)
Tnsuuvaeunuaglddasauiilaniiuauide
Tuefnuiual lnelivaan1uaemisg 1

foyaiiuldgnihuniinsgidhemaia
“mMyipTeaNnsunaRalasEs L UUIEEeq
ﬁaaqmwdau” (Partial Least Square Structure
Equation Model viefi¥anduluiie PLS-SEM)
Juisnnsiildarnuuysususamduiiugiu
Wmnedieuszanaamisfiwesluluaaly
fiAnuduius fumILUUTUTILNTDIRITILKS
Tusudsvestnaiiug Wldundian Tneldis
MIAUIANTIATANTSE] YBIANNNTOANDEKUY
ﬁﬂé’qaaﬂﬂaaﬁﬁjm (Ordinary least square: OLS)
PLS-SEM lailasjaiunaaeungud wisatiu
mMsneaeutiddyseduns Jasiidennas
Jostufitosninmsiesesideisau wu doya
Lisndudesdinsuanuasuutniiiiosannisi
1ANULNTIRENITUULUIINNITHINUAILUUUNG
fdfgylaidndudedlingusegisuualnglu
naifusunuresUszrnsiavun nausaegs
11N 100 Yaiititsemeiiazldiiednszin
FUWUS (Hair, Ringle, & Sarstedt, 2013) uag
fiddaliifenilinammenarunauniureu
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AMUIENBU 3 Waan PLS-SEM Path Analysis

gadaya (N=239) \Humeme 131 au (Sevaz
54.8) WA 108 AU (Fowaz 45.2) lnsada
Wanssauesiinousuuaeuniuuandlilu msns 2

INUUTDLALYNIATILIIBNINEDA
PLS-SEM laglanauansia nmusznau 3

AMNNVBIMUUTIABITIU (Model Fit)
fignwaaeulaensld Aanasgrusniiaes ves
AuAAIAAADURSsEes (Standardized Root
Mean Squared Residual: SRMR) Farnilpsay
#n71 0.08 (Hu & Bentler, 1998) @331n
nsnedeulagltoanasiiy PLS-SEM wuala
A1 SRMR Wiy 0.046 wansliiiuinuansin
wnSnavduiusvasteyauuvatiniuuuuinass

PMNAMUTZNBU 3 LAz A1 3 Lans
89 AiildannnsTdaulusunsy SmartPLs Tag
AMUTENDU 3 WAAIAIANUANNUSTENINFINUS
Fu uaziudsay ndeunanuduiusaes
Jomaulunisusaziiuls (Factor Loading)
Wevmseseing wuusiasswesuised
Iognmanuaeaadesniglusie1es rho_a

(Dijkstra-Henseler’s rho), rho_c (Jéreskog’s
rho) g Cronbah’s Alpha NaTilFnFIANIg
atid nuduUsnne den Cronbach’s Alpha
29N 0.70 (Fiforfignde 1Q 7 0.907 wagAwn
flantu SO 7 9.29) Wuenifuen Rho_a wagen
Rho_c @afld1 svfanmidesiuganit 0.900
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& . .
waNa1NUAT factor loading VBILGIAY

¥

%

v
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Fwuusrassunsageuanudoures
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Sarstedt, 2013) @MSUNTIATILINTNAGBU

v
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M99 3 Nan15UszIun1IInLUUINaes (Evaluation of measurement model)
Factor Cronbach’s .
Factors Items . rho a rho ¢ AVE Kurtosis Skewness
Loading alpha - -
PEQU1 0.930
Perceived
PEOU2 0.928 0.922 0.925 0.951 0.865 0.257 -0.693
Ease of Use
PEQU3 0.932
Q1 0.879
Information 1Q2 0.893
. 0.907 0.910 0935 0.782 -0.212 -0.442
Quality 103 0.901
Q4 0.865
SEQ1 0.919
Service Quality SEQ2 0.933 0.913 0916 0.945 0.852 -0.242 -0.383
SEQ3 0.916
SQ1 0.925
System Quiality 5Q2 0.901
0.929 0.929 0.949 0.824 -0.120 -0.421
SQ3 0.910
SQ4 0.895
PUI1 0.922
Purchase
] PUI2 0.941 0.928 0.928 0954 0.874 -0.414 -0.351
Intention
PUI2 0.941

PINMRziiiemauTiomsad
mun (Discriminant Validity) A1835n1511A7
Fornell-Larcker (11579 4) lagign1s Fornell-
Larcker {un1smsniigesvosnanunlsusiu
aftaléiads vossudsusaziuSeudioutu
muduiusLu Rt uwe sl sduq Tusuls
pnindsans Adilauandlifuinlunavesny
Feoflauiisansadesiuun venanddldd
nsIeTEdiional HTMT(m1579 5) Tagen
HTMT 9zdasiialadiiu 0.90 fafiuanslunisnad

HaUsINgINTIEIANERUSIENIN SEQ uas
1Q whduiidrnnnn 0.90 eeslsiia A HTMT
fiornin 1 fafiednduaiisensuldmuamiide
294 Henseler, Ringle, & Sarstedt (2015) Sty
FeagUlailunavesnuidelaunimeasy
AULTIBINT TR ILUN AINNITNAFOULITE
ATIABUANILIIEUATI (Multicollinearity)
Tagldan VIF wundndauwdsyndafian VIF
founin 5 wanadlinudgniesfuaniog
FMEUATI (M99 6)
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A58 4 WAINNNTIATIEN Fornell-Larcker
BI 1Q PEOU SEQ SQ
PUI 0.935
IQ 0.740 0.885
PEOU 0.700 0.676 0.930
SEQ 0.736 0.868 0.680 0.923
SQ 0.751 0.783 0.830 0.751 0.908
M1319 5 Na’iﬁﬂﬂ’ﬁ%mi?%ﬁﬁ HTMT
BI 1Q PEOU SEQ SQ
PUI
1Q 0.804
PEOU 0.755 0.741
SEQ 0.798 0.953 0.740
SQ 0.809 0.854 0.897 0.814
M99 6 Na‘ﬂ’]ﬂﬂ’]ﬁ%ﬂﬁ@llﬁm@;lai]u
. . . t- pP- 2 2 2
Hypothesis  Relationship Coefficients statistics values f VIF R Q
H1 PEOU->PUI 0.185 2.389 0.017 0.030 3.301
H2 |Q->PUI 0.211 2.112 0.035 0.026 4.827
0.650 0.633
H3 SEQ->PUI 0.234 2.400 0.016 0.036 4.372
H4 SQ->PUI 0.256 2.760 0.006 0.041 4.568

]

Sane37iu Bootstrapping Litevin1snaaeu
AULAFIU NAIINNITIATIEY (H1-HA) fA1 p
Tound1 0.05 Vuaum (Faust 0.006-0.035) flariu
FvagUlFhausfguioueldsunsseuiuuas
AudrAgneana d1rsuluudiaodlaseasng
guiiulsingn R? o3 PUI fgadle 0.650 uanlif
Wiud1 fudsi 4 @ (PEOU, 1Q, SEQ, SQ) §i

lunsnegevauyfgiunuIfetaglyd

HanseVUse PUI geiia 65% A1 f uandliiiiu
09 VUIARANTENUAITNYINTAITENINAIUUS
Funazsudsaiudn dvuiadnidiesainiian
1NN37 0.02 Tava (Faus 0.026 - 0.041) Anany
UsganBisunie dalngjiiengendn 0.2 (H2-H4)
wanalimiunduysiinansenulunsviunelu
syiugaeniiu H1 Aanszgnulusziuuunang
(B Coefficients=0.185)



Factors Affecting the Acceptance of Live Streaming Technology for...
Santanee Kitpermkiad, Charnsak Srisawatsakul

MsTInemsasauneaLazimaluladuszend, 7(1): 2568

132 Journal of Applied Informatics and Technology, 7(1): 2025

5. @3UNa LazadUsgNan1IdY

'
& A

NUITILL IR USTAIAL NN TA 8N

9
(% =

Mbidn@Anwuning des1vinavasysiil
gausunsitumaluladlatansudsinedoduan
Yuwwannasy TikTok

Tnvadranuudrassiiadedisinasenis
sousumaluladlaftaniufaiiotodudn fuun
Ussanshetinfnuuming1desuigauavsiil
afrauvvasunuesulatlagruysiliuain
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guaTIys UL UnaLAdY TikTok (£=0.185) 1IQ
denAnesuALNRgIUeE19lTed Ay A AmAM
Toyadenaranuisladodudivesindny
WIS TVANUaTIvs R UL UNGLAYY
TikTok (£=0.211) SEQ @enpaedfiuadufgiu
pgelidudAy Ao AuAINUINITAINARDAIY
filagedudvesindnviuning desusy
guas s liukeUnaleduy TikTok (£=0.234)

o

war SQ @onndesivaNufgIuegaiitedAy
Ao AN MITUUdINaseauAdlaTeduA1ved
UNANWIUNIINGIRI 1A aUaTI9e N

woUNaALATU TikTok (5=0.256)

nafilaa1ni3sel wandliifiudn
AAINUINNT AMAINVBITEUY ANIETUNT
TPy waraun ndoya dnansenusiuuln
soauddladedud-lumaluladlafaniuis
Fausadudolaueuusdmiuiniaun dhans

aa1n Tun1siaussuusUuuufnasely
Tuewan dmunguuszvinsiidu Gen Z vie
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uenaniuafildnemideiaenndos
fuaddeiiiiunsfnwanudendiegaty
3U398U99 Firmansyah & Mahfudz (2023)
wuin E-Service fnadeuanifuiivensulugu
AN neuTiinelavesgnAneBidnnseiind
Qin, Omar, & Musetti (2022) AnwtAgafums
wemAan1sldau TikTok wuninAuANYeITEUY
18nSna 1nnIAAMYBtRLAtUN1THAITAN
Usgaun1salveddoguiv TikTok druuideves
Chung & Wei (2020) nmsAnwiinsiasaeuin
ANNINYBIUINT TikTok derasiaauiisnala
Y0 [T¥193U nuhnunMYeslayaLaYANAIN
YeIsrUUIANUANTUSITIUINAUAIURaND 1R
10l Feaonadostunarosnuised

musilsmssunennudglunsldau
AOAAADINUIUITEUDY Tongam & Parthanadee
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woUndLadu TikTok Mendeagluwangamm
warUSuama Wietuninsiziudnvasd
AeatungAnssuiuslna 7 Usenns wamsiiasigi
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Perceived Ease of
Use

