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This research aims to: 1) develop an Internet-based multimedia lesson
on technology combined with mind mapping techniques to promote
creativity for Mathayomsuksa 5 students with an efficiency standard of
80/80; 2) compare students' creative thinking skills before and after
learning through the multimedia lesson; and 3) examine students'
satisfaction with the multimedia lesson on basic video editing for
Mathayomsuksa 5 at Phrakhru Phitthayakhom School. The research
sample consisted of 30 Mathayomsuksa 5 students from PhraKhru
Phitthayakhom School, Mueang District, Buriram Province, selected
through cluster random sampling by drawing lots, with the classroom as
the sampling unit. The research instruments included: 1) an Intermnet-
based multimedia lesson, 2) a lesson plan for the presentation software
course on basic video editing, 3) a creative thinking skills test, and 4) a
student satisfaction questionnaire. Data were analyzed using mean,
standard deviation, E1/E2 efficiency index, and hypothesis testing (t-test).
The research findings revealed that the efficiency of the Internet-based
multimedia lesson on basic video editing for Mathayomsuksa 5 (Grade
11) students in the presentation software course achieved E1 = 82.78
and E2 = 83.00, indicating an overall efficiency of 82.78/83.00. The
comparison of students' creative thinking scores before and after
learning through Guilford’s concept-based instructional activities
showed that the pre-learning mean score was 23.20, while the post-
learning mean score was 49.83. This indicates that the post-learning
scores were significantly higher than the pre-learning scores. The t-test
dependent results confirmed that students' creative thinking skills

improved significantly at the .05 level. Additionally, the overall student
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1. uni (Introduction)

satisfaction with the multimedia lesson on basic video editing for Grade
11 students was rated at the highest level.

Keywords: Multimedia Lessons, Internet Networks, Mind Mapping, Creative
Thinking
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Figure 1. Conceptual Framework.
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Table 1. Learning Management Design with Mind Mapping with Multimedia Lessons.

Content Creative Thinking Mind Mapping Multimedia Lessons

1. CAPCUT Video Fluency Students make mind maps.  Students conduct education.

Editor Topic: CAPCUT Program In 3 Multimedia Lesson Unit 1 on
minutes, as follows: the Role and Importance of
1. Features of CAPCUT the CAPCUT Program is
Program completed and summarized
2. The main tools to use the content learned from the
the CAPCUT program multimedia lesson into a
3. Benefits of using the mind map.
CAPCUT program

2. Basic Video Flexibility Students make mind maps. Have students study

Editing subject multimedia lessons. Unit 2
1. Programs with similar Subject Using the CAPCUT

features to video editors by program Initially, the content
giving at least 5 points studied from the multimedia
2. Various function tools in  lesson was summarized into
similar editors, such as a mind map.

video editing. Adding voice,

adding text
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Table 1. Learning Management Design with Mind Mapping with Multimedia Lessons. (Cont.)

Content Creative Thinking Mind Mapping Multimedia Lessons
3. Creating a Originality Students make mind maps.  Students study multimedia
video Topic: Creating a Video lessons. Unit 3 Subject After

1. The concept of video
work

- Purpose of the video

- Target audience

- Format of video work

2. Presentation order

- Main content

- Conclusion

3. Elements in video work
- Video clips, photos

- Music, text

4. Editing Stage

- Edit the image sequence.
- Music, Effects

using effects and transitions,
summarize the content
learned from the multimedia

lesson into a mind map.

4. Presentation

and error

correction

Elaboration

Students write a mind map
by having students write an
explanation and consider
the topic. The fluidity of the

Students study multimedia
lessons. Unit 4 on Recording
and Exporting After

completing the summary of

video. Video color and the content learned from the

audio clarity multimedia lesson into a

mind map.
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Table 2. Experimental Research Format Types of Quasi-Experimental Research.

Sample group Pre-test Treatment Post-test
30 T, X T,

o

971 Table 2. dyanwaifildaunsaosuiy aell
T

T

WU NMSNAFBUNBUNTNAGDY
2 VU NMSNAFDUNAINITNAGDY

X Wnu N159ANSERI Treatment Aan1siiousioniswmundosaniiiie 3oe wealuladifioduady
ANNARNASI9ETIA

Tnensidelundsdldifunumdeyassuing Wou unsen 89 ey nuatwus niaoudl 2 Inisinw

2568 Tneilduneudiil

1. G‘hLﬁumwaayzywQ’éwmamﬂiqL%‘&Juwmgﬁw&nﬂuLﬁav‘hﬂmﬁmﬂ’a;ﬂaﬁuﬁﬂL%'&Ju%uﬁaauﬁﬂwﬂﬁ 5

2. TrdniSsuvuuunadounoulseu (Pre-test) LUUTAANUARAS19E5IA 311U 4 98

3. IS eufnwann unissuuniseudadiifevuesetnedunesiinsiusunisldmaiawnud
Audn Bes welulad iieduasuniuAnadeasse dmvdutussoufneUa 5 Aimutu [ssezna 4 §a

4. nd S sussuniSsuiadiiiouuaIevisdumesidasuiunsldmaiaunuiinufn 3o
welulad eduaSunnuAnadieassd dvsudussondnunid 5 auasu 4 damiuda TrdniSeuiuuuneaey
naai38U (Post-test) 91U 4 U9 WSaNAUYLUUEDUAUALNINBLY

5. YIATLULLUUYAZDUABULSEULALUA IS BULAE LU VAR UNNANNRINBlaNIlAs1Eidoua

Y

6.4 N3ATIEVidaya

1. Sisevimussaninmessmsiaundedaifvie weluladifieduaSunnudnadeassd $1uim 30 au
TngmsmusednsamuniSeuuuasevieauinue 80/80 lagldgns (Phromwong, 1978)

2. Jinsginisieufisunaninufnadeassenenisdeuvesinideu (Cluster Random Sampling) 7
Sousonisiaundedadiiie Sos welulad Weduasuanufnad1easse nousazndudou lagldadn t-test
dependent samples fvuaAadfTiszduTsddyi .05

3. Wnszsienuianelavesingou adAflliu aneds (6 wagAraadouuunsgiu (S.0.)

7. Wan1333¢ (Results)
Tunsdnavenansidegideauaiu 3 delaediswazdeadiail
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7.1 nanswaunGeudadfiieuuedatiedumesidasuiunisidvaiauuiinnuda Gos waluladiiie

duaiunnufnadreassadmduiinGeudseunendd 5 Whauszansnmananast 80/80
nanswIUNSsuTaRiRsuwaIetedumesidasiutunsldmaiaumuiinnudn Ses wealuladiiie

duasuanuAnassassrdmsuinSeuTsoufnudi 5 & Figure 2.

av
.‘,’
[ s -
O yniSsuladiidguupse 9
vagdulaasIinsounums
{§inAdAUKUNAQIUAQ am

15ov naluladiwedpiasy y

AoWANaSASsAdIKSU -

uniSeulssufnuIUn 5 :
CAPCUT Basic Video

SCRER Video Editor Editing

i 9RAS
ChatRoom

Creating a Presentation
e and error Post-Test
@ video g
correction

Figure 2. Main Menu of Internet-based Multimedia Lessons Integrated with Mind Mapping Techniques on

the Topic of Technology for Enhancing Creativity for Mathayomsuksa 5

910 Figure 2. Wua1 Ui sulandifeiintivan Usenaunle Pre-Test, CAPCUT Video Editor, Basic
Video Editing, Creating a video, Presentation and error correction lLag Post-test wonaniGail ChatRoom
dwfulinwennsdyaeu

dledAnwnansmageulszavsnmuniieutadiiie Seanalulad dnsuiniSouduisendnu i 5
NANI5I9E 99 Table 3.

Table 3. Average and Percentage of Lesson Performance Test based on the 80/80 Criterion

Formative Assessment Summative Assessment
Content Efficiency of Average Efficiency of
Average
Process (E1) (60 scores) Product (E»)
Principles and Applications of Video
12.33 82.22
Editing Programs (15 scores)
Importing images, videos, and audio
12.33 82.22 49.80 83.00
to customize your assets (15 scores)
Video editing and customization
12.87 85.78
Video appropriately. (15 scores)
Presenting the use of video editing
applications to create works. (15 12.13 80.89
scores)
Total 49.67 82.78 49.80 83.00
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910 Table 3. wuin UszanSamunioudaifiie Heanelulad dwdutnEoutussoudne ¥ 5 e £,
wiriu 82.78 N E Wiy 83.00 asuldiAusednsnmuesuniGeuuniseudaniive Foavaluladiimuntud
ANy 82.78/83.00 Saganinnust 80/80 fisialy
7.2 HaN151US UL B UN N W2ANANES19855AN BULT BUAUNA L3 8UA W UNS Ul ARt LA suuLAS 0Y 1Y
Sumasiinsaudunisidmaiawnuiinauda 309 waluladieduasuanudnadrsassadmsuingeu
SiseafnwUf 5

NaN15I9Y Fd Table 4.

Table 4. Comparison of Creativity Scores of Grade 5 Students Before and After with Multimedia Lessons

Fluency | Flexibility OriginalityElaboration| _
Testing N X S.D. t P
(15) (15) (15) (15)
Pre-test 30 6.40 5.80 573 5.26 2320 | 298
31.12* .000
Post-test 30 12.62 12.96 12.13 12.46 49.83 | 298
*P<.05

910 Table 4. wui HanUIsUITisUAzLULATIARA 9aTIAvesTn3 BT s BuAnw DT 5 deuuas
nasnsdafanssumioudieuSeuiidiede 23.20 uazazuuuvdsnisiaanssunisioud faneds 49.83
wansliifiuinazuuundasouganiinouiou uazidoviin1smaaeun t-test WUy dependent wuin Winwe
AwAnaisassAndassugsnindeuSsussrsilidoddameainfissdu .05
7.3 wansAnwanuiawelavasFouiliFeudrsuniFeusiadsidessuiunisldinaiaunuiinanudn o
wluladiledusiunnunainassadmiuinGeusisounudi 5

NAN13398 914 Table 5.

Table 5. Average level and standard deviation of satisfaction standards of students who learned with

multimedia lesson lessons Technology For Grade 5 students.

. . — Satisfaction
Item Question Topics X S.D.
Level

1 The images used are very satisfying with the content and 4.80 0.41 Very Good

learning materials.

2 The animations that are used are satisfying with the content | 4.60 0.51 Very Good
and learning materials.

3 The voice used is very satisfied with the content and 4.53 0.52 Very Good

learning materials.

4 The video clips used are very satisfying with the content | 4.67 0.49 Very Good

and learning materials.

5 The media interacts with learners satisfactorily. 4.80 0.41 Very Good

6 Provide feedback, reinforcement, and satisfying assistance. 4.60 0.51 Very Good

7 Respond to interpersonal differences 4.27 0.46 Good

8 The lessons are flexible, with menus/buttons for students 4.67 0.51 Very Good
to control the lessons conveniently.

9 Ease of use It's not complicated. Ease of use 4.60 0.51 Very Good
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Table 5. Average level and standard deviation of satisfaction standards of students who learned with

multimedia lesson lessons Technology For Grade 5 students (Cont.)

. - — Satisfaction
ltem Question Topics X S.D.
Level
10 | The narration is clear and can arouse a lot of interest. 4.60 0.51 Very Good
11 How fun the lesson was 4.73 0.46 Very Good
12 | Lessons allow students to learn. 4.53 0.52 Very Good
Better than before.

Average Total 4.62 0.48 Very Good

271 Table 5. wuinnufenelavesindsuiifdeunidouuniFousianfiie 3es madasoiflod sy
dmsuiniFeudulioondnudis ieRasundunedonuin dofifasuuuadseylussdunniigaldunded
1. nmillifselatuievuardensFeuslad uay dofl 5. AofujduiusiuiGoussnefianela (X = 4.80, SD.
— 0.52) S09R9ADTON 11. unissudanuaynauuiiesla (X = 4.73, S.D. = 0.51) wazdof 4. maUdRledily
fianelatuidomuardomadousldfuasded 8 undsuianubangu Sy dulvEFoumuauundeuldazain
(X = 4.67,S.D. = 0.49) AWAWY

8. #3UNan13398 (Conclusion)

1. undswTadiiiouweIevedumesidasuiunsldmedauuuiinnudn Sos weluladiiodaady
VinwrAuRnadeasse dndutulsenAnul 5 SUssavanmwiniu 82.78/83.00 %ng_jm’j%ﬂmﬁﬁﬁ&gﬂ”i 80/80

2. amaiFsuifisuasiuurinuranuAnaisassvestiniFeutuisenfinmdil 5 uduTougenitnoudeu
agefifaddyneadnisysu .05

3. iuflwelavestinideuiitireuniSouuniSousadiie Bes msfaseinloledu dwsudnSoudy
fsen@nuti 5 lnesmeglusziuinniian (X = 4.62, SD. = 0.48)

9. aAUTINANTSIVY (Discussion)
M53ITe3 09 MevauumSsuiaffiisuwaIededunesidasusunisldmaiaunufinuin 3o
weluladifioduasunnufnadassaamsuinGouiseudnetf 5 awnsoeAusionaldsil
1. unBsuiaRiiisuuaietiedunesidnsuiunsidmaiaunuiinnuin 3es waluladifieduasy
anuAnadeassedmsuTnSsusouAnwdi 5 dAUsvansnmwindu 82.78/83.00 msinaisenduwdull 1y
wefitelfesnuuuuasinuumFouiadiiie femdnmauasmislfnulusunsunisiasodile it unsums
a¥1991umdnnn3 ADDIE Model Hruntsnsaaaeuudlodounniosindisasgianun 5 i agsaziBonyn
Fupeu sumsmUszavsnmmesuniZouaiiiie 3 ade warihuusudsaudldltaysaitouiilldes Bl
unSeuiiusEavsnMwanaeiia sl denndescuieves (Nawarat & Jaidamrong, 2022) Aild@nwn1swaL
unisgunoufiamedifafiiiouuaiotiedumesidn 3oe manisalmaluladlueuian dmsudnSousy
TseuFnudi 2 nan153denudn uniSeureuinwesiadiifouuaietiedumnedidn Bosmansalinaluladly
owAn dndy tnGeuduliseninuli 2 SussAvsamuniuiesas 90 Feeglunusifidussaniamiidulum
WUt KW - CAl wadugvisynanisifouvesingsuilifeuwseunFeunsuiinnediadiifsuueaieteganieu
oy agnadidedfynsadaa 01 anufanelavesiniSeufiSeudeundeuneufiamesiafiifeuuniotie
Sumai‘Lﬁmag”luizﬁumﬂﬁqm YoNaINUULATIvRs (Phiwkhram, 2016) TadnwNsRALUNE s URBLLADS
VUATEUUBUMBSLER  N15ITENINTANE HANITITENUIN UMSeUABNRIMES UuLASeUnedumeasiin : 1S
Aenanisfinen damnmdrudonissdufund 0.50 dumaluladnisnisfnussduAf 0.58 uniSeu
ARLAIABS ULLASEY8BUMES LRI INTITeneansAnwiiusyansamwindu 81.46/80.06
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2. Han15S e Ui gur N AUANES NATIANBULS SUAUNE WS BUAIIUNLS s UL AR LA g ULLAS BTN
Suwesinduiunsitmalanauiinufn 1599 waluladiisduasuinuweanudnas1sassaamsutniseu

'
aad

fseufnuln 5 nduseugenitneuieuserefiduddgmieadfnszdu .05 nsfinan1siderduguiiileswnan

a a

unieudaddifevuasetnedumesidaiifidvaistuiivssdns amlunsiaunad uasuniufnaseassa

n1an1ss e Tngaunsaimuianuimimnsninieuvesingeuld Wesmnunideuiafdidsuundetie
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(lambuanyarit, 2024) lsvhn533ei3es MsimuIsULUUNMSIANSBusuuY Active leamning Tneldimalulad
falusednnwilnediodiuad oinuenisinadsassd dmsuinSsutulssondnundi 6 lsuSouanse
“Pyadniiey” U Ine1daysn Kan33d8 wud 1. kansfnyvinyen1sAnadnaassd mnmsvikuuyseidiy
wuiiinFeudnlngfsedunmsanaiassdoglunusieds nnuuudunanginssuinwensAnaiisassdly
amsiiasuuuedseglussiuiiunansie 3.45 uasnamsaunngunuintadefiiinaderinuemsanaineassd
fie anmuandeu Usvauntsalludinusysiu uasiinuedin uenantuauidoves (kumpang, 2024) l§vinis
AoiFos mawaunanuansolumsmenmaivadenslidyyussivsieduaiunsanaieassd dmdu

v =

UnAnwseaugauAne) nan1539enuln (1) aviduszdnsna (E) ¥09n139ANANTIUATLT8US A28N151Y

a ¢

Uyayusehvgiiiedaaiunsfnadsassalidniiiu 0.5 wansiddeuiinnuinuiandudesay 50 (2) M3

[}
[ I3 v

afuassAvesfBouanidudesay 82.25 Geganinnasidosar 70 Aszdutiddny 0.05 (3) AnuflenelavesdiFeu
agluszau maﬁqm way (Kim-ng et al, 2023) lavhmsisedesnsdunuiinnudaiiowauinuesniseudu
Tapuwesiindne) namsinwmu 1) udsnsldunufinudaiionmuinusniserudulanuvesindnend
Anadeegil 46.15 wazddnidoauuinnsgiuegil 6.76 udluvasiinounsldunuiianudafiewmuinugas
grudulannuvesindnuniidiadeegi 38.81 wasfidnudoavuasgiuegil 5.80 dfudlowieuisuanu
wAnAsveALadneuLasndin1sldunufim A enauihve e 1w ulanuvesdndnwmuinday
WANANSYEIALRALTY 7.34

3. wamiﬁﬂmmmﬁqwdwmﬁﬁEJu‘17fL%'aué’aaUWL%'auﬁaﬁﬁLﬁaﬁ"mﬁumﬂimﬂﬁﬂLquﬁmmﬁm
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S.D. = 0.48) ﬁaﬁtﬂumﬁ’]wwL?&Juﬂ’aﬁﬁLﬁ&mum?aﬁdwaﬁumaﬂﬁmﬁlﬁ%’mﬁwﬁﬂmmw danumungaudunisly
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(Uthai, 2020) lé@nwmswanunisousaniiimeses weluladasaumanasnsaeas HanIsanenuIWanis
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This study aimed to develop and evaluate a smart silkworm farm
application specifically designed for elderly farmers and to transfer the
technology to the silkworm farming community in Ta Bao Sub-district,
Prasat District, Surin Province. The research employed Mixed Methods
Research combined with the Agile-Scrum development framework. The
sample consisted of 30 female farmers, aged 65-70 years, with 5-15 years
of experience in silkworm rearing. Results showed that the developed
application significantly increased silkworm survival rates from 72% to
96% and improved average yield from 10.2 kg to 18.5 kg (+44.5%). The
average rearing period decreased from 26 days to 19.1 days, while the
average income per generation increased by 105.6% from 15,300 to
31,450 baht. The most popular features were feeding alerts and cleaning
notifications. Initial challenges with small fonts and dialect recognition
were successfully addressed in version 2. Technology transfer created a
sustainable “learning community” where farmers supported each other
through peer-to-peer learning.

Keywords: Smart Farming, Silkworm Farming, Technology Acceptance,

Silkworm Protection, Agile-Scrum
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1. uni (Introduction)
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Table 1. Summary of the Literature Matrix.
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Target
Researcher Theory/Framework G $ Technology Key Findings Limitations
roup
Davis (1989) TAM General Computer PU and PEOU are  Not specific to
users systems key factors elderly groups
Khaspuria et al.,  TAM, UTAUT Thai Smart PU has the Not specific to
(2024) farmers agriculture highest influence  silkworm farming
Lindberg & De UX Design Elderly Mobile Customization is Not in the
Troyer (2021) users applications significant agricultural
context
4. NIDULUIAANIIUITY (Conceptual Framework)
Legend:
MODERATING YARIABLES PU = Perceived Usefulness
*Age  Education Level PEOU = Perceived Ease of Use

- Digital Experience

— = Direct causal relationshi
- Economic Status P

-- = Moderating relationship
(-) = Negative moderating efiect

INDEPENDENT * DEPENDENT 4
VARIABLES VARIABLES !

Perceived « Intention to Use

Usefulmess (PU) >| « Actual Usage !

