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Development of “S2Calculator” Innovative Application for Calculating
Research Sample Size
NINAILINIANTIULBUNELAYY “S2Calculator” SIUFUATUIUNGNBENNTITITY
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This study aims to develop and evaluate the effectiveness of the
“S2Calculator” innovative application for research sample size
calculation. The tools used in the study include the “S2Calculator”
application and an evaluation form assessing its effectiveness. Data was
collected and analyzed using descriptive statistics including mean and
standard deviation. The results revealed that the innovative application
is capable of the following: 1) explaining the use of sample size
calculation formulas, and 2) calculating sample sizes for both known
and unknown population sizes. Experts evaluated the application's
effectiveness and rated it at the highest level overall. Moreover, the
research results indicate that recommended that the application's
development should include additional formulas for calculating sample
sizes in action and qualitative research, allow users to adjust the font
size, and integrate the application for download through AppStore and
Google Play to enhance its accessibility.

Keywords: Application Design, Sample Calculation, Research Statistics.
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3. NIDUKUIAAIIUIIEY (Conceptual Framework)
NUITBUAMMUANTOULUIANIIWITY A4 Figure 1.

Study the problem of calculating research sample groups and review
the calculation of research sample groups.

|

[ Application development by Glide App website ]

¥
B
P

[ The application is available and published. ]

Observe

Figure 1. Conceptual Framework.
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4.2. Mswmuueunwatuluaudeiriuan

Kummanee et al. (2018) la@nw1 nsimukeUndndudmiuasatiuneuiuleuvussuuyjifinig
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5. A ntusuide (Research Methodology)
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6. Wan15998 (Results)
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Figure 2. Basic information for sample calculation.
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Figure 3. The formula for calculating unknown population and known population.
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Figure 4. Explanation of formulas for calculating unknown population.
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Figure 5. Explanation of formulas for calculating known population.
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Figure 6. Sample calculation using unknown population formula.
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Figure 7. Sample calculation by criteria calculation method.
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Figure 8. Sample calculation using Taro Yamane's method
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Figure 9. Sample calculation using Kerjcie & Morgan.
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Figure 10. Sample calculation using Daniel.
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Figure 11. References, developer information, and QR code for downloading.
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910 Figure 11. \udiuweinsdnsds wazdeyaditaun Tnedldnuamsaddauinnssuoundindu
“S2Calculator” Ineaunuil QR Code

6.2 Han13UszliuUsEANSA WY IRNTSHLAUNAYY “S2Calculator” ESUAIUINNGNADE19NTTIVY
NNIANIUTEVINTHALNANAIBEN T1UIU 30 AU NTlRUTEANSANvaINmuILIRnTTULBUNGLATY
“S2Calculator” dmiuAuiungueg1N1TIdY @1u15015UNaN15ITe A Table 1.

Table 1. Application performance evaluation results from the sampling.

Aspect Evaluated u g Interpretation
Content Aspect 4.32 0.53 Highest
Application Usability Aspect a.24 0.43 High
Design Aspect 4.21 0.33 High
Efficiency of Use Aspect 4.67 0.52 Highest
Learning Aspect 4.31 0.32 Highest
Average Score 4.35 0.43 Highest

910 Table 1. agunansusziliulszaninmuesueundndudmivAiuinnguied anside amsiuey
lusgAuuniian (U= 4.35, g = 0.43) WafinsanUszansanudasau nudtnufilinnaiegign Ae fnu
UsgAvBanuesnsideu (U = 4.67, o= 0.52) 593a907AD sudlem (U = 4.32, & = 0.53) wagaundaady

F91gA A9 FNUNITBNWUY (U = 4.21, g = 0.33)
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Development of Learning Activities for Computational Science Teachers under
Phichit Secondary Educational Service Area Office
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The objectives of this research were 1) to study the problems in learning
activities of Computing Science teachers under Phichit Secondary
Educational Service Area Office and 2) to study learning activities
guidelines for Computing Science teachers. The sample group of this
research were 30 Computing Science teachers under Phichit Secondary
Educational Service Area Office. Which is selected by using the quota
sampling method. The research material was a questionnaire on
problems in organizing learning activities for Computing Science
teachers. The statistics used for analyzing the data were Percentage and
Mean. The research findings were as follows: 1) Problems in organizing
Computing Science learning activities. was organizing learning activities
with Computational Think concepts where a high score with the average
value was 3.80. and 2) The result of learning activities guidelines of
Computing Science teachers under Phichit Secondary Educational
Service Area Office should use the ADDIE Model.

Keywords: Learning Activities, Computing Science, ADDIE Model.
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1. unid1 (Introduction)
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2. innUszaeAauIe (Research Objectives)
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3. ATAULUIANIIUATY (Conceptual Framework)
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Problem in organizing learning activities of
Computer Science of teachers under Phichit

Secondary Educational Service Area Office

4 )

Learning activities guidelines

of Computer Science of
/ \ teachers under Phichit
Computing Science learning management Secondary Educational

for lower secondary school according to
the 5 elements (Joyce & Weil, 1972; \
Jitchayawanich, 2019; Jaithaing, 2007)

1) Curriculum for learning about

Service Area Office

computational science

2) The purpose of organizing learning
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3) Aspects of determining content and
arranging content in teaching
computational science.

4) Organizing activities for teaching
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5) Measuring and evaluating the teaching
Qﬂ learning of computational science./

Figure 1. Conceptual Framework.
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Table 1. General information of the respondents

Status Number Percentage

Respondent's major Computer 26 86.67
Science 2 6.67
English 1 3.33
Thai music 1 3.33
Total 30 100

School size small size 3 10
Medium size 21 70
large size 2 6.67
Extra large size 4 13.33
Total 30 100
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Table 1. General information of the respondents (Cont.)

Status Number Percentage
Teaching experience less than 1 year 0 0
1-2 year 5 16.67
3-4 year a4 13.33
5-6 year 21 70
Total 30 100

910 Table 1 U1 ngusegrsdnilvgdainnud lulvnenneuimes 91umw 26 au (Sovay 86.67)
998N I NBNINYIANANT T1UIU 2 AU FaaL 6.67 UAzEIRUARYTINY T enn1wIingy 31WU 1 AU (Seuay
3.33) wagdvnenaunsing §1u3u 1 au (Fosaz 3.33) audwu wazruiavedlsuden Wulsudeuvuinnas
d1uau 21 Au ($ewar 70) soa lsuSsuvuialugfitdy s1uau 4 au (Soway 13.33) sesaswndulsadeu
ALAN S 3 A (Fevay 10) wavdrdugaiie lsueuvunling S1uiu 2 au (Sevay 6.67) audviuLas
fiuszaunsaflumsaeusndign 5 - 6 U S1uau 21 au (Fesay 70) sesaande Ussaumsalaey 1- 2 U $1udu
5 AU (Feway 16.67) uazaduganefe Ussaunisalaeu 3-4 U 91w 4 au (Fegag 13.33) amud1du
6.1.2 nansfnwanmilymifanssunsdanaFeuinenisdiuintesngiaou dafadinauaniud
nsAnuiseNAnYIiTng

nan1sAnwANuAniuluan mdgmitnssunmsinnsseuiinenisdan lu 5 1 f Table 2.

Table 2. Problems in organizing learning activities of Computing Science of teachers under Phichit
Secondary Educational Service Area Office

Problems in organizing learning activities X S.D. Problem
Computing Science of teachers level

1. Curriculum for learning about computational science.
- Teachers must study all the details in the learning management | 3.37 | 1.497 Medium
curriculum computational science.
- Problems in determining indicators for computational science | 2.47 | 1.456 Little
learning Curricula.
- Problems in using the learning standards of the science leaming | 2.67 | 1.446 Medium
management curriculum calculation.

Total 2.83 | 1.295 Medium

2. The purpose of organizing learning about computational science.
- Setting objectives to be complete according to management | 3.20 | 1.472 Medium
curriculum Indicators learn computational science.
- Setting objectives for students to have knowledge Understanding the | 3.37 | 1.474 Medium
basics of thinking computational.
- Setting objectives for students to develop computational thinking | 3.33 | 1.446 Medium
skills.
- Setting objectives for students to develop computational thinking | 3.33 | 1.446 Medium
attitudes.

Total 3.31 | 1.426 Medium
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Table 2. Problems in organizing learning activities of Computing Science of teachers under Phichit
Secondary Educational Service Area Office (Cont.)

Problems in organizing learning activities X S.D. Problem
Computing Science of teachers level

3. Aspects of determining content and arranging content in teaching
computational science.
- Determining the content to be complete according to the indicators | 3.47 | 1.332 Medium
of the computational science learning curriculum.
- Determining content that is appropriate to students' basic | 3.20 | 1.375 Medium
knowledge.
- Defining and sequencing content from easy to difficult and consistent | 3.27 | 1.337 Medium

with the curriculum.

Total 3.31 | 1.319 Medium
4. Organizing activities for teaching computational science.
- Organizing teaching and learning activities in the form of Active | 3.50 | 1.042 Very
Learning.
- Organizing teaching activities for students to use computational | 3.80 | 1.186 Very
concepts.
- Organizing teaching and learning activities Let students manage | 3.57 | 1.104 Very
information technology data. and the information can be used to create
benefit.
Total 3.62 | .834 Very
5. Measuring and evaluating the teaching and learning of computational
science.
- Creating a tool to measure the learning outcomes of computational | 3.07 | 1.437 Medium

concepts with appropriate measurement criteria for students.
- Creating tools to measure learning outcomes to be consistent. 3.20 | 1.400 Medium
- Student assessment has been completed according to the indicators | 3.13 | 1.408 Medium
for the Computational Science Learning Curriculum.

Total 3.13 | 1.386 Medium

21 Table 2. anmdgmAanssunisdaniafeudinensiuinvesnggasu deiadinmuaniiui
nsfnuiseudnufidng wuin dunisdaianssunisifounsaeuineinisiiuin deeds windu 3.62
sosa91 Frunstmuaidemuaznisdadiduidomlunisaeuinenisdniidiede Wity 3.31 uag du
UszasdmsdansBouiinennisdnn Sanade windu 3.31 waz sunsianazysaifiunanmsiFeunisaou
InensAnn fidieds Wity 3.13 uazddugarine sundngnsnisdanisiouineinisdiuin feade
Wity 2.83 SedrunsdaianssunsSeunisaeuinennisiuin fidgymgean Aimszidymaeyszeu nuh
msdafanssunsiFeunisasulifieulduuianideduin Aedewiity 3.80 sesaunde nisdaianssuns
Founsaeu WiiFeudansdoyamaluladarsauma wazmsteyaluldauliifnusslond Aade wiiy
3,57 WaYNITARINTTUNISEUNITABY WUU Active Learning Aade Wiy 3.50 mugdisu

nthuthdssiiu dunsdafanssunsSeunsauinenmsdmnn dulam dandai@usuamisu
M3dnsieuiinenismuim Ao LuInnsdnfanssunisissumsasulvgiseulduuifadaiuim
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6.2 HAN1TUNAUBLUININNITIANINTIUNITTHUS INYINTTATUIUVRIAFH HOY Feadinaruanudi
nsAnelseuAneIning

aAfeilfiausstuuamenisdafanssunsdeuidmivagiaeuineinisdiuan Taedussiuis 5
fu fio 1. fumdngnsdaniaFous aniinusnniian fe nsfnwmeasBeamusludngnanisianisdous
I 2. Mugeuszasdnissansiioufinernisann damniwuinniian fe nisivuninguszasdls
F3oudianug anud-lalufiugriunsfndediunm 3. dunmsdmuadenuasnsindduidomlunisaeu
Inermsdiuan Jyminuinniian Ae nistmuademlviasudunssauid Tavdngnsnisdaniaideus
I 4. funsdafanssunisfeunisaeuinenmsdun Jymiwusnniiga msdaRanssunsiBou
msaouliifiFouldunandadiuam 5. funsiauazusziiunanisisounsaeuineinisauan Jyminuun
fiagn nsaaeledioifiotanansiseous Tiilauasnades urnansinnisaunungy gusinanallsushly
wshuidutiyynniign thandavindunumamsinmsiFous Wessuies Tiud swd 4 srunsdafanssu
NS EUNSADWINGIN AN NaN1TITENMIIARINTIUNM TS BuNsaoulidlduuIAndaiuin ddymedlu
syduann feiadewihiy 3.80 uenaniinssnan@ann1s Focus Group Sslduugiilimimannisves ADDIE
Model v 5 duneu wilfiduuummdumsinianssuniadouidmivagiaeuinennsdum dfndriinauan
Nufimsfnuisendnuidns eudladym

Table 3. Guidelines for organizing teaching activities for students to use computational concepts

ADDLE Model Learning Activities Guidelines

1. Analysis Analyze individual learners to identify personal differences, so that the obtained
data can be used to design learning activities that are appropriate for learmner.

2. Design Design learning activities that focus on addressing the needs of leamners, their
differences, and brain development, to enhance their potential and achieve the
set objectives.

3. Development Prepare technologies and utilize local community learning resources and
indigenous knowledge that are suitable for learners, to stimulate the
development of their potential. This approach is to learn from their daily lives
and from simple to complex.

4. Implement 1. Organize Active learning and use varieties of media as appropriate to enhance
the development of learners.

2. Create an atmosphere and environment both inside and outside the
classroom that supports learning.

3. Organize learning activities that allow students to practice frequently

5. Evaluation Conduct a satisfaction survey for students regarding the learning management
in each learning unit to use the results to improve the learning process.

7. &5Unan15338 (Conclusion)
7.1 anwilywiianssunisdanisisudinenisiuinuvesagdaau defadineuivanuiinisine
UseuAnuINIng

Asfimounuvasawanlngauivenaeuiames iuasiaouanlsuSeuruiananiniian sesasn
WulsaSeurmalugiee 1saSousuindn wag aunalng auaiau Sussaunmsalaou 1 - 6 U nansdnn
anmilgymAnssumsianisSeuineimssunesagiaou dsindincueaiuiinsdnutseudnuiing
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nuan I grIA1uN1TINNINTIUNISITIUNITADUINGINITAIUI ﬁﬂaymu'mﬁqm fidnadewindu 3.62 ile
fsandsaidiu wui YssiumsdnRanssunisSeunisasulidisoulfuuaniBsiuan Atgmanniige
7.2 MatiauauuININITIARINSIINISBuSAnen1sAuanesasfideu defndiinnuniufinsine
sgufnyINIng

ddsilldihduneuremannis ADDIE Model sifunuamsnisdnfanssunisdeuidmivagsaou
Inernsiuan diaddnanueaiuiimsAnudseudneiidns ieudlodaym lnsuumemsdaianssunis
Boufinemssunvengiaou dfaditnmuaiuiimsfnuibeuinuiitng Stunou &l 1. nsliesei
(Analysis) 2. N1398NkUU (Design) 3. N15WAUN (Development) 4. N13ALEUNT (Implement) 5. N13UsIUNG
(Evaluation)

8. @AUs18naN15398 (Discussion)
NawBIN15ITY e sianRanssumaideusdmivagiaeuinenisiuin dsdadninnuaiui
msfnuifsennuiang agunald dail
1) wamsfinwanmlgmnaanssunsdanisiseusineinsauinenHaeu 5&ﬁméwﬂfﬂmumﬁyw7‘i
msfinylseudnuiiiag wud anmigmmstafansaunaieumsaeuineimamuan 7 fitlqunnitgaris
5 i el
L dumdngasnmsdnmaiieuginenisduan wansidenuit agdaoudnlngiiadymilu
Usziiiu mmamﬂwﬁwavtaammmﬂwaﬂammia}mmitﬁaumwmmimmm atiidosnnseininginis
Frunanfusednl FonihnisinuseaziBeaiodngns Weasunnug eudnlalusmdngasedisdnioy
%qﬂ“ﬁﬂﬁmﬁ@mn’%wmiaaulﬂuiﬂﬁﬁumwﬁu AOARARINUNIUITBVY Jitchayawanich (2019) ) lneduneis
ningns ol a’mﬁ”mﬂamammhaaNL‘UuivuuiuﬂﬂiaqLaiml,awweummLiﬂu FswaziBenvomdngnsax
iomsein TaguszasATein maﬂmisusmm@ma FBmsaeu nsinnauszdiuna Wiy Jaeudludes
Anwanszddgemdngnslaoazidon eliiiFougnduaiuuasinmuieddiussaniamuaz ussauaniy
njamnevemdngasiitmualy Snvisd aeandpatunanisfinuves Durak & Saritepeci (2018) I¢fimsuuzih
Tnunumangns Inegaeunisian TN FULuuNsAnve S suLazan nkIndounIsiTows lun1seaniuy
n13AnY1 uay Wang & Wang (2016) l#eSuisis n1seanuuundngns agaasszdnsyfadlgmilonsasiiniu
WAgafun1sysanmsnIsesnuuy msvegnsseunsy waznssaudesmsvestiniFeuioiauinnuansaly
mM3Feuenues aimanafimnzandmiuniseenuuuvdngmsuazasiaaeumMsUfiRnuusuns
2. dugadszasdmIdamaseuginenisiuan wamyidenuin aggaeudnlvaiiadymlu
Useifiu mimwummaﬂswaqmwwLisummﬂm mmLﬁuﬂaﬂuwumumiﬂmmmmm fadidownan msfnds
mmmLUuwﬂwﬂwwgﬂmmmu ;3Liaumaﬂmummﬂﬂuuamwugnumum‘mmmqLﬂuszwmﬂau il
anunsasesenlufinisldnisdmdaduaisud damild asnadesiuauideuss Jaithaing (2007) uay
Wangsalae & Swengam (2021) ndmi1 fasufiarudndufiazsowtainguszasinisaou WFounsuinluns
aouwiavadaliingussasdiionsls dosdaaiugFouludnila Heausilanind uiugidou viemadsuuag
wainssuvesti3eu iledasudsinguszasdmsaouudrasvilidaeudifienenisaeu fausdnsruaunisnauny
wisilevnmisasu suludsnmsivusiBnisaousasmsUssiiunagiFou
3. frumsimunidomuazmsfadiduidemlumsaeuivenmsdiuan wan1s3denui GHAGEM
dnlniatgmnisimuadonlfinsufunsenuiad iandngrsnisdanisGeudivenmasiuan mszus
eminiFeuiarumnglign ifesnnidemuaiedlnadidnFeudull fFeulidladeniagiunin
AanssunTsiseus aennAaediuaiIdeves Saraprang et al. (2024) wuin Msi3euluseININGINITAILIUYEN
ey finan1sussliuinuznsdnidediiuim lnsamsuiiedsegseduiunas dndsudainanudile
AenfuiinugnmsAndesiuan wasliannsofneradufunouls faoudoslinmamumuidomdives ieads
anudrlaliitugiFou daungiaounmidedifienumarnvans WudedifiFoudnfdldheuililunsiamaou
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msaou 1uAanssuluguuuuing axvin i BsuRnnszviumsBouifiaynauuuasiauinuznszuiunsan
Tunsusleymananiumsalsaessing 4 fasretuls
4. ANUNFINAINTIUNTTEUNTAOUINGINM IAMIN HaNTITenudn agdaudulva)findym
msdafanssunsFeunisaeulifSeulduuianidsium iesnniyinensdimnadvinnivesnguanss
na3sudivenmans agaeudeimsiuaruiiiufuietunmsfanssumsBsunsaeunntu aenndesiuna
nsAnEIRY Santueankaew & Chaowachai (2021) AinwIMsdnAanssumsideusinginisiuias wuiiasl
aunsadnmiendeifiedaianssumsFeusluneinifuinveusmivivinensinalfesaiussansam
wiriians wazagusdu Seldimaluladlunsiounsasulsidiung dwalviniFouRnaudeminglumsiFou
Snifsdsaonndaatunanisfnyives Sadik et al (2020) I#e5unsfs ArmdoIn1sdIunsaauvesng ey
fseufnuanvineiniseediomes (CS) luansgewsnm Anuvesiigafianseeninfonisisouinagnsiiiu
fFoudugudnandlunisaou Cs uarduuganudlavestinFousemslinagnitiatuayuuagnmsdanisiiy
TutwiFeu €S uonanid msdamstuanudevesinFeuluswinensaouiamesuasenilufuadnmand
warmseudutaduddyiidsvdnadensaeuinenisaenfinnesetefiuszaninalulsudouisoudnw uaz
Yadav et al. (2017) l&@nw1Asadunisanidsiuindunisasusesng tnedaduluiiviundadniSoudy
Computational thinking uaz4 281513 vutdladnsnavesnsufiamesifiselan laodyuyundnmadu
Ie1AIEN3II Iaean1398WRenA (The National Research Council: NRC) i ulviminudAgaiunisAaia
AurnvesiniFoudundn wWunnudilanazisnsldnagnsisiieldldedsdase uagdndiuldng i
Computational Thinking and Teacher Education A gafunisaeu 411in3deldnaniinsandamuindos
aonndastunsey madeunazadamans Inglidulsznouiingasiidmsu 1§ 3 Ussnsdsd 1.udnges
waluladiunsnwiiieiamnanuimiudndunisandsinim 2.miusudledusninainnisdnuidu
Wemseeuiawmesiivagiaeuy 3. BmUszendlduuanudalunisduiaivainiiyeig |
5. AUNT kA UsEUNaNSS BUNMTARUIMEINITALIN Nan1TITenudn Asaeudulgiin
P uvssiumsasraeiesdeiieananisFoud Inlianuaenndos ailiflosnnan agfaousioinissisda
LLasmiﬂisLﬁumaﬁwmﬂwmamﬂﬁu AOnAADINUIUITEUB Institute for the Promotion of Teaching Science
and Technology (2017) #il#szyfamsinuarUssidiugiFeulumszmalulad Gmennisdun) ledun msuseifiu
aued MyUszfiulaewiiou nsldrany nslénads KWL (Know, Want to Know, Learned) nsuszidiuannudly
AYAUNDIIL WUUNAAEY Tuau/uianssy UssiuainmsufuR Snvieds asandestunaniafinuives
Santueankaew & Chaowachai (2021) lasgyfianiunisinnawazyszidunaineinisaiuin Jenasdaasul
Asfaoudniunumsianisiious lnelinadaismsfimnzaniugBounmuiunvesanufinu danumsdn
AanssunisiFeunisaeuingrnsdiuia Sdgmuiniae dsildnedewiiiu 3.80 Wefiansmiussidunuin
UspifiunisdnianssunsFeuntsaoulig Foulfuunfndednum Adymanniian suidedddsiandaindu
wumnslunmsdanisFeudinemasunmesngdaeu dsindrinaueaiuiinisfnudsendnuiang
2) MaausuuImsnsiaianssunsFeudinenmasuinvesngaey dafndrnnueaiiui
nsAnuiseNAnYIidng
nnmMsfnnanmdymfanssunsinmsiieusinemsanuvesniiasy diadinaun
fufinsnwiseudnuiisng mm%uimmamwf]mmmLaaﬂawam fio shumsdaiianssuniaieunisdey
Angnisiuin Tulsziny f]ﬁymmifﬂ@mmammmwmﬁaulmLiauifuLLuaﬂmL‘Mmmiu ATeEFa
Usziduilgmndaviifuwuamsnsdafanssunisdoufinenisdiunaesagdaou dstndrinaumiiui
msAnwiiseuAnwians muvdnnnsves ADDIE Model Siuseidiuddayfitnuneduse il
1) M5ATIEA (Analysis)
1.1) ﬂiwﬂﬂuﬂﬂwﬂmiﬂ”ﬂmLiEJuL‘LJui”IEJ‘Uﬂﬂa WlBusnLETAULANENISETIIYARAYRILITBY
ludesmasanuy anuaunsaiiugiuwesivn, arwannsolunseiy, mwadlawarauslunsFoud arumdey
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auaAdyn waganuansalunisisews anundoununginssulunsuaniesn wazAnuiulinvey ANY
NIBUAUTNNY UAZAVNINTR UazAIILNTBUMUAAL
1.2) insediinisisoudviesiuuunsieuivesiiiousiayana (Leaming Styles) tilalfidu
fuguludangugFeumugiuuuresnisFoud dail
- Visual Learning (\&uN1unM)
- Auditory Leaming (136UN1UN15#%)
- Reading/Writing Learning (:38UH1UN158U-1084)
- Kinesthetic Learning (13gusnun1sasilo)
n1siesgidseuamnsaiildldlunisesnuuufanssunisissumsiSeusimngandu i Seu
dwaliingaounrlddeyavesfifowientuanug anuanse fnvefiuguduuundadwiumvesingsu
wazguuuulumsideuvesinbou dWeiluldluniseenuuuinssunsSousiiivnzauiunnuuansises
A
2) Msoonuuy (Design) Az asutihdeyauildlunsosnuuunisifouiuazsanisisous s
ABUAUDIANNFDINTRIToU ANLUANAYETou LasiaMssaNsalofmudnEn v osiTenl s
ussgruingUszasd dwaliigdaoulfuumemstafanssunadoudnsmuid nsvduduiiaeu awnsaily
Fouununaiious Ifedradususssy uasfuuumslunisdafanssuudasmiaenisieusiis edetnisou
anansaviAanssuiionisiSeudsauiuls
3) MW (Development) Asiasudninioumaluladeing 9 nasauszyuvasdeyailduunas
Gouslugou ity wiosdu IegramnzaniunsGouivediFou enseduinnndnenmussgiou vl
AouldiBouinnTinusediu wiedsfieglndiludsilnad wieanduluen dwalingiaouldsuuuunsia

e

AonssunaidouiiideliinieuiifinnuunnstetulfiFeus uasimudnenimuesnu Sujduiussudau 16
BoudanTinuszdriuvesy Tuvdadoudluguoy WudldunAndesumn 1indy uaz ShmsSeudinniy
4) nM3aiunis (Implement)
4.1) agaeudnnisiSeuiiufisoududdyseisivanvareielviussaudmunsaes
néngmsuazlifofivannvanemuanuimnzan WewaudEeuliinunwmumnsgunsSeud/itin
4.2) AgfiaeudnussniAuazanwndouineluwes meusnioaseulfseronaideug
4.3) agfaeudananssunseusigiseuldasdioufinat
dawalvingtiaeusiunumsdnnsiSeusiififanssumsisouinanvansannsaianndnon g3 ouniinnaunneig
serinyanakasinlUlgasda
5) msUsifiuna (Evaluation) agiaeuihuvuasuaiuaufianslavessisoudsfunisinms
Feoui luwdazmenisiioud WletwaluusuusanszuaunisdanisiSeuiseld dawalvingdaoufiununmsdn
Aanssunadeusluguuuuiiaunsaiaundnenmgi3ouiifeuunniieiuld uay asmusd¥anagagoung

VIVANGN

9. dpLEUaKULIIUIY (Recommendation)
9.1 datauauuslun1simaddeluld

1. mawwInienisdnfanssumsiieunisaeu WIS sufauuAndeiiuiu agdasunlisdnm
seazidentunouresuuImenisinianssunsdsunisaeuinenmasmadiidle wasdnshienaisuszneu
auithiauel AaeuszgndlsidniuuunvessaSeu

2. AgAsunIsAnAImientes ta3edle gunsaildlunisinnisiSeunisasu Wasnadeatuianssud
Asdaoudndanuiednintu uararsusuAmnssuiidadenty Imnzaufuamuandavesdi3ou iieliidou
anansavinanssy wazSeussauiiule
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9.2 taiauauuzlun1sideassialy

1. nsAnwianmdgymAanssun1sianisiseuiinen1sAmIvedniEaou Fafmddnaundiud
msfnwdseuAnuidnsfidnintu Wunafuleyaanagiaeulussduiuioafnwnousiu Jsmsifudeyaain
AsHlaounAuideuineimsdunu dafnddnauniiuiinsfnudsendneidns udrsahdeyausnidu
sesfuduly

2. msimsfauummsinfonssunsisufinernmsdunavesngiaou Judunsimannisves
ADDIE Model srildmndumeu n153ias1e¥ (Analysis) IinsnzvigiFou e nszuaunisdanmsieumsaeu n1s
99NUUY (Design) N1398ALUUNI5IANTSITBUS N15TAILY (Development) nswmundauasinalulad nns
#1uns (Implement) m3didumsianssunisi3euiiivainuans msusziliuna (Evaluation) nsUsuiiiuna
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Development of Mathematical Achievement, Mathematical Problem-Solving, and
Work Commitment by Engaging in Learning Activities Using the CIPPA Model and TGT
for Grade 8, Students
nMswaRadugnsnInsEuadinadand anaausalunsuitymneadinanans uag
arugjssiulunisvineu TagldnnsdananssunisBeuiuuulunaduunsufviiuutsdudmiu
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This research aimed to 1) compare mathematical achievement before
and after learning activities, 2) compare the mathematical achievement
after learning activities with the 70% criterion, 3) study the mathematical
problem-solving after learning activities, and 4) study the work
commitment after learning activities. The sample consisted of Grade 8
students. Research instruments included lesson plans, mathematical
achievement test, mathematical problem-solving test, and the
questionnaire about work commitment. Data were analyzed by
frequency, percentage, mean, standard deviation, and the t-test. The
results found that: 1) Students had mathematical achievement after
higher than before learning activities was significantly at the .05 level. 2)
Students had mathematical achievement after learning higher than the
70% criterion was significantly at the .05 level. 3) Students had
mathematical problem-solving skills after learning activities were at a
very high level, followed by a good level, and a fair level, respectively.
4) Students had work commitment after leamning activities was, overall,
at the highest level.

Keywords: Mathematical Achievement, Mathematical Problem-solving,
Work Commitment, CIPPA Model, Team Games Tournament
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1. uni (Introduction)
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3. @UNAFIUN1TIVY (Research Hypothesis)
1. dniSeutulsenfnun 2 duadugnsmnisieuadinaansndsginiineunisdnianssunisiseu;
wuulamaduunsanAuinwd sty

2. UniFeutuisendnwii 2 dnadugrininmseundinmansndainisdananssunmsseuiiuulunatull
Jwfuiinutedu gandnnaeifesay 70

4. NIBULUIAAIIUINY (Conceptual Framework)
MmAeilldmruansoukwIAnluNMYIITaLagATuNIIULLIAANGYE §9 Figurel

CIPPA Model
C: Construct (NM3831909AANUTMIEAULD) TGT
I: Interaction (MssiUfduitusAugBunazaanndon) T: Team (M33ANGL)
P: Physical Participation (M3ild@usumeausane) G: Game (M33YUIVITBABUAINY)
P: Process Learning (M3sfladusmmnesnuaiteyan) T: Tournament (NM5WY9TL)
A: Application (msthausluuszendly)

l

v

TCTA
Team (M3dnRanssun1sseusiungu)

Construct (M3a31489AANUTAILAULD)
Tournament (MWL)
Application (m3aguuaziluussyndld)

> 404

A 4

Mathematical Achievement (Hadugnn9N1sIsEUANIAAERS)
Mathematical Problem-Solving (Aaaanansalunisuidgmimisnginaass)
Work Commitment (Assjasiulunisviiay)

Figure 1. Conceptual Framework
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Figure 2. The principle of engaging in learning activities using the CIPPA Model and TGT
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NaUsINgAe Table 1.

Table 1. Comparing mathematical achievement before and after engaging in learning activities using the
CIPPA Model and TGT for Grade 8 students.

Mathematical Achievement n X S.D. t Sig.
Pretest 32 797 3.35
26.93 .00*
Posttest 32 22.13 2.84
*p < .05

310 Table 1. wuin dneudulisendnwili 2 Snadugniniensiseundinenans nasganinneun1sin
Aanssumsieuiuulinaduusmiuiinugadu egnifuddgmeatiansgiv .05 laed a1 t wiiu 26.93 way
A1 Sig. WAU .00
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ity dwsulinFeududseufnetn 2 fuinuet Sesas 70
NaUsINgAe Table 2.

