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ABSTRACT

This paper presents the development of a deep learning model designed to identify two
classes of object images: the work-in-process of a certain copper-based alloy water tap. The
dataset consisted of 316 images of good parts and 320 images of defective parts. Both classes of
images underwent processing using oversampling techniques for data augmentation to increase
the number of images to 1,000 images per class, before transformation. Subsequently, the
processed data were used to train six transfer learning models, including ResNet50, MobileNet,
Xception, InceptionV3, EfficientNetBO, and DenseNet121. The results demonstrate 100% accuracy,
precision, recall, and F1-score for ResNet50 and EfficientNetBO when evaluated on the validation
and test sets. However, considering the size of the models, it was found that EfficientNetBO is
only 15.48 MB, whereas ResNet50 is 90.03 MB. Therefore, EfficientNetBO emerges as the optimal
deep learning model for the development of an automatic detection and rejection station in the
production line of water tap manufacturers in the future. One of the contributions of this study is
providing proof of concept for using image processing and deep learning to enhance productivity

within a manufacturing environment.

Keywords: Oversampling, Data augmentation, ResNet50, MobileNet, Xception, Transfer learning,

Deep learning

INTRODUCTION

A. Background and Significance

Water taps, typically made from copper-based alloys, are fixtures found in every
household and building. As a result, they are a daily necessity, used in the morning and before
bedtime. This underscores the significance of the tap industry. However, the production of each

type of water tap involves over ten steps, such as forging, machining, boring, and assembly. Prior
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to the final stage of producing finished goods, there is a possibility that the output of each step,
known as work-in-process (WIP), may include defective products. These defective pieces must be
identified and rejected before proceeding to subsequent stages.

One of the important steps in producing water taps is forging, which results in the output
shown in Figure 1. When the part depicted in Figure 1(a), which is a defect part, moves to the
next stage for trimming, where excess material is removed from the main part, time and energy
are wasted, affecting the productivity of the entire production line. Detecting defects before
advancing to the trimming process is crucial to avoid these inefficiencies. Employing image
processing and artificial intelligence (Al) to spot defects beforehand holds promise for enhancing
overall equipment effectiveness (OEE) [1]. Hence, this study aimed to demonstrate the feasibility
of a high-performance model capable of distinguishing between good and defective work-in-
progress (WIP). The goal is to showcase the potential of implementing a new system that can

enhance production line productivity using the most effective model available.

(@) (b)

Fig. 1. (a) defect with the cupped part and (b) good work-In-process products

A significant achievement of this research is the development of a deep learning model,
which can be utilized to establish an automated system for identifying and eliminating defects
prior to production in subsequent processes. This initiative aims to ultimately enhance
productivity.

This paper expands upon the content of [2]. Following the subsection of this
introduction, the paper delves into sections covering image processing overview, deep learning,
transfer learning, and related work. Section Il outlines the methods employed in the study, while
Section Il discusses the results and provides analysis. The conclusion and suggestions for future

work are presented in Section IV.

8| Vol 10 No. 1 January — June 2024
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B. Image Processing Overview

The manipulation of digital images to extract vital information is commonly known as
"image processing" or "digital image processing” [2-3]. Various strategies are employed within this
field to tackle specific challenges such as noise generation and signal distortion. Digital image
processing proves highly beneficial in addressing image-based issues. Moreover, image processing
extends its application into more intricate domains like computer graphics and computer vision
technologies, transcending mere data extraction [3-4]. Within digital picture editing, there exist
several subfields [4-5] that fall under the umbrella of image processing. These subfields include
segmentation, feature extraction and selection, compression and image enhancement, and
restoration.

C. Deep Learning and Transfer Learning Overview

Artificial intelligence (Al) has been defined by Gartner as the application of sophisticated
analysis and logic-driven methods, such as machine learning (ML), to understand events, aid
decision-making, and automate actions. This definition aligns with the current and evolving
landscape of Al technologies and capabilities [6]. Machine learning (ML) includes a subset known
as deep learning, and both fall under the umbrella of artificial intelligence (Al). These fields draw
inspiration from the structure of the human brain. Deep learning involves a technique called
transfer learning, where features learned by training a primary network on one dataset can be
transferred to a secondary network trained on another dataset [7-8].

This method enhances performance and decreases training time for the expected task
by leveraging insights acquired from initial training. Pre-trained models are favored in computer
vision and natural language processing for their efficacy and superior performance in analogous
tasks. Transfer learning stands out as a valuable optimization approach. Compared to training
from the ground up, employing a pre-trained model yields better initial values, gradient
steepness, and overall performance.

Inductive, transductive, and unsupervised learning represent some of the classification
criteria utilized in transfer learning, aiding in the further categorization of transfer learning
scenarios [9]. In this study, six inductive transfer learning models are employed: ResNet50,
MobileNet, Xception, InceptionV3, EfficientNetB0, and DenseNet121 as follows:

» ResNet50 [8]: abbreviated from Residual Network with 50 layers, is renowned for its
unique residual connections, also known as skip connections, aimed at mitigating the problem of

vanishing gradients during training. By integrating skip connections, ResNet50 enhances gradient

Vol 10 No. 1 January — June 2024 | 9



Journal of Applied Information Technology I

flow, enabling the network to discern alterations between layers more effectively. This facilitates
the capture of intricate characteristics and patterns within the data.

» MobileNet [10]: is a deep learning architecture designed to deliver efficient and robust
performance on mobile devices. It employs a method known as depthwise separable
convolutions, which involves two distinct stages: depthwise convolutions and pointwise
convolutions. This approach divides the computation process, reducing both the required
calculations and the model's complexity, all while preserving remarkable accuracy.

» Xception [11]: abbreviated from "Extreme Inception," represents an advanced deep
learning architecture. It employs depthwise separable convolutions, which improve the model's
capacity to comprehend spatial and channel-wise relationships within data. Unlike traditional
convolutional layers that process filters across all input channels, Xception resolves this
inefficiency by splitting the process into two separate stages: depthwise convolutions and
pointwise convolutions.

* InceptionV3 [12]: is a renowned deep learning model celebrated for its precision in the
realm of computer vision. Its architecture relies on a technique involving multi-scale convolutions
for feature extraction. Utilizing numerous convolutional layers with diverse kernel sizes
simultaneously, InceptionV3 captures features across different scales and resolutions. This diverse
convolutional approach significantly enhances its ability to accurately identify intricate patterns
and objects in images.

« EfficientNetBO0 [13]: is a deep learning model engineered to find an optimal equilibrium
between computational efficiency and model effectiveness. Its design incorporates a scaling
methodology aimed at refining model size and capability. This architecture operates with three
key scaling factors: depth, width, and resolution. Depth scaling entails the addition of more layers
to the network, facilitating the capture of intricate features. Width scaling amplifies the number of
channels or filters within each layer, thereby improving feature representation. Additionally,
resolution scaling adapts the input image resolution to accommodate various data types.

» DenseNet121 [14], [15]: is a sophisticated deep learning model known for its efficiency
and robust performance in computer vision tasks. Unlike conventional deep neural networks
structured with densely connected convolutional layers (DenseNet), DenseNet121 employs a
distinctive approach in layer connection, facilitating direct information sharing among all
preceding layers. This unique connectivity enhances feature reuse, thereby mitigating the

potential loss of critical information as data traverses through the network.

10 | Vol 10 No. 1 January - June 2024
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D. Data augmentation

Data augmentation is a crucial technique in deep learning. It involves artificially
expanding a training dataset by applying various transformations to the original data [16]. This
process increases the dataset's diversity, enhancing the model's ability to generalize and become
more robust [17]. In image processing, data augmentation is usually referred to as image data
augmentation or simply image augmentation. Its primary objective is to create new images that
resemble the original ones but with subtle differences, which can help improve the accuracy and
robustness of deep learning and/or machine learning models [18]. Image augmentation directly
addresses the limitations of the dataset, helping prevent overfitting and improving model
performance, particularly when training data is insufficient [19]. Common or traditional techniques
include rotation, shifting, flipping, resizing, warping, cropping, modifying colors and contrasts, and

adding noise (e.g., Gaussian and Poisson) [20-21].

E. Related Research Works

After conducting a survey, numerous interesting previous studies were discovered,
including those referenced in [22] and [23] that studied in Thailand. However, as outlined in
Table | [24-32], only selected prior works connected to pertinent terms such as deep learning,
classification, transfer learning, and manufacturing were identified. Nevertheless, there is a
notable absence of research pertaining to Work in Progress (WIP) objects similar to the WIP
products discussed in this investigation. Consequently, this presents a potential research gap that

motivates the pursuit of the study.

TABLE I. RELATED RESEARCH WORKS

S Learning Model
L
3
c
)
Ref. | Year Major Issue 3 N -
S 7} c =z +
< z| §| 6| | 2
v + o| 8| & c| Z 0
o | Y| = B| al 2| ¢ 5
S |Z| 8| & ol & & &
E| 3| &| S| | &E| g| B
= c| =Z| X| £| Ww| a| O
Fine-tuned Xception to classify images into
[24] | 2021 |200 classes is presented using the standard | v - -V - - - -
Tiny ImageNet dataset
Using deep learning techniques to
[25] | 2021 vV vVi-|-|- Y-V
empower high-performance visual
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Ref. | Year

Major Issue

Image Augmentation

Learning Model

ResNet

MobileNet

Xception

Inception

EfficientNet

DenseNet

Others

recognition models can benefit the

automation of garbage classification task

[26] | 2021

Intelligent garbage classification system
based on deep learming and an

embedded Linux system

[27] | 2022

Automated recyclable transparent

plastic bottle classification system

[28] | 2022

Find a method for identifying the
abnormal conditions of fused
magnesium furnaces based on deep

learning and multi-information fusion

[29] | 2022

Recognize the pavement texture using

deep learning approaches

[30] | 2023

Achieve efficient Automatic License

Plate Recognition (ALPR)

[31] | 2023

Hardness classification method for

bearing rings.

[32] | 2023

Style classification for footwear industry

To achieve the objective of this study, which is to identify the most suitable model for
implementing a new system capable of detecting and rejecting defects in work-in-process

products in the future, a methodology involving multiple steps, as depicted in Figure 2, was

METHODS

carried out as follows:

1.1 Image collection: concentrating on a specific type of water tap as outlined in Section |,
both the positives and negatives were documented through photography. This study

encompasses 316 images of the good work-in-process products and 320 images of the defective

work-in-process products.
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V
Image Collection

V
Image Labelling

V

[ Image Pre-processing ]

\V,
Oversampling

V
Data Augmentation

\V4

[ Data Splitting ]

15%
v for Validating
15%
Model Training for Testing

Model Validation

70%
for Training

>

Model Evaluation

Fig. 3. Diagram of all work processes.

1.2 Image labelling: the images of the good parts and the defective parts were the raw

data of two classes called ‘eood-WIP” and ‘bad-WIP’ before processing in the next steps.

1.3 Image pre-processing: during this step, cropping and segmentation techniques were

employed to standardize the acquired images. This involved ensuring that all images had a 1:1

aspect ratio and a size of 224 by 224 pixels. The uniform cropping effectively corrected the initial

asymmetry by encompassing both the upper and lower sections.

1.4 Data Augmentation: in this study, both the 'sood-WIP' and 'bad-WIP' classes

contained nearly equal numbers of images. However, having only around 300 images for each
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class might seem insufficient. Consequently, both classes underwent oversampling, a technique
within the augmentation process, to boost the number of images per class to 1,000. This was
achieved by employing various methods associated with geometric modification, such as rotation
and flipping (refer to Fig. 3). The tool utilized for this process is the ImageDataGenerator class in
the TensorFlow library in Python, which has been widely used in prior works (e.g., [33-34]). The
resulting dataset is referred to as the augmented dataset.

1.5 Data Splitting: in this step, the augmented dataset was partitioned into three
separate subsets: a training set (70%), a validation set (15%), and a testing set (15%). The testing
set was specifically reserved for model evaluation in the final step.

1.6 Model Training: in this step, six transfer learning models, as delineated in the
preceding section, were utilized in this investigation. Each model underwent training using the
training set (70%) acquired from the previous stage.

1.7 Model Validation: all trained models underwent validation to ensure their accuracy,
utilizing a validation set comprising 15% of the image data during this stage.

1.8 Model Evaluation: this final step is called model evaluation, it involves testing all
models using the test set (15%) to obtain accuracy, precision, recall, and Fl-score values. These

metrics are calculated using the equations provided in (1)-(4) [13], [23].

Rotate -90°

Flip horizontal

Rotate +180°
Fig. 2. Generating of three augmented images from an original image using rotation and flipping,

for example.
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True Positives + True Negatives
Accuracy = — : — . (1
True Positives + True Negatives + False Positives + False Negatives
. . True Positives
Precision = — — 2)
True Positives + False Positives
True Positives
Recall = (3)

True Positives + False Negatives

True Positives
F1— score = (4)

2(True Positives) + False Positives + False Negatives

After completing the final steps, the outcomes of both model validation and testing,

encompassing accuracy, precision, recall, and F1 -score, are collated for presentation in
the following section.
RESULTS

After conducting the processes as presented in Fig. 2, every model was trained using two
classes of images of WIP - water taps. Then, the accuracy, precision, recall, and F1-score of each
model under each condition were evaluated before presenting all results associated with values
of accuracy, precision, recall, and F1-score in Table II.

As presented in Table Il it is evident that ResNet50 and EfficientNetBO exhibit the highest
accuracy, precision, recall, and F1-score values of 100% in both the validation and test sets. This
indicates that ResNet50 and EfficientNetBO emerge as the top-performing models compared to
others in this study, based on the evaluation results. Following closely, DenseNet121
demonstrates accuracy, precision, recall, and Fl-score values of 100% when tested with the
validation set. However, when evaluated with the test set, it registers values of 99.003%,
99.002%, 99.006%, and 99.003%, respectively. MobileNet becomes the next position, with
accuracy, precision, recall, and Fl-score values of 99.667%, 98.936%, 99.000%, and 99.667%,
respectively, in the validation set. Nonetheless, when assessed with the test set, it records values
of 99.668%, 99.673%, 99.664%, and 99.668%, respectively. Occupying the last two positions are

Xception, and InceptionV3, respectively. Further details are provided in Table II.

TABLE IIl. THE RESULTS

Accuracy (%) Precision (%) Recall (%) F1-score (%)
[ [ C [
+ = + =
Model 2 9 | 2 9 | = g | S 9
© g + ] + ] + [T +
T o n T o n T wn 0 T wn n
< S| s g | s S| s ki
> > > >

ResNet50 100.000 | 100.000 | 100.000 | 100.000 | 100.000 | 100.000 | 100.000 | 100.000

MobileNet 99.667 99.668 98.936 99.673 99.000 99.664 99.667 99.668

Xception 96.333 97.010 95.833 97.015 95913 97.006 96.333 97.009
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Accuracy (%) Precision (%) Recall (%) F1-score (%)
C C C C

Mode[ .C_) 40.-)’ 9 40.-)’ .9 -EJJ 9 ‘E;
" 2 " 2 " 2 T 2
T 3 ] T 3 ] T 3 % - 3 %
= o = o = 4] = ]
S [ S [ s ~ s ~

InceptionV3 95.833 95.349 95.826 95.370 95.826 95.362 95.826 95.349

EfficientNetBO | 100.000 | 100.000 | 100.000 | 100.000 | 100.000 | 100.000 | 100.000 | 100.000

DenseNet121 | 100.000 | 99.003 | 100.000 | 99.002 | 100.000 | 99.006 | 100.000 | 99.003

DISCUSSION

It is evident that the accuracy, precision, recall, and F1-score results from four out of six
models, evaluated with the augmented dataset, exceed 99.00% in both the validation and test
sets. Additionally, it can be observed that each accuracy result aligns consistently with the
respective Fl-score result provided by each model. Moreover, the highest accuracy of 100%
achieved by ResNet50 and EfficientNetBO may be attributed to their performance or efficiency,
while factors such as the fixed pattern and the limited number of classes—only two classes—
may also significantly influence these outcomes. Furthermore, when compared to previous
works, the result from EfficientNet-BO is consistent with the results presented in [25] that
EfficientNet-B7, which is one of its family, shows high accuracy (95.20%) compared to other
models, except the proposed GabageNet-family models. Besides, the high accuracy result from
ResNet50 in this study is consistent with the high accuracy results of 99.10% and 99.07% from
ResNet34 and ResNet152 respectively, as presented in [26-27].

Thus, ResNet50 and EfficientNetBO can be considered for the development of the new
automatic station for checking the WIP before delivery to the next station. However, advancing
beyond reference [2], this study was conducted with additional transfer models. Also, the size of
each model has been retrieved and presented in Table lll. One can see that the size of the
EfficientNetBO model, which has an accuracy and related results of 100%, is only 15.48 MB,
smaller than the size of the ResNet50 model (90.03 MB). Therefore, EfficientNetBO should be
considered the best option in this study for developing the new automatic station using
computer vision technology for checking the WIP before delivery to the next station by rejecting
unwanted parts in the future. However, from Table Ill, one can observe that MobileNet is the
smallest model size, while it has an accuracy and related results of more than 99%. Its accuracy

result is also consistent with the result of 99.84 from MobileNetV3 presented in [26]. Therefore,
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MobileNet might be considered as an alternative option for the new automatic station in the

future.