Perceived Ease + User Satisfaction :

of Use (PEOU) « Silkworm |~ '

loT Compatibility Farming

Elderly-Friendly Performance

Design

Agile Development

Process

Figure 1. Conceptual Framework for Smart Silkworm Farm Application Adoption by Elderly Farmers (Based
on TAM and DOI Theories).

nsauLIARIIEt (Figure 1) uansanuduiudiBanauaseninedaudseng 4 Tumsfnwnisseuiy

wielulauoundiaduidedlnudaaiozveunuasnsgele noutsoondu 3 ngundn Téud
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asIwas 4) nseenuuuidufinsrergale (Elderly-Friendly Design) Aa nMsenuuy UVUX fitmanzauriy
{901y 5) nszuiun1snauIuuelad (Agle Development Process) A N1514 Agile-Scrum Tuntswaiun
wounaiAduy

2. §uUsana (Dependent Variables) Usznausae 4 sauds Taud 1) aaudalald (ntention to
Use) fonmusslalunisthueundiadusléonu 2) mslénuass (Actual Usage) e wafinssunisldauueundia
Fua3a 3) aruianela (User Satisfaction) fio seauauianelasanisldauneundintu wag 4) Usednsam
nsiaeslvia (Silkworm Farming Performance) file nadnssmuUszansamnsiaesiva

3. A9uUsAIAY (Moderating Variables) Usgnausde 4 duuUs Lawa 01g (Age) 5¥AUNITANY
(Education Level) Uszaun13aiAdsia (Digital Experience) Wagan1uzn19@sugna (Economic Status) Feazdana
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5. 35aHueu3de (Research Methodology)
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Diagram (Figure 2.) ﬁﬂ%’uﬂqﬂﬁﬁmm%’mLﬁ]uLLaxémléfd1&J%gumemmé’uﬂ’uﬁ‘ﬁw’mgmﬁﬁa;&aiﬂ% sy ng
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SilkwormStage, tag ProductionPlan THunusounisiaodl JomsatgiAvle wazilmaneniswana 3) Judin
A an334 (Activity Records) la un" Aana FeedingRecord, CleaningRecord, EnvironmentRecord, hag
HealthRecord datfiutufinnislievns nisvianuazein anmuindey wazguainlu 4) gruaaug taun
Aaa DiseaseType waw PestType Tdifiutoyadadalsanazdnglng uay 5. n1sudaiiou (Notifications) laun
Aand NotificationType wag Notification s995Unsudsioutuuisalng wu msliemskaznsyauazen
Feanursavunadradu Class Diagram 16y Figure 2. %nimm%’wﬁyﬂhaLﬁ’umﬂmﬂuiuaa (Modularity)
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molule
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1. madam3gld ldun aana User danfuteyainunsnsuazienloaiu Farm
2. 1astinvueuluy laun Aana SilkwormBatch, SilkwormsStage, wag ProductionPlan Tafunu
soumsiaesiva Jonmsasgaule wazidmnenisnde
3. dunnfanssy laun Aand FeedingRecord, CleaningRecord, EnvironmentRecord, LLa g
HealthRecord
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User Farm SilkwormBatch Sillkwo Stage
- userld - farmId - batchld - SERGBIA
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" . - name
- email - location - endDate _ description
- password - userld (FK) - farmlId (FK) B

Notification
NotificationType - notificationId
- typeld - message
- description - batchld (FK)
- typeld (FK)
DisenselvVie HealthRecord
- diseaseld 1. - healthlId
- name T |- diseaseld
- symptoms - pestld
1% - batchld (FK)
PestType
- pestld
- name
- impact
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FeedingRecord
- feedingld

- date

- amount

- batchld (FK)

CleaningRecord
- cleaningld

- date

- batchld (FK)

EnvironmentRecord
- envld

- temperature

- humidity

- batchld (FK)

ProductionPlan
- planld

- targetYield

- batchld (FK)

Figure 2. Class Diagram of Smart Silkworm Farm Application Architecture.

5.5 SunauAsAIUNTITE
deiifiunside 4 sveudn dil

1. 1938UM13 (AATIEAAUABINITUAENUILITINTN)
2. MINALEUNAATY (Agile-Scrum, 8 Sprint) Tdsyagiian 4 Wheunuadu 8 aufus urazausuad
LW ne AU Aaus MVP 9ufanedtudienenase fAanssy Sprint Planning, Daily Scrum, Backlog
Refinement, Review U@ Retrospective ila3u Feedback 9ngfltuazusudgiesssioiiles lu Figure 3.

Agile Development

Product Backlog Sprint Backlog InProgress To Do Review/
Testing

As a user, | want Develop voice Set up Coding

to control the information voice voice Test voice

silkworm APl module notification com- command

application with message mand accuracy

voice commands  Implement templates Integr-

so that | operate  notification ation T

it hands-free syslem Conduct notification
backend user system

As auser, | RSIVE A == [ranchions

receive notification Develop voice pleted ality

about Information ul

feeding APl module wire-

schedules & frames

environmental Design U/UX for

conditions to for nil ficiaun elderly

optimize silkwo- front users

rm health end

Design UIVUX
for elderty
users

Figure 3. Agile-Scrum Development Process Framework.
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910 Figure 3. NTEUIUNITWAIUIYONA LITWUU Agile Scrum Taesimaduilsng 9 19w Product
Backlog, Sprint Backlog, To Do, In Progress, Done, Way Review/Testing W3 ou@1981991UN LA 829 0IAUNTS

PauLeUnaLATWAs Y I0einNTIRUNSHRIITaNARISIL Table 2.

Table 2. Agile-Scrum Software Development Plan

Timeline Sprint Main Goal Key Epic / User Story Output (Definition of Done)
May  Sprint O Team Setup - Appoint Product Owner / Scrum — / Epic-level Backlog
1-5 - Kick-off (5 days)- Tool Preparation Master / Dev Team (< 7) V Definition of Ready/Done
- Product Vision - Setup Git, CI/CD, Jira, React s,
) V' 4-month Roadmap
TypeScript - Install PWS, create
Database (SQLite + Supabase)
May  Sprint 1 Inception & UX - US-1: Gather Pain Points from N4 Low-Fidelity Wireframe
6-19 - Inception & UX survey/interviews

- US-2: Wireframe (main screen +

navigation)

V' Persona set for elderly

farmers

May 1-5 Sprint 0 Kick-off Team Setup — Tool

(5 days)

- Assign Product Owner / Scrum

Preparation — Product Master / Dev Team (< 7)

- Setup Git, CI/CD, Jira, React.js,
TypeScript

- Install PWS, create Database
(SQLite + Supabase)

Vision

v Epic-level Backlog
V Definition of Ready / Done
v d-month Roadmap

May 6-19 Sprint 1
Inception & UX

- US-1: Gather Pain Points

(survey/interview)

Inception & UX

- US-2: Wireframe (main screen

+ navigation)

v Low-Fidelity Wireframe

v Persona set (elderly

farmers)

May

Sprint 2 Data &

20-Jun 2 Database

Data & Database - US-3: ER Diagram / Data
Dictionary
- US-4: Setup Google

Sheet — Looker Studio Dashboard

V' Main schema & key relationship

v Prototype with online
mock-up

Jun 3-16  Sprint 3 Core  Core Module v0.1 - US-5: Feeding Schedule V' Silkworm batch creation
Module vO0.1 Module form
- US-6: Feeding Notification Table < Job Scheduler (unit test = 70%)
Jun 17-30 Sprint 4 Alerts Alerts & Line Bot -US-7: Push Notification / Line V' Real-device notification test
&Line Bot Bot AP v Elderly Ul toggle completed
- US-8: Ul togsgle for elderly users
Jul 1-14  Sprint 5 Recording & Image - US-9: Camera / Gallery Upload  / Image upload (<200 KB/pic)
Recording &  Upload - US-10: Data entry form Y Silkworm record display
Image Upload (URL link)
Jul 15-28  Sprint 6 Reporting & Analytics - US-11: Survival Rate Report V' Looker Studio Dashboard (beta)
Reporting & - US-12: Export CSV/PDF V4 Export to PDF working
Analytics
Jul 29-Aug Sprint 7 Field Field Pilot -~ Batch 1 - US-13: Deploy to 30 elderly V Pilot Logbook (30 participants)
11 Pilot — Batch 1 farmers (Batch 1) V Critical Bug Report <5 items
Aug 12-25 Sprint 8 Refine Refine & Hardening - US-14: U/UX refinement from  / Release Candidate 1.0
& Hardening feedback V' Voice/manual guide (TH)
- US-15: Test Coverage > 85% ready
- US-16: Manual update
- US-17: Infographic guide
[368]
Citation:

Qe

Wayalun, S., Kaoechan, S., Meesit, S., Viboonaut, W., Arsasern, P., & Thanee, R. (2025). Development of High-Performance Supervising Smart Silk
Farm System Application Technology. Journal of Computer and Creative Technology, 3(3), 361-376. https://doi.org/10.65205/jcct.2025.2548.



Journal of Computer and Creative Technology | Vol.3 No.3 (September - December 2025)

Nsarsreuiamesuavialuladaineessa | U9 3 atuil 3 (Mugneu - AN 2568)

Table 2. Agile-Scrum Software Development Plan (Cont.)

ISSN 2985-1580 (Print)
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Timeline Sprint Main Goal Key Epic / User Story Output (Definition of Done)
Aug 26-31 Sprint Retro & Retrospective & - Sprint Review with farmers V' “Lessons Learned”
Planning Planning - Roadmap post-launch Document
Vv Q4 Backlog
May 1-5  Sprint 0 Kick ~ Team Setup - Assign Product Owner / N4 Epic-level Backlog
-off (5days) - Tool Preparation Scrum Master/Dev Team (< 7) V Definition of Readly /
— Product Vision - Setup Git, CI/CD, Jira, Reactjs, Done
o oote Y emonth oy
(SQLite + Supabase)
May 6-19 Sprint 1 Inception & UX - US-1: Gather Pain Points N4 Low-Fidelity Wireframe
Inception & UX (survey/interview) V Persona set (elderly
- US-2: Wireframe (main farmers)
screen + navigation)
May Sprint 2 Data & Data & Database - US-3: ER Diagram / Data N4 Entity-Relationship
20-Jun 2 Database Dictionary Diagram
- US-4: Setup Google sheet V' Prototype dashboard online
—> Looker Studio Dashboard
Jun Sprint 3 Core  Core Module v0.1 - US-5: “Feeding Schedule” V' Silkworm rearing form
3716 Module v0.1 module V' Job Scheduler tested
- US-6: Feeding notification system (Unit Test » 70%)
Jun Sprint 4 Notification & - US-7: Push Notification / V' Notification on real
17-30  Notification & Line Bot Line Bot API devices
Line Bot - US-8: Elderly-friendly V4 Toggle control in-app
font/large button
Jul Sprint 5 Recording & Image - US-9: Camera / Gallery Upload -/ Upload function (<200
1-14  Recording & US-10: Import URL for image KB/image)
Image data v Image storage for silkworm
Jul Sprint 6 Report  Report & Analytics - US-11: Report survival rate V' Looker Studio Dashboard
15-28 & Analytics - US-12: Export CSV/PDF (Beta)
v Export PDF
Jul 29-Aug  Sprint 7 Field  Field Pilot Batch 1 - US-13: Deploy with 30 elderly V Pilot Logbook completed
11 Pilot (Batch 1) farmers (Batch 1) (30 farmers)
v Gitical Bug Report <5 items
Aug Sprint 8 Refine  Refine & Hardening - US-14: Collect feedback & bug V Release Candidate 1.0
12-25 & Hardening log v User manual (TH) ready
- US-15: Revise UI/UX
- US-16: Test coverage > 85%
- US-17: User manual +
infographic
Aug Sprint Retro & Sprint Review & - Sprint Review with farmers V' “Lessons Leamed”
26-31 Plan (Batch 2)  Planning (Batch 2) - Roadmap post-launch

document

v Backlog for Q4 sprint

3. szevmaveaedldiungunumsnsgede dmou 30 au luiuiinu Smisgiuns lnenudeyadaiunm

laun nandn wazdnsin1ssenddn uavilenunin taun nsdunauaznsdunival Mameasaaidunisuyls
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WaunguAAN-IquIsY 2567 S§QLﬂuﬂiaqﬁNu13Jmmgﬂslu%’wfmq%uwit.azmu’lzamiaﬂm,?iyaﬂuu faiduasitudi
AnanumndUaminaziinisinmukiu LINE Group 1efuiieudladamiiud saufsnslddinwangidoansy
owudgmiamewih

4. szgzn1sUsziliuuazanevennalulad lnen1slieszideyainisaiuaudiuyssiu (Covariates)
¥un 01y Uszaunsalideslny nsldaudnlaly wazaewus/wadalng suiainnsienegsiaiigl
(Sensitivity Analysis) Tngdassnsdiinunsnsgizudu @nussansain 10-20%) Weufundufidedlusioadn
ileUsziiumuAMUTBHAdNG uazagUNaLiioai LIS oS

Table 3. Summarizes the Core Features that Support Hypothesis Testing.

Feature Objective Measurement Metric
Smart Planning Reduce planning time Time-to-plan metric
Auto Alerts Increase survival rate Survival rate tracking
Voice Commands Enhance adoption among elderly users Usage frequency
Visual Analytics Improve comprehension User comprehension score
Community Share Promote technology transfer Social sharing metrics

971 Table 3. wansia Core Features TouA Meununsiaedlny, ssuunsudadoudalui@ dsnnsde

VB9, S189°UEDR wazn1satenennalulad
5.6 MaiusIusImdoya

matfiudayaienaunin lnegatiu Msfdiusin n1seusuujuRass waznsfanusuuraunay (§une
warduniwal) mugmaiudeyadeiunna wuudsadiu Log msldauueundindunaskandnasa) Jinsievde
affnssannuaginesideya Log sumsvinnilestoyaifleatauuiliy
5.7 afanldlumsAeneidoya

NI YadABanssan 1dun 19aade a'aul,ﬁmwummgm (S.D.), MINAdauA Y (paired t-test)
ilersuifieuriou-vnds

6. Wan15238 (Results)
ATy R gideyaosaluszuy nedwsaguldid
6.1 nanaalulafuaundindussuulsaFeudedusaaiesussansnings
1. U3unmaidsslva Jaym uazaudoams
nsdunmnunsng 30 s1elu svaniun Smdegsuns (1-7 w.e. 2567) nudulngduanseny
65-70 ¥ (Uszaunise] 5-15 U) aunsnwvduiiugiudosas 86.6 uarilausnlvinld Sovay 70 widmavinue
Advia dednin fe szeznainisdunadies 7 Tu wdissnsmegeuiiises (Pilot Test) uazadsiinisvenenaly
puanentliaseunquisunaiasslnuimun SsdesiimsRanuniinfslussoren nqulidriamdiulngdu
fdedlvuiifianuaninsngaagldsunmsouiuduamndulug (Monudensumsiouluuuarldsussa
seuUsn) Sadimundululifnondnuarsnsenguninaadsvennunsnsiil mavasadluadsiiniums
Wisatuiideldnandnios %dm%gﬂlﬂasﬁaummﬁuuﬂamuqamaﬁaﬁuﬁﬁLmef’Nﬁ’u F9A58N15An®
saroslunaeiiuiiuasmansggnia ieBuduanuasiinasanindefovesuadns
2. HamIiaLLagAd UL UNGLATY
HanIsWaLIkeUNGATY WUl Hiwedinuveaueundadu laun 1) Voice Command fag Web
Speech APl fisasiuniwilng 2) szuuudaiousaaiosfiusumusUuuumsidsweausazinumsns 3) nisvhan
Wuv Offline-first AidaAdeyaiilefidumesida 4) msinsizsinunliuandeyause inaides uas 5) ssuuuds
Weuwdamennsainnguuuudoyaiiatnasnuide doghaueundiadu & Figure 4. waw Figure 5,
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Figure 4. Main Interface (a) Functions of Smart Silkworm Farm Application (b) and Warning Button (c).
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Figure 5. Weight Screen (a), Feeding and Temperature-Humidity Screen (b), Take Picture Screen (o), Clear &
Save (d)

Table 4. Comparison of Silkworm Farming Performance Before and After Application.

Before After
. Batch  Batch
Indicator Application Application . % Change  p-value
(M+SD) (MzSD)
Average yield (kg/batch) 102+ 1.8 185+ 23 12.80 18.5 +44.5%*** < 0.001
Survival rate (%) 72.0 + 85 96.0 + 3.2 89 96 +33.3%*** < 0.001
Rearing period (days) 260+ 2.1 19.1 + 1.7 215 19.1 -26.5%** < 0.01

Income per batch (Baht) 15,300 + 2,450 31,450 + 3,120 19,200 31,450 +105.6%*** < 0.001
Note: N = 30, * p < 0.05, ** p < 0.01, *** p < 0.001, statistical test used: paired t-test

910 Table 4. wansnsiUSeuisuuseansannisiaeelununaularrdanisidiounandu nuIHanas
WRAYLarINIINITTINT IR T Lo sTTedAYV9alA (p < 0.001) YuzAiszuzialdvanas wazs1ulaiuy
NI avvieuldiudefnennveseundindusanisensesulseansainnisiaealng

(371]

Citation:

\| Wayalun, S., Kaoechan, S., Meesit, S., Viboonaut, W., Arsasern, P., & Thanee, R. (2025). Development of High-Performance Supervising Smart Silk
9 Farm System Application Technology. Journal of Computer and Creative Technology, 3(3), 361-376. https://doi.ore/10.65205/jcct.2025.2548.




Journal of Computer and Creative Technology | Vol.3 No.3 (September - December 2025) ISSN 2985-1580 (Print)
Nsasrenimesuazvaluladadneassa | U9 3 atuil 3 (Fueigu - SuanAw 2568) ISSN 2985-1599 (Online)

3. wansuseliunsidauiliaes
NA91UITY A9 Table 5.

Table 5. Comparison of Application Features Before and After the Update.