Table 2. Comparing mathematical achievement after engaging in learning activities using the CIPPA Model
and TGT for Grade 8 students with the 70% criterion.
Mathematical Achievement n H X S.D. t Sig.
Posttest 32 21 22.13 2.84 2.24 .03*

*p <.05
910 Table 2. wud dnispuduiseudnu Ui 2 dnadugrsvamsiseundamans naInN1sInnanssung

Souduuulieaduinsuiuiinudeiu aaniunaeisevay 70 egniived1Ayniatianszau .05 laed a1 t Wiy
2.24 uazAn Sig. AU .03
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7.3 nsfnwanuaunsalunisuddymimeadinaians udenisdnfanssunisissuiivulunaduuisuiu
Tuwyedy dusuinseusulisaufnetn 2
nausIngas Table 3.

Table 3. Results of mathematical problem-solving after engaging in leaming activities using the CIPPA
Model and TGT for Grade 8 students.

Mathematical Problem-Solving Scores n Percentage
High level 35-40 16 50.00
Good level 28 -34 15 46.90
Fair level 21-27 1 3.10
Amend 0-20 0 0.00
Total 32 100.00

970 Table 3. WU UnSsutuliseudne1U9 2 danuainisalunisuddgymmisadnmansnainis
o a a v a | v o v . a o a &
dnfanssunisseuiuuulueaduuisuiuiinwgsdu Tusgdufun (High level) unfiga 91uau 16 au Andy
Seway 50.00 sesasundu seauf (Good level) $1uau 15 au Anludosay 46.90 wagweld (Fair level) S1uu
1 Au Anduloway 3.10 muadv
7.4 nsAnwranugaiulunisineu nanisiafanssunisiseuiiuulumaduuisiuiuiinudsdudiniu
uniBsududsauAneUn 2

nausIngas Table 4.

Table 4. Results of the work commitment after engaging in learning activities using the CIPPA Model and
TGT for Grade 8 students.
Work Commitment X S.D. Meaning

1. Students are attentive to the performance of their assigned duties.

o o . ” cvs v dd vy 447 0.62 high
(UniSeudianueilaldnensujuaninnilasuteuning)

2. Students are determined to complete the assigned tasks.

o o A g o S v vo o 459  0.67 highest
WnSsulianuddalunsyinauiilesureuvanglidsa)

3. Students are responsible for the assigned tasks.

o a4 o a . vy 4.28 0.81 high
(uﬂLiEJu@Jﬂ'J']ﬁJiUN@‘U@‘U@BQW‘NWI@?UN@U‘W@J']EJ)

4. Students are responsible for their assigned duties to the fullest
extent of their abilities. 4.66  0.60 highest
(WniSeusuiinveusentinuilasuneunugo 1ANANENNTE)

5. Students are diligent in their work.

o a4 ~ o 4.66  0.60 highest
(Wnissuiiamnuiiesnesulun i)

6. Students always strive to achieve their learning goals.

o a4 A ~ awa  d gy o 4.47 0.72 high
(Wnieuienuiiesnenenlunsujuinuieliussgdhmnslumssen)

7. Students are patient in doing the assigned tasks.

o a4 o~ o v 4.59 0.67 highest
WnSsudianueanulunsyinanuilssuneuring)

8. Students do not give up on problems or obstacles that arise
from their studies. (inSeuligeviaselgmmiteguassaniiatuannisse)
Total 452  0.67 highest

447 070 high
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971 Table 4. wud tnidoudusfsenfnudi 2 fenusjaiulumsviiny ndnisdafanssumsaidsudioy
TunadUunsauduiinugedu Tassmeglusefuunniign (highest) (X = 4.52 uaz SD. = 0.67) efimsaniduse
sy nui dndeusuiisveudevhiinudldiuieunneegrafumnuamnsa dhifeuianuiioswenealuns
vhaudidiadgagn (X = 4.66 uaz SD. = 060) sosasidu thizsufinnuddalumsinuildsumeunngli
dusa dniseudianuesmulunisvhaudléfuseunmne (X = 459 wag S.D. = 0.67) uaztinsusiauneilald
sonsUFtRwhARlFFuteumne dhidsulimnuiesmenedlunsufiRnuielrussadmmnglunsSouane
tniseuligevieratiymuieguassaiintuainmaideu (X = 4.47 uay SD. = 0.62, 0.72, 0.70) AMLEHY

8. &@3UNan15338 (Conclusion)
1. UniSeutudsenfnuUi 2 duadugnsninisiSeundinenansndiginiineunisdnianssunisiseu;

o o a

wuulinaduunsnfufiuuwdstu egreditedfyviadafisedu 05

2. dnBeudusisonfinudil 2 dnadugrinamadsuademanivdanisdaanssunisdouduuulinng
FUUdwiufiuutedu gendnunasidosas 70 egnadlduddymaadaiissiu 05

3. thi3sutusiseninud 2 Sanuausolunsuitgmmeedamanivdansdafanssunisdouduoy
Tumadunsufufiuutsdu lussdufunn sanfian Suau 16 au Aaidufesas 50.00 sesawmu s¥dud dnou
15 au Anduseeay 46.90 uazweld S1uau 1 Au Anlufesas 3.10 muday

4. iFeutuisoafnudil 2 fanugeiulumsyinundsnsdafanssumadsudiuuTueaduuniauty
fiuud sy Inoswegluszdvunnitga WeRarsandusiediu wuin dniFsusvinveusentirimuilasu
ueUnmngag A maNTa TniFeuiinnaiesnorenlumshaudanadegean seamnduiniGeu
farnuddlalunmsvinuiildsusoumnglidnta dnidoufienueaulumshauiildsumeumne waetnidou
finunerlaldsensufoavinilasuaeunne dneudanuissmeeulunsufiiaudeliussqiimmne

lunsiFeuane dnseulidevieselywrioguassaiiinluainnisisew auaiu

9. 2AUT18NaN1333Y (Discussion)

1. dniFoutuisennudi 2 SuaduqudmeninFoundamans ndsgenideuntsdnfanssunisious
wuulieaduusaniuiiuutstu egnadifodfgmisadaiisesu 05 fadulunuauufgnicnl’ wansiinslis
msfafanssunaFeuiuuulinnaduirsmfuiiuugsdu Af3ouldtdusniunssunisGouii 4 dureuty
fnavilsinadugvsminaFoundamanivesiFougetu filidewnanmsdnfanssuniadoudfnarndums
Usggnimdnnisvestunaduinagiuudsdudseiu ddvdnfeniudSoudugudnans DalemalifiSeuaina
psrAufiaztinnsi3suienuesdmaliiiouinadugvininisisoundamanindageninnousou 4e
aenAdaatuiuideres Saikhong (2017) uaz Moohuana (2018) finudn Wasuiinadugninasniaieu
adinmansrdansinnindeuslaegunuudvinganitnouFeu uay Klaewkla (2022) finudn nadugudnianis
BouadnmansvasinGouvdadeusnesuuuuduiniu KWDL gendneuiSeu sgsilduddymeainnsedy
0.05 wenaNiSsaonndastunuisoves Salam et al. (2015) finud1 FndsunguilldsunsdanisFeuduuy
suilelatldinaa TGT fnamsiSeudgsnininGouildsunsinnisSoudiuumsmunuuuuusses

2. dnFeudusisondnudil 2 fuadugvinenisFoundnmand vianmsdafonssuniaFeuiuuilueg
FUrswAUTiunteiy gandnnasidosas 70 ogrelieddynisaindsedu 05 Fadulumuaunigiuddaly
wansinslesumsdnfanssunsFeudiuulumaduunsmiuiinutedu AfGeuldfdusmivianssunisBous
1 4 Fupoudu fnavhlinadugvinsmsdsundamansvedSougdunargeninnusifingly fadidonnan
n1sdnfanssumsieuinainaridulssyndndnnisvedlunaduinasinudsdudinaeiu InglifiSouiiau
sufunsUtusasiufduius duaudnniun1sudui mnmsfnyinudderilidaauiinisdnianssunis
BouduuulaaduiussuursduinlinadugrinansSouadamansgelusasganinnasifinef fsaenndos

fuuIdeves Klaewkla (2022) 1mudn nadugnsnansiseuivadamansvesinissundussusisgiiuy
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FUUrswiu KWDL gandunusifesay 70 egrafitduddgmeainnsesu .05 wenanilfsaenndesiuanideves

%
Y

Ruanruen (2020) fiwuin namsideuinadnaans veatiniSeutusisondnwdi 1 IneldiSmsasuuuy TGT &
naduqumsnsSeuganinnasidesas 70 egaiituddyneaiiniszdiu 05

3. dnisutulisenfnudi 2 fanuaunsalunsudtyumisedamans udsmsdatanssumaiious
wuulinadulrsmiuiinudedu lussdufun wniiga S1uau 16 au Andufesay 50.00 sesasnidu seud
$1uu 15 au Anludosas 46.90 uazneld S1uu 1 au Andufesay 3.10 mudiiu fedidomainnisdn
Aanssunisiseuifnarilunmsussendnanmsveunaduiuasiuudsdudiieiu Inglifiseuddmsuiu
nsudsdunafugdusiug fuaundnsiunsu§Ua il emuninwenszuiumsaauidym wazihanugld
Uszgndld Fsanmisiderhlivsiuinnisinfonssumsdeuduuulunaduirsiusuiinugedy 1538uldn
nsvUIuNsLATem 1a 4 Yumeu Usvneudae 1) duanudilalam 2) Sunnswsuuddym 3) Sudiu
uitym uae 4) Sunsradey wusnludunisdnfanssunmateud $ufl 3 fumsudadu uasdui 4 duasuuey
tluuszgndld vl Seuiinsimuninue msuitymmeadnmanssdanaldnnuuuinnnuansisalums
uidggmmsadinaanslnenuinfioudulngldnsuuusulussduinfianela Ssaenndesiuauide Saikhong
(2017) finu dnedsanuansalunisuidymmsadamansvdimsianisBouilasguuuuduiigenitnou
S uay Pummarin (2013) Ainudh anuausalunseidgmmendamanivesindsutulsenfnwdi 5
wdamsdamsiSouiuuuduin ganddeuldiunisdanisBeudedsilduddqmeainviszdu 01 uazganinnms
$ouay 60 agnedifudfymeadAisedu 01 usnIniiddenadoeiunuideves Phuymat (2020) #inu31 &
mseuiuusuilemaiia T6T dniSounidungusegainnuannsalumsuitiymmsadnmansganitnas
Joway 75

4. tniouiuienfinudi 2 fanudeilunshou vinsdafanssunadsuiuuulunaduiiud
fiuudsdy Ineswegluszduunian Wefiarsandusiediu wuin dnissusviinveudentiinuilasy
wpuvneEBiNANNaTD, Ynidsudanudfiesnersnlunsihauildedsgean sesasndu dniFeud
awsalalunsyiaudilgSuneunnglidnsa, tniseuiinnuesnulunsyhauildsuneumng waviinSoud
mmelaldsensufiRnhiinlasuoumne, dnizeulianiiesnerowlunmsufiaaudeliussadmanelu
A3 UULELND, ﬁfﬂSauhjéaﬁaGiaﬂiymm%qﬂasmﬁLﬁmﬁumﬂmiﬁau AU Weiiiiesnainnisiaianssy
maseudnainaradunisuszendndnnisvedunaduiinas fiuwdsiuddeiu lnegduiunisidusaulunig
Seugrumsjdiuasnszuaunangu Wiawﬂmmﬁmeumumﬂi“mu‘wmLiaummmmaﬂfa AUNAUI LAy
Sanidudrunisvesanssusiumsdafonssumseusluiudl 2 fuatiesdanuifsaues uazdud 3 dunns
wisdu 621amifmﬂfﬂﬂﬁummwflug‘uLLU‘uumaaqLaimmimmui’amuummwmwmﬁuau HiSeuanunsn
uanasuanudniiuazuinveuniiismiu InserdonisudstududusddaiiveaiuusegslalifiFou
uanniinsdaianssumaFeuddnan Suasuarssraunsainsdeuifiaynauuasimennniinis
Gouaudeluieadsuuuiy {Feuiaineuelalduazanuiuiiaveudenthiidhoanumensy tieliny
lgsunoumnedfanuitmnedidall faaeandosiunuidees Satya (2013) finudn nsfansiFouiuuy
swdiolagld TGT dreduasuanmuindoumsaiiouslifusiuuastiofiumsaunuiluiesSoussninaguay
niseu

10. YotduanuLaIuldY (Recommendation)

10.1 dawsuauuzlunsinaideluly

1. \flosnnisdnianssunaeudludud 2 fiSsuiraenquiesdndudemnuiteldlumssdufanssm
vostui 3 dufuludumstafanssunaoudiud 1 daoumemmaasummdnlavesizoulitaioy

2. mafmunaziuuluduil 3 dunisutsty ardosusiazuunly aumgaunatunIIAIREY

Tnganzdoanving FududendiseuasuazAnAudues avsiiimdnazuuuiivnvauiiedesiunisasiede
Monufirainefoulasiieduaiunmfndn s ke sl megsainsassavosyiseu
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Foudivarnvanerunuuiiniavdeniss uiiniin faeunsinassnssaulimnzaniudnenmvesiiFeu
wioutsnosliduuziiuasdinmegsdeiiion il Fouamsaiauaudile iinausjsiulunms
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1. ArswannkazinsUkuuNsIaAanssunsissuskuulueaguursauiuiinug sty Tdussendldluns
Jansisoud ilemuninuruaznszuaunsmendamanslusudug 1wy nsdeansuagnisiennumang ms
\Boulos mslimasa uaznsAnaiisassd

2. sfnwInsdaRnssuMIBsuiuuuTinaduliSmiuiiuuteiy funeinadaemanssedudusiieg
TngusuAnssumsissunsaedlimneaniudon seiudu uastovesiidou ilaifiudssansnmlunisous

3. prsAnwmanisdafanssumsioudiuulunaduinsiuduiiuutsty Tnefiansunduusdudug wu
mnuaslumsFoud ngAnssumsvhaungy uazlaseddefanssunsiseus ieuszidunauazimunguuuy
nai3ousilitussavsnmity

4. msiamuazihAsnssumsiSeuuuulunaduiisuduiinudedu Tuussgndldiuneindueg e
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Abstract

The problem of data imbalance in machine learning processes is a
significant limitation affecting model performance, particularly when the
minority class has considerably fewer samples than the majority class.
This imbalance causes the model to be biased and less accurate in
classification. A widely adopted solution to this issue is using SMOTE,
which generates new synthetic samples for the minority class by
calculating the distance between existing data points. This research
presents the application of SMOTE to improve the performance of
machine learning models, specifically Decision Trees, Random Forests,
and K-NN, on imbalanced datasets. Results indicate that the accuracy of
the models improved from 0.83, 0.86, and 0.80 to 0.84, 0.88, and 0.82,
respectively; there is statistical significance after applying SMOTE. This
demonstrates the effectiveness of the technique in addressing data
imbalance issues. The findings confirm that SMOTE enhances the ability
to classify minority class data, resulting in models that are more accurate
and suitable for applications in contexts where data imbalance is a
concern. By helping reduce the time spent on personnel selection for
the recruitment department.

Keywords: Class Imbalance, SMOTE, Machine Learning, Resume
Classification
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denasiaUszAvsamvasluiaa Inslannglunsdiingudeyanguiiesddmoy
Wesningudeyangulng ililueaissuiiinnuddewasiuundeoyaled
liusiug Brrsudladgmilutagiuildsuanudondensiiudeyaiiegg
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USuUgeUszanBamnsissuvesinieasneluing Decision Tree, Random
Forest, uaw K-NN e ngdoyaiiliauna wuirrmnugniosedlunaifisdy
271 0.83, 0.86, uay 0.80 1w 0.84, 0.88, waz 0.82 muadulneilded Ay
maRAndsnld SMOTE Jauandiifiufaussansnmuasisnsdnanly
nsudlulgmeanuliaunavestoys nan1533e8ududl SMOTE Heusuuss
ANuarn1salunsTLunteyasunguesvitlilunadainuusiuguas
wanzauronsldniluuiunideyasinnuliauna Tasidwnvasanaily
nsfndenuanavesteasIIuAaINT RN

AaAry: mnalliaunavesrana, SMOTE, msiSeuiuaaaies, nsduunisegul

1. umi (Introduction)

Tugatiagtiu nsvurumsassmuazdnidenyransiioidunilussdusznevddniidsmasionudisaves
83AN3 (Akkharatwiwatthanathorn, 2020) ag1dlsfiniu msfansandnidendadasanenaisainseu (Resume)
Funuszneumeteyaiivanvansuazdudeu Wunszuunsidesldnatuazendanuusiugrangdnaden
agaun luvsunil mstmaluladdyysziviuarnmsioudveandsadutislunisyssinanauaziugiii
Hesinsfuanzaufuswianud afuuumadifidnenmwlunsifinUssansamuazananuandedunisdaden
yAAa

nafnnedsiiinguezasdifionanlueaniniouiuuudfaouiiansonensaliunisnuiivnga
dnsuffadaslasfinnsandeyafissylu Resume vosffatas wiouidlilunadmiuFeuiuuilfaou 3 Sanosd
ffuuazihnsiusuifiouuszansamlunishaiuesisausane3 iy (Simarmata etal, 2024; Valen-
Dacanay & Palaoag, 2023; Maurya et.al.,, 2022) %ﬂiﬁ'LLﬂ' Decision Tree, Rainforest ay K-NN ag1alsAnnu
mnuTmefiddyReusinateyaiiidiia dsenadwmareussansnmueinsiFeuivestuna Tunisudludigm
Fanam mITeilleiniants SMOTE (Synthetic Minority Over-sampling Technique) Whantelunsasiadeya
fegraifin ileusuaumavestoyauaziisdsyavsnmueddunalumsisousandeyaiiidiia (Sun etal, 2023)

ddsiiannTsfiazsisaiuayuinenineinsyaaa (Human Resources: HR) lunisdndulafisiaa
whiguandusssuanniu Taegatunisanssernauazanududeulunisimsandadenyanariunisldszuy
Aty HaddadunadelonialiesdnsanunsatssandldneluladdgaussAugitofuussans nwly
nszUuMIATIMUAzAnLdanyaaInsluewan

2. ingUszaeAauIdY (Research Objectives)

1. itofimunlunansousuvuiifaeuiianansanensaliumisnuivnzandmiudasinslnefionsan
Foyatiszylu Resume vasifaiasiidoyaliauga

2. Weisuiiisulsransamlunanisissuduuuiifaouveaaisaioudie 3 luiaa léun Decision
Tree, Rainforest uag K-NN Tuudadgnsas (Accuracy) dmsuteyaneuuazndsaunatoya
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3. NTDULUIANIIUAIY (Conceptual Framework)

Input Uszneusedeyaasvesiadinsruuasdoyarinuzvasiumisnuly 3 fundn Fudutoyaiiugiu
Alflunsiasei

Process WuMsIlATIzdayalednlunatedif 1y n13fny1AUABIN15Y0 LMY NTUTZIEY
vy Melinseilassadiesdng uaznisUszifiuamnindeua uenaini gaiinisdantstiymieyaliauna
(Data Imbalance) §ainanduruteyaluuisnguiifitosningudu duwasdonuusiugivestuiaa ieudly
Haymidl8Tinsldinaila SMOTE (Synthetic Minority Oversampling Technique) lunsadadoyasiegiaeiy
Mnnquiiideyationifleriummangavesdeyanounisailunanisdug

Output fio Tuwansdugdaasnuiuiumimuiivanzauuuiuguestoyaiilésunisuivauga

Outcome fa Mstlnalulflussdnsieiiudszansamlunsdaidonyrains andnsinsateen uay
Winenuusiuglunisindule uavveriausnseunwAnmisoni o Figure 1.

INPUT PROCESS OUTPUT OUTCOME

- Resume Information Business Understanding - An effective model - To be applied in
of Job Applicants -The objective is to develop a matching for matching job organizations aiming
- Skill requirements algorithm. applicants to job to enhance the
for three job » - Study the structure of resumes and the » positions based on » efficiency of their
positions: required skills for each job position. this dataset. recruitment
Programmer, UX/UI Data Understanding department.
Designer, and System - Analyze the data structure of resumes. - To support decision-
Tester - Check the data quality before data making in selecting
preparation. candidates who best
- Identify the relationship between skills match the job
and job positions. positions effectively.

Data Preparation

- Clean, transform, and reduce the
dimensionality of the data.

- Data Balancing with SMOTE

Model Building

- Apply machine learning models such as
Decision Tree, K-Nearest Neighbors (K-NN),
and Random Forest.

Model Evaluation

- Test the models and select the most
effective one.

Figure 1. Conceptual Framework

371 Figure 1. ladflunsnnelinssuiumsinlesssus (Machine Leaming Process) 6 Jumau laun N3
Fsudeya (Data Collection) MsdaLniuntesa (Data Preparation) NMsaunatesa (Imbalanced Data) N3
wustaya (Split Dataset) Msassluna (Modeling) uagnisuiluldeu dslduansddiuaniiunses Figure 2.

aa A v . .
4. MIMUMUITIUNTTUUAENg BT INeITae (Literature Review)
dwumsideaselilfdaiuanuddglunismumussanssuiieades Wethingnsusulsmsess
gonlurAudazainanuLdetsliivunanull lneassillainsmumuissanssy fall
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4.1 MIAALEINYARANIUNINLENATAIATINY (Resume)

msdadondadasrusuenaisainsm (Resume) ludunsuddlunszuaumsassmyana Tagly
Hagiuesdnsanlvgedenisiinsanlaodmiiininensyana (HR) Ssldinusiinarnuany wu nisAne
Uszaunisal wagvinwe ag4lsAn1u nszuumIRanamdyiuanuiinig Wi anuandsddunisindula A
Liaonndesastoyaiinsonun uazusuaadasiuniuld dwalinisdaidonsisvaniuustudiua
Usgdndnm

Procedural Steps
1. Data Collection

2. Data Preparation 3. imbalanced data

wilnaulaurULUUER UL

> 4 J me — Sy
2 : = o . h
\ ﬂ yhmmazmﬂ‘ﬂuaiéa \\Uaa'ﬂaya \Js"uam'umwﬂaxum auqa-uvmgao;'m
dane3iiu SMOTE
JOBS 4 = )
- susmdoya =
N o
anantRanusenaainsy 56 6I6
Decision tree
LU
o5 -m o = / HUIvBYAIMIUADY
S o XXX X3 wagnadey (80:20)
(A NN NN
K-NN Random forest 4. Split Dataset

6. Result
5. Train and test for 3 Model

Figure 2. Procedural steps within the Machine Learning process.

L.Lu’mwﬁQﬂﬁmﬂ%l,lfﬂm{]igwﬂu{]ﬁ)ﬁ;ﬁuﬁaﬂ15ﬂ3$qﬂmﬂ%5zuuﬂ§yﬁywﬂizﬁw§ (Al) LLazmiL%'zJuimaqm?m
(Machine Leaming) ?gﬁﬁdaaﬂismawasﬁaaﬂamﬂ Resume 9813973015 Uaz dnL LR F981935M5 WU MsATIEH
JaANAEmMALANITUTEIANAN181555UYF (Natural Language Processing: NLP) n1sasnaluinanisiseus
wouiifaeudiofanguradiag wagnisléinada SMOTE iteufUgymdoyaliiauna 3namanddediun
wilugh anend uazdfulsinszuunsindenyaasethalivsvansnmannty Stagtudldimniewelulad
Yaaseivgidndasuilalaymnisdnidendadasinuseinde (Patil, 2023; Ali et al., 2022; Modak et al.,
2024) FalgdszAnsaniaTu Lwié”aLﬁ]a'ﬂiy‘vnmmm’auﬁaumaﬁa;ﬂaﬁaﬁmﬁiﬂLﬁm‘waLﬁ'aqmﬂmﬁﬁmﬂ%mm
foyaUsziRoddeiivodly
4.2 msiuundaya (Classification)

nsduundeya ilumadaddnlusuineimanideya (Data Science) uagnsiousvadiai oe
(Machine Learning) Ssfiunumdndglunisiianesiuasnennsaltoya lumauuuduungnesnuuusniilontsya
Jayavenidunguusenaa lneldnmuaudfisng 4 vestoyaiduladelunisdndula daegranisldaugu ns
Fadelsa MIUsedluasAinnen1sty uagnsAnnsasdiuaauiuy
msuszgndlilunaduundeyatieifinyssansamlunuifedostunisdadula wu nsannanilély
mslaszideya msananuamatnInuyed Lazmsiianuusiudilunsdnidenteya agndlsinu A
mevesnslilunadiuundoya ldun nmsidenquand@inzay (Feature Selection) msufluilamdayalsi

Aaaa

@19 a (Imbalanced Data) uazn159An1siutayafifififigs (High Dimensional Data) inailAsiig 9 1u n15ld
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75115 Oversampling 8819 SMOTE (Synthetic Minority Over-sampling Technique) kagn15anii A4 oy as e
PCA (Principal Component Analysis) Qﬂﬁ’mﬂﬁﬁmﬁﬂ@mmﬁﬂﬁ
lunawuuduunteyadndnnisinulangfiansanaindauysdu (Input Features) WagAuUsHadns

(Output Class) :nyatoyaiiinsimuananaliud (Supervised Leaming) ileasrauuudiassiiannsariiune
Aanavestoyalmild audnvasddamedinamarifonnumusalumsianmsdeyaiiiimududou uasns
Tinadwsiusiuguazaonadoatuuiun anunsaduunlug il

1. Decision Tree Lulsnafiondelassairssulsilunisudsteyasonidungueosnunasiviiiun
(Patel & Rana, 2014) Tnususazlvuslusiliunusudsviednuvuzianzvestoyatignidonlbunausidaduls
Tnomsadresiuliasidondiudsitasananaliiviueu (Uncertainty) vesdeya 1wy msialagdn Gini Index w3o
Entropy ¥&nnn5¥1a1uwad Decision Tree vililunaanansaudanalddrouazidlalddniay Samnedmivauy
fifipsnisarmilusslalunsdndule dofives Decision Tree AsAnuFsudisuazanuamsalumsinnistoya
Uszlansng 9 usideidefonnundesiiaziin Overfitting edeyaiinnududou

2. Random Forest tdun15u818/29949 (Gehrke et al., 2000) Decision Tree Iagn15533 Decision
Trees nanefud 9 e U TUNTEUILNNT Bagging 38 Bootstrap Aggregating 35n156i7 uanmuouldsves
Tuea (Bias) waziiinanausiuglunads Random Forest Témsgusudsiithunldlunisairssulsiusiagsu s
Tilaunaiimnuvainuansuaziiaununiudedeyaiill Noise gaLiues Random Forest Apauannsalunis
Ianmsteyarunlrguasdudeu uidedefonsfianunasnsvetlumarilae1nniinisld Decision Tree

3. K-Nearest Neighbors (K-NN) LT uluimafivihaulaeidisuiiiudeyalmidudeyasieg1ediog
‘Lﬂﬁlﬁaﬂu*ﬁuﬁﬁﬁ%mﬂa (Feature Space) luimaiildsvezmns (Cheng et al., 2014) iy svezyauuy Euclidean
¥30 Manhattan Tums¥amslndides ndnnisvhauves KNN Aemsturanaiinusnniigalungudeyamiodis
TndiAsadiau k é dofives K-NN Aennudiglunislénunazeuamsalumssessudeyaiisisuuuusiig
oglsfinu deidefennudesmninensguilodeyaivunlug uaruszavsnmitanasiledeyaiiiifun

Tatna Decision Tree wag Random Forest awiulunisuianauaznisdanisteyaiilasiadiadniou
Tuvaugil K-NN wsngiunisuszananadeyauuuiiealvyl uilidedfndlowdyfiudoyasualug Decision Tree
wngdmiunuiidesmsenandladne @ Random Forest sneduauiidaanisanausiugigs uag KNN
wanzdmiunuidesnsmsvinedeyadilifanududeusin

nadenlumaduundoyansfinnsanandnsusvesgadeyauaziiunsvonisiiasiey wei n1s
Uszgni 19 Decision Tree, Random Forest haz K-NN lusuidauasnisuszgndldaselaiaailiimiuga
UszavsnmvedumaduundoyalumsiiunnuutiuduasUssvsnmuesszuy
4.3. 353 SMOTE

Synthetic Minority Oversampling Technique : SMOTE (Chawla et al,, 2012; Rezki et al, 2024;
Aubaidan et al., 2024; Boonchob, 2022) {wisnsuitamdeyaliauna lnaiduadadeyaduaszilunaia
dutiosiifisuaosnana ilelilunaouinvuzdeyaldfiteu fefehdudutesrheifntummewisiud
foyasunnivatsaana suneuiuannadendaevlunaiadiutosuuudu vudieudwlndifede
539114 Euclidean wazadrsiosdlmidiensiummnaradadussieiogsdunuunasitouthu Filan
Uy Overfitting mﬂmiﬁmaaﬂ‘ﬁa;&a@muu%

SMOTE gnltfagnaninawaslunuiinsgidoya 19U MsTundselannaeniinvyaien1siieuives
indosilensnnsaiszduthmaazasludeavesiiasiunmnu (Posr, 2024) Hieifisemusiugilunisvhunedeya
nauautien egrlsinu Fedrdnegiinisaradeyalunsaittoyadl Noise g1 wiemnuliiaugaiisuuss Fsen9vh
Tifoyadanneilsiazioumnuiuidldedramnzan funsuvesisnig SMOTE il

1. m3identeyaduiuu (Random Selection)
\Fondoedlunanadiutiesnuugunisineannyndeyasuativ
2. madeniioutulndifies (K-Nearest Neighbors)
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AuInsTEEITETITIeg R uwU LA UM e uluranaiienfulaeldszaznie Euclidean wasideniioutu
TnhalAseduIu K /i

3. Msadrefegnsdauasedt denfegrmidduiioutulndifiss antuadisiiegrdnilnenis
funairnanadadu (Linear Interpolation) szvinsdeesuuuuuazsegsiidon Tnogmsdauandliluaunisd 1

Xsyntheti = Xoriginal + A(Xneighbor - Xoriginal) (1)

@ A uenduluaa [0,1]
foyalauna fensaduiedisduameiiitisaiuaumainuansvesteys malailduandmii
dennuddglunainatsusunvesntsuddamisudeya agrelsiniu asiiarsandedrianazusuldls
wgauiudnwuvvestayakavusunvaslam

5. 35alueuIY (Research Methodology)
nsifedystaulunasuunyaaalimngantusunislaedsoaninenaissy Sigadas

(Resume) HuNsEUIUNNSLAS BuS BuUUUT@ey (Supervised Learning) tunsinnisdeyadiliaunauay

Aadonaudnvarddny eiiuanuuiugwostiaalumsatuayumsdnaulavesineassmyanalussdns

meld 6 Funeu el
5.1 NM559UTIMdaya

msnusdeyadmiunsideafidsiiunsiuuuuaeuamug Google Form Tnsaeuniumudnidiu
Aeafunadnuuzuasinued sudu e Soft Skills 1y n1sdeans nsufdam uaz Hard Skills Wy n1sideu
TUsunsu Mseenuuy UX/UI Lagn1smageuszuy ngnounuuasunuiivssaunsalluassnuiiisades
uenanil deyadegnannainienarsussmasvatasmulusuniddusunsumed dnesnuuy UX/UI wagiin
naaeuszu Toyailiazgniunldaisyadoyadmitinaeulumaduunyaaalivanzauiudumisny il
nnnawsiuglunsinnsandadenyana Berusuldfeausiuau 200 19013

5.2 mshanudiladudeya

msvhanudlatuteyadiurmndutureudidglunssuiunsidsuivenadas (Machine Leaming)
Taedeyaiildnnuuuasunuuasienasssmasuasinsnuazgnnssaeunmauysal ATwgnias uazAy
aonadesiutiminenide deyaszgniuuniduansuszian dun Soft Skills waz Hard Skills Fstoyausiazayn
szgnilasiilesyyAudnuasfidnadon1ssundurisny 1wy Tsunsuues dnoonuuy UX/UI waztdn
NAFBUTEUY

nsgvaunsiirmiansulasioyadermulioglusuuuudsiuauiimnzan Wy mslfinadanisidisia
(Encoding) waznnsasiainimes audnway (Feature Vector) il olsiluimaanunsathluiiaswsileag e
UsyAvsnm uenandl fuhmsdansiudeyaiivinauna wu msldineda SMOTE wierindwiusedslung
fifisuautien nenszviumaviamedidmanedowssutoyafisaussdauamdmsunmaSeuiveduna
5.3 Mansutoya

nsdnwnssudeyadmsumsideilddidumnandeyaanaesunasddey Idundeyasnuuuasua
U1 Google Form Fsmusmdeyaiienfuiinuzuayaudnvasfisnduvesminam uazdeyaanuszniaivasing
mulusUuuvesulatiiisadestumumidusunsuiues dheenuuu Ux/UI uaztdnnaaauszu Tnedeyaainit
avaunadldrtunszurumssniukaziinseilifoglusunuuifondu welvimfoudmiunisunldldaulu
nszUUMIISouURaATes

Foyarammgnuisesnifiudesuszinnman T Soft Skills 1y ewAnassassd mavihauduiy way
nswAdeym wag Hard Skills wu n1sisulusunsy n1seaniuuBumesing uazn1snaaesutenduls lnedeya
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o v o

gndanaumusuisnuilessyvinuefiddnydmiundas dumis uaﬂmﬂﬁflﬁﬁmiv‘fmmmvmﬂﬁaga (Data
Cleaning) 1y msdnmsdeyaiigymevieliauysal TnemsliBmsiudoyasmemimanyay
%awaﬁ'mumsﬁwmmazmmﬂLmaﬂﬁasﬂuﬁﬂLlfuummmuaummdmmammaus \u Maudasdeye
Lﬂjwmwu (Categoncal Data) Lﬂummt,ammumma Encoding tay mi‘tJiU‘umm%ﬁJa (Scaling) \ieanay
wsUsuvesdayauasiiinyssansnmaueansiious ﬂﬁumumsumEﬂ,wuauauﬂmmwuamaaummwumau
nsadslunaduunduvisuegeliussdinsua Imﬂmwvlmmt,t,m‘uaagaaaﬂLUu 2 du Ae Yeyadn (Training
Set) fiu Yoyanaaeu (Test Set) lneildnsdu 70:30
5.4, maviusautayadaegnediay SMOTE
msifindrurudeyaiiog1siieds SMOTE (Synthetic Minority Over-sampling Technique) iuimadiai
Iisuendeslumsudladgmarliaunavesdeya (Data Imbalance) Insianzegrsddunsdlfisuuiaogng
voengudayarunguiios (Minority Class) Thiifivswe eorademalilumanisiSouiveansemamiuusiudly
nMsuunnguding1 erfunsiuunisasniileunihvesiuySeusesaneiudulidadulanuisiofing
a¥1eanuaunavesteyaday SMOTE udrUszAnsawnissiuuniianuududnifiad uanifu 97.33% 1y
99.33% (Sanitphonklang, 2023)
dnsunsdid fdeyaiduduifios 200 919M13 Usenaudae 3 aana leun eanalusunsued (P) S 113
579113 AANaYAnA@aUsEUY (T) §1u3u 50 518A15 wag Aanatnesnuuy UX/UI (U) $1uay 37 518m1s Lle
firsaudaiufiaeseaadifisiuunenstiosnin fe aaalusunsuesfuaaatnesniuy Ux/Ul luidedis
1#l4maiia SMOTE Tnedunsuusnuesnisld SMOTE Aentsadradeyaiegislmilundudoyasundutioniu
msdueseideya lnofiansanaudnune (Features) ifloglutoyaiiu tunoud gl
1. M3Fendayaduuuy Yayaduuwuy (Sample) MNnqudayarungutaszgnifeniuugy
2. madendeyaiiteutuilnddian (K-Nearest Neighbors) dmiuteyadunuuiiiden axfumdeya
wWiouthuiilndfian K #aeg1a (neialy K fiduszanm 5) Tagldszosvinads Euclidean seninedoyaluida
AANWAE
3. msdanesitoyalml adudoyadodislmilnsnsduindidinindnssnitdoyaduuuuiy
ileuthudlndiandidenan
Tunsdlil deyalmidinu 101 emsgnasadsdulifunanadifisiuausegiedes 2 aana Ao aanatn
neaeuszuuiutineanuuy Ux/Ul lshu shmeaeussuumniduiisiuiumedng 50 51815 Wisndu 94 510m13
Windu 44 19013 dwFudnesnuuuszuuanAndsuauiaeg e 37 s18ms wisdu 94 s1enns iRuTy 57
318M15 fauanslilu Table 1.