Information
Quality

Service Quality

System Quality

0.185*

0.234*

0.256*

*=p-value < 0.05

Purchase
Intention

R2 = 0.650
Q2= 0.633

a o
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v o w v
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Abstract: The purpose of this research is to
1) analyze mobile game design elements
using an MDA framework, 2) study the factors
affecting mobile game preference for the
Alpha generation. Using the mobile game
“Subway Surfers” as a case study, from a
selection of free mobile games, and games
content ratings not more than 13 years,
this is a criterion for grading game content
that is appropriate for the age of the Alpha
generation, is a popular game available on
both Android and iOS operating systems
from the IGN website. The sample group
consisted of 348 students from Assumption
College Nakhon Ratchasima in Semester 2
of the 2023 academic year. The participants
were selected using purposive sampling to
ensure that they were able to use mobile
phones fluently. The tools used to collect
data were questionnaires on factors affecting
the mobile games “Subway Surfers” among
the Alpha generation. Statistics used in data
analysis include sum and percentage. The
results of the research found that 1) analysis
of the mobile game “Subway Surfers” using
the MDA framework reveals 17 factors that
can be classified into 6 categories based on
mechanics, 4 categories based on dynamics,
and 7 categories based on aesthetics, 2) there
are 11 factors that the Alpha generation
likes the most, with more than 50 percent of

respondents agreeing on each factor. These

factors are: (1) friendly and easy-to-use control
system, (2) the challenge of playing for as long
as possible to get more points, (3) train the
senses of using eyes, hands, and decision-making,
(4) use the character controls to play the
game from the original user experience,
(5) the colors of the graphics in the game are
bright and eye-catching, (6) the challenge of
controlling the character through obstacles
to reach the destination, (7) playing to relieve
stress, (8) playing to kill time, (9) the character
movements in the game are beautiful, (10)
the sound in the game makes it feel fun, and
(11) playable without an internet connection,

respectively.
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ABSTRACT: This research focuses on detecting burn severity
using an area of interest detection approach. The burn areas
are categorized into three levels: (i) first-degree burns,
(i) second-degree burns, and (i) third-degree burns, each with
distinct visual characteristics. To detect burn severity, artificial
intelligence (Al) techniques were applied through the development
of two models: U-Net and YOLOv8. A dataset of 2,000 images
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representing all three levels of burns was
used in the experiments. The goal was to
compare the performance of U-Net, a widely
used model for segmenting areas of interest,
with YOLOV8, a newer model introduced in
2023. Experimental results show that the best
performance of U-Net achieved an accuracy of
79.1% and a loss value of 79.8%. In contrast,
YOLOV8 achieved its best result with an
MAP®@0.5 of 0.657, a segmentation loss of
3.231, and a classification loss of 1.961. These
results represent the optimal performance of
both models in this study.

1. UNu

pnsuaduaninludiudymau
as1saviddny uaziinansznuegsnnde
yanathlandservazindusieilaumiuiou
wu unalviiAnanarlwvdensdudaniy
asalidunsie wnalvduuudundu dudadu
fagFeu thiunsudiu thiouain viensdula
frunseualniin (Toussaint et al., 2014) 4azaN
Teuvesesn1sewnsielan (World Health
Organization: WHO) 21nn158153998909ANS
audfelan (WHO) Tuwsiae UdliUaeniau 11 drumau
Igsuumduannusalns Taelustuaudl 180,000
au iudnusendideindesmnuiausadnam
nsPEuugtheRdndyiumsuInEuan
unalnsnnunaddmalidutiymansisage
fiffesuiiontnea3ads (Markiewicz-Gospodarek
etal., 2022) LLazﬁigmﬁmmmﬁLﬁmmﬂLLmal‘w:fI
mnthdsvdogtaelssunisdansitlif azduma
WigUaglasunssnwandh e1avsinnanseny
FDOIMIMNIEA UazDINITUINGEDR Uaze NS
vindunusalve Wuavndusuidvesens
unduihlan (Kotecha et al., 2022) naalein

ns¥nugUasunalviiu suduflasdodd
Uszaunsaimanisunmg Saunmeusasvinutiu
fin1sAANNIDITARELANe1IU (Connolly &
Gangahar, 2021) mi%’ﬂmgﬂwmmmalwﬁﬂgu
Aendastuarudermamanisunngdifiaang
unnsnenulumuanwuz I wHa lusLarAIu
JULIIVBINITUIALAY uinamannvaneiunands
Mmlinssnenantn wazluviensalenadawane
nadnsveanssnw vhlrsndudeaiiniswaun
3En1sfiduseansamlunisdaniswasSnu
HUrganuNalyl

Tudagdunisimtinamalulagla
ailemafidlvallunsUssandlityyuseiug
Tuvaneduresdinuszsniu Jedmaliloan
Usehugiinunsidiugislususineg sauluis
nsuwng ilesaniygiuseiugarnsali
nsfdulamanIsunmsifiussansan uax
PoyuseAvsiiamuannsaiiazyszanatoya
e bngiuagyianudilagunin derny way
foyavansunnddug egnsiiuszansnm ileld
TunsshwdUae (Haleem et al., 2019) wagn1s
TnuilyaUsziviifeatugunsamansummg
dintuduethann wasdoiwnaluladdayan
UsgAugagidnnildutionisnisunmeifisnn
ol LLa5ﬁﬂ1§ﬂ%’uﬂ§aﬂmmﬂizﬁw§asJ'NGiaLﬁaq
Lﬁ'mhamﬁa;gﬂw (Hamamoto et al., 2020;
Chang et al., 2021) Tusrunisunng Jeygyn
Usgawggnianfiilodielunsitads msdnu
uaznsguaitae nsdadulaniansumenig
wazulughinalunsinuniiiivssdvinmuazan
Audes TuUseivgdaelumsinseiteya
fidudou wu nmmwanddiensd msnmadulse
INFUNMNUMITUNNE Wazn133nn13Use IR
windvaagae (Naqvi et al., 2023; Pandya
et al., 2019) TudasnsunndunalniUaygn
Usghuslaudunumdrdglunisdislunis

43



Burn Wound Severity Detection using Segmentation Model: A Comparative...
Kwankamon Dittakan, Sorawit Nookong

MsTInemsasauneaLazimaluladuszend, 7(1): 2568

155 Journal of Applied Informatics and Technology, 7(1): 2025

adeuaznsguarthe dnsiaunlunatyg
Usgivgnanunsansiadunasyssiiueuguus
vouunalnsegeiluszdnsam dvivannisy
NuveuNSuaIinAuugTunsUsTIiy
(Moura et al., 2021; Tail et al., 2023) uiels
TayayruseRuglusunmsunndiussansnmuin
Fu msiSouaviansesonluduiitauddy
ﬁﬂ"?%’a%wﬁLﬁumiLﬁaﬁ%’uﬂqaﬂmfymisawﬁ

'
@

NildanesnunviuatsLaziiuszansainlunis
TRUINITAUAITUNNEG wonaIntl NITUARINE
dnukarnMmagauaNuEdssTesluaalyg
UszRugiiludeddny

NI ilsadunisvaunlueadaey

o Y
1% '
A =

Usehvglaelin1suszendldnisnsiaduiiug
(Segmentation) tensaduusalvilusesud
wanvane fe () wnalndlseduinis (i) una
Tniszaufians (i) uwnalndiseiufian ietae
Tnsusziiuusalvsifuluegreigniesuay
fiszansnmundeiu sedatisnieinesdl
nansidefianunsailuldlunisquaguszay
Avanuraludlaogrunungaulag i
nsvianlueatiygnussAugiiusyavsamly
nsaadunkalundaviudadedidglunisan
AMTENUTOMNNG YIIRNTSneiUTEENS AW
1N LazanANMALRBETIENNEUNSdaY
floraintu

duiindevesunauiiinisiaueds
soluil MeazBeavesnuiserouminvidaiioades
furuddeiausluunaruivausluiden
2 Swazidenvaanseun1saiunulselauans
Tuhdedl 3 Hated 4 Yiauessazidesvonis
\Fusiusuteya dedl 5 uanieaziBenues
maweuanundeuveanmneufiazilulunis
wannluna msanvagunmiielddmiunis
wauluealsiausluiitod 6 wided 7 th
wuansiaunlumalyauseivgaelasane