Before Using App After Using App

Feature Evaluation/Remarks
(Baseline) (Mean * SD)
Feeding reminder system  Manual notetaking 4.6 +0.5 High satisfaction score, effectively
per feeding/month solves feeding reminder problems
Temperature & humidity ~ Manual observation 4.4 +0.6 Used sensors/logs, allowing timely
monitoring detection
Hygiene reminder No reminder system 4.0+ 0.6 Helps prevent disease accumulation

(e.g., germs, humidity)

Recording (feeding/logs) Notebook/paper logs 39+0.7 Consolidate data for CBA analysis
Disease/abnormality Farmer’s experience 43+ 0.7 Provides early warnings

alert system only (e.g., Grasserie disease, deformities)
Voice command Not available 47 +04 Supports elderly use, improves

accessibility
User satisfaction . 48+ 0.5 Significant improvement confirmed
(baseline 4.2 + 0.6)  (paired t-test, p < 0.05)

911 Table 5. wandbiiiuinflinesnanvisuadnzuuuanuiianelageluegafideddy Tnanmz

v
a a =

#iveslu wu Voice Command wagszuuudaiousin q Pielviggeisldnulaazamnuasiivssansamunniy

a

6.2 nan1saanLULLATWAILWUNAIAduszuLTsuFawd vdlvudaasesiifisumasiamanzaudmiu
NYAINIETB

NaRBULUMAATYERY Wui1 eldladesoiuifinain 15,300 vmidu 31,450 U (+105.6%) lnesinng
andlddny Aewnslvu 750 u/gu @nmsliomnsiungaumuduugtihusaueUnaiadiy) fen 580 Un/
$u (nnsiesiulsafifiusyansnm uarannanvheo 25 $alue/gu @nszuusdaieudaluif®) msdwond
dengimilvman 150 U1/nn. wagFuuNIHARLRAY 8,500 UI/Fu

40391989 Mlsand (Net Benefit) = Hauselonisiu - Auyus
dnsaunaUstlevise dunu (BCR) = nauselevsiu + Auyus

Table 6. Cost-Benefit Analysis (One Cycle and 3-Year Projection)

Items One Cycle 3-Year Projection
Total Cost (Baht) 12,000 36,500
Total Benefit (Baht) 31,450 105,000
Net Benefit (Baht) 19,450 68,500
Benefit-Cost Ratio (BCR) 2.62 2.87

971 Table 6. UWAAIHANTTIATILIR U U-HARDULIUTISFBTOUNSHEARAENIAIANITAl 3 U Wud1 BCR >
1 lunnnsdl uansdennnuAuAvensidueundwdudsdnilussssdunasssazend

6.3 nan1susziiuUszAnsnmniseansumaluladvesinensnsgelslagldlama Technology Acceptance
Model (TAM) wag Diffusion of Innovation (DOI)

1. MIgauiuuaznIsuNINIEAUIANTINYaLNEAINTgedE nansinevenmalulagueundiaduuings
Inwnsnsgeis nudnnwesnsalvgdnisaeuiuideuan Tnednisldauesedsoidewasinmsuanivasy
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Figure 6. LINE “Learning Community” (a) and Diffusion of Innovation Curve among Elderly Farmers (b).
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7. #3Unan15338 (Conclusion)
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niAfe maveenaginuninsiiiluiafesmilsinnuuanitsosuiunwaganundouvesdlinu snddel
wandlyiiiiuinnisesnuuy UVUX Avsngauduggelefiunumddgliviiuilsidunshauresueundindu
Tngianzmsliveusiaunnlvg) svuu Voice Command Suilussdnnufiamsiidwaydmsunsiauimalulad
Wnuaslueuian

ALl uiteddudungud TAM uaz DOl luuiumaunsnslneaste Tasnud “mssud
Ustlom)” 1uiladeddnyiian waznsil “Digital Coach” lugmmurieisamsunsnszanemalulad

AnuneBsURTR nadnsiamnsnrosengalulainunsdutasaenonagiiuiisng q Mauseme Lo
atuayugsenans Thailand 4.0 wag BCG Economy lumsenszaunianunsimemnalulagfiva

fodiaveansife (1) nquiesnadununsnsdiondniidndennudmasivnuridviadosu Feenal
agviounmmveanuasnsly (2) mveaedutisggiuanzauuasiinisiaanilnddnaniiuide oradmasie
UsrAnsnmiigeniinisldenaiduannsund (3) ssesinamaaeadiios 2 seunsidsduiiuiiien @) anudsdu
Y9INTIFNURALNTVEENA LN TIEABINIINTANIRAN LT T EZET)

8. anusnenan15733e (Discussion)

8.1 nsUSBuLiBuAiuIUIenDURTN

NANSANE@DAAABINUIIUYBY Dhingra & Mudgal (2019) fimuin Perceived Usefulness ﬁﬁw%waqqqm
sonssensumalulad winuitediiudiflmilunsesnuuy UX dwiugelouasnisld Agile-Scrum Tutdum
\NUATNTIY B991997n1UT0s Lindberg & De Troyer (2021) fidnwiluusunnisldeuilvauiiamsinizasiv
mngmlmLLazLLamﬂﬁLﬁudﬂmiaaﬂLmuﬁﬁwﬁqﬁaﬁwﬁ’wuﬁiiuLLasm%wﬁmmﬁﬁm

8.2 nsvauiumaluladvainuninsge iy

o '
o

KAMIANYIWARIT nwnsnafiunmAanLeUNAIATuTuT ensifunandn (fudu 44.5% lugu 2) uas
msandunu Isiadulaldinaluladedsnd ufandu nguigeienisesnuuu UVUX Adudinsfuasauas
WoANIIUHFIRY UM Ivenenaud Sevar 20 ananududeuiyieay 30 uarUSu Voice Recognition T34
Feanwlve Freenseduauiisnelasgediteddgyaenndoaman UX §asisues Gomez-Hermandez et al.
(2023) n1aifiatures “guanuiiniadouy” Funvnsnsfidermgnaneidu “Digital Coach” Tiftouthu nsld
LINE waniUdsuadndunazuddamlnefinisuanideudeninuade 10-159eau/du thlngldsidsna (Digital
Coach) AelsiAnAdevnetiomdeiidsdusgslsinm msld LINE enadrinlunguivnaunsvlnunierinugadia
fefesdimseusiminifuuarnsaduayuetisraliosguuuugmaumalioudiunndannnsld LNE Tusnunwns
Suisnidunisuvideyasialu Tnslusud dnnsadne Digital Coach Aiiluszuunisdrenenmealuladuuy
amnzarasarilassadieianu venainiuda Weusuiladesiy wu Ussaunsaluazaneiug wavosnisld
weudsnafiuuinegwifedfyrenandnuardnssendeaenadosiumsiianzinulifiuansinnsdisus
ganaleuselovd wilszdvininanas 10-20%

= - | ¥ o o a v g

8.3 Auatawasdedninlunisinunadng
namMsinduvenandsaie +44.5% azvouliiiulszdvsuaveweundindu widdidediafinasse s
eun maiudeyavinggniaisawaznguinunsnsieondnifianudiueyas Fweravilianfilaganiianudu

Y
o '

asnndluldiuinensnIdisudu nms@nwisielumisveneraludunuazggniad uiieduduninuiiieie
(Robustness) wazsinaruiiallgle uenanfidslifimsfinaunaluszareny (Follow-Up) 3spasiinnsiiudeya
poles 1-2 U 1ieusziliumugadu (Sustainability) YowWadns samfsniswenles AI/ML irenensailsalu
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waAnssumslitens uazdswnden Jesluguteyadfalumsimumaluladlimnzauuasiuseansam
wntuluaunan

fodran1side 1) anuinideievomadng (Robustness) fosiavesnuilfomafudeyasgluiuifies
wazqgmaiien nisneassluasddndumaifissiiuiifios 1 Smingdund) wasliioan 7 fu feonadill
agvioumnuiuudsmuggniaviefiuiifiunndnaty Sansiimsdnwdedodunaeiiuinasvansggnia e
fudunnuasiinasanuindedevomadns 2) aAnuitiluld (Generalizability) nsifisduvessandnda 44.5%
oA Tiudnunzanizvesngy fedreiiuifdvailoain fuszaunisaigs uagldfuiusidaunings 39
mssesinsidlumsedunenadnsludanumsnsiluviesisusulul 3) mssensuuazmsunsnszaremealulad
Wlernunszdu namseensuLarmsunsnszaeIgnnliluiideidion Iagld Diffusion of Innovation Curve
LARINNTUUINANEBaNT UL S M TINNTaTaNnTBaNTU (S-curve) FedaglifiunisiuasundamgAnssunisii
welulagluldveanunsnsgelolédaauiu 4) audadiu (Sustainability) vuisslsifideyantsiama (Follow-
Up) ndamsaneneamaluladlusseze 1wy msasegvesnisldbeundindurienisandnilsa 31n3sinside
Aanuegiates 1-2 U iilefuduaudsduvesmadwsile 5) unuimues AVML sonadns Tuga A/ML va9
woundaduiiunumadfgymenaans tawn nsld Time Series SLumw‘huwmm%uuazqwqﬁ \etaeinwasns
USuanmuwindenegavinzay denasosngisen vaiiluga K-means Clustering T3 uunnginssunisiuves
nuaulyy wagliga DNN @y Voice Command figanguassasiunsldanuvesygeis n1sysainis Al/ML
éfma'nLﬁuﬂﬁaﬁwﬁmﬁﬁﬂﬁmamémLLazé”mi'ﬁa@Lﬁuﬁuaﬂﬂqﬁﬁaﬁﬁm

9. 23AAMUUALNTTEIMUNIIYINTT (Research Contributions)

9.1 NMs¥dUTINTINg ] (Theoretical Contributions)

qm%a"faﬁLﬁumﬁﬂumuLLiﬂﬁﬁuﬁuLLas‘umam‘wﬁ TAM, UTAUT uag DOI luuSuninunsnsgeds wuin
ns3uiUszlon (Perceived Usefulness) Wuiladuddayiigarenissensuneundiadu wagmsesnuuy UI/UX
Amnzanfuigele annsnanglassadunsldnuldedadaay

9.2 N150dIUIINTIITNTS (Methodological Contributions)

W umﬁﬂmﬂ%ﬂmﬂﬁwmu Mixed Methods Research 191U Agile-Scrum Framework Tun1swaiun
watinuasdnsunguazuns lneld 8 aususdu feedback dawiles vilsaunsnuuussiiaes iwu Afunds
Unvualng waztunouldnuduas Fenald waterfall azlslanansanouauasdiui n1sld Adle fduddalu
nsiiunanda +44.5% awsztieliueuldnuiewarasmudomnsae

9.3 AM5aldIUIMTIU[UR (Practical Contributions)
uinnssuiindulsznaude 3 Usens: (1) ueundinduidedlvaiiunedudgels £ Voice Command uagnis
ufaioudaaior (2) Tuiaa Digital Coach fildinunsnsthsoududarevenmalulad (3) 3Uluu Learning
Community #1u LINE agnslsfiny anudsduvesmaussloviutuiadoneuen wu sianannlny wandos;
nauny uazulonienisdn Tamsiinishenumanaassgialussozen (2-3 9) Wedusuneldfifiutu
9.4 madaulasiuuleunesziuwd (Policy Contributions)

suideiaonadostugnsamans Thailand 4.0uazuleus BCG Economy fiiunislémaluladifienia
yarwdnfasiinuns sadnsiigaindgeisausaldimalulaglsedeiiuszanian Sadudeyaddndmiu
msftmuauleuveinuinalulaginuasluszdudsame

10.9o1duauUZIUAY (Recommendation)

1. YarausuuziBamaiia Liiulugaiiaszailsna1na1n (image Recognition) 1neld Machine Learning
wasidouseszuuliomnsonluia (Auto-Feeding System) Saufunssuinsasuaesidu DHT22 dwsuainy
LLﬂuET’]ﬁQJ%‘H LLasLﬁuL%uL%aﬁ‘LLm (LDR) Lﬁammmmwm@ﬁauﬁmmzau
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2. PorsuauuzBendivd dwmiumsveenageats uuzilriannufinneuimsfisi (1) ueundiadu (2)
Yareiiiugu (3) Masusiuay (4) msatuayundsmsne Tasfleidudulszana 15,000-20,000 VWA B
inwasnsanansnAuuldnielu 2-3 seunsides

3. fawusuuzaITeauan 1) AnvuszAvEmrwoaueUndiadui unwesnsiid ssiuvinuruazszaunisal
fivainuate naasslunatsgenianazaningferniad uans1ady wagdaniunisldauszezen
Tnglaifimaunsnuesanniiuidde 2) Anvifanuszessvaneiiuiiileriia robustness voswan1side wasimun
szUUNIIERUEUNAY (Traceability System) dmsutdula 1l ouiugariuazawd ofioveswdn st
Tnulvglupainaina lngwdunsldvalulag QR Code way Database

11. AnAnssuUszne

qwuﬁ%’aﬁiﬁ%’unuaﬁuawmﬂ nNowuaaSIINeImans ITeuaruinngsy auUsENIANIING 1§83194Y
g5uns UsedUauuswana 2567 LAz UASEIlY Artifical Intelligence Tunsadenmesianus vy (ChatGPT) uag
Souiseundngan1w18Inge (ChatGPT) usinmsinszideyawaraiuran1sidedunisanidunsiaetnideies
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The Development of Digital Volunteers to Promote Knowledge and Skills in

Technology as Guideline for Model Digital Community in Surin Province
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Abstract

This study aimed to develop digital volunteers with the competencies,
knowledge, and skills necessary for effectively transferring digital
technology knowledge to the community, to compare digital technology
leamning outcomes of digital volunteers before and after the training, and
to evaluate the satisfaction with the implementation of the digital
volunteer development program in promoting digital knowledge and
skills, as guideline for model digital communities in Surin Province. The
study targeted 150 digital volunteers from Ban Mueang Ling, Ban
Charaphat, Ban Nong Saeng, Ban Nong Khu, Ban Prathun, and
Huayjingwittaya School in Surin Province, selected through purposive
sampling. The research instruments included 1) digital volunteer learning
activities, 2) pre-training and post-training technology learning tests, and
3) satisfaction questionnaires. Data was analyzed using descriptive
statistics: percentages, means, standard deviations, and a dependent t-
test for comparative analysis. Results showed that the technology
learning activities were of high quality overall (M = 4.54, S.D. = 0.54).
Moreover, the participants’ mean scores increased from 8.71 pre-training
to 19.69 post-training, with a statistically significant improvement at the
.05 level. Overall satisfaction with the program was at the highest level
(M =4.88, S.D. = 0.31). These findings indicate that the training effectively
enhanced the knowledge and skills of digital volunteers and that the
program was highly appreciated by participants, supporting the
development of model digital communities in Surin Province.
Keywords: Digital Volunteer, Technology Skills, Model Digital Community
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UnAnga

mafoadiiliagussasdifioimnenaadnsfialilaussous anug uas
vinweiimuzandonisatenenamdumaluladfdaunguwu ile
Wisuiluranisiseuianunalulagneulagnainiseusuonaadasadvia
waziileUssifiunmianslasenissidununisianeianalinsidvaie
duasuanuuagiinueaunalulaguuimisgyuouiivasunuuludmin
g3und nauidmune Ae oraatasndraidnsamounluaniiuifmia
q3uns Usenausiy Urulesds Uruansie Urunuesuas Uhunuesg Uhu
Usenu waglsu3ounieaTeinen 91u7u 150 AU lagldaniuuianeas
13 osflefi 14 lun153de leun 1) AanssunisiFouieranainsida 2)
wuunegeuiansiseuiivaluladnou-vaainseusy 3) wuuuszilundnuig
welanamssiiunu Ansgideyalagldadafiugiu 1dun diosar Aads
dudsauunsgu wagadfIouliioy ttest WU dependent namside
wud Aanssumsiseuimunaluladdmivearalinsidvia dnunmilags
ogflusgdufinn (M= 4.54, SD. = 0.54) uenaniinanisidouivasdidriau
PUTIMATOUTH WU 19.69 Faganinazuuuladunounisous ity 8.71
sgaiiduddyneadffisedu 05 wavsyauanufanelasenisdisaunis
WarneraaiasAavia Tnesameglusefuinniian (M= 4.88, SD. =0.31) 91
wamﬁ%’a%lﬁl,ﬁuhmiﬁwmmmaﬁﬂsﬁ%ﬁammsaﬁnLa%ummil,l,axﬁﬂm
Frumeluladlusziugeiy dwalhfanisiaugusuidtadunuuludmia
dumsla

o (Y

AE1AgY: o1aalasAava, inweiumalulad, YuwuRIviasuwuy

1. umi1 (Introduction)

maAsuiudngyaidvia THUaeuiaTinvesssrsulunndd Madunisdeans nisdnen nsdnds
UIMIaNsNsae gunn waen1sasnesgliannisuseneuendn nisliauiiasinueduadvia (Digital Literacy)
%ﬁﬂmaLﬂua:uiiﬂu%ﬁﬁ@ﬁ%ﬂﬂuﬂmﬁiﬁﬁ 21 (Organisation for Economic Co-operation and Development,
2000) BeasmdsvinuemsdvinTiuiavia msdudutoyasgafionsaugia uaznslinaluladedisasniouas
a¥19a33A FannuinmliduAiviassiuuialan udlunareiiud Tnsamsluanuun gaeeny wasguou
seldton Ssrandyiu 9a9i1emaAdva (Digital Divide) Bsanvndrunilnaindosifndiulassadisiiugu
lanalseus waraiafnInniadenu Shaengchart & Bhumpenpein (2025) weiluusunussnalne Tnewudn
Tnssahamsvgauarmadifanaluladdsduiussvamundond lunslivninennsitraediedniau

Jrtnaiuns Tdnvasduimiameusuiifianuvannvaienisiausss Syuvuiadosuazauun usds
Uszaulgmlunmsusududrgdinuiiviaegraufuguuuu Ussenunanenqudsdilifisdneninvesmalulagly
nMsUfuUsAuamdinuaifiutemisadnesold nilvluwuamsiideinaninsnandeinedld fe nswam
“gnanasinsAavia” (Digital Volunteers) iiteidugieviennnuuagvinuzadvianeluguou ndwesnsFeuslag
wiou nsatuayuuuulndde uazanuidlaviuniiud adunguedAglunisadanindisuutandaun
Doungphummes et al. (2023)

Tasamswauneranaiasadvia iumsimundssrmuiidnoa farwadasuadiia iedusunuues
wAnendesvinaTunslunsimihiivismdelimuugiiludumeluladadva liinaududowes mssivn
iudelugatligtu nisaunmdnvaivesndning minaneseulall oduasunsldauAiraluiuilignies
waziiszavsnm 1esann dagtudessulavildnaneifudiuddnlunmsdiuTinveseusulyl 1esniau
nadwazanuazanaue Snidoseulaigninaldusslevdlitunmaulunnanunendn lasiane g9
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2msgsineulay dafu nsnameoulati Online Marketing) udsiilésumuenogramnluatiod dosan
A InuusUAvSoduAvauTUA LR 1aUNI Y

Mndeyatnasiu weluladfdva duidutadvddyiinsiasuwlaegssni mlifusznounsen
“angn” ke umngs el Tassmagnseansuminerdenafniteiauiosiusey 20 ¥ (wa. 2560-
2579) SauAUTENINNMIEU Ao AugInermansuasalulad unIne1deswdgasuns dalililasinis
“maﬁwmmmaﬁmﬁ%ﬁaLLa“'ﬁ’sum‘dawmmimmmaaulaﬁl,ﬁa M FUAVDIYUIULAL AUATUYUIUA YA
fuuuy” u iesnsgduardilamaluladvesyuruuazusulsldaiduyury duasuanud fnve waz
weinssuAdvavestszmmuluiiuiifididedtn WiaummmsamwaﬂmwmLLavwﬂwwLwﬂIu‘Eaaaﬂsv‘uwﬂu
guule AndugmuRdviadusuuiddaneluladldedisiviniu mmmﬂssqﬂm“l%mﬂﬂaaLwawmmﬂmmw
Fin uazendwlfogaddusioly

2. ingUszaeAauIdY (Research Objectives)

1. ilofmunenanasinsidvialiitlanssaus anuf uazsinuefimnzausionisdnenennuiumalulad
AIVALAYN Y

2. WienSuiisunanisiiourumaluladiounazndsnseusueaaasaavia

3. WeUszllunrufianelavesnisdfiuny mswaueaainsadviaileduaiumnuiuaginwedy

walulaguuinsgyuauadviasuuuludmingiuns

ad A 1] . .
3. NITNUNIUITIUNITIURASNE WS NIV (Literature Review)

3.1 wurRnuaznqufifeaiuataaiasAdda

onanasinsAdvia (Digital Volunteers) lunguyanad ldunswaunlifaussaussuidsia iovae
Weung fenen wavatuayunisidinalulagluguyu (UNESCO, 2021) naufnsi3euiniadeauves Bandura
Social Learning Theory nani1 nai§eudaninsniintusinumsnienen Ussaumsal wagnisansnannynanadil
Wnwe (Bandura, 2018) Gsenanasiasaaradsiunumi “dunwuu” Ty

3.2 NMIRAILIENTIAUE ANT uazTinwedumalulag

nsouauIInusAIVavesannmglsy (Vuorikari et al, 2022) 83u1yaIAUsENOUANIIOAULATYA 5 AU
1dun me§winiiuRdvia eoaaendeta madeans maadassdidemn uazmsudtgmlumiadoues Ng et al,
2021) wui1 n1seusukarAINTsIBUJURasaenseAuinue Adaveditniuldeg1eidedAgluuiun
Uszndlne ﬂazmaqﬁ%ﬁaLﬁamwgﬁmasé“ﬂﬂu (Ministry of Digital Economy and Society, 2022) nanauuleung
“Digital Citizen” Inenjaiunisarsonanasiasidiariiodioquausiosfiu fusgdsauiisia
3.3 M1seRNLUUNINTIUMSIFUiiumalulad

LUIA A Active Learning Wag Community of Practice (Wenger-Trayner & Wenger-Trayner, 2020)
atfuayumsFeudiufonssy aslevih uazuaniUdsussdauilugueu msdafanssueusuiBaUfifing fu
welulagluguvutoifisanuilauassinugnnsldinaluladogiedsdu degslulne 1wu Taseins “eraaiag
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Development of Digital Learning and Training Activities
Volunteers Activity 1: Workshop on Digital Technology Knowledge
(Competence + E> Transfer

Knowledge + Skills + Activity 2: Workshop on Online Marketing for the Public
Knowledge Transfer and Digital Product Entrepreneurs in Technology
Process) Utilization

Activity 3: Workshop on Professional  Product
Photography with Various Techniques

Activity 4. Workshop on Information Technology

Management and Utilization for Advancing towards a
Model Digital Community

Activity 5: Workshop on Legal Knowledge, Ethics, and
Professional Conduct in Computer Use

1 |

Outcomes of Volunteers (Pre- and Post-Training)

!

Satisfaction with Program Implementation

1

Outcomes for the Public and the Community

(Knowledge + Technological Skills, Model Digital
Community

Figure 1. Conceptual Framework.
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Figure 2. The Model of Development of Digital Volunteers to Promote Knowledge and Skills in Technology

as Guideline for Model Digital Community in Surin Province.
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8.3 anunsuszgndmeluladifleiaunannmdin 013w uazfenssugusy Wy msviinisnain
soulaiioifiusold nslidedivaioussnduiusionssy uaznsldszuvansaumaiiousmsdnnis
ninenshuyus

aeguuuvianssumaisuginumalulad dmiveranadnii vialledaaiuninuiuaginuzey
wialulad u,mwNa%mumwamuuwhmmﬂaium 4 5 AanTan wanada Table 1.