TABLE Ill. THE MODEL SIZES

Model Size (MB) Remark
ResNet50 90.03 The largest
MobileNet 12.34 The smallest
Xception 79.63

InceptionV3 83.22
EfficientNetBO 15.48
DenseNet121 26.87

CONCLUSION AND FUTURE WORKS

After conducting this study on copper-based alloy water tap images using deep learning,
it was found that ResNet50 and EfficientNetBO provided the highest accuracy (100% ), while
MobileNet ranked second with an accuracy of approximately 99.67% when evaluated with the
test set. This test set was part of an augmented dataset consisting of 1,000 images per class,
created from an original set of around 300 images per class. However, considering the model
sizes, EfficientNetBO with only 15.48 MB, is smaller than ResNet50, which is approximately 90 MB.
Therefore, EfficientNetBO emerges as the optimal choice for developing an automatic detection
and rejection system in the production line of a water tap manufacturer in the future.

However, this study utilized geometric-based augmentation techniques (e.g., rotation and
flipping) exclusively. Future work should incorporate other augmentation techniques (e.g., noise
addition) to further diversify the dataset. This expansion can enhance the variety of images for
dataset enlargement. Additionally, this study was confined to only two classes of water taps.
Subsequent research should investigate additional classes of water taps and integrate more
augmentation techniques. Furthermore, the concepts introduced in this study could be

extrapolated to other products across diverse industries.
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ABSTRACT

The purposes of the research were to develop an information system for support research

management at Chaopraya University, to study the efficiency of the information system for support
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research management at Chaopraya University.,, and to evaluate user satisfaction with the
information system for support research management at Chaopraya University. The sample group
consists of 5 experts and a user group, including Lecturers/Researchers, Deans, Excusive board,
and System administrator. The sample selection involves judgment sampling a total of 65
individuals. The research tools used include: 1) information system for support research
management at Chaopraya University. 2) Evaluation form for the operational efficiency of the
information system. 3) Satisfaction evaluation form towards the information system. The statistics
used are the mean and standard deviation.

The research findings showed that 1) the development of the information system for
support research management at Chaopraya University involves four main user groups. The system,
developed in the form of a web application, meets the user’s needs and can be used for planning
research management. 2) The study on the efficiency of the information system for support
research management at Chaopraya University reveals that the overall system efficiency is high
(X = 4.36, SD. = 0.86). The areas with the highest efficiency are the system’s functional operation
and security., and 3) The evaluation of user satisfaction with the usage of the information system
for support research management at Chaopraya University shows that users are highly satisfied with

the system usage overall (X = 4.53, SD. = 0.73).
Keywords: Information System, Research, Management, Web Application
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fussansniiui veyalugayme anfuiluntsdaifureya uaranUsmunislunssauaznin s
pelmmsnuasoUszmdanunuladnun Snisdladimafiatindunisinuluaueesnsdnnis
voyanuisesTsuMsIdgluuyveiduluanamslunisvesummddsnslulussuvasaume
e
mﬂﬂ’ﬁgmﬁ’ménﬂmpﬁ%’aﬁﬂ@?ﬁwmiwumiammLﬁamiaﬁfuayumiu%mﬁmm‘smui%’a
uAnendoinnsyen lugliuuvesuneundinduslalunissnsauazninlunisdafureya s
Aum wagnsthweyalulelnAnusslen Ingluaanansedinesnissidunuaiunsifoansaely
NIDNTOLARILAEUAUNTFUIUNTTSUNUATIUAYY NI9TIB9ILAYIINIINUT NITRBUNIHANLIITHINS
UVDIAULDY LLaw;ﬁmﬂuszﬁmmz WAYITTAUNNIING 18 8EINTOANURARTY LLasﬂwszTaaﬂanLLamv;m

whunwlUTalunsnasaunisdndulaniunisidule

1. InqUszaeAn1sIe

1. ilefannsyuuasaumaiieativayunsuimsinnisaide UTANEIEDI NG

2. iioAnwUsravsamuesszuuasauaiioatuayun uImsiansnuide unnine de
AMEE

3. eUssduruieneglavessruuasaunaiieatiuayun1suimsdanaenuids wninende

LITNTEYN

2. 1PNESHATUIENNYITD

szuuansauma (Information System)
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svvvasaumadusruLiiTiusn Ussanana Saifiu Siasen LLazLNEJLstlﬁlTazﬂaLﬁai'mqﬂﬁzmﬁ
N [6] szUUmiaumﬂﬁaaﬁﬂizﬂawﬁﬂﬁﬁwﬁmaé 4 g lawn szjyaaﬂammij (Input) N15UsENIANE
(Process) HAd WS (Output) wavnaazoundy (Feedback) Inanadns i ba 1 usziduansauine
(Information) %"ﬂLﬁu{agaﬁmumi"dszmawau,azmﬁmswﬁﬂzjyaagaﬁgmyaaLLasmmzam WALEIUITO
ildlynsuimsvesesnnsle [7] Ussianvesszuvansaumaniilulelussnsiuuusesnidu 8 Ussuam
Taun 1) szuuUszaranas1enisiud suwuas (Transaction Processing System %138 TPS) 2) S¥UU
asauwmAiionIsTANIg (Management Information System %38 MIS) 3) izuumiaumﬂaﬁuauumi
findula (Decision Support Systems %38 DSS) 4) isuuaﬁual\guﬂ’lﬁfﬁ'ﬂﬁﬂﬁ]LL“U“UﬂE-]:lI (Group Decision
Support Systems %38 GDSS) 5) izuumiaummﬁaﬁgﬁmi (Executive Information Systems #3@ EIS)
6) izwaﬁfuaquéﬁmi (Executive Support System %38 ESS) 7) wuwgﬁmmfg (Expert System) wag
8) wwmiaummﬁm%’uaqﬁﬂi (Enterprise Information Systems)

Imaiumuﬁ%aiﬂeﬁ%gﬂLLUUszwmiaummﬁamﬁmms Tngszuvasaumaiion1sdnnisd
wmmﬁwﬁ’ﬁﬂumiLﬂusgﬂigﬂavﬂml,azaaﬁﬂi \demniinansenuegrannnerunamunvesesnnsing
ﬂagaﬁﬁwLaua‘l,ug"dmeaai’]amuﬁ?mﬁummgaqmswﬁﬂmaa;@%msL‘ﬁaﬁ%ﬂﬂﬂﬁiﬁlﬁmﬂidwﬁqqqm
(8]

ATNAUITZUUANTAUINA (Information System Development)

sswaﬁaumﬁL‘ﬂuﬁamimﬁﬁ?wL‘ﬂumaniwumiaumﬁﬁﬁmﬂsﬁﬁaLLleﬁUiszmsuaamﬁm [9]
syuvasaumAtuanInsanUseandusT UUE oe 9 1wu sruvUszananaTen sasunlas sEuy
ansaumAiien1sinnng sruvasaunAatiuayunsin dula WJua FesvuvansauneunazUssnnas
wanaafulunisenduenu LLazmﬂ%muimﬂuﬁlga [4] 1un13ﬁ’mu13xuummum¢1Lﬁaaﬁuayumiu%ms
Fansedse uminendernmsreniu avnesdtuneulumstaunszuu Tneldenimeesmsianssuy
(System Development Life Cycle: SDLC) Tnouusesnidu 6 Tuneu [10] el 1) M5ILASIEVALABINTS
Y9458 UU (Requirement Analysis) 2) N1588NkUUTEUU (System Design) 3) N1IW AIUITLUU
(Implementation) 4) nsna@ay (Testing) 5) A5R A 93EUY (Deployment) kag 6) N115U1595NY1

(Maintenance)

mATeAetas

NS UUa saumai safuay un1sUTIdanisuAde uAnendeiamszen ladnw
mAfeilieaves Tnednan Junnee [11] VL@Tﬁwmiﬁsumﬁswﬁmmsgm%@;&amu’%é’fmﬁuL%ULL@UWﬁLﬂ%u
vosumInerdeunla-uns Wdunseiiosh Ima’hﬁygm‘ﬁuaaﬂa SQL Server lyn1w1 ASP.NET lunisiden
Tusunsy uagvhmsasaiuueundindunundnnsssnisiaunssuy Imaﬁmi%’mlﬁusﬂy@gaﬁﬂ%’a i
ATeRIIuNT sUUTTINMLAT LAY UISY Lﬁ@ﬁWUWiSUULﬁ%ﬁ]LLgﬁlgﬁﬂiﬂiﬁgﬂémﬁiaéN 3 ﬂEj;iJVLGTLLﬂI

NANKALATEUY NqUD1seLarinIfe waznquylyaumlulavihnisussdiuanuiisnela lnenguygua
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spuuilssfuauinelaadeeyil 4.38 nguensouariinideslsefuaruimelaadseyi 4.03 uasngu
wlanuilufissduamufioneluadeeyil 4.26 :giind anedm (1] levihmetannssuuguteyanuide
wuuasueiorsnuiseddin lnefnsdafvteyasluaiuenuiss loun Teyaunanunisinnis
MiAdBuaruaT9aTIa Tuluanuaunisuiniginms nuihyissdauimusssy Tnewmunduiy
LOUNELATY NATeINITIToNUI n1sALNsEUUT uANTalrulAnTININAINABINTT UaTHANTS
UsuifiuUseBnsnnlnodeingy Sseduarufimelawdsoyil 4.47 uasnanisussidiuaufionelagn
ﬂéuﬁ’)@&jﬂﬂl}ﬁ%ﬂ’m fsvsuauiielaedooyil 4.76 duiiun ngitaana, nud Fuftnu uazdesiay 3
snsATINYS [12] iﬁﬂ’ﬁumiwuﬁmmigwu%aaﬂaﬁﬂﬁﬂwﬂuizé’uﬂ%mﬁgwﬁ AMZINYINITIANTT UIINGIEY
s1ges TusUuuuveauleundiaty saufugiueya MysQL Ton1wn PHP lumsideulusunsy uasly
Bootstrap Framework lunspeniuudiusandsa lumsauvnuasnanioeyanuidy danisveyayieu
warlafvussidiulssdsnmangdemglaeissduauimelandveyd 4.8 wasiiuUssdiumiudis
welannnqusesnanlsnulnedszduauiimelandoyi 4.6
MneAderruaziiulanlumsiaussuuasaunaiAsvesiunisuimsianismidedu

gelumsoungunisvihnuluauvensidedunsuaunszuiunsauludduganssuiunmstupenisi

v
a v =

nan3delvlauselovu neeueyideddlavhnsiesennsinuresssuulvaseunqun1sinaunmin
AIMASUAUNTEUIUNISVONUITY Aunseiensiiiuveyanisimanuideluleuselovu Tnevinisiauwn

srutluzuuuuvesivueundindy

35aHuN13IY

1. 13nsilanns3dy

1.1 szuvansaumaiioaduayunmsuimsdansnuide ATV M

1.2 wudssidulsgAnsamnaiauresszuuifinessuuasaumaiioatiuayunisuinis
Famsnuide wninerdeamseen Imm;tf?imﬂmg \dunuuasunuuuTImsIEI 5 52U Tnsuusnns
Uszifudu 4 aulaun auisndunnsyinauwesssuy (Function Test), AU IILYDITEUY (Usability
Test), AUNAENSTLAANTEUU (Result Test) uaga A LUanasde (Security Test) [13]

1.3 wuuuszidunnufisneladidnesruvarsaumail eatuayunisuinsdnniseuide
UAVENdoLa e Imwﬁ%&m unuuasunuuUUINATEIL 5 U

Tnsuuuyssdulszavsannisihauresssuuansaund wag wuudseiuaufiswsladifine
TYUUATAULNA T,mEJ;giﬁalvﬁyﬁwmiﬂ’@uumﬂ%“adﬁamﬂmauLLmﬁmmmﬁ’]L%’Waﬁwua']saummaa [13]

wazUSUlMRSINUYBUIANITYINILYBITEUU
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2. ngumung

2.1 nguydangy laun aunansevmenumalulad S 3 ey waetinBeulusunsy $1uu 2
au sty 5 au TeedSanmsAnymamurenfamesiisisraunisailunisvhaulinesna 3 9

2.2 nquylvanu laun Ann9158/8n398 AU yUSMITTERUANITY WazyRuATEUUYEY
unTinerdeamszen Tnefivszrinsdilalunisifondel S 76 au Fuidelaiimadennquinenis
wuulunsruauuazidy (Non probability Sampling) Tnely3an1sidendres1dlaelesansana
(Judgment Sampling) 31U 65 AU [14]
3. JunsunsAfiunside

3.1 AnwnuamanisiainsruuasaumALiaaTUsYUNTUIMMIIANTTUATY anInende
Bszen nienans muideiienes sufmafunurmeyauiunnsihaumumstinsenide

3.2 N15a319LA50439798

v
o

3.2.1 MsaszUUAsaUMARoatuayuNSUISIAMINUATy ainerdelwasen (s
Tagndunswauisyuu TnelyuunAnniswauissuy (System Development Life Cycle: SDLC) WuU
Wan (Waterfall Model) [10] wi el lunnsamunssuulalmianisiugensesnisiey wazeaeiiy
Uszansnmlumsudmsianislunmswansyuu Tnewuseendu 6 Sumeu dil

1) M1LATIZNAIUABINIFVBITZUY (Requirement Analysis) Inevin1sfnundelymidsns
Ui waglavinisdseaunsinislunislenueslanuianaatse gusmsssduame
;gufﬁmiisé’vamﬂ’u Lﬁ@lﬁmqﬁ’umwmyaamimm;ﬁ%mu maﬂ,ﬂﬁa;gmmmqGﬁmmymﬁswﬂamﬁama%
LLazﬁwmaq‘ULﬁwaUwmmsﬁ’muimstiﬁmumﬁqf{%’umiv‘mmmaﬁzwﬁq17'{Lﬂummﬁaqmiﬁ"lﬂu
wiivdn (Functional Requirement) wavAuaesnsilllavniingn (Non-functional Requirement)

2) NNFDDNLUUTZUU (System Design)Imaiu%umaumiﬁ’]Lﬁumuﬁlﬁmams Tnevhnmsiesza
FTUU BAZODNLUUIZUY

2.1) MINATILHITZUY (System Analysis) Imaﬁwszjya;ﬂamﬂmﬁﬂLﬁumulusﬁgumauﬁ 1119
AATIZNAYINADINIFVOITTUY UINIFUATIEVAIUABINTIATUVOULLANTSYNTUYDISEUUT aw AN
Tnensasandewuuiiosiass (Use Case) Imwﬁ@ﬁmuaamﬂu 4 ngu Taun nfcjmmwmizj(/ﬁ’ﬂ%s
ﬂéuﬁjﬁmﬁzéﬁ’mm:ﬁ ﬂa:w;ﬁmsszﬁuamﬁu LLaxﬂéuﬁggLLaizuu

o o

2.2) MIBBNLUUIZUY (System Design) liovimsdinsienssuiuaniuneyidosiiums
sonuuuLIuLeUNAAdY miaaﬂLmuﬁquamm'aﬂszmuﬁ’u;;‘L%a’mmmi’mqﬂﬁzmﬁﬁummﬂ%mulugﬂLL‘UU‘ﬁ“
mmiamauauawiam’ﬂ%&muuqﬂmmﬂﬁmmnmaw (Responsive Web Design)

3) nsWalu1syuY (Implementation) Tuaauil lavniswauiszuualenisley Bootstrap
Framework Tun1seenuutluauvesnisuanua legiuveya MySOL Tunisdaufuteya waslaniw PHP

Tunadeuldsunsuauaunsvhnuvesivlen
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4) nsnagau (Testing) ly35n1smadauLu Black Box Testing Ingnsvinnisnagaulnanis
nsonvayatindmsunmiinsiveys wargradnsiilandaugneswviol

5) MsAiaRasEUY (Deployment) nstiuseundinduiilanumsnadeusaaiuluindeuwdn
nositelnglraulavhmslyay

6) 1391333791 (Maintenance) yhmsasiaaeunshauvesszuudeszuuidam

3.2.2 Mmaanaedasefilrlumafururuveya laun wulssdiusyaniamnisiaures
spuuiifinesruuasaumaiioatuayunsuinsdanisnuide sninendonmezen lewdeg lae
wusmsUsadiudu 4 elaun aulindunsiauresssuy munslanuesssuy aunadnsilain
s¥Uv uazAuAIUaonsts wazkuulssdunuiisnelafifinessuuasaumaioatuayunisuivig
Famsnuide uminendoiawazen ImsJaﬁ%@’m‘ﬁ'mqf"ﬁJWaﬁ%’umsvﬁmwﬁﬂsumigw Wusuvgeunu
LUUINATIE 5 T2

3.3 Ussifiunnuianelavesssuumsaume deladnsiauiluauvonedesdemiafiuum

il muspﬁ%’aigﬁwmﬁﬁﬁwumiaumﬁLﬁaaﬁuayumw?mﬁmmimu%’a urAvendoiamszen Tuln
pgﬁsnmaﬂumiﬂizLﬁuﬂizﬁw%mwmaﬂisw diethransussidiunnuiulgassuuiagiszuuilarhns
ﬂ%’uﬂqﬂﬂmaaﬂ%ﬁwﬂfjmﬁ’;aéw diovhmsUszdiunnufianelanemislsnuresssuy uandelasuuuy

