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ABSTRACT

Gamification and mobile applications have been widely utilized across various sectors to
enhance engagement, influence behavior, and improve outcomes. In the tourism industry,
gamification and mobile applications have similarly been adopted to advance tourism marketing
efforts. This study aimed to develop a gamified mobile application for community ecotourism and
evaluate its appearance, functionality, usability, and user satisfaction. A mixed-methods approach
was employed in the research. The sample comprised 30 ecotourism entrepreneurs and 400
tourists in Nakhon Pathom, Thailand. Data was collected through non-participant observation, in-
depth interviews, and software evaluation questionnaires. Qualitative data were analyzed using
triangulation, while quantitative data were analyzed using descriptive statistics. The gamified mobile
application was designed by a user interface (Ul) designer and developed using a visual
programming language with a non-relational cloud database. The application featured three main
components, with user roles categorized into two groups: game masters (representing ecotourism
entrepreneurs) and players (representing tourists). The game elements included points, badges,
leaderboards, and feedback mechanisms. Technologies integrated into the application included
QR codes, GPS, Google Maps API, and geo-fencing. The application's core functionality was centered
on Google Maps' place markers, with each place marker containing gamified activities. Ecotourism
entrepreneurs managed the game content and supported players, while tourists participated in the
game by visiting locations, engaging in gamified activities, and providing feedback. The application
underwent testing and evaluation by developers and users. The overall user evaluation results
indicated high levels of satisfaction, with scores for appearance, functionality, usability, and overall
user satisfaction averaging at a high level (X = 4.17, SD = 0.54). The findings suggest that the
proposed gamified mobile application represents a viable solution to promote community

ecotourism in Nakhon Pathom, effectively meeting the needs and expectations of tourists.

Keywords : Application Design and Development, Community Ecotourism, Gamification

Introduction

The Ministry of Tourism and Sports discussed how the Thai tourism industry generated
revenues of up to 1,068 million baht. Thai government focuses on and supports community
ecotourism which involves the sustainability of the environment and cultural attractions in the
local area. [1]. In general, the people in the community set a direction, manage tourist attractions,

and accommodate visitors. The community must respond to the effect of tourism on natural
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resources, cultures, and local traditions. [2],[3],[4],[5] Community ecotourism can be characterized
as a type of tourism that attracts a distinct demographic of tourists. General tourists may require
initial motivation and a well-defined purpose to participate in community ecotourism. The problem
is that community ecotourism entrepreneurs must determine appropriate methods and tools to
motivate tourists, create an impressive experience in community ecotourism, and attract more
tourists [5]

According to the Household Information and Communication Technology Survey by the
National Statistical Office, there were approximately 17.9 million computer users (28.3%), 36.0
million Internet users (56.8%), and 56.7 million (89.6%) mobile phone users. [6] The information
indicated that information technology plays a crucial role in everyone's daily life. In general, the
appropriate technology should be easily accessible to everyone. It must be online, small, portable,
and perform tasks like searching data, communicating, using social media, and playing games.
In Thailand, the top favorite mobile phone usage is playing online games. For these reasons,
community ecotourism entrepreneurs need to understand the potential behaviors and practices
of people in the digital age. The impressive feature of the game is that the mechanics used can
entice players to spend their time paying attention and willingly doing the game's objectives and
get the fun infiltrating with unawareness.

Gamification is the application of game mechanics to drive more engagement and
enjoyment for non-game activities [7 ] Moreover, gamification adjusts user behavior to meet
preferences. [8] Merchandising, education, and personnel management have utilized this approach.
The tourism industry also applied gamification to motivate tourists and create a more enjoyable
tourism experience. There were some applications of gamification in the tourism industry. However,
they were not known or referred to as the concept of gamification, such as having a membership
card, earning miles from a flight, and accumulating points to redeem rewards. [9] In Thailand,
gamification has been adopted across various sectors, including tourism. However, the suitable
gamification application for community ecotourism still needs to be clarified.

Gamification in community ecotourism remains challenging, primarily due to the limited
number of relevant research studies [10] A research study by Harfield (2015) designed an interactive
puzzle game for tourists in Phitsanulok, Sukhothai, and Phetchabun provinces in Thailand, applied
the gamification concept to create a mobile application to capture the attention of tourists and
provide tourists with access to places and fun with puzzle games [11] A research study by Chen
[12] designed a mobile application prototype using game elements such as missions and point
collecting to challenge foreign tourists to learn and understand Chinese culture and history [12]
A research study by Signoretti et al. [13] developed Trip 4 All, an application that works on
georeferenced maps as a gamified virtual assistant to the elderly during a walking tourist visit. The
proposed application intends to work as a companion that provides self-confidence, support, and
social integration to elderly tourists [13] A research study by Mihaela et al. [14] applied gamification
techniques to develop a mobile application for tourism to create more challenges for users.

The key technique in the research was the combination of area data that tourists have not yet
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explored with game techniques, such as point-collecting, which indicate the travel progress of
tourists [14]

Considering the points raised earlier, a gamified mobile application for Nakhon Pathom
community ecotourism needed to be designed, developed, and evaluated. Community ecotourism
entrepreneurs and tourism organizations used the gamified application to manage tourist
attractions and activities. Moreover, the gamified mobile application was used to enhance tourist
motivation and create more fun community ecotourism experiences that increased the number of

potential tourists and the growth of the community ecotourism economy.

1. Research objectives
1.1 To design and develop a gamified mobile application for community ecotourism.
1.2 To evaluate the application's appearance, functionality, usability, and user satisfaction.

2. Literature Reviews
2.1 Gamification

Human beings possess an inherent inclination to interact with activities that mirror the
structured nature of games, which makes them naturally inclined to engage in gaming. Gamification
refers to the use of game mechanics to motivate the user to stay focused on a specific object or
non-game activity and to change their behaviors to meet the desired outcome. [15] All games
contain various game mechanics such as scoring, challenge, leaderboard, rules, and other stimuli
that make the game more fun. [8] Therefore, gamification is the mechanism that stimulates the
user to be more mindful of their actions.

In work and daily life, gamification uses game concepts and mechanics to help users
concentrate on various problem-solving. [16] Gamification is also used in projects and processes
to improve engagement, profitability, data quality, timeline management, and learning. [17] Thus,
gamification is a leading feature of the game that people love to put in their daily activities to make
ordinary activities more enjoyable. For example, earning rewards, points, or discounts when
responding to specific tasks. [18]

From a technical perspective, gamification integrates game mechanics into existing
features. For example, to motivate participation, enthusiasm, and fidelity in websites, applications,
and online communities. In gamification, game designers usually apply data-driven techniques to
stimulate players. These techniques are also used in non-game activities to drive actions that
increase the business value. [19]

In conclusion, gamification is the technique of applying game concepts, mechanics, and
essential elements to any non-game activity to enhance engagement, enjoyment, behavior
changes, or skills improvement as expected.

2.2 Elements of Gamification

To apply game concepts in business, developers utilize game design styles and

mechanisms with different complex elements. The MDA framework is a conceptual framework with

simple ideas. The developers consider a game design with three key components. Starting from

(9]
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a game designer's point of view, then choosing design tools (mechanics) to create a flow process
(dynamics) that will give the desired experience (aesthetics) that fulfills the needs and
accommodates the ability of the player. [20]

The mechanics describe the specific components of the game at the level of rendering
information and algorithms. These elements are points, levels, scoreboards, leaderboards,
challenges, trophies, badges, achievements, virtual goods, and virtual gifts.

The dynamics describe the behavior of the mechanics that respond to input. Then,
display the results to the players at different times. In some cases, they represent human desires
arising from the mechanics. These elements could be rewards, achievements, status, reputation,
altruism, self-expression, and competitiveness.

The aesthetics describe the emotional responses that arise with the player while
interacting with the game system and explain what makes the game fun. These elements can be
the pleasure of sensation, fantasy, narration, challenge, fellowship, competition, discovery,
exploration, expression, and abnegation.

From an alternative perspective, the MDA framework encompasses two primary
stakeholders: game designers and players. Figure 1 illustrates the relationships between the

fundamental elements and stakeholders within the MDA framework.

Rules —5 System —» “Fun”

Mechanics —% Dynamics % Aesthetics

Designer Player
Figure 1 The MDA framework [20]

2.3 Ecotourism

Ecotourism comes from a combination of ecology and tourism. There are different
names, including nature tourism, bio tourism, and green tourism. However, the name of such
tourism implies the same tourism characteristics. The International Centre for Ecotourism Research
defined ecotourism as conservative tourism that relies on natural products, sustainable
management, and educational elements. [2] The International Ecotourism Society defined
ecotourism as responsible travel to natural areas that conserves the environment, sustains the
well-being of the local people, and involves interpretation and education. [3] Global Ecotourism

Network defined ecotourism as responsible travel to natural areas that conserves the environment,

[10]
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sustains the well-being of the local people, and creates knowledge and understanding through
interpretation and education of all involved staff and visitors. [4] According to the definitions, the
key concept of ecotourism focuses on the responsibility of natural and cultural attractions and the
community participation that affects sustainability.

2.4 Components of Ecotourism

The International Union for Conservation of Nature proposes the components of
ecotourism and relationships among infrastructure, tangible goods, and services in the delivery of
ecotourism. The physical or actual goods and human resources create ecotourism activities or
services for tourist experiences. Ecotourism comprises attractions, activities, facilities and
equipment, services, infrastructure, branding and promotion, and pricing. [5] The description of the
ecotourism components is as follows.

« Attractions are natural and cultural components of ecotourism such as a river,
a lake, and a buildinsg.

« Activities take place in the attractions. In the natural attractions, there are activities
such as swimming, kayaking, and fishing. The cultural attractions are sightseeing, visiting a museum,
and making handmade products.

« Facilities and equipment can be a restaurant, a hotel, and a bus.

« Services take place in the facilities and equipment. Some examples are dining at
a restaurant, accommodation in a hotel, and transportation by bus.

« Infrastructures are communications, roads, electricity, and airports that underpin
and facilitate the development and execution of any tourism business.

« Branding and promotion must contribute to conservation while benefiting local
communities, essential to positioning and differentiating it in the market.

« Pricing the ecotourism product should determine value in the market, the pricing
of similar offerings, and the total delivery cost.

In conclusion, the components of ecotourism are the combination of attractions and
facilities with the human resources to deliver services and facilitate activities. This process entirely
creates and gives an experience that fulfills the needs and expectations of tourists.

2.5 Gamification in Tourism

Tourism is a service business that provides a memorable experience for tourists and
tourism entrepreneurs. [21] Tourist engagement depends on tourism administration and management,
which affects how the tourist participates in that tourism. According to related research [11], [12],
[13], [14], [31], it shows that gamification helps improve the engagement and experience of tourists
and increases the performance of tourism entrepreneurs. In the tourism service system,
gamification will motivate tourists to interact with tourism to create a more fun experience. [10] In
general, there are two purposes for gamified tourism. Firstly, gamification increases the incentives
for tourists and tourism entrepreneurs to change behaviors such as making purchases or working
more efficiently. Secondly, gamification is used to bring tourists and tourism entrepreneurs together
to create a great travel experience by stimulating the intrinsic motivation to participate in tourism
activities. [22]

[11]



Journal of Technology Management Rajabhat Maha Sarakham University

Vol. 11 No. 2 July - December 2024 —=———= TMRMU

Research Methodology

1. Research Design

The design of this research was mixed methods. In qualitative research, books, journals,
proceedings, and websites related to gamification, ecotourism, and mobile application
development were collected and studied. The requirements and relevant data from community
ecotourism entrepreneurs and tourists in Nakhon Pathom were gathered through non-participant
observation and in-depth interviews. In the quantitative research phase, a gamified mobile
application was designed and developed using the Software Development Life Cycle (SDLC) model,
tested through functional and non-functional testing methods, and evaluated using software

evaluation questionnaires.

2. Sample and Data Collection

Two groups of the population in this research consisted of 247 community ecotourism
entrepreneurs and 425,478 tourists in Nakhon Pathom, Thailand.

In the qualitative research, the gamified mobile application requirements were collected
from ten ecotourism entrepreneurs derived from the purposive sampling method and 30 tourists
using the convenient sampling method.

In the quantitative research, testing, and evaluation of the gamified mobile application
were conducted with 30 ecotourism entrepreneurs, identified through purposive sampling, and 400

tourists, identified through convenient sampling.

3. Research Instruments

Non-participant observation and in-depth interview methods were utilized in the
qualitative research to identify and capture all relevant requirements. The forms consisted of open-
ended questions based on a preliminary study created by the researcher and validated by
information technology and tourism experts. The qualitative data collected through the forms
encompassed all relevant requirements, including ecotourism entrepreneurs, locations, activities,
and tourists in Nakhon Pathom, Thailand.

In gquantitative research, the software evaluation questionnaires were used to measure the
quality of the gamified mobile application. The questionnaires consisted of the Likert scale and
open-ended questions based on a preliminary study created by the researcher and validated by
information technology and tourism experts. The data collected in the questionnaires consisted of
mobile application evaluation items related to appearance, functionality, usability, and user

satisfaction.

4. Data Analysis

The qualitative data from the non-participant observation and in-depth interviews were
analyzed by triangulation. The approach verified that the obtained data were credible and valid by
examining various sources of information, times, places, and people. Then, the qualitative data

were coded and thematically analyzed based on the research objectives.

[12]
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The quantitative data from the evaluation questionnaires were analyzed using descriptive
statistics, including percentage, mean, and standard deviation. Then, the results of this research

were presented, discussed, and concluded.

Results

1. Qualitative Results

According to non-participant observation and in-depth interviews, the results indicated
that gamification could improve former ecotourism. Therefore, the researchers proposed a gamified
mobile application for promoting community ecotourism attractions, activities, services, and
products. The proposed gamification techniques involved collecting points, ranking on
leaderboards, and giving feedback. The application development mainly involved Google Maps,
QR codes, and geo-fencing. The application must be accessible and easy to use by everyone with
general information technology skills. Besides, the application must be protected against damage
or unauthorized use. The information displayed in the application should be attractive, accurate,
complete, quick, and illustrated by meaningful graphics with short captions. The developer
analyzed and synthesized a conceptual framework for developing a gamified mobile application
for Nakhon Pathom community ecotourism. Figure 2 shows the gamified mobile application design

framework.

QR Code GPS Maps Geo-fencing

B xe 9

Request

“@.»
. . Result

Entrepreneur
(Game Master)

android
NPRU

g-Ecotourism
Mobile
Request Application BResult  Internet REST API Fircbasc

u Result

Tourist
(Player)

1‘5,3

. w

Points Badges Leaderboards Reviews

Figure 2 The gamified mobile application design framework

The gamified mobile application was designed by creating a use case diagram describing
all system functions based on the different roles of users. The ecotourism entrepreneurs (game
masters) manage application content and support tourists (players). The tourists visit places and
attend community ecotourism activities. Figure 3 shows the use case diagram of the gamified

mobile application.
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Figure 3 The use case diagram: Interacting with the gamified mobile application

In Figure 3, there are two groups of users and 12 main functions in the application.

The descriptions of all use cases are listed as follows:

(14]
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Use Case 01: The Sign Up is the membership registration function for new ecotourism
entrepreneurs or new tourists. The users must enter a valid email address, set and confirm
a password, and select the user type.

Use Case 02: The Sign In is the authentication function for registered users. In this process,
the users fill out the correct email and password. When sign-in is successful, the system will
automatically lead the user to a different home page, depending on the type of user.

Use Case 03: The Forgot Password is the recovery function for registered users who cannot
access the system because they forgot or filled out an incorrect password. The users enter the
registered email address and press the button. The system will send an email with instructions on
changing the new password to the user's email address. After that, the user checks the new email,
clicks the link, and follows the instructions on the screen.