Table 1. The effects of conducting the five activities.
Activity Activity Type
Activity 1: Workshop on Digital

Technology Knowledge
Transfer

Source: February 15™-16", 2025 at HuayJingWitthaya School,
Khalamae Subd|str|ct Sikhoraphum District, Surin Provmce

Activity 2: Workshop on Online
Marketing for the Public and
Digital Product Entrepreneurs
in Technology Utilization

Source: February 10", 2025, at Charaphat Village, Charaphat
Subdlstrlct S|khoraphum District, Surin Province.

Activity 3: Workshop on
Professional Product
Photography with Various

Techniques
Source: February 21% 2025 at Charaphat Village, Charaphat
Subdistrict, Sikhoraphum District, Surin Province
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Table 1. The effects of conducting the five activities. (Cont.)
Activity Activity Type
Activity 4: Workshop on : .

Information Technology
Management and Utilization
for Advancing towards a Model

Digital Community

Source: January 26th, 2025 at Prathun Village, Tael
Subdistrict, Sikraphum District, Surin Province.

Activity 5: Workshop on Legal
Knowledge, Ethics, and
Professional Conduct in

Computer Use

Source: February 22", 2025 at Muang Ling Village, Muang
Ling Subdistrict, Chom Phra District, Surin Province.

'
A | |

910 Table 1. mamﬁmsﬂsﬁﬁamwm'sSauiﬁmmﬂiuia%’wM%’Ummaﬁﬂimwamaauaiumms

%
a wva

wagyinweaumalulad wumnsgyuyuadviasuuuuluimingsuns %ﬂmi%’mammﬁ?wgummsm 5 Avangsudl
wadnsdAnytonmifanauasinueiuiiviavesfidniaueusu dihiansani 1 dadutevenssininugin
walulagAdva wﬂmmmi'suamummszﬂmmimuauavuwamwgiumd 1 ldegaduszdnsam A mmsiam 2
mmﬂum'smamaaulaumaimLmiwwnmmiaiwLLawU'smsﬁmmsaaIeaLsuaamLml n1senuULLL B UAY
awdnuaidud puaddsgnédvanglfnssn Aanssuil 3 Aenistrenmauduuuiioondn shlvgidsau
ilamadansdenm nsdnuas yundes uazannsaaivassanmaneidaunmlifenues dufanssui 4
whunsumsdanisuazmslivsslevinnmeluladansaune loldausailuimuiuinnssuuazdeseng
mMsafeuAITafuLuy gavhefefanssudl 5 Aungvine W3ussan wagassenuTIM Meadeaunsemiin
immrmmﬂmwﬂiuiaaamammaammgwms fiausuRnvouLasBnliondnasesssu ANTINLEINITBUTH
viavetaniNai Ly inwe wavimuaRTunzay thlugnsldmalulagidviaiientsdududin msvihau
LLauﬂWiWWU’]‘QﬁJ‘UlﬂﬂaEJ’NEN‘EJ‘L! Han1sUsziuAnssunsBeuiiunalulagdmivoraainsfavia fe Table 2.

Table 2. Results of the Evaluation of Technology Learning Activities for Digital Volunteers (N=5)

Evaluation Items M S.D. Interpretation
1.The consistency and completeness of the content 4.60 0.53 Very Good
2.The appropriateness of the activity format 4.47 0.55 Good
3.The media and tools used in the activity are appropriate 4.60 0.53 Very Good
4.The activity effectively promotes technology skills 4.50 0.55 Very Good

Overall 4.54 0.54 Very Good
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6.2 nan1sisuiisunanisissuiinumalulagisunasndniseusuanaainshdvia
HaN1IMAdUTANTSISBu Nou-Ma I IR ImalinsAdiaiieduasuauiuazinyeaunalulad
wwImsgyuvuRdaduluuludmingsuns 71 Table 3.

Table 3. Average Scores of the Learning Assessment Test Before and After Training (N=150)

Items (Score = 20) M S.D. t-test P-Value
Average Score Before 8.71 2.90
Training 50.200* .000
Knowledge (max = 10) 4.40 1.69
Skills (max = 10) 4.30 1.84
Average Score After 19.69 0.69
Training
Knowledge (max = 10) 9.76 0.64
Skills (max = 10) 9.94 0.26
*P < .05

910 Table 3. HanzuLULUUMAFEUIANSI3BUS Ao sousHTRsMaTinsAdTaLloduasunIWS
uazvinweiumalulad womsguueuidvaduuuuludmingiuns wuin azuuuedesumdanisousy (M =
19.69, S.D. = 0.69) genINOUNMTOUTH (M = 8.71, S.D. = 2.90) ehiltdedAgyneada (p < .05) wenand ile
Wisuieusesnu nuiuanufifuiunn M = 4.40 (S.0. = 1.69) iy M = 9.76 (S.D. = 0.64) wazFuvinue
WintuaIn M = 430 (S.0. = 1.8) 18u M = 9.94 (0. = 0.26) laguamsvaasy t-test Buduinnisidsuidas
Tdewuiidedfayneadn (p < 05) wandiiiuinniseusuiiussansnaluntsiaunetanadasaavaadu
ANUSLaTTINYE
6.3 nansuszifiuauiieswelavasnisdfiuay nsiateaaiasidnaiedusiuauiuazinusdu
walulaguuamsgyuvuadnaduuuuludmingsuns

nansUsziiumnufiamelavesnisdifiuny mswauoaainsadviaiiedaaiuanuiuasinuedy
walulad wwimegyuvuidviadunuuludmingsuns s Table 4.

Table 4. Results of the Satisfaction Assessment on the Implementation(N=150)

Evaluation Items M S.D. Level of satisfaction
1. Instructor / Trainer 4.84 0.37 Very High
2. Knowledge and Understanding 4.90 0.30 Very High
3. Application of Knowledge 4.88 0.32 Very High
4. Venue / Duration / Food 4.89 0.28 Very High
Total 4.88 0.31 Very High
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3171574 Table 4. Han15UsELiuNTALduUTDIRITITIMBUTH (R1aadATATE) soni1swmul
oanasinsiaviaiiioduasuanuiuasiinugiumalulad wumsguuvuaiasunuuludmingsuns wui sedu
mnuianslasenisidriumsitmueaaiasadtaiiedaaiunimiuasinuesumalulad wuimieguuwu
Adviasunuuludmingiuns Taosameglussivanniign daedewintu 4.88 dudsauu mmsgruwindu 0.31
iefiansansiefiu wui fuanuianudlavdamseusy sgluszdusnniiae sideds Wity 4.90 uazdau

EauuiInsg UMy 0.30

7. @3Unan15338 (Conclusion)
1. sduvuianssumsissuidmiumsiauieataliasadviaiiedaaiuninuwaginve aumalulag

U
o a

wwsgyuvuidviasunuuludmingsuns daunimegluszausiaunn (M= 4.54, S.D. = 0.54)

2. nansi3sumeluladnounazvdsniseusuvetenanainsadsia ieduasuaiuilasinuesy
winlulad uumsgrusuAdadunuuludomingiuns fazuuuedonounseusy Wity 8.71 uasvdsniseusy
Wit 19.69 WU A1 p < .05 dadu AadenanisFeuveidiimevsuneutarndnisSeudiumalulad
uansafy egrefifeddymeaiafsedu 05 nsazuuy lwasransiFouvesidsmeusumdseusugni
AzLYULIRABABUMTBUSY

3. nausziumiselavesmsiduay vesermatasiava iedaaiumuiuasinvesumalulad
wnmsgyuvuAdvasuuuludmingiuns nui ssdumnufianeladensidhsmmsiauetanadashdsiaiiie
duasunuiuasinuedumalulad wwamsgsusuidiadsuuuuludminasuns Tnesiueglusefuanniian
firadewiiiy 4.88 druidsauy smsguiniu 0.31

8. 2AUT18NaN1533Y (Discussion)
NWANTITLFULULAINTIUNSISBuFdmTumsiawaadasidviaiiedauaiuniuiuas inye iy

o a s

wielulad wumnsgyuruaidvadunuuludminasuns fnunmeglusedvinnn Jwmaduguiideninns

q q
o v

a a 4 1 4 ] a 4 a o a a
2NLUUNINITTUNILIBUT mmummmmmguawﬂwxmumﬂiﬂaa TagaiiunisnuLuIAn ADDIE (Branch,

2009) F9UszNOUMIY 5 Tunau laun N153LATIEY (Analysis) Lladn52adgm) AuABINIT wasAnenInyes

nquidisne smdsuiunvessasu ntudigiuneu n1seenuuy (Design) Insfmuatngusrasd suuuy
Aanssu waztadoadlonsiFeudiiunisufinass desaeduneu n1swam (Development) fiaf1sdouas
uinnssumsiieud 1wu 37le uazuuiindinuey wioniawdsuaiesioussiliuilenaaounmam Wewdouuda3e
thlugtunou msluld (implementation) Hrunsdneusuuasdsndeulsiidiuldaioufifuasuanuaon
Uszaun3aiags gaviefio nsuszifiuna (Evaluation) enouuazudsnisdnfanssy e tanadugnd A
fianela uazdoiauenusiiovluuusosen Fananlddn ADDIE aelinmseenuuufanssuadsiianudu
SEUU ansaneUALBIaALABINsYteaTAsAavialsoEaTUsEAvE W wagdeliAngULUUNSFEuEI
A luszaudun wagnslduuifn Piaget (1970) nauinisaiiennug (Constructivism Theory) giewasn
ANUSAIEAUEIIINYTEAUNITAINSTY warn1silufduiusiudeny Wy n1saioUfju (Hands-on) uagnisiseus
wuulAs4974 (Project-Based Learning) 1y nmsassdeddnansenmsinisnaineeulal %ammiuazﬁﬂmﬁm
weluladildunduainuuain Kolb (1984) lungufin1siseusanuseaunisal (Experiential Learning Theory)
I#namnis naiFeudiAinainiees 4 4u ldud Ussaunisaings msazdieufin msadiauudn msvaasaiiluly
winzuAanssuAlidiTou naasdldind osfloadnasie 1iu madanisaienmuazanusenin naasdld
unammesuesulay udazvieunaiiethluuiulgs densesnuuuianssumsiFeuisumaluladnisesnuuy
AanssunisiFoudumaluladid esfmunenatagdasAdsia dnswaunaiu Constructivism + Experiential
Learning wielvisameusuldiFoudannisasiiovh, azvieunanisiious, was ieslssiuuunaievesyuay 3
anndesiuinguszasdlumsimunoianalinsidva Weduasuenuiuaginwedumalulad wuamaegeuay
Adviadunuuludmingsuns Idegediusednsam
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nansieuimaluladuesenanasinsdidvia lodaaiunnuiuasvinuzsumalulad wumegyuvuiavia
sunuiludmingiuns douuazndaniseusy wuih fnmsimuntuegiedaau naniadoudinaluladrouuasnds
nseusNveseIalAsAdva i edaaiuauuasinuzdumelulad uwimsguuvuAdviadunuuludmia
a5und fazuuuiadenouniseusy Wity 8.71 uaendsn1sausy Wiy 19.69 wuin A1 p < .05 ey Aads
nan3isufvesdiinsmeusunouazndsmsisoumumaluladuandnaiu egreiideddgmaadaiisedu .05
Tagazuuy wasnanisifeudvesiiniueusumdeusugainitnzuuuadsnounisousy uandifiuin nsdn
AanssumsFeuiiumalulad ilofauneraainshdva Haelsigidrsueusuimuinuesunalulagesed
Uszandan dedenndesiuauiseans Wamnathong & Diteeyont (2020) wu31 Tdluuisweuiii ol neusy
Wmihilnaguasnuiiaziuy digital literacy gﬁuaﬂwﬁﬁ%ﬁﬁmué’ﬂ%&m waziieanediaydredainnalulad
1 mobile application Heulglun1saurinueiau]is wag n15398909 Kewsuwan et al. (2024) wud1n1g
WamangasiineusuiileiunisidfennuiAdiasuuimsniasy Usediume pre-test/post-test mmifianela
finsmousy nuAzkuLnaIDUTHEN U eTiTeA Ty uasmuTienelaseiugs

nansUszduaufianelavesmsddunuiaetaaiasada i eduasunnuguasinyesu
welulad wuamagyueuadvadunuuludminguns wui sedvanufanelalassimeglusziumniign &
Anadoiniy 4.88 drudsauu mmsgruminiy 0.31 agviouliifiuinAonssuiidad uaunsonouauession
Foansuazaumansvesdidninldodnaivssaniom veduiom nssuiunadeus uasdselowidldsy
Mnmsidrsulasins deaenadesiuauideves Wongchanadech et al. (2020) wuin “gaunmunanvlesa”
uay “msveniuinelulad” faviwasennuilmelevesilivinsiavia dsaenadoafunanisusyiiululasins
mmaﬁmﬁ%ﬂ’aﬁﬁﬁﬁ'mLLamm”|uﬁqwai%iammi”ua“ﬁﬂwvﬁmwmiuiaﬁ WaTADAAG BINUIMUITEUDS
Jongpinij (2020) 1AgafuNsBuSuinuATYa (Digital ID) wuin {lefinrmdianelageienisldszuumaluladly
msBuduiinu Fsaenadesiumufionelafifidnsiulasimsenanasinshidviadivevinuzuaganuiiumalulad

9. YalduBLuLIUIY (Recommendation)

9.1 dowauanuzdmsunsiluldusslovy

1. ye1enagyuvudugluvuAanssuilasunisseifiuindiaunmlusedufiun (M = 4.54, S.0. = 0.54)
msgniiluvulitugumudu q ludmingiund nuisdmialndiAos ileasraadodsenanaiasidvialusedu
giina Fseztsenszduamnumienvesyuvugmsuguvuiaduuuuse iy

2. msysanmsiumbenusiesiu mhenusvns ssinsUnasesdiuriesiu uazandunsinu asth
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Iegnasiaiiles

4. msaeszuLRnaularUssiunaszeren e linsiauniinnudsdu astinsfanuuazUseiiiueg
p1anasinshdaegwioiiies Heludrunisanufludssgndldad wasnadwidoyuau 1wy nndfedoya
17815 ANIIWTB YUY WazNITanYRIIINNAIYIA

9.2 aiausuuzdmiun1sidendeialy
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Development of a Semi-Automation Foam Grinder with Molding for
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Abstract

This research aimed to 1) design and develop a semi-automation foam
grinding machine integrated with molding for waterproof floor sheets
from agricultural waste, and 2) test the mechanical properties of the
produced tiles. The study was conducted in the form of developmental
research, focusing on repurposing household foam waste, such as food
containers, through engineering processes that support the principles of
a circular economy. The results revealed that the developed prototype
consisted of a foam grinding unit, a mixing chamber, and a molding
system, all operated semi-automatically via an LCD control panel. The
machine was compact, user-friendly, and suitable for household or
community use. The produced floor tiles demonstrated favorable
mechanical properties. They exhibited a low water absorption rate of
2.35%, a high compressive strength of 178.6 kilonewtons per square
meter (kN/m2), and a Shore D surface hardness of 72, indicating their
suitability for outdoor use in areas such as gardens, walkways, and
community spaces. Furthermore, the production cost per unit was low,
with a projected payback period of approximately one year under
continuous production. The findings suggest that recycling waste
materials can be transformed into high-quality, functional products that
contribute to sustainable waste management. Further enhancement of
the prototype to reach higher technology readiness levels, along with
technology transfer to community occupational groups, is encouraged
to foster local income generation and long-term sustainability.
Keywords: Foam Grinder, Agricultural Waste, Semi-Automation Technology
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AedaludAnfondugusiuyiunuihantaqmdefismamainens uay 2)
neaeuaNRnavosuNufkaald Tnedidun1sifeluguuuues
nswaunaosle lassjaduniniianmdeldluaiaiou wu Inuuse
013 ulduszlomiluslsitunszuiunsmelmnssuy Woatuayuluifn
wsugAavauieu nansidenun wedesualrludunuuivauiuanse
yhauuuuAsSaTusR Usenoude ssuuunasiBen daniuna uavusifiuity
sUuRuyu Tneldruruszuumunuiifienansua LCD wardumsriilda
8 duedesfivunmngiinge mnzanfumsldnulussdugusunieniafou
#i2lU usuyAufindeldrinunsnasuidena tnefidnsinisgadutiviiede
2.35% Avwanansalun1ssuusanadaads 178.6 Aladifusonsnauns
(kN/m?) uagenauudaiialusedu Shore D Wiy 72 Saumanzausansld
FUNIBUDN 1L MAAY A1u uariuiians e uennidlidunudeiag
i waganunsaauuldmelusreznaszanamied mndnmsudadedos
wam 3ot lmiuintsledatanudoldaunsaaiwanfusinoadie s
AannlFauldase wazdrsandguiverldognededu wed arsiamun
wdosuuuulsitissiuaundoumanaluladiastu uazdonenmaluladly
fanguordnluguy ileairsnelsiasilusuan

A1d1AgY: wA3osunlily, i’aamﬁaﬁqmamimwm, wAluladRadmluTa

1. umi1 (Introduction)

naAsuilasiiinduannsunsssuavedlasalalsun 2019 (COVID-19) dwalviguuuunsduiuin
vosUszmvuAsunadly Insemgnginssumsuilanewnsusntiuanas uazmsdsemnsnduaniuussmu
fdufintuegnann dwalinisldnaugussgemnsuuuldainies Tasiawiz naesiry Winduaulude
\eanndauazainuazsiaign sgrslsfmunmniinigue “Iiy” 11ussgemmsiousidudesseingsis
iesanmsdudaduemsioudaiduszeznau orevilvinwuzideguuazenaviasuazansauilans “dlefu”
(Department of Health, 2021) Faifuasiensifsoonuvud sutvemsiivssqegldlasusumnisazais
ponuvesalsiuazannvietiostiu Tusgfuilads 3 og1e Aelatulueng svosie uasgumniisewinms
dufavesemsiunivus Jsemsiiiluiugaazyinlidinmsazarsesnuvesaladuninnitonsilaiileiudu
dulszneu

nanmilymsenans naedriunatefuvezsusuiy o Miatundwisaniunisalnsunsseuialaa
Talsun 2019 fidassonisdidn osnszeznanlunsgesamevsssasiussanivaiuaglddspaansly
Uszinalngairsvezyaenndn 28.70 dudu fvezdiindnognsgnisifies 36% veritnduunlduszlowd 44%
dudn 20% fo vesiignindnesneinds deifuresnin 5.8 & Fevepmdriiudnlvansgneia vilidn s
wiiagine  Audill uenandudsfveslulasnatain Faumndaduulunanainuuideusyludei@inldvaa
demudniiivaniu fagldsunanainuud sudeuiu luweslusemdlnedduyulunistiavezumena
wiflifiesndn 30% wihdu fignindaegragnies uenmndusududidesmsanlulaswanain Ssanansaviils 2 35
fio 1dnugldnh uandonldfagnaunuy Semanazanas mndinmsduaiulifldfuogiunsvans n1sdesaans
V9T UNIUTEANAN ) Aszezialuniinsgesaatauansineiu guuazvIanaainldssesangosaay
uds 450 U widwiulnuuazvaauiidulddosaas lunaeiiussafasiantagnasssumaldsvezinades
aaneuiies 45 Sty (Thaishopadmin, n.d.)

[393]

Citation:

@ @@@ Champa, L., Opamawuthikul, M., & Thongpan, N. (2025). Development of a Semi-Automation Foam Grinder with Molding for Waterproof

Floor Sheet from Agricultural Waste. Journal of Computer and Creative Technology, 3(3), 392-404. https://doi.org/10.65205/jcct.2025.2784.