Uszilluwariunnesidolaiinmansivaeuanuanysaveeya wasihluliasienveys

4. adanldlun13338 loun Anade (Mean) amuidosuuanasgiu (Standard Deviation) Tnsmsudana
Tnehmaiilafiouiuinumnsysedu [15] s

ANABINTITY 4.50 — 5.00 MNEANLI TEFUINTIEN

ANRABYTY 3.50 — 4.49 MNBAININ FEFULN

ARABIYTY 2,50 - 3.49 MNEAIUN SERUUIUNENS

ANRABAY 1.50 — 2.49 MUN8AILIN SEFULEY

ANRALNIAU 1.00 - 1.49 NUNEAIINI TEAUUBENEN

NANTFIY
1. HANITWAILITTUUETAUMANDETUAYUNITUTIITIANISUIRY WinIneaeidinesen

v v

yITeladdunsiau szuuasaumai oaduayunsuImMIsansnuiTy iminends
WINsze1 audureunisideluived 3.2.1 nMsfasEUUasaUnaf e uayun1suTusinnng
NUATY WA EE TGN Imaﬁaaﬁmmﬁm loun Imq}amiﬁwammmmsm%‘uLﬁemm,ﬂ”'mmsti
Al NEUNTHALUN9I VIS suUsEInaaTuayunsindunuide duranisddunuluieasd
nsfnw TaessuuaunsaiUiouuasdunanadnsnssuiunulmguimsiadvislumsssuan

nsndurureunazany lugan1siiauaiudtesssunsidulunywenleiinisdaiuenaisuasveya
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ysaumasiiunusiesssnsidelunyes lunswaadedlninidelasudunslaviuna lugans
¥UAILNITLAAF DU S RUNLHEUNINAIILYNGIBINTT TlEunD g AN U A AANTT 1898713158
ﬂixﬁi”ma’"ﬂqmﬂumimLquﬂWiﬁﬁuﬁLmEJLLWiINamu‘WIﬁSU'mﬁ suwlddduganisidudaniunis
sflununueiidsveunazyanala Insluganis q dulagniunlslunisiaunssuvasaunadie
AUUAYUNITUTMSIANTNUINY uingdoinszenlnszuuiinmehaouiiiussansnmuasnseiuns
1%ﬂwu1uaﬂ'mmiajﬂaqﬂ’uﬁLﬁaa%@ﬁmmﬁ%’&l wseuviailulglun s snuaumsiferes
p1915unazau Tivlussduansiislndulunuinanauanifveso1aise swdanunnslseiu
aunmnsAnnnelule fasdulanmaiveyaifegulalninusslovidy vilumsuimsnuly

29ANTHUSLANTAINUINTUME LAELLERIFIDEaLARININD 1 - 3

= Ilhl. Luil

A9 1 kEasnIsEansiUSsueuIuUsTIed

INANA 1 sruvaunsaivuanuaiuayunITeivang funanisaiiunisivinla ie

Phludidunstuedsulndulusuimunefinivus

29 2 LL?IGN‘UE]HﬁﬂWSLNHLLWSNaQWUVﬂﬁ‘m N3
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PNANT 2 STUUENTanTIEeUNan1sAduLluNSHELNSNaNUIATINTe Tnauen

\JuUsBAVTeIunAIN uasndngns

2w 3 uansveyan1saiiiulasinisive

AT 3 SEUUAINTATIENULAAMAUAAAINAISANTULATINTIToA R g ureTunu
atuayu NMIsenuaNunmu Milvatssudszanalulasnis nsandunsielvesiuasesssunis

Weluuywe uagdianunsoussioulnsin1side wasunanuidenagasuivunle

2. nan1meaes g U SEUINANDETUAYUNITUIMITANTUITY W Inendadinssen

3

o

FFuaniunisvaaeddy seuvasaumai oa i uaLUNITUTITIANISNUITY W INeTY

e

=

sz ity nsuuadu 2 aulaun nsUszfiudssansnmlneg3eiyyn1anuaeufiomes
1w 5 1 wagussiiuanuianelanenislynussuuasauvaieaduayunsuimsianisuide
WNIMENFBLRINTEE 1INNQUAIBENAMINTE/ NI ANUA HUTTTEAUANTY ULagyauaszuy 31U

65 AU ANTUHANTUsEEUNYIN TR IEnamEmaRR T ug g UTUINUNLAEaTUNS UARIRIANT19T

1uay 2
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A157199 1 Han15UTEUUTEANSNIMUBITE UV SAUMAIN AT UAL UM SUSMSTAN TR aminenae

LTS'WWi%UW
318013 X SD. wlamna
1. muiandunisiauesszuy (Function Test)
1.1 arwanansalunisenlseniussuugiueya 4.40 0.55 un
1.2 Aranansnvesssutlunait au unlvveya 4.40 1.34 N
1.3 Anuanansnvesssutlunsiiauoveya 4.80 0.45 1niign
1.4 ATuansalunISAuveYa 4.60 0.55 1niign
1.5 5¥UUATBUARNNNTINGIUATS 4.20 0.84 N
\ady 448 | 0.74 wn
2. punslanuresssuy (Usability Test)
2.1 emunglunmsGenlyszuy 4.20 1.30 tly
2.2 amuwngalunseonuuumtelan g 4.00 1.00 1N
2.3 MNFAINTUBATMTLARIULTON TN 3.80 1.64 1N
2.4 erazanlunisilyszuy 4.00 1.00 tly
2.5 emuunlyvesszuulunimay 4.60 0.55 1niign
\adle 412 | 1.10 wn
3. aunadwsilaannszuy (Result Test)
3.1 mAugnAvIremadnsTilATINNIaiiu au wnlvweya 4.20 0.84 1N
3.2 AUQNABIVEINAGNEMLINTTIBIUHA 4.20 0.84 1N
3.3 MANgNADIEINARNS UM T NAUBTOYA 4.00 1.00 1N
3.4 ANHYNABIYBINITUTEUIANAVOLA 4.60 0.89 1niign
3.5 padwsiilnanansavieanszesaailunsvhoula 4.40 0.89 1N
3.6 nadwsTilaInT B uanIamElunTNLIUM el 4.80 0.45 wniian
\2de 437 | 082 wn
4. auauUasne (Security Test)
4.1 mssmuadvansnlyssuuisauasadelumslyny 4.40 0.89 ly
4.2 pnuvasaferessTuUAeuy 4.60 0.89 wnian
4.3 mudaenfovesnafeveya 4.40 0.55 1N
a.4 nsmugulnlsnunudniveslslaosegnaes 4.80 0.45 wnfign
4.5 mansaaeuansnoulrnuvesylrauszuuluszdums q 4.20 1.10 wn
\2fy 448 | 078 an
\delngsau 4.36 0.86 N

1NA15199 1 Nan15N13UTUUSEANS A MYessEUUANTaUAL A uaY UAITUTINTIANTS

AT WNINIRBLRIINTEET WU UTEENTAINYDITEUUASAUMALN aATiUALUNTUTINSIANTNUITY
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U ANEEBA WG fiszfuszavBamegluszduunn (X = 4.36, SD. = 0.86) definsanmeaunumn
puiifiusyAnsamainiian fe auiandunisvhauvesssuy Sevduvssansameglussduin (X =
4.48, SD. = 0.74) wazauauUasniy ﬁizﬁwi:ﬁmﬁmwaﬂuszﬁmﬂﬂ (X =4.48, SD. = 0.78)
sosannie aunadnsilaainszuy SsefutssAnineglussduinn (X = 4.37, SD. = 0.82) waxAuiil

UsgdnSnmueeiign fie munislenuvessyuu fsedudsednsamegluszivann (X = 4.12, SD. = 1.10)

A135197 2 wan1sussiiuauianelanislynuresssuuasaumeiioatuayun1suINIsIAN1SUITY

LAV IGELANTZYN

18115 X SD. wlama
1. PUATSTNUUBITYUL SYUUANSEUWAR LN TISE dnsnsdua @nanso
v v 4.46 0.83 41N
U WAZAUNTOUERINALARINADINTT
2. 9UUTEANTHATBITEUY TEUUAITAUNAAIUNITIFEY A11150
Uszananateyalad daugnaes unud uaranunsmivoyalily | 458 0.70 1nfign
Uselonl vidoatfuayunisdaaulale
3. PUATNEINNEAINISIYTEUY SEUUATAUTARUNNTISY figduuy 4
p v v v 4.52 0.75 UINNEA
PNy Fyanval AU ANYEIMUIRE waznslnuneludureu !
4. ﬁ?ummﬂaamﬁwaﬁayjaww STUUANTAUANIUNITITE S0
ﬁmumﬁa;ﬁﬂi"l,l,amﬁamu 5Uu Login dnsdnsyduanudasndy | 4.60 0.72 wnilan
e mundnslunsanlyany
5. SEUUAUAUTIENUNITITE 4.58 0.73 wniian
6. gwmjya;gauwmmmiﬂﬁzﬁgu%mmﬁ 4.57 0.73 wniian
7. sruvawaiauelasnside 4.52 0.79 wniian
8. SPUUTIHMUNANUNITININTLAE N TARUNKELNT 4.48 0.62 1N
9. srUUTIBNUANUNIMLTATINGITY 4.48 0.66 10
10. msdansveyanuaiessIIdeluywe 4.51 0.77 wniian
AT 453 | 073 wniign

nmsdt 2 nansmsUssidivanufimelanislsnuvesssuuasaumeaiioatiuayunisuins
Famanuife uminedeamaren wua glroudanufelanenislsnuresssuumsaumade
AUUAYUNITUIMTIANITNUIRY UM INEFBI MY Tneiszduaufanelasylussdunndige
(X = 4.53, SD. = 0.73) lefivnsansievemniunun vednuiiiseduaruianelasnnilaafio s
Uaamﬁamaa%@gaixw STUUATTAUNARIUMTIY ﬁmiﬁ’mumﬁ’aéﬁuamﬁamu 52Uv Login {n13
fnszfuaraaendeviedmundvslunsiulsny fsduamuioeloeglussduanniian (X = 4.60,
SD. = 0.72) 593a41A0 AUUsEAVBHATEITHUU SHUUATAUMARILNITISE dannsnUssananaveyalad

fanugnaes wuug wavanunsathveyaluleusvlevu vseatuayumsdndulale dsvduanuiisnelasy

32| Vol 10 No. 1 - January - June 2024.



NINTIVININTUTEEnalvwalulagasaune

= [y =

Tuseduanniige (X = 4.58, SD. = 0.70) warszuuAuAUTBNUMTITY Tegdumnufionelaegluseduann
flan (X = 4.58, SD. = 0.73) warluvernuiifiszAuaufiswelauesiigafie aumwhnuresszuy swu
ansaumAnuMTIde asnsoduau eV werannsauanwalamunesnis fszduanufioveloeglu
sEAUNN (X = 4.46, SD. = 0.83)

MNHANMIIANSTUUAsAUARRATUALN UM IAN TN winedenmezen Tngled
nshldlsdseloviideusedng lnenrslysuniuaiovisaiuyana Gunsuda) waddlaain
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ABSTRACT

The purposes of the research were 1) to develop a data screening system to online
promoting products distribution for community enterprises, and 2) to study tryout results of the
data screening system to online promoting products distribution with community enterprises and
mentors. The target groups include 3 experts and tryout the system’s functionality users as 5
mentors. The tools used are the questionnaires gather opinions experts on the data screening
system to enhance online promoting products distribution with community enterprises and
questionnaire on opinions on the mentors to screening system of the data screening system to
enhance online promoting products distribution with community enterprises. The statistics used
include mean and standard deviation.

The research findings showed that 1) The development of the data screening system to
online promoting products distribution for community enterprises revealed that the community
enterprise screening system has been developed with technology focusing on easy usability and
can be accessed via mobile or smartphone. It consists of 3 parts: (1) Data screening of businesses,
including basic information such as business name, owner’s name, online communication devices
used, internet network system used, current sales channels, readiness to use online systems,
nearby and convenient transportation companies, and readiness to accept payments. (2) Product
data screening using the 4P principles, consisting of Product, Price, Place, and Promotion. (3) Report
preparation section, which summarizes all the questions and answers provided by the community
enterprises and the tryout results of using the data screening system to online promoting products
distribution for community enterprises with mentors revealed that the feedback the system’s
suitability for online promoting products distribution is highest at a very high level,, and 2) The
survey on opinions regarding the community enterprise screening system of the Technology
Management Mechanism of an Electronic Marketplace Digital Platform Participation to Promoting
Products Distribution for Community Enterprises by experts found that overall, the system is highly

suitable.

Keywords: Screening system, Promoting products distribution, Community Enterprises
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ABSTRACT

The purposes of the research were to 1) to research the creating a system that enables staff to
track the status of their packages via the LINE application, 2) to design and Development a system for staff
members to track parcel post statuses via the LINE application, thereby enhancing staff communication,
and 3) to assess personnel satisfaction with the introduced parcel post status tracking system through the
LINE application. A simple random sampling technique was used to select a sample group of 86 individuals
from the Faculty of Science and Technology, Pibulsongkram Rajabhat University. Data were acquired by
distributing questionnaires, and descriptive statistics, including frequency distribution, percentage, mean, and

standard deviation, were used to examine the data.
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The research findings showed that employees at the Faculty of Science and Technology of
Pibulsongkram Rajabhat University were highly satisfied with the parcel status tracking system that had been
implemented using the LINE application (with a mean score of 4.63 and a standard deviation of 0.50). These
results indicate the LINE application's parcel tracking services, which would increase staff convenience,

efficiency, and communication options.

Keywords: Parcel Tracking Status, LINE Application, System Development, Chatbot
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ABSTRACT

The objectives of this research were 1) to study and develop the model of a learning
package for integrated internet technology of small digital devices for organic rice cultivation 2) to
disseminate and apply the learning package of integrated internet technology of small digital
devices for organic rice cultivation. The conceptual framework for this research is collecting data
on organic rice cultivation in Chainat province since the beginning of the rice cultivation process
plot preparation until the harvest and planning for planting in the next season. There were
interviews with farmers organic rice. There is a process of synthesizing information from group
discussions about knowledge, wisdom, problems and solutions. Including various environmental
factors that affect productivity in each season. Education and use of technology and digital record
keeping in order to grow organic rice efficiently by choosing an organic farming group Hankha district
and Noen Kham district, Chainat province is a case study of data collection methods. By
interviewing 30 community residents and in-depth interviews with 10 key informants using
participatory observation and documentary studies. The tools used in the research are: 1)
Interoperable Internet of Small Digital Devices technology 2) Performance assessment form of the
interoperable Internet of small digital devices technology system 3) Satisfaction assessment form
of using the system learning kit. Internet technology integrates small digital devices. Statistics used
to analyze data contains percentages, average and standard deviations.

The results of the research found that 1) the leaming kit for the internet technology system
that integrates small digital devices consists of a control board, a temperature and humidity sensor
in the air, and a soil moisture sensor. The results of evaluating the effectiveness of the learning
from 5 experts found that the content of the learning design of learning sets and utilization, the
overall mean was 4.20 and the standard deviation was 0.76, with the learning set topic useful for
those interested in organic agriculture having the highest mean and the results of evaluating the
satisfaction of the learning set among a sample of 30 people found that the usability aspect was
at a high level. Therefore, the developed learning set can be useful in collecting data in the organic

rice growing area Hankha district Chainat province, using internet of thing technology and digital
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data on temperature and humidity in paddy fields to help decisions making on effective alternate
wetting and drying (AWD) water management in rice fields or can be applied to various types of
organic agriculture, including sustainable agriculture, which will help further development. It is a

tool for farmers to help them decide on planning organic farming more conveniently.
Keywords: Organic agriculture, Internet of things, Digital Data
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ABSTRACT
The purpose of this research was to design and develop the “Nong Lamduan” application,
a LINE chatbot to recommend tourist attractions in Sisaket Province, and 2) to evaluate the
efficiency of the “Nong Lamduan” Line Chatbot application to recommend tourist attractions in

Sisaket Province. How to conduct research in the process of designing and developing the Nong
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Lamduan Line Chatbot application using Django and Line Messaging API. In the process of evaluating
the efficiency of the "Nong Lamduan" LINE chatbot application, the target group was defined as 5
technology experts, 5 system architecture experts, and 5 Sisaket provincial tourism officials as a
group, a total of 15 people.