Use Case 04: The Entrepreneur Home page is the first screen for community ecotourism
entrepreneurs, including a leaderboard, statistic information, a QR code generator (for creating user
ID cards, place tags, and activity tags), and a QR code scanner (for searching user, place, activity,
and other information).

Use Case 05: The Tourist Home page is the first screen for tourists, including a leaderboard,
statistic information, a QR code generator (for creating user ID cards), and a QR scanner (for visiting
places, attending activities, or searching user, place, activity, and other information).

Use Case 06: The Entrepreneur Profile Management is the function that displays the
entrepreneur's information, including photo, name, surname, user type, rating, gender, and phone
number. Entrepreneurs can edit some editable information. In addition, entrepreneurs can display
and download the entrepreneur ID card with the QR code.

Use Case 07: The Tourist Profile Management is the function that displays the tourist's
information, including photo, name, surname, user type, points, gender, and phone number.
Tourists can edit some editable information. In addition, tourists can display and download the
tourist ID card with the QR code.

Use Case 08: The Place Data Management is the function for entrepreneurs to operate
and manage ecotourism place contents, including searching and displaying ecotourism places on
Google Maps, adding, editing, and deleting place information.

Use Case 09: The Place Data Utilization is the function for tourists to play the game,
including searching and displaying ecotourism places on Google Maps, scanning QR codes to visit
places, and rating with comments on the visited places. The tourists will get points for performing
various actions in this section.

Use Case 10: The Activity Data Management is the function for entrepreneurs to operate
and manage ecotourism activity contents, including searching and displaying ecotourism activities
on Google Maps, adding, editing, and deleting activity information.

Use Case 11: The Activity Data Utilization is the function for tourists to play the game,
including searching and displaying ecotourism activities on Google Maps, scanning QR codes to
attend activities, and rating with comments on the attended activities. The tourists will get points

for performing various actions in this section.
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Use Case 12: The System Settings is the last function for users to customize system
defaults, including switching login mode, deleting user accounts, displaying information about the

system, displaying the user manual, and logging out.
To design the flow of each activity in the gamified mobile application, the developer

created activity diagrams describing the flow and condition of all activities. Figure 4 shows the

samples of activity diagrams of the gamified mobile application.
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Figure 4 The samples of activity diagrams of the gamified mobile application

To design the point system of the gamification application, the developer created point
system diagrams to describe the conditions for gaining and spending points. Figure 5 shows the

samples of the point system diagrams of the gamified mobile application.
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Figure 5 The samples of point system diagrams of gamified mobile application
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To design the database system of the samification application, the developer created the
database diagram describing the data structures and relationships. Figure 5 shows the database

diagram of the gamified mobile application.

Database Diagram: NPRU g-Ecotourism
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Figure 5 The database diagrams of the gamified mobile application

To design the user interfaces (Ul) of the gamified mobile application, the screen layouts
were created using an Ul designer. The Ul design focused on simplicity, attractiveness, and
meaningful graphics with captions. Figure 6 shows the samples of the user interface design of the

gamified mobile application.
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Figure 6 The samples of the Ul designs of the gamified mobile application

To implement the Ul design, a prototype of the gamified mobile application was created
based on a mobile platform using Google Maps, Web, QR code, and related Ul components in a
visual programming IDE with a non-relational cloud database. Figure 7 shows the samples of the

gamified mobile application screenshots.
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Figure 7 The samples of the gamified mobile application screenshots

2. Quantitative Results

According to the research design, the ecotourism entrepreneurs and tourists tested and
evaluated the design and development of the gamified mobile application's appearance,
functionality, usability, and user satisfaction. Tables 1 — 6 show the quantitative results of this study.

Table 1 Genders of the ecotourism entrepreneurs

Genders Frequency (N) Percentage (%)
Male 24 80.00
Female 6 20.00
Total 30 100
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Table 2 Ages of the ecotourism entrepreneurs

== TMRMU

Ages Frequency (N) Percentage (%)
<20 0 0.00
40 - 21 6 20.00
60 - 41 22 73.33
> 60 2 6.67
Total 30 100

The first respondent group was the entrepreneurs. Based on Table 1, most entrepreneurs

are male (80%). In addition, Table 2 indicates that the predominant age group of entrepreneurs is

between 41-60 years, comprising 73.33%, while those aged 21-40 account for 20%, and individuals

over 60 represent 6.67%.

Table 3 The results of gamified mobile application evaluation by ecotourism entrepreneurs

Results
Items —
X SD. Interpretation
1. Appearance 4.11 0.48 High
2. Functionality 4.08 0.50 High
3. Usability 4.10 0.48 High
4. User satisfaction 3.96 0.52 High
Overall 4.06 0.50 High

As shown in Table 3, the overall results of the gamified mobile application evaluated by

ecotourism entrepreneurs were high (X = 4.06, SD. = 0.50). The majority of the results were
appearance (X = 4.11, SD. = 0.48) followed by usability (X = 4.10, SD. = 0.48), functionality (X = 4.08,
SD. = 0.50), and user satisfaction (X = 3.96, SD. = 0.52).

Table 4 Gender of tourists

Genders Frequency (N) Percentage (%)
Male 95 23.75

Female 305 76.25
Total 400 100

Table 5 Age of tourists

Ages Frequency (N) Percentage (%)
<20 39 9.75
40 - 21 162 40.50
60 — 41 157 39.25
> 60 42 10.50
Total 400 100
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The second respondent group was the tourists. Based on Table 4, most tourists are female
(76.25%). In addition, Table 5 shows that the majority of age's tourists are between 21-40 (40.50%),
and the rest are between the age of 41-60 (39.25%), above 60 (10.50%), and below 20 (9.75%).

Table 6 The results of gamified mobile application evaluation by tourists

Results
ltems —
X SD. Interpretation
1. Appearance 4.45 0.62 High
2. Functionality 4.10 0.51 High
3. Usability 4.13 0.61 High
4. User satisfaction 4.45 0.62 High
Overall 4.28 0.59 High

As shown in Table 6, the overall results of the gamification application evaluated by
tourists were high (X = 4.28, SD. 0.59). The majority of the results were appearance (X = 4.45,
SD. = 0.62) and user satisfaction (X = 4.45, SD. = 0.62), and the rest are usability (X = 4.13,
SD. = 0.61), functionality (X = 4.10, SD. = 0.51).

Discussion

According to the qualitative results, the gamified mobile application design and
development in this research were consistent with a study by Chen [12] that designed a mobile
application prototype using the gamification concept to promote the Chinese cultural tourism
experience for foreign tourists. The game elements were missions and point collecting to challenge
tourists to learn and understand Chinese culture and history in a local context. [12] Moreover,
this study was also consistent with a research study by Mihaela et al. [14] that applied gamification
techniques to develop a mobile application for tourism to create more challenges for users.
The key technique in the research was the combination of concealed area data with game techniques,
such as point collecting, which indicated the travel progress of tourists. [14]

The overall quantitative results of the gamified mobile application evaluated by
ecotourism entrepreneurs and tourists were high. The results indicated that the appearance,
usability, functionality, and user satisfaction positively affected the potential success of community
ecotourism. The results were consistent with a research study by Chen [12] that evaluated a
gamified mobile application for promoting Chinese cultural tourism. The results showed that
tourists were more interested in Chinese culture and history. The mobile application provided an
enjoyable method for foreign tourists to learn Chinese culture and history. [12] Moreover, this study
was also consistent with a research study by Sigala [23] that used the design of TripAdvisor’s
Funware to investigate the use and the impacts of gamification in a specific tourism context. The
study confirmed that gamification design affected meaningful experiential values and motivational
affordances. [23]
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Conclusion

This research aimed to design, develop, and evaluate a gamified mobile application for
Nakhon Pathom ecotourism. The application helped improve marketing and attract more tourists.
The technology elements in the mobile application consisted of the mobile platform, Google Maps,
QR code, and geo-fencing. The game elements applied in the mobile application consisted of
points, badges, leaderboards, and feedback. The users who tested and evaluated the gamified
mobile application were ecotourism entrepreneurs and tourists in Nakhon Pathom, Thailand.
The results indicate that the gamified mobile application could be the potential solution that

positively affected community ecotourism and fulfilled tourist needs and expectations.

Recommendation and Further Study

Based on the limitations and findings of the study, the following recommendations and
directions for further research are proposed.

1) Optimizing the suitable and influential game elements for tourism.

2) Designing and developing a gamified application on other platforms.

3) Applying the loT, artificial intelligence, augmented reality, and virtual reality.

4) Studying perception, attitude, and adoption of technology toward gamified application

for tourism
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nANduiuienar 80 (Confidence=0.8) Llelilinganudusiusifininindofiogs was 2) wans
a$193UnuUMARaN T T EAT Idnatuayun Uz duiusimeunsteyanisiuatas waznisag
wnuN35UadAsAnEeN AN e lusEUU TCAS UNNINEIREBNIATTAIN WUI d1U150a519NANUENNUS
Adamun 36 ngenuduius dngarwduiusildaadungmadnaula (Decision Rule) ieldlunis
s sUsENdNusAndeniunisidenaivivvesadng uminedeumansay seld

AdAe : MIAnFenlusEuUNa, mileadeya, ngAnuduius

ABSTRACT

The objectives of this research were to: 1) analyze the characteristics of applicants
selecting programs under the TCAS system using Data Mining techniques, and 2) develop a model
based on the analysis results to support public relations, information dissemination, and admissions
planning for the MahaSarakham University TCAS system. The target group consisted of applicants
for bachelor's degree programs under the TCAS system during the academic years 2018-2021.
The research utilized a dataset comprising 58,110 applicant records. The data analysis employed
statistical methods, specifically Association Rule Mining using the Apriori Algorithm.

The results showed as follows: 1) The analysis of applicant characteristics in selecting

programs under the TCAS system revealed that key factors influencing program selection included
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gender, province, General Aptitude Test (GAT) scores, and Professional and Academic Aptitude Test
(PAT) scores. The confidence level of the association rules was set at 80 percent (Confidence =
0.8) to ensure high reliability, and the model developed from the analysis results was designed to
support public relations, information dissemination, and admissions planning for the TCAS system
at MahaSarakham University. A total of 36 association rules were generated. These association rules
can be effectively used as decision-making tools to guide public relations strategies and enhance

the program selection process for prospective applicants at MahaSarakham University.

Keywords : TCAS, Data Mining, Association rule
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N3ENsNMIRANAnw Inereans 338 wazuinnssd (02) WWdwleuvemsdadenuanarin@nu
luaadugaufnwiszuulng (Thai university Central Admission System : TCAS) [1] Feldiduiunisun
fauslimsfinm 2561 Wuduandstagtuiimadadontionun 4 sUuUUedY Ssumiingndoumansany
finissuadasdndenti 4 Uuuumssu Tiun sUuuuil 1 mssude Portfolio Aomssuse Portfolio Tag
LifinsaeuteleudmivinFeuiily dndsuifinnuannsofiiay dhifeulain dnifeunieds I
tinidsuduaiinsiuanitugaufnw suiuud 2 msfuuuulmmiinsaeuteilouviedeasuljin fo
nssuuuulmmitimsasudedeuviedeasuufod dmsutniFouiegluniuiiviemelamlsaFou
TuinTetns uazlasanisanuanunsnfivewsing o Ssaandugeudnuiseniamnasinisaou TiinFoudu
afaslnenssivanugaudnuinazidniumsdaidensuinasinisaoy JULUUT 3 M3uuY Admission
sUsznousmenssuLUY Admission1 AensiutinGeuiidnianisseiuisondnumineutats vieifieui
naaufnyiUssma inasinisAndenldazuuuninigiu TGAT/TPAT uagdvianiiny n1siuaiiag
UszgueSnisuiwisUszmelng (nUe.) WWumibenanlunisiuaidiag nssusuy Admission 2 flanissu
dmsuthiFeunly Taefiussuesnsuivisdszmalng (de) iumbenadlunisivasias Tneldinus
Ardwdnauiivsenmaliaamin 3 U uay sUsuUl 4 n1sfunsedasy Aennsdulaenssdeinisves
anUugaudAnues

L4 o

nATsERnnuneiiddglunsliinadamiiosdeya (Data Mining) lunsiiaseinadnuas
lun1sidenarvivivesdadasiuseuy TCAS uminendeaumiasanu f33eneenismsiuisnaaneaely
nsidenanvinigasiasauladi@nwlusesuuiyanes Tuszuu TCAS ilemsUuuunsidonanuian
voufasing thyluuuildnitannszuumsussnduiusvesaviviitelinsamunguimsnevesiasing
psamugUuUUnnsualinsfniden (4 sUuvunsdniden) wazthsuuvuilduriamndussuunmsng
wHunsAnRennA@nylusEAuUSyg19T uvnivendeuiansany [2] MndeyansadasAnionyanaidi
Anwiluszuu TCAS Ymsfinwn 2564 msfuatassuuuuil 2 msfunuulaam andeyanudt fuwunisiu
TnSeU 3,452 AU ﬁﬁ’lmuﬁﬂﬁmﬁy’wm 14,000 A ffadasAnluiosay 405.56 VBIUKUNITTU
(AulHUN15Y) J91uUEHIUNTAREEN (§anslun1sduduans Clearing House Tuszuu MyTCAS
299 1Ue.) §1Uu 9,007 A T un1sAndendndudosas 260.92 vesunun135U (1ALKNUNIT5U)
fuuiBusuaniiindnu (FeniFouil uua) Swau 2,939 au Sffuduaviiindnw (FeniFoudl wua)
Anidufeay 85.14 Yoauaun155U (FIndununisiu) uagdurudunseaududidne 2,780 au
Freeiuindne Andufesas 80.53 veaununns3u (Finduwunisiv) deyanisiuasinsnuingdy
fududvdiindnvinasfsenuiid@nyimniununisiu Weisuiuinudaiasuasdriunsdadon
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AfS1uIINAIIURLANTTUINN IndeyaunInedeadsiinisussuduiusuagnaununisfuasas
dadeniiielifasinsléfusuaniuanenuini@nuluaudnifadinsldadasielisuugalingi
i Anulndifsusmunisivinniign
ndgmidindgideiivuiaatunisidinaiamiiosdoya (Data Mining) Tun153tAsey
Audnwazvesiaaslunisidenarninlussuy TCAS wazthsunuuiildunatuayunisussndusiug

Joyanangnsuarn1snaununsAndenluszuy TCAS nguuuun1ssu

1. InguszasAnIsIde

1.1 Wigisssinudnuuzvesiadinslunsidenanydviluszuu TCAS lnamadawmilosdoya
(Data Mining)

1.2 Wleaaguuuuannuan e neiildinatuayunsssnduiudineunsdeyanisiuaias
wazNINRUNISUadasAndenid1Anunluseuu TCAS umingndeumansny

2. nasuazuiseiiendes

2.1 ssuunmsfndenyaradindnuiluaatugeudnwiszuulnd WussuunisAnidenyanadi
Anwiluanitugaudnuiszuvlm Tag TCAS [1] fi¥oifiarin Thai University Center Admission System
NUlEVIINTENTHNMTRAUANYT Tnerenans I3 wazuinnssy (87.) Tunsdadenyaaaidi@nyilu
antugauAnuileliaenadosiuulovisufjsunmsfnuivesussiva lnoiivannisddy 3 Usenns Ae
1) thiFeumsegluripaFousuauiisenfnui 6 2) dnFeuuiazaufifios 1 Avdlunismeuiuluain
Adonifieanuanonia uay 3) andugandnwlueiorneiuszyuednmsuAuisszmalng (mde.) yn
wiisaziszuLLAAES 0814 (Clearing House) Wieuinns 1 AvdweadniSou n1sfndenyanainAnyily
anuganAnunszuulual (TCAS) Hagtulifavun 4 uuuumsiuatasdaidon