Journal of Computer and Creative Technology | Vol.3 No.3 (September - December 2025) ISSN 2985-1580 (Print)
Nsanseeuiwesiazimaluladaivassa | U9 3 atuil 3 (Fueeu - Suanau 2568) ISSN 2985-1599 (Online)

nsfigitlfvszmannanainfiduussatusidniuldenns uisndesiuduszernatlunsdesaans
AoutnseuL Sansrurumsiastieanuuinuestezszinnias Aentsnmsun msdu Tneluilagtuiing
fimuaIetun adosgosnatafntuundusiuunn Weniiigteasiinaesfinnnussyfusiomsas
delduuniidesnisviedinaudanszuaunisdelufensgmitluiis viemsuiluiudianarafnifteddssa
gaamnssulvg Fau iTeisdiunfntisuiymuesUssanndeduiiligesaanslaeniswannaies
ualruasBeandoutuzuuuuissnluiRendonssuunsauasasanomandifioliliuasans wasihianmde
fomamainemsndudunauioiutugyduusuyiuiudensailuldusslosdldgnma

2. InqUszasAaudde (Research Objectives)

1. iilovonuuuuasitmuedesunaziBenlnlufsdnludinsoud usUusuyfunuihann faqudefiong
MINYAT

2. Lﬁawmaammauﬁ@%mamaqLLNugﬁuwuﬁwﬂwﬂ"i’aqmﬁaﬁwwmimwm

ad a [ . .
3. ﬂ’liVIUVI’m’JSSmﬂ‘J‘JNLLazVIi]?:}{]VILﬂEI’J?JEN (Literature Review)

3.1 yuIRAATENANYUTBULAZNNSS LYRa dE0

\wswgiavy s (Circular Economy: CE) iutumanisitauniasugiafijadunslénineinsliaa
Ustlomigean Tnemildlmsanvendesusidunouniseenuuy msBnengnislinuvesnindost uarnisinian
ndvuldeh niesluAaii elinsmensmywisueylussuuliuruiian (Kichher et al, 2023; European
Commission, 2020) N33 btAalvly LLazwmaaﬂﬁ?’fatﬁﬁa@ﬁsjaaamaiﬁmnﬁaLﬂummmiﬁm‘”ﬁyﬁﬂhaamﬂ'ﬁma
Anndeu wazaenndstuldhmanenisauddu (United Nations Environment Programme, 2020)
3.2 malulagnisuna wazdaswanadn

msun iegesnaradnuazlvndunszurumsddgivilildSngAvidumnamunzausenisinluldly
Funounisudnsely nsmuaumsdined 1y anuiEisey ssevvinsszindluiie wardnurluia dswase
KaRAALATILINTUTLE (Kioko et al., 2023) muidureunihillfuandififiuinaiesuananainuuinidnanunsa
sonuuulimngiumsldnussiuaiufounaryusu Tnsdilfadunuiin aramuniu uazanuaganliunisld
91U (Paopongpaiboon et al., 2019)
3.3 Jagneaianiaguas lduasanautigna

Yanuideld 15u W Sidunau vieiduledis ldsumuadlaegrannlumsismimundutagroasdlyl
LYU ADUNI ARENLU LLﬁJuqﬁu uaruesalvlues :UITBve Paopongpaiboon et al. (2019) Wui1n13 LAyl
3loAaanusaiiuguantRBng Wy AnamuLsIse uazmusumuLsin Wenautuiandainzlusnsdmd
wangan lurasiinsiaduusshodulosssuni 1wy waglaaandes viewduloui anunsarfiuaumiesuay
AR TAR (Sutakhote, 2019) AniantAndnfidosiatsan Tiur Ansgaduiid anuudsiag uas
AramuusednmLIndey Faduiiaintaganusaldnuaield
3.4 Mufinistuguuazsruuiiedalusd

nstugUiandousifiust (Forming & Molding) lunssuiunsiidsutagainaniziseudmioans
wanlvogluguuuuiiviesnsaunmussnanfasituogiudnsdunan anudu wasnailunstugy Callister &
Rethwisch, 2018) lutlag iy walulagnmseuaunszuiumsnasldsunisiauliiauuiusuasafosniy
Tnefinsihssuumuauuuuissaluifferdowueeinsadunarlulasneulnsamefunllunszuaunistugy
fan iiovwananufianatn diudseAniam uazadaanuadiauelifuduau (Ruhiat et al, 2024) n13
AIUANKIUTE LCD wagszuuteuigeitadumnmaivngandmiunsnantaglussdugeudaionisaiude
wazUaensiy

(394]

Citation:
@ Champa, L., Opamawuthikul, M., & Thongpan, N. (2025). Development of a Semi-Automation Foam Grinder with Molding for Waterproof

Floor Sheet from Agricultural Waste. Journal of Computer and Creative Technology, 3(3), 392-404. https://doi.org/10.65205/jcct.2025.2784.




Journal of Computer and Creative Technology | Vol.3 No.3 (September - December 2025) ISSN 2985-1580 (Print)
Nsasreuisesiazmaluladadwassa | U9 3 atudl 3 (ueieu - Suau 2568) ISSN 2985-1599 (Online)

3.5 NM59ANTVLUATHANTENUR NN
Tuuaznanadnduiymadysud wndes Wesnldnagosaasuu wazilliosgluduindos
Sruusammdululasnanaindswwidouluth fiu uazddldin (Kozak, 2021; Geyer et al, 2017) ludszindlve
nsdnnisvezyaresdaduauime Tnsamenanadniifinsindualdlmilidedmioosiinatoun
FeneliiAinnnsdalnavemanafingunaniuaznzia (Kamsook et al, 2023) mstrianmdsldedrawanain
wazlvlnrloAadundntaeiln 1wy Yanreaths uiuyiiu vietangpaunssu Wuuwmsiivisandgmves
uazifiyaR I aAsugialunaiedtu (Xia et al, 2023)
3.6 yATBiiEatas
msitedumsilufananafnuaglnslurimmssuiiniiuan Wimunegwseidemniumadaneda
guuaAniasugiavyudeu (Circular Economy) fijsaianmuamaasugiuadsnndenmiouiu Tneflinide
alunazseussmailidoyaatuayuvainvatedd dousnmsssnuuuiedssdnsiladavunidn nisiauriag
feasnvends lUautianisdansvesiessuy
1. walulad3letAauazniseanuuuiedosdnsuunaidn
11701 Le et al. (2019) war Chaari et al. (2023) Wuheesddnyvasnsiaunaiosslufanatain
padnuazissalufionns fuguw Inenaunszuiunsun vaey uazdatugUluszuuifendu tioanduyu
uaziiuUszANSAwnnsTdnuee vaued Krantz et al (2025) ldiaunadosuamanainfiusunnasiseulduas
Tiwdsnudn wielildindananadiniidouinaiiane wangdmiunnhlulfiduingivlunszuaunisiugy
wan Sty nunardasieufwnlduniseonuuuszuuileda “seduguru” fyaduaruangu aa
Uaene uazmuddy
2. Janreadnnwaadnuagiviuslafa
Tudwvesmatau “Yagneairsanvesdenaadin” fmsfnwimainvatefisjdinsgiauianisna
warAIINzALson1sTHNuase 1 Paopongpaiboon et al. (2019) wa Sutakhote (2019) AlHlvhi3luAaly
m'iwﬁml,siugﬁuuaﬂmuai’ua%m Wuiwmmmamfﬁwﬁfﬂi’a@LLazLﬁummLL%@LLiﬂiﬁ
3. NFIANMTVLENAARNTITLUULAL LUINIUATEE AT UT B
Tusgauulouisuasszuuinnisveg United Nations Environment Programme (2022) wag Pollution
Control Department (2023) s1891udsnisiiulavesuleouis Circular Economy Tunisianisvezwanadn lag
wunsduaiunsilaaaluseduiioiu wasmataumeluladslodadunusiiianmsnveenalugumy s
Tayeh et al. (2021) IdAnngiianudiiaveaasvgiamyuisululssmamdsianu dosends “nsidoules
wieluladvuadndussuunmsdanisvesguwy” WeliAnnsmudsuTanesnauvias
NATNUIUITIUNTTUUA T wudwnlduswiuvesnuide Aenisanvuanaluladsledaln
wanzaufusziuaiFouLazyYY (Appropriate-Scale Technology) MswaunTanreas sannanamnsleidad
fauantAidanadt uwaziduinsrofwindon nisldszuunuausnludfuazinaluladsaaies el
UsgAvsnmuazanuvaesndelumsudn nisduiedeudalsueiiduaiuasvgiomuioulunayuyu sgls
fnna aAfedanilngdsanisysanms “maluladiedosdnsvuadnisdalud®@” Wi “nsudniannoans
nlvlude” Adunslinuaiduuiumessmuiogiulne snidvetuifajsimumssuuilafansdnluiFi
oonuuuamziieulsgUlswdellvinane dundndusianreatns taefihvanedomadwudaunadon iasvgia
uardsaslumnmaeasugRanudoustaddy

4. NIDUKUIAAIIUIIEY (Conceptual Framework)
MITBliinToULWIANNITNITITE 69 Figure 1.

[395]

Citation:

@ @@@ Champa, L., Opamawuthikul, M., & Thongpan, N. (2025). Development of a Semi-Automation Foam Grinder with Molding for Waterproof

Floor Sheet from Agricultural Waste. Journal of Computer and Creative Technology, 3(3), 392-404. https://doi.org/10.65205/jcct.2025.2784.



Journal of Computer and Creative Technology | Vol.3 No.3 (September - December 2025) ISSN 2985-1580 (Print)
Nsanseeuiwesiazimaluladaivassa | U9 3 atuil 3 (Fueeu - Suanau 2568) ISSN 2985-1599 (Online)

INPUT — PROCESS — OUTCOME
| ; | |
. Foam Design & Develop Reduced Improved Health

» Sugarcane Leaves Grinder Foam Waste
« Collaboration

Environmental
Forming & Testing (| Reduced Burningl—>| Sustainability
Waterproof
Flooring

l

Foam Fine Grinder
Molding Die
Recycled Flooring

Economic and
Social Benefits

OUTCOME

Figure 1. Conceptual Framework.
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Figure 2. Prototype of a Semi-Automatic Control System
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NaN1TI48 F9 Figure 3.

Figure 3. Prototype of a Foam Grinding Machine
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Figure 4. Prototype of a Mixing and Stirring Set
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Figure 5. Prototype of a foam grinder with a waterproof flooring sheet molding from agricultural waste.
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Figure 6. Example of waterproof floor tiles made from materials.
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Table 1. Results of the foam grinder test.

Aspect to be assessed Test Results/Percentage
1. Foam grinding efficiency (kg/hr) 15 - 20 kg/hr
2. size of the foam piece obtained (centimeters) 0.5 - 1.5 centimeters
3. ease of use 87 %
4. performance satisfaction 85 %
5. safety in use 83 %
6. benefit of recycling 85 %
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Analyzing Workforce Demands in the Game & Esports Industries for
Higher Education Curriculum Development in Thailand
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This study aimed to 1) analyze workforce demands and core
competencies in Thailand’s game and esports industry; 2) assess the
alignment of Thai Higher Education curricula with industry needs; and 3)
propose actionable curriculum recommendations. We combined a
systematic review with curriculum analysis of current program
documents, policy texts, and competency standards; extracted and
triangulated data using structured forms and a codebook; and binary-
coded 12 target skills to compute curriculum and skill coverage indices
(SCI_course, SCI_skill) and gap indices (Gap_course, Gap_skill),
interpreted as high, moderate, or low. Findings indicated that: 1) industry
prioritizes analytical thinking, followed by data analysis; teamwork,
communication, and creativity are in moderate demand, with salient
gaps in game design, development, project management,
streaming/broadcasting, game marketing, and leadership; 2) Thai higher-
education curricula show broad coverage but lack practice-oriented
depth in game production and design; and 3) recommended actions
include studio-based sequencing with critique, embedding target
competencies in core courses, expanded fieldwork, mandatory
internships, faculty-industry co-advising, and annual industry-partnered
review to close skills gaps and strengthen graduate readiness.
Keywords: Games & Esports Industry, Higher Education Curriculum
Development, Analyzing Workforce Demands
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1. uni (Introduction)
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9E19U11934 (InfoBrief, 2022)
mAfeluadsdiinnnanusudvlunsitesadessindifieliduindounsiaunideuwasndngns
nsfnwilsiaensuiuaulla sunasuesgnamnssuinunazdaledn Jaqvudinanisfnuiiiszyii
aaausslugaavnssuinuuazdaUasnsioinisvinugle uazdoenislutinaiile Weuiudesinsmiuii
flegldutiagdunazidefioifnafurinuziinaindosnisazidusnguddylunsimuiméngasnisiFeunis
aoulusziugauFnwmasingliivatelutegiu fazihlugnmsiausuuzuumndlunsuiuusmdngasiiinag
wanzay sadwsiimands Ssmmiazldsuioyateyadssindiardieligimunileviensmsfnwiues
wingndoannsaUiulsmdngasvieimumangmslvildnsemuinueiidndunasiaiuainsdnnnuannsalu
nsutsiuvesadinlnglunainanuissiulsumauas seduanasiold (Noriya, et al, 2021)

2. ingUszaeAauIde (Research Objectives)

1. ilodnsgiaudonsusanuasanssougdniisndulugrannssunauas davaialne

2. lefnwsziuanuaenadosszinmdngnsmsifsunsasusnunuLa Savasavesanitugaudnm
IneiuaudeinisvetgnamnIsunuLazdaleinlng

3. liledansesinaziausuuzLuIMIRALMaNgasFuINuLarSaUesluse fugeufnulne

ad A 1] . .
3. NITNUNIUITTIUNITIURASN B NNV (Literature Review)

3.1 lassadaussnuuasiineeiisndulugaamnssunuuazdavasn

aa o

gnamnssunuuazdalesniiofudiumnilwenasugiandviauaziasugioasvassafiiulneg 19590157 i

o '

lusgivlanuagyseindalve lnvasrsyarmnaingawaziindunisnulng 4 Suumn nuideuaysieay
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nangatusvyiyaanslumeisuludond Hard Skils Wy nsWmuung (Game Development) wagn13idou
Tusunsulagldieuduiny n1seanuuuiny (Game Design) 59ufian1sesnuuuUszaun1salgiaulasnifinauiia
MylAsedaya (Data Analytics) Inglanznsiaseiteyadiauwaynisudedu nsunsidesiaznmvseansu
§19 (Broadcasting/Streaming) &3 Un13618ManN1suYeTY N15na1AR3ITa (Digital Marketing) vt Tuslumny
wazdLud wagn133nN13lATINIS (Project Management) @5 UAIUANNITHAANNNI ONITIANITUNNTTUNNT
wisu (EA Study, 2018) uennidaiunumanenlussuuiinadavesn iy dnwng [y finau §dans
weladu wazgrAnaeumud Aidesendeiinueidanain (Adminesport, 2024) du Soft Skills finnudrdgyluns
UsznovefinanginuuazdaUesauiu 9In51891u84 World Economic Forum (2023) s¥yinvinueag1ans
Andlanildsmssnzuazanudnainsassandusiuinue iunsdafeansunniigelugeatiagiu Jsaenndasty
arudosmslugpamnssuinunardatosn maviauluiuuasnsdeansiifiussansnmduialaddtedms
UnAnndavesaifesusraruanuiuluiiy wasdnwamiinuiviauswdunatedie wagauaiunsasiy
adangmudisnduidesanemsnudugrannssuszduaina n1sdeansaundnguidialenals
yaanslveidiivesdamuiuasiadoteunnmlinniy venaniweimsnnufeiiiuwasBangu welviu
fumaluladuasunliilv q saensunnudufihuaginuenisuimsdnnig dwmsudiiesigunumddnnis
1 {uInnslasenis wserUsenaunislugsianuuazdalesn umsguvesissnulugnannssueg9aniduy
AN (TPQINET, n.d.) vadlvelafmuamasguanssauzdmsuedniniaunlusunsuinussavas (@ 5
ua 6) seyinusznauadnmsdemgnslfieuiunuuasnismaaeuutlutn dawiidsdnamzduaun
uimsiunazuitgmiluuiundudeuls samddiduiavimanadaundduluiuld naensuivinuniuay
IssenusIAfAluNsYhu aussaurdandnasvieuiiypainsananuieady “T-shaped skils” (The Planner
Education, 2022) kaga1891udauasndasadnisaussausAmuiuILagn1siay ANNanusatunisRneuin vy
pe19d710y MR IgvinagnsnsiauTesguwuuissalng uazn1sesenANuNTaNNI1INgLarInlaves
Unfivn SrudurinuzamsfindunaIusrinernanseunuLaEINgFN@nsNNSiKn (Connext Team, 2021)
TuszAvuszmalnewasunundlalinnuddgdunisimunmdauiuadnauasgnannssuaseassa
017 gsmansud 20 T (2561-2580) vadlvelifmunimunelunsimuussmag “Usendlng 6.0” 71
\msugAvadvassAuaztuInd suseuiansuAdang iy InevdduaisiedfyAenisnIouanumion
ninensuyudsulmilisinnuswagyinvedmivusenevandnlugaddvia lnsanglunguanamnssuaiaasse
AdviaaonadesfuunuimunfdviaiiioasugiauasdenuuianAadudl 13 (2566-2570) vosnsenaadnalie
\swgiauazdany deiiidevimilunisufsuusemealneg Digital Thailand AUsE9wULAZANATIARAMTD
afassiuarlivsslovinnmaluladfidvialéidudnenim Ssmfimsduaiuasvgiadvaluavinuuazaou
Wiws AasnaunIsimnUndiniudlnisesiugnaivnssy dussuiursugnaaianuen (Value-Based Economy)
fgnamnssuaiiassiuazadviaduedosoudlmivesussima Fadesendousinuiinuzgauasaudnaiaassd
WA UNUNSANYILINYIA (2560-2579) U095NTNNTAANANYY Ieenans Feuasuinnssy TanudAyiu
msUsuvdngmsmsdnuiliiviviumsivasuulasessaausslugandviaiie litadinfaussausnssmuaiiy
ABINTVDINIAYAAIMNTTY waznInuesluszAuuIu1YIA UNESCO Institute for Lifelong Learning (2022) &
weunITenuiidawuliivinuswisewan Tnsmgluuuneuasugiafavaasiassd OECD (2019) 1#4n
Tnuuazseniuasifudunisues Cultural and Creative Sectors fiadnsnuuazuinnssy wSounsginiges
fimnvinueATratuguasinuedunuAnanassdmugiuioadudnmuanniansudiure msny way
World Economic Forum (2023) s¥yvinuregnnsiiasgiteyaruining Jayanusehivg msssnuuuinalulad
AABAIUANNAINTILUNTISBUIRAATInLarEavguuTud ludiuresnisaduayuanizaudalasansensn
nsvienfiranasfimn vaslneldus masusestindatesalhduriaiwfidaudetulusediund dusunuinu
MIAMUAIIR 2TUT 6 (2560-2564) (Connext Team, 2021) denaliinnsinfaunnuimdalsfnusUsima
e ¥ 2560 Lieffuguakaranaiuumssaveinlneasnaduszuy Snvisnsfwmuisusenalne (nnn) fld
ponulguigatiuayuiudalainussedalainlun1sudaduAn eI BULIITIRLAEAR LR WagUseauau
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Aunaenyulunisdnudstunasnsuatvayuliinfmdalesalneidisiunisutsdussdvunmnniensydiv

anuzdaUesnann “WWnannu” d “Inf1enTn” (Connext Team, 2021) ¢4 Table 1. wa Table 2.

U

Table 1. Key skill types required in the game and esports industry, grouped into hard skills.

Hard Skills

EA Study (2018)
OECD (2019)
Chula Unisearch (2021)
Office of the National
Economic and Social
Development Council (2023)
Office of the Education
Council (2017)
Preedasak (2023)
Saipin & Karuchit (2022)
Ngamake (2025)
Khanchai (2025)
Total

TPQI-NET (n.d.)
World Economic Forum (2023)
UNESCO (2021), UNESCO (2022)

Game Development
Game programming, use of
game development tools v v vV 4 5
and engines, testing and
debugging

Game Design

Designing game mechanics,
levels, characters, UX and Ul, vV v v 4
crafting narrative, player

experience

Data Analytics

Player data analysis and
competition statistics to 4 ViIivY 4 v 4 Vivilo
improve games or

competitive strategies

Broadcasting

Live streaming of games or
tournaments, online video 4 Vv v viIivi|e
production, use of streaming
tools

Marketing & Business
Digital marketing for games,
community building, esports vl
team or organization
management, game
entrepreneurship

Project Management

Game project planning and
control, tournament and vV v v v 5
event management,

teamwork
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Table 2. Key skill types required in the game and esports industry, srouped into soft skills.