The results of the research found that 1) Development of the “Nong Lamduan” Line
Chatbot Application to Recommend Tourist Attractions in Sisaket Province uses Dialog flow
techniques using Python language and uses Line Official Account and Django to store databases.
The architecture of the application consists of receiving messages from users, message processing
by machine learning, and sending messages to respond to users and 2) the results of evaluating
the efficiency of the application "Nong Lamduan" Line Chatbot Application to Recommend Tourist
Attractions in Sisaket Province, is at the highest level. The design aspect is the most average, second

in content and the lowest average is the usage, respectively.
Keywords: Developing Application, Line Chatbot, Django, Line Messaging API, Sisaket Province
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ABSTRACT

The purposes of the research were: 1) to develop motion infographic for the learning of
basic laws principles., and 2) to evaluate user satisfaction with the motion infographic for the
learning of basic laws principles. The development of motion infographics followed the stages of
animation, which include pre-production, production, and post-production. The target group
consists of 3 experts and 30 trainees. The tools used in the research include: 1) motion infographic
media for the learning of basic laws principles, 2) a quality assessment form for the motion
infographic media, and 3) a satisfaction assessment form for the motion infographic media. The

statistics used for data analysis are mean and standard deviation.
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The research findings showed that 1) the motion infographic for the learning of basic laws
principles are accurate and comprehensive in presenting image and sounds that are coherent.
Additionally, various techniques are employed to ensure smooth interplay within the content. 2)
The expert assessment indicates that the quality of the media is at a good level (X = 4.31,

SD. = 0.26), and 3) trainees satisfaction from the sample group is at the highest level (X = 4.50,
SD. = 0.51).

Keywords: Motion Infographic, Basic Laws, Management, Learning
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ABSTRACT

The objectives of this study were 1) to study the promotion of the sale of community
products using digital media, 2) to design a brand of community products in Khaen Subdistrict,
Wapi Pathum District, Mahasarakham Province, 3) to create a community product presentation
media in Khaen Subdistrict, Wapi Pathum District, Mahasarakham Province, and 4) to study the
results of a trial of community product presentation media in Khaen Subdistrict, Wapi Pathum
District, Mahasarakham Province. The statistics used to analyze the data are mean (,x.) and standard
deviation (S.D.).

The results of the study showed that 1) Results of the study on the promotion of the sale
of community products using digital media The components of promoting the sale of community
products using digital media consist of 4 parts as follows: Part 1 Digital Media Part 2 Promote
Marketing Part 3 Communication and Part 4 Market Analysis. 2) Brand design of community products
in Khaen Subdistrict, Wapi Pathum District, Mahasarakham Province, found that there are 2 groups
of brands and product labels, namely Kratipkhao product group and food processing group. 3)
Creating community product presentation media in Khaen Subdistrict, Wapi Pathum District,
Mahasarakham Province, found that there are 4 components of digital media screens, namely 1)
the name of the agency, 2) the brand, 3) the Video presentation area, and 4) the narration. The
video format is less than 5 minutes long and is presented on online channels including Facebook
and YouTube from inquiries from experts on the media presenting products in Khaen community.
It was found that there was a high level of overall suitability. and 4) a study on the results of the
trial of community media presentation in Khaen Subdistrict, Wapi Pathum District, Mahasarakham

Province. Overall satisfaction is at a Very level.

Keywords: Digital Media, Promotions, Community Products
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ABSTRACT

The purposes of the research were to: 1) design and develop a system in the form of an

application to manage community information in Nakrua Subdistrict, Mae-Tha District, Lampang
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Province, 2) evaluate the performance of the community information management system, and 3)
study user satisfaction with the community information management system. The following tools
were used for the research: 1) a community information management system in the form of an
application, 2) a performance evaluation form for the community information management system
assessed by experts, and 3) a user satisfaction assessment form for the community information
management system. The mean and standard deviation were used for the statistical analysis of
the data.

The research findings showed that: 1) the design and development of a system in the form
of an application to manage community information covered five dimensions: (1) access to
government services, (2) health, (3) well-being, (4) income, and (5) education. The researcher
collected community data from villagers in each of the 12 villages in Nakrua Subdistrict. It was
found that the results could be effectively displayed according to the objectives set and the user's
needs. 2) system performance evaluation by experts: overall, it is at a good level. The mean is
4.44, and the standard deviation is 0.50. 3) user satisfaction with the community information
management system: The study found that the overall level of satisfaction was at a good level,

with a mean of 4.50 and a standard deviation of 0.50.

Keywords: Application, Database Management, Information System, Community Information

System
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ABSTRACT
This research aims to 1) study the distribution problems of the community enterprise group
producing processed meat products, 2) develop sales channels for processed meat products using the LINE
application platform, and 3) evaluate the use of the LINE application in promoting sales. The target area of
the study is Phochai Subdistrict, Si Somdet District, Roi Et Province. The population scope for this study

includes 32 members The research tools used are an interview form to identify distribution problems of the
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community enterprise group, the LINE application platform to develop distribution channels, and a
satisfaction survey regarding the application’s use. The research findings indicate that the enterprise group
faces marketing problems due to having only one distribution channel, a lack of staff, operational issues with
not meeting sales targets, and technological challenges including a lack of technological knowledge and
systematic distribution channels.

The researcher addressed these problems by implementing the LINE Official Account to facilitate
smooth product ordering and payment, simplify stock management and easily create promotions to stimulate
purchases and attract new customers. Additionally, the LINE Official Account provides tools for analyzing sales
data and customer behavior, helping stores improve their sales and services. The analysis of satisfaction with
the development of sales channels for processed meat products using the LINE application platform found
that usage on the application had the highest average rating The survey results indicated a high level of

satisfaction, demonstrating that the application can effectively increase sales and be further expanded.

Keywords: Community Product Promotion System, Line Official Account Platform, Processed Meat Enterprises
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ABSTRACT
Kidney disease is a major global public health problem that greatly affects patients'
quality of life and imposes high treatment costs, especially in low- and middle-income countries.
Studies have shown that the prevalence of chronic kidney disease stages 3-5 in Thailand is 12.49%,
which is close to the global average but has been increasing continuously. Early screening for kidney

disease is crucial in slowing down kidney deterioration and reducing complication rates. This study
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aimed to develop a model for screening individuals at risk of kidney disease using data mining
techniques and to compare the performance of three data classification algorithms: Decision Tree,
Random Forest, and K-Nearest Neighbors (KNN). A dataset of 1,500 records from a public database,
including both at-risk and not-at-risk individuals for kidney disease, was used. The results showed
that the KNN technique with a k value of 11 yielded the highest performance, with an accuracy of
89.20% and an overall F-measure of 17.35%, demonstrating its potential for accurate risk group
screening. The findings of this research are beneficial for developing clinical decision support
systems to assist healthcare professionals in identifying at-risk individuals and planning appropriate
care, which can lead to reduced treatment costs and improved long-term quality of life for kidney

disease patients.

Keywords: kidney disease, data mining, disease screening model, K-nearest neighbors (KNN)
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INNTNUNIUITIUNTTY LandlmdiuamadinnisinindeoyauaznsisousveesodInsn
udszynalelunisdnnsesuwasnensasdielsalalasediusednsam lnenundanasfiunig 9 30
wisuananeiulunisdwunnaurdaslsalaanveyanisnisunme Jenswseuiisuuszdnsnimues

wuuwantlagvglvannsadenlumalaivngauiudnuuzvesdymuasyaveyaln

A5aiunsIde
1. inSesiiansise

<

waianlylun1siesien Ae nalianisvinuilesveya (Data Mining) lnglyimaianisdnuun
Uszianvaya (Data Classification) AMe38nN1skusN1sneInsaUTeuisuUsednsnim Classificationius
panidu 3 madla laun naila Decision tree (C45), wAila K-Nearest Neighbors, waila Random

Forest lngllusunsy RapidMiner Studio snlydmsunisiwseuveyanaunis IATIEMUAZNITNEINT

2. ngumung
voyailylunsidetiduveyanquidesdulsala 9 2015 1Wunan 1 T §ruau 1500 szdeu an
Vulen https://data.world/ [18] Fadumsiiuveyanquilguidewmenisidulsalauaznaudiludinnudes

ponsdulsale

3. Fanilunuidy

TunswensaiUrenguilgudsadulseln Tnedfiun1sniunszuaunts CRISP-DM (Cross-
Industry Standard Process for Data Mining: CRISP-DM) [19] Fausznaumie 6 Tunauvdn laun 1) Ag
yhenialagsiia (Business Understanding) ImaﬁﬂmuazﬁwmmLsuyﬂaﬂmymlﬁmﬁ’umsf-ﬁ’mﬂiaa;;ﬂaa
nauiiguidesenonindulsale warfvuninguizasnvesniside 2) miﬁwmwm{']%{ayja (Data
Understanding) IG]EJi’JUi’J@J‘ZT@@JUaﬂémLgﬂdLﬂuIiﬂlmﬂﬂﬂLLMéG%@%ﬁﬁﬁ’]L%@ﬁ@ (https://data.world/) az
vhaulalasiasaasaudnuasvasyaveya 3) Mstaseuteya (Data Preparation) lasdnidenuas
ﬁ?ﬂ??ﬂﬁ%@?ﬂ%@iﬂﬁﬁLﬁﬂ?%@ﬁﬁUﬂ’]ﬁﬁlﬁ LLazLLUaﬁ%ayjaiﬁaejiugULLUU‘?{mmsamé”m%’vmﬁmiwﬁ 4)
n13aTUUUT1a83 (Modeling) Tnsluimafianissuuntszinnaaya 3 33 laun auludndula aulsdigs
waziouulnadian wariusayadugnd mivasuuuaes (Training set) uasspvnaauUsEanEnm
(Testing set) 833 10-fold cross-validation 5) m3Useifiuna (Evaluation) TneUssfiuussavaninves
wuusaesfiasstumeinamians 4 ﬂ'wmmgnﬁaﬂ muszavsamlnesin maruila uazadunig
uaziUSeuiisuUssansawueadaneifiuma 4 evduuuiimnzaufigadmiunisdansedsels uay
6) m3thlulean (Deployment) Insthuansidouazduuuiilalusznalslunisdansosuaswennsal
Tsalalumafoa safansunsaansidoiieiduuuimddunsiaunszvatuayunisdadulonis

mswnnenaly MsdEueIsailunsidevanuuanslriiuiansauLnAnlagnTUILNSIOueenady
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Annsosienquiigudsinenisidulsala lnglyiinisiieudisudszdnsamnszuiunsdaning 1

WWW. Data word com

1

Deployment

AN 1 NTRUBLIAALUNNSYINIRY

4. nszuumsanasgulunisinmiiesdeya

°

a Aav o o Ao R odav o o A
1Luuﬁ’m@ﬁ]ﬂﬁ?ﬂ’iUﬂuﬂﬂﬂ??N?jNLﬁEJ\WIﬁ]%L‘ij'L!I‘Jﬂ‘lC‘]LLa%ﬂalWliJlelllﬂlﬂiJLﬁENVIﬁ]BUjuiiﬂ‘lﬁl

® )
Tngazansdavanauuy (CRISP-DM) Tnefisisnun 6 Susoulszneulunie

6.1 miﬁwmmvz}hﬁmﬁuqsﬁa (Business Understanding) uiunnauiiguidssnenisidulsale
waznquitlufiandsanenisidulanln awddlunisinsemeyaannauilufinnudsmonsidulse
ln sAoRAnwfiehasemoyantmnensel Wudoludy

6.2 mavhaualaieatuteya (Data Understanding) suideilvamayatiaieniunqui

qudsanenisidulsala lnslyvoyas1adanind 2015 1uveyaynaieiionsdanainivlen
www.dataworld.com Tnssausamveyalalugiuuulila Excel iiothveyaluvinisinszneld

6.3 Maw3uuveya (Data Preparation) idunsiniesveyaneuluyhnnsiiasenluamuided

YIVUR 3 TURBU

v
a o

6.3.1 n3AnLienveya (Data Selection) yideladauann3tinilluaiunsnesuiean

U

voyadu 9 laun wenanIdinaniunsauensadia (Living Situation) wen3dinan1ugn1391941u
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(Employment Status) wazuoan3dandingaa (Survey Year) Fzimdenean3donilylunisiasiea
‘zjuaa,da 19 woAYSTM S1uI 1,500 seilsu
6.3.2 MiuasgUreya (Data Transformation) snideideslsalalaviveyalulsunsa
Microsoft Excel Tnsdnifivluguuuureding csv iitothvoyaneludluinsznveya tnglylusunsu
RapidMiner Studio lﬂaLﬂiﬁzﬁﬁTﬁJga
6.4 MIATUUUTTADY (Modeling) tunpufiasiunisasauuuiasadiofinnsaninguyiaefi
amudssuanquitlufiaudssmelsaln Inelalusunsu RapidMiner Studio tieaamsnilamalngle

wAlA Cross Validation Laas19wazUseiiiudse@nsninvasnasliing ALandbunIng 3

Read Excel Set Role Hultiply Cross Validation (RF)
OO N - S O . (~ g P
y ") a2} )
v ) =)
" ra)
v parf
o e
Opbimize Patamete...
(~ 3 =
1 re 3 -':JFI
I |

Cross Validatisn (D..
(= @ =P
% el

=)

L

2N 2 TURBUNITATHMILUULaENMTInUTEANE A MU UUMIBlUsLATY RapidMiner Studio

Version 10

6.4.1 wallanuluygu (Random Forest) iuwaiiandsfilydmiunsduundszinn

veya Usznaunlensnuuaulinisdadulavatguvuialedy wenlvislunisaumedineudadl

Y v
| Y '

UsganSamanndsnanslasnuuiies [20] iieanmnuduniust veyamesauasandnunedslaiunis
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quidon anusavuneveyaidemenazdugouln wavwelniiuisnnudAyresrudnuardmsuns
AasEnveya aAnuazaInlunsiyukaraugavguyilnianseusumuaansatudnnsiudym

ﬂ’]i’i?’]LLUﬂﬂigLﬂWLLagﬂ’ﬁﬂ@ﬂ@‘U‘lfﬂ [21] AauanslunIng 4

o T
AL
o) %
BECISION THEEA DECISION TREE BEEIBION TREE
REsULT nEsuLTE nesuLTN
|_0| MAJORITY VOTING / AVERAGING | 0—|

AW 3 Random Forest Algorithm [22]

6.4.2 wadawiouunilnadian (Knearest neighbors: KNN) iudane3iiudilulunisdn
nauvayafieglunquuesnsiSeuguuuiinaeu (Supervised learing) [23] iumnaliafiludureuuaziuila

nengalun1sianguueyalaenannsvinuAsn1sssuisuanuaaeataveveyaiiaulaiureyadu 9

v o

Wemveyafilinnueaiepditedniuinniian k #1 antuvinisdndulaiestuAmeuveeyaiiaula

[

Inglmdurmeudeaiuveyaiieglnaiign k datu q 89 k Aeanuiveseyafifiniuiuveyafiaulaly
Usgnsnianueaieafenseaylnaiunan
6.43 wadanuludndula (Decision tree: C45) n1slyAInvuNIIAdlnFans Ly

lassasnuliiienmaieniiaian InunsasiefiauuunsneInsaInveyaniinIsissugwuuliyaou

o

(supervised leaming) saunsalyassaiuunsiangulaannausiieenslugnveyailniia (training data

U

set) lolnednlud® uagannsavhwenguresnenisndiluaegninnauladnaie [24] Awandlunni 5
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Decision Node ———)Root Node

oo T i_ _____ N ‘l'

| R
| Sub-Tree Decision Node

! |
i v v

Decision Node

|
v v

—_—_—— — —_ —_ — =

Leaf Node Leaf Node Leaf Node Decision Node
N e o - _
Leaf Node Leaf Node

AW 4 Decision tree algorithm [25]

6.5 N15UszLdiumna (Evaluation) cgfi ”aifﬂyﬁm'ml,ﬁwyaaﬂaaaﬂt.ﬂu 2 d7u dmFuUnITaTIR ALY
waznsmageulsEAnBnmaesiauuy gidetdenty 10-fold cross validation nafe wusveyaseniiu
10 aauwniiu Tsveya 9 aaulunsaneiiuuy wardn 1 mufvdedmivnaaey vuiuluauasy 10
sou iilelmnauveseyaglanaaeudanuy Bilduitendesnnlmmaussduiifionsnndetiogs Tng
lufienudidedunsidenteyainaswienaday [26] mewadia 10-fold cross validation wagyiins
f@ﬂi%ﬁm§ﬂ’]WﬁJ@ﬂ(§T’JLL‘U‘UIWEJI‘UyﬂIﬂJi%ﬁwﬁﬂﬁwﬁ’ﬂwﬁ’vﬂﬁﬁf’lLL‘Lm‘LJizLm/PUyE)igja (Classification
Performance) 4 A1 laun ﬁwmmqnmyad (Accuracy) AMUsz@NSAmlagsan (F-measure) A1A41

(Sensitivity) uazA131LWe (Specificity) lnelgnsnisAuin fsauns 1-4

” (TP + TN)
ANNNNABY (Accuracy) = (1
u (TP+TN+FP+FN)

7 (Sensitivity) i 2)

RieRFA'Y] ensitvi - <

y (TP + FN)
3 Specificit ™ 3

ANNFNIE (Specifici = —
(Sp y) (FP +TN) 3)