Usgamiilsuuuudsinunms wided 8 laiaue
HaN1sNAaRaUTEIUNG Lavanvinevinted 9
dauensenUsiguazaung

o a a v

2. 9MUIVYNNYIVDY

Tunuideves Cirillo et al. (2021) l¢i
ansnneUseansnnvealyuseivg (Artificial
Intelligence: Al) InglglaseineUssaminisuvila
Convolutional Neural Network (CNN) LUy
U-Net Tun1sussliumnudnvesiualnunig
N51EnN15UUIEIUAIITB9NINAINNABIUEAILN
ansladannuanunsogeesnaluy tnegatuly
mMausnuerdnveusalvaludndldzunisvhang
Mnthdou ensnuersvdvvesunalvandy 4
5¥9U: 1) Superficial partial-thickness ($nw1
nelu 0-7 u) 2) Superficial to intermediate
partial-thickness (Snwin1elu 8-13 du)
3) Intermediate to deep partial-thickness
(Snwinelu 14-20 Fu) 4) Deep partial-thickness
($nwnds 21 ) waz 5) unaluuiiavun
(full-thickness burns) lagd4anLIa1N15Me
vosunafiFunaldTuia 100 Uamunal
Iesumsifiusausan 17 sUnwdiinn 4 seuves
wnabrugninluldlunisGeuslasane wazasng
576970 leave-one-out cross-validation alé
AR Ltuguay dice coefficient Tnsiade
Fou 97% aniu 83 sUamusalvafivde
gnussdiulagitlasseluduneu cross-validation
wazlariAuiuguas dice coefficient lag
Laﬁaﬁ”’qﬁjﬁﬂismm 92%6mAfattiauanaden
Tvihauladmiunsatuayumsindulama
matinlunsUsTliuwazsEYANAN VBN LY
Tunwddvia 2 R nsBeudifisfAnuaznis
USuUsdanesiulugiusfugrudiisifudae
sUpmiifsuausnnoradululduasdedudy
fauladmivouan



Burn Wound Severity Detection using Segmentation Model: A Comparative...
Kwankamon Dittakan, Sorawit Nookong

MsTInemsasauneaLazimaluladuszend, 7(1): 2568

156 Journal of Applied Informatics and Technology, 7(1): 2025

1914388 Chang et al. (2021) wiudi
nsUsziiuvwInvedwnalrumienislidsesay
yosiiufifantiisnvesienie (6TBSA) Hu
wddnlunsdamsgtaeildsunsimlug ns
fosnsvesesivhaeuaslnmuimsvesitae,
anudndulunisguasnuivinequassiugs uaz
anuiduldliveamsideTininnuidenlosmssie
%TBSA (percent of total body surface area)
nsUsEanunsiuiinseiiisuindiunfdae
sdanaiuGesivhme fvansunanuneny
femnulaiifewnsslunisuszana %TBSA g
wmsiuansnaiy Tuduneuusn, Wnssurums
2 funsuiloutasmsifadounaludu %TBSA
sUn IR uNa LugNAUTIUTININTUTiNANT
uwnnduazldiumsthedeanummdiiFeamams
msunmd gadeyaaniugmindilulu 2 Tassads
n13i3eu3igeanAe U-Net uag Mask R-CNN
aeafinsimuaAdae backbones 2 wuusiee
dieusnunaluy lutumeuiiaes adsyadoya
nafrnsunmuesiiouarldvinistiede
wudeatu deyatgnindiluly U-Net uas
Mask R-CNN iflautseuilo 91n1u %TBSA vas
unalvngnanalnaSouiouinmavesitui
wsAvugUAnvedLHalriLardeveiuny
nnuesilefiszyilovilariniu 0.8% vaq %TBSA
finssuTmsaianin 2591 Unmvesualy
wazfimsthedeiiieasneyndeyaunalm yadeya
gnuuauYerin gansIvdey, wavyavndaUsgns
dulludnsrdu 8:1:1 uonanilldsuruninie
400 yUiitheTeuitoasnspdeyaile Fegnuuady
3 yalagldiBiReatu dmSusunmussunaly
Mask R-CNN fe ResNet101 lanadnsnisius
ﬁauﬁﬁﬁqwﬁw Dice coefficient (DC) 71 0.9496,
Tuvauzdl U-Net fe ResNet101 £ DC #1 0.8545
dmiusuninile, U-Net waz Mask R-CNN
fiuszavsnmiifieusinfuses DC 7 0.9920

war 0.9910 MNAIRY lUNNEgAng, NAFeY
m9idadelugtheflisuniswlum, Mask R-CNN
#1e ResNet101 firadevaanisvan (deviation)
MnAe3eTiesndn (0.115% TBSA) ileiSouiiieu
FuurmggiBermamaensunnd

W04 Jiao et al. (2019) gaitiy
mMswauAsnsItasuununa TS usunse
setinuazilonarliinanzsaiulniu
T,mEJm{[fz’fmﬂiuiaﬁﬁmsf%auil%ﬁﬂLﬁmﬁ'w
TunsUszdiufiuiinasanudnvosunnunalug
aggusiugn Wdgtuuiameldussianse
(straight-ruler method) 35AnTlauLoaLiisy
(aseptic film trimming method) wagidanesy
fendesianealilaymlumshduezioudiou
ooy vilusiauuansatsuintunisusyidiy
viaukalug wazsilieinmenisinuana
nsUszdufmiloudulunisanuansenuain
mmﬂmwmmamwwéuazLﬁmmﬂmmusﬁ’ﬂ
Tumsitads swaAdethiunaluladnisEoud
Wednunielunszuiunisidadeunauualng
Tnel#lasatneiiunds R101FA Falgnadndiusiugn
gaanil 84.519 Tu 150 sunm nstilassnedl
JaannasnsTinlunsulsdivasuiaura s
Tusziuniey Wy nswdsdruiiduuinuwna
fnndu viaunafinanduiiv wasuiawmadian
vsdu TassdensFeudiBedniuandiiiud
mmLL;JusJ’w’LumsLLUaehuéuaammealwﬂLLav
ummmumumalummLLwa‘maﬂmm wadl
TassneifoinnsnmuinLpaTi s auLiles
pg1aFIlUNTIATILY I IdEmnLavilNa
wntudloluldlunadnidiou

UIBUY (Wang et al. (2020) Lau
I@JLmawugwuiuﬂWiLLaﬂaaumaaLLmaLUuImqasN
fvmazldldvninensinaminin Tngldlesiadne
MobileNetV2 Wag connected component



Burn Wound Severity Detection using Segmentation Model: A Comparative...
Kwankamon Dittakan, Sorawit Nookong

MsTInemsasauneaLazimaluladuszend, 7(1): 2568

157 Journal of Applied Informatics and Technology, 7(1): 2025

labelling (CCL) i@V segmentation Yot
WHAAINFUAMETINYDIA ANHEInsa Uiy
maﬂmmaﬁlﬁgﬂﬁwmaLLazLﬁsJULmﬁ’UImmaﬁﬁﬂ
Fumsauiannsataglumidadeuas s
uraldiBedu TaonslideyadaUSunauisai
Huflvesunauaswmisifivesisndulunssnw
¥nlaunsaanmnuRanainfienafinduain
mmmmLﬁ?isnﬁznmumimamﬂgwmlﬁgﬂﬁﬂLﬁumﬁ
Tud9ve9 SegNet, VGG16, U-Net, Mask-RCNN
warlnmaiinauiulaeld MobileNetv2 wag CCL
WeUszifiudszansanlunsuendiuvesuna
TsnRe%s lumaimanndusandidiudessavsam
warAaedAllun15¥in segmentation ¥89AIN
idesnillassadefiuisugiuuazanunse
nuladlua1v1n1svia segmentation JUnw
Iuauwﬂmﬁ%’ﬁﬁLLmuﬁﬁmumuﬁiaiﬂImaisi’ﬂuLma
multi-stream neural network waﬂﬂaﬂ‘wm”
iﬂmmﬂmaﬂumﬂmiaﬂmm convolution i
wansinenululumadagdu legluauien N3
fimulainaiiantuasgnnaaevlugadeyad
wanadsty wazemansalunsidauiu
gunsalindeudiuaznsdnauuieieazduly
1% sieid sifadoyalugndoyaiileiafiosnimuas
ANuuluglunsnensalveisnsazidunuang
MsIgluauIAn