22 nsiuniiesdoya (Data Mining) 1udunounieaiid (Statistical Methods) 33114
Hayauseivg (Artificial Intelligence) w30358u 1 m‘v‘hmﬁmwﬁuazaﬁmmmﬁmﬂ%gaﬁ%’mLﬁ‘ulﬂu
sudeya viedaiuliluguduiiannsafseyaansaumannldoud snsvimilesdeyaianisaduny
anuideusgludeya gauszasdndnuasnisiuniiosdoya Ao msiisiziuudlidy nsiasies
Awduiug nswng vieguuuuvesteyadudunnuiigndeusg nelideyavunslug waviransaume
Flngrelunmsmaay msdndulalunisuims iewdtymdusing q Safielditiluniesdiefivreiiia
auelitudeyaiifiog wilestoyaazudladgmldundgmuidunumaiaiBnsdidendldindu
Uselomindnveamsvimilestoya Ao msfumanuiideusglugrudeyaiiiolilidinnuiundielunns
Andula

2.3 A1sAuMINgAETUS (Association Rule) iumadiandsvesnisiunilesdoya lag
wanN3Y fio MImanuduitusveateyamelungudeya iilelddnuazvestoyanddunisueni
Snunsflanfstutusnimils Fsonaaziumsmaruduiudveadeyalunguiieaiu fogiatu masey
IlunguiniFeudiianslunistuduang Clearing House fidenadasidniFouluavdumsudiui 1 dud
Tonadududn@nn

mmumﬂgmmamwuéﬁ%umaumwmwa’mwmam Ao miﬂumﬂamamawﬁimgmmﬂu
vesdsagldnanlunisieunuiign 31 fohilunisidentuneuizisfendentuneuiimnsandy
Snuazvestoyalugudeya Woanszornauandefinhenrudlunisiam evilunisdumng
Asdusaansouandldfanng 1
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vouFuld

== = v, ) -
— : fumngudoyai :
gdioya Usangiaunuies \

AT 1 NTZUIUNITAUMNGANUFURUS

Funouis Apriori (Aprlorl Algorithm) Lﬂumumamﬁwu%m‘l,umsﬂumﬂamauamimgiamu
UEJEJLLﬁuﬂiNm:]ﬂ’J’mﬁNWUﬁ Dutumewisiilasuniseensuuarldfuanuilsneganndnieiunouis
Apriori mLﬂumumamﬁmuamwamamiﬂﬂmLLavwmmwmamﬁau 9

ﬁaﬂmimmwawumamﬁ Apriori Taguan 9 u,ma] Usznoudedunaunsitnuiun 2
Funoudieiu Tuneuusn fe n1sasengudoyarinds wazdumeuiiaes fe NsnAdeUNgUToyaing
mmuummuﬂqma;&awﬁﬂgiauﬂuuawsalm ] wanafanIndi 2

1 Ly = {large 1-itemsets};

2 For (k=2; L_#; k++) do begin

3 C, = apriori-gen(L,-1); // New candidates
4 Forall transactions t € D do begin

5 C, = subset(C, , {); // Cadidates contained in {
6 Forall candidates ¢ € C, do

7 c.count++;

8 End

9 Ly ={c¢ € C, | c.count = minsup};

10 End

11 Answer=U, L,

AN 2 TUADUNITVINIIUVIID Apriori

9 mdl 2 fumeunisvhaiurestunouds Apriori Tnsnisvinsuestuneud® Aprior annsa
osueld dail

1. mu%umauamﬂmumamamaLLinLwauummmmmLmawzjusuamamﬂiwﬂgmqwumiuﬁwumama

2. pyndeurAIvR AR TuTeyA diosndaiualasmndudoyaii 7 Henaduanyu
wnniwideinfudaiuayutuiiferiioindu nduieyaiiusingsmiulesiifivunvesiutona 1 Ty
Joya (L, : Frequent1- ltemsets)

3.4 L Aldunasandudeyardeiifivunesiutoya 2 Sufya (C, :Candidate 2 — ftemset)

4. sdudoyannguteyadnadufieturauives C, wagdin C, MAratiuayu
topninAatuayuiush Taemn C, fenatuayunnnimterifumatuayusumiaznaneidu L,

5. vilustadiedt 3 uag 4 dreuntildanuiseatia ¢ 9 L dile k Ae vurnvestudoya
FedugamsaiandudeyariBauazaumsvinnuresiuneuds Apror shlildngudoyaiiusingsiufiuloy
Favun

[27]



NINTIVING “N153nnswalulad aninedesvaguiiasay”

Ul 11 atfudl 2 1Fau nngIAN - FuanAn WA, 2567 F——=TMRMU ——

2.4 snAdeiAedes

otfudt Juzia [5] IiAsemsliimadamilostoyalumsdenanuiviiielonalunisidn@nm
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1M FITenud Baulidedula uagdinsdumnganuduiug Joyanduuuvemansuazdinuaans
fifnanugneesiosay 82.85 afulunganuduiusld 89 ng ndwivinermansquaindaininugnies
Soway 80.88 af1engauduiusla 85 ng uasnquiviinermansuavinalulagirinnugniesieuar
78.85 as1ufunganuduiusle 85 ng lasanunsainanisneassunwaundussuvaduayunisnng
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1. 1p3a9dian1539e

1.1 gadeyagadnsdndenuanaiind@nulusedulSyaes Tuseuu TCAS

1.2 TWsunsu R Julusunsuniwaeuiames (R language) Fadulusunsumeuiianesdmnsu
Uszananadeyansatinuaznisaseansiniiniveuanananiaeda

2. ngudmiang

nguidinunelun1side fe dadasdndenyaraidnfnuilusedudiyginiluszuu TCAS
UnsAnwn 2561 — 2564 97U 58,110 518115

3. Jumeumssiiunsite

dWﬁﬁaﬁlﬁlﬁa;ﬂamﬁuaﬂmﬁﬂLﬁaﬂyﬂﬂaL%"lﬁﬂwﬂuizﬁuﬂ%igigw‘% Tuszuu TCAS Un1sAnw
2561 — 2564 Imaﬁw%’auami%’uaﬁmﬁmLé‘afﬁlm']vﬁwqaﬂisuﬂmﬁaﬂa']mﬁﬂmadﬁaﬁm Tngldnada
willosdaya (Data Mining) 33N1svngAnuduius (Association Rule) LwamiULmeﬂm‘uumﬂﬁuauami
Svadas miULmeiﬂmwmmswUmiﬂiumamwuﬁuaymm’mLmumﬁuammmaaﬂ Funounis
fullunuiagnsouknAensidedissasden fanmi 3

= a a o
AT 3 NTOULLIARTIUATINY
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NN 3 LEAISIUALLDUANTTUIUNITNATOULLIAANITINY TILIURDU 5 TuneU Aal
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Anuduiusteya Jadedeyaldun e, vuialsuieow, Janin, azuuuninsgiuainuatdnialy (GAT),
AZLUUABULIATFIUNIIVINITUALIVITN (PAT), a191399aling wasarduaiuivinadasanusauwans
Jusegnedoyalddisnisnd 1

%%

M58 1 fegretoyanldlunmsinsenteya

Sex | Province GAT PAT1 PAT2 | PAT3 | PAT4 | PAT5 | PAT6 | PATT | Major | Level

B | NUDIANY 4552 | 55.60 56.66 | 65.44 | 58.99 | 0.00 0.00 0.00 1001 1
e | Souidn 65.02 | 65.80 68.80 | 70.66 | 0.00 68.55 | 0.00 0.00 0201 2
YA SouLdn 65.00 | 65.60 60.00 | 60.00 | 0.00 0.00 0.00 0.00 1201 2
i | olass 50.00 | 0.00 0.00 0.00 0.00 57.00 | 0.00 0.00 1601 1

TJupauil 2 nTEUIUNIINTWIENYeYa (Data Preprocessing) Aeduneulunisinssudeyaiay
EXa

thluvhmsiesegi fetoyailtlunisideassi Ae doyadainsdnidonyanaind@nuilussiuusanyes
Tusguu TCAS Ynnsdnwn 2561 - 2564 andeyatilinsyuugiudeyarzfoninisulasteya (Data
Transformation) feushnsiasesite warnisasesfielilusunsudilafesuusiu 4 mawiendoya
ABUNITIATITI Laaivun e (Sex) lown wwaune (Male), WA Fermnale ALuU ARl
(GAT) AzLUUANNTANIEIBINTS tauA Adnd1ans (PATL), Inerdians (PAT2), IAINTTUAERS (PAT3),
andnenssueans (PATA), 3uTnag (PATS), Aaunssummans (PAT6), nwsnauseing (PATT) losann
Juarrsuuuidunadounuuseiiios ARdeldmnundussiutienzuug 4 52U fo NaAsuULTENIN
0.00 - 39.08 \Juszus (L), NaAzLULIENIN 39.09 - 51.48 Wusziunans (M), nanzuuuszning 51.49
- 63.88 \Jusziugs (H) uaznanzuuuszndng 63.89 - 100 Wusedugunn (VH) uazimuadudunisiden
a1v13v0 (Level) 1-4 ﬁ?@&jﬂdﬁa%aﬂ’liLLWUF]I’]%JEJJQJ@‘%QUWﬂaUlUﬁﬁﬂ%@;JﬂaﬂmﬁﬂUmz (Attribute) Wilofinns
wiuddeyaudrazegluguuvudeyaiiadlilunmsiiasgideya ethluneass saziBuametadoya
Fap5199 2

M990 2 MTNFBLENNTUNUATRYA 1YY WM. LAl (M0501)

Sex Province GAT | PAT1 PAT2 | PAT3 PAT4 | PAT5 PAT6 PATT7 | Level
Male Nongkhai M H H VH H L L L 1
Male Roiet VH VH VH VH L VH L L 2
Female Surin M M M L L M L L 4
Female Yasothon M L L L L H L L 1

fumeuil 3 iWudureunsinszinsnaaesdsniseilslimaianisdumngauduiug
Howa (Association rule) wuy Apriori lIWFluMsAeTzinsmaass Teyaitltlunimmeasadudeyadils
Kudunouninndsuteyauinds dalusunsudildlunisussananadoya do lusunsy R ulusunsy
AwIRNRLADS (R language) %uﬂu‘lﬂnmwmuﬁaLmai‘f’imﬁ"wizmama‘i’?agamaaﬁmasmia%ﬁq
nsdlnieuaninanisadateyadildlunisnaassdondulrddeyaidmiveglusunuulnddoning
(Comma Separated Value) .CSV LLﬁ%ﬁ’]ﬁI’ﬁﬁL%Hﬂiﬂﬁ/\lé‘ﬁ@ﬂdaﬁﬂﬂiﬂﬂmim R Lﬁaﬁﬁagamﬁﬂmimam
MEIBNITAUNING
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fupoudl 4 dunsumsasrisuuusiasuazng (Model and Rule) lumsthnanisinsesinis
VPRBIIINTINITAUNINGAIUEUTUS (Association Rule) kuu Apriori (Apriori Algorithm) N15MARBI3IN
msmnganudiudieya (Association Rule) WUy Apriori (Apriori Algorithm) JUkuU#ldaInnsnaaes
aagluguuuunganudusiusiasnisimunainudesiu (Confidence) wazAatiuayu (Support Value)
waziBoniegefanwi 4

@ Unttedi = | O Unctedz x P Untideds* Deta fS . Ewionment History Connections Tutorlal
| [ Sourceonsave Q- +hun | dsoure - g “Impat Dataset = 3 a4anin - list -
15 rules. srredz-sort(rules by="confidence") a || R~ | @ iobal Ervironment -
;? inspect(rules. sorted) pata_n 1972 obs. of 5 variables
1 Data_r 843 obs. of 6 variables
19 rules.all<-apriord (00606) Data_rs6 543 obs. of & variables
20 dnspect(rules.sorted
21 Data_Ra 1410 obs. of § variables
22 plot(rules.all) pata_Rs 1410 f § variables
22 TnspectoT Farm rules

24 plotly_arules(rules)
Z5 TnspectTosortlrules, by-conf™)
rred< sort(rules, by="RHS") rules.all Formal class rules

rules Farm rules

?7 ﬁvenD'ﬁ’ru es’ rules. sorted Formal class rules
o ::1::;1:“:2"3;‘ (00605} rules.sreed Formal class rules
30
31 plot(rules, method="graph’, control=Tist(type= Flles Plots Packages Help Viewer Presentation
32 plotrules, nethod="parac i antral S11onbrearderminuE) B 7oom | Bbport - [0 | of % Pubish
34 1s(pata_3)
2 et Shaw 10 | entries Search
36
» s RITS 4 support  confidence  coverage Tift
Y (lop Leve] 3 Rcript 3 —
i Background Jobs =0
- [32] {SEX-Male.PROVINCE=Udonthani, TGAT=M,TPAT=L}| {Level-Levell} 0.001 1.000 0.001
Senragy Burran.  {Level-Level3} 0.00ZE36578 0.30000 [35]  {SEX~Male.PROVINCF-Nakhonmalchasima TGAT-L.TPAT-M}  {Level 1 0.001 1.000 0.001
00 0.003546099 1.895798 4 . .
[35] {PROVINCE=Mahasarzkhan, [13]  {PROVINCE—Chaiyaphum TGAT-L.TPAT-M} 12} 0.001 1000 0.001
TeH} => {LevelaLevel3} 0002836679 0.80000 | {SEX=Female,PROVINCE=Chaiyaphum, TGAT=L, TPAT=M 12} 0.001 1.000 0.001
00 0.003546099 1.895798 4
[36] {sEX=vale, [30] {SEX-Female PROVINCE-E TGAT-H.TPAT-H} {Level-Level2) 0.001 1.000 0.001
PRSV[NCE Khonlkaen ,
=> {Level=Level4} 0.002836879 0.80000 2] {PROVINCE=Kalasin TGAT=H} 13 0.003 0.800 0.004 1896 4
0 0.0035ie080 26l 4
[37] isEx=Female, 13 {PROVINCT-Bungkan, TGAT-M, TPAT-M} {Level-T evel3} 0.003 0.800 0.004 1896 4

AN 4 NMINARRITIENgANNENTUSTeYa (Association Rule)

fupounisarauvuianinadneurvesatasiunindenaviisiluszun TCAS unvine1dy
umansaa dalinmsuasandeya (Data Transformation ) Aldidudeyannassisnsfumanudusiug
(Association Rule) WUy Apriori LagtdINaNISIATIY ﬁmwmamngmmé’uﬁué (Association Model)
LwawsumiﬂLmumsqmmumsﬂmaaﬂ msthuuudeedluldruuastunounisadisguuuy

dunouil 5 PR Supporting And Planing ﬂamimiﬂwaﬂ,mmﬂmﬂmialm']vwwqmﬂﬁumi
Fonauniviluszuy TCAS uvndendenmanseny Tasismeadamileatoya eldlunisatduayunas
Uszandunus Lagn19eRunssualinsAndendnAnenluszauySyges seuu TCAS

4. sdANdlun1s3de

iidglainsevideyalagnisduminganuduiug (Association Rule) wuuisdanesiiuelnsaes
(Apriori Algorithm) M53lAszvideyamelusunsu R laglddeyansiuadnsdndenyaaadin@nunluseu
USyy193 seUU TCAS wnninendeumansatyd laenismenatuayu (Support Value) Fadunismen
anuasdulunsifindeyanganuduiusmaiudne wagduen nsmaaivayy 4— B8 lag A
wiuteyasudne wa B wnungdeyasnuuniiiinsiudu dsaunsd (1)

support (A— B)=P(AnB) (1)
n1snIAIAUlBgY (Confidence) 1untsnaArauitasiduiielinisiinindeyang

ANUANTUEIAUEY A (LHS) waindayaniangaiuduiusaieyd B (RHS) dlenmaifnuintee
Wisdla daaunis (2)
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Confidence (A — B) = P(A| B) 2)

nsmANgennaed (Lift) lunismeaivsuensiinguuuy nganuduiusnisiiudie A
(LHS) wagnganuduiusviesnuen B (RHS) Mflanuduiudiiieds dswaunis (3)