2xPrecision*Recall

fUszansninlassin (F-Measure) = — @)
. Precision + Recall

6.6 Msululvau (Deployment) aniuy3ITeagyinnsuseuifisuyseavsnmuednuuiiiem

Anuuminzauiaanazdillaseiiuuiel gideaviduvuiladlvlydmsunsdanseatiengud

v v

quidsadulsale Wemeannisslniuyaainsmanisunnelunisaumnquidesazdsanusayisind

amTnlansununisinvinaudesiasdulsaneld
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NAN15I9Y
1. HAN1TIATIEN
pﬁﬁai@?ﬁ']msuﬁ*&mLﬁa‘uﬂisﬁw%mwmaaé’hLL'U'ULLéazé’aﬁiﬁgﬁm%’umié’mmadéﬂaﬂﬂ&juﬁémﬁm
nonsidulsaln memarmgnaes AUsEanBamlasnu wazadinz Tasvhmvaassiuiamua 30

bj

sou wardmsuimadaeuviulnafige yidulavinismafivinzauigaueamisines k ae3sns
optimization a38wwAila Evolutionary Optimization Fanan1siAsenazianslalun1sed 2 nsmn
AM3Ewes k dmsumatiamouuiulnaiian

M 1 ANTNLAAIANTIAINZANTNEATBINTT RS k

uunga K Accuracy Fuungu K Accuracy
1 0.782 9 0.891
3 0.881 11* 0.892
5 0.891 13 0.891
7 0.891 15 0.891

* fig MWTAMT k NNANUWINYALTIAR

1NANT199 2 AINISTRDS k NHANmMIgauTigaK-Nearest Neighbors 31u3unaud 11 Ae
ANTAIANYNABY gaantt 0.892 MnUuyIILlAdMaNITIATIEYTaYALeMUTEANEA1MUBINITILN
Uszianvayana 3 malla lown weadanuludeduls mallaligu wazmeliadiouuiulnanign uvinis

Wgu g uUsEaNSANIAeiNan1 AT ITNAINITI9N 3

= a a ° ¥
A1 2 ‘Ui%ﬁ%ﬁﬂﬂ‘Wﬂ’ﬁﬁﬂLLUﬂﬂigLﬂVl“UaﬁJua

Classification Classification Performance
Techniques Accuracy F-measure Sensitivity Specificity
Decision Tree 88.93% 15.31% 8.37% 99.77%
Random Forest 89.07% 16.33% 8.95% 99.85%
K-Nearest Neighbors* 89.20% 17.35% 9.51% 99.92%

NA597 3 WUiWLMﬂﬁmﬁauﬂwﬂﬂgﬁqm (K-Nearest-Neighbors) ﬁﬁﬁwwwawﬁma% kv 11
’Lﬂgmmmgﬂgaumﬁu 89.20% uagAszAnEnmlas TRy 17.35% Fausdnanuanuisalunis
ﬁwuwﬁmmgn@?@aqﬂﬁqmﬁaL‘U’%&J‘uLﬁauﬂixﬁm%mwﬁ’mmﬁﬂﬁu 9 ﬁaﬁummﬁmﬁauﬂmﬁiﬂgﬁqm 3
Lﬂumﬂ‘aﬂﬁlﬁﬂ’mmL‘I/mW%ﬂuﬁﬂﬂ%ﬂﬂﬁﬁﬂﬂﬂ;ﬂﬂﬁhLLUUﬁWﬁ%UmﬁﬁﬂﬂimBjﬂ’lSﬂzj:uﬁl?imL%Sdﬁ@ﬂ’]il,ﬂuiiﬂ

s

nsdeillaaueaiuginuluntunisdanseangudssionadulsale Tasemzesnsdlunis

o

Uszgnalumaianisiuvilosveyalumenisunme wadnsilaainn1sided

&
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v

unulnadiana (K-nearest neighbors: KNN) Usgdnsaingeaalunisvuunnquid ssvedlsale e

=~ 1Y a

USpuiiiguiumaliadu 9 1w auluuigu (Random Forest) uagauluindula (Decision Tree) vayail

o—

v
v A a =

VRYTLANTUIINNITITEL An1swul Walyan k wmdu 11 dwmsumeila KNN @18150U558A1A8

N

v

QnAes (accuracy) lnfs 89.20% lun1sduunyiifinrundesnelsalaanydilu farundes msnuwuild
arwddylunssumokaryaan e suwslunisvhuiengudssedsalalaidu Feanuse
ihlgnismausunisguasnuasnislasiulsalalaoesiiuszavsamandu
1. UszAvBamaamadeiflvlunisdanses
miﬁﬂmwuiﬂmmﬁﬂLﬁauﬂﬂuiﬂgﬁqm (K-Nearest Neighbors: KNN) fiUsg@nsaimgsgalunis
Suunnquytefifiarndsmenaidulsaln Taglveneugnaesgegail 89.200 wleluan k iy 11 Tu

msfinnseangudesfionadulsale

'
a

2. maSguiiguiunailad
dewseudisutumedaduiilalunsise wu auludndula (Decision Tree) wagauluuiam
(Random Forest), KNN uandlymitufisuszavsamiigsnlumssuunngudesedsale
3. Mavssgnaldiienisdansadlumsnisunme
HadNsIINMTITEET AN mlun T IBImE waryAa NI I ILITE lumadansesnquides
vodlsalalneensdivsydvanim, TeamnsmiilugnsununsinyuasnsguanUises g
4. Msitauudlalumsiesgiteyannume
msfnwddainduisslomivesnslameianshmilesoyauasmslinrsnvoyarun

Tngluusunveamsguaauain dandnmsilaidndeduiertunsiuwundsanmiaznisannsaslse

dyuna

£
v

midvetuiiiingusrasniileAnyinausuiiou Ussavsnmmada maneinsainguitguides
ponsiiiulsalauaenquillufierudssmomadulsaln Inslumedamiioseya Classification eased
wuunensninguaudssnsidulsale dslaveyaatn www.dataworld.com d1wau 1,500 seidou uas
19 uenv3tng uaziveyauiniusuy (CRISP-DM) nswennsaidisuidfisudszavsnn mewmade
nMssuunUssamveyara 3 laun iedanuludaduls wedauiau uasimediadieuuiulnaiian anidu
thundiesgmi el suiiisuUssAns nmnisuunyssantey ana 4 a1 laun AvaugnAes A
Usgdnsnmlaesan A1mnuly wagandmig wamﬁlmwﬁ%aga wunATANI TN AL
gnAes vilnannsonensainquiiguidswenindulsalauaznquiilufiaudsmeniadulsale Tng
maﬁmﬁauﬁwﬂﬂgﬁqﬂﬁmmmgﬂéuaaqqqm Wity 89.20% sesasunewaianuludigu faumfu

89.07% wavinallafilvainugnaeswingndn Aewmatianuludaduls Iawniu 88.93
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1. madeluewanorafiansamihnansiessaluiamdusenusuy Business Intelligence
(8) Ingluadosiionu Power Bl iletiausveyalusUuvuiialansuaransn lulsusslonilaass
dmsunquulauiianzinzas iwu guimslamernanienuisnuaiunisquaguam ogdlsfin
asdudiumaniglanseunisinvanulasnouazanuidumuiveseyayisesnaasiada [27]

2. itglnlanansideiinsounquuarundeionndstu nuidelueuanerafinrsaifiuvuin
voanquitessuarlyveyaiviuaiviniu sufaisudoussavinnesdanesiiumeihmilesteya
3 9 U Support Vector Machines (SVM) %38 Neural Networks LﬁamLLu’m’mﬁmmsauﬁqmslumiﬁm
nsesuaznensailsal

3. msthduuuinad uldlanuaiddunsdansesuasneinsalsale msinisfanuues
Usziilunasgrsneiiles Lﬁ@ﬂ%ﬂﬂgaﬂizﬁwﬁmwma«?TaLLU‘ULLaJLﬂ;aamauaaﬁ’UU%wLLasmmc;Taqmﬁmamwi
agfiufivievuisinu suwieinisinousuyaansfifisivasduannsalsmusazidan afuuulaoens

v

gnauaziiusEAnSaw [28]

4. :nnans3deiinuan wedla K-Nearest Neighbor (KNN)Iﬁﬂﬁzﬁw%ﬂmqaqmiumiwmmaj
yaenquidiedlsaln gifoauenuglndnmivuuuiilaluiaudussuvatvayunsinaulanseain
(clinical decision support system) lugUnuuvasiuueundiniunioluiououndiaty iowounmes
wazyaansmansumslunsfanseakasinmunaudsdlnosaiiussansam Gaazmieluannsnns
ununsquanazluduuziungUislaognamnzauiasiunied Suszeisvzasaudouvedlauazan
ShnaiannzlameFesiszeranme [29]

o o a

5. enstinsAnwifisduiiedinneuarszyladodesiiddguesnsinlsale lnsendesuuui
WannTuanmIded e?famaﬂ%mﬂﬁﬂmﬁLm’wﬁm’mﬁwﬁ’mm@mé’nwmz (feature importance) (1 A1
Gini importance 21 Random Forest iuau wadwsitlaaselmanauanlafidndsduieiuaig
voalsaln Feasidulssloninomanunulesiusazauaulsalussdulszens saufmslvanugun
UisﬁmmutﬁaﬁuL‘U?{aquaﬂiimgsuﬂflwﬁmmzau%myw

penalsfiny neunmidanuuldlenuess evsiinsfnviiuduiestuaudululaluns
fiaLnarnsysNIAUSTUUas UMY sy Taufemsineusigluaniluannsalyssuuuay
ﬁmmwaﬁwﬂﬁuaéwqmum uonanil mrsdnishamuuazdszduusyansnavesnislonuszuuly
an1unsaiassesaiiaue WelnanusausulguasTa MAoUALDMOUTUNLAY ANLABINTTUDY

slyaulafgsdu [30]

LONE1591999

[1] Chronic Kidney Disease Initiative. (n.d.). The page you were looking for has moved.

https://www.cdc.gov/kidneydisease/basics.html

164 | Vol 10 No. 1 January — June 2024



NIaTIRINIINMsUszenalumalulagaisauwme

[2] Abbafati, C., Abbas, K. M., Abbasi, M., Abbasifard, M., Abbasi-Kangevari, M., Abbastabar, H., Abd-Allah, F.,
Abdelalim, A., Abdollahi, M., Abdollahpour, I., Abedi, A., Abedi, P., Abegaz, K. H., Abolhassani, H., Abosetugn,
A. E., Aboyans, V., Abrams, E. M., Abreu, L. G., Abrigo, M. R. M., ... Murray, C. J. L. (2020). Global burden of
369 diseases and injuries in 204 countries and territories, 1990-2019: a systematic analysis for the Global
Burden of Disease Study 2019. The Lancet, 396(10258), 1204-1222. https://doi.org/ 10.1016/50140-
6736(20)30925-9

3] Tsangunansesnm. (2563, 11 funew). Isaladass. Https://Www.Praram9.Com/. https://www.praram9.com/15a
In3esi2

[4] Suriyong, P., Ruengorn, C., Shayakul, C., Anantachoti, P., & Kanjanarat, P. (2022). Prevalence of chronic kidney
disease stages 3-5 in low- and middle-income countries in Asia: A systematic review and meta- analysis.
PLOS ONE, 17(2), €0264393. https://doi.org/10.1371/JOURNAL.PONE.0264393

(5] Jin, D., Sergeeva, E., Weng, W. H., Chauhan, G., & Szolovits, P. (2021). Explainable Deep Learning in Healthcare: A
Methodological Survey from an Attribution View.  WIREs Mechanisms of Disease, 14( 3) .
https://doi.org/10.1002/wsbm.1548

(6] Kaur, P., Sharma, M., & Mittal, M. (2018). Big Data and Machine Learning Based Secure Healthcare Framework.
Procedia Computer Science, 132, 1049-1059. https://doi.org/10.1016/J.PROCS.2018.05.020

[7] Tomar, D., & Agarwal, S. (2013). A survey on Data Mining approaches for Healthcare. International Journal of Bio-
Science and Bio-Technology, 5(5), 241-266. https://doi.org/10.14257/ijbsbt.2013.5.5.25

[8] aywan quUsziady. (2563). gilentsviundasdoyadielusunsy RapidMiner Studio (3rd ed.). av1ivaeLAesgsAa
AMENTUYTNATAITINNIT UNINYIEUMIEITAN.

[9] Han, J., Kamber, M., & Pei, J. (2012). 8 - Classification: Basic Concepts. In J. Han, M. Kamber, & J. Pei (Eds.), Data
Mining (Third Edition) (pp. 327-391). Morgan Kaufmann. https://doi.org/https://doi.org/10.1016/B978-0-12-
381479-1.00008-3

[10] M, H., & M.N, S. (2015). A Review On Evaluation Metrics For Data Classification Evaluations. International Journal
of Data Mining & Knowledge Management Process, 5(2), 01-11. https://doi.org/10.5121/1JDKP.2015.5201

[11] Sanmarchi, F., Fanconi, C., Golinelli, D., Gori, D., Hernandez-Boussard, T., & Capodici, A. (2023). Predict, diagnose,
and treat chronic kidney disease with machine learning: a systematic literature review. Journal of
Nephrology, 36(4), 1101-1117. https://doi.org/10.1007/540620-023-01573-4

[12] Polat, H., Danaei Mehr, H., & Cetin, A. (2017). Diagnosis of Chronic Kidney Disease Based on Support Vector
Machine by Feature Selection Methods. Journal of Medical Systems, 41(4). https://doi.org/10.1007/510916-
017-0703-X

[13] Salekin, A., & Stankovic, J. (2016). Detection of Chronic Kidney Disease and Selecting Important Predictive
Attributes. Proceedings - 2016 IEEE International Conference on Healthcare Informatics, ICHI 2016, 262-270.
https://doi.org/10.1109/ICHI.2016.36

[14] Webster, A. C., Nagler, E. V., Morton, R. L., & Masson, P. (2017). Chronic Kidney Disease. The Lancet, 389(10075),
1238-1252. https://doi.org/10.1016/S0140-6736(16)32064-5

[15] Luyckx, V. A., Tonelli, M., & Stanifer, J. W. (2018). The global burden of kidney disease and the sustainable
development  goals. Bulletin  of the World Health Oreanization, 96( 6) , 414- 422C.
https://doi.org/10.2471/BLT.17.206441

7 10 auil 1 uns1Ay - Tquiou 2567 | 165



Journal of Applied Information Technology I

[16] Kovesdy, C. P., Furth, S. L., & Zoccali, C. (2017). Obesity and kidney disease: hidden consequences of the
epidemic. Journal of Nephrology, 30(1). https://doi.org/10.1007/540620-017-0377-Y

[17] Xia, J., Wang, L., Ma, Z., Zhong, L., Wang, Y., Gao, Y., He, L., & Su, X. (2017). Cigarette smoking and chronic
kidney disease in the general population: a systematic review and meta-analysis of prospective cohort
studies. Nephrology Dialysis Transplantation, 32(3), 475-487. https://doi.org/10.1093/NDT/GFW452

[18] data.world (n.d.). The Data Catalog Platform. https://data.world/home

[19] Schréer, C., Kruse, F., & Gomez, J. M. (2021). A Systematic Literature Review on Applying CRISP-DM Process
Model. Procedia Computer Science, 181, 526-534. https://doi.org/10.1016/J.PROCS.2021.01.199

[20] sifgwa uaud, suIns Ysiue, wasiiniae uaue. (2560). ixuuaﬁuawmamsLmeéé’wwi”uﬁ’mniaaﬁgﬂw‘liﬂlmlf%ﬁﬂ
Imﬂ%Lmﬁﬂmﬁmﬂya;ﬂa. 2135915391775 I5uSeunIgieensz9avauinad, 15(1), 161-170. https://ph01.tci-
thaijo.org/index.php/crma-journal/article/view/243110

[21] IBM. (n.d.). What is Random Forest? https://www.ibm.com/topics/random-forest

[22] Spotfire. (n.d.). Demystifying the Random Forest Algorithm for Accurate Predictions.
https://www.spotfire.com/glossary/what-is-a-random-forest

[23] GlurGeek.Com. (2562, 14 n3nf1AH). KNN %39 K-Nearest Neighbors foogls.
https://www.glurgeek.com/Education/Knn/

[24] g3 FiUnseE, uavaneva Auauysaives. (2560). MnUTeulisutssAninisnissuunnguniaidulsaladoss
nsdAnwlsmeruIaunand slulssmad uie. 2158153 memansuasinalulad, 839-853. https://1i01.tci-
thaijo.org/index.php/tstj/article/view/85101

[25] Hafeez, M. A., Rashid, M., Tarig, H., Abideen, Z. U., Alotaibi, S. S., & Sinky, M. H. (2021). Performance Improvement
of Decision Tree: A Robust Classifier Using Tabu Search Algorithm. Applied Sciences 2021, Vol. 11, Page
6728, 11(15), 6728. https://doi.org/10.3390/APP11156728

[26] James, G., Witten, D., Hastie, T., & Tibshirani, R. (2021). Statistical Learning. In G. James, D. Witten, T. Hastie, &
R. Tibshirani (Eds.), An Introduction to Statistical Learning: with Applications in R (pp. 15-57). Springer US.
https://doi.org/10.1007/978-1-0716-1418-1 2

[27] Strachna, O., & Asan, O. (2021). Systems Thinking Approach to an Artificial Intelligence Reality within Healthcare:
From Hype to Value. ISSE 2021 - 7th IEEE International Symposium on Systems Engineering, Proceedings.
https://doi.org/10.1109/ISSE51541.2021.9582546

[28] Sutton, R. T., Pincock, D., Baumgart, D. C., Sadowski, D. C., Fedorak, R. N., & Kroeker, K. I. (2020). An overview of
clinical decision support systems: benefits, risks, and strategies for success. Npj Digital Medicine 2020 3:1,
3(1), 1-10. https://doi.org/10.1038/s41746-020-0221-y