UL Liang et al. (2022) 1513"1
Lauaiuma Spiking Neural Networks (SNNs) 7if
‘wugm‘uu Retinal Ganglion Cells (RGC) Wlens
Segmentation ma&g‘dmwmﬂwm (burn)
wazduiiflailvg Tnednislilugaiidlaseatg
Cross-layer Skip Concatenation Wileiiy
UszanSnnlun19v91U NeawsaINNITVIAaDY
uansliifiuinaundudrvesdumaian pixel
accuracy it 92.89% Taefinsfiwesvodluna
flwaiiies 16.6 Mbytes Wiy uenanilds
fiauanunsalunsinuiunisuszaanad

w04 hardware ULYBU (edge hardware)
Fovlmmunzaudniunisiiluealuldluds
fiwau (edge) Mhmuddeiitinuddaludu
nssnwgthelnd dosnnefunmyTinah
ﬁﬁaﬂﬁéﬂwlwﬂuszaum Sndudasiansan
Nuidilwifisufuiuifinsanessianie (Total
Body Surface Area - TBSA%) 881399n#A8s &
sl CNNs Tunuiiidesidalugundnenns
AENTLABSULYOU SIVIH SNNs Fianuniu
Jusideniia esanniluszansnimganas
annsaviauldatunsnensisivumdnly
Adptesulaasisdeganmlnduaviaue
Tanadidiuszannmagslunisudsuoniiuiilvg
wesiuTiund Tnedanumenenuiiozsililuna
Howadn wazvhauladnu hardware uuvaU
iielvanansailidlugunsalifivuimdnuas
fumush uenanilgaliununisiiagimugunsel
wanannselilumalunistaeglumsidedeiiud
gl Tuenidednenulasuniseeususenaunsvans
LLazﬁimmmﬁﬁflﬁiﬂuﬂszmumﬁﬁaﬁsﬁy’wm
mamw%’ﬂmﬁﬂwﬁlwﬂ Tuaunanagdinisnaun
ApUaALAENNTNNIs M TIssANNSlunsEUIUNS
Feus (training) uaglfinaliagnae iileviililanna
fuadndedy elimnzanfunisldauuy
hardware Aflvunadndatu uavdeiiunuitey
Wangunsaimnmfansseiluealldluns

Aaguiunlmilleegnadzain

8983 Chauhan & Goyal (2021)
Iinaueisnsfililaseneyssamidion (CNN)
\ievins Segmentation vouRTlaTUANS
wlnsilunnd Tagldyadoyanmilnsesly
dmih wadnsilatiuszavsamitgailewiou
ﬁUi‘ﬁﬂﬂiﬁﬁaQLLa"’J puA1 Mathews correlation
coefficient (MCC) 711 77.6% wazAuuiuen
7l 93.49% BafinsuFuugetuis 11.6/5.8/6.9/1.2%
TuAuuslug1ves precision, Dice similarity



Burn Wound Severity Detection using Segmentation Model: A Comparative...
Kwankamon Dittakan, Sorawit Nookong

MsTInemsasauneaLazimaluladuszend, 7(1): 2568

158 Journal of Applied Informatics and Technology, 7(1): 2025

coefficient, Jaccard index Wag specificity Lﬁa
\WguRuUsEansamiiaigaiaosadnsain
MsneaLansliuisUseansnneedisnis
flauaidieifteuiuisiitegud uenaind Foms
Segment szdiuRinwaliauedainsatielunns
UszLﬁuﬁuﬁﬂaﬁié’%’umnmlwﬁuazmmgmm
vpam s ngllaegruiuguasdussansnm
Filunaniising

NUITH09 Ameli et al. (2023) Tuau
Wolldrunugunmiidinstansouinszuy
Tnssadsaruianun 514 5U AlAnuguuss
yaInsiansouseg wazvhnsUauseniaiiay
wnwavuLAazsunw Imami%ﬂismﬂﬁgﬂ
wiaduammnandnde “Fair”, “Poor”, uay
“Severe” TngnszurunslnUsenatlduiin
mufiuzifiszylugilevesinsinaeuas iy
(BIRM) wazng)3eidurodaulnunIavaiauay
YUe93F (AASHTO) dnSuMTINIUAUANINANT
fansou (defect #1000) nsUausemefiszdu
finwaivildannsathiuneuntsusaduanin
nmsinnsaulaensslulglunisussidivaninnig
AnnseulumaufuRls idumsguamiisius
wazdausemefiieidesaninsanveoulatiuae
thanliinsaduayuifivsslovdlumsiaunlueg
segmentation lagn1slyigunmamninguazln
UsznaTiiedes aesdana3fiu sesmentation
fiviuaste Mask RCNN way YOLOV8 gnidenuas
Aneuvuyndeyaiilélausznieidiesh segmenta-
tion SEAUNNWALAZNITINTUAUANINNITAANTOU
nszuaunsindldsaudnnsusunsfimes
nangUszmadfielildimindinfaavonaiwes
AaulgtudmTun1sUsHIIuAINTULSIVRINT
fAansouilusiuguazidodold luina Mask RCNN
uag YOLOVS Aldflnauléi¥usn mAPS0 71 0.674
uay 0.726 vugUNNNADY Fadudyaii

lulnaanansniin segmentation laglanauau
\Auiifiseduiingog (oU = 50%) nadwsinanil
uansliunaUsyansamues Mask RCNN Lag
YOLOV8 fignilnsiulunissh segmentation wag
NTIADUAUVVDINITANNTDU

AV Che et al. (2023) latnaue
N13911 segmentation gﬂmws[ﬁﬁm%zgﬁ’uﬂigm
fidudion wu Ussnmdhmane $1uan vunn wae
M3sUMUAINAIINEDL 35 seamentation Fifiaw
nsYnUseniefiefeuarmnudeiraunning
flauuduguazUszansame Jadenldds
segmentation gﬂmwﬁﬁdw deep learning Uu
YOLOVS Immﬁﬂmg}a adaptive self-supervised
learning (Convnext V2), lightweight network
(Slim Neck), ez dynamic sparse attention
mechanism (Biformer) Lﬁ@ﬂ%ﬂqd YOLOV8
AU segmentation szAULRIVRLTIMLNY
Tihiumnsng Tuga Convnext V2 thidmie
global response normalization (GRN) Wiowasu
ANNUTITUYDIAN YUZILAZANNIAIUTLLLAS
uaﬂmﬂﬁ 55\‘1EJEJHLLUU slim neck network i
Us¥anSnmas fae dense convolution Tu
lightweight convolution module (GSConv)
kg cross-level network structure (VoV-GSCSP)
N5 dynamic sparse attention mechanism
904 Biformer vlildn1sdnassnisAuand
Boveuuazmssufidevniifusyavsnimuniy
mMamaesiUSEUfiBULAnTI1 SaneTTiuTiuTuUTe
Windseansnmlunisvh segmentation vl
ANUIEIBY segmentation wazUFUUTIAULILE
UU dual-target dataset mAP U%’Uﬂ’gﬂ%u 3.5%
291 0.753 18 0.779 way FPS USuUseu 86%
91 63 10U 117 Msvmaesduduin dane3yiu
fiusuuseanunsaliidmsu segmentation summw
Thhiunnsaldegnadiussansam



Burn Wound Severity Detection using Segmentation Model: A Comparative...
Kwankamon Dittakan, Sorawit Nookong

MsTInemsasauneaLazimaluladuszend, 7(1): 2568

159

Journal of Applied Informatics and Technology, 7(1): 2025

3809 Liszka & Sofie (2023) lu
mATeddrvenudulldvesnisldlumg
computer vision Wy YOLO way U-Net Tu
nsnsadusasilwenduliifugnlmiluiui
figndindns indauFouifiousyansamuasliiag
faestunariaglifiudeyaifioninfimausulss
TuwaldAsuvidold 3Un1n RGB uaz RGB-D gn
Wususuleelindesawesle ZED 2i stereo
flunavisaesiitiaue Tnenidunisamaiu
sulsfluniw RGB fldnsannyuuesnuuuLazdn
vildlunsudauenardusiulifanngamm RGB-D
Adanyuesinuing geuszasdvesuite
iRoutelannsalilamalumsyssiiumsdgn
sulsilmiiieltansnsavihnsugnauliisnlusi
dnadndvesnuideiuandiifiuin YOLOVSs
e miAlunsmeduiulinnyuueswnuuy
uwazluina YOLOV8s-seg lunisuvsusnanaudulsl
Tsna YOLOV8s-seg vhowlgfanniulunisudauen
Sdudleifisuiulang UNet sideiitiaue
YoyaiAstosiunslé computer vision Tu
msUgnslsitiusyavsnmuazyilalumsiing
AfAnusuiaveu é?fu‘l‘fluﬂmﬂﬁaugmwwm
nMsUimsdnnisiidatluewan

3. N5aUN1I5ALHUIIUIY

Tutdeiluandumeuisnssiiunuise
N1301599TUAIUTULIINHE buigl Funauns
suluddeUsznausie 5 Juneusidl () nsiiu
T7uTIMdeYa (Data Collection) (i) N5Us¥I@
Nan1 (Image Processing) (i) N133gyUszian
Uoya (Data Labelling) (iv) myasalumadeye
Usehugdmiun1snsiaduanugulsaunalng
(Model Generation) (v) NsUsetiiulszansnin
voslumadeyg1Usefug (Evaluation) R
A1UNTOLARINININUTENDU 1

PINUNUNINATANTUNUITY FIn N
Usznov 1 Busudeduneud 1 mafurur
foyarduduneuusn Turuidediuiinns
yateyasesyadoyatidieiy Ao yadouad
VTN Kaggle Faduyndeoyaasisas de
Kaggle \uiulediinisoviogidesnistamn
TWsunsuanuaniuasuniug deyauaz
isesiiofiiites uazyadeyaiinurumenues
21M Google FaifugUnmunalmsisziumnguuse
#1990 MNMSEINEEFRNe Tiedoatuusalnd
Tngsoandoavesninfivnunudeyatu
wandlluiaded 4