P(An B)

Lift(A— B) = P E)

(3)

Taeh

P (YR

P(A) fie dadiudnwiusienisteya A sensunenduitavie
P(B) Ao dadiuduiusiensteya B Fensunenduitavie

nHANNENTUEEUEIY A (LHS) Wdiindoyan1anganuduiusaevi B (RHS) lsifunssioriu
NNTIATIRRNANEUENITIEoNa1vINIvesalnsgITulan muaAatuayy Wiy 0.5

(Suport = 0.5) wazfvuaAALLdeiuSesas 70 (Confidence = 0.7)

NAN1599¢

1. iamInTeinaanuazvesdasiasiunisidanaividnluszuy TCAS lnswnatiamiiosdaya

NnNaMTIAsIEitoyamnsaaingaudiiudusinudnvazsdendusiuavivaFud
aulaluaniviiu Tnefideldimunenaiivayy wihiu 0.05 (Support Value) uazfmunsianuidesiy
Sovaz 80 (Confidence Value) ipaulaiamznganuduiusitanudeiuiiiings uaznganuduiusi
Ithuglaldnfu nganuduiusutasiteulvasdifissmadnsdouladorviniy fegrsanunsnadang
aruduiusuestayaldionmn 36 ngarmdiiuinanudesiuiidinun seasBeadimned 3 way
annsaai1snanismaaeslugULuuILg (Parallel Coordinates Plot) Wumsuanssafiiunuusuuiiiia
uifumnuduiusssvinetady sandeadenind 5

SEX=Female

Level=Level2
PROVINCE=Khonkaen
PROVINCE=Buriram
PROVINCE=Udonthani
Level=Level3
PROVINCE=Chaiyaphum
PROVINCE=Loei
PROVINCE=Kalasin
PROVINCE=Nakhonratchasima
PROVINCE=Yasothon
SEX=Male
PROVINCE=Sakonnakhon
TGAT=H
PROVINCE=Ubonratchathani
PROVINCE=Mahasarakham
TGAT=L
PROVINCE=AmnatCharoen
TPAT=H

PROVINCE=Roiet
Level=Level4

TGAT=M

TPAT=L

TPAT=M
PROVINCE=Bungkan
Level=Levell
PROVINCE=Sisaket

N

1 1 1 T 1
2 1 rhs

S
w

Position

mwﬁ 5 nan1snaasauuuvum (Parallel Coordinates Plot)
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M1519% 3 NANTTIATILIANYALAUTUS

LHS RHS Support | Confidence Lift
[1] SEX=Male, PROVINCE=Udonthani, TGAT=M, TPAT=L Levell 0.001 1.0000 12.478
[2] SEX=Male, PROVINCE=Nakhonratchasima, TGAT=L, TPAT=M Levell 0.001 1.0000 12.478
[3] PROVINCE=Chaiyaphum, TGAT=L, TPAT=M Level2 0.001 1.0000 5222
[4] SEX=Female, PROVINCE=Chaiyaphum, TGAT=L, TPAT=M Level2 0.001 1.0000 5.222
[5] SEX=Female, PROVINCE=Buriram, TGAT=H, TPAT=H Level2 0.001 1.0000 5.222
[6] PROVINCE=AmnatCharoen, TGAT=H, TPAT=H Level3 0.001 1.0000 2.370
[7] SEX=Male, PROVINCE=AmnatCharoen, TGAT=H Level3 0.001 1.0000 2.370
[8] SEX=Male, PROVINCE=AmnatCharoen, TPAT=M Level3 0.004 1.0000 2.370
[9] SEX=Female, PROVINCE=Chaiyaphum, TPAT=H Level3 0.001 1.0000 2.370
[10] PROVINCE=Nakhonratchasima, TGAT=H, TPAT=L Level3 0.001 1.0000 2.370
[11] SEX=Male, PROVINCE=AmnatCharoen, TGAT=H, TPAT=H Level3 0.001 1.0000 2.370
[12] SEX=Male, PROVINCE=AmnatCharoen, TGAT=M, TPAT=M Level3 0.004 1.0000 2.370
[13] SEX=Female, PROVINCE=Yasothon, TGAT=M, TPAT=M Level3 0.002 1.0000 2.370
[14] SEX=Male, PROVINCE=Buriram, TGAT=H, TPAT=M Level3 0.001 1.0000 2.370
[15] SEX=Female, PROVINCE=Udonthani, TGAT=H, TPAT=H Level3 0.001 1.0000 2.370
[16] SEX=Female, PROVINCE=Yasothon, TGAT=M Level3 0.004 0.8570 2.031
[17] SEX=Female, PROVINCE=Sakonnakhon, TGAT=L, TPAT=L Level3 0.008 0.8460 2.005
[18] SEX=Male, PROVINCE=AmnatCharoen, TGAT=M Level3 0.004 0.8330 1.975
[19] SEX=Female, PROVINCE=Loei, TGAT=M, TPAT=M Level3 0.004 0.8330 1.975
[20] PROVINCE=AmnatCharoen, TGAT=M, TPAT=M Level3 0.006 0.8180 1.939
[21] PROVINCE=Kalasin, TGAT=H Level3 0.003 0.8000 1.896
[22] PROVINCE=Bungkan, TGAT=M, TPAT=M Level3 0.003 0.8000 1.896
[23] SEX=Male, PROVINCE=Buriram, TGAT=H Level3 0.003 0.8000 1.896
[24] PROVINCE=Mahasarakham, TGAT=M, TPAT=H Level3 0.003 0.8000 1.896
[25] SEX=Male, PROVINCE=Chaiyaphum, TPAT=H Leveld 0.001 1.0000 3.264
[26] SEX=Male, PROVINCE=Chaiyaphum, TGAT=H Leveld 0.001 1.0000 3.264
[27] SEX=Male, PROVINCE=Ubonratchathani, TPAT=H Leveld 0.001 1.0000 3.264
[28] PROVINCE=Sakonnakhon, TGAT=M, TPAT=H Leveld 0.001 1.0000 3.264
[29] SEX=Male, PROVINCE=Chaiyaphum, TGAT=H, TPAT=H Leveld 0.001 1.0000 3.264
[30] SEX=Male, PROVINCE=Sakonnakhon, TGAT=M, TPAT=H Leveld 0.001 1.0000 3.264
[31] SEX=Male, PROVINCE=Roiet, TGAT=L, TPAT=M Leveld 0.001 1.0000 3.264
[32] PROVINCE=Khonkaen, TGAT=H, TPAT=H Leveld 0.004 0.8570 2.798
[33] SEX=Male, PROVINCE=Ubonratchathani, TGAT=M Leveld 0.004 0.8330 2.720
[34] SEX=Female, PROVINCE=Khonkaen, TGAT=H, TPAT=H Leveld 0.004 0.8330 2.720
[35] PROVINCE=Sisaket, TGAT=H Leveld 0.003 0.8000 2611
[36] SEX=Male, PROVINCE=Khonkaen, TGAT=H Leveld 0.003 0.8000 2611

2. wansadegULUUIINMSI iR dunatuayunsUssduiusinouniteyanisiuading
safegUiuUInRAaMTIes g dnatuayunsssuduiudineunstoyanisivatas uas
mynausumsiuasiasdadeniii@nulussuy TCAS umfinendommansaiy nnansiinTeinsed 3
TagiFosdfunnuddnesngarmdiiudvnadiua (RHS Level) andusiunisasing 1-4 deyaiiusing
1NNYN1SNARBIUTENBUAIY NYAUEIe (Left Hand Side : LHS), Nauan (Right Hand Side : RHS),
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Aatiuayu (Support) MstAnnganudusiug, Annudesiy (Confidence) fovazvainganuduiusves
nnFudne (LHS) iatufungauduiusmaiuen (RHS) uazaauaenndos (Lift) iudiluaninis
\Aarnuduitusueangmsinudie uazngmadiuriinderusnntesiiede el lavesnisidang
auduiusunntu §idelduanieduneegnangauduiudifies 10 ng uazanansntiAuELRuST
Ifneanuuuilonsununsiuasinsdmdonyanaaiin@nulussfuusyaeiszuu TCAS deldlfosune
mMaAangenuduiusTiietuseasBunnisesuiefinesdl 4

A15197 4 N3BTUIBNHANUAUNUS

Rule No. Caption Confidence

1 grainsdumens gay ogdimingassiil uagazuuu TGAT aglusyAuuiunals uay | 100.00 %

U

Azl TPAT agluszius uadadainsezillonadonainsanu iy Suduil 1

v v

2 drfadasidunane yazegdaninuassivdun uagavuuu TGAT aglusedusi uay | 100.00 %

U

AzwuU TPAT aglusziuuiunans uaddalinsezillomadonainsanuiy iy Suduil 1

v

3 gregdminutugd uarazuuy TGAT agluszAumn uazazwuu TPAT agluseduuiu | 100.00 %
nans 4gatiadnsaziilonmadienadasanvivndu Suduil 1

4 mwamnﬂmwwm hae E]EJ?N‘VT’JWUEJQLI Uazaziuu TGAT afﬂ,ui“‘ﬂU(ﬂ’l Llﬂ ATLUU 100.00 %
TPAT EJEﬂ‘LﬁuﬂUU’mﬂa’N Léﬁ?laﬁllﬂ3’%u3JIE]ﬂ’]ﬁLﬁEJﬂﬁ1Jﬂiﬁ’]“UTJ‘U’]L‘Uu @'Ll(ﬂ'U‘IA 1

5 drfatasdunands uazogdaininyisugd uszazuuu TGAT aglussduas uazasuuu | 100.00 %
TPAT aglusziiugs uaadadnszilonadonalinsanuiivinlu Suduil 1
6 915jasinsegTaning1unaasey uarazuul TGAT agluseduge uazasuuu TPAT aglu | 100.00 %

1y

sedugs uafainszilomadonadinsanuniviu Suduil 1

alnsiduinaene LLE”@SQQ%?@@WUWQLR}?N Uagazuuu TGAT 881‘145 ﬂ‘U?N Uaa 100.00 %
asavilonadenadasanviivdu & EJ‘L!G]‘U‘V] 1

]
e o
QN D
e eS¢

ﬁﬁJﬂiL‘UUL‘WﬂﬁI’]U LLﬂa‘f@EJi]QW’JﬂE]’]U’]‘\]Lf\]iiU hagaziiuu TPAT 881‘145 G]‘U?N Uaa 100.00 %
ﬂiﬂum@ﬂ’]ﬁmaﬂﬁmﬂﬁﬁ’l‘m’.}“ﬂ’lL‘Uu EJ‘L!GTU‘V] 1

[e¢]
D fe
\)E
>33

e e

P
N
e | &2

G
9 dradasiunands Uazogdaning1unalaiy uazaziuy TPAT agluszduge 4aa | 100.00 %
fasinsazilemaidonasiasany vy gusud 1

10 gjarlnsoddminuATIYANT uazazuUl TGAT aaiuswﬁuaa uazAnuzuuY TPAT aglu | 100.00 %
sefusudafasinserilenadenasinsanu iy Sudud 1

2AUS19NANT5IY

1. mynsgvRuanvazvesdaiasiunisifenaivivnlussuy TCAS lnswmaliawmilesdeya
WU 38n19n13AUMINgANFUTUS (Association Rule) 358ane3fiutelnsead (Apriori Algorithm)
Tagrmundrmuidesiu (Confidence) vasnmsinneiiielilsinganuduiusisiniunindeiegsfovas
80.00 NamﬁmswﬁfjﬁaﬁﬁwaﬁiamsLﬁaﬂé’uﬁuawﬁmmaﬁqm Ao Uadumunavesading, Jadesu
Fan¥e, Yadesuazuuumnuatinialy (TGAT), Yadusuauatianisiviien (TPAT) auddiu donndos
fuaAdevesetiud Jusis [10] 1iAnwideiFesnsneiansaumaitonsiaunssuualivayunisong
wHUAISAREDNUARALIIANYITUSEUY TCAS UM ANg1FBUMIANTAIN HANITITENUTY FFNTAUNING
ANUFUITUS Yoyanguuyvemansuardenuaans de1ainugnaedfesay 82.85 nguiv1inerans
guamiiAnAnugneesfesay 80.88 uaznquiyinenmaniuasinalulagiiinanugniesiesay 78.85
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2. iansadeguuuumsiinseinudnuusvesalaslunisidenaiv ivlussuy TCAS lag
wellawiloaoya awsaunatvayunsussndiusineunidoyanisiuadag kagn15319ununs5y
afasdmdenith@nuilusyuy TCAS imimendoumanseny esananansatnanisinsizsinasrady
ngmssndulalunisidendusivanviivinsasiasdengiairdladinn 36 ngaudusiug aenadesiu
uATevesetiud Juze (8] IWAnv1ITaiiesnsAumngainuduiusdoyaddnlnsiflemunsyuy
Uszduiusudngaseaulal lnswalianisninganuduiusdeya (Association Rule) wuitaunsai
sUuvuteyaidslmiierimundussuulssnduiusndngnseoulay

a

3. Mndgymveanissuadinsdndenyanaidi@nuiluseduuTygns seuu TCAS uninende

(g

=

UCRED fffatasidusuumnnudsidoudainsidudniidndne uazdunsmenudaidn
Anwriifidautiesniununsiu nuideildeseiausnuusdoyad adasiinunlumsdonsus
ain tielimsunudnyariiuvisislunisidenduduaianin ensaununisyssanduiug 1
wunsasing SaenumumsesnuuussuugUiuunsatastuusanadvitelilsdulatasigudu
a3 Snnunsenuiadulumusunisiy vielndifestuusumsiunniig

foyanisivatasnui fffusuaniiin@nvinasimenudnird@nwiniusunsv deiey
fusnnufadasuazfitunsdadonidsmaunnnituaunisivinn andeyauniinendoaising
Ussmduiusuagnaununsivaiasdadenitelifaiasléusuaniuanonuduirdnuluauiui
Jasinsliasinsilelidnudainsfinsnuiidh@nulndiAssununisiunniiae