~ I~ L
N
8 g § »
=] I ~ c c N
g Sl 8 Sg S N
o (v) + —~ — —
sl 1| 2|3 S| 2ag| 8=/ 8| S|5%] %8
2 3 o 0l = T O S ol Q = o o
S|l 2| 8| 3|zl 5| s 8L 8| 5| 8| 8| -
. Bl el | &3 5| €82 e2| ¥| 2| ¢ 5| B
Soft Skills S E| B a| S| 8| Bog| €| 3| 5| ¥| B¢
c < € c ¥4 [¥]
o| g & | g |8 5| 283|523 3| | 5|8
& ol 5 o Sl s 80| g ¢ c > g
w o 5 Y 9 o s
o o| £ ° o & 2
= A (] v < O 3
B u 2 °
Project Management
Game project planning and
p p S v I v v v v 5

control, tournament and

event management, teamwork

Teamwork

Collaboration within game
development or competitive v v v Viiviviv]iv]s
teams, cross-functional work,
role allocation based on
strengths

Communication

Internal team communication
and engagement with player 4 v 4 V IVIIVIVIV]|s
communities, presentation

skills, use of English at work

Creativity

Thinking outside the box and
creativity in game design, v vV vV vV VvV 8
content, strategy, and
troubleshooting

Analytical Thinking

Data-informed analysis and
decision making, systematic v VvV v vV IYVIVIVIYi
thinking, evaluation and

iterative improvement

Leadership

People and resource
management, decision making | ¥ | v v v I V|V 6
under pressure, responsibility

to the broader community

Lifelong Learning

Adapting to new technologies
and trends, continuous vV v v v v 7

learning, flexibility in changing

job roles
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3.2 uUnumveaInsinwuasuangasaaufnunnedegaamnssunuuazdaUain
andumsinwingldiinnuedeulmlutig 5-10 Yndslumsitmuuastaaoundngnssyfugaudnui
WAeartestuinuuardauesaiiutuetnditeddn neull 2558 liffuminendelvelaiidauiivlaense waiiiies
vuisfiaeuividenidentunadouwnuviootiudu withatuiluminedelnevarsuwisiasguasonsuiida
nangnsnunuvsedavesnlaensdluseiuUiynes uwaervenglufissedudadinfnw dagduansanundngns
ARoredluiminedelnelnsdnlvgidundngnslminsiFulud 2560 Fsaonadesiutisifinndalesnlasu
mssenfvesadumemauazgramnssumlulsuna lnssuideildAnwuddunumsuimdngnsfiieades
fugnamnssnuuaydavedn 16
1. nangasangnIsHmUINLAazaDALUULAY (Game Development/Game Design) AT aisl
mwlumsahanuuasdeujduiuslnesumanssnuineinmsaeufiawmes reufamesnsiiln waznnsesnuuy
Wl
2. wéngnsanegsiatnuuagn1sInn1sdatasn (Game & Esports Management) Wandnudiniidiaaug
Tun133anis mseana wasusenaunislugsianuuazdatese unnitnisimuimade
Snwazdmiiulddavemdngnaits 2 as Ao mssenuuuidlenliaonadosturinueigramnssu
fan13 wazdin1susuguwuunsissunsaeuliduuURase saufsadieanusindetuuivninuuasesdns
favesnmeuen deivanevdngasimualil msiinauseaviadnwilutiianvhevsessninamsine wagdl
musiloludnunzsumanielianiuUszneunsiisesiunisilnau dslu Table 3. uaz Table 4.

Table 3. Hard Skills checklist by Thai Higher Education programs in the game and esports industry, divided

into public and private universities.

Hard Skills
+— w -
Year of 5 " g §
E| & €| 2| 3 El —
program . . . = 5 = > [ ©
University Name Program Field of study % g 2 = ;'g ° B
launch/ 2 ol £| © Mgl—
revision ol E| =] 8| £] %
2| 8| & | 8|
© © o
(U] > a
Chandrakasem
2019 B.Sc. Multimedia and Esports VIVIVIVIVIV] s
Rajabhat University
Nakhon Pathom
2024 , o BBA. Esports Business VI VIV IVv|a
Rajabhat University
Sakon Nakhon Rajabhat Game and Esports
2024 ) BBA. P VIVIVIVY]|a
University Business Management
" Suan Sunandha
L | 2019 . o B.B.A. Esports Management Vv vI|V 4
= Rajabhat University
[
2 Suan Sunandha Esports and Entertainment
£ | 2024 A e *MBA. por v VIV o3
o Rajabhat University Business Management
s Ubon Ratchathani
& | 2025 ) o B.Sc. Game Technology VIV VIV 5
Rajabhat University
Interactive Multimedia,
2024 Walailak University B.Sc. V|V V|V 4
Animation and Game
Game Technology and
2014 Mahidol University *M.Sc. Gamification vVIiv|Vv vV 5
(International Program)
2019 Chiang Mai University B.Sc. Digital Game Vv Y V|V 5
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Table 3. Hard Skills checklist by Thai Higher Education programs in the game and esports industry, divided

into public and private universities. (Cont.)

Hard Skills
Year of cl 8l o &
ol 5 = —
program . . ol @l 5 B v = ®
University Name | Program Field of study 8l ® | £ @ ©°
launch/ £ c| 8 g 5 F
© (] < © ~ o
o . (U] E © — i
revision © 43 o 2
(U] a [aa]
Computer Games and
2021 Rangsit University B.Sc. P vV vV a
Esports
University of the Thai G qE ;
ame and Esports
2023 Chamber of B.B.A. ) P vVIiv|Y vV 5
Business
Commerce
3 University of the Thai
G | 2020 k4 B.Sc. Digital Game Simulation | v | v/ | v/ v 4
§ Chamber of Commerce
< Games and Interactive
ﬁ 2018 Bangkok University B.Sc. ) VvV VIV |V 6
= Media
>
& Dhurakij Pundit Interactive Design and
> | 2015 il BA. $ V| v VIivi]iv] s
University Game Development
Interactive and Game
2024 | Sripatum University BFA. , Vv v VIV s
Design
Southeast Bangkok
2025 s B.Sc. Multimedia and Esports v VvV 4
College

* denotes master’s programs; ** denotes doctoral programs

Table 4. Soft Skills checklist by Thai Higher Education programs in the game and esports industry, divided

into public and private universities.

Soft Skills
Year of c g &
X £ AC‘ Q 'c —_
program . . . 5| B 2| €| = © ]
University Name | Program Field of study gl £l 5| F| 8| 2| &
launch/ El 5| ®| ®m| I =l F
P £ ol 2 © S
revision FlEL Q| B 8] 2
8 s g
< —
Chandrakasem
2019 . o B.Sc. Multimedia and Esports VIVIVv VIV I|V 6
Rajabhat University
Nakhon Pathom
2024 B.B.A. Esports Business VIV VI VvV 6
% Rajabhat University
E= Sakon Nakhon Game and Esports
£ | 2024 BBA. P VIV VIV IV V] s
2 Rajabhat University Business Management
S
Suan Sunandha
=2 | 2019 i o B.B.A. Esports Management VIvVIvVI VIV I|V 6
2 Rajabhat University
[a
. )
2024 Suan Sunandha M.B.A | Esports and Entertainment Viviviviviv 6
Rajabhat University Business Management
Ubon Ratchathani
2025 . o B.Sc. Game Technology VIV VI VvV 6
Rajabhat University
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Table 4. Soft Skills checklist by Thai Higher Education programs in the game and esports industry, divided
into public and private universities. (Cont.)

Year of
program L . . I
University Name | Program Field of study Soft Skills e)
launch/ =
revision
Interactive Multimedia,
8 | 2024 | Walailak University | B.Sc. a VIVIVIVIVIV] s
= Animation and Game
o
2 Game Technology and
a 2014 Mahidol University *M.Sc. Gamification VIV VI V|V 6
i; (International Program)
a
2019 | Chiang Mai University | B.Sc. Digital Game VIVIVIVIVIV] s
Computer Games and
2021 Rangsit University B.Sc. P VIvVIVvIVvIVvI|Y 6
Esports
University of the Thai G d Esport
ame and Esports
2023 Chamber of BBA. 9P VI VIV IVIY IV s
Business
Commerce
g University of the Thai
% 2020 Chamber of B.Sc. Digital Game Simulation VIvVIVvIVvIVv IV 6
o
E Commerce
ﬁ o Games and Interactive Viviviviviy
= 2018 Bangkok University B.Sc. . 6
g Media
& - . . .
Dhurakij Pundit Interactive Design and
2015 o BA. VIVIVIVvIYIV] s
University Game Development
Interactive and Game
2024 Sripatum University B.FA. ) VIV VI V|V 6
Design
Southeast Bangkok
2025 s B.Sc. Multimedia and Esports VIV VI VvV 6
College
* denotes master’s programs; ** denotes doctoral programs
4. NIBULUIAMIIUIVY (Conceptual Framework)
o A a av o
N1TIYUNNTDULUIANNITNITIVY AN Figure 1.
° 2 o
s RN &3 F 8
[ n 5 3 e o
ges s§if 5 ES £ 8
€ 5% Jgsé 2 208 S S
S 0 3 Announcements of master plans, T2 Z < o B a5
= 5 C policies and/or government agencies E53 g £ & = 2 2
> E 8 and professional associations Est 3 = = g £ £ 3 $
£ 38 N = I 3 &8 = s
c & EEZ22E| @ = O ® S
T ® w & 35 2 = = = O 8_ =
£ E2:e%| 8 o 2 = g 3 €
o 3 I S ; ) Y23 B
Reports/ “‘ g % 1 .2\ - Skills Synthesis/ % =
Competency Standards § & S" £ ° = 5 Skills-Curriculum Gap A 3 E
" N E @ 2z _all gz
L5328 jEs i 5 g 2.8 &5
23 2 8 cgaeg| ¥ = T ES S 3
E 2 C J f38E 2 | I £8 Sl 2 ¢
% § _FE g Systlematic Review./ 5"1‘;;%; %—‘ E %’% g \% % .‘:_“
s 6 £ % Curriculum Analysis 3 e ’MEE“.‘ g g a g = 8 _g
e ® 2 o 3% § 4 S 8% & g v
8 8 E ¢ e % 5§ O g £ 9
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g fi §37 ¢8| "¢
Figure 1. Conceptual Framework.
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5. 38ANlNUIY (Research Methodology)
= 2o v ' ) J a ¢ W = Ao A A 3
msfnwilldnsnumuegandussuuaugnsieseindnansgaudnunlnenivenuuas/m3edalesn
dpalanisdnnisiseunisaeu laesiusinainenalsuangns uleduminetds wleuie wasuinsgu
aussougnlukazsssma dgasdunasl

5.1 15338ased 1 usuidsienarnduduszuy (Systematic Review) 3aufun1siiasizindngns
(Curriculum Analysis)
ﬁ’]Lﬁuﬂﬂ'ﬁ'ﬁ?‘tﬁ’nﬁﬂlagaLLg’f\]f\ﬁLﬂ'ﬁ’wﬁlﬁawﬂL%Q@mﬂﬂwLLaSL%Q‘U%&J’Im‘UENL@ﬂﬁﬂiﬂﬁﬂ@lﬁﬁaﬁmﬁﬂw’ﬂwﬂﬁﬁ
Fornuuaz/v3edavesn lnsrmunnseunanenarsindudeadundngasiiduiunisdanisiSounisasuaglu
Y230 (CHE Curriculum Online, 2025)
5.2 undsdayauazisAnaianianans
dudunsfumuazdndenndngiuiliiinssy Tnsaseunquienarsndngnsaniivleduminede
LN TUlEUNEYDMUIBNUITUALANIANIVITN ARBAIUIILIUNIATTILANTTOULLALIIBNUIINNUILNUDATE
uagmhsnuszrieUssng Inedseasdondel
5.2.1 unasdoyanan laun
1) Auledunivendesguazionyuvetivg Usznaulusie une.2 Tassasimdngns Aeduiesieiv
suilgunisiinnuvseaniia uag/vieusemaldavieuSundngms
2) Usen1A wrulaiun wleune waz/m3enudlis nusgiazaninudsndn Usenauluaie nensianis
gaufinw Ingrmians Ideuazuinnssy (92.) 10NNIUANZNIIUNITNITEANANY E1NUETITNTT
an1msfinwn nsfuwislsemdalne (nnn.) aupuindadesauisdsenalne dinaudaasuesygianisia
dinnuaniaunisasugiauasdInuui® gnsaansynd 20 U uleuionwaswnuseAumAdeenIsimu
Adviaiflelmsugiauasdny uaz/MisunuinuiasugRouasdenuuisnd adudl 13
3) s1891ukazHINTEINANTTOUE Usenaulusie annduRuidilvdn aniaswgialan (World
Economic Forum) 84An15Lit 9A 05 208 annaiaswgRanagnssiaiun (OECD) waz/vie 93An15015@NW1
gemansuay IausTTIUIaNUsEY YA (UNESCO)
5.2.2 uasdayased taun 1) grudeyaivinisuagidvlne uay 2) enugnamnssuinuuasdalese
Tneuideifnagnsdudu uastmunnuridndenuasdansesesnadussuy fail
Funoudl 1 Auvndediin Wy “vdngas inu” “wdnges Savedn” “nisdamsBavedn” “inuuarie
Waldmeu” “waluladinu” “Bneu/ania davsin/inu” “game design/program/development curriculum
Thailand/university”  “esports  management program”,  “learning outcomes game/esports”
“competency/skills framework game industry” Hudu
Funeud 2 Aaudndaeniaidon 1) vdngnsseiugaunuilnedifen “inu” uie “Savedn” lufe
VANERT/WILY/ 51831 2) lenansuleuisamsguvinusdiundedie uay 3) vdngnsuazienansana o egnldan
ogflullagtiu uddnoonudngnsusatenansitlinssnumsimusmsdndidsiu
Fupoud 3 nszuaunsdansedlnenstufinsensidosty asanasidadifisnssiuneasidon
Tednuaglassaimangns wahvleyaas wuulesuadindeya
5.3 isesdladdouaznsmannmusua3eiinddy
nuiATeidlelimstinnesiionanaduszuy 8lduuuesuaindoya (Data Extraction Form) wagfviun
3¥a (Codebook) lumaidnsviadieyandngmsuaznisaseunquiinuesis Hard Skills wag Soft Skills wipuduiin
Pmdfidumy Tnefistenistuiin léun 1) sedundngns 2) ITavdeusuusméngns 3) UssLamaatu uas 4)
nsaseuaquitnuy Wetufinteyadrsiuudady a¢181ns33 (Triangulation) lumssenuradisnisifieudu
wiasdeya loun vidnans-uleune-vinwe
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5.4 a1sAAszideya

v
o 4

5.4.1 Heudndnuel fvualined

]

T.s  vueds nmsaseumau I vive Liil dmuaandu 1 vie 0

c NPT NIATOUARUVANGAS

s nei NIATEUARNTINYY

lcl waneds Snnuwdngns

s | vwwneds Suuvines

T, ey Anthumneiney fvueandu 1

5.4.2 msdaaTgiTinee (Skills Synthesis) (Biggs & Tang, 2011) §3amsFunaznalin sl

AvllATOUARUVANGNT

1
SClcourse (C) = EZSES Tes

Wip > .80 VAAEAR

60 -.79 N
< .60 VAREAE

°

1%

AvlinToumauYinyy

1
SCIskill(s) = EZCEC Tes

ATBUAGNEN
ATOUAGNUIUNAT MIDAITHAIL
ATOUAANAN TOAITHAIL

5.4.3 N153LAT1¥1Y03719 (Skills-Curriculum Gap) ArurlasmnuaLd g Inddaasiziaud
71U 12 vinwe (Borich, 1980; Martilla & James, 1977) §35NsAuIuRll

o o '

AllYRImangns (Mninwye)

1
Gapcourse(c) = EZSES (Ts - TC,S)

fUtiveIINavinyy
Gapskin(s) = Ts — SClgkin(s)

(il \ilo

> .40 vunedle Posdnegerasuiulasiasnenein >.40  viwnghe Yeednenn
21 -.39 vanedle AITUTULIeEI 21 -.39 vaneds darindiunans
<20 MAEde ATOUARNA <.20  wedy Yevinatey

6. Nan153398 (Results)

6.1 HaMTAATIRARMUGRIMILTINULATaNsTausranTisnluTugasmnssunuuasdaUasalne

NaN15398 A9 Table 5.

Table 5. Skill coverage index and skill gaps in the game and esports industry.

Skill Type Frequency SClskin Gapskin Rank
Game Development 5 417 .583 6
R Game Design 4 .333 667 7
5_‘; Data Analytics 9 750 .250 2
2 Broadcasting 6 500 500 5
- Marketing & Business 6 500 500 5
Project Management 5 417 .583 6
Teamwork 8 667 333 3
P Communication 8 667 .333 3
2 Creativity 8 667 333 3
“:S',—; Analytical Thinking 10 .833 167 1
Leadership 6 .500 .500 5
Lifelong Learning 7 .583 417 4
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910 Table 5. MyBATEANLABINTUsINUlugnamnssunLkar Bavasmlneuandviiudn Vinwe il
mudAgeanie nsanddiiasgd Inefdavil SClgefl 833 wag Gap sl .167 Faiuderugoanislusu
msdndulaiidetoyanazmsniBeszuy luvasiivnuesunsiesgideyadidvil Sl gl 750 waz Gap #il
250 dhuinweiifanudesnsgasu msvhanuduiin nsdeans wazarmAnadsassd fidui SCI i 667 waz
Gap 7 333 filvinuzdifiveriniinuegeiigafie msoonuuuing wagmsiaung faaesinuedidad sl dil
333 uay 417 AU WAz Gap gafl 667 WAz 583 dauansiemuunauaaulssnuifvinusawizyslusiy
Hlugnamnssununagdadeinlne
6.2 NANMSANEITEAUANADAAGDITENINNNANGATN1TITBUNTHRUAMUINULALEaUaIRvasan 1T U ANAnE
Inefuanudainisvasanamnssuinuuazdauasalne

HANSIY 619 Table 6.

Table 6. Course coverage index and course gaps of Thai Higher Education Programs in game and esports.