Table 1. Comparison of sample sizes before and after applying SMOTE.

Class Before Increased After
Programmer (P) 113 - 113
System Tester (T) 50 a4 94
UX/UI Designer (U) 37 57 94
Total 200 101 301

371 Table 1. 9zwiudnfimaiindoyavianuadu 301 518015 N151d SMOTE YreiinAuvaInvianses
Toyaseglunguieyadiutios Fehewidym Overfitting luwavinnisiieuiveyanquunnuinfiuluvili
Wnanuwsiugiudeyawmaidusnniuly %qmmﬁmmmémﬁaﬂumiﬁwmafﬁay)aluamﬂml,azé’uﬁumuﬂm

mnuaansaveslinanisiFeuslunissuundeyaldegieiiuszansamanndu nsamzlunsdifisiuudoya
i
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SMOTE Faduasniuszdvdnm Jamnzaudmiunsiiuaunimvesdeyadmsunmsiseusvonaiolu
nstiveyaiuTunndssuazynnuaNg uanwwan1silIeuiieuteya A Figure 3.

5.5 afsluaanisiuun

dmdvduneuilfihdeyafiiiuduneunisdmeiondoyaitluliiadoasouudnhmavioudiou
UszavBnmlanmadwiuiduitea 35léun Decision Tree, Random Forest waz K-NN Tngvhnsi3ousludoya
rounazvdafindoyasegissng SMOTE

Dataset (Original) Dataset (SMOTE)

Average 204 T
T P

P u

U

Figure 3. Comparing dataset used for Machine Learning before (a) and after (b) sample augmentation.

971 Figure 3. Wui Figure 3(a) LUudoyaneuiindayadetn uaz Figure 3(b) Wudeyanauiindoya
PRIAR

6. Nan15338 (Results)

6.1 nan1swaluean1seuiuuuiifaeunaunsaneinsaliunisnuiusnzaudmivdatiasinenaisun
v = Yy o  day '
dayaiiszylu Resume vasasinsniidoyaliauna

HANTITe Asll Sana3iiu Decision Tree Feriviun Parameter fiddgylaud Heddudmsuinamuninnig
wen (Criterion= ‘gini’) A1ANENTaIsULET (max_depth = None) lnadiA1Anugndes windu 0.83 dane3iiy
Random Forest Ingiuunai default parameter 999 Random Forest Iaafidruausuliivindu 10 Fedarnau
gnAae Wiy 0.86 Uay 8ane3iiu K-NN daimuadniuiiewdiu (A1 K) wiriu 3 laeidldianugndes wiriu

0.80 muad1du IneinuseAvEnnguuesAInUgNeBl (Accuracy) Mg Confusion Matrix ¢4 Table 2.

Table 2. Results of learning from data before sample augmentation.

Algorithms Accuracy Precision Recall F1 score
Decision Tree 0.83 0.83 0.86 0.88
Random Forest 0.86 0.86 0.90 0.86
K-NN 0.80 0.86 0.86 0.83

ndulfiranugniesdmiuia 3 Sanesfiu Tnefimaifindeyaaediediands SMOTE ldnadnsuay
fvuAAT parameter YosuAardaneifiuununsvnaesfouiinsiiuteyafiegiafie SMOTE fail Sane3fiu
Decision Tree 1A1A111NA 04 111U 0.84 §aN03711 Random Forest fiA1AI11NA Y V1AV 0.88 Uag
8ana3iu K-NN fiaanugnees v 0.82 dmsu Table 3.

(45]
Citation: ) ) ) .
Vasuarayasak, W., Mangklang, N., Somseang, J., & Sanitphonklang, C. (2025). Enhancing Machine Learning Performance on Imbalanced
@ G)@@ Resume Data Using SMOTE for Job Candidate Classification. Journal of Computer and Creative Technology, 3(1), 38-48.
https://doi.ore/10.14456/jcct.2025.4.



Journal of Computer and Creative Technology | Vol.3 No.1 (January - April 2025) ISSN 2985-1580 (Print)
Nsanseeuiwesiazimvaluladaieassa | U9 3 atuil 1 (Wn1au - Lwwieu 2568) ISSN 2985-1599 (Online)

Table 3. Results of learning from data after sample augmentation.

Algorithms Accuracy Precision Recall F1 score
Decision Tree 0.84 0.84 0.83 0.85
Random Forest 0.88 0.88 0.92 0.87
K-NN 0.82 0.82 0.84 0.84

P
o

wannuulumITeaseddladvinismaastairslumanisiuunivyadeyafidnsiiiu e SMOTE

a

PONUUY 2 WUU fa wuuil 1 Tddeyaiiiiude SMOTE viunegludayarin (Training Set) wuuf 2 ldayaiiia

A7 SMOTE 1iaunedau (Seeaz 50) egludeyafln (Training Set) wazu1sdu Sovaz 50) Midudeyannaey

(Test Set) udiluiseusaie Random Forest Faludanesiiuiifiuszansnmiigaainiia 3 sanesiiuiilaléiiy
ao & alv v ' a { v ° & = v

nsnaaedluided naitldnudn uuudl 1 Aenugndedunisduundu 0.87 wazwuuil 2 arugndeslunis

o < a a a ' o a 3 L4

Fuunilu 0.86 Ineduszdnsnmuandniuisadniiey

6.2 wansi3suiiisuuszans awlueanisiseuuvuiifaeuveaniaausouidae 3 Tuaa 1dun Decision
Tree, Rainforest wag K-NN Tuudd1aa1ugndes (Accuracy) dwmiudayanauuazvdaunadaya

1153584 LA vn1sUsziduUsedns nanvesluiaa Decision Tree, Random Forest wag K-NN 1o
Wisuifisusnmugndies (Accuracy) veslunanounazndsmsifindeyaiiogwhemaiia SMOTE Nan1vaas
wuilanna Random Forest fianaugniasgsaaiisnounasudamafiuteyadiedne Inglugadeyaiiu
ANLNABIVDY Decision Tree, Random Forest uag K-NN 1infiu 0.83, 0.86 uay 0.80 mua1diu (wandlu Table
2) dwlugedoyariumaiiudoyaiesiesne SMOTE Aanugndeaiintudu 084, 088 uay 0.82 auddy
(uansly Table 3.)

nansnaaessenuuunslddeyaiifiudae SMOTE luaesguuuy Tneldluima Random Forest @il
UsyAvBnmArigalunsmaasindell wuudl 1 1ideyativiiusne SMOTE Hamelugadoyatin (Training Set) Tie
mnugndeindy 0.87 vaziuuud 2 T¥deyadiiiinsae SMOTE fovas 50 luyndeyailnuazsosas 50 luyn
Yoyannasy (Test Set) IiAnugniosvindy 0.86 nadnddananuanddiiiiuinisiindeyadiogradieg
SMOTE Haenfinszavsmmuedlumanisiious lnsianzegisdduiiunvestoyaiiliauna

7. ayluazanusnenanisive (Conclusion and Discussion)
nydellavihnsSeuiisulssdvsninuesdanasiiu Decision Tree, Random Forest wag K-NN ULy

o I~

Joyafiliaunaisnounasndimsiindeyadied wiewmaia SMOTE nan1snaaeuandliliuil nsiindoya

U
o '

fet1esae SMOTE daewfindinugniosediuinatisay lnsiawizluina Random Forest fifianaugndad
aualuviaaoansdl (0.86 dowfindoyaiogna ua 0.88 nduiiudeyadosn) azvioudsdnenmues SMOTE lu
nsuAtlanenslilaunavestoya wanfunuisousniinaasy SMOTE Audeyaisguinmulne

uenanil Manaasssenuuunslideyaiiiiude SMOTE Tuaoazuuuy Taewtiufl Random Forest uans
Tituinslideyaiiiiiugae SMOTE Havmmlusfln (Training Set) siAnanugndasgenindntios (0.87) e
Wisuiisuiunslideyaiifinunsdnluyailnuazvaaey (0.86) ANNLANAIING1I81ALANIINNANTENUTDS
nsnszanedeyaluganaaouiiliauga oghdlsfin saedisiusavinwlndifssiuasmnzaudmivuiund
Foansusuupmuwiugweddunalulieadeyadiliauysal venindnuuuamemsmsidinusyansam il
1) nmsnmasafugndeyanainvans asmaaaumalia SMOTE fugadeyaussiamduiifidnuaruasseduayla
augafiuansediy Weussiuanuinluvessadng 2) Wisuiisuiumaiadu msimeadaiiudeyadiedsdu
\%u ADASYN 139 BORDERLINE-SMOTE snwinaeiSoutfisufiu SMOTE wiefumisnisimnsaufigndmsu
USunilumnenafiy 3) Jinsiginansenuesnsiiines SMOTE msilaszinansenuvesdwaudiogafiiiuuas
svozvirsvesdoyalumsduineiatisusulssuszansamuedlumariiady 4) n1sldisnsdusuiu ars
fnsannsliinaiianisidenaudnvazrionisairsandnuugsmiu SMOTE Weifiuanuusiusivasluinanin
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8. YaLEuauuLIIUIY (Recommendation)

MnHanTIdewuImaia SMOTE HrefinUssavsnmveslunansious Taslanzlunsdvesdoyalsi
auna Galuma Random Forest TiA1mugniesgeaaansuuasndanisifindeyadiosis fududoiauonuy
dmsunsideluounnn il

1. n15U5uuaanI58nes (Hyperparameter Tuning) A13@ n1n15USULAINIT T INBT vosluLAg
Random Forest ifisfiu taufiudszavsnmuazanuusiugwesiuaaliiseiu

2. mIveaesivyatoyaivarmas msthmatin SMOTE Tudszgndldfugndeyaifammuliaugaly
U3undu 1y mensedumsyeianmenstunienifidedelse

3. m3Uszidiuluiaase Metric 8u usniniaannainugnies (Accuracy) msfiansanen F1-Score,
Precision uag Recall tilemsivaauyseavsnmludedn

4. myiaUsavBamussnisudsteya msld SMOTE ludaduiimanzanssninsyadeyailnuazep
Toyannaey 1ty maifindeyalu Training Set ludndwiivsnzaniilevanidesiamnns Overfitting

5. wauauueU§uld SMOTE saufuluina Random Forest Lilaifiudszansamssuudnidenynna
Faashlimsideluonanizannsoimussuumasuifuiusuanatiosiiuluuiunvesdoyalsiauna
9. fAnAnssuUsEAA

YoUDUNTEANUAzYOUARIAIITUR B mTuNsatuayuITEAIN AEINeIMEns @113 INgINTs
poufinnoiuarilygiseing samfisanituifouasiam wninendessdgunsinuy (CRURDD ilsinns
atuayu an1uil indesdle uaranuoyeTeilunnduauadinAtetuldisafeinaonin
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This research aimed to design and develop a digital portfolio for
personnel at Mahasarakham Vocational College utilizing the Google Sites
application. It aimed to evaluate its quality and assess user satisfaction
regarding its implementation. The target population comprised all 133
personnel of Mahasarakham Vocational College, with the entire
population serving as the sample group. The duration of the study
spanned one year. The research instruments included: (1) the digital
portfolio developed via Google Sites, (2) a quality evaluation form
assessed by experts, and (3) a user satisfaction questionnaire. The
portfolio was initially designed and developed then was reviewed by
expert review to determine its quality. Subsequently, the personnel
sample group engaged with the portfolio system, and provided feedback
through satisfaction surveys, and the resulting data were analyzed using
descriptive statistics, specifically mean and standard deviation. The
findings revealed that the digital portfolio effectively facilitated
systematic storage and dissemination of personnel work data and
professional activities. It contributed to reduced physical storage
requirements and minimized documentation costs. Moreover, the
system enabled administrators to monitor and evaluate individual work
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Citation:

performance more effectively and to assign tasks aligned with personnel
expertise. The expert evaluation indicated that the overall quality of the
portfolio system was at a very high level. Similarly, user satisfaction
results demonstrated a high degree of approval. Recommendations
from evaluators and users suggested that information related to work
tasks, announcements, and activities should be updated regularly.
Additionally, knowledge transfer sessions on portfolio creation using
Goosgle Sites should be provided to new personnel. The portfolio should
also be periodically revised to align with the official performance
appraisal criteria.

Keywords: \Website Development, Portfolio, Mahasarakham Vocational
College Personnel, Google Sites Application

unAnge

nM93ediTnnUsrasdii peenuuuLazTALLTAT ANy ARINS
Inenduedid@nwumansaussuoundiadunialed eUsziduaunmn
wituazaunuwazUsziliuauiianelalumsldnuuiivasaunuresynains
Inendeenafnummmansamseueundindugiialed ngudiegieildly
msfnnadaiifuyeansinerdeodfinmumasaiu siuau 133 au lag
Tszrnstammdunguiogndluaded Huszerina 1 9 wndesdioaildly
N13338 lawn wiluagaunauveIuraINTINeIae TRy INIaITAU Y
weundinduniialed wuudssliunnnin wwudssdiuanuiianels Aol
saNUUULAE AU ALK UTRIYARINTINe e AN YA SAY
feuaundiatugiialed nduhuiluasasmaulUididsmgusadu
A wazlingudlegmegaunisliden Ussliuanunaelanisldau
waznailduninsinngideyameada liud dnade wazdnidonuy
1955 HaMPTenUI wilnazausanuiaansaildlunmsdaifiv was
WeuNsToyaNaIy wazianssuag q Tunmsufifnuvesyrainsidediadu
szuu Usemdaiuilunisdniu wazalddelunisiienans fuivmsanunsa
AsvaunsUfTAY UssiiunanisufuReu uagldlunisnunuiiie
ueUMNNUnssiuAI Iy es yaanslded1sdiusyansam nanis
UszilunnmMLiNazaunUYeIyAa N TINg I s TIAnvIumatsnIu Aae
woundiadunifaled andidoinglunmswegluseduiisuin nanis
Uszidiupnuiisnelalunsldnuuiiazannuresypainsivedeedifing
wmansany meweundndugifaled wuirlunmsweylusedvduin lasd
Forausuuranimaasuazyseifiuiuin asiimsuiuasuteyamasi
NUAUATR Y1nans Aanssusgisasiiane astinisaeneneuilumsiavi
wituazanuseweunaldugialed Ttuyaansiduussnieufoalu
WedeanTifnwumansay wazIsUSuUTUINEsauNa UA LN
Uszllunansuunsnvnsusedn

AaAgy: MavanIuled, uwliavanny, yransinerduendidng
URIAIANY, WoUNE Lﬂ%’ugﬁaisuﬁ

[50]

Wadmuang, N., Chaiyaha, J., Thongsuk, K., Kasabai, N., & Srihabud, M. (2025). Developing Portfolio of Mahasarakham Vocational College
Personnel using the Google Sites Application. Journal of Computer and Creative Technology, 3(1), 49-59. https://doi.org/10.14456/jcct.2025.5.



Journal of Computer and Creative Technology | Vol.3 No.1 (January - April 2025) ISSN 2985-1580 (Print)
Nsasreuisesiazmaluladadvassa | U9 3 atufl 1 Wns1aw - Lwwieu 2568) ISSN 2985-1599 (Online)

1. umi (Introduction)

TugaRdviadagtu walulaasauwmeldidaniiunumdfglunszuiunmsinnisiseunisasy sudans
vImsdnnsneluanufnwiegrsunsvats wulmsissuvangrneanuazainlunisyiau dafivieyaly
sUuuuenansdiannsetindiianunsaduduldlaede ansadaivluvinusnnuasdestumsgaymenesionais
(Thathong & Kongjai, 2021; Chankhao, 2022; Dornpinij & Chitiyaphol, 2022) TAgLaNILAITIALAULDNATTHAY
iauedeyananuvesyranslusuuuuuiiuazanau (Portfolio) & sfiauddyesieddumsussiliunans
VTR nsiauendn wagnmsaisnmdnuaimadndnuesyaainsudazeu iuedesdieddnlunmsdai
FWTW ke auedeyaiuNau IWAN waziwuin1svesyransluanufne (Wannakayont et al, 2022)
Taslawglusziuotdne filirnuddyfunsiandneninuesnguazyaainseswsioiiles wiliavannuis
st uuvasdeyafiasioufsuannsauazaufnminlumshouwinty uidaduaiosdoaiiuayu
msUssdiunansUfdhnu madeuduiudion wasnsimumsindndnie

Tutlaguu uddmaneniisaunisAnyasduwimdunisdeasuiyrainsdniuiuazanany udnis
sflunudinsUszavtgmiuvanedu ldesduanugenlumsiaiuenars anuardlunisusulsdeya
pagnautedfindunsiifuaznsmeunsteya lunuideves Potisarn (2023) na1791 wauvestinAnwndl
wnneuAnaszuumsiaiudeyaiimnzanuazinefaananuiufnnmeldannsoiuldusslonils dod
msdunaluladfdiadnudiglunsdnriuduarananuaunsoanteinianinanlsedsidedfey uazdeld
mﬁmLﬁuﬁagaﬁﬂawutﬂuizuuu705u Google Sites \unilslunounainduiiliuinisnsan Google Faanunsa
wldlunsadaduledegniene wmunzaudmsunisimuuiazasaulugluuuesuladl Tnefigamudiu
msldanuilidudou nmadrdseyaldainyadl wazaunsaideslostuindesiiodu 9 ves Google 1 Google
Site, Google Data Studio, Google Sheets wag Google Forms lasensiiuse@nsan (Suksiri et al., 2024)

Ingnduorti@nwumasaanduanudnwiiimsdaaiuliynansinsiaunuesedwieiios wag
msdmvhuiluarannuieduniesdevisiatuayuliiynainsauisaasiieunanisujifnuvesmulesldosis
\Wuszuu egnalsfinny nsdavhuiiuazannulugiiuuenasvideuuuuiliduiivia enafidedialufueiy
aganlumsdaiiu uily uazmeunsdeya swidliaonndesiuuunliunisiudsunlamweoddangalm dmsu
Inenduerdrdnwumansaiy defiyrainsiuiumnidesdariuivasanauiteldlunisussifiunanis
UftRamunazmswaunues msildunuuuiiuasannuiiansngie Google Sites arannsntIBenszRUAMAIH
yossruunsdaLfiudayananuvesyaansivianuiuatowssiiusyans amanndsdu nviadaenndeaiiy
ulguemsduindeunisfinylugaadvia

fowni nuiTeiafienuaulalumsnwuanduauddynsiauuiivarannuresyaansing s

o

oTEnwuansa neldieundiadu Google Sites ialilAnAuwuuLinazansuAfiussansan Tdude
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2. ingUszaeAauIde (Research Objectives)

1. ovenuutiagiannuiisazanuuenyaansiedendinuumeansauieueunaledu Google Sites

2. \oussidununmmsldnuuiivazanauresyaainsinendeedafnuumarsaudoue Unaindu
Google Sites

3. ileUspduanuiianelslunslfnuuiiaainuen aansineduerifnuumasause e Unaadu
Goosgle Sites

3. NIDUKUIAAIIUIIEY (Conceptual Framework)
Tunsfnyuies MsiaunuazauuveiyAaINIIng a1 ¥idnwiumarsaiunlsusundinduy
Google Sites Inglgdandaudsaildlunisfnuasail #9 Figure 1.
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Developing a Portfolio Using the Google Sites Application
1. According to the structure and screen design 2. In terms of content
3. In terms of usability and practical application

|

[ The development process of a portfolio using the Google Sites application. ]

v

[ Portfolio prototype ]

|

[ Result of evaluation of efficiency and user satisfaction. ]

Figure 1. Conceptual Framework.
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Google Sites
NaN15IvY fa Table 1.

Table 1. The results of the evaluation of the quality of the use of the portfolio of Mahasarakham
vocational college personnel with the Google Sites application

Quality assessment issues M o Satisfaction level
1. According to the structure and design of the
4.58 0.51 Excellent
screen
2. Content 4.58 0.51 Excellent
3. Usage and benefits of use 4.74 0.44 Excellent
Total 4.63 0.48 Excellent
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Table 2. The results of the satisfaction assessment of the use of the portfolio of Mahasarakham vocational
college personnel with the Google Sites application from vocational college personnel

Issues of satisfaction assessment vl (o) Satisfaction level
1. According to the structure and design of the
4.58 0.51 Excellent
screen
2. Content 4.74 0.44 Excellent
3. Usage and benefits of use 4.74 0.44 Excellent
Total 4.68 0.46 Excellent
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Voice Vitalize: A Personalized Speech Rehabilitation Application for Stroke Patients
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VoiceVitalize is a speech rehabilitation application designed for
individuals with communication difficulties, particularly stroke patients
and elderly people with unclear or impaired speech. This study aimed
to develop and evaluate the effectiveness of the application, which
utilizes speech-to-text technology and measures speech accuracy using
Word Error Rate (WER). The research tools included a prototype
application, user satisfaction questionnaires, and speech training logs.
The tool was pre-tested by five experts and users before the main trial.
Data were collected from 20 participants and analyzed using
quantitative methods, comparing WER before and after application use,
and qualitative analysis from open-ended questionnaire responses. The
results showed significant improvement in participants’ speech. In Level
1 sentences, the WER decreased from 83.00% to 50.00%, and in Level
2 sentences, from 54.17% to 41.67% within 7 days. User feedback
indicated that the application was user-friendly, helped reduce travel
and healthcare costs, and was suitable for independent daily speech
practice.

Keywords: Speech Rehabilitation, Stroke, Elderly, Speech-to-text
Technology, Personalized Rehabilitation Plan
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1. umi (Introduction)
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4. F/AnIUUIY (Research Methodology)
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User Process nodwuiawo
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Figure 1. Application Functionality
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(a) (b) (@)
Figure 2. First Function: (a) Speech Not Utilized, (b) Unsuccessful Execution, and (c) Completed Execution
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Figure 3. Example of Step 1 and 2.
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Figure 4. Example of Step 3 and 4.
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Figure 5. Example of Step 5 and 6.
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Figure 6. Example of Step 7 and 8.
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Figure 7. Example of Step 9 and 10.
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Figure 8. Example of Step 11 and 12.
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Figure 9. Example of Step 13 and 14.
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Figure 10. Speech Training: Before (a) and After Completion of Speech Training (b).

3.4 Meidudseianiswn
Hadduilildaunsadannsvsevanuintuasanugndesweinisyaluudaz juld lnvas
I o e | & A Y A A = PN v ¢ o A Y o
wanausrenstudin uuseenidudeng 4 laun Aldsuansdsnisnafignsesauysal, Andesieslinisuiuus
& v a = PN Yo ANy a . o v
nsyaidntes uarduamunefiinsilnnafdlddfideRanainlunsuaniy Figure 11(a) wagldausadilig

[68]

Citation:
@ ®@@ Bualuang, J., Tipma, N., Chanpha, T., La-or-on, P., & Srijiranon, K. (2025). Voice Vitalize: A Personalized Speech Rehabilitation Application for

AT Stroke Patients. Journal of Computer and Creative Technology, 3(1), 60-73. https://doi.org/10.14456/jcct.2025.6.



Journal of Computer and Creative Technology | Vol.3 No.1 (January - April 2025) ISSN 2985-1580 (Print)
Msarsreuimesiasinaluladaiisassa | U9 3 atufl 1 Wns1eu - wwieu 2568) ISSN 2985-1599 (Online)

FeauBuniisiule ¢ Wegldideniulaiunils svuvazuansdnaignieuazanafildnai AnluSutiy q Feoz
Heliglddindyalangndesuazanalafidesusuusmiu Figure 11(b)

[ N =

5ui 17 wwiou 2567
Us:3amsiuy

5uk 13 wenou 2667 AAwagndov
Hudoovnmaglus:dudoodtuiye.
ounAudn $0udU
5uf 14 wuswu 2667
"""" i et wuooniavmo  Thovdh

[

. 5ul 16 wwrou 2567 Widudu suinfuthwald

5uR 16 winou 2567 .
uamsiuossnnogius:6udoossuisy Andovusulsy

SuR 17 weou 2667 = X
wamsufuosnnsdlus:uiunane voufudduld  wssSunsaim

Suh18 winou 2667 unoguuduld vaogluh
wamsHunoovanaglus-outiboy

3uit 19 wwou 2567
wamsbunsosamogluinaidondsulse

(@) (b)

Figure 11. Daily Rehabilitation History (a) and Words Correctly/Incorrectly Spoken by the User Each Day (b).
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Table 2.

Table 1. Average WER results from level 1 text testing.

Sample Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7
1 100 66.67 66.67 86.67 33.33 40.00 40.00
2 100 100 40.00 53.33 60.00 53.33 33.33
3 93.33 93.33 80.00 46.67 46.67 100 60.00
4 93.33 93.33 73.34 100 46.67 73.34 53.33
5 80.00 100 80.00 93.33 100 66.67 53.33
6 46.67 53.33 86.67 80.00 73.34 100 66.67
7 93.33 86.67 100 80.00 73.34 53.33 40.00
8 73.34 66.67 86.67 100 100 5333 46.67
9 100 93.33 80.00 33.33 93.33 73.34 46.67
10 100 60.00 60.00 93.33 53.33 33.33 46.67
11 93.33 80.00 80.00 46.67 46.67 33.33 46.67
12 73.34 86.67 86.67 33.33 53.33 46.67 5333
13 80.00 93.33 93.33 46.67 86.67 33.33 53.33
14 60.00 40.00 60.00 80.00 46.67 33.33 33.33
15 53.33 53.33 33.33 53.33 33.33 66.67 60.00
16 100 80.00 93.33 46.67 40.00 33.33 60.00
17 66.67 60.00 40.00 53.33 33.33 40 33.33
18 86.67 66.67 93.33 100 73.34 93.33 66.67
19 86.67 86.67 60.00 66.67 80.00 100 66.67
20 80.00 93.33 73.34 60.00 86.67 73.34 40.00

Mean 83.00 77.67 73.33 67.67 63.00 60.00 50.00
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9710 Table 1. wudenadevednteianamverluntaaeuleundinduiuusniiAiaduvesey
83.00 1asidus agalsiay wWavhnisvaasuluiuil 7 AedsvessnstaRanatnvaIfanadndaliies 50.00
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Table 2. Average WER results from level text testing.

Sample Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7
1 0.00 33.33 0.00 100 66.67 33.33 0
2 0.00 46.67 66.67 33.33 0.00 0.00 0.00
3 33.33 50.00 66.67 50.00 66.67 50.00 33.33
q 100 66.67 100 50.00 100 33.33 0.00
5 100 100 33.33 33.33 50.00 33.33 0.00
6 100 60.00 83.33 100 100 100 91.70
7 33.33 50.00 0.00 0.00 0.00 33.33 33.33
) 33.33 50.00 33.33 33.33 0.00 100 33.33
9 100 73.33 90.00 100 63.33 100 100
10 50.00 66.67 0.00 50.00 0.00 100 66.67
11 100 0.00 100 66.67 100 33.33 100
12 33.33 66.67 66.67 33.33 50.00 33.33 50.00
13 0.00 33.33 0.00 0.00 33.33 0.00 33.33
14 100 100 0.00 50.00 0.00 66.67 0.00
15 33.33 50.00 33.33 66.67 33.33 0.00 33.33
16 100 0.00 66.67 0.00 33.33 50.00 91.70
17 33.33 0.00 100 100 66.67 33.33 66.67
18 33.33 83.33 100 50.00 50.00 0.00 0.00
19 33.33 100 66.67 33.33 66.67 66.67 100
20 66.67 50.00 66.67 50.00 66.67 0.00 0.00
Mean 54.17 54.00 53.67 50.00 47.33 4333 41.67
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This article investigates the potential of Long Range (LoRa) technology
for transmitting environmental data from agricultural sensor nodes—
specifically temperature, relative humidity, light intensity, and soil
moisture—to a LoRa gateway, which subsequently forwards the data to
the IoT Thingsboard platform via an internet connection. The objective
is to develop a foundational system for smart agriculture applications,
particularly in rural or farmland areas with limited internet connectivity.
The prototype system integrates multiple sensor types, including DHT22,
light intensity sensors, rainfall sensors, and soil moisture sensors, with
LoRa modules and an ESP-32 microcontroller. Field experiments
demonstrated that the LoRa-based communication system operates
reliably within a maximum range of 200 meters; beyond this distance,
signal loss becomes evident. The DHT22 sensor exhibited an average
deviation of 0.73°C in temperature and 7.47% in relative humidity. The
light intensity sensor showed an average error of 2.90% compared to a
reference instrument. Rainfall and soil moisture sensors produced
values consistent with actual water levels and soil depth, respectively.
The results suggest that the proposed prototype is feasible for real-
world implementation in smart farming systems, particularly in areas
with limited digital infrastructure. The system offers a low-cost, energy-
efficient solution that can support autonomous environmental
monitoring and contribute to sustainable agricultural development.
Keywords: LoRa, IoT, Smart Agriculture
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Figure 1. The Conceptual framework diagram of LoRa-based agricultural sensor data system on IoT.
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Figure 2. Diagram of the data transmission node through LoRa network.
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Figure 3. Diagram of the data gateway in a LoRa network.
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Figure 5. Circuit schematic of the data transmission node through LoRa network.
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Figure 6. Circuit schematic of the data gateway in a LoRa network
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Figure 7. Printed circuit board and 3D board of the system.