JoLAuDLUY

mu'ﬁ%’aﬁlﬁ?Lﬂiwﬁ%’a;ﬁami%’uaﬁmﬁmé’aﬂqﬂﬂaL%’ﬁﬂwﬂussﬁ’w%@ﬁym%‘izw
TCAS ilovnanuduiusnisidensusiuanuingasing %ﬁmﬁﬁﬂﬂ%’jﬂﬁﬁwm%ga{Jﬁaﬁmﬁm q e
dsnasiomsidendusvanyivvesiaing 1y JadesunanisiSeuadsazay uaznanisiSounauansyes
Hasias (GPAX/GPA) TadaiusuinveslsaSeunazadufunuefiisn (inweanuanusadu o) s
amﬂmﬁfﬁ’ﬂﬁLLmﬁmﬁ%ﬁ’]ﬂﬁ&JLuéwﬁuwﬁwmﬁmaaﬁmiwﬁtﬁuLauLﬁ@iﬁﬁumgﬂLLUUﬁLﬁWﬁumﬂms
asinsdensusivanivivesiadinsszuu TCAS Welildnganuduiusiigniosnntu

naAnssUUsENA
1Asen1933edlasunisatuayuaindunuaamyun1sideaniulseuiaiusels
U5zl 2566 uinenauamansam
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m9iselundell T¥mquszasdiito 1) fannssuumuguanzwndoslagliivaluladdumnesidn
assnadlulsaFoumeiisanuin 2) naasddszuumuauannzwndeulaglimaluladdumesidaly
Tsadoumzidpinuu sz 3) Anwiarwfianelavenununsiiidessuuauauannziandonlagld
weluladdumesdnvesasmadlulsudounizidsnuu nguidwanefe nwasns Srudwarh dua
iy Sunawles Fwmdandug S1uu 40 au wdesiledlilunide 1) ssuumuauanmzwndeslasld
weluladdumesidnvesasndslulsadoumzidsnuu 2) uwutufinnmadeulssansninessyuy
uay 3) uwvasumuaufianela nisvaapuUsEAnEnmvesTEULReN1TITIaTe Awsfives dadedl
1) Angamndl way 2) Aenududining adnflilunside Tiun Aede Jovasuardnadonuusnesgiu

nanFATenuin 1) sanmsfauszuuauananzundeulagltinaliladdumesidnassndsluy
Tsafoumzidanuun wud fesduseneu 4 dau ldun (1) ssuussatagungivasaudu () ssuuileu
foya (3) szuvdaifiudoya uaz (@) szuuUszana wui mevhauvesszuLiuanstoyaruReuansAFng
1 lpegnelivsednsnm 2) nan1smaveaeuszuumuAnaniskingenlulsaseudiaes wui suuaunse
Farngamgldous 0 - 100 °C uagaruAudinivslEdus 2006RH - 80%RH TnefiAnAumsnzaunely
Tsadoumedsinuun Aialdde guugfieg 30 °C uay muTuaYf 609%RH ALY srUUSsELT
wamsan AN uazaTuedlsaFoumsdsnuuld naeanan wansdoyakiuae el
invnsnsiuideyaldnaeanaraunsaihdeyauisesinsnasndunsmgiusnuuldmaonried wl
Tutggrun Jafleiisuiisusswinsruusafuiussudlnl wuih ssuulmifssavsnmannnitlugiu
naiAsumeiSaludd 1Wussnuau uadldszernailumawdsuiini desniiszuududu uay 3) wa
nsAnwAnuianelaveununsfiiroszuumunuansindolaglineluladdumefidavesassmady
Tsadoumwdoanuun leunmsmedlusedu funn feadveylusydu X = 4.44, SD. = 045) efiansan
Fesu wud szuuiuusslenilunisdesenendin eglusziuan X = 4.55, SD. = 0.50)

AdAey : sruudalud®, nuu, Inunsdaases, walulaBdumesidnassnds
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ABSTRACT

This research aimed to 1) develop an environmental control system using Internet of
Things (IoT) technology in a frog breeding house, 2) test the environmental control system using
loT technology in a frog breeding house, and 3) study farmers' satisfaction with the environmental
control system using loT technology in a frog breeding house. The target group consisted of 40
farmers in Ban Kham Pla Fa, Khammin Subdistrict, Mueang District, Kalasin Province. The research
instruments included: 1) an environmental control system using loT technology in a frog breeding
house, 2) a system performance test record form, and 3) a satisfaction questionnaire. The system
performance test measured two parameters: 1) temperature and 2) relative humidity. The statistics
used in the research were mean, percentage, and standard deviation.

The research findings were as follows: 1) the development of the environmental control
system using loT technology in the frog breeding house revealed four main components:
(1) a temperature and humidity measurement system, (2) a data entry system, (3) a data storage system,
and (4) a processing system. The system effectively displayed data on a screen, demonstrating high
efficiency, 2) The performance test of the environmental control system in the experimental house
found that the system could measure temperatures ranging from 0-100 °C and relative humidity
levels from 20% RH to 80% RH. The optimal environmental conditions for the frog breeding house
were identified as a temperature of 30 °C and a humidity level of 60% RH. The system displayed
real-time temperature and humidity data on a screen, enabling farmers to continuously monitor
and analyze information for year-round frog breeding, even during winter. When comparing the
traditional system with the new system, the new system proved to be more efficient in terms of
automatic water changes, reduced labor requirements, and shorter water change times and
3) the study of farmers' satisfaction with the environmental control system using loT technology in the
frog breeding house showed an overall satisfaction rating at a "very good" level, with an average
score of (X = 4.44, SD. = 0.45). Specifically, the system was rated as highly beneficial for career
development, with an average score of (X = 4.55, SD. = 0.50).

Keywords : Automatic System, Frog, Smart Farm, Internet of Things technology
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wigAvTavesnuw seuumuaudnlutdde dutiatendnivaslinamisidosnuuniivssansnimgs
aonndasiu [10] Mnaluladdunesiinvesasmaslunismsaaougunmthdmiunisdssdniindy
fiddylumsimuignamnssunisinunsuuudadu szuuasnaouild maluladumesidnves
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CERVGN ﬁ’m’limhEﬂﬁm‘lﬂﬁﬁﬂiﬁﬁ?’\ﬁfvﬂmﬁﬂLﬁmﬁUﬂmﬂ’]Wﬁ’lw{aﬂ’Ni’mL%’J Faanunsntaganandes
mﬂmﬁmmaqﬂmmﬂuaﬁwaw%ﬂqamiﬁuﬁumumﬂgﬂwaﬂﬁ

2. wamsvnaasldszuumuauanrznndolaglfinAlulatsusesidslulsudoumadonuun
Tudauranisvesmsiauszuusn o AldmeArlisufuuiwosannsaiaumudeulaiismuals
Tuszuumuaunshaudaludd wuih anansarugueamgiiiegluraumenzay egil 30 ((O) way
AALTudLiMS ansamuauAeumInzanlFogd 60%RH anInThauATifInualy szuu
avauanzmndeulnglfinaluladdunefidnvesasmadlulsadoudians dnsuanwwalddsd (1) e
gaungil anusa¥aldfaust 0 - 100 (°O) AANLIMINEAN 9YVTENIN 32 - 37 (°0) (2) ARy
&S aansataldRous 30 %RH — 100 %RH APMVINEAN 30T TS <0%RH LAy >70%RH
uenaniisruuaruaudimsiinnuusiusiuazshlfinumsnsasanauiglunsdanisngdeanuaniu
uenniinwasnsdeannsnmizidsanuuldnaoanstaislulsudounivauannzuindonlasly
welulaBdunesiinuesassnds aennass funsdnwives lwysd a3da uazany (6] Iéfamunszuy
AvausaluiRLarauFunelulsafou wud ssuumuaudaluiRamsoSwhauuasngan sy
nunaniidinua Sy manuauanmermaniglulssdouiaindessil 25-35 ssrnwaifea ua
donRaodiu 5w 191N uazamy [8] liidenavesgaum)isan1sasyiuln dnsIN1sTenmeTaIHBuLl
WusnuwgnNNEy LLavLwaﬂﬂ‘mwaﬁuaaammmaamﬂmsﬂgﬂuﬁLLavamwmil,wwWﬂ"memmaﬂmam wud
mmamwauuwuammaﬂwaﬂummwumwamsm gRugnUUIgNNaNaINsavn ld uagnisAiuay
qmmwmmuamamiwaummawuﬁqﬂumqnmaumaaQ"’mesumw 30-36 DeALgALTYA

3. uamsnwaufianelavesnwasiiiressuumueuannzwndeslaglfinaluladdume il
vosazswadlulsaFoumnzidsanuun nMsianszuusalud® mawdsudiedngllsadoumeiony
u drwansveziia annsliusanu lunsdsudehldinissuudaiy sansinse wuh anaiis
wela Toswogluseduunn (X = .44, SD. = 0.45) diefinsansiesu wud szuuduuselovflunisse
gan 1N aglusediuunn (X = 4.55, SD. = 0.50) @8AARDIIU NEYAUT ASANATIN UazAME [7] 1§35050
mMsaunszuumuauanzwndeslngltinaluladdumefidavesassnddulsaFoudrass nsddnw
anlrwuaneiugmimuinnumsiaufiamelalaesiuegluszdvanniign szuuidulslevilunisdesen
9T

JoLauDLUY

ATeiansndmanmifelulFlumetauasiuUsyansnmuesszuuamuauan Iz E o
Salusplulsedounisimnudsenuiissduusslonisonisinensanunsamnznuldnasniad sadeson
nawiee Tusunan

mAseluadelumsiUisuiiounandnnsmizdeny sunsiesgiivln sasnisseame
L‘ﬁ@LU%‘EJ'ULﬁEJ‘U‘lJSSa%%ﬂWW‘UENi%‘UUﬂ’JUﬂJJﬁﬂTJSLL’JG]éj’ejiJﬂgﬂ 399 LLazL‘U%'EJULﬁamgmﬁunuiumilﬁmﬂu
WmeseuUlsuSaudInsey

[47]



NINTIVING “N153nnswalulad aninedesvaguiiasay”

Ul 11 atfudl 2 1Fau nngIAN - FuanAn WA, 2567 F——=TMRMU ——

LBNE15919949

[1] S. Theerawiry, "Smart Farm, environmentally friendly farming." Accessed: 2016. [Online]. Availabld :
https://cdc.parliament.go.th/ewtadmin/ewt/parliament_parcy/ewt_dl_link.php?nid=37410&filename=Thai_Na
tional_Assembly (in Thai)

[2] J. Manwicha, "Smart Farm Technology," Hatyai Academic Journal, vol. 14, no. 2, pp. 201-210, 2016. (in Thai)

[3] K. K. Patel, S. Patel, P. G. Scholar, and C. Salazar, " Internet of Things-IOT: Definition, Characteristics, Architecture,
Enabling Technologies, Application & Future Challenges," International Journal of Electronics and Computer
Science, vol. 6, no. 5, pp. 6122- 6131, 2016. DOI 10.4010/2016.1482

[4] R. A. Mouha, "Internet of Things (IoT)," Journal of Data Analysis and Information Processing, vol. 9, pp. 77-101,
2021.

[5] W. Fongngen, S. Petchhan, and R. Yajor, "Application of loT technology to control smart farms in mushroom
cultivation greenhouses," Journal of Information Technology Management and Innovation, vol. 5, no. 1, pp.
172-182, 2018. (in Thai)

[6] P. Srinil, T. Puangsuwan, U. Buatoom and S. Kunjet, " Automatic Control System Application for Melon Growth
in Greenhouse Using loT and Fuzzy Control," Journal of Science Ladkrabang, pp. 74-89, 2020. (in Thai

[7] K. Dongsongkram, S. Punpitak, P. Premto and T. Trisakul, "The Development of environment control system
using Internet of Things technology in Green House Via Cockfighting," Journal of Applied Information
Technology, vol. 8, no. 1, pp. 103-116, 2022. (in Thai)

[8] W. Woraserm, L. Chantabut and S. Pimratch, "Effect of Temperature on Reproductive Performance of Crossbred
Frogs in the Winter Season," Prawarun Agricultural Journal, vol. 16, no. 2, pp. 339-348, 2019. (in Thai)

[9] B. Srisaad, Preliminary research, Bangkok: Suwiriyasarn, 2010. (in Thai)

[10] N. Ya’acob, N. N. S. N. Dzulkefli, A. L. Yusof, M. Kassim, N. F. Naim, and S. S. M. Aris, "Water Quality Monitoring
System for Fisheries using Internet of Things (IoT)," IOP Conference Series: Materials Science and Engineering,
pp. 1-12, 2021. doi:10.1088/1757-899X/1176/1/012016

(48]



ANSWAILMAY “UNA1” LNDEILESUAIULUAAT
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UNANELD

neifendsiliinguszasdifio 1) sonuuukaznsTmUINLARNRIMES “dnd” ileduady
AmLLAR way 2) Anwiaufianelavesdiduiny “dndn” ndudiegte IindnAnvisula 1 Ay
walulagnisinwasuazimalulaganainnssy unine1des1vigmesysel 319U 30 AU MeIsNIsHy
0619479 1a3esilefldluniside liun 1y “sninuay wwuasunuanufsnelavessiauiny “sinf”
adanllunside Wi Aafeuasdnidesuumnasgu

NanITITENUI 1) MsoenuuukaznIREUILNL “Inin” ilodsaTuanumne nud iy
“sinf1” epnuuUmINIzUIUNTERNLULlATIA I TIA T BazNTTUIUNTaTslATIAT N SLEIT 0
Ingfiansanesnusznauldaluriatvssnuluuiunvesnisadranuainunum Usenauaieg (1) ng
(2) 519%a (3) 13093712 (@) Faazas (5) @anun1sel wag (6) Anudnsamudivee wag 2) nansin
ANufisnalavesdidung “dni” wud wansusedmny “dni” lunmswegluseduun (X = 4.31,
SD. = 0.76)

o

ANEIARY 1 INUAIUUNUIN, AIUAAT, BIAUTZNBULTIUTUTIAUIDINY, NTZUIUNITOBNRUULAZINAIU
A0NUneNIITUNISLENT DY

ABSTRACT

The objectives of this research were to 1) design and develop the computer game Makka
to promote compassion, and 2) assess the satisfaction of players with the Makka game. The sample
group consisted of 30 first-year students from the Faculty of Agricultural Technology and Industrial
Technology at Phetchabun Rajabhat University, selected using simple random sampling. The
research instruments included the Makka game and a player satisfaction questionnaire. Statistical
tools used for analysis were mean and standard deviation.

The findings of the research are as follows: 1) the design and development of the Makka
game to promote compassion were conducted based on a narrative structure design process. The
game, developed as a role-playing game, incorporated the following conceptual components:

1. rules, 2. rewards, 3. story, 4. characters, 5. situations, and 6. goal achievement and 2) the assessment
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of player satisfaction with the Makka game revealed that the overall satisfaction was at a high level,
(X =4.31, SD. = 0.76)

Keywords : Role-playing games, Compassion, Game Conceptual Element, Narrative Architectural

Design and Creation

UNUI

vénaeuiiddgvemsynmseauAemsaiduiguainniglugniouen suduawasugud
ﬁaﬁuamﬁuaqmﬁu’ﬂL%ﬂﬂﬁ]l,ﬁmuﬂﬂa@jﬁmmimmm [1] anumansenuenazsegduiussdusznounil
YomsAmsanuunAnmsinineiineliiAnanuduiguundsay tnideuszendlivdnmemivisdly
nsfnwiiedasialiyaainsiinnuguuazaunmdsdidnigldanmundennsvhinukaznisesua
wieudmuiinAnuilunisuszneuen@n [2-4] Tasaramangvesanumnm Ae AnuusIsaunligdy
Iosuanugu [3), [5] YamddguesnsiauinisiteudmunmsssuatessinvesiseulussAuanufng
AemsviansiidausiuuazusgdlalunsiFeudinunisiFouimunisisouduvuussens detlgmnisun
wssgslalunsfeudonadianvmanianssunafousidnuasiiswn nstwunadeudiunussa
BessmvesSeuiaedimsdaianssumsGouiidegnifledaaiumsF sudiBeUszaunsalliungiGou 6]
TnsauAdevestugr sasaias uinleas waz nquain uaund nanidelusunvuinandunisludeds
viswalumsuindenginssunmadafudedviavess vy [7]

\nwamunUIm (Role-Playing Games: RPGs) AsauAguUssauMsainsiduinuinainuassisly
dureassaving seduaTuTime TaidinsaidestedemiidaadassanunsaiiteEiaun
anunumddusilunuuwuulaney [8-9] dwalvinuaiuunumiuwildudnandunuimaiunisang
Tngianzegadamstinuainunumuiuedosdodmiunisaeuiingtaelng ould Fousidenly
unidou [10] venaninuaisunumdsdnaiunsfidinsuvesdiou Tavaunsnaduusgddalunis
Seus Mnwen13@niase nsAnegeiliinsugiawarn1sidnisud Jymiedieasieasse [11-14]
nseenuUUATTRILINIANUNUIMETAaInsaUT uussan UnenssunisiaiFeslamuuiunveg
o Fsfumisliauddgreanminenssumaidnidesveamsaiianuauunumazdeliiduinnu
Fossnlulanveainy [15-16] Tuvniriesduszneuideluviadvosnuluvuniidutislunisiasu
Uszaumsaimsdsinendieuiiuanuaynauazmstidusmvesiay [17-19]

faduanuideifsihiaueiinsoonuuuuasiaminuanunumdaaiusraunsaingFous
Fenumeufiimeifiannsauiuuiionlvinevausseufesnsmuuiunueniaioudiuaumann
Feeaduszneudalufimivennudunalnddiifidugaslunisiasuyszaunisainndninegaei iy
AnuaynauIuLazMstiduTvesiiau lnsldandnenssumsiaiesuazesdusznouidal uvimiues
naluviunvesmsaianuaimunu e ifiaunufidiusniunisisoudiasiasuainaiamunnisdy
auamduthlugnsdunailesiis
1. InQUszaeAn13Y