“ D
@ @ @ —————— | %
i
i
:
Data Collection * Image Preparation * Image Labelling * Model Generation * Model Evaluation
Gcomptsionofimages Diverse image processing _ Labeliing pixels in a Segmentation model Avariety of measures and
sourced from diverse techniques are utilised to picture to identify objects generation using U-Net methods are employed in
references is utilised in convert the image into a is known as image and YOLOv8 the assessment of
the research endeavour. suitable format. labelling for technologies performance.
segmentation.
4
= EEE g
e Sk
O, =
7 AN
Skin Burn Dataset Google Ressarch )
k Data Sources Al Models /

AMUsENBY 1 NTBUNSTANINNLITEVOINITNTIRTUANINTUUTIVBILHA VL]



Burn Wound Severity Detection using Segmentation Model: A Comparative...
Kwankamon Dittakan, Sorawit Nookong

MsTInemsasauneaLazimaluladuszend, 7(1): 2568

160 Journal of Applied Informatics and Technology, 7(1): 2025

mMawSeuAnundeNveInn Liosan
Iumu%’a*ﬁﬁmiLﬁu%gammﬂwmsJLma'wu
Google mfutayadin Kaggle vinlvideya
AlAMAvTIvTInNn dsuuuuiildnioudu
FagUuuuresa suinvesa vilidesding
WM3EUANUNSDUYBIN WAL N DU F9aziinly
Uszananaludusoluly dsdunuidedam
uiaznmiesinsdsuunanavesgunm
wardin1susunnsdIuvesgunn Wi oviali
AU oyauITANRNN1TUILURTIINTEAU
muguLsNalviues swazduve iile
finswssuaundouesnwluuda noud
sz nlulglunisasreluwa Sududes
finsmseulidfuiufivsnadauls e
indeyaluidugadoyaindlunissous
voslumatiyaUseivg denssvydszamdeya
Ty %Lﬁumiizqd'}mwLLwalwﬂugﬂﬁuLﬂuﬂww
wnalulsgAunuguLssEaUle

nsasslunatygnusshivg Tuanadei
finsasrsaziaunlumatygyiussivglunis
psr9dummguLs Al Feldupdoyaiisiusay
wudeyathdilunsBeuilunalygiuszivg
antulieatyssymusuusvoamaln Tnglu
aAfetiagiimvszgndlinisFoudifedn 2 38
16uA U-Net wag YOLOVS iteluiludaneiiu
Tumsiannlumadsnan uazneufiazihluina
ﬁiy@msxﬁwﬁﬂiﬂﬁﬁu folinisuszidu
UszAvisnm ifesnnluruideifunauiouitey
donrinluaadgyaiUseauslaingadu
AusuLssunalvdldfingn Feilddunoud
Hudunougaiendianmsaslueauaz o
w@iaSeuiesudn warlinsUssduuse@vanm

' https://www.kaggle.com/datasets/shubhambaid/skin-burn-dataset

09LULAATUNITASITULKNA LML hariun
WIguWguUseansnn

< v
q. N13LNUIIVIINUYDYA

TuhdetluanssoaziBoavosnaiiu
surmadeyaiizthulilumuided doya
anuailaluauAdedasisiuay 2,000 A
Fadinsiusauauanann 2 unas léun ) Toya
a157150ue (Open Data), (i) U8ya3n Google
waz (i) Tayaanwidey lngsieazidenved
nMsvsNsuasianstiluhdedesi 4.1 f
vdegoud 4.3 anuaney

4.1 Yayasns13ng (Open Data)

TOYANINIINIUY 1,300 A mlavinng
ANILANIINUES %@;&ammims kaggle.com
Tnedoyagnilldiivdoyasunmifiunalngd
mnangiilsFuusalmivuusineg Sedevespdoya
fsnaniidodn Skin Burn Dataset' Tnyadoya
gUsznevlufegUunndiilsefuauguuse
vosunalumiluseaunngg lng wagagiithemiu
aglusuiuuves YOLO lagarilaana 0, 1, ua 2
Fawanadensividseaunis mslndszduans uay
A5 LAISEAUAINANAIAU 1AgRIDE19UBININ
#iu1ann Skin Burn Dataset thy anunsauandls
fanmlsenau 2

4.2 4838310 Google

ToyANINIIWIU 650 N1 lAgnIIUTI
WiudnaInn1sAumIuY Google.com Tagasil
mdrdaildluduniieidos duunalusl
wsnAunualngingsq deyazuninunalg



Burn Wound Severity Detection using Segmentation Model: A Comparative...
Kwankamon Dittakan, Sorawit Nookong

161

Ms@TIeInsasaunALasmaluladusvand, 7(1): 2568
Journal of Applied Informatics and Technology, 7(1): 2025

fildazlumsatugunmunalmianndeyaasisasy
\udnauunn Iae Key word lun1ssausudeya
sUnunalvd LA Chemical burn, Sun burn,
Skin burn form falling, Burn form hot water,
Skin burn from ice W Skin burn from chemical
sty usileshedeyaiidumiuiisrta venain
aylimsAummeneInTesInguLaIngsinig
AUMAIWATYIANNG AU AIDEITU AW

.

Ty
s
- =l
e

Ay MU AwgaTY azATIRSLeE
Whsndaelumssunsdeyagunmusalu il
Hrglunisriusiudeya Adrdglunisaum
vosusarnyanasoagUldiense 1 deluil

LAZALTOUAAIFIDE1909NMANLAIIN Google
lanmuszneu 3

MwusENau 2 fmegadayaninain Skin Bum Dataset

o v o

AT 1 egvesAaRyiltlunisAun
mMw1 | Ardhdgyililuns Search
oInn Chemical burn, Sun burn, Skin burn form falling, Burn form hot water, Skin burn
from ice Lz Skin burn from chemical
ﬁjj_iu 1t$k1%s E‘k;%[-j-s Eﬁﬁ“(:;é&r%kf%\ ?\;L;%(:;éxf%\ 5}(':J: 6&
[ERIE v (EEMEICL DERENE
i L2 EIE. BIS. EXREREG. BKES. KEGRE it BBRGERE
ELAT XimiuHni onik, CoHsuYHMI oniK, OniK WKipw Big nagiHHa, OniK Big rapsyoi Boau,
Onik wkipwu Big nboay waz ONiK WKipKY Bif, XiMiYHUX pe4OBUH
Hiiew Bralure chimique, Coup de soleil, Brilure cutanée due a une chute, Brllure
causée par l'eau chaude, Brilure cutanée causée par la glace Wae Brllure
cutanée causée par un produit chimique
mma | 2Fetety, Ad et Yotz Qo ot EAR 20| oot oty EEe = ¢
ohotd oist =2 E Qo oy




Burn Wound Severity Detection using Segmentation Model: A Comparative...
Kwankamon Dittakan, Sorawit Nookong

MsTInemsasauneaLazimaluladuszend, 7(1): 2568

162 Journal of Applied Informatics and Technology, 7(1): 2025

(Suha & Sanam, 2022)

(Tran et al., 2016)

(Pabitha & Vanathi, 2020)

AMWUTENBY 4 M0geTayaNMIINNUITY

v a

4.3 YBYAINNIIUI

U

v o A v
VYNLNYAUVBDY

[ o

Toyan1nauau 50 2w laldisnsan
wdayazunmunalniiterilagnisdaninain
FeiiAertes (Suha & Sanam, 2022; Tran et
al., 2016; Sevik evik et al., 2019; Pabitha &
Vanathi, 2020) F9a1NI0LEARITI0E19UDIN N

Alean Google lanmusenau 4

5. ANSIASYUAIUNSDUYDININ

sadatinaneniseIonaumion
gosnmneufinzillflunsalunadayan
Usthing edsaiinanuudaluiadedl 4 doya
AlflumAfeiinmussnnnnvae’s vili
Toyailosnindeyaiilsuiainnissius
yatayaifioldlunisidedu Wunissva
Foyawnanuameuvas shlvdeyaiildundulad

ANUADAARDITUAIY JULUUTBININ UAZUUIA
vounldwiiouny JsReelinsruIunIsinieu
anumienvesdeya tnsvidedosd 5.1 tiaus
nsuvasguuuugUam wazvndedesd 5.2
UNAUDNITUTUNINTIEIUVDININ

5.1 nsudasguuugdnw

mniinamluudineunthid yadoya
fildsununnnvansuvasuasiiindiinuana
#1917 WU PNG, JPEG, JPG, JFIF, BMP, AVIF uay
HTML Document Tun1suszanananinaneuay
JanuangUssiandoya Indudesdninaiy
flmwazdoagdluseiufings waziileline
sansilulglunsiuulunadayiuseivg
solu Feiimsiasuuanalididu TIF Weaan
IWd TIF WundindluSesnuazideniivile
n ibanansedaiiudeyazunnlaluusunm



Burn Wound Severity Detection using Segmentation Model: A Comparative...
Kwankamon Dittakan, Sorawit Nookong

163

MsTInemsasauneaLazimaluladuszend, 7(1): 2568
Journal of Applied Informatics and Technology, 7(1): 2025

Algorithm 1: File Format Transformation

function convertToTIFRecursive(currentFolder):
for each file in listFiles(currentFolder):
if isDirectory(file):
convertToTIFRecursive(file)
else:
fileExtension = getFileExtension(file)
if isimageFile(fileExtension) or
isHTMLDocument(fileExtension):
convertToTIF(file)
endif
endif
end for
end