5.3 N1599NLUV9ATDLENNTDTNS

dutiuiseonidu 3 dufe 1) dudsnuvedduundioyariuieetisaes 2) dudiumsnsadeuns
eustol¥ane uax 3) dudirumennandiuteyainuaierisasnuazunaniosilolefisuesnneandeaded
1. feuvedlnundidayai1un3eY1eaes N13vNaLnsTua1iITUIae 9 dinnUssanana
uazuegiantoyaifiedsuedoriaesludanandiviiuihiifuiedetisassids Figure 8 (a).
2. flinumsasaedeunsienselimedutuneuddyueimsidmalulasumesdiinveassnamse
lelefiteliiuladnszuvannsaidensielusslandumesidn uazdoyaaunsaszasluinauouuunanwosylele

74 Figure 8(b).

3. fanuvennangsudeyarunievisassuazunanesuleleiideuesa dilldannisnsiaasuy
maveudelfaneuavunannesuleleizeeinnourinisdsdeyaludunanvosuiimalvgldsrurluuasuesald

614 Figure 9.
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Figure 9. Flowchart of data gateway reception via LoRa network and loT platform (ThingsBoard).
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5.4 msadessuudadayaiiiuinsineasituassiuulelei

1. Msadausiusinidmivszuudsieyadisuinisinunsiuassuulelefiazlduruisasiiumid
sonuuuliluimaide 5.2 (Fieure 7.) thunfiuasuunszaslnldsmenissiniiawes o1 Fisure 10() wagihun
drenfinasuuukunetniims enlilduedlnunauueanaseadnsnaiu 1:5 MNa18uEUISANRUIRALHY
nosundlsivaelAldUnnmiinasnaaneiiiuds Figure 10(b) 9ndutiusiunesunsiifiansisasfusiauysaiuds
Jahunfnanevewnsdiuitlifesmsesndetoriauiunesunsenismienadunsuslineauuiunouns
13 mswenvurluen Wednateasiuaumderfioiunuaieisasfiusis Fieure 11.
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Figure 10. Printed circuit layout on photo paper (a), transferring the printed circuit board (b).

PR Em———

i T

Figure 11. Etching copper traces using PCB etchant on a copper.

Figure 12. Drilling holes in the PCB (a), component installation on the PCB (b).
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2. mafassgUnsaiuukuasasiisn lelfuiuasisiudniluianzgnuiieonuuulideinionandld
pon1zauIa 1 Sadwns deltannsaldugunsaldy Figure 12(a) Intuhnstaniuazfindsgunsaiuy
WHUIIATRUNAY Figure 12(b) ﬁmf\]aaummgﬂGTaQL‘W'aflaqﬁumwmﬁamamﬂiw%ﬁmwsﬁwﬁaﬁﬁma%ﬁﬂ
Figure 13(a) Lﬁamsaﬁlaa‘ummaugmﬁué’aﬁwﬂWi'ﬂmaaqsswa’asﬁaaﬂaéfﬁug”mimwmmuaaiwuiaiaﬁvﬁ"a Figure
13(b) waziimunszuUULdwIndounsiaudataiaunasioslels (Platform 10 IDE) vwiviaagaleldn n1s
neaaeuszuUFIsnslidwndonnsiaudaasaunaniefalloleuuivaanileldn (Visual Studio Code) 1h
#9n1593971910 Figure 8. § Figure 9. siTsudugamdanivdndanda (C++) LLasusiquTusqmﬁnﬁﬂ (Upload)
voslulasaeulnsatansogelunluiiduniedstoyauarlulasaeulnsaiansliaedioadi-32 fadumaiutoya
warvUssannseandumnesiilnvasszuud Figure 14.

Figure 14. Integrated Development Environment (IDE) of PlatformlO on Visual Studio Code

6. Wan1533e (Results)
mMsneaesiilifnwmiszernsdslayarewonaaainluanIniINGoNIse wavnnaewiniuinldlussuuds
Toyamisuinisinunsinuaesuleled

6.1 wamsmaaqmsxazvmsiaﬂ"lé’qﬂqﬁﬂfnwﬁwaeﬁm,’mﬂm (RSSI) vaNaQaadsT

nMsnaaesildmaaonnszezne (uns) deAdavtanuusidyan (RSS) V83199Aa031 (dBm) lagil
swpphssswidluuaiids uasinandsudioya 10, 50, 70, 100, 120, 140, 160, 180, 200 NS NIRRT 3 ASY
udmeadeds Table 1.
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Table 1. Distance per Received Signal Strength Indicator (RSSI).

Time Distance (Meter)/ Signal Strength Indicator (dBm)
Distance 10 50 70 100 120 140 160 180 200
1 -39 - 63 - 80 - 88 -97 - 101 - 100 - 100 -
2 -42 - 66 -79 - 88 - 100 - 100 - 101 - 100 -
3 - 40 - 60 -82 - 87 - 96 -99 - 100 - 101 -
AVG. - 40 - 63 - 80 - 88 -98 - 100 - 100 - 100 -

6.2 nanaUSeuiisuinufaamgiuazannudulusiniaftesiia2 fu Xiaomi LYWDO3MMC

mmeaesilfiuieuiisuiiuioumgiuararnuiuluoniafioniiaz fu Xiaomi LYWDO3MMC Tneifiu
Agampdl (1C) wazanuty (%) luanmuandemderfuisassu thuusuiisumanueaiandeu (%)
etA P RGN yanesien 3 A%y udAadeds Table 2.

Table 2. Comparison of Relative Humidity and Temperature Sensors: DHT22 vs. Xiaomi LYWD0O3MMC.

Time Measurement Xiaomi LYWDO3MMC DHT22 Error (%)
. Temperature (°C) 31.8 315 0.95
Humidity (%) 74.0 81.7 9.3
) Temperature (°C) 30.2 30.3 0.33
Humidity (%) 80.0 86.2 7.19
5 Temperature (°C) 323 32.6 0.92
Humidity (%) 70.0 74.4 591
AVG. Temperature (°C) 31.43 31.47 0.73
Humidity (%) 74.67 80.77 .47

6.3 nan1MAaRINagailTuT iUk
mvaaesillivaassegaiiiuiaumunniaduuinanhiifenudn 1, 3, 5 wufwes neiuandosas
YSu1autin eaaeingn 3 A5 wannAedesa Table 3.

Table 3. The experimental results of the rain gauge module in relation to the amount of water.
Time Depth (cm.) Values (%)
1 88.00
90.00
91.00
86.00
90.00
91.00
87.00
89.00
91.00
87.00
89.67
91.00

AVG.

GO |W [~ W |~ U[W |~ |0 W
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6.4 Namiwﬂamuagaﬁﬁuﬁi’mﬁmu

nanIsuLfisuisuiTannuduuasiuedesiiotanudunadaglfuvasidauasnisaaosiild
Wisuiflsumisuiinanudunastuedesslotarnudunadagldunasindauas Taoifuaianadunas (Lux)
yowiaesiuluanndomfisdtu dindsufisumanueatnaieu (%) sevinvaesiunnaeing 3 ade
udmnenadeds Table 4.

Table 4. The comparison of the light intensity sensor readings with the light intensity measurement
instrument using the same light source.

ASadi GY-30 Light instrument Error (%)
1 1045.00 1002.00 4.29
2 1188.00 1199.00 0.91
3 1236.00 1281.00 3.51
AVG. 1156.33 1160.67 2.90

6.5 nan1MaaasRlsuiANTUluRy
nsnaaestilanaaesiasuianuduluiu Wnediuarsesazanuiulufuiniinnudn 2, 4, 6 wufwns
VARRWIYT 3 AT uFMNALRRERT Table 5.

Table 5. The experimental results of the soil moisture sensor.
Time Depth (cm.) Values (%)

92.00
93.00
93.00
91.00
93.00
93.00
91.00
93.00
93.00
91.33
93.00
93.00

AVG.

[o NN I~ N \ R e N = N I \C R e N I S B S I e N =S S

6.6 nan1vaaasdidayaaninadludunanasuleladiseuasa
INMsneaINIsdlayandumesidanangnuinaunsedideyaludunannesuleleiisiueinuay

> =

ToyansulinsuimuuarnsmieuuaninatoyauutslalenUauasdunidens Figure 15.

U
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Figure 15. The experimental results of data transmission from the gateway to the Thingsboard loT

platform compared with the display screen.

7. @3Unan15338 (Conclusion)

mi%’Uﬁq%'azda'izazmwiamﬁaﬁq%mmLLiwmé’ﬁyaunmsuama@Jaaa’mﬁnmmﬁ'ﬁagaﬁamﬁLaﬁeﬁm‘w
TuszezliiAu 200 wrsluiufidn Tassrozlnunimnissuddeyatranasegsditddy nsiuiouiflousiug
ﬁwu%’umi’sﬁ)i’ﬂqmmﬁLLaxmmsT?mdeﬁLasuﬁzz uazU3em 1deawdl §1AR (Xiaomi) Ju LYWDO3MMC nuein
mNuAMALAAsUYBIAIMATiids 0.73 serniwaldoa warAuudiinsiadeforay 7.47 eagluseiuiivensu
g msunsldanumlvluneauuaenadesiiunanis@nuiin Morchid et al. (2024) dushsuidmiunsiodn
dilulinameuausadauanfussduindifintu uansdsdineamlunsléfuseiidosumesusinuih dusius
Aldnsainnnudunas nuimiunaaedeudoifisutuiedosdenmsgrundsegfisosas 2.90 vaziifiuy
asdulufufiaulressduanudnlunisiistaiagud Tneenudulufuddaldfuldududunueniudn
feiuFemstmunsedunnudnivgauiielfiluddraddumsyssinanatoya uenaini nisasdeyaanina
néludunannesulaledizevein anunsadiiunislieggniesasuiiu Siufauanssarumiinvslaleaae
Suvddlfegnaiiuszavisam uandiiiufsarumiouvessuulunmsussendldnuaiduanminedeyiifdodin
fulassainefiugiunisdeas

8. @AUT8Nan1333y (Discussion)

nanITouandliiiug ssuuddoyarndifuinmsinuasinuesevisassivuunanesuleleiiaiuise
vanldnaringuszasd uifluanmuedeuiiidedindunsidonsodumediin lnssvuufirnuatoslunisds
Foyaluszozmalaiiiu 200 was mnuwsiugwesiiiuieglussiuiisensulddmiunmsiiudeyanaauiuny
Morchid et al. (2024) uaranunsaysaumMsivunanesusvesaliegeiiussansnm

RLessrUUAsAuansaluntshuuuSaluRluiuiivindng wu Nufleuunvdelsun Adnlad
Tyaudumesidnaseunau nisidenltndsnumaden 1wy wadaseziuduiaioisassdslidndusodld
Tassinedearsanuidige drelviszuvannsaduiueudededdlaglidesionlasadatugiumeigs ns
oonuuuiiiwenndastuufsvoamsimuinensdiadeyogadduluuiuntessemelne

ogslsfiny Foddndidaioaianniiisniy oun szezmamsdsdeyaiidainie amunanndeuvesinsy
Sunusaan wasanuaiosvemdanulutiiiifuauantos msUsusesdusznoumaimiunaiiniiuoy
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A Comparative Study of CNN Architectures Combined with Data Augmentation
Techniques for Land Use Classification from Sentinel-2 Satellite Imagery
nsUieuiisulszansainantlnenssa CNN saufumatianisiasudayadviunisdauun
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Land use classification constitutes a critical component of effective
natural resource management and urban planning, providing essential
insights into land-use changes and their environmental impacts. This
research study aims to construct and evaluate the performance of three
Convolutional Neural Network (CNNs) architectures-ResNet50V2,
DenseNet121, and EfficientNetV2BO-applied to Sentinel-2 satellite
imagery. To address challenges related to data imbalance and
overfitting, data augmentation techniques were employed to enhance
model robustness. The study area, Tambon Sai Ta Ku, was classified into
five distinct land use categories. Among the evaluated models,
ResNet50V2 demonstrated superior performance, achieving an accuracy
of 88% with data augmentation, followed by DenseNet121 with 77%,
while EfficientNetV2BO0 exhibited comparatively lower performance at
47%. These findings indicate that ResNet50V2, when combined with data
augmentation, is the most effective model for land use classification
tasks, underscoring its potential to improve precision in resource
management and environmental planning.

Keywords: Land Use Classification, Deep Learning, Satellite Image, Data
Augmentation
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1. uni (Introduction)

nMssunUsznnnsTEUseleviiiin (Land Use Classification) dardunszuiunisiifiunumedndelunis
NuununazdnnsmineInssssumiedededu nsanzegndduniunvesnisiivlaveiles nsasuutag
veadwandon uaznsldusyloviiauegradudy anudilafsatugduvusasnsidsundaseanisly
Uselonifi duluusasi uil anunsodluldlunsnsunuulouisd1ud wandou nsinues nseu$ng
NININTEITUVIR wavn1siauileslaogsiuse@nsain (Singh et al,, 2022; Vali et al., 2020) agalsinu
mﬁmﬂuﬁa;ﬂm?iﬁuaa"mm'aLﬂmLLazmamqwﬁyuﬁmmmimgé’matff]ummﬁwmaﬁwﬁm‘lussﬁuﬂismﬂLLazﬁséTUIaﬂ

Tuthagtumaluladnsdisnszering (Remote Sensing) Ididunfiunuwlunafurusudeyaideiiui
M menufion Feheandesiinvesnisdmameauwuusafuildnauassulsranaugs lnsangesng
Banmanearnanidisy Sentinel-2 Seiannlngadniseaniaelsy (European Space Agency — ESA) ldnaneiu
wiasdoyaddglunisiinseinmsliusslonidau ilosmniaruandeadiuiigeda 10 wasluviauay
awnniu asouequds 13 unuaneu waedszesnailumsudisnmeiidudion 5 fu vilFaunsafaniunis
Wasuuaswesiiuiildosnslnddn (Dobrinic et al, 2020; Zhang et al., 2021)

wiindeyanmeenafienaiifnenings uinssuunUssiammslivssleviifunndeyadanandans
wdgyduanuriimedidny wu anududeuvesdinunrgivseina anueaieadeiuvesteyaaiunasuluun
Ussniiay sufiinadeyavualmyiideddlunisiened Sanafianisieszsiuuudafuinlianunsn
sosiuldogreiiusraniaim demni waluladnaifeuiveandes (Machine Learning) wagnai3eusidedn
(Deep Leaming) Fsl@¥uauaulaiaumnniu lnsanzlassnsussamitsnuuuasulagiu (Convolutional
Neural Network — CNN) Ssenunsaieuidnuwasianzvesdeyaidaninlsognaissaviam Javnzdmiuns
Fuunnisléuszleviiauanamaienidion sgrdlsfnu mswamnlunanisieusidsdnifussansam
Jududesmiadmarslads Wy nsuiuussimisfines (Hyperparameter Tuning) sasfisnisannisiudym
mamada Wy n1sBeuiunniuly (Overfitting) uazaaliaunavesdaya (Data Imbalance) Fadudami
daalaenswoUssdnsninuazanuiiugiuesiua (Liang et al., 2020)

sifed Tal g Usrasdifiofnwivssans mnvedlunanindsudidednlunisduuntssannnsld
Usglewifiauainameieanaidfisy Sentinel-2 Tnglanuddyiutadefiinadoussansameedduna laun
Aunmvestoya Taseadiswedluia uazmsusuamnsiines dezilugnsfmuilumaidanuuiudiuas
anansnUszendldlununanuiaziansminensinulsogsdussansawlusuian
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2. innUszaeAauIe (Research Objectives)
P o a I3 a a ' P Y
ieaalariinseiussaninmvesanilnenssulassneuszanniiisunuuasuliati (CNNs) awguLuy
l@wn ResNet50V2, DenseNet121 way EfficientNetV2B0 Tun1ssnuunuseiannistduselovtiauainninans
ATLEN Sentinel-2

3. NIDUKUIAAIIUINY (Conceptual Framework)

ndeliFuduannini deyarnd Idud amdrearaufienain sentinel-2 Tasidenldiuiidnuide
suameng) Sainyasus Faddnvagnslivsslonififuiivarnvans wu wes tlsf Hufinunsnssu uazuvas
1h Feyanmgnannsadlitiuadosnds 50% uandenomzuauduns e wasiidu (ReB) ilelHlun1sinuas
veasulunalunsiuunuszannnslduslovinau

nsUssuanadeyaninaigazgnuusesnduasyn lawn gadeyadmiuiln (Training Set) uazyndoya

a

dusunaasu (Testing Set) W‘}J@Nﬁjﬂﬂi:ﬁEJqﬂGﬂ‘aJLVIﬂﬁﬂﬂ’ﬁLﬁ%J‘a’@Qa (Data Augmentation) Ll aL#i 1A
vanmanevesATeya 1y nsuaLAM NSy nsUTuuas uaznsazvieuveuam Seililmaneiiioantym
anulsiaunavestoyauazanmnuidssanmsiFoudifuluiuudiass

wuuaosmsieud swadeiidenldandnenssuvedasneyszamifisnuuunoulagiu (CNNs) 3 Loy
aun ResNet50V2, DenseNet121 wag EfficientNetv2B0 tngldnszuiunisiseusidednuazimaiia 5-fold Cross
Validation 1 8Usziiiuuszansannvesluimar1usad 5n 1y Accuracy, Precision, Recall, F1-Score Lay
Confusion Matrix iieannuustugivesnssuuniuidasUssamnsiivsslovifinuessaziBon nansussiiu
wansliiuinnuuansnwesyans amnseninsanndnenssusng q lnefiansanslunsalfiduasldfinsly
wedlansiauteya Feanusaliidunasilunsidgentuudiaesdifiniumnzauiigndniunssuundszam
nsliuselonifinuainameisaaufion Sentinel-2 &1 Figure 1.
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Figure 1. Conceptual Framework.
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ad A 1] . .
q, NITNUNIUITIUNITTURASN B NNYIVD (Literature Review)

4.1 sandaenssu CNN dmdunissiuunusziamnnsldussTovditay

nsauan1dnenssuas ergUszaimiiisuuuunaulagdu (CNN) @msun1sduundseinnnisly
Ustlomifiiunnamdonadien iuhideficidevanstulddnuegisioies Tnefhimuinisiideslotuds
Aun13UsuUslaea n13dnn1steya wagmsuiledediinnieuua auideves Kussul et al. (2017) wansli
wiudnenmdesiures CNN TunisusnusgnmsUnaquiukasfivransnisinuasaindeya Sentinel-2 1#finina3
s 191 SYM wag Random Forests 1189910 CNN a1ansafenadnvusideiluiiuavaunasuldogaed
UsgAnsnn egndlsfiniu snddeiidliiiudeditadidy 2 Uszns fe (1) anudesmsdoyadmiunisifeus
yualng wag (2) Msuszananailivineinsgs weudludediindanan zhu et al. (2017) Ifiausuuimisly
N19Y5041N1570Y anatgunas (Multi-source Data) 14U N1559UAMNA18AILTIEY Sentinel-2 uay Landsat-8
wonldfeyauuumaadisna (Multi-temporal) titeannsitemndeyaisoudaualug Tasnsiasesiennuuys
funuggniadieiuanuisiusluntssuunyssannisliusylovifiaulfegefituddy ogdlsif wuamaedss
FosnsmaiansiSeudeyaiidudou seun Shorten & Khoshgoftaar (2019) léuenauuafnmsdnnisteyade
wmedanisia3udeya (Data Augmentation) 11 NIMLUAIW NMFUSUANNATIS UaznIFRFanTH F9rdeliia
ANUVAINVAIeYesYAtey Al nulilidieg19din dewaliluiea CNN ve9 Kussul et al. (2017) wag Zhu et al.
(2017) farununiuaenisiin Overfitting LLawi’wmlﬁﬁfﬂuamw%ay,aﬁa waz Belgiu & Csillik (2018)
Fiduauinmedidsnandesgannisineineund Hiluwianudesnstoyafintierifu (Labeled Data)
N wazauentumsanglouluina (Transferability) izmwﬁuﬁmmﬁmam%ﬁLmﬂﬁmﬁ’u Fauuma
uilaldnsysannisdeyaiasy wu deyagiivsene (Topography) #3enslénisiFeusuuuieniuau (Semi-
supervised Leaming) auiumalian1siasudayaves Shorten & Khoshgoftaar (2019)
4.2 watiansiatudaya

mswasudeya (Data Augmentation) dwdunsdwunmsléuselevifiduanameaeaufieslugag 5
i wanslifiuenuiamhideslssflumsuidgvndeyadiauasanududouvesgiivszinmaia Susy
31n91U398909 Alzahem et al. (2023) Uauenisly Generative Adversarial Networks (GANs) 3937U Vision
Transformers (Vi) 1l oaf1anmdaasnzsiaindeya Sentinel-2 afiuanuusiugilunisduunyszsianlads
98.7% agelsfinu dedrdndunsneinsmsdinuaranududeuveddunadnalsd Hao et al. (2024) usn
nadaesudeyauuusaiu (Figure 2) 1wy nMsvunImaznITwana™ Srufuantinenssy Swin-UNet fi
14 Transformer Tun1sfisuiunszeglna (Long-range Context) dawantlyyninis Overfitting waglvAuaiugn
96.01% Tugadeyarunidn widwinnsiesginsuasuuasuggnia deioun Siera et al. (2025) laudly
AILNTYTINITTOYA Sentinel-2 Luunangy1aIa1 (Multi-temporal Data) wagn1sUsuaNadIny/ANuaALtn
vilFauuiuguiindu 30% dloldluma Deeplabva+ widandganuvinmelunisaiiadeyadansizsid
donAaetuiiuszimaass dewall Paramanantham & Seenivasan (2025) fiu1 AMSDAN $aufu Wasserstein
GAN Tagldnaln Attention it elvliai uiidAguazadadoy adiureviuniiauas ufanuusiudasifiuiy
12.34% uadapailvadninaun1sAuIng
4.3 MwegALiigY Sentinel-2

ageaILiien Sentinel-2 gnuszgndldsnunisnsivaeudindeuuarnisinnisninenssssuei
Tnsiamzognedluuiunvessumelng swidoves Phir et al (2020) Fliduiaruasdondeiuiisyiu 10-
60 A3 wazawannsalumstufinteyavaredisadu (Multispectral) 194 Sentinel-2 Faetfiuauusiugly
MsSmunyssianiisrannanisinenslaie 85% welddeyaninuaundu Near-infrared (NIR) uag Short-Wave
Infrared (SWIR) 1zl Lu et al. (2023) wuiinisussgnaldauin (NDWI) 910 Sentinel-2 ansnsansiaduiiug
dwiulFnnelu 24 Falusdreniunainindeuniios +5% dau Liodra-Llabres et al. (2023) Wugfadneamly
MINTIERUA A NI IENTTIeTIsaL it uresnaelslad-ie nuauadudifen (Band 3) filvien
avduiusgeds R = 0.92 dwsumsAnwisngmsaiuguvesavsng Tuanunsdnmssdeiva Gibson et al. (2020)
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seyindaduntug (BA) 91nunuadu SWIR was Sentinel-2 Tanuusiugilumsussiiuanudemeanlndngs
niuuudraeududld Landsat-8 fa 15% vauzflaua1anyes Mahakalanda et al. (2022) uanslifiufadnenin
VYDINMIHAURNAIUTRYA Sentinel-2 FumATlA Deep Leaming Tnel4uaupdu Red Edge (Band 5) waz NIR (Band 8)
iiovihunenandnerawmsleuiugis 89% Feagieufisaruinmiimainnslunisldusslevdandeya
afienitonsinduladaulsuisuaznsianimineinsegiedaiu
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Figure 2. Example images of data augmentation techniques.

4.4 nsusziuUszansnmluna

n15Ussifiulszansamlumanae Confusion Matrix Wum1s1efildussidiiuuszansamvesuinanis
FuunUseiam (Classification) TnewU3euiiausass (Actual) fudnfiananisal (Predicted) Usznaudaean True
Negative (TN), False Positive (FP), False Negative (FN), iag True Positive (TP) ﬁﬂ%ﬁﬂmmﬂ'ﬂﬂimﬁuﬁﬂﬁ@y
1#uA Anmgndies (Accuracy) faaumsdi 1) AAsusiugn (Precision) fsamunisil 2) mnnsisenau (Recall) fa
aunsil 3) wazApzwuweniu (Fl-score) faunisi 4) (Sudta, 2023)

Accuracy = TP+ TV (1)
Y = TP INAEPAEN

P
TP+FP

Precision =

P

Recall =
TP+FN

Precision * Recall
Fp=2%— . (@)

Precision + Recall

S0 a

5. 35a1HuI1uIY (Research Methodology)
nsAnwdelidsaiwaiinsenlssdnsamlaseeyssamiuunsuligfusiiesousidedn dmsuns
Fuunvssavnsldsslevinnulaglddeyananiiien Sentinel-2 Inefituneunsiniuanudseluil
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5.1 N1359U59UL8YAN Sentinel-2

nmsfnwdaniunissivsudeyanindiea1iiivy Sentinel-2 lagld Python lausi3 pystac_client
dmTuAunIoyanIna18A1LeNIN Sentinel-2 KU API 84 Earth Search W& vIN1TAUNIAINA 187
ATOUARUTTA (Lon, Lat) :nyadeya Sentinel-2 TY3a19UAMEEN1981N1A Google Earth Pro 58131
Tui 6 nUAMUS 2021 feTuil 14 fluray 2023 nseenMATUTINMINRATOUARUTBYENTN 50% Uazldonianiy

= ¥ o v v i v 9] ¢ % o o w

wnud (Band) Red, Green, uag Blue udwhnisusuteyanmaneliiluseduani ieasnsyadeyadmiunis
Seuilazvagey

5.2 nMansendaya
1. Asfnwdidenai uiidvaaensy) naediunsin Saniauisud wesnduiunidanu

o '

nanuatemen1siiuseleviniu laun funnuasnssufinsaunguiltasugidIAny (WU 917 WagaIueanIg

o
v

Budu) undninusssnnAuarunashiinyedaieiy venandduiviliuasiuiiogondeiinszanefodig
Farau Fefimaudsuuamslivsslsnifiauogneniinnsueeiuiinanumsuaznisiaulaseaing
flugu dnvazgivssmainanumsuarnsUdsusdasisauhlfmngdmiumsfnwddnietuns
Suunuszannislivssloviiau nglideyanmanemauiion Sentinel-2 AlvimmaziBonguazannsainaiu
nswasundasiiuiildegnausiug & Figure 3()

2. MadawSeateyadmsum s suiiddniiliumsiussuuasaumaniienans (QGIS, 2024)
TneiuaInnsnsavdeudnenmituiiAnwian Google Map wazshmsAndeniuiifogsdmsuuiasUssiam
fiau nsdmuntssanmsliusslevdiiadlunsinuiduvseonidu 5 Ussiamudn T8ud ides (Urban: U) unas
1 (Water: W) @ue719w151 (Rubber Plantation: P) w1477 (Rice Field: R) wag il (Forest: F) Sauanagaoeg
msdwunuszammslivsslevififusessuumsaunagiimans Inglddfuanmetuiiouansnislivsslon
FiuusarUszinn Tneddorseuuwmuituiiaouens dduuwuituiiiies uasdfhunuiuiiunanivi Fisure 3(b)

3. nsfmuagafaeg19das3Ensdudaiuil (Spatial Random Sampling) Tagldinadianisastegads
(Random Points) titersuadumisidndmsumsiiudeyanimdienafien Sentinel-2 nsAnwniruueliue
arUsznnsliusslenifiauiiynduiegnasiua 10 9a ﬂiaUﬂqu‘ﬁ:ﬂ 5 Useinn savedu 50 99089 9
LLammimsmaéhsuaqQmjuﬁ’gashwuﬁuﬁﬁﬂm Iﬂamiﬂizm&Jé’f’gsuaqa;m‘juﬁsd’sﬂﬁlﬁ%%aﬁﬂuﬁaLmusuamwi
azUszsiamnislivsglomifidussnseunguuazfiuszuu & Figure 3(c)

2

== :
"4 -rf-’fv

(0)

Figure 3. (a) SaiTaKu Subdistrict Study Area, (b) Land use classification, and (c) Randomly select sample
coordinate points.

4. m3dawmssuyadeyadmsuiauinuudiasinisiseusigedn taandunissiusiuyadeyaninaiy
A1udien Sentinel-2 $1uw 2,500 nw wunduyadeyaiseus (Training Dataset) 2,000 AW wazyANAROY
(Testing Dataset) 500 n1w lunsswuntsziannnsldusslevidiau 5 Ussan Tdun dos U) uwani (W) e
g191131 (P) w1913 (R) wazthldl (F) Tngdnassdnuunimyiniuusiazyssian (@aiseus 400 aw yanaaey 100
am) wleantlymaaliaunavestoyauasifinuszavsnmlunisiouiveauudiaes & Table 1.
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Table 1. Satellite Image Dataset Table of Sentinel-2

Type Train Test

U - Urban Area 400 100

W - Water Source 400 100

P - Rubber Plantation 400 100
R - Rice Field 400 100

F - Forest 400 100

5.3 NMIRAUILUUINABINTIEBUSLTEN

msitauuasdumAdeisuiunslaeussgndlfinedaniaioudiBednin CNN dwsunissuun
Usztannslduselovifiauannaimansmaiion Sentinel-2 lnsfnidonaniinonssulassiiefifiuszansnimge
anugUuuL 1FuA ResNet50v2, DenseNet121 uag EfficientNetv2B0 wiousiszgndldinadiansaiudoya e
\inanumanamatevestesyauazanilaym Overfitting 917 nsvun ™ MINENAM uazmsUuAIAIWEIN
Mndudiiiumsinuuusaesisyadeyaiivuaduysiinuasganaaouludnd u 80:20 uazussdiulssansnm
vouuuaedaglifdiavaefii [Wun Aanugnies Aarmutiug) Anadeniu uazAazuuuoniy suf
MslAgisgazdennissuunyszandie Confusion Matrix Liledaidenuuudiassiifiussansningsqn
dwmsunmssuundssinnmislivsslendfifuanameiasiidion Sentinel-2
5.4 wallamsistudoya

msfnwil Iszgndlimadianaaiudoyavanssuuuy Taun msnguam 15 asn ilednnosuuasii
uansneiy MstdeunIMUILILBULAaZIUIR Tnaidounn 5% vesnuninaasaugs ileriuaudanguly
dunavesdona nsdadsanin 1% efiuanumainnaneidslasiaine msgadr-oonlngysusunnm
+10% Liladnanaszarmsiisineiu MsUuanuainslnedsunnuainadntdessening 0.95-1.05 tiesassy
anmuasiuansnaty uazmsidufinisausnveunmsnenisazviou iletestudeyagnydeusnavounin e
wadamaniteliyadoyainnuvainuansinntu uazdinsinmdnuazddyuesnmauly aslemaiians
FoudiAuuasiinyszanianvenuudiasslunssuundssiannsldusslovifauainamaisaniiies
Sentinel-2 lapenausiuggs Figure 2.