[29] Thilly, N., Chanliau, J., Frimat, L., Combe, C., Merville, P., Chauveau, P., Bataille, P., Azar, R., Laplaud, D., Noél,
C., & Kessler, M. (2017). Cost-effectiveness of home telemonitoring in chronic kidney disease patients at
different stages by a pragmatic randomized controlled trial (eNephro): rationale and study design. BMC
Nephrology, 18(1). https://doi.org/10.1186/512882-017-0529-2

[30] Connell, A., Montgomery, H., Martin, P., Nightingale, C., Sadeghi- Alavijeh, O., King, D., Karthikesalingam, A.,
Hughes, C., Back, T., Ayoub, K., Suleyman, M., Jones, G., Cross, J., Stanley, S., Emerson, M., Merrick, C., Rees,
G., Laing, C., & Raine, R. (2019). Evaluation of a digitally-enabled care pathway for acute kidney injury

166 | Vol 10 No. 1 January - June 2024



NINTIVININTUTEEnalvwalulagasaune

management in hospital emergency admissions. Npj Digital Medicine 2019 2: 1, 2( 1), 1-9.
https://doi.org/10.1038/541746-019-0100-6

7 10 auil 1 uns1Ax - Tquiou 2567 | 167



=1 =1 a a Y] o [y [y) v <
ﬂ']iL‘lJiEJUL‘VIEJU‘UiZﬁ‘VIﬁﬂ’]WG\’JLLUUﬂ’lﬂﬁUﬂ’]iﬂﬂﬂi'as‘lQU’)EJ&JZL%’Q‘U’mlIﬂQﬂ

Comparing the efficiency of models for cervical cancer screening
auned guuseeasy’, gwsnssa QIumsed’, Andmw Jud’, gaasal vsun’,
NYaUN AU wae 2317@ wAaygl®
Anupong Sukprasert' Supornphan Phuwanatrungreaung? Kittithep Rungpao®

Suphaporn Chathipha* Kanjana Hinthaw® and Warawut Narkbunnum?®
p19138UsEmmAeiume TR ALgMITYTLarN1iAnT aminedommansen!
fanmuiveeufiinesssia anznstnyduazmsdans uminerdoamnansanazss
9938UsEREINITTANS AUENTUYTLAYAITIANTT URTINISIURAITAILSE
E-Mail: warawut.n@acc.msu.ac.th”

(Received: January 12, 2024; Revised: May 22, 2024; Accepted: June 05, 2024)

UNANELD

nuATeiingUsrasAiioiToufloutssans nmiuuudmiuntsdansosionsdsnuagn
ImElsdva@gjamﬂﬁmmﬁ%LﬂuﬁalaigjaﬂjﬂwiiﬂmL%ﬂ‘dﬂﬂumjﬂ 211 Kelwin Fernandes Jaime, S. Cardoso,
Jessica Fernandes - Universidad Central de Venezuela VLGTQﬂﬂ‘inﬁ&LuﬁUlW; www.data.world.com
mﬂﬂguﬁmﬁLﬂi’]sﬁmmﬂssmumsmmgﬁﬂumwﬁmﬁmﬂu@aﬂa (CRISP-DM) Tnglainaiian1ssuun
ﬂismwﬂa;&a 4 wiafia laun Lwﬂﬁﬂmswmmﬂ}gayuaufum"waaaL‘UET (Naive Bayes) afiaiileuuuilng
'1'71'2‘391 (K-Nearest Neighbors) wndamaianulaiadule (Decision Tree) LLazmﬂﬁWTulﬂjﬂﬂeiu (Random
Forest) ﬂ‘ﬁm%a;ﬂaﬂsxﬁm%mwmaamiﬁ’]LLmstLn‘m‘Jaga laun AR (Accuracy) ATUSEAVBATN
Tne593 (F-measure) A1aula (Sensitivity) WazAISIIAE (Specificity) NansA@euNUI wadanulal
Andul Lﬂumﬂﬁﬂﬁﬁmmmmxauﬁqﬂumia;ﬂaﬁaLLUUE%’W%’Uﬂ’ﬁﬁ’mmaqr;;ﬂwmL§qmﬂmqﬂ Tagean
AILAETIERT 96.62% mUszAvsAmnesIMIAY 76.93% AArailamdy 87.50% uazmdnig

WINAU 97.26%
o o W o = ~ a a < a Yu¥%y o
AENARY: N5ANNTDY, WIsUeuUsEanSnm, Iiﬂmmihﬂmqﬂ, welanuludndula

ABSTRACT
This research aims to improve the efficiency of models for cervical cancer screening. The
data used in the study consists of cervical cancer patient data collected by Kelwin Fernandes,
Jaime S. Cardoso, and Jessica Fernandes from Universidad Central de Venezuela, and is available
on the website www.data.world.com. This data was then analyzed using the standard data mining
process (CRISP-DM) with four classification techniques: Naive Bayes, K-Nearest Neighbors, Decision
Tree, and Random Forest. Performance metrics for data classification included Accuracy, F-

measure, Sensitivity, and Specificity. The test results revealed that the Decision Tree technique is
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the most suitable for building a model for cervical cancer screening, achieving the highest accuracy

of 96.62%, an overall F-measure of 76.93%, a sensitivity of 87.50%, and a specificity of 97.26%.

Keywords: screening, efficiency comparison, cervical cancer
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ABSTRACT

This research aims to 1) study and compare the performance of the Apriori and FP-Growth
algorithms in finding frequent itemsets, which is a crucial step in the process of association rules
mining, and 2) compare the speed and memory usage of the algorithms in finding frequent itemsets.

The research findings indicate that 1) each algorithm used for discovering frequent itemsets
has different advantages and disadvantages depending on there dataset and support threshold
used. And 2) experimental comparison of algorithm speeds and memory usage in finding frequent
itemsets reveals that the FP-Growth algorithm performs faster than the Apriori algorithm and utilizes
less memory. This is because the Apriori algorithm requires multiple scans of the database and

generates candidate itemsets, leading to longer processing times. On the other hand, the FP-Growth
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algorithm scans the database only twice and does not generate candidate itemsets, resulting in

faster execution.
Keywords: Apriori algorithm, FP-Growth algorithm, Data Mining, Frequent itemsets.
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lngfmuaaT Support UarduIuveya Transaction MWANANNTY

2. 1PNESHATUIENNYITD

wiatiansasanganuduiusyaumnguazsuiuulomugaiiinueslugiuveya vaie

Y ax aa

daneasundeuly 1wy daneiiu Apriori [3] wazdane3fiu FP-Growth [4]

danesiiu Apriori Tyi5unsdeuguveyanaieseu lngasiwadunuiiasseauiiionumni le

wigaiinueswaziUSsuisuiuAaiuayutus galamuwaiidan Support iurEennNagiion
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inuee @auninIn19ggnAnie Mnuuazassgadwnulnuanlemuwaiinues vedfelulae us

yhaumiugIueyaTUA YN IEABINT 9B UNANETOU (3]

wadindanosiiu FP-Growth lyvdnnisasteauly (FP-tree) WagnsuuaLenuazidn (Divide-
and-conquer) iloUszananavoyasesog1sTIniia (8] Tudunsnazasasnauliduniing (nul) wan
FaiomeyalasunuaifiuUsaisluun Gunadailuasnsevoya Candidate itemsets yhlulang
Aruduiusi3y unveyanesoglusuuuuluud (9]

219138709 Gulzar et al. [5] wuandanaidiu Apriori annsoaunuzUkUUNIsAnlsAnly
fosulod unlsmuwasmnsausunndelysureyavualnyuardurou lurneiinuideves Aldino
et al. [6] way Wicaksono et al. [7] wunndanasiiu FP-Growth fiuszansniwiin Apriori Tun1sinsnzn

ma;&aaﬁ’wmumn L9990 U8 1UeUN LA ADINITUUILANIIUBENT UBNANT FP-Growth 9811150

Jamsveyandugeulani

/AU
1. \A3pafiensive
1.1 i%m'%'aﬂﬂauﬁ’ma% Macbook Pro CPU 1.4GHz Quad-Core intel Core i5 RAM 8GB.
1.2 s[,%m‘ﬂﬂilil,miu Python 11 Colab Jupyter Notebook Ui Cloud ¥83 Google

1.3 I‘U‘qmmﬂmm Microsoft Office 365 (Microsoft Excel) Lﬁini?mLaﬁLﬂiww{Jauﬂa

2. ﬂ?ja.ll,‘ﬂ'mu’w mi‘Vlﬂaaﬁﬁyflﬁliu‘lm‘uvagaiym‘u’m‘uaﬁ‘lf’] (Groceries dataset) 310 Kaggle.com [10]
Us¥noumIusIuIus18n158 98 0 ua1 (Transaction data) 38,765 516713 Imauﬁmdmﬁ’mmmﬁuﬁ)yja
pamdu 5 ﬂaq‘:u mﬂ%a;g,a 25,000 - 38,000 578015 F1915797 1 1iovnadeuUsEans nnwessanasiy
Aprior uay FP-Growth w3guiilsuaiuisa (Execution time) waznislanuaennusn (Memory usage)
Tuanmeiisiuusenisastu shilnuanismeaeuiinnuundedewarannsatlulsusuusmiedonly

danasiulunisyinaulag

A9199 1 3’1aasL%‘smn’ﬁumﬁma;ﬂasmm YUDIT

47U9U Transaction (318113) A1 Support
25,000 0.2-1.0
28,000 0.2-1.0
30,000 0.2-1.0
35,000 0.2-1.0
38,000 0.2-1.0
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3. qumaun1sAndun1side lumuideilaniiemdnvesnisiuniesvoyaves Han et al. [11] 74
Usenaunie 4 Jumeu feil

3.1 si'?umaumiﬁ’mmuLLagfngwﬁ%mﬂa mu%%’ﬂﬁiﬁﬁﬁaga';m‘masuaw?w 1TAsen Min
mmegwsgauuazﬁmﬂaju wsentuiinlvadu csv noutmeaes

3.2 FURBUNNTEI1LUUTIABY r;g”?ﬁ'aiﬁyv‘f’]miLLﬁasqmjyaaﬂawmamaaﬂLﬂuﬂq'usjaﬂ Lw{azﬂq'uﬁ
f\i’mau‘g@;&amummqﬁ 1

3.3 JumeunsaumlemugaiAstuUes mewmaliasanasiiu Apriori wag FP-Growth

3.4 JumeunsTaUsyansam wusnsvhalagedl

1) fsunal Support 7 0.2, 0.4, 0.6, 0.8, Wag 1.0 Lﬁammaaué’aﬂd%ﬁﬂ‘uﬁﬂﬂ:@hq6] T
Uszansnmuazaesnialuusazaniunises Inea Support maziiulemuwmnntu levunsanusiunn
Fu @ Support grazandnwiulomuen VlmdiunansenuneruEuasmneauswessane3i

2) mi‘mﬂ'wLa?i'ammL%LLazm{L%mhammaﬁ’wama@%ayja ﬁywmimaama;uaz 10 58U
iielvnadnsiinuuuugwasiaios ananudssainaianatnfifinainnseasdiifiome uan
fregnansiunalaged (1) wnananilslunisveass 10 5oU189AN Support WU 0.21aAn 5, 6, 5,
7,6,5, 6,5, 7, 6 37 FIUANDASVOIATIMEY N (5+6+5+7+645+6+5+7+6)/10 Wid 5.8 3undl (2)
wnANslEvteANNs Tl uANTMAaed 10 SoUvedA Support WFU021aA1 1,2, 1,321, 2, 1,3, 2

GB faifumaaeuesmsluningausn iy (142+14342+142+4143+2)/10 %30 1.8 GB

4. adanldlun193de uansveyanisiTouiiiou (1) ansusmwisdudud (Second) uag (2) n1sly

mneAnumeduinglun (Gigabyte)

NAN133TY
1. HanIsWAIISEUY uIdellaiinisvaaesniemaiiangaauduius (Association rules) lagle
dane39u Apriori Lag FP-Growth @snsaudnsimesislowuesiliinusy lasal

A15199 2 uansieslamunNiinUosmesanesTiu Apriori

Turudveslemaigntiomn lowmawailiAnuos (036l Support = 3)
st} (Milk) a273idl = 6 fust} (Milk) Ad = 6
{wuas} (Bread) Auidl = 5 s} (Bread) A1ud = 5
{lu} (Butter) AYA = 2 (Faeannsdl support=3) fusl, vunde (Milk, Bread) Aad = 4

{uy, vunTe (Milk, Bread) A = 4
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A15199 3 wanssnasslawlleaNinusymesanasiy FP-Growth

@579 FP-Tree wiassinlamnaigniiuaena Support = 3

Tewmailiinues (136 Support = 3)

uns1n (Root) Tusilown (rnud = 0)
{uu} (Milk) VD = 6
s} (Bread) A1ud = 4 Aalsun milk)

{vunds} (Bread) A1aA = 5

{uu} (Milk) AL = 6
{wunds} (Bread) A13A = 5

{u, aunds} (Milk, Bread) Aud = 4

31NA15199 2 wanen1sman tlewmueniinuesnledanesiy Aprior Wisuieuiuaatiuayuy

'
o

Jusn galowmuafidian Support imunseunnezgniuiulemuwaiiaues daauiisininasgndn

980 INANTWA 3 WARINITIAN LEMUERANLAAUBEAILTANESIY FP-Growth Alelassasanly FP-Tree

SunlemuiiinnudawauarnsiaaeunudvemsTidlemunig o

2. HaN15NARRY MIUSEUEUUSEAVEANEanasiiu Apriori wag FP-Growth Al8YAveyasUUEURIT

wanavayanIEnINAI Az e filglunsaumlemueaiiiaues ladsil

——ApIiON  —g—FP-Growth

12
1.0
08
06
04

02 ._ﬁ__.-_____-o—o——!

0.0

Execution time (seconds)

25000 28000 30000 35000 38000

Transactions (records)

a. Support = 0.2

—m—ADIOr  —a—FP-Growth
12
1.0
0.8
0.6
0.4
0.2 .__—-/

————"

Execution time (seconds)

0.0
25000 28000 30000 35000 38000

Transactions (records)

c. Support = 0.6

Execution time (seconds)

Execution time (seconds)

1.2
1.0
0.8
0.6
04
0.2
0.0

12
1.0
0.8
0.6
0.4
0.2
0.0

—e—Aprior  —g—FP-Growth

'—/—’/

[ — - —— ]
25000 28000 30000 35000 38000
Transactions (records)

b. Support = 0.4
—m—Apriori  —e—FP-Growth
.
25000 28000 30000 35000 38000

Transactions (records)

d. Support = 0.8
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—a—Apriori  —g—FP-Growth

1.2
1.0
0.8
0.6
0.4
0.2

Execution time (seconds)

4—---—.‘__-

0.0
25000

e.

28000

Transactions (records)

30000

35000

38000

Support = 1.0

Al 1 wansmsiUSeuifisunatanusiilvaumlomuendiiniuuessennedanesiu Apriori

LaLOaNasNY FP-Growth d@11SUN1SMANTUYeY Transaction

N NA 1 AmuAAT Support 38113714 0.2 - 1.0 (19l 1.a - 1.e) Wudnselveya Transaction

WLTY 28 1a1ANUE I SAUN LT Y wazdanesiin FP-Growth agvitaulatsananAprior laetan

NINUYINERsSana3Nuazvdulnlnaduilan1munAl Support NUNNTU FeanAaIRUUITY

U84 Han et al. [11] way Patil et al. [12]

1.4

13

1.2

Memory usage (GB)

11

1.4

13

1.2

Memory usage (GB)

1.1

e ADIION b FP-Growrth

— =

25000 28000 30000 35000 38000

Transactions (records)

a. Support = 0.2

—m—Apriori  —e—FP-Growth

.q/‘ﬁé

25000 28000 30000 35000 38000

Transactions (records)

C. Support = 0.6

Memory usage (GB)

Memory usage (GB)

= ADION =t FP-Growth

—__

25000 28000 30000 35000 38000
Transactions (records)
b. Support = 0.4
—a—Apriori  —#—FP-Growth
,/\_Z_.
25000 28000 30000 35000 38000

Transactions (records)

d. Support = 0.8
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—a—Apriori  —e—FP-Growth

.__/.\,,_,_1—.:

25000 28000 30000 35000 38000

Memory usage (GB)

Transactions (records)

e. Support = 1.0

A9 2 wansnsilspuiisunuaisanudlslunisaumlemueeiiintuueyseneeanaiviu Aprior

LaLOaNasNY FP-Growth d@11SUN1SHANYUYDY Transaction

NN 2 fviunan Support 52179 0.2 - 1.0 (mwﬁ 2a-2.e) Wuimia’j%ayja Transaction
int agilsnneanusiilalumsaumvesdaneiy Apriori Winfusnnnandane3iiu FP-Growth
donAa oeTUMUITeYeq Patil et al. [12] iU FP-Growth lanuaeAus uesna Apriori 88198
foddnieduau Transaction iindy LW'ﬁWSI%IﬂiQﬁ;WG%@;J“aLLUU FP-Tree sli’JEJﬁfﬂmiLﬁU%@yjﬁ%ﬂ%@u
waziiuUszansamlunsaumlewaaniiaduues Tuvaedl Aprior Aaas1uazAsIvdey Candidate

ltemsets #A18ATT VINALYAUILAIIUINLINAN

—m—Apriori  —g—FP-Growth == APIOl g FP-Growth

12 12

0.7

02 l___\‘

0.7

oz \‘\\

Execution time (seconds)
Execution time (seconds)

0.2 0.4 0.6 0.8 1.0 0.2 0.4 0.6 0.8 1.0
03 -0.3
Support values Support values
a. Transaction = 25,000 b. Transaction = 28,000
e ADTON e FP-Growth = ADMON et FP-Growth
12 12
o o
§ 07 § 07
v v
E £
g 02 h¥\+ g 02 —_
g g
. 0.2 0.4 0.6 0.8 1.0 . 0.2 0.4 0.6 0.8 1.0
-0.3 -0.3
Support values Support values
c. Transaction = 30,000 d. Transaction = 35,000
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—m—Apriori  —e—FP-Growth

0.7

0.2 — .