Algorithm 2: File Name Converter

function FilenamesConverter(currentFolder):
FileNo =1
for each file in listFiles(currentFolder):
if isDirectory(file):
FilenamesConverter(file)
else:
newFilename = genFilename(file, FileNo)
renameFile(file, newFilename)
FileNo = FileNo + 1
endif
end for

end
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Abstract: The objectives of this research are as
follows: 1) to enhance the data presentation
of the business intelligence system for
machine maintenance support, 2) to examine
the format and improve the interaction with
the business intelligence system for machine
maintenance support, 3) to assess user
satisfaction with business intelligence,
and 4) to evaluate the impact of business
intellicence on users. The Waterfall model of
the program development cycle is employed
in the creation of business intelligence systems
and conversation robots, such as chatbots.
Next, the efficacy of utilization and the level of
user contentment are assessed by collecting
data on the requirements of those engaged
in the water treatment facility at Suranaree
University of Technology. Business intelligence
includes technological components such as
software and databases. The software was

created with the Power Bl software to facilitate
the presentation of reports and enable
interaction with the database. MySQL is utilized
by the database to store machine operational
data. The chatbot system was developed
using Python and utilizes LINE’s messaging API
to deliver services and obtain system status
information. In order to facilitate machine
maintenance, it is necessary to establish
business intelligence systems that are suitable
and effective. This includes implementing a
chatbot that aids in analyzing the optimal
efficiency of machine operation. The study
utilized a sample group consisting of students
from the Faculty of Engineering (Mechanical
Engineering) at Suranaree University of
Technology, as well as personnel working in
the water treatment plant at Suranaree
University of Technology. A total of 37
individuals were included in the sample.
Data collection was conducted through the
administration of a questionnaire. Frequency,
percentage, mean, standard deviation, and
two-way analysis of variance are among the
statistical measures employed in data analysis.
Pair comparisons were conducted using
Fisher’s Least Significant Difference (LSD) if
there were statistically significant differences.
The findings indicate that business intelligence
systems designed for machine maintenance
may provide comprehensive data on water
management systems, including reports on
water levels, anomalies in power and water
pressure, real-time monitoring through CCTV,
and analysis of previous data. In a study of

performance and user satisfaction, it was found
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that the sample group was most satisfied
with the overall audio description (X=4.32,
SD=0.589). In terms of work efficiency, the
chatbot was most effective overall (X=4.01,
SD=0.860).

1. uni (Introduction)
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N3NNI msmaﬁgﬂugﬂquéqﬁﬁuﬁuas
dedidnvsednd saufunsdunivalifdiu
Aendedlussuumsthainuiedosinglulsnuy
ihseln aminendomaliladasu’ fenns
dunwal 91w 2 Ay uazlnddayadoundsann
dhuomsaniufl mierdmihussdn wninends
walulagasun3

5.1.2 Mmylnsgiteivunvedssuy
ﬁﬁagaﬁiwnﬂéfmﬂ%gumaumiﬁmu@ﬂiym
uiiATest emdeaguaudeanisvosi
drufetedluszuunsihssinuiaiosdnsly
Tssauthusz

5.1.3 N30ARUULATTAILTYUY
N1500NLUUSANDINUTEUUTINIDIRT UL LAY
SEUUYUBURAUNWT I518asBenaell

1) dana3NusEUUgINITIRTY
Tnedlogldsudngsyuumadugldarmlng
Fosameidounouuazantugldnuaznuiy
uihaensnudsdunglfidensuuvumsseany
fifosnns andusuuuunsTeauiidlda

LDNILLANIDBNUINIULIID

2) 9ana3TuTTUUUEUAAUNUI
firnsuguAAUILTIBATY Python FsUszneu
shedeyaiiindh 2 uuu 1dun srudesa Firebase
uaz lid Csv dalsinmsinsegunsaiiedosie
Sapnuduagtitou (Vibration Meter)

5.1.4 negouLazunluteRanain
Wunisnegeudlssuuldaiuisavinaule
(Validation) wazaudaruuaiilésunisesnuuy
13 (Verification) Inemsnageuiintunaaniums
W Fadunsmedeuwuuastuuy (Bottom-up
Testing) 3z 3umazounugaasanoy lagnns
yulugassauaraddeiuduadanes (Cluster)
Wienageun139nusIn MILUindamesay
Sruunauniafinasieuliiad fuiendu
vielndifes Mfuisieadenlusunsuluga
fdutun ilenadeunsvinnuveslugase
a9 InTunRFIUANNERNsaYEsEILRnse iU
nuiiazdonuiiimun Fadunsmeaeuain
UUasa (Top-down Testing) Tnevinaausiind
aglugadnnuuasamuaRulaseas e Asluga
seeufiganinazFonlilugasesusininluguiuy
voslugandnuarlugaees (Budsabong, 2013)

5.2 N1SANWIUSTLANSAIWLAZAINNNS
walavaagldanu

5.2.1 Usgnsuaznguiiedia

Usppnsifldlunisifoaded 1dun
wiinauiiAgdedunuiigsnviaiesinsly
Tssnuthussi umninendomeluladqsu? uag
B el annimnssuesemna wimendy
welilafigsund $1uu 37 au lesnanided
finmsmaaaunstdenls (Usability) Feazldiidn
$3398 5 AU TN sVaaeulagiiiunsn 57
AU WuenyE Usability S8msufisdugadu
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0619110 wildloduaudiinsniadeunnin 7 au
Fulu Sruunudeynenu Usability inundusiy
Fuludraudisnunn feduiitedddngusosng
d1u7u 37 AU

5.2.2 \A509ilaltlun1sIve

miAfuihmaiuteyedesugeun
(Questionnaire) lnedayaluluugeuaLieen
Wy 4 dw leun dwdl 1 wwuaeuanuRedu
dnwnigdszansenans dwil 2 anuAndiy
Renfuanufianelavesfldarn dwil 3 e
Anwtuneafulszansnmilldainnisliou way
dndl 4 ewdAniuRgUsULUUMTLEDD
fifmasiomsldauldvesfidon asdideiinas
sudarmumnevesnziuuRatluLUUaR UM
il

Water Plant Management System -

Tuudounds Pump Current

Pump Pressure B

> 3

75.10%

Pump Pressure A

81.00%

Pump Pressure C

N

ATLUULRAY LI

4.21 - 5.00

LY AU

AZLUULARYTENING 3.41 — 4.20
NI f

AYLUULRAYTEIING 2.61 — 3.40
U809 Uunand

ATLUULRAYTEING 1.81 — 2.60
YUY Uy

AZLUULRAYTEIIN 1.00 — 1.80

nee Hosiign

5.2.3 afanldlun1siwmsendeya

ananiglunsinsgideya loun
MSUANLAIALA (Frequency) A3oea (Percentage)

Water Tank &

Pump Camera 1

k>

Pump Camera 2

Pump Pressure D

®

AMWUsENaU 2 w98 Dashboard S¥uun1sIANISENIUSEUD

Water Tank 2

84.42%

Water Tank 1

84.71%

Water Tank 3 Water Tank 4 N
98.05% I 87.88%

AMnUsENaU 3 ns1nkanausSuITn
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'Pump Current 3
@A ®B@C D
B A B " o Al W AN
= 30 e ~ﬂ.‘.';\:’, S
° = !
<
33
A 4

AnUsENBU 4 NSINLERIDRIINSELE LN

<Pump Pressure A

n

>

67.34% 68.42%

O Pump Pressure B O

vrPump Pressure C O

68.54%

Pump Pressure D O

p

68.20%

AMNUSENBU 5 NS1NLLARNILLSIA UL

Afide (Range) iethudamzimeniage (Viean)
éamﬁmwummgm (Standard deviation) Wag
AATIAANULUTUTIUEDINN (Two-way ANOVA)
WINNUINLAMULANANDE N UUEIAYNEDH
wIguiieuseenegTs LD

6. NAN1573¢

6.1 HANMINAUITZUUFINADIRTLLUAY
TUUYUBUAGUNU (Chatbot)

MnmsfivsTdeyadymuasay
foamsvesiiidruisdedluszuumsiigesnm
wiasdnslulssnuissun iivendomalulad
g5us dlifesnsnsivaeusyivluuiian nsa
aouAnuAnUnAvasiiuh ATIVFDUUN UL U
nemldounds arautoyauiiiani nssua
ol ussfutdoundauasinnnudannnisol
H1un1e CCTV

HIduldMauseuugiiedaasusuay
srvuusudaununiauedeyalusluuy
Dashboard lagilsneagidensisil

NNNUTLNDU 2 Weane Dashboard
spuumsdanistussd Wuduiifederugled
ansagieyaiiifluszuuyseurvesminedy
weluladasnd msusseneifiedeyaagnng
annsinUszilu Dashboard utseenidu 3 3u
WUU AD 1) NUTIEEMBdesn 2) N15Usseny
eIy Uag 3) N15UTTE8MEaINS lagyly
NuasaLdengUayausdratDashboardld
segunsaiifiTlegudn Tiun wnd

RNANUTENBU 3 hansuSunuu by
wihar @1u15ansIEeuUSUMN AWl
lngTenudeyatusiuurensv

PNANUTENBU 4 Lananseuabnin
AU50n5IERUANURARUNAURIN ST A b Tu
wiaz Uy Tngsearudeyalusuuuuvens

PINNINUTLABU 5 BEAILLIINUL &35
ASIEUANURAUNAvRILITIAWLN lLAas UL 1ag
FeudeyaluzULuUTeNTIN