6. HaN13I9Y (Results)

msfnildfiiunsainuasUiuuuuniaeniadeuiifeindmiunistuuntssnnnisliussleond
fifuanamaienaiien Sentinel-2 Ingvimsnaaouyszans mnvssnuuirassluasaiouls Ao nslduagli
T madiamsifiunnamainvatsvestoya mslianeideyaldiusouiisuussansnmvesaninonssulasade
auguuuu Teun ResNet50V2, DenseNet121 way EfficientNetV280 Imaﬁmumﬂ"}ww}ﬁLma'%ﬁyugmﬁaﬁ frusu
AT AN (Optimizer) WUU Adam A8ns1n15158uF 0.01 Heddun1sgayide (Loss Function) wuy
Categorical Crossentropy 3143u58UN15I8U3 100 58U (Epochs) vuiayateyades (Batch Size) 64 uagldnis
msvaeulriLuy 5-fold

6.1 wansi3euiuaznaseulszansamvssuuuitaedlunissiuunysaannislivssloniiaunuulduasla
lHwetiansiasudeya

nsUsziduUsEAns nmwosuuudiaseninioudidednvsaruanidnenssu 1dun ResNet50v2,
DenseNet121 ua¥ EfficientNetV2B0 ANiumsniun1siasgiusydnsain Usenaudieg A1Agneed A1Aw
Wi ug ANIsSenAy wazAnzkuuenIY nan153ATIERkanlifiiuI WUUTIAEY ResNet50V2 wang
UsvAnsnngegalunnumindnista taeddanugniesitfesas 98 - 99 sislunsdiifiuazlifimsldinadanis
\eudoya sesasnAe DenseNet121 uansuszavisnmluszduiia Taefiaanugnioaazmuminddu 4 egi
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Uszanuesar 97 - 99 luvuei EfficientNetV2B0 uansUszansamaniian lnelianaiugnieuiisssesas
47 - 50 uazANVSNGOU 9 Anin3esay 45 61 Table 2.

Table 2. Comparison Results of ResNet50V2, DenseNet121, and EfficientNetV2B0 Model Performance in
Land Use Classification Using Performance Metric Values.

Accuracy Precision F1 Score
Models Data Augmentation Recall (%)
(%) (%) (%)

ResNet50V2 Yes 98 (+0.006) 98 (+0.007) 98 (£0.007) 98 (+0.007)
ResNet50V2 No 99 (+0.002) 99 (+0.003) 99 (+0.003) 99 (+0.003)
DenseNet121 Yes 98 (+0.007) 97 (+0.009) 97 (+0.009) 97 (+0.009)
DenseNet121 No 99 (+0.004) 99 (+0.003) 99 (+0.003) 99 (+0.003)
EfficientNetV2B0 Yes 50 (+0.010) 42 (+0.049) 39 (+0.026) 34 (+0.034)
EfficientNetV2B0 No 47 (£0.217) 38 (£0.072) 39 (+0.056) 35 (+0.075)

nsUsziliuUszansnmassuuudnasslanuidunisiiuisnisasiaaeuladuuu 5 @u (5-fold Cross-
Validation) Ingvhnnsutsgadesaseniiiu 5 dawiilvuiaminfu nsnaaeugndnidunisaneldassaniozns
naaes dun nsvszgndlfuazlildmaianisiaiudeya nansiwsgriuansiiiuiinuudsusiunes
Usgansnmlunsmagdiuvesnsasiaasulyiluusas Fold fe Figure 4.
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Figure 4. Comparison of Accuracy with and without Data Augmentation (a) ResNet50V2, (b) DenseNet121,
and (c) EfficientNetV2B0.
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970 Figure 4. W@nsNaNTIATIERUsE AN MaedliLAa ResNet50V2, DenseNet121 uay EfficientNetV2B0
Tunssuunusziannislivseloviiau Ingldis 5-fold Cross-Validation waziu3suiiisunuunslduaglald
wadansasudeya namsinszsiandiiiuinlung ResNets0v2 frnanuusiudigauazasiilurisiesay 97
- 99 luyn Fold tneeuusnsnsvasadnsuuunslduaglildnisasudeya daliunnsresiuannin wandlidiu
5qmwma§amaemmmL%aﬁamaﬂmLﬂaiumﬁﬂ5zmamasﬁa;ﬂamwmamuﬁsm Sentinel-2 ¢4 Figure 4(a)

310 Figure 4(b) wansxan1TATIZViUsEaNSAMYedling DenseNet121 nadnsoglugiaiosas 96 - 99
Fsfianulndifsaiu ResNet50v2 ognslsfinu msléimadansiasudeya srorfiulszansamusdumaluung
Fold Tngtanz Fold 1 ua Fold 4 fiflanuunnsrslunisliinedanisiaiudoya uarlléinadansiasudoya
othaiiulsdn uandlifuiinedadidndeusulsaruuiudweddunalunsdives DenseNet121

970 Figure 4(c) wARINANITIATIHUSEANS A mwesluna EfficientNetV2BO nadwsiia1A i ugs
ndannideifisuiuaedunausn Tassanuusiugiaglutisiosas 30-00 il nsldimetaniaadudeya dwa
Tarauusludniuiulunn Fold egnslsfinu Ariilddinsiininlumadu 9 eg1amin §1919Ue8 4
EfficientNetV2B0 VL;J'mmsanﬁ’mgWﬁaaﬂaLLaxmsﬁy’qmmimaaﬂuﬂ%ﬁ

mseeiussansamuestlanna ResNet50v2 fuszansangdlunisiuunyssinnsliussToviiiau
Tnsamelunsdlifimaaiutoya fsanmnsoduundossluyneaaldosagniasionun 400 feea agrdlsf
ma lunsdififinsiadudoya wuteRanarmdntesluuneana wu aana P Aanaialuaaia R $1uu 6 Foens
uazaaa R Aawanalunana W dwau 6 fegs maiiindeyasadmalituudassioandyiuamnumainvans
voshatuiiunntu shlmAndefanaaidntoslunaaiifinadnuaslndidsiu & Figure 5.

True label
True label

Predicted label Predicted label

(a) (b)

Figure 5. Comparison of ResNet50V2 model performance in land use classification using confusion matrix
between a) with data augmentation and b) without data augmentation.

6.2 nMswsuiiisulstansamnissuunuszanmsldussTevdiiaudae Confusion Matrix
KamLaTiUsEAnsamnadeyansSeudvedunaiiangarsauanilnenssy wuth ResNet50v2
uag DenseNet121 msduunUseiannslivsslovifi Aunansananugndesdilndidssdu Tnsuuudiass
ResNet50v2 fiszendlfimaiinnsiaiudosaliamnugnifesiesas 98 uazidlolifimsliinatansiasudoyals
A1AgnAesTesar 99 Twiueadediu uuudiass DenseNet121 uansAiAmgnasssesay 98 uay 99 lu
nsdlffuarliifinnsiadudeyamudndy egdlsiany uuudia EfficientNetV2B0 wanassansnmsniign Taod
Aanugniefissiesay 50 way 47 Tunsdlifuaslifinisiaiudeyamudiiu & Figure 6(a)
amnTgiUsEanEamanyndeyavaaeurediiaaiiifigarauanitnenssy wud1 ResNet50v2
wansAAugndasgeaavislunsdiifinisUszgndldimadanisiasudeya Gevas 88) uarlifininaiudoye
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($ovaz 81) Turasiluuusians DenseNet121 ugnslszansnnlusziuliunans lngdlAnmgnaesiesay 77
Lﬁ@iﬁﬁmﬂﬁﬂmita?aﬁa;ﬂa waziowvay 74 Lﬁahﬂ%mﬂﬁﬂﬂma%ﬁm&a duuuudany EfficientNetV2B0 wans
UszanSameniiae Tnefldinnugndeaiisedesas 44 way a7 lunsdifuazlifinsiasudeyaniudidiy
¢4 Figure 6(b)
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Figure 6. Comparative analysis of ResNet50V2, DenseNet121, and EfficientNetV2B0 model performance
in land use classification: Evaluation of data augmentation impact on a) training set and b) testing set.

7. @3UNan15338 (Conclusion)

NAN1TIATIZY WUIT WUUSIa0s ResNet50V2 uanauszdnsnimgaan lnsdiaanugniesiesas 88 1o
Uszgndldinadiansiaiudoya wazdovas 81 lunsditliléinadiafing1d sesawnAe DenseNet121 Aiuansdn
mnugndesiesar 77 waz 74 audiu lumisnseiudng EfficientNetV2B0 uansUszansameniian Tnedan
mugneeaiiesiosay 44 uay 47 muaau nsussendldinalianisiaudeyauansliiiunansenuleuinsde
UszAvSnmueauuudiass Tnglanizoensddlu ResNet50v2 way DenseNet121 Gaiansnisusulgauszavsam
shewadafinantisiiiuanuammnsalumssusiveuuuiaswionnuvanatevesteyan e ogslsia
EfficientNetv280 ndunansdoddnlunsuszutanadoyaniiiian dwalifiuszansawslunnaniunisainng
nadey MnuansAnwaansaazuliin ResNetsov2 uamdnenssuiinzauiigadmiunissiuunyseiam
nsldUselovdiAuannaimaieanaiiion Sentinel-2 Tnsnisuszgndldinadanisiasudoya amnsaiy
UszAnsarwnisdnunldidueg ed Tuvasd DenseNet121 uansdnsnmidumiadendiunfiansan ud
EfficientNetv280 lalmsnzaudmiunisussondldlunsdiveansfineil EfficientNetv2B0 uansUszavsamei
ninlueadu 9 nefidrnugndeadissiosas 50 Weltinadamsiaiudoya wazdevas 47 ilelildldivaia
Fanan Taufed1AuLAu) LagAIANATEUARY T AINTNNASIINATEIU ANl EfficdentNetV2B0 3
Usgansamsnenaiinaindedidavaredsenns 1wy tassaislunad imnzauiudnvazvesteyaniwae
aflen Sentinel-2 8ntia EfficientNetv2B0 gﬂaaﬂLL‘U‘UMLﬁaLﬁuﬂizﬁwﬁmwiumﬁﬁ'lmm (Efficiency) 11nn91
ﬁmmLLﬁuﬁﬂiuﬂsﬂmaqﬁay’aﬁﬁu%w mﬂﬂ’fam{]mEJﬂism'ﬁﬂa"niuﬂzgmﬁ'ﬁmmﬁmmmminium'iL§au§

'
a

1y & & &4 13 o cala ° 1 = v o w Ww I3
AudnwBBNuT Wy n1sTuunUssiansliusglovinau envvihliluealdamnsafdoyaddnylioganuy

8. aAUs18Nan13338 (Discussion)

uans3delunSsduandiifiuin ResNetsov2 iluamilnensalassnsUssamifieniiiuss annngsan
Tumsduunuszammslivsslonififuannameaisaniiion Sentinel-2 Insannsalimauusiuigegaisiosa
88 Lﬁa“[fz?l,wﬂﬁﬂﬂm,a%u%ayja (Data Augmentation) #s@onndasiuauideneunti Singh et al. (2022) wax
Zhang et al. (2021) fitldiuinlaseeUszamddnaansadiiunuuiuglumssuundssnnmsidusslon
Anuldednadivszans amidleldinadafimunvean nadnsiesurgldarnmdnnisves Residual Connections Tu
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ResNet50V2 ﬁﬁaaam{]zymmﬁqzymwm AsUAEU (Vanishing Gradient Problem) Fafiutladuddnyfidanase
nsiSeuivesuuudandifiannudnuin muidoves Wubineh et al. (2024) Huduinlaseting ResNet50v2
UsyAvsnmgdlunissuunnmiifidnvasdudou ilesmnansaiFouiandnumsvesdeyaldiniulasligyde
UsyavBam lusazifioadu DenseNet121 uandlyiiiuindiuseavsnmsesasn sheranuuiugiesas 77 e
T¥nsiatudoya ANa15av09 DenseNet121 Tunisudstunmudnuuenu Dense Connections vilaunse
Foudteyaanamearomaiionldd egrdlsinig Arnrmusiugifisinin ResNet50v2 o1aiileaunainlassaiie
999 DenseNet fifiaTududouniniu vilhiaatgmnisduaiiunniundlodanistudeyanmaisan
Sentinel-2 &3 EfficientNetv280 fuuansUszAvEnwinan dseanuusiugiiosay 47 Weldinaianis
iesudeya uarforay 44 Werhluldlunismaasuais Feaenndesiunuidsuns Gerdan Koc et al. (2024) e
spy EfficientNetV2B0 senuuusfioifisdszaviammsunisAuiamnniiauusiug Jsenaldvsngdniy
Homidioanmsmseudaudnvundeiiuiiddudou wu meduundssnvnslivsslowiiau venaint nisld
wadiansiasutoyatisiiunnuuiudwesiuudaeddnatanizly ResNet50V2 uay DenseNet121 Gadenndad
fuaAdeves Murel & Kavlakoglu (2024) fiuanslifiuinnsiaiudoyaanunsadiandameanulsiaunaves
Joya (Data Imbalance) wagdgvniaiseudiiuld egnelsinu nadwsain Confusion Matrix wansliliuinly
vansdinaadudeyaoavilflunaiadoianainfisdy osmnuuuseeseundyfuiegudeyaida
MaNVANEUINTU lagagu uATeiBusuin ResNets0v2 \duaandponssuilimngauiigadmiunisaiuun
Usstanmsldusglovifiduainaimansanadion Sentinel-2 waznisld madianisiasudeya awnsadiodiu
Uszdndamuesuuudiasildedadaau egrdlsfinnu EfficientNetv2B0 enalidmanzaniunisussyneldly
nmsfnwasil

9. daLauauuzaIuIY (Recommendation)

ForausuuzAdedmiunsinuluswian asfinnsandrseaninenssunsBoudiddniviuadi Wy
Vision Transformers (ViTs) (Khan et al., 2024; Rozario et al., 2024) w3an1sllunalassngUssaimuuuneu
Inm}u‘nm‘u Attention Mechanism (Seyd| et al,, 2022; Wang et al., 2021) Wielinuszansanlunissuun
Uszinnislduselonidau uenaind nsvandeyanindeanifivuiuveynsulan (Time-series Data) 1ty
{93997 Sentinel-2, Landsat-8, ua PlanetScope Liusu dsiiuaziBondeiiuiiuazidanariivainans
p19teifinmukdugilumsianunisAsuamesiudl Sniansuauundstoyadu q éun doya LIDAR
viodeyaninfiufuasdioifiunnuazBonuaranudngwesndeya smfensiauIsEUULUY End-to-end 71
ansasmnsEUIIMsUsEanateyauaz M uunUssavidnde iy sxtieiinlssavsamuazaninidedio
dmsunsildssendldanuluanunisalassla
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Development of Storytelling by Al Technology to Enhance Learning Achievement on
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This study is experimental research. The objectives of this research were:
1) to develop storytelling by Al technology to enhance learning
achievement on loop for grade 11, students. 2) To study the learning
achievement of the grade 11, students who study Loop by using
storytelling with cooperative leaming method. 3) To study the
satisfaction of the grade 11, students who study loop by using
storytelling with cooperative learning method. The sample group was
20 grade 11, students selected by cluster sampling. The research
instruments were 1) storytelling, 2) 2 learming management plans, 3)
students' satisfaction assessment form, 4) 20-item achievement test. The
research statistics were descriptive, arithmetic means, standard
deviation, and paired sample t-test. The research results were: 1. the
storytelling had an average rating of 4.80 and an effectiveness of 82.42/ 80.25,
exceeding the 75/ 75 criterion. 2. The grade 11, students who were
taught science using storytelling with cooperative learning. The result
showed a significant improvement in their science test scores after the
intervention (p < .05) compared to their pre-test scores. 3. Results of the
analysis of students’ satisfaction regarding the direct use of loop with
the cooperative learning method with the most intensive use of
storytelling. The satisfaction average is 4.53.

Keywords: Storytelling, Loop, Cooperative Learning Method
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AnwanuiisnelavesinGsudifdenisdanmsounisasu 1309 nsvihe
useu feane3madssmiuisnisasunuuinile nquiiedeiiliniside
Ifurtni3outuisenAnui 5 lsadsuuna@iinet $1uau 20 au ldunen
nMsduuuuuUIngy in3esilefldlumsideldun 1) anedinads $1uau 2 Ady
Usznausae mevinuduseuuazilaidu While 2) ununsdanisiseuslog
¥deane3inadssniuidnisasunuusmile $1umm 2 usu Tasusznouse
WHY 1) N1SYIURUUINTBY kazay 2) Haidu While 3) wuunaaauin
wadunuEnen1sdou 4) uwuaeuauanufianels adAflflunuide Teud
adflanssaun Awdavadauaznisidiouiisudedsvemansious
198 dependent sample t — test wamﬁa’i’aaqﬂiéfm‘”ﬁﬁ 1. @ano3 waddl
AnedsvesUszavsammivinty 4.80 Andudesas 82.42/ 80.25 Fsdngann
\nuTiNAgIL 75/ 75 2. nadugrisniensfeulasldanedinadesmiunis
aouuvuiniiovesiinFoutuisoufinui 5 ududou gindinewdeu egs
fifudfyneadfivisedu 05 waz 3. amnufaelavesinSeulagldansdm
ads Bos mavhanduseusuiuidnsasunuusmiiolunmsmeglusesu
wniigeilAadewinfu 4.53

AVEIAGY: anoswads, myviauduseu, Bmsaeunuusiuile

1. umi1 (Introduction)

NMTFBNANTARUTNISANYY 1/ 2566 o LsaSuuLAa@sIneT suauna sunefvinll Jwinasuns Tu
guztnAnwinaoulddunvaiasfidedumein madeulusunsmdosiu fufoufnundi 5 Fos nmsvhanu
wuuiluseu (Loop) nuin niSeulsifimwaulalunsBeu uazarnuensifeulusunsuogndosuass o
\lesnnislidedansiounisasudadunuuiudelflunuiniFewhuasliinG sudnuufsniualueiug
femues Mlsindeulifiausuaseuala SsdwmalinadugrimamsiSeus

Tunsfinwinistanizes (Storytelling) Wunszurumsdeansauiuszaunsalsywintsyanavidonguyana
wuulsiifumsnis lngldinadianseduuazaiausaiunalaliyana a1 Wou 8w uaziladossnanumssdily
Uszaumsaimsiseusuazyhaiimagilaliyaeaduils gilsanansahaumildsuliussandldlunisvianuves
AU (Srihasar & Wuttipornpong, 2013) uenaniin3ninetesdns Peg Neuhauser wudwmﬂ‘%wiﬁmmﬂﬁlaa
idiiddugnandildegiausiuginit uazenauiundiunn edsutunisieuiildandoriaasauariaiands
aonndostueidevosinininen Jerome Bruner F1aitaassliiiuiyanadiuualiufiazansnessnld
wnMIde 20 Wi madudaunisveaieadr” Boris, 2017) vzl sULUUMIARULUUT TS (Cooperative
Learning: CL) t{u3Bn1sdamsisounisaeuiifuizouiugudnansgiuuundsiiuli Sous sussiniusasd

mavheusniu nededisewlunguges uanifeudeuidaiuuaziu dfaeuliisny aundnvewiazngy

i
A

afAnuaIanuanaeiy ol Nas e aussnnmnIseuveusaray aundnudazaulzfeiiemie

=

Fetunaziuauussgauiimineiingd (Srisuk, 2019)
MndeyadinanmniinisiumaluladdyyruseAvguniauinisainad e (Storytelling) Tiiay
ihaula afludummauazaiamssuiiiuvanlmiianin des maedeulmuardduiimenutiuaduifloie
TlumaFeunisaeusmiuiinsaeunuusudofeliyFouldFousuniouanaduiflowasriansaluty
BousmiuasdenaligFoulinsFouiuazansuiiomvesuniouldesaivszaviam demnionifoiid
nMsianane3madsnomaluladdygnussiviiiiedaaiuninious Fes msviauduseuvesinGeudu
Sseufnu¥7 5 swfumsamaouiuvuiiude iesnseduninFousliiussansamundusuashlingg
douvssyInguszasinisfeuivulutalulsslevironsdafianssunisiseunisasusy nauysel
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2. InqUszaeAauIde (Research Objectives)
) = a v =~ a ° <, ' v aa ' 2

1. wieimwianeswadsiemaluladdygivszsivgsosnsinuiuseusuduisnsaouuuusuile
vostnSeutuliseuAnwIUn 5 Wliusgansamanunaeiuinsgu 75/ 75

2. \iefnwmadugnsvnenisiseu Besmsianuiuseu (Loop) Saiuinmsasusuusuiiovesindeu
FuiiseuAnwIUN 5

3. ednwianuiwelavesiniSeuninenisdnnisiseunisaou 139 nsvhauduseu (Loop) fae
Story telling $aufU3sNsaRULUUTMAD (Cooperative Learning: CL)

3. #UNAFIUVDINTTIAY

1. UszAnsamves anedmads seweluladdyaiussAvgamiunsdanisifounisaeunuuiaudle
(Cooperative Learning: CL) wastinieudusiseninudil 5 fussavBamanuinausianasgiu 75/ 75

2. nudugyinensFoundadouveaindouiliSoudsanedinads sadunisdamadsunisdeuuuy
37uile (Cooperative Leaming: CL) ganinneuiey

3. thieufinnufiaelasensisunisaeu Bes msvhauduseu (Loop) Tng
THaneTinads srufunsdnnisideunisaeuuuusauie (Cooperative Leaming: CL) fisgduann

4. YWWUIAIY
1. YDULYARAUIEMN
' = o o g 1&g ! ' & o
wiienaiseuiises nmsviranuduseu (Loop) wuadumitegesyseneauludie 1) n1svinunuy
50U (Loop) wag 2) endu while Tus1edv nms@eulusunsuiUesiuanssiiuiiy dseudnuiUn 5 nguanse
mM3eudinemansuazmalulad 31w 4 Filus 2 dan)
2. YBULYRRUNUT
TsaSguunadsine druauna snnedvsgil Jmingsuns 32110

5. NSOULUIAANTSINY
NI ingaUNTINE A3 Figure 1.

Independent Variable Dependent Variable

Knowledge Management of Al 1. The effectiveness of learning
Technology to Enhance Learning management using storytelling combined
Achievement on Loop of Grade 11, ‘ with cooperative teaching methods
Students with Cooperative Learning 2. Learning achievement
Method 3. Students’ satisfaction

Figure 1. Conceptual Framework.

ad a v . .
6. NITNUNIUITIAUNTTUUALNG U MABITDY (Literature Review)
wwAnnsldimaluladdyyrvszavgiunisasrasanan Tunuideves Tienkow (2024) la@nwiuug
a al & = 1Y) ' ¥ ° a a Y = a a ¢ [
MM ITEUTBIAY 1509 PI8y51AULL Inevinisdisusessnimensuinwimalulagyyiussivg (Artificial
Intelligence: Al) mLsadinmﬂanmﬂumswaummmﬂqwﬂmaawamﬂiuiawwuammwa‘wmswauumm
Aulnauazvauguanniu Tag Al fithameassdeuiiviedu 32 unanrlesa uinui unanreduitaninseldouls
weaufiunsdeusinnitunanesidu fie ChatGPT, Copilot wae Monica neraannniside wuin Weld Al

[105]
Citation: L ) . .
@@@ Chirakitphattharakun, A., & Waree, J. (2025). Development of Storytelling by Al Technology to Enhance Learning Achievement on Loop of
@ Grade 11, Students with Cooperative Learning Method. Journal of Computer and Creative Technology, 3(1), 103-114.
https://doi.org/10.14456/jcct.2025.9.



Journal of Computer and Creative Technology | Vol.3 No.1 (January - April 2025) ISSN 2985-1580 (Print)
Nsanseeuiwesiazimvaluladaieassa | U9 3 atuil 1 (Wn1au - Lwwieu 2568) ISSN 2985-1599 (Online)

nFsnudsuasyilifiununmnsldnudngy wu ddwi msaznad msdeussleauazadlignudn
Thensal wagnsldnwidenguaiunanesinvesniwile eg1elsiniuaiuniseenuuu Tusuideves
Potavanich & Arukaroon (2024) i@ nwmavesnislasandagaimiiainsie gy Useivg ansodoas
wwnAnm s uulildegaisyaniue arunsadeansifesedaiou adidesn Al fawannsaluns
aSunmlavanlinuduawinisedalifitadidn luihenduduididnnsednd enusud viedumallaauilan
fildneulandesdusznaumnumsuaiidnngunasiis WWun n1sivasuuauasnsideusan mndduuay
nMsAsuamsdsan Sunuins ety waedndnualmeTausssuiidnuaigs uenanilugiunisfne
Tuandam & Name-in (2023) Uaygyszding (A) Wumeluladfisidne amlunsufifmsaoufads Tavanuse
PrwarlsraunisainaFouiiiaeassduasidnsunniu lnedEsuannsoadisassduanumeiiufats 1
Fazduninne mssenuuy msdiaredile aund assunssu Wudu SefiifunumddylunsaoufaUsmeand
fio a3 ey agsndudeadlaedesfielilumsasisdonisaoude Al SaufumsmAsnssunisiFounisaoudi
winzauiuiseuluusayedn

7. e tiusuidy (Research Methodology)
7.1 Usz9nsiasngualeng
1. Usgnng tniFeutuiseafinudi 5 lsudeuunadsine Jnsfine 2657 $1uau 71 au
2. nquiegne YniFeutusiseufnundi 5/ 2 TsaSuunadsiven #i3oulusieie madeulusunsy
Doty Un1sfinm 2657 d1uau 20 au BeldunlaeTBnsduuuuutangs (Cluster Sampling) fensduaain
7.2 FauvsiiAnw
911 Figure 1. anansnagUsaudsiidnu deil
1. fudseu mﬁmmn‘%auiﬁwama‘%LwaéqﬁﬁwuwﬁwLwﬂIuIagf]ﬁyzymizﬁwﬁiwﬁumﬁmﬂm‘%w
N1380ULUU D (Cooperative Learning: CL)
2. Hudsam 1) UszAnsamussnsdanisisouiannnisldanedimad st msasunuusiuile
2) wadunyEanaideu uay 3) anufimelvesinGoy

7.3 ineafiefililunsidouaznisaduasmussinsnmwiaiodio
wealefldlun1side dil
1. anedmads Fudurduidlefadrudemaluladdyg ey S1ui 2 advU Ussneude Fes
Loop tag While
2. ununsdanisiseuslaslide anedinadssrufuisnsasunuusiuile (Cooperative leaming)
U 2 WY dusunuaeu 2 dUnni laeuszneunie
2.1 WNUMIABUITE NMIYINNIULUUILTEU (Loop) Se8ziiatnisaey 2 F3la
2.2 ununsaeuises feidu while szeziianisaeu 2 dalus
3. uuunadeuTanadugrsnen1Seu
4. WUUEBUINANUNINS]A
nsaseazmImUsyansmnveneiedlefldlumsideluadsildmiiiue auseu el
1. an93AAY 1399N9IULUUILSEU
ATl A St lulnsfnm 2567 Tnefignuszasdiitelfidu undeu Bes mavhauiuy
2us8Y (Loop) lusedutuisenfnudil 5 dnuvarresnisiaunde foniaiFouisznoude Tasades favas
dlem nsldnmuazdes arudnasieasse
1.1 Anwmdngns enansndngiuiliisdtunguansenisieuiinermansuazinalulad dmsu
tniFeulussiutulioounudil 5 nsesnuuumalious SamioniaiFoud uasuwademesnifudonses 4

Y 1 @

Mailisenunusiloneaniu 2 dWevndesliun n15viauwuuIuTau (Loop) wag Handu While
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129 uwIAn ane3mads (11518 11589) N15YMULUUINTEU (Loop) H1ud e (Jantorn &
Rattanarasi, 2023; Tukachinsky & Tokunaga, 2013) Fan1sia3 esdududesdiniseonuuuiia Wead1esnnu
thaulauasiaiuusyaunsoflsiild tioadhs anedimads fdunoudell
1.2.1 Tassidas (Plot) un1ssdduronmamisaiuiodossniifadulisniulegied
winna viedganneUatenia nanafe fneudunounans waznouauveaies lasadeadIeuiaiiountsdivun
dunevesFerinasduegndls wladuddutu 1dud
1) fuduides awdumgnzaiily 1 Weideslsaieitunishauuuuiusey (Loop)
2) Fuimuimgmsal vdnEmsnsaiiluwdasiannfedumamsal Tuinerlstu
uazdanang9lstng

o '
v a

unginga Tulazsduduidewmnnisalifaudteglunvanidu Anliesninay

o
o

3)
uidgmedalsd waidesmvumalile
8) funmzadnans Wutuimmaddamilaug
5 & a
1.2.2 wiwdos (Theme) 1uAduiifesnmsnsianfiammnsallantdsagvgavsu wnnsaiiae

= T

TR TigaieasuiiunLaztenleadnises

Wil dedldorfanisyiamuuuuiusey (Loop) wagiladdu While idrunuddamni dadudusesde
tnfinenmans 2 au fleguuaniileane

1.2.3 avwdauda (Conflict) Anudaudsves aneiinads Basmshnuuuuiusey Ae n1si
lanazagvyuudimgn1salanidy witlningmanslisisuidym

1.2.4 e (Viewpoint) Wassios ane3inads 303 Mshauuuiusey (Loop) yuseses
Seszdluviuniwmionnudusis eglusinia vildannsasenainnseuarudndiduderionssld uazian
Bosfimiormuaie anunsaifiwessasaluiFedsoiauysal uazipdanusafnuazanuuuuuennsouls

1.2.5 §1azas (Character) ,a1n (Setting), dqyanwal (Symbol) ﬁa%w%u%tﬂu&mmmamiai
Wavaes Storytelling esnisvhamuuuuiuseu (Loop) stmulaglduuiuled Midiourney wag Haiper Al &ai)

ufl 1 ehazasiiosnaglmiuremndunmmaldnszaiy evrnaglibuuuulm 3 wu

A1 MIUAINTY AN D sanfvesiaaras edTanBeanin 1 wd1 Mintudeu Prompt Fusn audnun
Y096188AT #9 Figure 2.

Figure 2. Character Draff

v '
o a o a a

Jud 2 andun15i8u Prompt k&2 Generate un Midjourney T lan1weanun a1y

dnuaizresiazas Wnssiudiidesnsuniian indalinse Generate naisey 9 uninvgassivdiidesnis
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nannsnldlunisi@lisu prompt Ae [who + what + when + where] w3slasieglsfiluudioluns awnsanvun
ynnApsazgUuuLreIn Il nansldAnds fs Figure 3.