1.1 tieeonuuuuagmsiimunng “finf” ieduaiuanuiunm

1.2 Wefnuanuiienelavesdisuny “si”
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2. lenansuazayideiiiendas
nsdnfiunisideluafed WiAnudeyaanienarsuarauiddeiiieades it doyaun
Usenounside deielsdnudwieluil
2.1 Lnuaauunum (Role-Playing Games: RPGs)
WUEINUNUW M3BLnuud RPGs ludetnaluguiuuddva faunuanusanusdnluly

Ry
o

unuImualanve Ny smmLaummamﬁmiﬂmmumLLangauwuﬁﬂuLuawwaaiaﬂuu [20] \naaay
unmiinudnvarddyfefiaunansauiuusadeninunsruiumaaidedluyusowesitazas [21]
Taeidosiloddgydmiunstiausuuniuinuamunuimaenisaiandnenssuzessudunis
doansUuIANNIToNIUUNLIUNTIA LTS Tansia AU MR fesTIUTINesdUsEney
Yoeslanizes 877 uAnnsiaes Uiduiudseninsdidunaszing Wusu nsnauesdUsznouvesns
wiFesluviunvesnuainunuimiaduanaimedmiugEuiamn Tl we. 2567 aesuiiiuazane
thiauenszuIun1senuuuaadnenssunisiani3es (Narrative Architectural Design) LAENSEUILNNT
a¥19a01Unen3530n1518113049 (Narrative Architectural Creation) luU3UNYeINTAEI0ANEILUNUIM
fansrurunsdenandnidodenlesaruduiussening "WeomFessn-esuai-ananiiinenssy’ vesnu
UM Ssdsuansznuseensuaivesidunaziinyusyavsamlunsievenizessn [15]
2.2 parUszneudsuluirtdmsunuainunum

Andnvuzddyedmilafdnddyiduaduliinumuunumussauanueiafensidiay
a1unsawdndiauszaunisal (Player's Experience) Haunistauiny nenguaanisiaunudunalnlunis
AuANNSIEY Mafiaundiaras swfensimueiinnisveaiessnagluing [21-22] mseenuuus
azasuarmMaiiazastisiaiuUstaumsalnsslifugiaurumsiaunauamsafiudsundaly
veeaYAT [17-18] uammﬁmimiqlﬂmms warsedalidiudeiasuuseaunsainiadninegl [17],
[19] fstfuniswanuasdusznauidsulusimidmiuinuauunumiduteasuussaunisanaining
PrefiummaynauLazstdusmvesiay ethiausUszaunsaimaiaunyiithalauagase

2. uAseiAedes

e wzluades (241 Idiauninuasumum  WlensFeudanuiidiauassdnsmisuysya
Fanfngmsing lnsinuaimununitianunturislvigaudlafeianssunientsiansiaing 4 Afiaun
famunnginausily el fussafianssudu q nansidenuigiauny Uttaradit Quest Museum finang
wagarudnlafendnfusidunazaouilddyusesdmingnsdnduniu Tnsnanisifenuina
wanzanlunmsmveseuny Uttaradit Quest Museum agllusgduannilan (X = 4.36, SD. = 0.77)

ATy lEnsuun wavany [25] Wannsiiduasuanuianudiluieatulsedndelitalels
U(COVID-19) wagiielvigfiauanunsanauny Andasizst wislunsinmaliinusluudaznisisves
szuudiasarmnisainsundssuinveadelafalalsun Tnsasuniuanudisnslavesmanoudunuiu
fiFeutulszsonfnyisiuau 10 au wuh fuessadunudanufelafuniseenuuulunmemey
FEAUNIN (X = 4.68, SD. = 0.82) wazidauianeladiuanuianudilalunmsinegluseduuin
(X =4.28, SD. = 0.79)

W37 18809 UazAny [26] 153938 INANNAILDIAYTENOUTDINIANNIATAINSTIUAUNIS
pONUUUINY ileaanuunuImauud RPG "Uwiane’ lidnwazmefausssuveanmdoundsdiguisy
YU HANITITYNUIINTHAUNAUTENINNTANNITAUTTIULAENITEDNLUUINURBNTALESUN AU BN
LAz TAUsTsIINYNNBIYRINNTEBNLULIE BIT I UINLNAT T DN LU LR U UL A 0N
psfUsznauLsANM s TITsn L dBuN T AN YRR uAIMANeUd a9 TAsTIY wavaiaaTes
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NUUMUIMALLR RPG "Uviane" idenndosiuaurnisiaussudsaunsndunontazduaiuinusssy
vipsdulsioenaiiusyavsnmuazldfuniseensunazaruailonngiay
/AU
1. \n3pefianside
1.1 1y “dini” Iﬂﬂﬁ%ﬁﬂlﬂ%m%ﬂﬁﬂumiﬁ@ummuéﬁ’aﬁ
1.1.1 TUsunsa RPG Maker MV 1uipdeaiiedmsunsiamnnuaiuunuim
1.1.2 Tsunsy GIMP (GNU Image Manipulation Program) \{up3esiiednsunisasia
FaazATnIeaNEINdMIUNY “dnan”
1.2 wuvgauauanufianelaveadiauny “dnd1” WuwuudounuuuuIns @y ssUInea
(Rating Scale) 5 F¢6iU

2. ngulmung

2.1 Yszenadutind@nudadl 1 auswelulaBnisnuasuasmelulaBomanssy wing1ds
FIWAYNYTYTD! T1UU 158 AU
2.2 ngudiegs dadenannUszeinsdieiinisduediedie Wulndnuidula 1 e

walulagnsinuasiazmaluladenannssy I Ine1dus1wagunsysel 9119U 30 A

3. fumauntssiiunsise

Fumeumsaiiumsisoutsoonidu 4 szey MuingUseaAveInIsive

svuedl 1 duaseviesdusznaudailuiimiveny (Game Conceptual Element) luu3unvasnis
a$runuanunum lnsAnwitenaisuazsuidefiiisdos 9ngiudeyasnuidessdvuiunvd
Froungsewingd 2014-2023 §1uau 5 Beq desdilduuuiinsizsiidonn (Content Analysis Form)
Ansgideyalaglinisiiasesiiden (Content Analysis)

AN5199 1 HaNTISELATIZYIBIAUTE N U LTI ALNYDNN T UUS UNURINISAS 1 NNEILUNUMN

[14] NaN15a9LATIZA

v

19019 (17] [18] [

—
—
—
—
—

n4) (Rules) v
51978 (Rewards)

1599517 (Narratives)

fazAs (Character)

anunisal (Scenario)

NENENENENRNEE
N ARRNENAN
ANENANAN
AYRNANENENEN

AYRNANENENEN
ARNRNAN

Audnsanudinuie (Goal

achievement)

nsduasIziesnUsznaudanluiiaiyssnuluuiunueinisasianuanunuImusznausie
1) ng) 2) 57974 3) 3931 4) fhazas 5) antunsal wag 6) anudn§anuiivane

vyl 2 Mseenuuuiny “In” Wiledualuaruunm AunsEUIUNIToNKULAINInNTIY
nsaFesdluuunveansairanuasunum [15]
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1) wwIRnEee3n1 (Narrative Concept) mssenuuulasiadaiiioiieswenny dormun
fimmslunsdeansinguszasdusanuifugiauny

2) MsvonuUUNLT (Spatial Design) ﬁWLﬁamL%ﬂinﬁgﬂai"wa%uuﬂaﬂﬁﬂmmuﬁLLaz
sUuuuandnenssy Tasvimhiduunamesudmivasiiounazuansiensdiiureadossriluny

3) N35PONLUUUNITUS (Interactive Design) Ujjduiusyrelviglauanunsaiiaiusuly
mslimeu 1579 warswfuadausyaunsalinudessnilung

4) M3KAIUUIUN (Contextual Integration) A39980UANNADAASDIVBINITHATUUITUN
immamiaammmiansnawiwmaaLLmu‘VILLaWiULmuamﬂmmsswaswuuiumﬂ wazUdunus
sErienuiuiau

5) N19911%1uagN15AUNEY (teration and Feedback) nsUFuUgaInsensun by
YOUNNIDINUTDLAUDLUE

szegdl 3 MaRwwung “Snm” Weduaiunnuunn munszuIuMsassaadnenssunisian

Sedlutsunvesmsadhanuaauunum [15] Usznoudae 5 Juseudioluil

1) LUIAALATNITLAT8UNTITNOUNAR (Conceptualization and Pre-production) N13
LW3UUBIAUTZNOUAULLNAALAZTIUTINDIAUTZNBUNDUNITHAILILNL

2) Myasadalzuaznine1ns (Art and Asset Creation) Msad1eesduseneuganiud
IeimunlSludunniauazniswiounisieundn Wumsadshazas lowmiesenisases

3) malsulusunsunaznisiunululdaiu (Programming and Game Implementation)
nadelusunsuiolfesdusznevgesanansavhanldmuidouluwazadanalnnmssidunaiiugiu

4) N199DNLUUILAU wavn1sadiaiionn (Level Design and Content Creation)
nsnasmanuardduomdmivusazey wielvinsdniudessriduldmuingusrasdvesing
uazlasuaseAuyelunsiauy

5) MInageuLduLazn15UTUUTe MITusedlagnsinewns (Playtesting and Iteration,
Certification, and Release)

svorl 4 m3nwmannuiianelavesdiduny “si”

1) AnuaUszifuiidesnisasuaiy TnsUszifunisuszifiufinnnuasnndeafy
NTEUIUNITODNLUULA WAIULANTUUTUNUBINITAS1ANEILUNUIN

2) afruuulssdiuanufionelavesfiausiainy “dnfn” Tnswuuussudusuunng
d@uUszanuA (Rating Scale) 5 SEAUMULUIAAUBIALATN (Likert) [27] 92uau 10 519019

a. sdanlHluns3de
Tgun Anadouavdrufonuunasg Tnsthuailfifleufunasinisusadu fil (28]
Aadswiiy 4.51 - 5.00 veANIT SEFUINNTigN
AuaAviTiU 3.51 — 4.50 MneAwd SEdUIN
Aadewiniu 2.51 - 3.50 maneANd sERUUIUNANS
Anadewiniu 1.51 - 2.50 mngauin sedution
Auadsiiu 1.01 - 1.50 vneanui sedutiosiian

[53]



Journal of Technology Management Rajabhat Maha Sarakham University

—TMru ! Vol. 11 No. 2 July - December 2024

NaN1538

1. HAN1TRANUULAEMIRALLNY “TnAn” iieduaiunanunni
1.1 mssenuuuiny “fni” ieduasumuimam auduneumsitelussesd 1 sonuuulng

AsanesausznoudauluviatvesnuluusunvesnsasanuamunuImMUsENaume 6 93AUszNoU

1.1.1 ng Wunalnftugiuvenu efuuaviessuneiauins ¥30N15L38U33N
Uszaun1salvesgiau

1.1.2 $19%a Plasudszaunsaliniedninendiefiuanuaynauiulaynsildusam
vosfiau Tassmualiiinnslfastaundiaulugiuuuresindiaaudidefiarsetn sannsothlld
\ensiwundaazas Wy Ussaunisaifiavauld (Experience Points) Lissediu (Level Up) ERLTRATES
inwe sislowmuiiiay

1.1.3 1399512 tnusfnin wualna Turn-Based dnwaizuuuinufifiautazaesfinine$in
nswndeulnivienseriianeg anudduiidinuals wiAnveLnudnMELAUEINUNUImMTDIIIATAS
“findn” Tae "sindn" Wutnwagdefivhanshame urazaisiandeuaziithmungliuanianumnm
waznstemdesaulaghinemisransuuny

1.1.4 faazas “dnf” Taefilnannsiausandri “Karma” fuvatn nssu wiona
nmsnsevh Sudumsagiiounisnsyyinuassaiinumvesinazavdn Tnefiaueiafesinnisdadulad
wvdsnanszvuluszezenwiofazns LnAnveanssuiiinisSeudiunavesnisnseyinlung "inf’ fidu
HiZsusinnismanesuasfinnainfionimuinagnivioIsnisfiniuluniakiun

1.15 danunisal suwsagsueenuuuinifiaudndulaidennouausssoaniunisali
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ABSTRACT

The objectives of the study were 1) to enhance the quality of the 3D animation titled THE DREAM,
2) evaluate the quality of the 3D animation THE DREAM, and 3) assess students’ satisfaction with the 3D
animation THE DREAM. The target group comprised 30 students enrolled in the Multimedia and Animation
Technology program within the Faculty of Information and Technology, Rajabhat Maha Sarakham
University. The research instruments included: 1) the 3D animation THE DREAM, 2) a quality assessment
form, and 3) a satisfaction assessment form. The statistical methods applied were mean and standard
deviation.

The results of the study are as follows: 1) the development of the 3D animation THE DREAM
emphasized creating realistic object movements. The completed animation, with a duration of 4.12
minutes, featured four main characters: Wuttinan, Sirimonkhol, Atiphat, and Anon, and revolved around
a car racing theme, 2) the quality of the 3D animation THE DREAM was rated at the highest level,
with a mean score of 4.77 and a standard deviation of 0.43 and 3) the satisfaction of the target group with
the 3D animation was also rated at the highest level, with a mean score of 4.70 and a standard deviation
of 0.57.

Keywords : Animation, 3D Animation, Multimedia
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ABSTRACT

This research aimed to: (1) examine the current situation, challenges, and needs related
to the management of teacher-student internship experiences at Yala Rajabhat University; (2) design
and develop an information system for managing teacher-student internship experiences at Yala
Rajabhat University; and (3) evaluate user satisfaction with the developed information system for
managing teacher-student internship experiences. The study involved a total of 344 participants,
comprising 212 fourth-year Bachelor of Education students undergoing teaching internships during
the first semester of the 2023 academic year, selected through stratified random sampling.
Additional participants included 60 education supervisors and staff from the professional training
department, and 72 mentor teachers from professional training schools. The research tools
included: (1) an interview form to explore the situation, challenges, and system requirements for
managing teacher-student internships; (2) an information system effectiveness assessment form
employing Black Box Testing techniques for evaluation by experts; (3) the developed information
system for managing teacher-student internship experiences at Yala Rajabhat University; and (4) a
user satisfaction survey assessing the system's usability. Data were analyzed using statistical
methods, including mean scores and standard deviations.

The research findings were as follows: 1) the study of the current situation, challenges, and
needs related to the management of teacher-student internships revealed key issues, including
handling the large volume of internship data, coordinating academic advisors' supervision, recording
students' daily activities, and evaluating students. Stakeholders suggested the necessity of
implementing an information system to improve the management of teacher-student internship
experiences, 2) the design and development of the information system were structured into six
components corresponding to user groups: (1) professional training department staff, (2) curriculum
chairs, (3) education supervisors, (4) mentor teachers, (5) school administrators or board members,
and (6) students. The effectiveness of the developed system was rated as very high (X = 4.80,
SD = 0.34) and 3) user satisfaction with the developed information system was also high. Staff
reported an average satisfaction score of 4.50 (SD = 0.61), while students rated their satisfaction at
4.37 (SD = 0.67), respectively.