The study of Presentation Style Perfomance of a Business Intelligence... 183 MsTInemsasauneaLazimaluladuszend, 7(1): 2568

Natadsada Sungsaophat, Satidchoke Phosaard Journal of Applied Informatics and Technology, 7(1): 2025

Pump Camera 1
W ' -

-
' 7ot 74
-

Pump Camera 2

aUsznau 9 nthaesenunsaTUmeInle

- _—
anuzA1sviieu

Uil 14 sunau 2564

AMWUSENAU 6 NMNLEAIULID CCTV Udmani @ iéu

AN rasnstuatWi : ug

S ULAUNAY \ useaui :

‘ )

AnUsZNaU 10 N19931891U
nsasumetoniy

@ LI ITVULIEN M

ANUSENBY 7 NLNIBLERAIFINTD
WaRITBYAgRUNAS

Year Month Day Pressure A

2021 January 64.92%

2021 January 2 69.08%

2021 January 3 65.48%

2021 January 4 66.61% Sennsudlnih
2021 January 5 68.95% 70.2%

2021 January 6 70.70% |
2021 January 7 68.33%

2021 January 8 64.95%

2021 January 9 66.57%

2021 January 10 64.58%
2021 January 1 65.85%
2021 January 12 66.11%
2021 January LE} 66.57%
2021 January 14 68.07%
2021 January 15 72.66%
2021 February 1l 66.86%

2021 February 2 73.15%

2021 February 3 69.76% ¥

MwUsENau 11 wiveviesaunu)
AwUsEnau 8 ntvsuanitayadounds senIgldiuuguRaunu
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PINAMNUTLNBU 6 LANIUUIVDLEARS
CCTV @1115089NANITAIHIENIG CCTV Windane
ANURAUNAvTawnnvevadu

INNMUTENDU 7 UAAIFAINTBILAA
Yoyatiounds annsagnsnlfounds lens1e
aounFollangivsy Insvhaiiuives
SnsUinauh nszualwih uazussniluusioy
du

PMNANUTENOU 8 wansdayadoumea
uansedoyadoundmweussiuth ensa
aouuanfuusy Tvestini lneseanudeyalu
SULUUTBIT I

INNNYUTENBY 9 UansTIBUaTUMIeY
9le ieYiwasulayaly Dashboard kAzIIEI1Y
wigldanurumadalowuueiimdu

INAMYTENBY 10 UAAITI8UATY
Mmedaniu livetiwasuveyalu Dashboard Way
enuAglduumadeay

PMNNNUTENBU 11 WARIBIAUNUI
sen iy ldauiuvueudlay Chatbot a1313e
LIAADUANIUNSAINTTHINU wagAURAUNR
Yousaztly MU ssaunLIILeUNELATY

6.2 HAN1SANYIUSLANSNINLAZAUNS
wolavasgltnuszuugsiadansesuasszuusuy
PUAFUNUT (Chatbot)

MnMAAnsteyaluvesnduieths
$1uau 37 au leud wifnauiiAsadedluany
g naiosdnslulssauiiussun
wninendemaluladasuns 31w 2 Ay uay
InAnwUSae3 a193mnssuAsedna
wmvesemelulagasuns 9w 35 au lag
WAPITIEAZBEARINITIN 1

NI 1 iuhdnvaenalszrnsg
mansveenauiieg1s dlwadumane S1uau

22 Au AntluSesay 59.4 uagwAMds S1uI 15 AU
Anlufosaz 40.5 ngusegadmlugeny 20 - 29
U drwau 35 au Andudosas 94.5 50389 fie
flo1a2mine 30 - 39 Y 91u0u 2 au Anlusosay
5.4 dnsAnwegluseAuuIyans 31w 37 Au
AnluFawaz 100 wazngusagisdlugiinig
SInszuugsnadenseregluseiuUunans 1uiu
20 au Aniludesay 54.05 seaen fe fin133dn
Tuszautioy $1u7u 10 Ay Andudevas 27.03
szaunn 1w 4 au Anludesas 10.8 waslils
Jniay $1uau 3 au Anludosas 8.11 mudeiy
(@379 1)

6.2.1 nansAnwiAuianelaves
AT UUSINSIRS s EUAY ST UL B WAL

ideladnuanuiianelavesldny
xUUgINAsIR3 I NAY STUUUBUA AN TS
FULUUNIT31891UV09 Dashboard Usznausme
NSUTTEIUAIGLALINA TEUUVUEUAAUNUN
N1SUTTLILAILAIBNYS WaENITUTIENLATY
FIUDINNT FILANIIITAZLDIALUAITE 2

NNANTN 2 WUT JULUUNSUTIENY
agldsanaiiszauadiuianelasglusedu
fan (X=4.32, SD=0.589) 5098911 AB T¥UU
ﬁuauﬁauwm (X=4.08, SD=0.830) N15UITEE
MIEURIDNYS (X=4.07, SD=0.796) kALNITUTIYNY
#89IMT (X=4.01, SD=0.860) Bgluszuia
AU

6.2.2 Han1suseLiiuysyansamn
NMSYINIUYBITLUUTINDIRTULUALTZUY
YULUAAUNU

PNMTANIUTEANSAMNTYIOUY
YDITLUUTINIBIRTULUAL TEUUVULUAAUNU
TAUA UV UBUAAUNU N1TUTTEERIY
e NUTTENEMILRIENYS UWALNITUTIENY
asumeaIns lakan1suszdiufmisng 3
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MIN 1 wandeyaduUTEYINTANERSYRINENRI0ENS

s1gazden 79U (AU) Sovaz
LA Y18 22 59.40
AN 15 40.50
21 Wouni1 20 U 0 0
20-29 Y 35 94.50
30 -39 Y 2 5.40
a0 Yauly 0 0
FZAUNITANY NSy n3 0 0
USeuas 37 100.00
Usgyayln 0 0
Y3 en 0 0
JLAUNITIAN 1niign 0 0
u1n 4 10.80
J1unans 20 54.05
oy 20 27.03
Lsifdniae 3 8.11

M2 samsUssliuanuisnelavesldnussuy

FURUUNITUTINY X SD wUIna
MIUTTLMELELIR 4.32 0.589 AN
FEUUYUEURAUNUI 4.08 0.830 0
NUTTLLMEFIBNYS 4.07 0.796 A
NSUTTLMILDINT 4.01 0.860 0

M319 3 HansUssulsgavsnmnnsyihauve sl uy

FUKUUNITUTINY X SD HUINa
NUTTLMIBLEA 4.10 0.669 A

FEUUYUEURAUNUI 4.33 0.567 fan
NSUTTLIMBFIONYT 4.03 0.667 A

ho))}

NNSUTTYIYMLDINNT 3.97 0.650
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M1379 4 HamsUseunsisnulavesldaussuy

sduuy X S.D. wUIna

ANLET 4.31 0.662 fun
Indetoya 4.03 0.707 A
Ml 3.93 0.702 A
DONUUUAN 3.92 0.534 A
AUNUALS 3.88 0.692 A
Fousowarsuszuy 3.83 0.875 A
udaLFoU 3.76 0.977 A
915u0d 3.59 0.486 A

M1 5 HANSVARUANNAZIUN 1 JULUUNM s LU NiNafeUTEANS MW TTINUR S

df M.S. F Sig. Power
EULLUUﬂ’ﬁﬁﬂLﬁu’e} 3 236 3.620  .036* 634
EULLUUﬂ’ﬁ‘ﬁWLﬁ‘ua X LG 3 263 4.038 436 404
sULuUNsEUe X ¥AUNTSIANTEUUTINAsaaTey 5 132 2030 150 424
sUkUUMTILEUL X 1Y .000 0
SULUUNTUNEUD X SEAUNSANW .000 0
Error 16 065

1NAITIE 3 WU NITII89TU
Toyasigszuuugudauun dussdnsamly
nsvieueglusedudunn (X=4.33, SD=0.567)
TRIRIUAD NITUTTUIEAIEFINA (X=4.10,
SD=0.669) N1TUTTLIUAIAIBNBT (X=4.03,
SD=0.667) Lmzmsma&naﬂqﬂé”mmmi (X=3.97,
SD=0.650) HUsgAnSAmlunsinuegluszdu
A puaRy

6.2.3 nansusziiumsldnusyuu

33M5TULMAL TEUUTUEURAUN TN VD IR I

n1sUsEuNTITIUTEUUEIAT
gansuruarsruUusuRaunu nedldau Ty
aueng 9 Tein druanuslunisldon nsdn
detoya N15ldaIU N1TRONLUUNN NITAUNY
M MsideusionazsINsTUY MIudaiey
warensualvaldn Iikan1sUsEliufwnse 4

INAITN 4 WU NILTNUTTUUTIND
99930 UALIEUUYUEUAAUNUY (Chatbot) Tu
supnuIeglusediudiunn (X=4.31, SD=0.662)
098941 AD AUNNTINAsTaYa (X=4.03, SD=0.707)



The study of Presentation Style Perfomance of a Business Intelligence...
Natadsada Sungsaophat, Satidchoke Phosaard

MsTInemsasauneaLazimaluladuszend, 7(1): 2568

1 87 Journal of Applied Informatics and Technology, 7(1): 2025

M3 6 nsisudisuneguessuuuunmsiiaueiidnasoussavsamuesililaglis Lso
sUnuunsiEue X (1) 2 (3) (@)
M3UTIBIBATUTIEINNG 3.97 - - - ;
MsuTSEETIEdeme 4.10 009* - - -
NNSUTTLIAILAIENYS 4.03 309 015* - -
FEUURUBUAGUNU 4.33 172 001* 575 -