! B!
e L R

Figure 3. Generate Uu Midjourney 1

910 Figure 3. aansoLdeuAnds il
Prompt: A woman with long black hair, seated sideways at a lab bench, stares
straight ahead with wide-eyed astonishment, Disney style
Prompt: MS, A female, her eyes color purple wearing a white shirt inside a blue t-
shirt, is a scientist standing working in a laboratory, she's hand holding a smart chart list, with a view of
Earth from space, D|sney Style. --chaos 20 —ar 16:9 --style raw --cref https://s.mj.run/QYdIKvDbfgY --v 6.1
°U‘u‘1/1 3 110109 Generate ‘U‘um Generate U Video uu Haiper Al
w&nn157 191N Generate e [Camera short + Motion + Subject + Action + Setting + Location + Visual
stye] wlolladunmeadoulm Tunouildamil Generate 910 Midjourney 11a$1e U Haiper Al #2813
Text to image Iag prompt 7ilda11150119191n"T Generate M UL Midjourney way prompt LiisAuse
nsld maadeulmuveseturzuuluniilelisasasannsonanseanmeorsualldddetu fd oy fugnidude
n15ld camera control finfunIn amuaznsiadeulnsdaaiuiuyinlinadnéfiesnungauysalilan anunsa
Feurds sl Prompt : a female with a confuse face
Fuit 4 111 Video :1ntudt 3 wndiaste Tneinisld Sound effect Subtitle amunauls uay
993058994 Storytelling andusase vy inshort 1d suntitle Lﬂummé”@ﬂqmﬁ'mﬁmmmLﬂuama nsld
sound effect Tnedamuienlfdesdinnudenndesiuiiodos voice over wagldidsswosmusanndluiie
Feavanun sound background T nuweiomelidenadosiuiiioiies
Fuit 5 aedeunuieUSesuazuile TnonsasuauSsudosLarii amaﬁmaaﬁﬂmaaq
Tfudiew q lunisasvaeuiieuluseiuineanisiuia 1/ 2567 wéa feedback 3ne19158uazifieutiun
U%UU?QLfoﬂ,"Ugﬂﬂ%Q HANTATIVABUAMATH Storytelling 1389 NM3¥INULULIUTBY (Loop) Imwﬁﬁmmiy WU
3 i fe 1) 819136 A5 398 113 2) 919158 AT.LYIT YA 3) UeET Aundled Sseduaua i unfige
(Avade Wi 4.80 S.D. Wiy 0.40)
7.4 Bmanusiuswdeya
luns¥deaded] IisudumafunuradeyatunduiedisfiotinSoututsondnu ¥ 5/ 2 FeilinGeu
71U 20 AU Imaﬁi’ﬂLﬁumiLﬁUﬂUﬂM’J'au“aﬁqﬁaiﬂﬁf
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1. wsuiindeulunguiesns Tnsmsuguimatuamuaslfmuusihdnumznsinfanssunisidous
wazunumnthilvesindeuliingeudlalaeulitnissunsuidennandesduunumminfiausuiiaren
Yosinisey

2 manaaewinwgmauidgmivinFeuiidungudmnedefmewuunaseuneuisudu 20 4o
rouflazyinisnaassasvludiluasn ilefnwianuivesinEoulaziiudoyadildannmsvhuuunaasul iifle
Ansgideyalutusioly

3. fiflunisdafenssunisiFeud saufuiEmsaouuuusanile 138 msviuwuLIuTeY (Loop) Fy
LHUNNSIANSIBUFS 83 M139ULUUTEU (Loop) Tududl 19 Sunas 2567 uasununisdanisiFousiies
ey while Tuufl 26 §unau 2567 saudunan ¢ $alus senuuuianssunisiseunisiSeunvusuie
(Cooperative learing) muuinAnvasialass (Wheeler,1990) %umaumi%’mmiﬁauil,t.um'mﬁa (Cooperative
learning) § 3 Fumousied

3.1 JuthudgunFeu (introduction) 1417an 8-15 unit agvimdhasuazinauaidonnisdous
(M3vhausuTInTeay (Loop) WdUaudl 1 ua Hardu While ludun1vii 2) arntulalenalddmiseuls
numudesiifeusuduazimununumuthivesnsinunguiteliind suldviomaedstulay fu

3.2 Fuieulungy (group work) 14121 25-30 Wit AgueuMIBUlFTRE BuTwiuYlas
aundnlunguiosiinunuununiilddulagliineuldfnmainde anetmadsiingasisduantuliiniou
Hiufu eAussuaniUdsurnuAniutaziAsnssunalusudiudu (§Uawid 1 Tunuil 1 msdeugadd
MSYULUUITEU, dUAT 2 Tusud 2 ﬁﬂmaa%ﬁaLLazmiL%wqﬂﬂ"ﬁa Hlandu While)

3.3 4uszanaNes (wrap up or pull idea togethen 14iaan 10-15 undt TuduiiJudunsinave
wasu nguittniFeuldsuiuh wasliutazngduldionmauanseufniulasagnesdamuuagnsedulsiinSeu
Ienneuldfidusaulunsiauennudsiu lneagresdunauazUsulunginssuvesinSaunnau

4. SouadugrsmamsiFoundadeusedoaouaifisriulunisasuneuion

5. fflunismadeunadungninnisiieunduisudisuuunadaudiuau 20 4o ntutnaaudi
welavestiniSeuditidentsinAanssumsisouilaglduuvasunmeuiimeladenisinfianssunsidouianeiim
adedmifuTimsasunuusuile (Cooperative learning) udsusindeyaliifievinnsinsesitdeyasioly

8. WAN1533Y (Results)

n33dea T i Tnguszasd i efnvinadugninianineu 13 es msvheuduseu vesiniFoudy
Seeufnuili 5 fe ane3wadsufiumsaounuuiiniie Inefiinguszasdss 1) e anedinadsie
weluladiyanuseAvgsmiuinsaeunuuiamile iFosnsvhnudusou gaslniSeutuiisendnudi 5 1l
UseAvBnweuinaet 75/ 75 2) iefinwmadugyinianisiisuvesindeuduisendinudil 5 fidouanodinads
Sosmaviaudusev (Loop) Srufuiimsaeuuvusauie 3) iieAnwanufiovelavesinideuiiddenisdnnis
Seunisaou 1309 nsviauduseu (Loop) fae anesnadssauduisnisasuwuusauile (Cooperative
Learning: CL)
8.1 nansAaszsivszanBanvasianssunisianisBeuilasansimadsauiunisinnisisounisaeunuy
$aufle (Cooperative Learning: CL) vasiineutuisesufnelii 5

NaN13398 A3 Table 1.
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Table 1. Study of academic achievement before and after learning using Storytelling with collaborative
teaching methods of grade 11, students

75/ 75 criterion

A learning activity using storytelling combined

. . . Efficiency of Effectiveness of
with cooperative learning for Grade 11 students.
the process (E1) the outcome (E2)
Average score 53.57 16.05
Score percentage 82.42 80.25

910 Table 1. wuiszdvdamvasianssumsdanisisouslnsldanedmadssrufunsasuuuusuile
(Cooperative Learning: CL) yasniSeutulsendnudf 5 Bes nsvheuduseu (Loop) IngUsz@nsnnaes
n3TUIMMITENINNsEafansIINFeus (E:) Jausznoulusenzuuunisinlusud 1 (30 azuuw) was Tuau
7l 2 (30 Azuw) uagnIsUIAURTLIIN (5 AYWLL) TINVAY 65 Avuun dAnadowindy 53.57 Anduiovay
82.42 uazUszAnsnnvemandsdeulnenisyuuunadeu (E;) SAnadewindu 16.05 Andudosar 80.25
efinnsanudomuin fUseaviamgaininnasivifiiviua (75/ 75) auiudnues Brahmawong (1977) agulsi
UsgAvBamvesianssunisdinnsteuslaeldfansiimadssiufunisaeunuusamile (Cooperative Learning: CL)
vosniSsutulioeudnudi 5 Ses mevhenuduseu (Loop) fivszavsmnannsathlUldlumsdamsSeuns
aeudlewamnadugrimansiSeulfegsdivsansam
8.2 nan1silangiiUsufisunadugninnsmaFeunoudsuiundaieu annisdanisieuslaeldane’
WaAsTINAUISNMsdaunuUsuile (Cooperative Learning: CL)

nan$iTeiiswanBenlu Table 2. fail

Table 2. The comparative analysis of academic achievement before and after learning from learning

management using Storytelling combined with Cooperative Learning (CL)

Testing N X S.D. t df sig
Pre-test 20 9.4 2.37 13.54 19 .000%
Post-test 20 16.05 1.54

* Statistically significant at the .05 level (p < .05)

910 Table 2. #ud AzwuuadsnsdnnsFeuslasld anelimadesuiumsasunuusiuile (Cooperative
Learning: CL) vesdniSounowieou dawiniu 9.40 avuuundadeou fdedewiiu 16.05 fikannisnagey
mLANAeTesALadBINNsInnsSeusTngltane3imadesmfiumsasuiuusile (Cooperative Leaming:
L) agUlén madugrisvnamsBeundadougainiinoussusgaiideddymeadiniszdu 05
8.3 nan1sinszsiarufianelavesiniSeudeanesinad siuiudsnisaeunuusauile vawiniSeudu
SiseufnuUii 5

mams’imewﬂlumauﬁﬁnauaLﬁ'mﬁummﬁawﬂwaaﬁ“ﬂL?auﬁiamﬁ@ﬂm%uﬂmﬂ% Storytelling
SfuTsnmsaeuuuusuiie (Cooperative Learing: CL) in3asfiefilfifiunuvasunmmnsuseuiaai 5 sedu
WU 15 9o Inelisivazidensa Table 3.
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Table 3. The results of the analysis of student satisfaction with Storytelling combined with Cooperative

Learning (CL) teaching methods of grade 11, students

Item X S.D. Results

Knowledge Gained

1. Students gained knowledge about loops and while loops  4.31 0.48 High
through storytelling.

(WnieuldsummiiFas Loop AU while 91nMsg anedivads)

2. Students were able to distinguish the differences between 4.38  0.65 High
loops and while loops.

(TN3UANLITOTMUNANLLANAITEIIN Loop AU while 16)

3. Students were able to use loop and while commands. 392  0.64 Moderate
(ni3uanunsoldmda Loop fu while 14)
4. Students were able to apply the while function in C 408  0.86 High

programming.
niSeuaunsaussandldilaidu while Aulusunsuniw C 1¢)
5. Students were able to appropriately apply their knowledge of  4.46 0.52 High
loops and while loops to solve problems.
(niSeuaunsaiauiises Loop fu while lUlduitgmildegramuisan)
Mean 4.23  0.66 High

Media Quality Aspect

6. The storytelling conveys meaning accurately and clearly. 4.69 0.48 Very High
(@no3nade ﬁammumaiﬁaej'mgﬂﬁwﬁ"mﬁm)

7. The storytelling aligns with the lesson content. a.77 0.44 Very High
(@nD3WIaas aenndestuiiiomiiaen)

8. The font size and images are clear, visually appealing, and  4.69 0.48 Very High
engaging.

(@uaRBnes N danudaau ey diadla)

9. The storytelling effectively communicates the story in  4.77 0.44 Very High
accordance with the learning objectives.

(@nDTNaA aunsadevendessnlinsingUssasdnisidous)

10. The storytelling appropriately connects the content and  4.62 0.51 Very High
stimulates students' imagination.

o a g 4 Yy a Yo o P
@ND3Naa 9 annsalenleailonmuazasrefunuinistiiuilnissuldagn

WNEEY)

Mean 4.71 0.46 Very High
Teaching Method
11. The teacher organized brainstorming activities that 4.69 0.48 Very High

appropriately involved student participation.

(AsfiRvnssuszanauesiilinGouidmmetamnyaw)

12. Students enjoyed the activities used in the teaching and 4.62 0.51 Very High
learning process.

(hiFeuiienuaynauuainianssuitlilumsdanmsiiounisasu)
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Table 3. The results of the analysis of student satisfaction with Storytelling combined with Cooperative
Learning (CL) teaching methods of grade 11, students (Cont.)

ltem X S.D. Results
13. The teacher assigned students to collaboratively present 4.62 0.51 Very High
their work on loops and while loops.
(ngffmounaunnelifiinsusmiuiiauedunu Loop fu While)
14. The teacher provided useful feedback in a timely manner. 4.62 0.51 Very High
(ngfaeulsitoRniuiidulsslovilussornaniivnz au)
15. The number of hours used was appropriate for effective 469 048 Very High
learning.
(FuilusilitanumnzaudonisiGous)
Mean 4.65 0.48 Very High
Total 453  0.58 Very High

910 Table 3. nud dniFsuiinnuianelasonisinmsiFouslasld anedmads Sesmsvhaudusey
SIS nsasunvusuilelnesiuegluseduundign (X = 4.53, S.0. wiriu 0.58) iWeRarsundusiediu
wuih shuiiflenedeunniianfe fuauamde dniseulimnufisnelassduunniiga (X = 4.71 S.D. winfu 0.46)
sosamnduduitnmsaou tniFeuianufimelaszduanndian (X = 4.65 S.D. Wity 0.48) dfugavineanving
Wusuaniildsu dndoudianudfionsls seduann (X = 4.23 SD. Wiy 0.66)

aguldininseulianufianeladensinnisiSeuslngld anesimadssrufuidnisasunuusuile lnssaw
ogflusziuanniian

9. ayluazraiusnenansIve (Conclusion Discussion)
mssudiuluadal Tatoasunanisive deluid

1. anedwadssaufunisaeunuusauile (Cooperative Learing: CL) wasiiniseudusiooudnwild 5
Fos msvhaudusey (Loop)UsganEAnueenszuIunNssEnInmIdnianssunisiseus (€' _"1") fiduadvdn
Judesar 8238 warUseAninmuessandsnmsFeulasnmaiuuunegeu (B "2")) fdadsdnduosay
80.25 dsfiuszAvBnngsninnasificmun 75/ 75 stidesan AnssumsdnnsGoudlngld ane3imadedaud
38 nsdeuuuusanile (Cooperative Leaming: CL) waainissudusisendnundd 5 amnduiaun danedimada
aelduunfnves (Jantorn & Rattanarasi, 2023; Tukachinsky & Tokunaga, 2013) Usgnaulusae 1) lasuies
(Plot) 2) uuL3 83 (Theme) 3) ALTAUEs (Conflict) 4) yuB (Viewpoint) 5) f1azAs (Character) a1n
(Setting) daydnwal (Symbol) iethluldsufuismsaeunuusauile (Cooperative Learning: CL) ﬁLﬁuiﬁﬁL%u
I¥5susuaniasunnudniiusiaiu duasumsdsiiesginnmsszaanesnelunguiiietlugteasy sl
fiFouaansaiteuslaogisdiussansnmanndetifaeult nansusziiuvanuiienelavesiniFeu wuin dndeud
mufianeladunumndeuniian (Aedswiidy 4.71) sz dnidsuanuisassauatsstazasUaNuAnaIN
ano3mads leegragnies dmaliusyavinmnisdanisSeudiiulununasiimua 75/ 75

2. AzuuuedsnsdansiFouslagld anedimads Saufunsasuuuusiuile (Cooperative Leaming:
cL) vostiniFouduisonfnuidi 5 nouFeudidnadowiiu 9.00 asuuuvdadou daadewity 15.95 910
Az 20 AzLLL TaEINMIVAGRUATILANATBsARAEINNs AN Feuslaeld anedinads sy
n1saeuLuusInile (Cooperative Learning: CL) wuin nadugminianisifeundassuganitnousou ol
Todndymeadaniszdiu .05 siiiosan

2.1 angiinads Aiauninaninaluladdeaussing Tgavsnmmuinast 75/ 75 waainnisld

anodwaddlunisdamsouidmaliindousinnuaulaluniafounnndedu dndsulfiFouduuuiniiouas
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tniFeuddnayndunisFeufinntudmalidargamnudiladon warausohenssunadoudiinui
fvuagenAdoriu Promrin (2022) Anwinanisldfanssunsidoudnisiandesuuudiia (Digital Storytelling)
ioduasuanuansalunssunmmsinguitornudilavesiniFeuduisenfinudi 6 nan1s3denwudn 1)
anuansalunseunwsanguiieanudlavesinSsundaFeulasldfanssunisisouinmsidnieauy
Advtaganinieusouseaidoddymeadad sefu 05 uar 2) dniSsulianudniusionisldfonssunisFeus
msddeauuAvasglusesuiiusennniiga AanssunsFeudnmsaidenuuiivatinnuauladaaiunisly
vinwruarAmNaNINsaTivaInvans uazaenndofuuIdeues Sabuar & Tassabawat (2025) fifinsasrsensua]
sauazagRusIsMssnuUUTiassemelulad Ty Weshugiliasmnuaulalituguuld
2.238n159ansi3euguuusuile (Cooperative Learning: CL) dwmalbiiniseuldvinusauiudu

fuluynAanssy IH3eudnssuiunsAeiinszsinisssauanosdmalidnFsudamiuianundladonuass
waduqrmensSeundadeuganitneudou aeandesiu Suebsurmran (2022) AnwiFesnmsdansiFeuslagld
sUuuuiamile WilaFeuiiouinurnadoud wasUssidiunnufionels vesdniFeussduussondng luilud
Jfariaziny namsisewuin msiseuuuusmiiovesinGsundaSeuganitnouSeustneiiudfymnaada
seAU .05 Wazanuianelasian1sinnisiseusingldsuuuumaiouwuusiuiie danuimelalaesineglusyiu
wniian

3. sefumnufinelovesini sundsnianssumssanisiSeuilasldanedivad s wiuisnisaou
wuusanile (Cooperative Learning: CL) woeni3eudusisondnundil 5 fianufiswelaszivanniign Anade
winify 4.65 uaz Tnefuiiiliedeinniiande shunuamde dnSeulirimelessfumniian Aedowindy
4.71 eilileann aslaldaneiinadasaufivisnsasunuusanile (Cooperative Learning: CL) tniFeulssinamu
swfuduiiy fnsAedienesianmsseauauessaudu dwali IrinFeudauianudladenuinguszasd
fiemuguiumaiFeusazionelalussfuiniian aenadosiuaildy aeandesiu Suebsurmran (2022) lédnw
309 msdanisiSeuslasldguuuuiouile eiouifisuinuznmsiFeus wazseidunnufianels vesiniFeu
seduUsTouny luiluiidmiarasiny nanisidunuin nseusuuunniiovestniFeundadeuganiinon
Souataildoddymisadaisedu 05 uazanuitmelarenisinmsiFeuilasldsuuuunisisounuusiuile &
aufiselalassaegluszduanniian

10. YotduanuLaIuldg (Recommendation)

10.1 dawsuauugdwmiunisialuly

1. Aeummhianssunisieuddeimsaaeunnumionvesgunsaimsisouiiegldlumsiiauedoans’
wad awazvinisuysng i suidunqunseq muanumunzaud elaoandestunisasunuusuile
(Cooperative Learning: CL)

2. warnmsideadaliannsadsdeiaauguartadefidmarionsiau anedinads frewmelulad
Hyanuszivgiiiedauaiunsdous Ses mevieuiduseu (Loop) SaufuiBnisasuuuusimile (Cooperative
learning) maanauMsIaUszlunainveTiinainnssuiumsiauegsewiols
10.2 Harausuuzdmiunmsinadeluadsely

1. msdinmsAnyndonifiudnludos mevhawduseu (Loop) ietiluaeaunsnidumasznin
dovluaneimadaty eidFeduisiumaion asdamifienssdumsAniesesivesiniGouluie uay
diuniadenles anduiormiitethluviuutfina

2. amfimsfinwmanisdouivionnuansoludomansevioneindu 1 lulssiuidomilvmnzay
ffunisdamaigounisaeu lagld ane3madedrudumsdanisdounisaounuusuie fuavilimadsudady
w3elil

3. miﬁﬁﬂmmSLLaw"v’wuﬁamiSsuﬁmsﬂ,%mﬂT,uIaﬁﬁm@wﬂizﬁwﬁuﬂmdﬁaﬂuLﬁawﬁmﬁu 9 e
AvAIMANEYesEDNTTADY
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11.Anfinssudsznie

muiﬁ’mﬁy‘h’f{]mﬁymizﬁwﬁ (Al) A28 Midjourney wag Haiper Al Tun1sas13daazas (Character) a1n
(Setting) drydnwal (Symbol) Inenanisaiiesae Al fﬂxQﬂﬁﬂfdLﬁuﬁat,a'ﬂmmsﬁﬁﬁgwmiu Storytelling A&ty
msafmauegluiite 6.3 insesiefllflumsidouaznmsairauazmuszavsnmedolo
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The Development of Learning Media to Enhance Creative Learning Skills
in Upper Primary School Students through the Study of the Solar System
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The objective of this study is (1) to develop learning media to enhance
creative learning skills in upper primary school students through the
study of the solar system, in accordance with the learning standards and
indicators of the Science Learning Area set by the Institute for the
Promotion of Teaching Science and Technology (IPST), and (2) to
evaluate students’ satisfaction with the learning media to enhance
creative learning skills in upper primary school students through the
study of the solar system. The application was developed using the
Godot Engine, graphic design software, and audio editing software, and
a student satisfaction evaluation questionnaire was employed as a
research instrument. The sample size consisted of 40 upper primary
school students (Grades 4-6), selected through purposive sampling. The
findings indicated that the media developed to enhance creative
learning skills in upper primary school students through the study of the
solar system met users' needs across various dimensions. Specifically,
functionality was rated at a high level (Mean = 4.03, SD = 0.93),
alignment with user requirements was high (Mean = 4.11, SD = 0.87),
ease of use was high (Mean = 3.99, SD = 0.95), and overall satisfaction
was high (Mean = 4.14, SD = 0.87). This demonstrates the potential of
this media as an effective learning tool.
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LiEJ‘uEL‘UQﬁiNﬁ?iﬂ LSENiu‘U‘Uﬂ%EJ dn5178 dusutinissulszaudneinou

v
o

Uay musnsgIunsiseuiiasing
andudaasunisaeuinemansuazimalulad (@am.) uag (2) WileUseudiu
Aanuianelaves]iToured onsiT v atasuaineinuenaiSeus g

TanquansensiFeuiinenmans g

a¥19a936 \Foeszuuaierdnyne dwduthSoulssonfnwinoutaislunis
waruweunaatuldlusunsy Godot Engine Tusunsueeniuunsiiin
Tusunsudinsialdes uazuuuUssiiuanuiionelovesfiSouduniosiolums
9 nefnguietaduindsussduduszaufnuinouuas (U.4-1.6)
F1uau 40 eu Beldannisidenliiimsdunguiiognanuuinizas Han1side
wuin demsiFeuiteiuaiiainuensiFoudifeaineassd Seassuuaies
dn3a dmsvdniseulszaudneieoulale auisavinauldniunay
Aosnsvealdnulunatedn laun nsieuldauiaidu seauuin (Mean
= 4.03, SD = 0.93) NIATINNUANUABINTVBIK T SEAULIN (Mean =
4.11, SD = 0.87) ANu418a8A1SITU SeAUNIN (Mean = 3.99, SD = 0.95)
wazanuiisnelalnesiy seiuln (Mean = 4.14, SD = 0.87) Geuansliiii
MaeiiddnenmlumadueiesdieduaiunsnFouiiiussansnm

AVEIAGY: ?iamsf%auﬁ, JPUUASEEANTIG, ViNwen1steusieasneesse,
MIaweUNAATY

1. umi1 (Introduction)

ssuugSerdnsmadundonhemadoudinemansiaerldidousRussedulssoufnuaufafsoudng
mndlemniFesiilésunsatuayudefonsidousiiadeassd asteduadlinsGeusissaninmuazauysal
849u Tnsssuugierdnanadinuorfindfugudnansuasdngsing 4 leasegsounelfusdliudsuinalanard
mFoulazndnugann dwaliiaansioglndunufinaniifissingussnniusasindniissannsansanin
oglel Fenefuduniasgiiiiuifdnduludagtiu ldun a1ams anang Tan wagaadsans drudumisiiog
vidlnasenly sudulufoaansdmanuia tuds wazthufedivnu Adedaduaaanegiufadng ldudnn
wqua‘um ATIENS ANIELTTE WaganIluUgu (National Astronomical Research Institute of Tha|Land 2020) n
\omsududounasfesordeiunuinig tievianudlanmemmesssuugiosdnsma mewaudenisidousi
waula LmimwuaumaLLammw"LmamwmfﬂumLﬂumummymumstuIaﬂwaiw@Lsaummmmgu,auaiw
arudlaldity vasdentu navszgndlddeniva Wy ueundiatu viewetusuuuuiuiduiug Affumum
ddnlunsduaiunsiFoud Tslawziugidoussiuussanfnw Fedipensgunuunsidouiiinseduamesing
warAUTEIusIU (Consolacion et al., 2024)

Tugeadidsauuazmaluladinsianed9inis nsssuslilddinogiameneluionseudndely
fiSouaansatndaumamnusldieuasrinsrinugunsaiadvaig q Mideusdedumesidn egndlsiniu nns
Seudnnuiliderisegaferenaliaunsanevauswiennusenisvesseulugadagtiuldegadisednsam
dowmnidemitfudeaudwiiniligiFouiandemneuay liaunsadununsdsiiFoulfegnedaau dam
ddqiinude msvauaaudensieuiiannsanseduanuadlasazaiiaussgalaliundifou Tnoanzly
sUuvuiiaenndostungAnssunisifousuuuidna 1uideves Kurackha & Charoenroop (2024) s¥y31 sl
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Figure 1. Conceptual Framework.
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2008) A1IA31IAVBSALATN (Likert’s Scale) uagihAnadsveudarsensusesuiisuiuinasifiouta
ArunessduaTufiawela fall
Aads 1.00 - 1.80 wanannufiswelasedu dosiian
Aede 1.81 - 2.60 wanamufianelasydy toe
Aads 2.61 - 3.0 wanamufiwelaseiy Uiunans
Aade 3.41 - 4.20 wWanarnudfisnelaszdu 11
e 4.21 - 5.00 wanannuilmelasedu undig

6. NaN153398 (Results)

6.1 HAN13IABUINGUITAIANUITEN 1
HansRNAN SIS suiIESuaT 19N w193 BuSI3ET9EsIA 1S eessuUgsurdnsa dmsulinisey
UszanAnwineulaty Insuanininvesusunalatu A9 Figure 6. 4 Figure 9.
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Figure 9. (h) Mini games menu page, (i) Quiz page, and (j) Quiz score page.

6.2 HamsAdeneUingUszasdnuIded 2

naniaTgianuiewslasunisvihauldmuiladidu wuih demsFeuiieiaiuaisinuznisisous
\Beafrsassd 3esszuvaiordnsa dmduinFoulszonAnuinoutats fuszavsamlusedu 1in (Mean =
4.03 S.D. = 0.93) Inggldnuussdivhueunindusineanuazaintunisidifedeys (Mean = 4.15) uazdudau
oyaldotnaiiuszansain (Vean = 4.13) ufwouausslisiniss (Mean = 4.08) wazileuvndede (Mean =
4.00) usfnsdndduiomuasamnugndesuastoya (Mean = 3.90) agldnsuuusign uidsoglusedy un
Tawsau weundnduneuaussilaridusing o 167 Pedfinuszaunsaimsidauiiumela &1 Table 1.

Table 1. Functionality

Functionality Mean S.D. Result

Facilitating access to information 4.15 0.98 Satisfied
Efficient information retrieval 4.13 0.91 Satisfied
Quick response time 4.08 0.86 Satisfied
Reliability 4.00 0.88 Satisfied
Systematic and easy-to-understand content organization 3.90 0.93 Satisfied
Accuracy of various information 3.90 1.06 Satisfied

Mean 4.03 0.93 Satisfied

HANITILATIEMANTINeTAAIUN1TATININAMNABINTTVRIE 1T wudn {ldeudanuimela
TuseAu 110 (Mean = 4.11 S.D. = 0.87) laefigawiurunisatuauunsiseuiienuied (Mean = 4.28) uagns
T auiiduusglovd (Mean = 4.25) Tusgdu anndign drunisduaiunsifounisaou (Mean = 4.18) uaznsly
dofiviuaily (Mean = 4.15) agvioufemumuzanluuiunnisin '§'m7izqé]’w'aaa'aLa%miﬁ'auﬁiﬂﬂmmm
NUNIUAIINS AL (Mean = 4.10 wag 3.95 auaau) winisnseduauaula (Mean = 3.90) agld
azuuusngn widseglusedu un aguldin ueundinduneuaussdsiigldaudesnsléd aduayunsSouray
nsaeuag1ilUTEANEAN 69 Table 2.
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Table 2. Meeting user requirements

ISSN 2985-1580 (Print)

ISSN 2985-1599 (Online)

Meeting user requirements Mean S.D. Result

A source of research that helps with self-learning 4.28 0.78 Very Satisfied
Beneficial to users 4.25 0.84 Very Satisfied
Encourages teaching and learning 4.18 0.75 Satisfied
Users can access modern learning materials 4.15 0.89 Satisfied
Encourages knowledge review 4.10 0.84 Satisfied
Supports learning during free time 3.95 0.90 Satisfied
Stimulates interest in learning 3.90 1.06 Satisfied

Mean 4.11 0.87 Satisfied

Han1TIATIeiaNnelasuauigsenisldenu wudi gldnudanuimelaluszdu 1n (Mean=
3.99 S.D. = 0.95) lngqaiiufenIToRNLUUMSNYsIYn & uazvuinlnnumuizas (Mean = 4.13) wagguiuy
M3eudneg (Mean = 4.10) agvioufiansldauiiazninuaziuinggiu wlaumuIZauveInITInIIaeI L

83AUsENOU (Mean = 3.75) agldnzuuuiign uidvegluszau win lnesiwszuvdanumneausaziulingde

Aldu Hrediuszaunisalnisldaund 7y Table 3.