Skill
University | Program | Field of study SClcourse | GaPcourse
Frequency
CRU B.Sc. Multimedia and Esports 12 1.000 .000
NPRU B.B.A. Esports Business 10 833 167
SNRU B.B.A. Game and Esports Business Management 10 833 167
Suan Sunandha Rajabhat University
10 .833 167
g B.B.A. Esports Management
7 SSRU *M.B.A. Esports and Entertainment
o ) 9 750 .250
E Business Management
2 Ubon Ratchathani Rajabhat University
= 11 917 .083
2 B.Sc. Game Technology
e Walailak University
) . ) o 10 .833 167
B.Sc. Interactive Multimedia, Animation and Game
Mahidol University *M.Sc. Game Technology and
o 11 917 .083
Gamification (Inter. Program)
Chiang Mai University B.Sc. Digital Game 11 917 .083
Rangsit University B.Sc. Computer Games and Esports 10 .833 167
University of the Thai Chamber of Commerce
] 11 917 .083
B.B.A. Game and Esports Business
] University of the Thai Chamber of Commerce
B » ) . 10 .833 167
w B.Sc. Digital Game Simulation
]
(2: Bangkok University B.Sc. Games and Interactive Media 12 1.000 .000
3 Dhurakij Pundit University
= ) . 11 917 .083
S B.A. Interactive Design and Game Development
a Sripatum Universi
P . & . 11 917 .083
B.F.A. Interactive and Game Design
Southeast Bangkok College
. . 10 .833 167
B.Sc. Multimedia and Esports
Average 10.56 .880 .120
* denotes master’s programs; ** denotes doctoral programs Data as of September 21, 2025
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37 Table 6. Wu31 wangnsnsieunsaauluaafuanufnulnefissduanuaenadesiuniusenis
yesgnavnsansLarSaUesnlnefideudnigs Tnedidvil SCl 1dvogi 880
6.3 HANTHUATIZUALIAUDUUZIUINNITHRIUIMENATRIUINLLaE BadaTnlusziugaudAnenlng

971 Table 5. wag Table 6. wudn aaueuumlunsimuvdngasaunuwas Bavese lnenisysannis
nsiFeunsaeylusUuuuanile (Studio-based Learning) Mifunsufuaase nieuszuviansalnasu (Critique)
Wieeuvinurmsesnuuutazm s svhaluanmwedeniilndifssfumsiausis Tnonnsia
msineududoulanmsmunisinasteliindnulddoulsstunshelugaamnssuldfitu fednnsidy
Aimalugnamnssunidueasdiitinwuasmsinnunamsiidunuremangassiufiuningnainnssy
swtglimdngnstimsiauuazUiudldnumiudesnmsfiuasundadluvesmannussnilugpanvnssuinuuag
davoin

7. @3Unan15338 (Conclusion)

nuAfeilinrgiiddaunmsinnenarsulsusuasenamdngasvesnine1delne Tnewandy
wninduamdngasuaziinueuuuluun’ udrmumadsianuequuardositmundnnisuazined uanliliu
AMNFIUAINABINTTN LB AAMNTTURAZTEAUNTSATOURaNlundngnsegraduszuy Whlugnispeu
fmqusrasdnsiSuld dail

1) fmguszasdd 1 iledesgriannudeanisussnunaraussaugndniisuiulugmamnssunuuas
Savesnlne wuivinweignavinssuiifienuiigigafie n1sAnBsilaTey (833, .167) nguvinuweAfiauigds
Uunans leun msdesizvdaya (750, .250) nsviraududiy N58981T LAYAUANAS 9SSR (667, 333)
ﬂzjuﬂ’ﬂwﬁﬁmmﬁﬁﬂﬁmsﬂ’mm loun AseenLUULAY (333, .667) 5898911 NSWAILLAN WAZNISIANTS
1A59M15 (417, .583) WAXAITUNTAINKALLAEIMTRANTUIE N1IAAALALTIAANY UATAITHULAZNITUINIS
(.500, .500)

2) daquszasdil 2 lefnunsziuanuasnadeiseitamdngasnsiisumsaeuiunNNFeINITYes
gnamnssu wuin lnsladendngnsgaudnulvedisadaseunquilas (880, .120) Fsazsiounisasounguiinue
neazmEnzgauiuaufeansiudagiu

3) faquszasdd 3 WleduAszvinasiausuusiuImIsiaIvdngnseaudnwilnediunuuay
favesn anmsagunaluinguszasdd 1 uaz 2 w1 aunsaEusuuIAdsgUsssulein Yerisddyegi
“vinwzilfionsnAnuazeeniuung” vaziivinuslinszsideyauazngu Soft skills fisleguda Fuauslvivnsedu
vdngnssediuiviuuuagile mugszuuinsainany idduuasysanmsluneindsiu iesnszdugnis
“UFUR” vereUszaumsalmaaummnadaledn wagsedviineudoussnuinasgiuneiin Seliinsfinnu
wouidudoulvlunissunisdne nfeuersdlumvmioasditavlumenuiulinugnamnssugua
Tassnu wassenalnifiefinnumanedussnumundngnsiutuningramnssuesereiios

8. aAiUs1BHAN1333Y (Discussion)
nMsasUEanIsiTe anunsaeiuTenanIfer inguszasdnsidulased
1) fonuszasdi 1 mnuan1sideuansiiiusgradussuuin msfaddiiasei wag mslasei
Foya \uunuaussousfigramnssilinuaigs denunisfunuvea Pittser (2024) FssyyiBadosnidosioms
An7

MfaenARediuuNUIMYBIN LT tuliatuaine AdzdiuazAuAnas19EsTsA Yaisfei NsAauTinye

wsEAddnng nmsuidamilanagns n1svieusiuiu waznsdedns Suduinueinaiawssudonis
Wendn loun n1seenwuuLny waz AMsiawIne AUTINgLude Jedenndesiu Soodmee & Jaroenwiriyakul
(2021) AFIUTZIMATWIALAaULS B g lugaanssunulaganzaunsdnny Jsgududonse
Naunvinweaaina 1ol iaen UiuAUABINITVRINAIALTIU
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2) Ymquszasdil 2 MnuamsIdearvieuimdngmsaaudnuinedaunseungulunmsings uansds
anudenadesdilasainwesnssuanssauzfumIFassBIAgRAMNTTH TaBANYaIEAINdIdIRAREITY
wualdusnaUszine Tnslaniznsdussimaansvetandnsiinswaundngnssiufuauiaugnavnssy
ATOUARY N15BDNWULLNN NTITNANER N19feulusunsy wazdauesn niouysuns MinveadeassAuay
n19man (British Council, 2025) Tuusunuszimeln sn15tuiad ouidsulaue Esports Games 2025:
Overcoming the Thailand’s Challenges “uiftiynglonalmivszimelne” ileiaduinuzuazanuidesngun
wnwu WnAnw aulmivagyaainsluasendneing q Hainfw ginasu dneenuuuing waggWamn
(InfoQuest, 2024) Tiiuffazasouaguus arududuludfifimsvesinuedumandnuazeanuuuiny 63l
digane Ssmsusurnnisaseunqulignsasdioufoflsnniy

3) gUsvasdi 3 Mnmsduanesikasiauouusiun Slflauemdngudlidanngusngividu
anAlouvuanaIvin (Studio-based Learning) AuguszuUITaiNaNY (Critique) Tus1e3wn iilosnszsiu
finvzlFamanuazoonuuuEIunIsTIaesEnmwIndsumsrinuaiaaznisansd unuiiasansiaaould
waaiiaensuiusiegns Game Studio Experience ves Champlain College (n.d.) %ﬁmﬂm%auit,l,wauam
faun1sFuakAnIuEssHaaRaY wenanimstmusneidudeulunsdiSeanisine wazniady
fidemggeamnssuduenansdfivinu wwdelssssviumsdnufudediatieemshau nieudaud
TRinAnwlanawinee n159ain N153AN15UYTTY wazn19zdU1 881903 UNVEY Pittser (2024) N13RBNLUY
nalnfinnunaseUuaznisnunundnanssinduningnannssuagilinangasusudnunudeanisves
PANALIINY TansEEsvIsEInuETinanadesmsfuinuefissuunsfnwndn Sufidelisivesineiush
anasluszozemldodwioidesuaz iy

9. Yaiauauuze1udIdy (Recommendation)

9.1 daiauauuiguleuy

ilanAuAaadeuIndeyandngnsansisasiliainane mstmumnasgiudeiuieseivuas
auNTIIsULIveInYEsEAUYA niouimusruudrianunseunauasyesitseeulal (SCI/Gap) s1eduuud
dusmdundngmudelszdndlunsmuniu Ysuuse wasvie/Maumangns ulearstnuaesdusznouty
# lduA dduien seuvinsainany wasnsinanudanssaus nasnauidengiuteyanaiaussnuiunis
PONLUULAETAIUIMANERS LazenszAuAUTmTegInaiunTouieulAssynRuiife il
9.2 daiauauurlunsimaideluld

Tusgdvantumsenseiuunsinanluunsidusedv 0-3 vie 0-4 iileazvieunudnvesmsysanns
finwrndoutmuainusinislirzuuuanssnuzuazidiasainany dasannssunsivinvignainnsite
nsnaoutmdniinuredieliosdazady wazynAYlaNUATOUARNAYYRIIN ﬁuﬁa%ﬁ’mwaé’wﬁmudmimEJLLW'i'
senumuimthuesiuiinunseunquaztesinesuladseifiedmiumsuiuusslfesisieliles
9.3 dairuauuzdmiun1ideneoly

MTlEIsITeuuURaLlngd15391nH U sENEUNS anflodndnny wuazEIANTWUly nieudunvalliedn
dietusiniminiinuruasnsaaouanuiissswosdedl Yiumesindussiusaidouarinsssiaugoulm
(Sensitivity Analysis) L%auﬁ%ﬁﬁ%ﬁmmmamqmﬁiaqiwﬁ’uwaé’wﬁﬁamaa‘ummaamﬁamﬁaﬁﬂma &gl
YOULINGVANGNTIU 19U 01Tazuaz/vielalasiasin uaziUTeuifisusefugiinim meldnsiiudeyaidsinan
lnansvdngnsatulfiRiierfiunnindefiovesdeazuludsying
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The Development of Learning Achievement on Using Microsoft Word through

Animation Media Combined with Practice Learning of Grade 4 Students
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Abstract

The objectives of this research were 1) to develop an animation on the
use of Microsoft Word for Grade 4 students, 2) to improve students'
learning outcomes through a learning process using animation media
about using the Microsoft Word program combined with the practice
learning approach, and 3) to study students' satisfaction with the
teaching and learning process using animation about using the Microsoft
Word program combined with the practice learning approach. The
sample group consists of 37 Grade 4/7 students at Muang Surin School,
located on Jang Wang Road, Nai Muang Subdistrict, Mueang Surin District,
Surin Province. The research tools used in this study include 1) one
lesson plan, 2) one piece of animation media, 3) an achievement test,
and 4) a satisfaction questionnaire. The statistics employed in the
research are the mean, percentage, standard deviation, and Paired
Sample T-Test. The research findings can be summarized as follows:
1. The instructional media, which included animation combined with
hands-on teaching, demonstrated efficiency during the learning activity
(E1), with a mean score of 36.34, equivalent to 91.62%. The effectiveness
of the post-learning test results (Ez) had a mean score of 16.67,
representing 83.38%. It was found that both values exceeded the
specified criterion of 80/80. 2. The average scores from the learning
management system using animation combined with practice-based
teaching showed that students had a mean score of 8.51 before the
lesson and a mean score of 16.67 after the lesson. The test of
differences in means indicates that post-learning achievement is
significantly higher than pre-learning achievement at the .05 level of
statistical significance. 3. The satisfaction of Grade 4 students who

learned using animation combined with practice-based teaching was
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found to be at the highest level, with an average score of 4.67 and a
standard deviation of 0.46.

Keywords: Animation, Practice-based Learning, Microsoft Word
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Figure 3. The Results of Developing Animation on the Use of Microsoft Word for Grade 4 Students.
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Table 1. The Analysis of the Effectiveness of Animation Media on Microsoft Word Usage.

The Analysis of the Effectiveness 80/ 80 criterion
of Animation Media on Efficiency of the Effectiveness of the
Microsoft Word Usage Process (E1) Outcome (E»)
Average Score 36.34 16.67
Score Percentage 91.62 83.38
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Table 2. A Comparative Study of Pre-Learning and Post-Learning Achievement Using Animation Media
Combined with Practice-Based Teaching Among Grade 4 Students.

Testing N X S.D. t dt sig
Pre-Test 37 8.51 2.28

-21.782 36 .000
Post-Test 37 16.67 2.31

* Statistically significant at the .05 level (p < .05)
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Table 3. Mean and Standard Deviation of Grade 4 Students’ Satisfaction with the Use of Animation Media

Combined with Practice-Based Instruction

Item X SD. Results
Media Quality
1 . The animation learning media is designed to be easily
understood. 481 040 Very High

(Femsissuieiuduiinnuinlaiig)

2. The animation-based instructional media is engaging.

5 8y Ao 4.61 0.49 Very High
(Femsseusueilwduiaula)

3. The animated characters are well-designed and visually engaging.

o 4 - | 4.61 0.49 Very High
(masﬂﬂuaaummmmm UNDY)

4. Both visuals and sound are presented with clarity.

oA e 414 054 High
(AN LEBS UAUTALIU)
5. The animation-based instructional media is up-to-date and
modern. 478 042 Very High
(FomsiSouiueduduiimnusiuaiy)
Mean 459  0.47 Very High

Teaching Methods
6. The lesson is designed to be easily comprehended.
(unissuiladne)

486  0.35 Very High

7. The teacher designs activities that promote student involvement
in the classroom. 472 045 Very High
(rzdnnanssuliinGeulatdsidlunste)

8. The teacher encourages students to ask questions and share their
opinions openly. 492  0.28 Very High
(asliinisaunuuaziausauAnulaLfud)

9. The teacher allows students to take initiative and complete tasks
on their own. 497  0.17 Very High
(rgUnlonalitniSeuldasiiovihanumedies)

10. The text size and images are presented with clarity.

o o N 364 0.49 High
(VUINAIBNYT NN TALIW)
Mean 482 0.35 Very High
Knowledge Gained
11. Students were provided with clear information throughout
the instructional process. 475  0.44 Very High

Aniseuldsudeyadnausenirshnmssoumsasu)

12. Students gained a clear understanding of how to use
Microsoft Word. 450 0.74 Very High
(IniFeulasumnuiises nsldlulasgeniiinedetaian)
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Table 3. Mean and Standard Deviation of Grade 4 Students’ Satisfaction with the Use of Animation Media
Combined with Practice-Based Instruction (Cont.)
[tem X SD. Results

Knowledge Gained

13. Students clearly learned how to insert images in Microsoft
Word.

(WniSeudisnsunsngunmilulusunsululasseridsalaegng
ToLau)

467 053 Very High

14. Students can apply the knowledge acquired from the
lessons to their everyday lives. 439  0.69 High
(@unsadinnulasuanmaseulyUsuldluginusedriula)

15. Learned new skills from the topic of using Microsoft Word to

insert images. )
(lﬁl,%'ﬂui?iﬂmj q ni3es mslilusunsululaseniisalunns 415 044 Very High
UnINUAM)
Mean 4.61 0.57 Very High
Total 4.67 0.46 Very High

910 Table 3. wu HnidsufimufisnslasenisiansiGeuslnelideus lndusmiunisaoulnensasile
U0 Tnesmegluszdvanniian Anadewiiu 4.67 wag S.D. wiiu 0.46 Wefinsanidusiesu wui suid
ALadinniigafesuisnisaeu dnideulinruielalussduanniign Anadewintu 4.82 uag S.D. Wiy 0.35
sesasnidusuanudiildsy dnidouimnufimelalussdvanndian Aedowiity 4.61 wag S.D. Wity 0.57
wazgavne dushunumdetiniSoulirruiiselslussduinniian Anedewiiu 4.67 uaz S.D. winfu 0.46

aguldinineudaufiswsladonsdanisdoulaglddenediutusiniunisaeulnonisasiiou fOn
Taesawegluszduanniian

8. #3UNan13338 (Conclusion)

1. AemaiFeunsaeuneiudusiutunisaeulaenisasiioujod dusdvEnmuesnssuIunsTeninms
dnRanssunisiBoud () Sanadewindu 36.3¢ Anduiesar 91.62 uazUszAvsamusssandanisiiounsvh
wuuMAgeu (E,) flradswiniu 16.67 Andufesay 83.38 Wlefiansanudamuin fiuszandninganinnaeid
faun 80/80

2. pzuuupdsanmsiansiSeuilaelideusdiutusmiunsasulasmsasiieufid vesindounou
Sou fieadewiity 8,51 avuuu uasnduFeu SAnadowiitu 16.67 Azuuu HadanmavagouauLAneng
yosAnady 1nnsdnniseuilaglideusiwdusuiunisaeulasmaasioUfin asulddn nadugminanis
BouvdaSeuginineuSeustaiiduddynsainnsedu 05

3. arwiianelavesiniieudSoulaslddouadudusaufunisaeulaenisasieUfva vesiniFoudu
UszandnwU9 4 invuiiswelaoglusziunniian auedewiniu 4.67 SD. whiu 0.46

9. afiusenan1333e (Discussion)

1. denaiFounmsaeuneliuduiiairetuluadeildwandonslduufnues ADDE Model Usznauly
f18 5 9u fie 1) T1As129f (Analysis) 2) penWUU (Design) 3) Development (M15WaW1) 4) Implement (113
#ufiunns) 5) Evaluation (M3Uszidiusa) dswalidedamnmidussuuuasimnzaniufizou esanmsiannly
uwiaztuiinismsraaeugmn shlsideanusaiiauedomldodnadiladne daau uazaenndostungings
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nsBeudvesisoustiuussandne Wethlulisuiuiinmsaeulasasiloufon MlvSeuldadioufufny
mgaues MlidniSswiainvewaznssuunnsouiaedies dnissuansauddym Jiasied uazuiley
Jaymananiunisalass dawaliiniseuanuisadilaluunssulazaunsaujuinnuls naainnisusziivany
flanelavestiniFeu wuin thisudimnudfionelasglufuitnmsasusnniian (4.82) LWiwﬁaLLaﬁLuﬁuémﬁ’umi
aoulasniasileuia malwuﬂLiaummmjﬂu%‘l@amqwiyawﬁmma gaynfunsiSounniu dniou
mmsﬂmum‘wsuumaumiLmiﬂiﬂmwiuluimsuawmmamwmLaumuaauauLmuu,auamﬁar:JﬂUgummuim
fudt Fetamaiuadinnudlasasnisandnidonldds iy Medlaenndesiuuuafnues Dick et al (2011)
findnmseenuuunisdsunisaeuiiussuuastsligeuussanguszasdldnsemuihmine uenainié
arfuayufesuidevss Srisodapon & Dangchamroon (2024) finuin Aouedwdu annsafsganiuaulaves
HiFvunazeiiinUsansnmlunsSeuslaess

2. azuuuRdsIInnsinnisBeuilaslddenedwdusiuiunisasulnenisasiiou foRveninSounou
Sy fAnadewindu 8.51 Azuuy wazndaSeu fredowiidy 16.67 AXIUY 91NNNSYIAABUAILLANAIIYEA
AnadsanmaiamsiFeuslaglidoneindusniunisasulnenisasiioufod azuléin uadugnsnsnisiiou
vdaSougsninneuSeuseadidodfamaadanszdv .05 mailesan

2.1 msdnnsBeus Ses msldlusunsulilaseenviiisalasl ddeusiindusiniunsasulnonisasie
UFUR dndeulfiFoudinudenstindy Guhelidladomldietu uadldnesasdioufifnudenues damali
tniFeusswiemudladeonuiniu sunsmianuidldsuluvssyndldlfognadusyansam uagviliiin
msi3sudedisdaiiosannisldasionats dehuaiuaiuanusivlauasiivanuutuglunsldanulusunsy
lulaswonviisa aenadostuauidoaas Manin et al. (2015) Idvn1sAnwsadugninianisiseunagain
nsgviindosdia 5 lulvmsewnsmaudmivindoutulssoudnudi 6 Tagldnspuamiedeuln namsise
WU nan1sisuisunadunyinsaiSeuesinfeunguiieg wnoussulas vduseusedendgunm
wndeul wud sadugnsnamsisouesinoundaFeuganinteuSsuse i fameainisziu 01
2.2 nsaeulasnisasiloujun dwaliliinSeuseuiannuszavalmainuimeauewaziinaiy

dilaluumiFounndstu safemrmaynauuuazanunssiodosulumsBou uasnsiidusulutudouduiu
ylsinadunvimenisSeugatu aenndesiuauidores Mandin et al. (2025) fiisuAnnsGouduavaouriu
aglunguidansuanideuauddatunasiu SnisaenndosiungufiniaisudainUszaunsnives Kolb
(1984) Fitimsldasdionaiesihlugmaasfiounanasauamundlaludedn wasdiaenndosfunuitoves
Uppala (2022) l#@nsiniswamwadugninienisieuses N13UEIBRUTNY AT 1TauLUVU URAAT
(Practical Learing) dwiiutinGeudussoufinu i 4 lsadoumsUsssnpuasiey 15 wanmsidenui Bnmsaeu
wuUftReaTsannsamsiauradugrs mansdouldlasazuuumdadsuganiteudsu diidewnanns
Seu3nmsuunate vilrineuininveuaznszuiunsiseuinigies iidnissuanunsaudndym
Apszit wazuAlvlgainaniunisalassle

3. PnuansAnwAEfianelavestniFusefanssumsianseuslaslideustindusudunmsasulog
msasdleUfud anufimelavesinEeusglussfuainndian (Aedewindu 4.67) Tnefuiifidindsgeiian e
FuiBnsaeu dnidsumuiielaseduaniian (@nedewintu 4.82) feiiiesnniimsaouiitiunisasile
UftRess damalsliiniFeuiousanuszavninsinudsauewandiloluundsuinngsdu sudeen
aunautu aunsEieefulunaiou waznsfdusuluduSsuiuiu vilinadugrinenisdougeiu
aenAdaaiunuideres Noipong & Sungkavadee (2016) ldAnwnavesnaveanislddeiediudy 2 Adidde
nadugnsnensiSeu Ses “Unliuresse” vewinSeutudsendnulil 3 nan1sfinwmuin anuifanelaves
inssusedouatiuiusglusziuinniian Inedanadewindy 4.87 wazdrudsavunasgiuiniu 0.47 (X =
4.87, S.D. = 0.47) wazdsaenadsiuuLIRAYEY Mayer (2009) 1303 Multimedia Learning Theory fia3u1ein
nslidenmuazidesmiuamsafinusydviamnsSeuiuasanuiioelavesdiFouldedsidod iy
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1. mslddeusdndulunisaouzesdu q fenuazdudeu eteliihEsudileneuazayniunisFou
Wy

2. auageraviuidenieifiufanssufinaulatutudenedunduiofgreuaulavoadnlfnniu
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1. msiSsuiisunislddeusiduiuisnmsasunuudu wu 1nu viensasunuuund iiom3sT
Ieuadiian
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The Development of English Online Course for Local Learning for Self-Study Learners
from Natural Learning Resources Cultures and Local Wisdoms in Chaiyaphum
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This research aimed 1) to investigate the needs for developing English
learning materials based on the local context of Chaiyaphum Province
for secondary school students, 2) to develop the English Online Course
for Local Learning designed for self-directed learners utilizing natural,
cultural, and local wisdom resources in Chaiyaphum, and 3) to study
the effects of using the English Online Course for Local Learning. The
study was conducted in two phases. In Phase 1, the sample consisted
of 96 secondary school teachers selected through multi-stage random
sampling. A questionnaire was used, and the data were analyzed using
mean and standard deviation. In Phase 2, the sample included 100
secondary school students in the second semester of the 2024
academic year, also selected through multi-stage random sampling. The
research instruments were an English Proficiency Test and the English
Online Course for Local Learning, while the data were analyzed using
the Paired-Samples T-Test. The findings revealed that: 1) the needs for
developing the English Online Course for Local Learning were at the
highest level (X = 4.61, S.D. = 0.49); 2) the developed English Online
Course for Local Learning was highly effective for self-directed English
learning (X = 4.67, S.D. = 0.57); and 3) students’ English proficiency
between pre-test and post-test scores had the statistical significant

difference at 0.01 level.
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1. uni (Introduction)

Keywords: English Online Course for Local Learning, Self-directed

Learning, Natural Learning Resources, Culture, Local Wisdom

1Y
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a v

neidendslifngussasd Ao 1) iiledrsaamnudesnisluniandndenis
SoudmanundangeiiiidomansemadsuiluviundeiiuiSmindengs
dmdviniFousisoudnuludmindend 2) il esaurunisueeulal
mwndanguiiiensiSoudvietu dmiuliSouiiTouimonueninunas
Goudnesssnnd Jausss waznidyywiesduludmindend 3) Wednw
wanslduniieussuladnwisanguiienisiieuiviesdiu dmsugiSoud
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Figure 1. Conceptual Framework.
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Figure 2. English Online Course for Local Learning.
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AGeuseunizoussulalnwssnguiiionsiFeuiviesiusenisnaaeusnd (Paired-Samples T-Test)

6. Wan15338 (Results)
mATeltnauenanisisemuTagUsrasdvosnside del 1) wannudesnislunisudndounioy
oouladnwdanquiiensisouiiiesiu uazradelausuuziiiuiduieafuaudenmsnssandeunidouselai
2) wamsUsziumswauunissueeulatiniussnguii onsiFousviesiu 3) nanslduniieuseulatl
mwisanquiiiensiSoudviesiu dmiudiTouilFoudmenulosanunaasousnesssued Jausisy uaz
adtlygviestuludmiadund Sowavdon dail
6.1 wannudasn1slunisudndeunizousauladnundnguileniseuiiiosiu
sdunisasuaiuanudaiuainngudletiad safuanudesnislunisudnd ounsouseulad
mwdanguiiionsiSeudvieaiu nausngsa Table 2.