* fsyautiodnmni 0.05

o

M1 7 HANIVAGRUANNRZIUN 2: JULUUNsULaueTiideauianelave sy

df M.S. F Sig. Power
sUnuUNSULEUD 3 1.265 3674  .006* 969
FUMUUMTILAUD X Lne 3 130 379 770 1.136
sUkUuMILEUe x S8AUMI3INTEUUTINSRETL 5 1724 4687  .009* 869
SUMUUNTUNEYD X 81 .000 0
SULUUNTUNEUD X SEAUNSANW .000 0
Error 16 344

A9 (X=3.93, SD=0.702) A150ONLUUAN
(X=3.92, SD=0.534) NM3AUNUALS (X=3.88,
SD=0.692) M9deNsABLALSINTEUY (X =3.83,
SD=0.875) N15HAAU (X =3.76, SD=0.977)
ware1sualve I (X =3.59, SD=0.486)
aglusgAud audey

6.3 NANISNATUHNNAFIY
annAguildlun1sideasail laun

auuAgIug 1 UluunIsdILaue
Dashboard dxasausyangainnisvihauvesly

auufigiun 2 UkuunIsaue
Dashboard Hxasionuiianelaveyly

INAITN 5 NITNAGDUANNAFIUN 1
wud dsUuuunsinauesgatogvilee dsediu
Usgansnmnisyhauveslinuandsiuegnedl

o A

HpdAgy7Izav .05 (F=3.620, Sig=.036) T98015U

a =

auuAgIui 1 guuuunsdaueaasavi gy

43
a

TUsganSnnluvinaugaay

N5 6 WleRansanesuansady
186 WU YUBUATUNUILAL SEUUTINIDRT Y
ffinsussenesmedes iligliiussansam
Tumsviausnninsyuugsadaniosiingg
UTINEATUMEDINITUAYNTUTIEMEFIENYS
\esannidusazdarglunisandiuazyisan
ANUEUAUYDITBYa (Hosseini et al., 2023)
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M3 e nswisuidisuneguessuuuunmstihiaueiifnasoanufisnelaveslilasldds Lsp
sUuuumstEue X (1) (2) (3) (4)
NMIUsIEIEATUIIERINNg 4.01 - - -
NUTTEIEMELFEnn 432 .012% - -
NUTTLIAILAIBNYS 4.07 309 015* -
FEUURUBUAGUNU 4.08 928 1.00 1.00

o o

* flsydutloddeyil 0.05

a

NPTV 7 ATNAAOUANNRFIUN
wud dsUuuunsinaueseaogvilee dsediu

o W

Anufisnelavewlinunnsisiuegreiitduddgy

o

a

fiszeiu 05 (F=3.674, Sie=.006) Seeousuduyfig

£l

#1 2 jUuuumsiauefiaennfoeiusEAUNSIAN

sruUssiadasesi v lilianuianela

A5 8 1EeR9NTANANUUANGNS
\Huseg nuiszuugsiadaniesiidnsussens
mgdgsilvgldiauianelauinnd seuy
giiadeaduefiiimsusseneagUieeinnsuazns
UsTEEMEfsnusLATUBUAALML 199970
deosazdiglunisandiuazdiganauduaued
Uoya (Hosseini et al., 2023) wonanifmui
SEAUMIIINTTUUTINISIT Bz ldlusedu
Uunansaziinnuianeladezuuuunisdiaus
1niign

7. unggy

NUIRE MfnwUsEansamsUwuY
N3 LEURYBITEUUTSNIgARS ULl oatiuayu
NM3UN§esNYIATEITNT aunsaasuRanIsANe
oRadl

7.1 #5UNANTIY

NSRRI dmILaETIUTINToYa
ANuABINISYaNilduAgItatlusruuNTUge

Snwadesdnslulssnuinszdn wnineds
wAluladasus aunsainiunssuugsnadaases
flaenndowaznovauosnNudensld lneszuy
33N999nsurUsEnaumedILverelilIiaY
grudoya Tnsweruasiantudaelusunsy
Power Bl Fadudulumsuansnansnuuasinsie
fuguteya dmsugiudeyald MysQL dwmsu
\Audeyalunsvinurenaiosdng dmszuy
Viugudaunu (Chatbot) gnimunmig Python
wazld APl Yomnuved LINE Tunislviuinisuay
Sutoyaan UL UBITEUY TEUUNSHMUITEUY
SEARLEDRE AnInTenuUiIaT AU
Unfivesnszualnihuasussduth msdananisel
H1unaee CCTV MInTIvdeutoyadound uag
Dashboard wesszuumsdanisi sz aenndos
flun13fn¥1vee Chueauan et al,, 2020 lidAnwy
MYBATedeyalunIvuIuNsUTITNUieas
IngldgsRadaatorlunmsiinussansainnig
UIseu nglduuudnassgsiadansey Microsoft
Power Bl ald5mfutoyaves SAP Gsanunsaan
arufianann arwdudouvestoyn anduseu
JEELIAINTTVINUNTEUIUNTIATIEN kazi
\auadaya uanaInil Dashboards T
TUsuNn3u Microsoft Power Bl §3anunsasiogante
Pesian13InnNstayan1sidn lidesunsey
Si’fa;gasgw%’au (Thaiprecha & Puntusavase, 2023)
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nsfnykaenaaeUUsEANSANN1TIY
Yould (Efficiency) ve9s2UUTINBRTLLUAL
Viugudaumnlaivinsmaaeuiunguiiene 37
au Tngluuvasunmduedosiolumsusediy
Hansvaaeuaguladl MIsenudeyamesyuy
Wugudaunu Tuszansamlunmsvinuegly
sEAUANIN (X=4.33, SD=0.567) 589a911AB N5
UTIEMELFER (X=4.10, SD=0.669) MTUTTLY
MEAIENET (X=4.03, SD=0.667) WALNTUTIEY
a3UMmeeIn1s (X=3.97, SD=0.650) HUseansa M
Tumshaueglusedud Feszuugsiadanioy
AfnsuTIsIefoduarssuuvusudaunL
(Chatbot) HUsEANTAMINNATINTUTIEEME
faras warnsUTIBEMeRIsns Liesan
nsiteglvigliiaudiladeyadinii (Basal
et al., 2015) wagnsgimeviliildaulalud
fAAlesnnteyaiinanseanainnnsitedae
@eaiesognaien (Wagner, 2010) UonaNTA
Wledwhlviltideausuasilvglduinnisiui
swasiBusvestoyaiidrnle (Ockey, 2007)

nsfnwkagnageuANianelaves
i wuh szuugsiedealeeiilinsusssemedes
(X=4.32, SD=0.589) fiAuianelasgluszsiud
17N a'augﬂLmumimimaﬁwmmi (X=4.01,
SD=0.860) N15USSE8A2868nYs (X=4.07,
SD=0.796) wagsyuuvuEURauNUT (Chatbot)
(X=4.08, SD=0.830) flauitanelaaglusyiud
uenanifliisinuasiatldszuussiadaaios
wneuliauianelaseseuugsnaglases
Usznausedesinowuiu esanideaae

=b

iinauanansalunsesunedeyaiiiileen
Idmaunagininilitonnu uenaniide
fifeyafidudoudvsianumnsaunittoniny
(Borup, 2011) dietfuainnisnaaeuazidiule
INsWALY Dashboard msuauedeyalng
NSUTTEIMIELEES

nsanwnsldnulavesdld (Usability)
WU eadUsEnauTes Usability Miiugauds
Ao AT (X=4.31, SD=0.662) Ka
ogluszduiinn diuesAusznoudu q ves
Usability leikn n1sdndsdaya (X=4.03, SD=0.707)
A159BALUUNMN (X=3.92, SD=0.534) N15ITa1U
(X=3.93, SD=0.702) MIAUNUALS (X=3.88,
SD=0.692) NsLTauABLAYIINTEIUY (X=3.83,
SD=0.875) MstAADU (X=3.76, SD=0.977) Lhag
91318l (X=3.59, SD=0.486)

7.2 nM3UszgnANaNIIITY

lunisWaunseuugsiadansuvuay
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Abstract: The purpose of this study is to examine how color sets
are used in 2D design and to assess their effectiveness. The study
focuses on the use of color sets in 2D Isan Thong pattern designs,

based on ten color theories: single color theory, adjacent color
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theory, complementary color theory, equilateral
triangle color theory, double complementary
color theory, rectangular color theory, square
color theory, warm color theory, cool color
theory, and six-color theory. The researcher
studied eight Isan Thong patterns and
relevant color theory concepts influencing
color selection. The eight Isan Thong patterns,
available in 2D format, feature floral images
with four, six, eight, and ten petals, as well
as starburst and three-dimensional designs.
The Thong Lai Keaw Kamala and Bodhi leaf
patterns were also created using selected
color sets based on the color theories. These
were used to design 2D Isan Thong patterns
and compile them into an e-book titled The
Isan Thong Color Set. The research findings
show that 2D images of the Isan patterns were
successfully created using specific color sets
for each pattern. The effectiveness of the
color sets was evaluated by experts using a
performance evaluation questionnaire. The
overall evaluation result (X = 4.77) indicates

a very high level of effectiveness.
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