Table 3. Ease of use

Ease of use Mean S.D. Result

The design of font type, color, and size is appropriate 4.13 0.91 Satisfied
The format of the data presentation is suitable 4.10 0.98 Satisfied
Usability is not complicated 4.08 0.94 Satisfied
The selection of symbols, icons, and illustrations for 4.05 0.90 Satisfied
communication is appropriate.
The design of the interface maintains consistency 3.98 0.73 Satisfied
and standardization
The terminology used is familiar to users and easy 3.98 0.95 Satisfied
to follow
Interaction with users is appropriate 3.88 1.11 Satisfied
Placement of elements is well-organized 3.75 1.08 Satisfied

Mean 3.99 0.95 Satisfied

Han13Itasigviauianeladuauianelalaesan wudi gldauianunanelalusedy uin
(Mean = 4.14 S.D. = 0.87) lnsuwuunageuianumiizaulasuanufisnelagen (Mean = 4.18) avvioudians
vniauefilvanzay u‘fammmi (Mean = 4.15) wagdiling (Mean = 4.10) wansdsUsglovduazanuaunauiy
novauasyldaulan aguladn weundindumnzanlunniuuaiasuaianssouiiiiinUssdnsamasan da

Table 4.
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Table 4. Overall satisfaction

Overall satisfaction Mean S.D. Result

The quiz is appropriate 4.18 0.81 Satisfied
The learning media is appropriate 4.15 0.95 Satisfied
The mini game is appropriate 4.10 0.84 Satisfied
Mean 4.14 0.87 Satisfied

7. @3Unan15338 (Conclusion)

NnramATedemsiSeuileiaiuanainuenstouiilaiassd Sessruugierdngna dwivdniSou
UszaudAnwineudany wuln weundintuanunsaldusslovilunsduasunisoudiasWuunvinuesusmg 9 ves
i5euls Inefosduszneundn 3 dau leun doiFeus Al wazuuuneaey ludiuvesdonsiioud lehiaue
iemuesssuuaiosinmauaznunniusazas donslinmusenou evmdeyaiinssdu uanidssussens
doiiuanuidlauagerunialalumsGeusliiudideu Slnusis 3 wne SagnosnuuuuiitednaiuliEiFeu
IelnausinuedunisAniinsiest nsudladgm wasmsanddeyasiufanssufivihmenazaynauiu uazanving
wuuneday 31w 10 4o Tnsfamddandoniaous eldlunmumuidomuasUssfiumudilave
fi3sundsainnisldnuueundindy nansiseuansliiiiuin denisiFouilelaiuaroinuznnsifousids
a¥aassn Bessruudiozdnga dwsuinGeulszandnuneutats fdnenmlunsiasuainsnisioudedaed
Uszansan waranmnsninluuszgndldlunisdanisifeunisaeu iedaasunisiSousidsaiuassdlaesg
Wingay

8. @AUT18NaN1333y (Discussion)

NnuamsiTedonsSeuiiewiuainvinuensousidaiassd Sesstuudioringma dwiuiniFou
Uszaufnwmeutans annsnefunenaniuiagUsyasdnside dil

1. wamsiimundensisuileiaiuainsinue msBeusidsadeassd Bosszuugierdnsa dwiuinGeu
UszauAnwneutats wuih demaiFeuiluguiuuueundinduiiiaunidy Ussneudoesdusznoundn 3 dau
leun dei3oug Ay uazuuunaaey Jefluszansamlunisdaaiunisifouiuasiamninuedudi 4 v
fi3suatiednio daduiinanniulfeenuuulngldnmuszney emdefinssdu wSoudswssenaiiots
inanandlanazanuaulavesiifou aenadesiunuideves Taosir & Siipipattanakul (2021) Feszyinde
Tadfifeldddneuaunsniatuainwadugvinensdouiuaznssdunsiiduimmesidoulfogiedssansam
uenni unumvesiidinulunisduaiuiinugnmsanudn nudr Adinats 3 moelukeundinduldiunis
sonuuulidnuaiznisiiouduvuidiuson uaznszdumsaniiasz msanddeya wazmsuidam dudu
osrUsznaudRveInsiiousluamssuil 21 49 Taufik & Widagdo (2024) atfuayuinnslddenisiousids
16nou 1wu Flipbook Inenmans anunsadnasunuditlauazrinvenisansyivawesiseuldedaddedAny

YAty nseenuvuLuUnageunslukeUndaty fingUsrasdifieldlunsnumuanuiuas
Uszifiumnudrlandaninioud fuduisidussansamlunisnsnaeunadugrivesnislide suideves
Choomponla et al. (2023) WUl MSLELUUNAZBUNDULAEUAINITITEUTINAUAINTTUN TATIUUUTIRDITEUY
dRoe anunsadaelitinSeusanoandaimuinismensiseuslaegsdnau

2. msusziiunnuanslavesdiSousiedenisiSouiiolaiuaiisinue msioudifeaneassd 3osszuy
fHugdnsma dwmduvinSsulszaudnyineudaly wuh

2.1 mavhanlamuilandu wudn weundinduduisanuazaintunisdieyauasdududoyalad

agafivszaniam Tnelasunsusedivlusedu wn aglulinisdanunanydeyasensdniau drvaniailunis
Fumdeayaiiseans nisdafinislénmusenounas desussenedfiodiuandla vilvinszuumaioudiFeu

v v

evazlidudou aenadosiu Worapongpat et al. (2022) IAnwianufisnalasiedonisisousiesssuugsosuy
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sruuUfiRnsueunsesdmemeluladenuaiuaiy nui madadduiomiienumngany dnideuiaa
fanolaluseiugegarilinindsufiduluegusoiies anarudvay wazannsad euloadonildogag
fuszavsamlunsnumuaud

2.2 msnsamuanEfosnsveslday nuin ueundinduluuvasduainfidieliisousdemuesls
ogedasy lnglasunsvssdiulussdy snnfign sesammn fo nmadunesdefiliuslovirerldo Flniud
Fnenmvssteundindulunisduaiunsifeuiiaiassduazdauaiunisldimaluladuazuinnssuii e
vinwrvesmutesliogaufui aenndesty Jantacit et al. (2024) AfnwABITUNSHRLLEUNELATUTNY
Ingnmsann Adanuneasia Savudn weundinduduuseloviedldony dnieuanenuimelsluszdu
avan DreduaSurinuenszuunsiaruiahanudluusuliluiineidosannzan uenaint Suensedu
aualavilifi3ouiussiumalanarssiiluniadouiienuesniy

2.3 anudigsianslde wuin nseenuwuuiisnusluliveswiin & warvnalinnnuvsngay uaznns
thiauadeyalusuiuusing 4 aunsafgavilifFoudnanuaulafiosFoud dsdvaeligSoudladenldesng
Forvuuazdreiinnuansolunisaniteyaluszezeniogadafiu aonadosiu Phudensal & Srimuang
(2017) AFnwmsimuweUnAduaiiousse Fessruugierlasldinaluladnuudinniioass wuh dndeud
mnuflenelasgluseiugegasensoonuuuiilddduanlawasmninausdoyaifinnuaziden vronszduaiy
nsgiofeduunagyinlinisiTousaynauiuuind u uenaini Khuensiang et al. (2024) §awun n1714
desfaAfidefiolniinuznsle Tense Paeifinninhaulawazamnildnuveseundindusinunsoonuuy Ul
uay UX demaliioudilatdomldheussfiudssansnmlunsinwsudosafiifeivuars

2.4 erwienelalaesin nud sadomanud finy wasuuuneaeuldfumsUsaduiumnzay lu
seau 1n msdunalulagunldivnisseuilugduvunainaedienseduaiiuaulauazaiuesniseus ves
Jieusonndasty Srphatthanaphanloet et al. (2021) iwuin YniSeuiimnufimelageiedentsifoudily
wieluladiaslousss Feusznauselunamulii doswseney dduiifagn shlrinnsifeudiFesayn Tnsmsthiaue
ﬁa]ﬂ'ﬁmﬂ'151/”51aaqﬁa";mhﬂiﬁ@ﬁfauLsi’J’ﬂﬁlLﬁawmm%‘aumﬁyu wenaNi Pethirunpong & Watchana (2022) &4
wui mslindsdedidnmsetindsruiumsdanisBeudiuunaunaurionsedunadunriniinisisouesiniFou
167 \leannauaudAvesdumesidndaiuazmnlunisiddslsuazuivudstoyalduuueeulad fin1sld
amuszneuteyaiinanumensmmilomiizeu TasfifSounasaeudufduiusiu vilmannisidusaly
MISEuSLaEsaSNTEUIUNIANTIIATIE KA IR UINTS dmaligseuliinuenisdndulauasAndininyg
Aannsauszgnaldlunisduiutinle

MnmseAusenanuin mslddensiFouiiolaiuaiiainuznisifouiideasieassd Seaszuugios

dns11a dwsuinSeulszaudnwiseulats danuiiaulawazlulsglovinonsiseumsaeu n1sysans
suuumsFeuiivannvansaneluneundiatu Lissusthedaadurinuglumsonduaznsaniinses udds
nsgdureINiZBuNsERumMNesNFouvesSeudndonsliinaluladlunisfnwiguil Suewanniinue
madeulesteyauazinamilulszgndldmmuiluiings faisainsmumiendmiveuan

9. daLauauuzaIuIY (Recommendation)
1. Fovaupuugily msaundensiieuiiaasuasneinuen1sisouiiaiassd sesssuug

o o

dnv11a dmsuiniSeudszanfny unmaidendedaaiunsseuivesiieumuuinsgiunsiouiuazdiiin

o

nauatsenInseuiinermans lneldguuuunsiseuifivainate ey asinsdunadeyaliviuady
wazaeanreiiuasAnLNsInemanslutagiu sufaiauidemuazgluuuianssuliianugangusanis

Suy

v

UszgnaldluuIunvenisisounisasufivainvatg uenani AITHIITUIUUINNAITIANINTTUNITITOUF
WU Active Learning Arua dun1slddadanans welviSeuldddiusinedwiaiuaziinnisseusniu
Uszaunisalnss Fagieiesuainarinuen1sAninsed nswidaym wasnsiSeuiidasisassaegnediussdnsam
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This research is experimental. The objectives of this research were: 1)
To develop Metaverse technology for learning on uploading files to
website with efficiency criteria 80/80 2) To study the learning
achievement of the Grade 12, students who studied uploading files to
website by using Metaverse technology with practical learning method.
3) To study the satisfaction of Grade 12, students who studied uploading
files to website by using Metaverse technology with practical learning
method. The sample group was 40 Grade 12, students selected by
cluster sampling. The research instruments were 1) Metaverse
technology, 2) Learning management plans, 3) Students' satisfaction
assessment form, and 4) 20-item Achievement test. The research
statistics were descriptive, arithmetic means, standard deviation, and
paired sample t-test. The research results were: 1) The study of the
efficiency of Metaverse technology and practical learning method found
that the efficiency of the learning process (E1) and the efficiency of the
results after the learning (E2) value of 92.30/ 90.00 which is effectively
higher than the 80/ 80 criteria. 2) The learning achievement score of
Grade 12, students who studied uploading files to websites by using
Metaverse technology with practical learning method found that the
post-test learning achievement scores were significantly higher than the
pre-test scores at the statistic level of 0.05. (Pretest = 12.60, Posttest =
18.00) 3) In the overview, the results score of students' satisfaction
assessment on the learning by Metaverse technology with practical
leaming method is the high-level mean score equal to 4.60, S.D. 0.66.
Keywords: Metaverse Technology, Practical Learning Method,
Uploading Files to Website
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Table 1. Results of the analysis of the effectiveness of learning management activities using Metaverse

media in conjunction with practical learning methods.

Learning on Uploading Files to Websites for 80/ 80 criterion
Grade 12, Students by Using Metaverse Efficiency of Effectiveness of
Technology with Practical Learning Method the process (E1) the outcome (E2)
Average score 60.00 18.00
Score percentage 92.30 90.00
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Table 2. The comparative analysis of academic achievement before and after learning from learning using

Metaverse technology combined with practical learning methods.

Testing N X S.D. t df sig
Pre-test 40 12.6 2.25

14.01 39 .000*
Post-test a0 18.00 1.18

* Statistically significant at the .05 level (p < .05)

910 Table 2. WU AzuuuRABINNSIANSFouTnedowdAsasiuiuismsiFoufuuuljifnisvie
naans vesini3oudeuSoulidiadowiniu 12.6 avuuu uazndaFouliduadewiiu 18.00 feiannegey
AmLANFseIARdsInnsianssuilaglddewsiifasmiunisaounuuuoans asuléan wadugns
mamsiFoundadougeninieuSeusgaiduddymsaiaisziu 05
7.3 man1sieszianuiianelavesinBeuiiseuidredewdifasinduisnsiSsuduuuyjianisues
tinFeudusiseafnu i 6

ansingilureuithiaueifisrfuanufiovelavesinGeudenisinniaouslnglddomdisasouiu
nMsaouuuUU TR ndesilefilfiluuvuaeunannasdssanne 5 sefu S 15 4o Tnefiswasidunds
Table 3.

Table 3. Results of student satisfaction analysis with Metaverse combined with practical or experimental

teaching of grade 12, students.

ltem X S.D. Results

Teaching Methods
1. The teacher provides opportunities for students to exchange  4.78  0.58 Very High
knowledge.
(rgfaeuDalemalsiiniFoulduaniudsunusg)
2. The teacher allows students to conduct experiments or 4.83 0.50 Very High
practice on their own.
(r3faeulitiniSeujiAnaaewinenules)
3. The teacher covers the content in accordance with the 4.78 0.53 Very High
learning objectives.
(AgffaoudeuATOUAGUIEATIMLTAYTZAF)
4. The teacher gives constructive feedback in a timely manner. 4.68 0.62 Very High
(ngfmeulsitoRniufidulsslovilussosnaniinzas)
5. The number of instructional hours is appropriate and sufficient  4.60  0.63 Very High
for leamning.
(FruudlusilifimumngauiivedenisiFoud)

Mean 4.73  0.57 Very High

Media Quality Aspect
6. The lesson content is easy to understand. 4.48 0.64 High
(Unispudlady)

7. The assessments are appropriate. 4.68  0.62 Very High
(WuunAgRUiANULNZEN)
8. The Metaverse learning materials align with the content being  4.70  0.56 Very High
taught.
(F#on338uf Metaverse aonndasiuliloyiiasy)
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Table 3. Results of student satisfaction analysis with Metaverse combined with practical or experimental
teaching of grade 12, students (Cont.)
ltem X S.D. Results

9. The Metaverse learning materials are engaging and interesting.  4.58 0.71 Very High
(@omsBeus Metaverse fmnsianla)

10. The Metaverse learning materials are convenient to always  4.33 0.97 High
use and accessible.

(#omsBeus Metaverse THnuamniindislsinaen)

Mean 4.55  0.63 Very High
Teaching Method
11. Students receive clear information during the learning 4.58 0.71 Very High
process.
(nSeuldsudeyatnauseninyhnsiteunisaen)
12. Students have a good understanding of the content. 458  0.68 Very High
wWhdpudimnudlaluiion)
13. Students can apply the knowledge to improve the quality of  4.58 0.68 Very High

their daily lives.

heanusluldlunmsdfiu@inuszarurenuegradinunin)

14. Students can adapt the knowledge gained from learning to 448  0.72 High
social contexts.

(@unsaianiildsuanmssouluuiuliluden)

15. Students learn new things from the topic of uploading files 473  0.55 Very High
to the web.
(15&314?3&1% 9 9301 1304 msdlnanlnidgiv)
Mean 4.59  0.64 Very High
Total 4.60 0.66 Very High

310 Table 3. w31 Ynieudainuianelasenisinnisseuilaglddoudisasiudunisaeunuy
UjuRn1s nesiweglussdvunniianiidnadewintv 4.60 way S.0. wiriu 0.66 WeRinnsailusesm wuiidiu
o a A A v oax C R N = Y P ' a o Y
nliAeduniignfe audsnisaeuinSsulianuianelasgduinniigaAaiewiniu 4.73 uay S.D. wiiu 0.57

& v yay vo o Ao = o = ' a v Y
sosaanduimuauinldsu dnSeufinnufiswelaseduunniign dnadewiniu 4.59 uay S.D. Wi 0.64 uay
v & v 4 o oa A = @ = ' a " v Y v
aavhauinuasninvesds dniSeuliauiianelaseduunniign Aadeindu 4.55 uwag S.0. winiu 0.63 aguld
TinGeuiinnuiiaeladenisdnnsSeuslaglidewiisaiuiuismsasuuuusuile Tnesegluseauinniign

8. #3Uuazafivsnenan1s3e (Conclusion and Discussion)

1. dowdifasaniuisnisaou wuuufuAnismsevaaeediuseAvBnnenszuIunTTEninan1svh
Aanssu (E1) ddnadewindu 92.30 wariiussAnsnmusstanisdanisiSeuivdadou (E2) fiiuaduwiidy 90.00
Failuszandninganinnast 80/ 80 Lilesann Avnssumsdanisiioullagld Metaverse aAuIsmsaou wuy
UftRn1sviennaes vesiniFeutuisendnunid 6 Afideldatatulundsdimundenelsiuuanves ADDIE
Model Usznauluse 5 9 fle 1) Analysis (M33A319%) 2) Design (Mseaniuv) 3) Development (MW
4) Implement (NM5a143uN13) 5) Evaluation (M3Uszifiuna) linisesnwuuilasiadieafidaau 1Buszuy
sufovldauuazidnladne dnsthauedoyaiinainvaievisifle amnaiinuaziasnusvinld aeandasiu
Ananpatiwet et al. (2021) l@Anuwi3snsiaundedadviainiuuuifn ADDIE Model 383 n1sweTUIAMNIALAN
roudmuaiiinzidesgs Simguszasdiile WamuwasUseidiudszaviamussdodavia (Fos maneuiamsn
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Aeroudmuafiiinnzdesgs WisuifisumnuiieutazndaSeulaenslddedfim uazfnwnnufionelaves
tnfinwidedeifvia nan1s3de nud 1) nansimundeniusUuuy ADDIE 5 duseu wdavhiduunndad
WU 5 meu Ae Uiy AnvugrasIniianeufvua MsUszduanmmsniafeuivun AuRAUNAves
msnifnfeuimuaifinzidesgs warnsnausuMsHeIIaMIAateuimuafiiinzdsge ANenTI 1
2T 24 unit 24 Fuit uazmouuutindinTneun JUkuuMITiaue i iidudermny nmwedelmn
waznwNTIAiN 2) UszdvBamuesdedfviay winiu 86.47/ 87.89 gandinnasidiivualy 85/ 85 dennsaouda
semifwmunty 1udefifiusyavinm ennsdamnsnianldidudentsaeu uaglmindnyiluldiEeusldde
AULBIUBNIIAT Tlazdaiemsiannamiltuindn

2. Azuyudsannsdnnisisouslaeld dewdisasiuiuisansasy wuuufiinsusonnans vos
i3unoudsuiisiaidewihiu 12,60 Avuuu uasndaSeudaiadoni iy 18.00 Azuuu aEIMIAFoUAY
uansnaresALadsInsiansBeuslnglddewsifasuiuisnsaey uwuljiRnsuiennass wuimdaseu
genineuSsusgaiduddyneadan 05 1esnnisdanuioudiies nnsdninanlildg i ivledlngld
Metaverse $aufiuisnisaeu wuulfUiinsvsenaass silinSeulaiseuinnnisiddnviasujinasdaelyd
A0 Metaverse Safuisn1saou uwuuUinsviennass dwmaliminiFeudlauaziininuensliinalulad 3
ffuazidofianmnsmhladrsmanuresnuiedld linadugninanisisundniougenindewsouse il
tfudAgyn1eadfiseiu .05 aenndosiu Wantapho et al. (2024) l#finw1 ($es nan1siUieuifieunadunnives
nsdamsiBeuiseinusyiimans Sea Wauinisvesenanidnsalevis TaslfunaAnuuuaneadugusiuiu
Metaverse vostini3outuifseadnudil 1 TsaFeulandfinenassi suneilos Sainveuury sewinreudeu
fundaseu wui dniSeudutsendnudil 1 lseSeulandfinerasst sunaidles Saiaveuudu duaduqud
msnsiSou s1e3nUseiamans ee wunisveserandnsaledie Tnslduufauvuanendugiusiuiv
Metaverse ndai3ougsninieuieu sgrsidodfameadiafisedu .05

3. ndafeuannionssunisdanisiioud tneldde Metaverse Safvsnnsasu uuuufdAnisviennass
vosinSeutuisenfnudi 6 arufiaelalusedu wnilan ddnafewiiy 4.60 uaz 5. Wiy 0.66 Tasdu
Afadundigade asdaeuliiniFouljiinaassiionulos unilgn (Anade 4.83) esanmsasuuuy
UFTR shlvinGeuldanudussiinue fiinannsufiRvhiunuresmues dwaliinGeufianudlaluiom
donAdasu Chaisaengpratheep (2016) lanui3as wa53Jq‘1/|§ﬂ'15L%fauisuaaﬂfﬂﬁﬂmﬁaafjgmiaauuwmﬁa
UAUR uagiilednuinuiisnelaveain@nuainisnisaeuuvuasiioufjud luseduiTmTa2s suifouiside
dmsugramnssuvioaies nan1side wudn dukadugrinisnsideuiitaandeaey wuin §iSeuiesas 55
rrunausiiifvue Tudwoud fEeusosas 14.81 fldazuuuiosay 80 Tuludmunadugninmamsidouiiin
NnraNUATe wui fidsuiesas 37.04 dunamilusedufiden sesaunde seiufitnuazseiud Anduiesas
18.52 uazdoray 14.81 awddudoisuiisunadugnivnainisoutuinasiuinsgu wui Anadenanis
BouvesiFouiimuuandsininasinnasgiuiidmual il 70 azuuy wieinsa C suanufianelasenisiious
WUUUURASe wud diieuianufiselalassiunarluusiaziuegluseduunn

\ofiasandudewdiisananisdnuianufiswelanui dnifoudanuiianelasde donsiious
Metaverse aenndesiuiiiomitaou (Auade 4.70) esandowdisaiidolsindomiiasuiuuasdladely
Tudeanunisadunisaeudidutuneunisdnivanlud inlvdniFouaunsoiFoudldnniiies safunisaou
wuuUfvAnivienaassiliiniFeuldasdieniate dwmaliiniouldsuamiuasinusluionldogad
UsgAnSnmuazamisaasradunanuveswmuesls @enndasiu Worapongpat et al. (2023) laAnwiauiie
welavesinSeufitidensiSousnalusunsulaniaiiousss (Metaverse) SafumsdansisouidomadareSeu
ndudu Fos WannisvesneatedaulndunsvesinGeudulszaudnudi 6 lsadoumauadiosgs 1 (ys
nenans) dszduenuiionslasgluszduanndign (X = 4.52 uay SD. = .49) luvaugfianideves Intawee et al.
(2024) lFFnwmsAnwarmfianelagldnuiitiiemsimunssuumindsaifissnsiinlusu uvinedesdy
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giuns wun seduanuiianeleegluszdvunnue Fasvuuwsinidsatazdmalvigldnuansadidaieuslinase
Fimhuasetedumnesilndnidasnanunmagilalugidyaviesdulifugldanuls

9. dpLEUauULIIUIY (Recommendation)
9.1 daiauauuzdmunsunluly
1. deyanisidedannsnililddsdafgadunisAnviuasiuund ewd3sasiudunisaouiuy
UJuRnIg
ao & & @ a4 Y ac o/ Y a | a
2. Adelansaiduwwimislunisfaundewdisa uagnisaeulaglddewdislunsdaaiunis
Seuslumhemaieuidu q 1o
9.2 dawuauuzdmiun1sinideluassialy
1. asfinwiienvessiedv i uiaziadoiiudu wu nswewnsgiivledsig 9 waz 13013
Wawnduled FadenmarifinadesunisiseuvesinEeusgawin
= = v & 4 a A 2 o o A
2. asAnwiansieuivseanuansaluilomansevienedndy q lulssiauivangauiudenis
Sews Inelddawdisasuiunsaeuluguluduimaiilinanisiseuntunield windsiueeisls
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Abstract

Accurately forecasting gross written premiums (GWP) of life insurance
companies is vital for strategic planning, risk management, and policy
formulation in Thailand’s insurance industry. Traditional statistical
models commonly used in prior research often strugsle to capture
complex non-linear relationships in financial data. To address this
limitation, the objective of this study is to develop and compare
predictive models for GWP using data mining techniques. This study is
among the first to evaluate model performance using a comprehensive
monthly dataset covering a 12-year period from January 2012 to
December 2023, totaling 144 records. The Cross-Industry Standard
Process for Data Mining (CRISP-DM) methodology was adopted as the
analytical framework. Four machine learning algorithms were
implemented: Decision Tree, Random Forest, Support Vector Machine
(SVM), and Neural Network. The empirical results reveal that the Neural
Network model outperformed all other techniques, achieving a Mean
Squared Error (MSE) of 1,174,870.83, a Root Mean Square Error (RMSE) of
1,083.91, a Mean Absolute Percentage Error (MAPE) of 2.53%, and a
coefficient of determination (R?2) of 97.60%. These findings confirm the
superior predictive accuracy of the Neural Network model. The study
contributes to the advancement of premium forecasting by offering a
robust, data-driven approach that supports strategic decision-making,
enhances risk management practices, and improves the precision of
premium calculation systems for life insurance companies in Thailand.
Keywords: Gross Written Premium, Data Mining, Insurance Risk
Management, Economic Forecasting, Neural Networks
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UNANED

manennsaideussiufoiusnvesuitnusyAuiinegrauiuen HaudAgy
HON19UHUNAENS N15UTN19AULE 89 wagnisivuauleuiely
gnamnssnUssiudinvesseinale uIded iiuuilasuninld

wuuiaeansatanufuddidediinlunsdnnsivdeyandanuduiusiuy

v
e

LiBaduegnedudou snAfeddsdiinguszasdiloimuiuaziuiouiiisus
wwunswensaileUsefufeiusu Tnsussgndldimaiiamshmiiostoya
Tngldyndoyaneidouduszoring 12 U dudideunnsian wa. 2555 fs
{Aousunean WA, 2566 TS uILTIAY 144 T18M13 warATIzideyany
nszUIUNIsEIRSTIUAS I eadaya (CRISP-DM) fauuuiil9lunns
Wisuiisuusenause 4 wetla laun inalindulddnduls wmealianuldingy
wadadunesaninesuusdu uazinalalassyieusvamiioy nanis
Ainresinandiiiuin wadalaseelszamifisnianuuiuingian Tned
AAueaapdeurindsanads (MSE) wihfu 1,174,870.83 msnildesues
ATAAIALAG DU @018 8 (RMSE) 11/ U 1,083.91 Anleasidusian
Aaawdeuduysalinds (MAPE) Wiy 2.53% wagendudsyavsnisdndula
(R2) Wiy 97.60% FsazvioufisUszansnmlunsnensaifimienitmada
3u q nansnwdansmilulssgndldlunmsiaunssuunisennsaiide
Usgrufesusm Wleatuayumsnauwudanagns msusmsaades uay
WinauwsiugesssuunsAaloussiussvosuienuszfuiisly
Uszwnelng

ARG euserusesu, nsviuvilestoya, AsuSMsAuEesly
gsfaUseiudy, Mnensalmaasugia, lassieussamiiiey

1. umi1 (Introduction)

Tuthyiu Mmavdsuuamesaninasvsiuasdsaudmalimsussfuiindunumadyuniu desn
mniAnnsgydeynralunseunia deudwansevuieaniuenamsiuresasouadiiulnense fadu maussty
Findadunalniidrsusnmanuidesiunissmamsiuresaseundafgdelslusedunis Wil aunauuseiu
Finlne (Thai Life Assurance Association, 2024e) lsenuinlugisaiausnyesd 2567 wnsiau - dquiew) &
Deusefufoiusuegi 311,413.63 Suuw Sadvlafintuiesas 3.80 iefisudutisnanioiiuresd 2566
fifidouseiudosusm 300,005 Suum uasdiSnsmaivinegiitosay 3.78 uenanil eussiudesusell
fiarn 88,332.86 duvm Tnefidhrnaduladiutudosay 1.76 vasfideussiufosuloluagil 223,080.77
duum Feildasmsidulnegiifesas 4.63 uaziidnsenunsegueinsussssiegiioras 83

Tugshauseiudin anuusduglumaneinsalidedseiudoiunuiiauddydemsnaununagns n1s
Uimsanudes uasmsimusulonsvesuisnseiudin egslsimy nuidediiuanlaesnndinlfuuusiass
VaERRR AR Ly N1531ATEoYNIUNIAT (Time Series Analysis) Wazn13aanay (Regression Analysis) dadl
Fodfnlumsdnmsiutoyaiidudeundelsidudaudu lurisiiiumn waluladnsviuniestoya (Data Mining)
wazAsL3ugueaLA3 0e (Machine Leaning) ldnatetdunuimsiiduszansanlunisiiasesidoyaidadn
Taslannzlunsaanisaingnssuguilaa wudlidunatn wazdeyanianisiiu Jeeiasuanuusiugiluns
'mu,muﬂaqwéLLazmi'u%mimmLﬁaﬁmaaqiﬁﬂﬂizﬁuﬁﬁm (Varadarajan & Kakumanu, 2024)

MNMIRTRAeUITIANTINTIRIRUMIN NIl sUssuss Ui s fudislusamelne
wugeinisdunaiian Machine Learning unldlaensslinnnin suzifeaiu 1398909 Huadsri & Phaphan
(2024) $vinnsAnwitaulanmanensaideUszfuiinlaglddoyanefousu® wa. 2506 - wa. 2565 uay
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Wisueuuszansaimvesiuing SARIMAX fuinafia Machine Learning 84 9 191 Random Forest uaz
Support Vector Regression (SVR) lagnui1 SVR ﬁmmLm'ué”lqaqmiumiwmﬂﬁait,ﬂywﬁzﬁu%fim wonanil
anuamaedeulunsnenseifeUssiudofurmannindmanssnuseysynsamvnensiuresisnss fu
#in Tngo1athlugnisiedisesuaznisimunsiandsuszduildasnadeatuanuiuaie feo1ansznusie
wtesnimnienisiulussesevesgsng

Fewnil sATeiFdunAnlunstaufuuudmiunensalifslseiufesunm Tasordomaiianig
vunileadoya ielilduuusiassiiannsomanisaiuuldunaudsuameateuse fute funuldes
wsiud Fsanunsailulfdunumislunsmawunagnsuazuimsdanisssfausefudinlulsemalnglid
Usedvignngegalussuzend

2. ingUszaeAauIde (Research Objectives)

1. iiteasefuuudmiunensalideUssfusesusm vesssmussiuiinluussmelne

2. WisssuiisuUszans amvesiauuudmiunensaiidsussfudosusi vosusdndseiudinly
Uszenrlneg

3. MIMUMIUISIANTIULATNgEIAEadas (Literature Review)

T eUsziudssusan (Gross Written Premium: GWP) fatduunassieldndnuosuisndsziudin
Talawznsussniussinmansinyidatiunsfunsesszerennasiiyadie sz iufogs munzdmsugiiseldu
na14f19g9 (Thai Reinsurance Public Company Limited, 2020) nsvauglatlasetidenane GWP il
mudfnonINauLnagTsiarnsUTMIANLIAB TR sUT TS AUTAN

nuitelusimAsatunmanensalideuss Aufefuruvesussnussiudinluussmalnednlajdndd

]

[

wuUsaeseaRAnaAY LU sunsIIauazmMsnnneadudy dulidodiialunsUssnanateyaiifianududou
vsolfuBadu (Hyndman & Athanasopoulos, 2021) 31nNNSA151a%8INTaeIssanssy wundelddanuide
Taffeseitladomsugitumniauasind inmenisidusiuiu 12 fusesnasudlunsmensaifeussfuds
$usam dun fudl dudsenguilne drdanmdedunisssia Usinaduanummionts sasinendeiiusn
Uszdn dvlismeanandnning snsmansuunuiusdnssguia snsinsvyuvesduning snsHanauwnusie
auning Snaulevssiusuand wardnaduniidudediurodioru

wonand Phaphan & Puttamat (2023) Anwnsldlumagulsiinaula (Decision Tree) lunsmannsal
\Deuseiussiusmandoyalutaed ne. 2560 863 na. 2565 Feiidadiiadudrsaiuazinainiild lneds
LilduSeuiisufumeaiiamsisouiveanies (Machine Leaming) B 9 fiflfneningendn

Fofu nuAdeiTaAieneidatamsughiaunnanazid Tannisiiuiidmadeid susetudoius
niouwlsuiisuusednsnimeetuea laun atinduliifndula (Decision Tree) atiaduliivigy (Random
Forest) wallndwnasnianimasuusdiu (Support Vector Machine: SVM) wazinatialasaineuszamiiieos (Neural
Network) n1eldnseunseuiunisiiasieideyamuninsgiudlunisvinniiesdeya (CRISP-DM) lnelddoyase
weulutasnan 12 3 Fsfuidunsuszyndliiedamiiosdoyatuiadoiasugiaumniavesineegraduszuy
wieauayunsinaulaiBsnagndluniagsielseAudin

4. /ALY (Research Methodology)
muATeddunsiengitoyaniunsruannsunsguesnsiuniiesdteya (Cross - Industry
Standard Process for Data Mining: CRISP - DM) §auuuaimsiilésuanuieuuassousvograunsnatslu
Anszvideyaidgsia (Sukprasert, 2023) Inenszuauns CRISP-DM Usznausae 6 Tunaundn léun (1) n1svh
anudlaiisadutiam (Problem Understanding) (2) msvianuidladioya (Data Understanding) (3) n13
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w3sudaya (Data Preparation) (4) N15a31962 U (Modeling) (5) n15Useiiiunaduuy (Evaluation) waz (6)
nsthdkuuluvszendlden (Deployment)

Tun93duil nszuaums CRISP-DM griwrldifieasrsuasiuiouifieutssannmaasiuuunisneinsal
Devsziufesusmmeaisnlssfudinlulssmdlnsesadussuy Taefinsiadianisdouivound e
(Machine Learning) fsnzassldlusumeunsaiisinuy wazdniiunsdssdunadoinmusiannsgiumneada
diedenuuuiifiussavingegn eazBunveinszuiunsidenasais 6 duneu dail
4.1 myianudlafeafuliym (Problem Understanding)

nmsnudeyaiftudeyssiufoiusu wuilud we. 2567 aeuUsziudinlneldussanunsi
SnmaiulnvesgaiaUssiuTinaseglutsdesay 2.0 - 4.0 weuduil aunaun Seldmunuloviefiduaiuly
visnUsrAuFinddugsialaslinruddyfunisusmsdanisaudssegisseudu ieludenounisiu
Usgude (Underwriting) wagndsanniduanudunses aasaaunisinuianugniansiiulisiuag iiunisense
Funewuiiiisndiumiuiisameveaiunesumunmidss (Capital Adequacy Ratio: CAR Ratio) g4nn
izﬁu%wfﬂﬁﬁmumimwﬂaamuﬁwﬁ’uaua (Supervisory CAR) ¥4l iieasanuidesiunngienUseiuds ua
wielsustmuse fudinanansolvinruduaseslsiogsioiilesmasnengdayan (Bangkok Biz News, 2024)

nuFundand muddeidedauaulalunisussgndliinadianisiuniiestoa (Data Mining) iile
fadnuudmsumanensaideussfudsurumesiilssfuiislusanedlne Sazdelianunsonu
Fanagmslierneiszaviam Wudaaruanansalumsutedu uarannsoussduaudssiiorafiniuldodns
seudu Wilufifvenasvghuumniauazmautsiunelugaanunssusefudin

4.2 msvhanudnlafeafudeya (Data Understanding)

mAfeildAnvuarnusadeyaiiifsdoadeiuldlunsimunduuunensaidsyssiufosunm
Tnguszgndlfimadianisvhimiioadesa (Data Mining) FdlunisAnwassildfiorsandudsiuimmunsiu 12
s Tnssausmanuvasdoyaiidediols leiun dulisiaguilaa (Consumer Price Index: CPI) andntnany
uleuneuazensA1ansn1sAn (Trade Policy and Strategy Office, 2024) c»‘ﬁ’fuﬁmwm%aﬁumaqiﬁﬂ Usuuidu
Aenia (M2) wazdasaenideiuihnyszd ansumsuisUsamalng nsuimsuvisUszimealng (Bank
of Thailand, 2024a; Bank of Thailand, 2024b; Bank of Thailand, 2024c) fuilsamnainnanning (SET Index,
2024) dnsmanouwnuiusynssgu1a 9 3ules Investing (2024) gnsin1snyuisuresdunsneg (Asset
Turnover) (Thai Life Assurance Association, 2024a) 8ns5manauwnusadunsng (Return on Assets) (Thai Life
Assurance Association, 2024f) 56}5%5%33514%?1%% (Net Premium Ratio) (Thai Life Assurance Association,
2024d) LLazé’mﬂﬁ’mwﬁﬁu(ﬁiadaummQ’aaﬁu (Debt-to-Equity Ratio) (Thai Life Assurance Association, 2024b)
DI WY AL A Lﬁ'yaUisﬁ’uﬁﬂ%’mwﬂizmwmﬁm nauranyUssiudialve (Thai Life Assurance
Association, 2024c)

foyartamagninifivlugluuuresdeyanaifouiuszesian 12 9 aseunquszszadaudifousnsiny
WA, 2555 faifiousunnam WA 2566 INIAY 144 U0 (Row) uag 12 ApdwY (Column) Fadaiuliluguuuy
198 Excel meldFoyndoya “Gross Written Premium” 1isllunisiesgsiuazsimuinuusiaoadaneinsel
st duszuy
4.3 nMan3gutaya (Data Preparation)

nsissudeyaifunszuiunisddgiitiedanisiuteyadiu (Raw Data) ieliiarmgndes undede
wazflaunmiissnodmsunmnhluldlunsiesest Tasenzegddunsiaudmuuunmsiseuiveanios
diosendedeyaiazennuazannndesiu snideddiiumawisudoyansunsinseiasusesnidu 3 duneu
wdn ol

1. iilosnndeyaiudsiasvgiauarnaiiuildlunsinsesigniiusuanvaisunas faiude

ffiun1sysunnistoya (Data Integration) Tasthdeyaisvumunsaufuliogluguuuuidesiululng Excel
iielinsensdemsihluiinsziludwudaly deyadsnaneglugiuuuvesdeyaneiiiou asounguszezina 12 9
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Fausifounnsiau w.e. 2555 Safousuinau we. 2566 9ITeAY 144 w2 (Row) waw 12 Apdw (Colurmn)
Usgnoudefulaasugia 11 fuds wagfusny fo 1euseiufoiusi (Gross Written Premium) lng%yn
Foyatignimfiungléideldin “Gross Written Premium” dauanslu Table 1.