Execution time (seconds)

0.2 0.4 0.6 08 1.0
-03

Support values

e. Transaction = 38,000

Al 3 wansmsiUSeuisuanuiifilvaumlomueniiinTuuessyrinedanesyiu Apriori

WaLdaNo3NY FP-Growth d115un13LfiNTUYedAT Support

NN 3 ﬁwmmﬁ’wmu%@yja Transaction $¥9174 25,000 — 38,000 (MWt 3.3 - 3.€) WU
nsdlAn Support Wiy szvilrenuiinisaumananyluaig wazsane3fiu FP-Growth agvinaula
$anadanesiiu Apriori Tngnansinuvewdesdanesivasadunlnafudiommunn Support
Wudu §eaennaesiunuisess Aldino et al. [6] uas Wicaksono et al. [7] finuindanasfiu Fp-

Growth Uszananalaidanan Apriori sensilteddy

—=Aprior g FP-Growth —g=Aprior  —g—FP-Growth
14 1.4
8 13 &
o o 1.3
b _—f b
3 12 5
§ g 12 e —
§ 11 g
= =
1.0 1.1
0.2 04 0.6 0.8 1.0 0.2 04 0.6 0.8 1.0
Support values Support values
a. Transaction = 25,000 b. Transaction = 28,000
e ADFON st FP-Growth i APIIONT e FP-Growith
14 1.4
3 13 8
P w v 13
& &
= o
§ 12 g \_
E § 1.2 -
@ 11 Q
= =

1.0 11

0.2 04 0.6 0.8 1.0 0.2 0.4 0.6 0.8 1.0
Support values Support values
c. Transaction = 30,000 d. Transaction = 35,000
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—@=ApIiOrN  —g—FP-Growth

v —_—

Mernory usage (GB)
S

0.2 0.4 0.6 0.8 1.0

Support values

e. Transaction = 38,000

A9 4 wananisilspuiisunuaganudilsau el AAnTUUETENINSane 3N Apriori

WaLdANeINY FP-Growth d@115uUN13LfiNTUYeIAT Support

NN 4 AwueTILIUYeYa Transaction 581319 25,000 - 38,000 (N9l d.a - d.e) WU
n3EA7 Support WAy azvilnuwnlunvesanuiinsaumanaswiulunie uazdanesiy FP-Growth

aglanuganuilunisaumlaussnngane3in Apriori FdenraniuIWITeYes Wicaksono et al. [7]

= a o/
2AUTI9NANTTIAY
NI sUIsuUsEENE A INVePanesTin Aprior wag FP-Growth Tunisaumlewmuiand
Ainuey WU FP-Growth vieusinanlugaveyasuwievest nadnsaennasiunuideves Nasreen

et al. [13] fams19it 4

A9199 4 LEAINITILATITNNITYINIUTENINDaND39IN Apriori wag FP-Growth

dana3fiy Apriori dane3fiy FP-Growth
RANNITVINIUY AUMIAIEAD Breadth first search AUMAIEAS Depth first search
NTALNUIUYOYE GG GHEVEREERIT duNuUFIUYeYA 2 70U
vanfilerinau Toanuu lneenziuguveyarwenlng | Tenauessas Welluiudanessu
Apriori
z = > U ! o ﬁl I3 v v v
voidy lansnensmneauigaiiofivgalems | lassass FP-Tree Tananlunisasaunu
LATIUILIN
Y o Yy a a o A > ~ ‘o
Y0 sonuuulniiusgansawlunisvihaui Fhuveyagnaunuiiles 2 seu uagluinis
0157 uaznenonsle a379YAveyA Candidate itemsets

NATNIN 4 NUdanesvin Apriori vednin nedawnugLveyarateseu Mulyannulae

MuIEA11318¢ lastanizgiugiuveyavuialvg luvued daneIiu FP-Growth luasng
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Candidate itemsets ¥3gannslavuigANUTaziuUsEaNSAmN1Tviheu [7,12) lngaunugiuveya
Wies 2 sou Fuilunsussuianaiiana Aty FP-Growth iumadeniifing Apriori dwiugiuveya

ey (8]

HIGIRIIE
dwsunuidsluadanell agvhnsnvinazIeuiisuy seansnmveangdilalaglyaiaan
\@esfu (Confidence) wazan@niv (Lift) 1ilo3nsevnansenuneUssansnmuaslomusn wenani Siae
Anwinuanunislunisineu Tnewssudisuanudivedumesidaillunsmaasssennddusunsuii
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o/ 1
UNANYd
n53deAseddingUszase ieTinszndadevesdedinuesulauniiidnsnananisdndulade
91sLEsH nqueieens launylydedsnusaulaunily gunaudlsenwuudadsy (Accidental sampling)

'
a v aa al

2InnAuEaaENe 400 A in3eaileflalunside fo wuuaeunudadvdediauooulay adalylunside
fio Aads mudsiuunnsgiu uasnsinsgiosnusenouideds (EFA)

KaMTITenu MITATIEvIntsznaudedi g Mnuuudeuamiiivediniu 66 1o AR
\Fosiuvesuuvasunufinnuidesiugs (mdulszavsueariian 0.984) mylnszviesauszneulasnis
mmmuaqﬁﬂsznauLLwéigqmﬂ (Orthogonal Rotation) $2U33773usn® (Varimax Rotation) (A1 KMO
= 0.753, A Significant = .000) Adiumslasidentaded fiadmiinesausenou (Factor loading) gaan
puddUluunagngy sauiaan $1uan 30 9o thuneenuuuntsUssgnalydodnuseulaudmiuns
ﬁ’mﬁu%ei“;asuaw;ﬁim Usznaumie 1) n1ud edsauseoulay Facebook, YouTube, Line, Instagram,
Google, Twitter, Messenger, Website 2) mywumsﬁﬂLauamﬁuﬁaé’muaaulaﬁ ‘g‘ULL‘U‘U ?iaimwm N9
PRGIG ﬁaamamsvﬁﬁa%a;ga nmsfinnedoans 3) AunAnfuNLazIIA 4) AUAnILYEETEIMNT LY

o

Aandgy: dedarnesulay, nmsdnaulade, ndndumemsiasy

ABSTRACT

The purpose of this research was to analyze the factors of social media's influence on the
decision to dietary supplements. The sample group included general social media users, and the
sample was randomly selected from this group, 400 people. The research tool was a questionnaire
assessing social media's influence on the decision to dietary supplements. The statistical methods
used in the research were mean, standard deviation, and exploratory factor analysis (EFA).

The research findings showed that the factor analysis of the 6 6-item questionnaire had a
reliability coefficient (Alpha efficient = 0.084). The exploratory factor analysis, which is a method

of analyzing the components of an object, used orthogonal rotation with the Varimax Rotation
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(KMO = 0.753, Significant = .000), to design the application of social media for influencing consumer
purchasing decisions, the factors with the highest component weights of 30 items were selected,
consisting of 4 elements: 1) Social media platforms: Facebook, YouTube, Line, Instagram, Goosgle,
Twitter, Messenger, Websites 2) Presentations through social media platforms: Model presentations,
Advertising media presentations, Channels to access information, Communication 3) Product and

price 4) Place or distribution channel.
Keywords: Social Media, Decision to purchase, Dietary supplements
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-CN
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o o a

depu sansfinnodoasaiunis 4 Fededsnussulaufimsvenedaminduriiluguszneunisuas
1UnN13MaIAU Digital Marketing LﬂuLﬂ%‘laqﬁamiﬁwmimamﬁﬁﬁm ﬁwamswmaqiﬁaﬁmmsaLﬂzijﬁq
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v a

Famminsmaanuledeaiifedivssansamasrslnguilnalawssdaduludoduan (6] Uszneu
fumslssudumesidavoseululssinalnedfivannislynuns unnanndniaduremnanissmune
Funviousnts uasndusesmafiondeduaviouinsvesuilan dwiugshiodnfaunaiuoimsd
MAUINEE9TIATT UL IIMUIDEUNTATINANVANEYEIN T IresN19BUMasITn 28R
QU%ImﬁﬁTaama@LLaqmw WAYAIUEIELIL mi‘U%‘Lﬂﬂmémﬁmeﬁmmﬂa%ﬂumi%’m?ayjaLﬁmmamﬁmﬁﬁ
a’mﬁLaéuﬁé’mﬁwé’aﬂumsﬁaaﬁumﬂ%mﬁmﬁm%aéwﬂaawﬁa LaZINHAMTITonuAaARITE Tawn
puiulen 6?114?1'@51'&%@aulaﬁﬁ@m%wa@iamié‘fmﬁuia%am5mﬁmsﬁl,a%uammﬁaqmmw?jaéﬂisﬂaumi
afiutesinsdeasvoyanusruvesulatifiowndagtuiinislemeluladiiviuats fnsdnfanssy
AuauNIINsLaEMIRALSEUUInasdumarInfiasasnalmianisifiusenvisosadsBu [7) uazidy

WIS URUSENOUNSHARAMMLETUEIMNT MINRNHENSUNANTIAUABINTUALATINITFUIUN
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HUSIAALAZITLAINANN T LUNITLUITUN19NITRAIR [8] FenUsENaUNMINIBNIMUIEHEATUND1MNT
wdsuiiaineendmuendndun lnonslyvemnesulaulunsiunfisnquidimaneuasnisiwilaaiy

mmmiLLawauauamaQﬂmﬁmaam‘a@uaﬁ%mmmzmmnm

' '
[ ‘daa a

nwgradanann gadedaulafinu mlieseniadevesdedinnesulaudifidvsnanonis
dnaulatermaiaiuy Tnsnmmiwedanislieneesnusenouidsdis ﬁawmaaﬁwmﬁimﬁwﬁé’mﬂa;zu
GT’JLLUiﬁﬁMWUﬁ‘ﬁ’uVL’ZsLUﬂa;NLaﬂlﬁ’u é?fa;J%il’wifd’i’mamﬁwmxﬁﬁ’QﬂéwaaxﬁﬂlﬂéﬂW§Wmuw n15A37 A3
thiaue Aunuieuinsunumaluladfdvianiededseuseulau i eviausvoyaviomsaumeiignaes
nssUszfugnauil e hlugmsassaruadlaneduaviouinsfifiunndu uaznisiadulade
AunuFeuims

1. IQUsZaIANIIIY

WiadmsrenUaduvesdedinusaulauiildnSnananisinauladeennsiasy

2. lenansuazuiseiiiietes

wudRansaeasN1INAaruAedInusaula

ffunius Tuuaisies uazaniu gaenunmse [9] Msdeansnisaaariudedsaussulay (Social
media marketing communication) 1iu33nsgsialalumsianeusumanamneriunsdumeside
wderedsaueaulaulyguniniidnnseing lnsnsassassaiiion as1ayanImamInaIaLarass
awdnwaliienslavanduniuazuins [10] maiiausludedsnneaulauihinlugnginssunisdndula
"'??EJSUENE;I:U%IJ'W] wudla 4 du launnisasiaiion (Content Creation) n1sasmeiiiom (Content Sharing)
A13a519&9A (Community Building) wazia3aveduus (Connection) [11] warluideaiiiie 13ovne
ooulau Wurowsiitinnanaralalumsfeansiugna wasiduuvasnmsmssuzveyatesgnan vind
Anuudedio fussAvsnmazasanonszuiunsiadulatoduan [12) LLazéﬂszﬂaumﬂ{{mimmmﬁu
Indeaiifvanasunmsuinislniugnauasanslomanisssia [13] uazarwdnsandvedinvseding
Yo95IRaALgIAMLAALY UsEnaunlenisoonuuuivles nniiausuasomvoya A
Uaonfuarn1sviganssy miUssnduiusiagnsdons vemnain1sinnodouazieivie saufamsly
nuilnsuaragmniduisaiivayunisioduan

a1 Funsialsau wazeame [14] dedsruesulauiudsuisnisdeans msussudusius nns
Tawun nMsmanauargsna Inefesnuszneunislvdedinusaulatdmiugsia 9 ssausznau fail (1)
nIgvILNTaTIBYENaIedsau (Social influence process) Msdelamananinierisdsauooulat ns
LLuzﬁwﬁuhy'm%'au%msshué’aﬂuaauvl,aﬁﬁﬁw%waﬁaQ”U%Im (2) msgensungnmet (Compliance) N3
gousuadlv enusaruiladdn amalrladueuaulalumsiusisasansauavowuilaadiia
mama%"ug aam%“uui’mmsu‘lmiLLazﬁﬂVLﬂﬁﬂizmumsﬁmauhﬁ?jyaﬁugw (3) MImendnual szyfiay

(Identification) n1s.dawenuies asenseensuludsnuseulau iunisasisanuwmieawuunielungu
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Fenuoeulauid oUsslovunisgsiasaudu (a) mi%"uLﬁuywmmgysﬁ’mt.ﬁ]qunﬁ'amlwq mujummgy
(Internalization) M33ultnALgnedean aude arwaulauagidmaneientu uazguilnaneams
\uarunisosnqudsaneaula (5) nislvsuuazauiiansla (Uses and gratification) nnsidende
ooulau Wevietilugamnufiselanunislavsslosu FaguilanauisansaaeuuarUssdiudo
UssLananeg fineudeuaussnamuneinsdeasvesdessulavluussaiaine (6) mundode
(Trust) uagAudodng avmannsolumslvuimsdedsauooulaufignaeslauinsgiui nevauswne
K¥UU3N13 (7) nsululwesnaunsvians (Pervasive adoption) Mssugusslenuiiinainmsly laaideon
walulafuiedeseulanmsifiulsyansnmnisnuressenougshuasyuilnaseusy uazduds
ddnlunisndseyailoesnaunivans (8) arwaslafiarlsaussnmssdu (Sustainable intention to
use) iunruidladevowuslnadalidvinanindatenatsens vy Vieundiin nandium lnedladodua
viondAnfaumvieuinisangs e Saguilafusieslovuuasyanvowmandaununude (9) firued
(Attitude) e wgAniindn Ay msfiaa Anenissureyanudedinmeslau maseusuvoyany

=

fodinueaulauiitinanensadlateduamsousnig

fafu nsdeansmsaaraniudedenueeulay Wunsuausrudedinueoulauniaonisin
msaaneeulaulunsasailenlunslavaniudediauesylay fflarwuials auunde fanu
avmnMenoNslaay LarnsAnnededns Imamuﬂmaamvmﬂwalu‘la Rdvia Aenaviansedodny

EJEJulauLﬁju‘UENWNELUﬂ’I‘iﬂﬂH’IGUEJJ;IJaLWE]‘Ll']i‘U%jﬂ’]'ﬁﬁlﬂﬁﬂiﬁ]%@ﬁuﬂ’m‘ianﬂ'ﬁ

wuaAnduUsTaNn1sanaaulall
W5 wadyyna [15] arudszaunisnainesulau (Online Marketing Mix) 10uasausznau
Asnatawuulny Usznaunie 6 P’s tawn 1) nansaum (Product) Wudsnvausuieiiionauauadne

a

mmﬁaqmwaqgﬂﬁﬂ loun Auenfiaansadumesia %wﬁyﬂﬁ%ﬁauazﬁjmﬁmi 2) 591 (Price) 1udsil
fvuAyaRIveINART AN 3) M3Tadmune (Place or Distribution) NSPUILNITLAR DUEIREN S9N
;‘Iwém"l,ﬂgi;;ﬁimﬁammmLﬂy’mma o19lavmnIsdasmuerusEUUseUlat 4) MIauaiumInan
(Promotion) Lunsfnmedoansmanatassysssuazyoviongu Iy wasnaiesngdlaln
Anmnunesnislundndunuazmsindulade 5) nssnwannuduaius (Privacy) \iuuleued
yUszneuNsviensrnsinAunuAsasteyaduyanaiiiuly 6) msluuinisaiuyana (Personalization)
Wudnvagnmauinisuuulaneusiuiu (nteractive) 58 UsENoUMSTUGNATLUUINNEZLIZ S

Fytu arunauynsnsraiaeoula laun KBRS 9101 FoanInIsSmuenieaniufisiune
y3ensyaneAunn nsdnaiunInaIn nsinwinnuasndevasteys msfinnedearsfiannnsiuiy