Keywords : Information System, Teacher Students' Internship, Teacher Student, Yala Rajabhat University
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ABSTRACT

This research aimed to 1) develop an online community product platform in Kosamphi
Subdistrict, Kosamphi Nakhon District, Kamphaeng Phet Province, and 2) transfer the online
community product platform to local communities within the same area. The target groups
consisted of 20 farmers and community enterprises, as well as 30 general users in the target area.
The research instruments included the online community product platform for Kosamphi
Subdistrict, Kosamphi Nakhon District, Kamphaeng Phet Province, and a questionnaire designed to
evaluate satisfaction with the platform's use. Statistical methods employed included the

calculation of mean and standard deviation.
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The findings revealed the following: 1) the online community product platform for
Kosamphi Subdistrict, Kosamphi Nakhon District, Kamphaeng Phet Province, comprised of two
operational parts. The first part, intended for farmer groups and community enterprises, included
three components: store data management, product data management, and order data
management. The second part, tailored for general users in the target area, also consisted of three
components: member data management, product data search, and order data management. The
platform was developed as a web application, utilizing the MySQL database system for database
management and the PHP programming language for system development and 2) the transfer of
the online community product platform to the local community involved conducting a meeting
to provide explanations and training for the target groups on how to use the system. Subsequently,
satisfaction with the developed platform was assessed. The results indicated a high level of

satisfaction among users, with an overall mean score of 4.45 and a standard deviation of 0.50.

Keywords : Platform, Online Platform, Community Product
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ABSTRACT

This research aimed to: 1) study the context of snail farming and develop an Internet of
Things (loT)-based smart control system for snail farms, and 2) evaluate the efficiency and
performance of the smart snail farm control system. The target group consisted of snail farmers in
Nonthaburi Province, with 35 farmers participating in the implementation of the loT-based control
system. Research instruments included electronic devices, loT information systems, technology
acceptance assessment forms, satisfaction assessment forms, and snail growth observation forms.

The results of this research showed that 1) Development of the loT-based smart snail farm
control system demonstrated efficient water quality management tailored to the requirements of
snail farming with key components of the system included temperature control, pH control, and
turbidity control. The system automatically responded to abnormalities in water quality by draining
and replacing the water and reporting the status to farmers via the Internet in real-time. This
functionality enabled farmers to remain informed and maintain continuous control over their
agricultural operations. and 2) The results of the efficiency test revealed that the water quality
control system in the cement pond significantly impacted the growth and reproduction rates of
male snails across three phases: Stage 1: Male snails were approximately 60 days old and measured
2.7 centimeters in size. Stage 2: Male snails in the nursery pond were approximately 30 days old
and measured 1.4 centimeters in size. Stage 3: Male snails in the expansion pond were
approximately 45 days old and measured 2.3 centimeters in size. In conclusion, male snails in the
third phase began reproducing in the cement pond at 45 days, compared to natural farming
conditions where snails typically reproduce between 60-120 days. This demonstrates that the
efficient water quality control system in the cement pond accelerated the breeding rate compared
to traditional farming methods. Farmers expressed high levels of acceptance regarding the system's
efficiency, as reflected in the satisfaction assessment results, which were highly favorable.
Additionally, farmers showed strong acceptance of the Internet of Things (loT) technology

employed for managing the snail farm, highlighting its practicality and effectiveness.

Keywords : Internet of Things, Smart Snail Farming, Water Quality Control, Automation System
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ABSTRACT

This research aimed to: 1) develop a soil mixing machine controlled by an loT system and
2) study the results of implementing the loT-controlled soil mixing machine. The target group
consisted of 15 members of the "Fish Waste Processing" Community Enterprise Committee in Lam
Khlong Subdistrict, Mueang District, Kalasin Province. The research tool used was a technology
acceptance questionnaire. The statistical methods employed included mean and standard
deviation.

The findings of the research results were as follows: 1) Development of the loT-controlled
soil mixing machine: 1.1) the loT control system comprised three main components, 1.2) the
technological equipment design included Arduino 8255, Relay Module, and 3G Module, 1.3) the

platform used for loT control was Blynk, a cloud-based platform compatible with both iOS and
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Android smartphones, 1.4) the soil mixing machine design was inspired by a cement mixer.
The design positioned the mixing drum on a cart and mounted the shaft system on the main frame,
allowing continuous rotation and mixing. A motor was installed beneath the lever for operation
and 1.5) the loT-controlled soil mixing machine featured the following characteristics:
1.5.1) A mixing drum with a capacity of no less than 5 kilograms, 1.5.2) A motor for the shaft with a power
rating of no less than 2 horsepower and 1.5.3) A portable cart-mounted mixing drum for ease of
movement. 2) Results of implementation: 2.1) Performance efficiency: The soil mixing machine
operated at three adjustable speed levels, reducing the soil mixing time by no less than 20 minutes
compared to traditional methods and 2.2) Technology acceptance: Overall, user acceptance of the
technology was rated as high. Item-specific ratings ranged from high to very high, with a mean score
of 3.98 and a standard deviation of 0.70.

Keywords : IOT, Soil mixer, Fish waste processing
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ABSTRACT

This study aims to 1) study the problems and procedures for preparing procurement
documents, 2) design and focus groups, interviews, observations 3) test the efficiency of the
developed system, and 4) study satisfaction with the system. The focus is on reducing work steps
and ensuring the accurate and complete preparation of documents according to relevant
regulations. This survey research collected data from 30 staff members working at the College of
Arts, Media, and Technology. This study employed research tools such as develop an information
system for preparing procurement documents_and questionnaires. Statistics used in the research

were mean and standard deviation.
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The contributions of this research are: 1) the results of the study of the problems and
procedures for preparing procurement documents found that the preparation of TORs is currently
incorrect and delayed because the creators lack knowledge and understanding, use the wrong
forms, and often make errors. Procurement officers have different inspection standards, there is a
lack of good examples for creators, insufficient follow-up on tasks, and lost documents, 2) the
results of the design and development of the information system for preparing the scope of
procurement work showed that the information system has two components: the user part and
the procurement officer part. System designs vary according to functionality because duties and
responsibilities are different, 3) The results of testing the efficiency of the information system for
preparing procurement documents found that the system reduces steps, minimizes errors,
decreases working time, and supports a paperless workflow and 4) the results of the study on
satisfaction with the information system for preparing procurement documents found that staff
could effectively follow up on procurement work. Overall assessment results were high (X = 3.79,
SD. = 0.87).

Keywords : Database systems, Thai government procurement, Terms of Reference (TOR),

Information System
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ABSTRACT

The purposes of this research were: 1) to develop a web application for virtual cultural
attractions in Pakampo, Nakhon Sawan Province, and 2) to evaluate the efficiency of the web
application. The sample group consisted of 400 tourists, including those who had visited and those
who had not visited the cultural attractions in Pakampo Subdistrict, Nakhon Sawan Province, who
utilized the web application. The research tools included: 1) a web application for virtual cultural
attractions in Pakampo, and 2) an evaluation form to measure the operational efficiency of the
web application. The statistical methods used were the mean and standard deviation.

The research findings showed that 1) The development of the web application for virtual

cultural attractions in Pakampo comprised two main functional sections: the administrator section
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and the user (tourist) section. The application effectively managed information related to cultural
attractions and provided quick and convenient access to cultural attraction details. The information
was presented in five formats: virtual images, 2D photographs, video, textual documents containing
cultural attraction details, and location coordinates displayed via Google Maps. Tourists could view
detailed information about cultural sites and explore 360-degree panoramic images, giving them
the sensation of being physically present at the attractions. And the overall efficiency of the web
application was rated at the highest level (X = 4.61, SD. = 0.56). The highest-rated aspects of the

application were its utilization and usability, highlighting its practicality and user-friendliness.

Keywords : Web application, Cultural tourist attractions, Virtual
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\dunnseenuuudiuled sl iuleduiuddsunsuansualidifugunsnising 9 uwuy
Solulf@ lelyimngunsaiuansesduszneuuumihiiuledldasuasumioudy liiadurueveamiiae,
PIAVDINN, YUIAYRIINTNED, Layout MITanedaya 18+ men1sly URL uay Code fideniiu (9]

2.4 2993NINAIUITEUU (System Development Life Cycle)

Junszuvauniamsanuanlunsiaunssuuasaumaiiowdlamiuarnovaueining
#oensvesfld Feanansaudeldidu 5 szez 1Hud n1ssununisfauiszu (Planning Phase)
N153LAS189A58 UV (Analysis Phase) N1508nLuUsEUU (Design Phase) n1sunssuvansaumnealuly
(Implementation Phase) wagn13ungesnuseuuansaune (Maintenance Phase) [10]

2.5 malulagauduasaaiiou (Virtual Reality)

AnUduasaaiiou (Virtual Reality) L9uinaluladidslanou ﬁﬂhﬂiﬁmsﬁlﬁmmm%’ﬁﬂ
manmimﬁwasﬂumLL’maauw"L:ulmaaaiwqam’maaumﬂan gnademeneuiinmes Usennves
walulafanuduaiaaiou usdnuazmuiiugu Umﬁmmmaﬂw’ﬂ,ﬁmm Tendu 5 Usziam loun nsld
20055317 (ReAeNfinmediiily) Tun1suansniwaiouass (Desktop VR), nsrinlenfiugunsal
dndrdeya warldinalinpreufiuneslunisuanmansiiin (Video Mapping), iunaluladannuiluaie
adlaudmivdiuunna lngldaeninaiufsey lunisuansnnuwazidesveslanialiou (Immersive
Systems), L’f]uﬁ::uuLaﬁauﬁaﬁﬁmiﬁm&u’qqﬂmaimmﬁué’zyzy’lmisﬂﬂﬂaﬁﬁqﬂmaiwﬁq (Telepresence)
waz N1359UAUVeY Telepresence iU Virtual Reality Systems lngld Telepresence iudainddoya
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waz Virtual Reality Systems lunisuansnanimaiiouasslidudldlediiu (Augmented/Mixed Reality
Systems) [11]
2.6 vATeiAeafes

mMsaiukeUndintuuamenfisineiaussamaiionass Uinthin waiufisanie
unsans3A IeAnwauAdenifnteslae

Furuy qUIT wazane [12] Iiihnmsiauduieundieduy ensduasunsvisaiion
Faminnn Tegldmaluladiadiouass Tasldsusmnazasunadoyaunasioniion dunwalfidervyy
wanndelugduvunmiadiousieuuy 360 ssruazluiaa 3 f3 uavinausdiufuteyauazainug
\Be¥amsssuvesuvasyiondien nan1sUszidiu anuflenelosgluseduinn (X = 4.43, SD. = 550)

wsiia geannwaming [13] ldvhmsiannanuaiaaoudionsiuiion dmiuduaiunis
viouifigaiaiiu Iiiaunseuu VR Srassnmsveadielusineiiiu Smiauszauaiiug uasfnuinm
winzauvesnslilndidaswuuiiduyanatis uaznuuiuiasasiofuduaniia wanismaaes
wuin gmaassliszuuiinnumelafuanminedeniaiiousss Adrassanuiivienilorlusunevfuly
sUsuUAAle 360 asr uennimuinguinaassdinnunelafulndiadaosiitisusseeseninanis
vieudien Taelndfiduyaraaialdazuuunnuiswolanden 4.57 dwlndfidusnazasueduduamdale
AzuuuaLfianelaladed 4.73

F/ANLUNIVY
1. w3asilonside

1.1 BuneUnanduunasieafisamsiausssuaiousss Uininln wauiidamiauasaisss
TPgWAILIANATEUIUNITNITNTHAILITEUY (System Development Life Cycle)

1.2 wuuUsediulseansamSuneUnanduundwionfisameiausssuadiouase Uinthn
wniufidaninuasaissd tnegldau uuvasuauiuuinasdiu 5 sedu Sannuidestu 0.78
FefAdeldadidumuuuimsvasaans a3 [14] Tnsutenisussdudu 4 fu ldun funseeniuu
grutlonn dudelaiiousss wasdunslivsslominasiluldon

2. Uszynsuasnguiaegng

2.1 Uszuns Ae dnveudieafiie waslimeiunisuniioawndsieaiisamiesmusssuy
fuatntln Srinuasarssd Faisiuauiulgliutueu (nfinite population)

2.2 ngunegns Ae dnvieudieniiy uagliinoiAumenifisrunasisaiiemiaiamusssy
frvatininln Samiauasanssa Adhanldaususeundindunnamandisamieausssutaiiouass
Uinthln waiufisiminuasaissd sewiafeufugnou 2566 89 Heuwweu 2567 $117U 400 AY
B'qu;:ﬁ%’as[,‘i’ﬁ%'msLﬁaﬂﬂ@jmﬁaaeimwulu'mmmwmh%ﬁ]u (Non probability Sampling) Taglgisn1s1d8n
feeauuULdgy (Accidental Sampling) [15]

3. SunaunIdIiuNIae
3.1 Anviuarsrusadeyaundmoaiivnefansssy Uindln weiuiifminuasassd
Afuldmudumsing warrunudeyaundsieaiioameiausssy suatimiin sune
osasanssd minunsassd nuvasdeyausund (Pimary Data) InemsduntwaliBs@nmizesud
\Rentosiunsduiuauide Fasznoude ngumihenundg nguaALENYY nifldaianssusay
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nauussrmluiuilunsdumdeyauasienileameinussadosintiln uszduaianuasoya
NReqd (Secondary source) léur wifsde #1351 91uATe wagasansene 4 MAeates aanduldviinis
nsaeudeya Liefigatinugnios uazshnslinszidoyaniuausmnetesnside wavasiud
Suiinnmdne awdRvia e 360 a3 uasRitamusTiduEmenTeameTausss 1w 24
118713 SuuniduundsiesiioamisiausssuussinniausssunagUseind 10 18013 Usziaw
UseTArans 31uIu 13 578015 wasUsennyuyy 91W3U 1 919013
3.2 WauuneUndiaduunawioniisamisiaussauaiiouads Unthln wafiuiidania
UATAITIA
F3deldnsdndunisimuivueundinfuuvasieaisamsiausssuaiousss
Urnthiln aiufidaniaunsansses TneimununssuIunTeesmMsnmunsEuy (System Development
Life Cycle) wuu Adapted Waterfall Model [10] Tneditunaustsil
1) MIINBRUNITHAUITEUU (Planning Phase)
Tusuneuilifunisivunveuimavesiueundindu fivunszesianiingldluns
Wawnszuulagldunugiiunud (Gantt Chart) wagdAnwiarudululalunsiauiiveeundndu
TneAnwenudululdmesdnumeda suaseganans sun1sufiRau wasdunan
2)  ATIATIENTEUU (Analysis Phase)
vhnssuTudeyauazanudeanisingg udnhuniinseiileasuiudetimun
wazihderdmuadainanuiaunduanudesnisvedivweundndu uaznisaiiuuudiaendnsing
Tagld ununngaiaa (Use Case Diagram), WHUAINAINTTY (Activity Diagram ) waghHun1ndons
(E-R Diagram)
3)  AN9BRNLUUTEUU (Design Phase)
thuvvraeadsmssnzanimunduuvuitassdenenimiietlugssuunuais
Tngyiniseanwuuannenssuvediuueundindu (Architecture Design) eonuuugudeoya (Database
Design) aamwmmﬁwm (Output Design) @nNUUUBBALUUBUNA (INput Design) aamwuehuamaplﬂ%
(User Interface Design) uagaaniuulusunsy (Program Design)
4)  msthssuvasaumaluld (mplementation Phase)
afraduueundindunuiildeanuuuly Taeldnw PHP SRy JavaScript iundn
Tunsiann wagld MysoL Wussuuiansgiudeya sullumsveaeuivueundiedu Tnsutsiunaunis
naaovoandy 2 funeu Ao neaeulussriaivhnsimundetoyadians wasvaaeudievimunaiadu
udlaglddeyaasalaediannsruy uasvhmsansadundieduuunesiamesusideie il dauldh
nsldau
5 mstseinwssuuansawnd (Maintenance Phase)
nIasIRdeUNMIureiukeUnaledy wazusuuiiuueundndundsainldeu
alvasauneansvedlyau
3.3 UseidiulszAvsnmnsldruivueundinduuvasioniismsiausssmadiouads Unmiln
\miuiidsTaunsanssd
pdniauiuleUndinduwawionisrmeausssuatiouass dinthin waituiidansa
unsaTsdiasaAud sEldmssuiumsviimsinfaiuueundiaduuuaenfawe fulde el
Ignaaosldanuais uazdsziiuvszansamidvndinduangldou tnglduvuasuausiiunsussidy
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ooulay] \uiedosflelumsnusudoya wandeldiudeyanisUsiiudduidelfhnmmageuni
auysalvesdaya uazilUlasgiideya
4. sdanlElums39e
Iéiun Aade (Mean) wazdrutdoauusnasgiu (Standard deviation) Inetheadilsifisuiuinasi
nsUswdiu [15] feil
AaAswiniy 4.51 - 5.00 AN SEdUINNTign
AadEindu 3,51 - 4.50 vaneANL TN
Aadewiniy 2,51 - 3.50 AN sEFuUILNaN
Aadowiniu 1.51 - 2.50 ANt seduien
Auadsiiu 1.01 - 1.50 vneanui sedutiosiian