2. iiolidayadinunwmnzandenisiiasest andulddiiunishanuazeindeyadaens
As19deuANTivIAmY (Missing Values) wazaniaund (Outliers) Tuidosdu Tneldil e ISBLANK) Tu Excel
SfunsnTI9EeUe Boxplot Hansasiaaeunud deyalsideiiuimmeuazliny Outliers fidswansznusio
N153ATIE FeamsathdeyaidndnszuiunmsinseilaviuileslideddiSunuamionisdadiauniioan
wdsniu etnstmunyinuesdoya (Data Type) Iiaonndestudnuasvosiaulsusasd Tnsaadutifud
(Date) gnimundusiadoyauuuiunan (Date Format) WiesesfumsitasesiiBanan shuusiiidurdwaudy
Wi USunasiumumunening (M2) gaiuadu Integer mmzﬁé”;uﬂﬂ%amwgﬁﬁ]ﬁu 9 sudadeusfufodu
5711 (GWP) gnrmusdurdadeyauuuiardiuiuade (Real/Float) tielisesiunsinsvisnedana3sunis
Boufveaniedlsognamnzauuazusiue

3. lumsianeideya I mununumvssinuUsusagiliiimiiianzegamnzauiulassaing
Yosnsiauuudiaesnsnensel lnsuuseaniiu 3 Ussiam leun daszy (dentifier), fuusniu (Dependent
Variable) uazfiUsau (Independent Variables)

wonn3dad “Yuil” (Date) gnrsunlsivinwiiiidy dasey (dentifier) Fslddmiudas s
Foyanudriuna nglignindniudrumisvaimsahauuuiiasiaenss ieteatfunsunsnusadalasaiig
lunseuiunmsiseuivedanessy

wonn3das “1eUseiufofusim” (Gross Written Premium: GWP) viwtiniiidu fauusmu
(Dependent Variable 3e Label) Faududmngvesmsnensallunuisei warldidusd alunsdsedu
ANUWIUEBIUUUTIADS

drunenvsdndiumdedn 10 fuls FeseneudeduiinugRaunniauasid Tanenisdu 1wy
CPI, M2, é’m’mamﬁa, Gt SET, WagdnsINanauLnun19nNIs{3uesusenusenuiey Qﬂﬁmumm’ﬁ]u AUsAu
(Independent Variables %38 Predictors) #ildlun1sinsziiioneinsalrives GWP lnerudanessureanaiia
mMsBeuivedoslilunsdnm

Table 1. Data on Factors Affecting Gross Written Premiums

Name Description Data Type Role

Date Date Date Identifier

CPI Consumer Price Index Real Independent Variables
BCI Business Confidence Index Real Independent Variables
M2 Broad money supply (1+2) Integer Independent Variables
Interest rates | Fixed Deposit interest rates Real Independent Variables
SE Price Index | Stock Exchange of Thailand Price Index Real Independent Variables
GBY Government bond yields Real Independent Variables
ATR Asset turnover rate Real Independent Variables
ROA Return on assets Real Independent Variables
NIP Net insurance premium received Real Independent Variables
DTER Debt to equity ratio Real Independent Variables
GWP Gross Written Premium Real Dependent Variable
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4.4 n3a319uUUINAe9 (Modeling)

mendsnnszuaunseioudoyaaiadu dewldfiiunisaiwuuasaitensnsaieusstutesu
pesuTUseiuiialudsandlng Tned1i891nmssanssuiitiendes wuin Hangkaew et al. (2020) lédnwn
nmsviunen1sidenyssandseiudevegndn Ineussendldmalianisiuvilostoya 1w n1sannesasdafnnyg
(Multinomial Logistic Regression), N1334A31 %I wuNNa Y (Discriminant Analysis), Aulddadula (Decision
Tree) uarlasstneuszamiion (Neural Network) wena1ni) Phaphan & Puttamat (2023) l§@nwnd3euiiou
Luus1assmInennsaiieUsesusesusam 1nsldmaia Decision Tree Regression, Random Forest Regression,
Support Vector Machine Regression (SVR) iag Polynomial Regression

mssunsiifdesingn smuidediadenlimadaiugiudiuau 4 wada Seldsuamuienluey
wensaliegsna Llaun duld@ndula (Decision Tree) siuliiUndu (Random Forest) dwmnasnianinesuudiu
(Support Vector Machine: SYM) wazlasegneuszaniiiey (Neural Network) wadl ineaiiavs 4 finaantd
aunsadanisiudoyaiifinnailiifudaduy SmnuauisalumsiSeuduvuiuunuazanaes uazaunsauiuld
fudoyaiifinanefifldegnsdaneu (Zhou, 2021; Chowdhury et al, 2024) mst3uiiisudssansawuausaz
wiailadsaeliannsaidenuuuiassiiuiuduazimuzauiianiewamiuuudassdmsunisneinsal de
Uszifufefunuvesuitnissfudinlulsandlng lneseasdenvousaruuusaosuansiiolud

1. madasulsiiadula (Decision Tree) 1uAEHlahsuazlsSumaden fnsBeuiuvuiifasu 19
uAtgymn1sdwunuszian (Classification) Lazn1sannae (Regression) lasarulvgdenldlunisdwundszian
suldidnaulausznoude 3 dmumdnfe Yu (Node) As (Branch) waglu (Leaf) Un3n (Root Node) tlutausnly
Msendula nadnsazwnualgly LLazﬁﬁazLLamﬁwamGiax@mé’ﬂwm (Kittibawornkul et al., 2022) wafiaaulsl
dndulavhalnsnsuisdeyasendungugesegradudwudu (Hierarchical Splitting) lagordeAnasi 1ty
Mean Squared Error (MSE) iusiad falumssinaulantsluuausaziy iileliananedounmelungugosanas
wnfian Wneveuudassiensainsisuagluiianansariunevesiuysauildusiugiiga

2. wedladuldungu (Random Forest) Wudane3uwuu Ensemble Learning fia$n3 Decision Trees
anesud uinlasldnisdudoyauarduiauys (Bootstrap Sampling wa Feature Randomness) WuUT1a099
Fungadsnsedsnadnsandulitmuniieananuiumukazanuewdes dreiiuanuuiuglunis
wensaluaran Overfitting fienaiinduainnasld Decision Tree Wissduies wiizdumadadulifniuls
(Decision Tree) iiioufuuddeyauazuenvitndililunisairdlunameiufvililusafiadstunldfsnuue
#1971 (Wanon & Muangsan, 2021)

3. madadunasarinmeswuydu (Support Vector Machine: SVM) LI uwuudiaasnisiieusves
\nesuuuilifaeu (Supervised Leaming) ffeslddmiunsduunussiam (Classification) Inefivdnmsyihaufe
msadraduntan (Decision Boundary) wiaidusuunusswam (Classifier) Antu (Sanguansat, 2019) dmu
nsdivesdammsneinsaliBsuuna (Regression) 8ane3sy svM gnusuldluguuuuiiTenda Support Vector
Regression (SVR) @sfludnnisnengrumilsiduiianunsausyanamanuduiusseninadnusiusasinusnu
¥usiug Taglaidndudesnsounquandoyananun udaslinnuddyduteyaiiogusndisveuivnvasdn
AunaaAdouTisansuld (3und1 Epsilon Margin) uenanigisanunsnussyndld Kermnel Trick iardsutoya
filsiansnsousnidunssldlufinaiu Tinaroduidunsduiffigedu (Higher-dimensional Feature Space) &4
TannsaiFouinnuduiudidedudounasliidudadulfosnaiiuszdvsnm Jamnzegnsdedmiunisnensel
Foyamaasugiauazmsiuisidnuaslidudadu

a. wafdalasaneyszamidien (Neural Network) Wudane3suiisiassnisiauvessaduseainmng
Finen nelassaiavenedetneysenauieimeasindi ety uasiawesdeen Fudeusofudeaidas
whmin (Weights) ianansausuildsuldssminaniadoud dwiulassisuuumefsunseuvaredu (Multilayer
Perceptron: MLP) n15Useananalunsagziaieasazauilendunsedu 1y ReLU w30 Sigmoid wagUsueaa9
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tinge s Backpropagation wislvinadwsidnlndmaianniian mﬂﬁﬂﬁmmmﬁmmiﬁ’uﬁa;ﬂaﬁiﬁL‘flul,%al,é’u
wardmududeulas Junuvdmsutlymnisnennsal (Sangsri & Chaiwuttisak, 2021)
4.5 msusziiiuna (Evaluation))

nuAeEldTuiunsulsndeyanendu 2 dundn 1Hun yndeyadmiunmsiinasuuuusiass (Training
Set) uazyadoyadmsunisnaaeay (Testing Set) lngldimaian1snsiraeuninugndeuuuled (Cross
Validation) teifinaraindefiovesnisussdiiuna dslunuidedldisnsuisdoyasendu 10 dau vie 10-
Fold Cross Validation Ingazvihnsilnuuudnass 10 seu Insluusiayseuazduutadoyasanidu 9 diieiln
wazdn 1 dauiitevadey udmmuisuruasuis 10 soursussiwandeuldlunsUssdiusuudias ilelving
msUsufiuiianuiaiissuazaneniannisduutsdoya dmsuinasiildlunisussdliuussansamaesiauuy
UsznaudestSavdndiuau 5§ liud Asniideswesramandeurndsaeaads (Root Mean Square Error:
RMSE) Ainasma1aad ouridsaauads (Mean Squared Error: MSE) duUszansn1sinaula (Coefficient of
Determination: R-squared %38 R?) ﬂ'ﬂmmﬂmmLﬂﬁlauﬁugiajLa?{a‘LugULﬂaiiL%uﬁ (Mean Absolute Percentage
Error: MAPE) wagaAndusans andunius (Correlation Coefficient) n1stdonldinmusiva 5 #dfadanann &
fnquarasdifielinsussfiulssavsamusauuudansdiaruaseunquitslususyduauusiug (Accuracy)
AudTusIBLAusEIA e NIl AT (Relationship) uazATuARALAADLLTIETNS (Relative Error) 3
FrwaziounnuannsavemuuTaedumneinsaiieyadauTinaldossaudiu RMSE uay MSE \uitind
TH9nrmunaaindeudedinysal Tny RMSE Tianiwmiinduaamedoufiuinndiiduade Turasi MSE wand
AranuiianaaluguidsaesdsdenldlunsiuToudisussninauuuiiass Rsquared T9innuanunsaves
wuudassluniseluismnuuusunuvesteyaldunndesiiiode S R2 lnd 1 Ssazviouduvudrasd
UsgAvSnngs dau MAPE Llufd Tadideuldluuiuniidesnisiiarsananunainied euludedadau vl
annsaFeuiisuuvudaesinumieialdedeiusansnm gavine Correlation Coefficient LHurnfiaviou
AwduiusBadussrinaivuiaammensallafuiase Inededianlng 1 snnwitle Bsagviouinuuuiiansd
wwaldfalunisnensalldlndifsstuanuduais lnsnszurunmavssifiunaismmadudunisiiulusunsy
RapidMiner Studio Version 10.3 Fesesfunamsiinsziuuusiass msUszdiunadiedadianeadn wazns
Wisuiflsulsyansnmuesuuuitassegnadussuu (Sukprasert, 2023)

1. A5 nfiaesvesriauaaiaAd euidsasainds (Root Mean Squared Error: RMSE) Lunisin
AruAmLAdDusEINA T IAzAmeInsal Tneadetu MSE ud RMSE isimiinlifununaaiadousuin
Tvgjshensmarsniiassvesdnadsanuaaandouidsans a1 RMSE awnsaileusiungluguaunisi (1)
fail

—
[N
~

1 -
RMSE:\/;Z?ﬂ (yi- 91)?

& °

Tnef n A NuIumsgeRlanauafltluns@nw

A '

y, f® f1959 (Actual Data)

=~ '

¥i  fAe Amensal (Predictive value)
2. ApuAAAAREUdsaesade (Mean Squared Error: MSE) lunisiaAiauaananaou lng
nsihAIAURaInAdaunenidwdi lumaads Tunisinaianukdugannisnnsidsanileiadesnand

Tlasadildiuazdanuutiugmin a1 MSE awnsaldeussuglugUaunisn (2) dall

1 on -\ 2
MSE = XL (vi-¥1) - (2)
Tnefl n fe Snnusegsilarmmeildlunisdnw
y; f® A1933 (Actual Data)

¥ fAe Amensal (Predictive value)
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3. duuszdndnissindula (Coefficient of Discrimination) %38 R-squared (R?) e AauUs¥IlunanTs
Uszanauataya damumngauiudeyauindeeiiiedla Feazuandieulnaanuanialun1sniaininisuls
Fuvesiudsnmvedliag A1 R-squared (RY) anansaidgueiungluguannisi (3) sisil

T 902
R2_ 1- 2=t 0i¥i)"
L1 G52

& o

Tnef n A unudedeflanauaillunsanw

& '

yi A9 A1339 (Actual Data)

& '

¥i fe amensal (Predictive value)
7 e Avadonadnsiidunels

4. Wesifurinainiad ouduysaliadie (Mean Absolute Percentage Error: MAPE) L3S n15unen

Wedldundsvasnnuuanssanysalsenineanaiauas ameinsal lnetdumsuansanugndesvesnsnennsailu

sUvasderazvesmaaniadeu damsiiunisuvasdeyalvegluguuuunasguielidfuunavesmdang 3

wYrwanANaY A1 MAPE anunsaideuesungluguaunisi (4) il

MAPE ==y, - yl' x100% @

Tned n Ao usiegeilavamuaildlunis@ne
yi A9 A1934 (Actual Data)
-

' ¢

yi fAa Awwensal (Predictive value)
5. Anduusyandanduius (Correlation Coefficient) Realddaydnual r unuduusyansanduiusues
NauFeg1s way p wudiszAvsavduiuduesussying Tnedarseming -1 s 1 wiouiaTesny + vie - Lile
Ysvandiannawennnuduiug daunnununevewuannuduiusaunsaiaumngld el (Kreuger &

Neuman, 2005)

AduusyAvsavduiusagsening 0.80 - 1.00 M181A1XT AseAUANUAUTUS gaun
AduusyAvsavduiusagsening 0.60 - 0.79 M181ANNI AszAuANUAURUS g9
AduusyAvsavduiusagsening 0.40 - 0.59 MB1ANUN FsgAuAuFILS Urunans
AduusyAvsavduiusagsening 0.20 - 0.39 yneANN dszdueuduiug i
AduusyAvsavduiusagsening 0.00 - 0.19 yEANN dszduaudius dunn

4.6 nsululgau (Deployment)

dloddumslieszideyansusts 5 dunouvosnssuiunts CRISP - DM uda Ssazaunnssywmadaiil
anunzaufigelunismensaideysefudefunuvesisnussfudislulssmelne Swansneinsaidian
wiugiganed agldaiuayunisnaunudainagnsvesudvndseiudin dreliannsanianisaluuliunng
Wasuuwadlueuanlfegnafiuszavsnm

uenndl nan1aweInsaifiannsntludssendldlumsuimsenudsminisiy USudssnagnsdnu
N13Aan wazeanLUUNaRSnIUsEAuTInlidenadeItuANABINTISTRIMaAluLAAEYI9IAT dmSunieau
Mivgua 819 drinnueugnssumsiiulagduasunsusenevgsiaseiuie (aun.) wansAnwtiausald
JudeyaiBsussdndifiodmuaulovismunuuasdaaiugaamnssulseiuiinegnuszuy aludunis
fnundnsniousei NSINVNNUTNAURUNBINY kaNTUTZEUETETN NN IRUVDIUTENUTEiY

Tunmsau wamsfnwifdnenmlunisiuussansamnisuimsdanisvesuisndseiudinlneli
anunsaudstuldogrsdeBuluszozon wazsesduanuiuiiumansugiauasdinuiidsnadegnaivnssy
Useiudeldognamunsauuasyiuvig

[150]

Citation:

Sukprasert, A., Samrual, O., & Wisetrat, U. (2025). Development and Comparison of Forecasting Models for Gross Written Premiums of Life
Insurance Companies in Thailand Using Data Mining Technique. Journal of Computer and Creative Technology, 3(1), 143-155.
https://doi.org/10.14456/jcct.2025.12.




Journal of Computer and Creative Technology | Vol.3 No.1 (January - April 2025) ISSN 2985-1580 (Print)
Nsasreuisesiazmaluladadvassa | U9 3 atufl 1 Wns1aw - Lwwieu 2568) ISSN 2985-1599 (Online)

5. Wan15398 (Results)

5.1 nansa¥eiuuudmdunensaiideussiuseiusinvesienusyuddalulsemelne
Aeunsadruuuasmensaiifeussfufosusn szdewhnsiesianuduiusseninsauysiu

Fuasugauarn1sidu fududsma 1 1eusefuse3usm (Gross Written Premium: GWP) Liefintaaiu

Beuloadeadiludedu uazlivsznoumsimdoniudsivnsaudmsunisnennsal & Table 2.

Table 2. Illustrates the relationship between variables.

Interest SE Price
Variable CPI BCI M2 GBY ATR ROA NIP DTER GWP
rates Index
CPI 1 -0.027 -0.777 0.873 0.122 -0.234 | -0.682 | -0.380 -0.333 -0.490 0.511
BCI -0.027 1 0.298 -0.287 0.273 0.420 0.133 -0.172 0.200 0.265 -0.048
Interest
X -0.777 0.298 1 -0.913 -0.031 0.625 0.544 0.119 0.222 0.697 -0.631
rates
M2 0.873 -0.287 -0.913 1 0.069 -0.612 -0.737 | -0.312 | -0.311 -0.583 0.654
SE Price
nd 0.122 0.273 -0.031 0.069 1 -0.045 0.151 -0.493 0.150 -0.321 0.224
ndex
GBY -0.234 0.420 0.625 -0.612 -0.045 1 0.265 0.003 0.074 0.515 -0.535
ATR -0.682 0.133 0.544 -0.737 0.151 0.265 1 0.255 0.493 -0.058 | -0.260
ROA -0.380 -0.172 0.119 -0.312 -0.493 0.003 0.255 1 0.037 0.091 -0.262
NIP -0.333 0.200 0.222 -0.311 0.150 0.074 0.493 0.037 1 -0.050 0.481
DTER -0.490 0.265 0.697 -0.583 -0.321 0.515 -0.058 0.091 -0.050 1 -0.589
GWP 0.511 -0.048 -0.631 0.654 0.224 -0.535 -0.260 | -0.262 0.481 -0.589 1

970 Table 2. uansAnduUszavsanduiusseminaiudsduiusautsaa Tnenuin shsnendeburin
Ustd1 (interest Rates) uay Ysanauiuanumanen’ine (M2) fanuduiiusiu Gwp lussfugs Tnefieduuszans
AvETLSWINTU -0.631 uaL 0.654 MUy Fuasveusnsmendetuinndsesdauduiugludeuiude
Uszudesusiy saegd M2 Sanuduiusludouan dmdududsdu q ldud ailsiauilaa (CPN, 6991
HARBUWNUIUSURTITUA (GBY), é’m’uﬁwﬁsﬁu%’quﬁ (NIP) uay é’mmauwﬁﬁuﬁiadaummﬁﬁaﬁ:u (DTER) &
ANnuduTuSAU GWP lusesuuiunans Inedladuusyans andusiusivindu 0.511, -0.535, 0.481 uay -0.589
AU vausd Fisinnanandnnsne (SE Price Index), BNIININYUVDIEUNITNG (ATR) Uag SRTIMaNBULTIU
foauning (ROA) danuduwusiu GWP lusesuri Tnedadulssans anduwusivinfu 0.224, -0.260 way -
0.262 sy uenanil duliarandesiuniegsia (BC) feduUszAvanduiusifies -0.048 uanslisui
puduiuslussausiunn vieunuliifinnuduiusiu GWP agrsdniau

5.2 nan1silSeuriisulseansammvasddnuudmsunensalideuseiusesusiuvasusendsenuidinly
Usewelng

(9

INNANTIATIENAINET? mmiaagﬂiﬁfhﬁmﬂﬁmqLﬂiﬂgﬁﬁ]ﬁizﬁ’ummﬁmﬂ’uﬁ‘ﬁuLﬁwszﬁuﬁa%’mmﬁ
uanesty Gedeyadeadndannsoimiliusneunisdmdensaulsdmiunsaiiauuusiaeameinsal way
advayumnunudanagnslugramnssudseiudinldegaiusednsam doantuldrdoyaiiiunis
AnsginaiafuuudmiunmensaiifsUss fuieiurmesuidussiuTinlulssmelne wiouuse iy
Usgdvsamesuuuaedasiiouiisunadwsainii 4 wadaidenld wuih wadelasseeussamidon i
ArsnfiaesvesrinuaaInnd eurdsanaads Mdian witdu 1,083.91, AMueainaied oufiddeads
wirifu 1,174,870.83 ArdudszAns nsdndule winfu 97.60% wesidurinainind euduysnilade 2.53%
sesaande wadadulidndula Iieisndiaesvesrianuaainind eurdsassads iy 2,287.84 1
ANuAAIALAG aufnddende iy 5,234,195.04 ArdudseAns nsdnauls winfu 89.10% LWesidurn

Aaawndauduysaliade 5.46% wadadulivdu TMasinfiaesvesdiauaainadeuidsdeade wiriu
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2,334.63 A1AINUAAIALARDUNAIEBILRAY WINAU 5,450,515.70 ArduuseanSnisandula tiidu 89.60%
s 2 A o ¢ o a g v a | a o w a a
wWesidurranafeuduysaliade 5.57% uwasinaliaiiliidsnfiaeswesiinnunainindeumidweuaiiogangn
Ao Lmﬁﬂ%’wwaﬁ'm’mmai’um%u T A151N7 @29U09A1ANUARIALAR BUNIAIFDILAA Y LAY 6,867.84 AN
mmmammaaumadaamaaa WU 47,167,186.24 arduuszansnisdnaula wiidu 61.50% wWosiduen
ﬂamﬂaauaamimaaa 18.49% ALEAU muummﬂwmmmmvawammmumiwmﬂimmaﬂivﬂuﬂaiu

573 79 Lwﬂuﬂiﬂswwﬂssmwmau ¢4 Table 3.

Table 3. Comparison of the Performance of Predictive Models.

Regression Performance

Regression Techniques 2
RMSE MSE R MAPE
Decision Tree 2,287.84 5,234,195.04 89.10% 5.46%
Random Forest 2,334.63 5,450,515.70 89.60% 5.57%
Support Vector Machine 6,867.84 47,167,186.24 61.50% 18.49%
Neural Network* 1,083.91 1,174,870.83 97.60% 2.53%

" An appropriate technique for developing a forecasting model for Gross Written Premiums of Life Insurance Companies in Thailand

mﬂﬂ’uiﬁﬁm'w%qu,azﬂ"rwmﬂiﬂjsumLﬁaﬂizﬁuﬁa%’mamammzwmﬁﬂma%'mfluumuqﬁLm'al,ﬁa
= a a a o ay v a ' o o .
WisuifsuusyansnmeesiuuuilaanmadialassineUssamifion sawanslu Figure 1.

Neural Network Techniques
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Figure 1. Line graph showing the trend of Gross Written Premiums (GWP), actual values, and forecasted

values using the Neural Network technique.

6. @5Uuazafiusnenan153e (Conclusion and Discussion)
aATeatuiiingussasdiowiouiouussaninmusauuudaosmaneinsaldouss fudosurumes
viynUseiudinlulssinalne lneUsvgndldimaianisviunilestoya (Data Mining Techniques) 11
NTEUIUMINEINTAITIUTUI (Regression Models) $1uau 4 wedla Toun maliadulddndula (Decision Tree)
winfiagiuldundgu (Random Forest) wafiadwnasavinmasuusdu (Support Vector Machine: SVM) waginaia
1AssrreUszamLiian (Neural Network) n15uUsgilludszd@nsnimveswuudtassandunisineldinuaindn 5
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§1 50 leun ArsnTidesveriaaIniAduidsaenade (Root Mean Square Error: RMSE) Apanaiadourids
@uaie (Mean Squared Error: MSE) duusyavianisandula (R-squared: R2) AAnuAaLARBUdYTaildly
sUWesidus (Mean Absolute Percentage Error: MAPE) wazAduUsEansanduiiug (Correlation Coefficient)
el duanisiUSeudisufinseunquitadusziunnuusiug) anuduiusiiadu uasarunanaadoudedusing
NAMSIATIZINUT uuudiassildinadalaseineussamision (Neural Network) Tansnennsaliiusiughiian
Tnelflasenefiidugou (Hidden Layers) $1uau 6 44 I MSE wihitu 1,174,870.83 1 R? whifu 97.60% i
RMSE si1figail 1,083.91 wagen MAPE wihiy 2.53% dauansliifiufannuanunsaveslassingyszamioslu
msFeudmmuduiudilidudaduiazanmsaiansiutoyaiiiaududeulsiogaiussavinm ogslsinm
wuuaedlassiUszamisudslidodifafiasiiansan leun anududoulunisfiammadns desand
TassadrmansdunariinisdnessruauanniidosUSunss (Hyperparameter Tuning) T3udeannudesnisld
ninenslunsUszananadigs wazanuidesiomsiin Overfitting ynlaifinsisfendeyauazaugumsifiines
ogamnzay Wel3suiiisuiunanisinyives Phaphan & Puttamat (2023) Sslddeyasieifousswingd w.a.
2560 - 2565 (72 1fiow) uaznuImuUsIass Decision Tree Regression lsinanswennsalfifian Tnesia1 RMSE
Wity 1,654.00 wazA1 MAPE Wwinifu 2.93% wuiiwanisideaduiivnadwsiiuaiugnd suidiosnainnisléyn
Yoyafinsaunguszaznafioninia (@ w.a. 2555 - 2566 531 144 Liew) Usznaudunsinidendauussud
ASEUARNINNTY uazNTzUIUNIUSUM T TimefvawutazuuuTaesitanuazBonsounouLIny
mamiﬁﬂmﬁ'yaxﬁaﬂ%ﬁuﬁqﬁﬂamwmaqmiﬁwﬂiymﬂizﬁwﬁ (Artificial Intelligence: Al) TasLanig
Tasstnguszamiiion unldidund ssdelunstinsssinazsnennsaldoyalugnainnssuusziude dsansn
ﬂizqﬂm“i,%l,ﬁaaﬁfuaqumw%mﬁmm’uﬁaﬂsxﬁuﬁaa&hqﬁﬂizﬁw%mw watisanAulduiueunINITiuYeY
UENUsz e uenainil wuudaemennsaififieuusiurannsohlUliussneumstmuauleuedums
Uivsanudswnamsiu meldnseuinpsgiumsisaiunesunuseiunandes (Risk-Based Capital: RBC)
vosdminnuanznsuNsMivkazdsasNsUsTneugIniaUseiude (aun.) ldegralugusssu Tnsangnisih
wuudnaesianaaliussendldlunszuiunis Stress Testing, Scenario Analysis UagN153 UK URUNBNUEITO
Wiglsiaenndesiunziasugiafiuasuudasedissinig

7. daLeuauueaIuIY (Recommendation)

1. msfnwidlannsadesenlnemsiiuiulsduifedeafingy tielimslinseitiadoiidmadeids
Uszussfunuvesuddnussiuiinlulsundlnefinnuaseunquunndsiu Sniaimsianeinnuduiusves
Hadeiiiivddy SsaunsniilugnmeimuuuuiaomensaififieuuiusuarUssns amitgeduld

2. fruwadianisweinsal asfiarsauiinaindugadiu Deep Learning a1uUszynidld Inslawnslanmadi
wanzaufutoyasynsunaazanuduiusliidudadu wu RNN wag LSTM unldlunsiinszsi saudams
WAL UT a8 UUUHALNANL5EIN ARIMA fU LSTM 138 Neural Network ttewfiuanuusiugiluniswennsal
Tuuunvesdeyafilrnududou

3 AsiNIAnYINANTENUYR AN1SAlaNTZL1£a9 1L @anunnsalnaATygia Tassai1aszannsd
Wasuwlas (1Wu dsaudgeeny) viengdnssuduilaaluusazyn Feerafinasonuusiudwasluiag wazdieli
anunsaUulguuuaediianuBanguias revaussouiuniiudsunUasldABdu
8. nAnRnssuUsENA

muidsatuidniaqaluldied fenrueyiasgiuaznisatuayuainuisnueis q delul
aunauUseRuinlng nsensiemded suinsursUsemealng Investing waz SET Index ildldoyasuiiu
UsglovluavaenndesiuingUszasdvainisideednnsuii veuansrnuveunanduegvgedmsudoyadud
Arfhiwldlunsiesgiluaded uenaindveveunm anrnstluaenisinms uminendeumansaiu AlH
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