Tanaulakuuiuned
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wuaAANITU3

yIFUNT YoURSIsTIY [16] M3FU3 (Perception) iunszuiunisudamiumneiiusasyanadl
nisidenass dasuideu Aaruieatudnsznu Tavordeussamdudalaun madiu n1sladu mslanau
nsdudauaznIsausa isuiAsassaunisanfulvnansiudmil sifiaumneamanenisuand
NOANTIUNITNBUALDITOILAATYARA UAZNTEUIUNTTUT Izt uuanaafuTuey fudsnsznuain
Usvamdutanieafelumsiug nsivtlassausenaumad ilmianisiugiumnaetuazannseily
Uszgnalunsnausunagnsnisioasmnann Wielguilaaaunsafnmneussialansidessnty
Hayuilnafsnramalufinszuiumanevaussvewuilaeluunazduneu Tasiamzmssndulate [17] §s
inFevodsanssulauiifinisiugdelavananiayn (Facebook) fsll (1) sedunisiugdelavanly
weredinuooulausUuuulavanlnenssneieredioulasmslasureyaiunuiouinisainmseu
(2) seRumssugdelavanluiioriedinesulauguuuulavanlneassuuiiuiiidonedsauooulaufo
nslasureyaduauiouinslaglanusunidunisnsgnuyuilaaluiinisy ugandseamdudalasnis
woadiu (3Ansiusdelavanlueierisdsauooulauzluuulavarlaoonmsarenquiadumaie
N13AAIRDEIWE Il a1 snas eI ST LU TUR LAz U3 TAlAlAERs WagyoyaUTELAN
nsvuuMIneUauaseskuiln ¢l (1) sedunisnevaussmuaTuaula (nterest) sUdnuanelaman

aa o ]

vosdunmsouinisuuiunierediruesulaudnnuuaulauazfgefiidnvasiduuuiuesdadu

=

dnwarnslavananidennuuuuesluduuilnalaeassilyveanudu neinsedn daauuazddufign

Y
v
=]

AMUaUla (2) SUNSMEUAURBAIUAINUABINNS (Desire) warn1SANAULATD (Action) NNSLULTNAUANNSD
USASIMNLINBUR USRS wFIRLaaulau

o a [

afing Usenu wavasoyd guduens (18] mslumeluladasmalmAnnssonsumeluladaiuns
Ufush UuBeuiimahauuesnssuaumavinuguuuilng mesususslevlunslaaumelulad s
gnnszauilmAnmislanumalulaglumshauserlamaluladlunsomsuuosulan mugshalna
aulavinsmanesulatuarlumaluladlmAnuszansnwdelungsadselan elmAniadialu (New
Normal) uazmsususmugsialassensumslumalulaflunmsufdRouasnisleny

Aty N133U3 nandsiinsudszamdudalawnnisiugannsueaiuainsatluszgne

' '
4 A aa v A

fumalulaglunisiugusslon mafuganunglumslyau lnensluveluladuiedendviaiolunsequ
awaulauagIneuausnenisugluntsdearsludmuilnafeluguilnainseusuuarlyany
waliladviedeiva

wuaRamafndulate

Wsunua vedeun [19] nsdndulateo niaidenuasiieuifisvdsiinosmsnnmadendulne
thanfinsanmemesa welvladsiivsrnussginguaszase wasnsdadulade Wunszuiunsinesnsd
wanalunisUsaifiudoideonmaudenddanudululauagifian i elvausaussgdmnsua e

o

INUITTAIARINADINT
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9IIALAY JUNTUIUY [20] wqﬁmsm;ﬁiﬂmﬂjuﬁmﬁ'Lﬁ'mszj”aaﬁ’umzmumﬁfmﬁu%%@mad
EjU%Iﬂﬂﬁ 5 dunau (1) manszutindadymuionuneanis (2) mnmmm&mﬁyaﬂda (3) nMsUseidly
maden (4) masinaulade (5) ginssumdsniste Fslunssurunisdnauladevesyuilna (Stage of the
buying decision process) azdutusiuAILTInAnA (Thought) mmgﬁﬂ (Feeling) N1stkansaan (Action)
fimunR (Attitude) Asg4la (Motive) Uszaumsninnssugvidedenszau (Stimul) sanmelunasnieuenasd
wameAIAnTnAndiuilugnszuaumsdinaulatouarnginssuntendiniste madnaulavesyde lns
\Rewestumsdadulages laun (1) szumnunesnisvesyuslaafivsiuainesniserls (2) Ussiny

v ¢

NANS NN UAUDIAUADINTVBINUSINA (3) viANERSunAA TR ela 91N @01uNINwazUNUIN

U

e

'
@

Nadeay (4) JULUUTRARTUN NTUBYAUTIAT AUYBY UAZAMAINVDINAAIUN (5) ATINEASUN
ANUYBLazTIAUARTHInENT1dUAT Yoidusvesduaiuazn1siuuinig (6) yuie windyvieviediunu

PMULIUWIUNAYTIY NMIEDNVBIRUTINATUBYIUUSN SRV IBIEUVIEANIINAWAY (7) USunauiive

v a 1Y °

o nadindulatereniuuinnanistetueyivarudnduwazdnsnislvwesuilan (8) a1 aiiiasie

Y

e

<2

usgfiuloma ganiauaznIzmMaAsYEia (9) 3Bn15thseiiu lngasidenismsaeiuiivenzay uas
[21] Tadefiasmanonisidenuslnandndameotmsiasy laun ﬁummqgﬂa Aoty suaseunds
ANUNARAS DN ATUITIAT mywu'gﬂl,wvmiﬁﬁa%% ANUN1SARESINNTAAA [14] wazdadeddgiiine
wqaﬂiimmiﬁmﬁu’lﬂeﬁawémﬁmeﬁlﬁuﬁ AMUHAAS T AIUTIAT ATUYDINIINTTIIVUIEY AUNTTAUASY
A13RA1A LATYOIMINTTTMUIBLAZNITA LA HNsAaAAaduius Tunisdaduladendondn am
DIMNSLARUYBIUARLYARA

oy madindulade Biasneumesnis miﬁyum{fa;gaiwazlﬁam mﬁﬁmimmyaamml,azwa
LLagmmﬁwL%ﬁaﬁLﬁ@mﬂmi%"ugmﬂ?qﬁmﬂiw?uﬁaﬁaﬁi@?ﬁgug LLazUizLﬁuﬁTaEJLW;LLazwaLﬁaLéam/m

NaNganusIAIUIMINeLay IngUIEaR

v
v o oA o o

Aallu Aedsnueeulauniedendadmsugsiveoulan lnensiauiuinnssumalulagdfava

o o

viedonavia dedsnmeaulavlunislanan mevsssduius Wunsdeansitinsanadeniieindndun
Az BunNaR U 51A7 msaﬁLa%umiaj’mﬁwLLazsdaﬂmﬂmsai’wwﬁwima%agaﬁm’mﬂ%%ﬁa uay
wieluladAdvianiededenuosulauifianuuiauls arudasads fnsAnnedeasiiazain s
anunsandsguilaalalasns waeuilnasuginderdviaiinssqulssamdudansuausanenisdoas
AnawaulanararunoimsaumngandenvesoyalnenisinTsanmemepauazdenviednaulate

lydun anar3useiasy [22] MsliasiznesaUseney ueIesilenaddfissynudusius
spaduUstvasnUsznay lunisandiuaveyanieandiuauiudslaserdenissmdiuysi s
audiiusiuasadussnuszneu (Factor) lnsnislinsizviosnusznouuuady 2 4ia Aomsinsien
psnUsznauIlsdsa mellnnevesnuszneuiBsBudy uas 91gns fafmnAe wazdioin laungrslng
23] mateseiesaUsznouidumsiinssmsadfvesuuudaosaunislasaradumaianmagey

ANMUADAAABDITEMINAILUTWAaTBIAUSENBULAEBIFEN1STINAIVBIAILUSAT A LEUN WS
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/ANTUNISIY
1. wdasiian1side
wuvdeuauALAMiuA IR U s Teesdedinueaulauiiil Snsnanensindulaie
ownstasy fimanudesiu 0.984 Tnsuuvaeuauuuadu 5 neu §ai
noudi 1 GITE]J;IJaﬁIJ’JVLU‘UENQJTME]ULL“U“U?!EJ‘UG’]&J Fnwaziluveraiuuuudennau (Check list)
\esdmauien $1uau 6 18
moufl 2 ﬁgagaﬁalaqmaﬂmﬂm%’wgaagaL?ﬁlmﬁ’ummam‘%wﬁu?aaaﬂaﬁ Snwauzidureso
Benlavanefineu S1uau 9 8
moufl 3 szj”anﬂawqﬁﬂﬁmmﬂ%muﬁaaauiaﬁﬁEnﬁ’ummna%u Snvaziduresomndonla
VaNRIABY $1UU 2 U9
noudl 4 ﬁzjyaag‘awqﬁﬂﬁimmiﬁimué’qmﬂLﬂm%’u{mﬂaﬂm% Snvaziduremanmndenta
VaNRIABY $1UU 2 U9
noufl 5 ﬁzTaaglaENﬁ’dizﬂa'usumﬁaﬁmuaaulaﬁﬁﬁﬁm%waﬁ{aﬂﬁé’fﬂﬁﬂﬁlfgaawmua% U
Fravuasiuau 66 ve fdnuasduuuuiasausyanam (Rating Scale) 5 szdty ol 1niign 1nn U1y
nans U LLasﬁaaﬁqm fikavun 9 A fedl
At 1) audedenuosulavlafiisvinanenisinauladoomsiasy s1uay 11 99
AU 2) AUNERSNN S1U 9 VB
AT 3) AT AU 4 VB
AUt 4) muremnslunisiasng S1uay 7 98
AUT 5) AUNISELESUNNSAANA U 12 T8
AU 6) gwummgmmsmaqsgﬁim $1 6 78
il 7) mumnuganauavesyuilag S1ua 4 ve
AUt 8) MuANLATAINILANTED S1UI 6 VB

AN 9) AUNISADETT U 7 VB

2. ngumung

yaramluieelvdunesidaviededinuesulau Tnenisidendiostsuuuiadsy (Accidental

o

Sampling) Nay 108197lANNISAIUIN Ao 385 AU qmﬁmummmé’aammq Cochran.W.G [24] N1

12467
\ivreyansailyiv

AT UTeyaIINNaRiIeYIe S1uIuViiun 400 Ay
3. YumUMMSALTIUNTIY

3.1 ANweNa1T UNAUNINIYINTG USNNITNG B RasNWITeNAEIVTUNTIATIENTITE
vosdedinnoaulauniidvsnanenisdnduladonimsiaiy veyangAnssunisdedunieaulau uazvaya

awnsiasy asdidunseunnaAnnisidouasuuinidlunmsasiswuuasunny
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3.2 Wnailaannsinunated 1 nasaduiuvaevaninszndadovesdednusoulaui
fisvswanemsinaulatoomsiasy

3.3 ATIVHBUANAINUUUADUAY Imaﬂmwaaumﬂﬁrﬁmmmq@mwaaummLﬁﬂquﬁym
o1 (Content Validity) wagmiadainuaannaeq (10C) Imag{ymmmq&ﬁ UU 3 AY wagin
LLwaaumumﬂ%’Uﬂ?aLLﬁylsU“Lﬁaugiaj warihlumeananandesiuveswuuaouny (Reliability) Auiuv
mduUszavduean (Alpha Coefficient) e 0.984

3.4 thuvuasuawiiviuusuniane tlvladusuuasunuade lnsuuudeunuaonaaosty
121 95335791 [25] Taen1sdavhuuuaeuantesulatkiy Google Form TABNSaAIALUUABUANLNIS
Taw LL@%VINLWE‘{{J:ﬂ N9BWIA Wazve Messenger

3.5 Lﬁmaummjyaagjauwaauam numseaulat (Google Form) lakuugauaunduits iy
400 Ym Imaﬂa;u@haéwﬁiﬁumnﬂﬁﬁmm Ao 385 AU LLaz“I,%gmﬁmummmﬁuaEhwaﬂ W.G.cochran
[24]

3.6 mwaaummgﬂ@TawaqsgaaﬂaiuuwaaumuLLasﬁwﬁagamﬁmiwﬁ ilunaaaumanIn
mmsamaﬂ%aada (Kaiser-Meyer-Olkin Measure of Sampling Adequacy : KMO) TapATumL T aLYe
GzTaagawhﬁ’U 0.753 (Hrueenin 1 §aw1nnan 0.5) uazen Significance = 000 kazN1SHINLIABUTINN
WUU Chi-Square = 55496.0 WdAIFIRUTAT 9 Tuwuuaeauauiie 66 fauUs Sauduius fuiiies
wofi azthuninsznmeinUsenousay Tnen1sinsienendsenauldedisna (Exploratory Factor
Analysis)

3.7 S1As1enosnUsznauLidsia (Exploratory Factor Analysis) Ui eanUsEnaundnuuy
(Principal components) %auﬁumammmmwuéﬁy’ﬂmﬂ (Orthogonal Rotation) MEIR3ULNY (Varimax
Rotation) uazfidevasalainuillaogszmng 1.111 s 37.603 uasdimanunlsusiuasausesoy 37.810
fl1 83.506 lnesnUszneurianun 8 serUsyney (m%fﬁw%ﬁaLLUiﬁﬁwfmﬁ’ﬂaqﬁﬂimauagﬁwdw
503 §9.901) 1wl 4 sspUszneu lesnnunesrdszneunesdifulsdunalasue 3 fa3uld n1s
fsanesrdsyneulsnamnisirunsiuiuesalsyney [26]

3.8 Mrau I zvkazuUana waziveyaniesnuuunmsUssenalydedsaueaulaudmiunis

€

naulagavenuilan lagvinisidenesausenaunsedadeidauininesauseney (Factor loading)

sganuaauluuaazngu SIuVavEa 31u3u 30 Y8 nedeniidaumiinesausenausgsening 0.607 i

2\ =3

0.901 lagasausznaudl 1 491w 9 ve (Jadefidaniminesnuseneueaysening 0.804 fi 0.901)
aaAUsznaun 2 19w 8 ve (Jadenianiminesnuseneuegsenine 0.618 fia 0.810) aspUsenaui 3
#1918 ve (Tadenilaniwiinesnusznauagsyming 0.654 fa 0.832) 8eAUsenaui 4 191U 5 U8

(Jadeniianiminesnusenausysening 0.607 84 0.693)
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4. ananlglun1side
laun sesaz ARAe (Mean) WagaiudesuuiinsgIu (Standard deviation : S.D) lngiuadle
WiguAununnsUsziliu [27] kazn193taT1eesnlsenauLTied191a (Exploratory Factor Analysis Lngud

#130neIAUsENOU VosanINa Sarluf, aunda F3missaun uae Sudina Aglaynyiam [26]

NANI3IY
1. iamsinnziesdusznaudedsansauladiifisninasensinauladoomsiaiu
ideladuiunsiieseesausenavdedsaussulaufiidvinanamafndulateomsiaiu tas
fuiumutuneunsisesenuuLeUaNL $1UIU 66 VO mmaaummmmzamaq{a;ﬂaLLU‘uaaumﬁLu
LﬁaasiyuﬁwmmL%aﬁw,wuaaummﬁmmwm%aﬁuqa (AduUszAvsueariian 0.984) wnzaudmiuns
SinsnzvesnUsznau TnediundsignesnUsznoulddisae (Exploratory Factor Analysis) kUU
(Principal components) éamﬁ’umwgmmumﬁﬂisﬂauLLUU&V’nmﬂ (Orthogonal Rotation) SAUIFS

kN (Varimax Rotation) A9m151991 1 kagans19 2

ANT19fl 1 HanITIATIER KMO and Bartlett’s test of sphericity

KMO and Bartlett's Test

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. 753
Bartlett's Test of Sphericity Approx. Chi-Square 55496.0
df 2145
Sig. .000

NFNTNA 1 ANPNULNNZEHNVDIVDYALALAN Kaiser-Meyer-Olkin (KMO) AlionagouAIy
WANZALVUINFIB81 TANIAU 0.753 dA1m1nn21 0.50 Wazan Bartlett’s Test of Sphericity din15uan
waslneUszunauy Chi-Square = 55496.0 Lag A1 Significance = .000 wansa 1@ auUIA 19 9 Tu

LUVABUNNUTY 66 AU TANUALNUSAUNEINaNAZEILNIATIEIINBIAYTENBUTIY
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A15197 2 LanAADRE TS ULAaTIRUSENBY

Compo Initial Eigenvalues Extraction Sums of Squared Rotation Sums of Squared Loadings
nent Loadings
Total % Cumulati | Total % Cumulativ Total % Cumulative
of ve of e of Variance %
Varianc % Variance %
e
1 37.603 | 56.975 56.975 37.603 56.975 56.975 24.955 37.810 37.810
2 7.686 | 11.645 68.619 7.686 11.645 68.619 10.897 16.510 54.320
3 3.006 | 4.554 73.173 3.006 4.554 73.173 8.085 12.250 66.571
4 1.823 | 2.762 75.935 1.823 2762 75.935 5.163 7.822 74.393
5 1.493 2.261 78.197 1.493 2.261 78.197 1.811 2.743 77.136
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