NaN15738

o

1. nAnsHRAILILS UL UNBLATUWIE WD ailsan T musssuaiiouate Urndaln waiufismda
UATEITIA
1.1 Han1598NLUUBIRUsTna U uLaUNAIATuLME Wi afieameSmusssuaiiouass Urnia
T wauRs wmSauasanssA
Q’i%’&@?’nﬁumiaaﬂLmeﬁﬂizﬂavmaaLLaﬂwﬁLﬂ%’uLméwimLﬁmmﬁwuﬁﬁmaﬁauﬁa
Uniln waftuiideiaunsanssd wuth Ussneude 2 diu luddumesipuassuy wavduiinvieadien
THom wansiannd 1

a vow oo
EI'IJﬂU“iJ’EJJilaLLHENYIBJWIEJ’J

Y ] gleyaundsvioadist mugUuuuiideans

Mwaiiouasa

ANITEaUTEVLVEYBALTED }

NANTT ﬂgaanmmzmmauﬁm ]

Jile

NS SN

3

v

pnItayauraiouiien }

ﬁ 11"1?1L@ﬂﬁﬂiﬂﬂ%ﬁlal‘ﬂﬂ\iﬂﬁﬂkﬁﬂ')

e s S S S

auAtuesn (Dashboard) }

)
1
]
nmeng 2 ]
1
|
|

—{ TARWAUY Google Maps

= 3 I a o o ~ Y] = a
AN 1 99AUTENDUNIULBUNALATULNAINDILNYINITTAUSTTULALDURTIY

ANANT 1 99AUTENBULTULBUNAATULE BB TAIUETTUAL PUAT Untihln waud
Jandnuasadssd Usznoume 2 diu laud 1) dauvesdquassuy vimthilun1sdnnisdeyailineides
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leun doyaguazszuu doyaussinmunasvieniiod deyadnuaznisviondlen uazdoyaundaieaiieon
2) duvestinvieadiealdaududuuvdsioniismuseans uazuansdoyaunamisairluguuuudng 9
Toun amiadiousds (nm 360 asan) nwdne 2 17 Fale Twd POF wazuanshuwmisidnveauvaviondie
NTUTIIN VU Google Maps

1.2 namswa L iuweuniinduundaisuiismieiaussamaiiousse vininln waiud
JNIAUATAITIA

nnsUszendldanuiuagivenisiunisimunivseundindu suiumaluladaiu

\WuaSaailou (Virtual Reality) IumsﬁwmL’iuwéLﬂ%’uquéﬁmLmdwiauﬁmmﬁwuﬁiimLaﬁauﬁq
Unthln weitufidmiauasarssd amuduneuntsideluided 3.1 uas 32 wuddundiedun aunse
Uimsiamsdeyaiiieadetuunasionfismnaiamsssu Ssuszneulufedeyaussinvuvaam sadien
meTmusssu foyadnuwaznisviouiendeinusssy uazdeyauvamisaiismsiausssy amisadum
uazuanadeyauvasisaiveinmsssliesazanuazsand Ineteyaundsisaiismeiausssud
wansazdsznauldie 4 suuuu laun mmailenaSs (1w 360 esmn) nwee 2 97 Fdle I POF uae
WAV ATe UE WD aie e Taus TSN UL Goosle Maps uaﬂmﬂﬁé’ammmﬁw%’amaﬁﬁwﬁmm
agulsiiuninluntdiifies (Dashboard) ImaﬁlmmmmimmmuLLaﬂwam%umuaﬂﬂsm‘lwmnwma
wmmsamamaammmaumasmmim wu Insdnviuuaunsnliu (Smartphone) Aoufianeiuu
wiiuidn (Tablet) poufalnoiuvuindoudl (Notebook) Aaufiunasuuudslfy (Desktop) uazgunsal
waeuisy 9 WWusu Tnsuanwnegsldmanmii 2-7

wasviaigIneiniusssu daninn

Auviioua seyilaSanssnifigooniseium ORI Reset

fla: Saunsassd fa: Yafitod fa: JaTwsisw
drann: drribanaad Usnan: Usyidenand Usman: Usvideaat
Anwous uanidaunsusundaidy Anwaus: sruanfannsnuitundo iy Anwous svanrlaunsmuiundody

Vwanion Tinandon

AT 2 RNAUNAAIVID AL TRUSTTY

NN 2 UAPINENIIBAUNIULNAYBUTEINITAUTTTY LAYITUAAININAIBEN FBUNAY
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AN 3 FIDYINT ARSI IUALLD Y AARINBANLINITINUTTTY

NN 3 uanntesvazidendeyaunasionnemaTmusssy lagzuansdeyaiag
UsedRnnuduun amaie 2 48 wasdsddmiuligldaundnidignimaiiousss 360 eern Fale
Irldienansdoyaundavioniien warsuvusiiin ui Google Maps Uasuvavin g e AT

AN 4 FIDGIVLLEAININLELDUITI 360 DIANUDILNAIVDNNYINITIAUTTTY

NANT 4 UAAININLENBUATY 360 BeAYBILMAWIDLNEIMITMUETTN Feafldnuanansadeu
amglaseuiiams 360 aaen
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2. nansAnwUszaniamvesiuneundindunnawiowiisam syausssuaiiouass Yandnin
wauAis v TaunasaTsd
fAdesuiunmnasddssuuiuueuniinduurdsen s inusssuatiousss dindiln
RS Taunsalsse Tty weliusadulssasammsldanutuseundndus fuihveciion
Fanldauduneundiadun $1unu 400 Ay HuYeInsesulal Tnsusndumeagie S1ua 137 au
LAZWANGN $1U9U 263 AU 818711 21 T $IuAU 21 AU ByTENIN 21 — 35 T §1udu 274 au
9185813 36 — 45 U §1u7u 48 AU uavely 46 YPUlU Shuau 30 Au sedumsAnwIRnINUSyaes
U 54 AU TEAUUSPAINGT 91U 328 AU LazszauUTygln 91w 18 AU MnthhransUssidiy
u’ﬁLﬂsﬂsﬁé”mﬁhaaaﬁugwwﬁsmﬁumm%uaxaqﬂma LAAIFINTI9A 1

A157199 1 wan1sUsEiiulsEanS MUk UNA T U IR g TSI suaouase Uantnln
WANUNTINIAUATAITIA

318N13 ‘ X ‘ SD. ‘ sEAUANAALIL
1. f1UNMTOBNUUY
1.1 msdaguuuuluiulediereniseuuasnisldau 4.60 0.60 1niign
1.2 nihlauwalianuaisay danuviuady Wauls 4.63 0.57 wnilan
1.3 dduluniseenuuuiivlediianumanzay 4.57 0.58 wnitan
1.4 Flundafudisnusiianumvauoniseu 4.57 0.60 1niign
1.5 adadnys wargUuuuidnes Sanuaenuuaysiuladeg 4.55 0.61 1niign
1.6 fanudilunisuansnin fdhus uazdoyasa 4 4.58 0.61 1niign
1.7 mwUsgnevannsndennumngld 4.69 0.49 1nfign
1.8 Aelowanzanuaziianle 4.67 0.50 1niign
wée 461 | 057 wndign
2. frusidom
2.1 feyauvasvioadinluszuuiinnugndes 4.72 0.49 wniian
2.2 Foyaunawiondiolussuuiimuuilagiuasivase 4.67 0.56 wnilan
2.3 doyauvameaiiodluszuuiianunszdu daau uazanysal | 4.61 0.55 1nTign
ASURIU
2.4 Foyaundwiondilussuuaonndesiuanudoms 4.57 0.55 niige
2.5 FoyaunawiondionlussuuusennanudBewmioond 4.54 0.59 1niign
wée 462 | 055 undign

3. AudBEiauas

3.1 sihlwsdnmilouegluuvasisaiiiorsis 4.60 0.58 wniign
3.2 glimunsaduiaUssaunisoliasiousienowsinaulauiilen 4.64 0.57 1niign
3.3 flyuuesiinseunguanansadunmildseush 360 o 4.58 0.61 1niign
3.4 ahrmsiidmsin aansaldneuiuninlad 4.57 0.59 wniign
3.5 anansagauazidnveuvasvioniiedlded1sazden 4.60 0.58 1niign
3.6 anansafurlsuugunsaline fivannvans 4.61 0.55 1niign

1de 459 | 058 wniign

4. sunslivssloriuasiluldanu

1.1 lomiiusglovisedlfnu wavannseiluuszgndldls 4.61 0.55 1niian
4.2 Hudelumaimeuns uazUserrduiusuvasiondsona 4.72 0.49 wniian

Sausssy suavndinle
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a a a a < a o o a o A a H
A157199 1 wan1sUseliulsEans A nIukeUnalTuwaswinaigInadausssualouass Uaniln
WANUNTINTIAUATAITIA (AB)

519M15 X SD. sEAUANUAALAY
4.3 aunsoduuvdsninuduvamionilomeauss suaini 4.64 0.51 1niign
nlg
4.4 Huwdsdayaiinssiurudoimsvesgldam 4.55 0.56 wniign
4.5 fenwaladumsuiieshuatimilnantu 4.64 0.54 1niign
10de 463 | 053 undlgn
g5y 4.61 0.56 undign

9nm15797 1 wan1sUsziudszansamivseundindunnasiondisanieTausssuaiiouass
Unnthin waitufismiauasaissd wui Yssaniamuesiuneundinduunasieaiioansausssy
laiiouass Uantinln waltufidaniauasalssa ﬁizﬁuﬂisﬁwﬁmwagiiuszﬁumnﬁqm (X = 4.61,
SD. = 0.56) Wlefiasansefunuin duiiiusgansnmunniiaade funsliuselevivagiluldau
ﬁszGﬁ’uﬂs:ﬁm‘%mwasﬂuisﬁwwmﬁfjm (X = 4.63, SD. = 0.53) 509893178 S1uLiem flseduUseavsnm
aglusefuainilan (X = 4.62, SD. = 0.55) fruniseanuuy fiszdudssaniamegluseduuiniian
(X = 4.61, SD. = 0.57) uazsnudeiaiioua’s fszfudszavamegluszduanniian (X = 4.59, SD. = 0.58)

2AUS189NANT5IY

1. memuiveeundinduundaiendsmnatausssuaiounss viniln waiiuiidantn
upsanssA annsadluldidudelunismeuns uasUszuduiusuadaieaiioameiansssy vesdua
Unthln uagtwatvayunisindulalunsifuinifisavestnreadiodlfiduedied feiidesannidy
woUndlatun anunsauansteyaunasioadivmaiamsssuls 5 sUuuy Uszneude 1) amiaiieusse
(A% 360 83A7) 2) Mwene 2 I3 3) FAle 4) liidlenansdeyaunasvioadion uaz 5) uansiunisidauy
Google Maps Fadsnalsitinvioafltamnsagieuazidonvesuvasioniionlsosaziden amnsaduia
Uszaumsaliasiounseinliddnmieusgluuvasvieaiiivanss aenadosfunanisdnuives lyowa
nduduns [17) Iéiaunssuuanmasomeluladiaiiousss fiuszneudoyagunmm 2 f7 aw 3 7 ansad
mAnauazUszingl Uszneunisvieniien annsatiomsunsdeyauvanioniiondsUsziimaniuas
duasudumnnislumsSeusliiduedied aeandesiuaidoves Tuvuyr qussas wazame [12] Faflnng
Uszgnaldinaluladiadiouasstunsvieadisrdmianin Tnesfmundeluguuvunmaiiouaiauuy 360
osrmuazlung 3 17 Samfudeyanazanudifeinussmveaunasioniisafoiuueunainduiiets
duasuanuhavlavesuvasiondiod aevilvidnviesieanasioulsimiuaniuiade

2. M3fnwUsgAnsnmvsaiuueundinduunasioniisansaussanatiouats vaniiln
wntuiifaniaunsanssd Tassaweglussduainniian (X = 4.61, SD. = 0.56) e wiidiuszansamasan
fio funslivselovduaziluldon Malidesanidueundiadun diavedoyaunameiioanis
fausssuvaredu Tugunuuiivannuaneyidlfaunsothluldusslemdldfiludumsusssduius uas
Funmsfnsdsuiunamieniioametmusssn dvauintiln Sminuasarssd Usgnaufuiauniiu
waundinduluzuuuu Responsive Web Design [9] vilifldsuanansadhonivledldessfivssansnm
sudsiuledanunsouansualduunngunsal aenandesiunanis@nuives aans a3ih [14] liAnwaiTes
nsaisdelafiousiaiieduaiunisviondlen inengdu wui fidvufinnufiemelasuusslovildsy
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Tusgauanniian waz o1lw sanaddly [18] WAnwiIesnisimuenalshuziin s uiie e inusssy
wuuialouass wthulandn Jawdngnnaasy wuhtnveadedianufisnelaiulselevinisiiluly
a1 Tusedvanniian

JoLaUDLUY

wiheaun1ay liun nMsvisafisauisuszmalng a1viuasalssd, veniisauagfurdamis
unsanssn, Tausssudminuasanssd mnhundinduguinuundsioniivameiausssuaiiouads
doathnthln weituiitmiauasanssdldldlunsdansduaiunisieniisndsiausssn vl weounslu
Foaynasing 4 ilefsgeiinvioadiodliundmiaunsassd
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ABSTRACT

This research aimed to 1) develop a website prototype to promote the sale of earthworm
fertilizer for the self-sufficient agricultural group, and (2) study the satisfaction with the website
prototype. The research instruments included the website, questionnaires, PHP programming
language, and a MySQL database system. The sample group consisted of 25 members of the self-

sufficient agricultural group and 400 consumers who had purchased products through social media.
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The study employed website efficiency assessments conducted by website experts and satisfaction
questionnaires for both the agricultural group and consumers. Statistical analysis methods included
percentages, mean, and standard deviation.

The research found that 1) the development of the website prototype for promoting
earthworm fertilizer sales was developed using PHP programming language and a MySQL database
system. These tools allowed for system adjustments and modifications to improve usability,
manage product inspection processes, and reduce data redundancy and errors in product data
storage. The system demonstrated high efficiency, with a user-friendly and visually appealing design
that clearly communicated the community’s identity. Key features included secure membership
registration and login, simple and private ordering processes, and efficient product data
management by administrators and the system. 2) The results of the satisfaction study indicated
that the expert group evaluated the system's efficiency at a good level (X = 3.95, SD = 0.70).
Members of the Sufficiency Farmer Group rated their satisfaction with the website prototype at a
very good level (X = 4.20, SD = 0.29) Additionally, the consumer group, who had purchased
products through social media, expressed a good level of satisfaction with the website prototype
(X =3.97, SD = 0.66).

Keywords : Development of a website, Vermicompost, Sufficiency Agriculture Group, E-commerce
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