Table 2. Results of the Needs Assessment of the English Online Course for Local Learning.

. . - Level of
ltem Question Topics X S.D. .
Opinions

1 You are interested in learning about the natural, cultural, and 4.58 0.49  The highest
local wisdom resources of Chaiyaphum Province.
2 You want the English Online Course for Local Learning to 4.61 0.51  The highest

cover the natural tourist attractions of Chaiyaphum Province.

3 You want to learn English sentences used to communicate 457 049  The highest

about natural tourist attractions.

4 You want to learn English vocabulary related to natural 437 058  The highest
tourist attractions in Chaiyaphum Province.
5 You want the English Online Course for Local Learning to 478 041  The highest

include sample English dialogues about guiding natural

attractions.

6 You want the English Online Course for Local Learning to 445 050  The highest
cover the history and culture of Chaiyaphum Province.
7 You want the English Online Course for Local Learning to 449 052  The highest

cover the local wisdom of Chaiyaphum Province.

8 You want to learn English vocabulary related to the local 456 051  The highest

wisdom of Chaiyaphum Province.

9 You want the English Online Course for Local Learning also 468 049  The highest

to include sample English dialogues about local wisdom.

10 You want to learn English sentences used to communicate 463 050 The highest
about local wisdom.
11 You want the English Online Course for Local Learning to be 4.51 0.52  The highest

presented in video format.
12 You want the English Online Course for Local Learning to 4.71 0.45  The highest

include exercises and tests.
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Table 2. Results of the Needs Assessment of the English Online Course for Local Learning. (Cont.)

. . - Level of
ltem Question Topics X S.D. .
Opinions
13 You want the English Online Course for Local Learning to be 4.67 047  The highest
accessible from mobile phones.
14 You want the English Online Course for Local Learning to be 464 048  The highest

accessible from computers.

15 You want each online lesson to last no longer than 30 465 048  The highest
minutes.
16  You want the English Online Course for Local Learning to 465 040  The highest

provide interactive features.

17 You think the system should provide scores after completing 4.67 049  The highest
the lessons.

18  You want the English Online Course for Local Learning to be 468 047  The highest
downloadable for offline use.

19 You want the English Online Course for Local Learning to be 472 045  The highest
disseminated via YouTube.

20 You want the English Online Course for Local Learning to be 4.68 047  The highest
disseminated via mobile applications.

Average Total 461 049  The highest
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sl dermngyussiiuunSeussuladnvdinguiiensiFouiiiesiu sausingss Table 3.

Table 3. The Results of the Development of the English for Local Learning Online Course
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ltem Question Topics x S.D.  Level of Opinions
1 The lesson content covers the learning objectives. 5.00 0.00 The highest
2 The arrangement of each unit is logically sequenced and  4.66  0.57 The highest

connected.
3 The language and instructions in the lessons are clear. 4.66 057 The highest
4 The pictures in the lessons are relevant to the content. 4.66  0.57 The highest
5  The font style and colors in the lessons attract learners. 4.66 0.57 The highest
6  The learning activities are diverse. 5.00 0.00 The highest
7 The native speakers’ voices in the lessons are clear. 433 057 The highest
8  The exercises and tests in the online lessons are 433 057 The highest
appropriate.
9 Learners can receive immediate feedback. 5.00 0.00 The highest
10 The lessons promote self-directed learning. 433 057 The highest
Average Total 4.67 057 The highest
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AliumaiwadeyaNNIegeURs kAT AN BUNTIIATBLE N LaWeNaUTINg Y Table 4.

Table 4. The Results of the Comparison between Pre-test and Post-test Achievement Scores

Test N Total Score (X) SD.  tvalue p-value
Pre-test 100 30 11.66 2.56
51.565
Post-test 100 30 20.99 2.81 .000**

dpdAgneadanszau .01 (** p < .01)
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7. @3Unan13338 (Conclusion)
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Based on Self-Determination Theory (SDT), this study was designed to
test whether ChatGPT use predicts academic amotivation, and to
examine age and gender differences in these variables using a sample
of Kuwaiti undergraduates. A cross-sectional online survey was
conducted with 222 students at the Public Authority for Applied
Education and Training. Data were analyzed using non-parametric tests
and linear regression. Findings indicated that while females reported
slightly higher, though non-statistically significant ChatGPT use, males
showed significantly greater academic amotivation (U = 3585.50, p =
0.016). Regression analysis revealed that ChatGPT use was a small but
significant predictor of academic amotivation (B = 0.202, p = 0.003),
explaining 4.1% of the variance. The results suggest that while Al tools
can offer support, increased reliance may correlate with diminished
academic engagement. This study underscores the need for educational
strategies that promote a balanced and critical integration of Al to
support rather than undermine student motivation.

Keywords: ChatGPT, Academic Amotivation, Self-Determination Theory,

Motivation, Higher Education

1. Introduction

The quick and widespread use of generative artificial intelligence (Al), especially ChatGPT, in higher
education has led to a need for a closer look at how it affects student motivation. Since its public launch
in late 2022, many university students have adopted ChatGPT for varying academic tasks. These include
brainstorming, drafting, summarizing, problem-solving, and editing (Kasneci et al., 2023). A cross-sectional
survey conducted among 23,218 students from 109 nations and territories revealed that ChatGPT was
widely used (71%) by undergraduate students worldwide (Ravielj et al., 2025). In a study among 1,041
students in the United Kingdom, findings show that 92% of respondents utilise Al (Freeman, 2025). An
online survey completed by 737 undergraduate students from a Spanish institution indicated that 70%
of respondents use ChatGPT for both personal and academic reasons (Blahopoulou & Ortiz-Bonnin, 2025).
A study based on data from the 2024 China College Student Survey (CCSS 2024) collected responses
from 72,615 undergraduate students at 25 universities and colleges in China. It reported that 64.47% of
respondents used GenAl technologies (Guo et al.,, 2025). In a study among 548 Hungarian high school
students, 16 % of respondents used artificial intelligence to write their text-based homework projects
(Turds et al., 2025). Indeed, the number of students using Al tools for schoolwork has grown significantly

since 2023, making generative Al a common part of college leamning.
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While early discussions often praised its ability to provide access to quality feedback and

personalized support, some critics warn that over-reliance on ChatGPT could detract from the deep
cognitive engagement that is crucial for real learning and skill development (Fan et al,, 2025; Heung &
Chiu, 2025; Yang et al., 2024). This debate reflects the longstanding tension between enhancement and
replacement. Evidence regarding the overall effect of Al on learning outcomes is mixed. For instance, a
systematic review of 14 studies revealed a dual-edged impact of ChatGPT use in education (Albadarin et
al., 2024). On the positive side, ChatGPT functioned effectively as an intelligent virtual assistant, offering
instant feedback, tailored explanations and resource access. Conversely, the review highlighted several
negative implications associated with excessive reliance on the tool, which may suppress students’
creativity, critical thinking, and collaborative engagement in group learning contexts (Albadarin et al,
2024). Another review of 69 scholarly studies revealed that ChatGPT use improves academic performance,
affective motivation and higher-order thinking, reduces mental effort and has no significant influence on
students’ self-efficacy (Deng et al., 2025). A systematic review of 63 studies bordering on Al use in higher
education found that such use generally enhances cognitive and affective learning outcomes, but their
effects on skill development and higher-order cognitive processes are inconsistent (Luo et al., 2025).
In an experimental study involving 92 university students in Germany, results showed that ChatGPT users
experienced significantly lower cognitive load, but their reasoning and argumentation quality were lower
than that of Google users (Stadler et al., 2024). The study suggests that ChatGPT use can ease mental
effort during information gathering, but it may limit deeper cognitive engagement and reasoning quality.
Taken together, these findings highlight a critical issue: Al tools like ChatGPT may make learning more
accessible, but without careful integration into the learning process, they risk reducing students’ cognitive
depth and ownership of learning.

Understanding these dynamics calls for a motivational framework. Self-Determination Theory (SDT),
developed by Deci & Ryan, provides a useful framework for understanding the psychological mechanisms
by which technological environments affect academic performance (Deci & Ryan, 1985). SDT distinguishes
between intrinsic motivation, which comes from genuine interest, different types of extrinsic regulation,
which rely on external rewards or obligations, and amotivation. Amotivation is a feeling of disinterest, lack
of intention or helplessness where people see academic tasks as irrelevant or out of their control (Deci
& Ryan, 2008; Ryan & Deci, 2000; Ryan & Deci, 2018). Academic amotivation can predict lower persistence,
higher dropout rates and poorer academic performance (Legault et al, 2006). According to SDT,
environments that do not foster autonomy, competence or relatedness tend to cause amotivation, while
those that support these psychological needs promote self-directed motivation (Ryan & Deci, 2018).

The application of SDT to digital learning has produced mixed findings, similar to the evidence on
Al’s effect on learning outcomes. Empirical findings indicate that motivation plays a central mediating role
that explains why students choose to continue engaging in online self-regulated learning (Luo et al., 2021).
ChatGPT use was found to improve affective motivation (Deng et al., 2025). A longitudinal survey involving
323 Chinese university students indicate that both the interaction quality and output quality of generative
Al (GAI) use exerted significant positive effects on students’ learning motivation (Bai & Wang, 2025). Yet,
some studies reveal that excessive use of digital media, especially tools that automate or simplify
cognitive tasks, can weaken motivation, focus, and academic self-efficacy (Dolan, 2025; Fan et al., 2025).
An experimental study involving 117 university students found no significant differences in post-task

intrinsic motivation across learning support conditions, including ChatGPT use (Fan et al., 2025).
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Excessive reliance on Al tools may lead students to feel disconnected from their academic identity,
reducing ownership and competence which are key predictors of amotivation (Jia et al,, 2025; Zhang et
al., 2024). Amotivation is a critical yet underexplored outcome of Al use in education. Students who over-
rely on Al may think less critically (Vieriu & Petrea, 2025), deplete their skill-set (Hasanein & Sobaih, 2023),
diminish their interpersonal skills and emotional intelligence (Klimova & Pikhart, 2025) and engage in
academic dishonesty (Vieriu & Petrea, 2025). Consequently, they may become psychologically detached
from learning goals, highlighting the need to study contextual and demographic factors such as age and
gender.

Globally, Al adoption in education manifests a significant contextual and cultural variation. While
Al has spread worldwide, research is unevenly distributed, with limited evidence from the Gulf
Cooperation Council (GCQ) states. Kuwait is particularly noteworthy. The country aims to build a national
Al strategy that promotes integration of Al technologies across sectors, fosters national talent with
advanced technical skills, and aligns with Vision 2035 to diversify the economy and strengthen innovation
(Kuwait Government Online News, 2025). Yet, Al adoption levels remain moderate in Kuwait and related
countries; a multinational survey across Kuwait, Irag, Egypt, Lebanon, and Jordan found that only 46.8%
of students had heard of ChatGPT (Abdaljaleel et al.,, 2024). As of 2025, data on ChatGPT use and its
motivational effects among Kuwaiti undergraduates are very limited. Examining this population will
contribute valuable insights into how cultural context influences Al adoption and academic motivation.
This study therefore addresses a clear research gap: the relationship between ChatGPT use and academic
amotivation in a Kuwaiti undergraduate context, guided by SDT. Specifically, it investigates three
questions: 1. What are the main patterns of ChatGPT use and levels of academic amotivation? 2. Do age
and gender affect students’ ChatGPT use and amotivation? 3. Can ChatGPT use predict academic
amotivation? The study variables in these research questions are represented in the conceptual
framework (Figure 1.). By answering these questions, this study offers three key contributions. First, it
provides new empirical evidence on the link between ChatGPT use and academic amotivation in Kuwait
which is an understudied context within the GCC. Second, it adds nuance by examining how age and
gender shape ChatGPT use and motivational outcomes in a non-Western setting. Third, it employs Self-
Determination Theory to illuminate the potential motivational risks of Al reliance, offering a theoretically
grounded perspective.

Use of ChatGPT

Socio-demographic

characteristics:

Age, Gender Academic Amotivation

Figure 1. Conceptual Framework.

2. Research Objectives

1. To examine the main patterns of ChatGPT use and the levels of academic amotivation among
undergraduate students.

2. To determine whether age and gender significantly influence students’ ChatGPT use and their
levels of academic amotivation.

3. To assess whether ChatGPT use predicts students’ academic amotivation.
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3. Research Methodology
3.1 Study Design

This study is a quantitative, cross-sectional survey aimed at examining patterns of age cum gender
differentials in, and the relationship between the use of ChatGPT and academic amotivation during a
single period of data collection.

3.2 Participants and Sampling

The target population for this study included all undergraduate students enrolled at the Public
Authority for Applied Education and Training (PAAET) during the second semester of the 2024/2025
academic year. PAAET is one of Kuwait’s largest providers of vocational and technical education, with
about 17,459 students registered in its programs, according to recent statistics (Wikipedia, 2025). This
number was used as the working population size (N) to estimate the required sample size. Sample size
determination was done using the Sample Size Calculator (Calculator.net, n.d.). Based on a population of
17,459, a 95% confidence level, a 50% assumed population proportion, and a 6.5% margin of error, a
minimum sample size of 225 respondents was calculated to be sufficient for achieving statistical
representation.

Data collection utilized a self-administered online questionnaire developed on Google Forms. A
voluntary sampling method was used, where the survey link was shared through institutional channels
like official email lists and student WhatsApp groups. The opening section of the form included detailed
information about the study's purpose, estimated completion time and promises of confidentiality. An
informed consent statement outlining participants’ rights, the voluntary nature of participation, anonymity
and data usage was also included. Only respondents who agreed by selecting “I agree to participate”
were allowed to continue responding to the questionnaire.

The survey was open for nearly four weeks. Responses were monitored to ensure adequate
participation, and data collection ended once the minimum threshold of 225 responses was reached.
The dataset was then exported as a comma-separated values (CSV) file and later imported into SPSS for
statistical analysis. To maintain confidentiality, no personally identifiable information was collected, and
the dataset was protected with a password. After an initial review, three cases with excessive missing data

were removed, resulting in a final sample of 222 valid responses for analysis.

3.3 Instrument of Data Collection
The study used a structured online questionnaire designed to assess the constructs of interest.
Details of the scales used to measure variables are described further:
1. Operational Definition of Variables and Measurement
The use of ChatGPT was operationalized as the self-reported frequency with which students
utilized ChatGPT for academic purposes over the past month. It was measured through an author-
developed five-item scale that asked respondents to indicate how many times they had engaged with
ChatGPT for academic work (see Figure 2.). The responses were aggregated to form a composite measure
of ChatGPT use. The reliability analysis of the scale indicated a Cronbach’s alpha coefficient of 0.899
across the five items, demonstrating high internal consistency and suggesting that the scale is reliable.
To establish the convergent validity of the scale, it was correlated with the four-item Perceived
Importance of Technology scale (Svenningsson et al., 2022). Results showed a positive, significant
association (Spearman’s r = 0.144, p = 0.032), indicating that higher perceived technology importance is
linked to greater ChatGPT use, thereby supporting the scale’s validity.
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Academic amotivation was operationalized as the extent to which respondents experience a
lack of purpose in pursuing their academic studies. It was measured with the 4-item academic amotivation
subscale of the 28-item academic motivation scale (Vallerand et al.,, 1992). Respondents were asked to
rate how well each statement in the scale reflected their own thoughts and feelings about attending
school (see Figure 3.). The items were rated on a 5-point scale (1 = does not correspond at all to 5 =
corresponds strongly). Scores were computed by adding responses across all items, with higher scores
indicating stronger levels of academic amotivation. The scale demonstrated excellent internal consistency
in the present study, with a Cronbach’s alpha of 0.903 across the four items. Consistent with the scale's
design by Vallerand et al. (1992), the 4-item subscale was treated as a unidimensional construct. Previous
authors including Utvaer & Haugan (2016), have also confirmed the reliability and construct validity of the
AMS across diverse educational settings, further supporting the appropriateness of its use in this study.
Sex and age were assessed nominally.

2. Study Hypotheses

Ho1: There is no significant difference in the use of ChatGPT across respondents’ age groups.

H11: There is a significant difference in the use of ChatGPT across respondents’ age groups.

Hoz2: There is no significant difference in academic amotivation across respondents’ age groups.

H12: There is a significant difference in academic amotivation across respondents’ age groups.

Hos: There is no significant gender difference in the use of ChatGPT among respondents.

H13: There is a significant gender difference in the use of ChatGPT among respondents.

Hoa4: There is no significant gender difference in academic amotivation among respondents.

H14: There is a significant gender difference in academic amotivation among respondents.

Ho 5: The use of ChatGPT does not significantly predict academic amotivation among
respondents.

H1s: The use of ChatGPT significantly predicts academic amotivation among respondents.

3.4 Method of Data Analyses

Descriptive statistics (frequencies and percentages) were computed to summarize respondents’
demographic characteristics and general response trends. To examine group differences, non-parametric
tests were employed because of the non-normality of the distributions of Use of ChatGPT and Academic
Amotivation. The Kruskal-Wallis H test was used to assess age-related differences, and the Mann-Whitney
U test was used to determine gender-based variations in the two continuous variables, both of which
assumed the status of dependent variables in the context of the analysis of group differences.

Data screening before regression analysis indicated deviations from normality, with Use of ChatGPT
and Academic Amotivation showing skewness values of 0.85 and 0.90, respectively. To address these
violations while maintaining data interpretability, Templeton’s two-step transformation was applied. This
is because linear regression was preferred for the predictive analysis due to its superior explanatory power
in modeling relationships between variables. To meet the normality assumption of regression, the
transformation was necessary. Templeton’s procedure improved the distributional properties of the
variables. The transformed scores showed reduced skewness and kurtosis (e.g., Normalized ChatGPT Use:
skewness = 0.26, kurtosis = -0.66; Normalized Academic Amotivation: skewness = 0.86, kurtosis = -0.02),
indicating a closer approximation to normality, particularly for the ChatGPT Use variable. The monotonic
nature of the transformation preserved the ordinal integrity of the data while enhancing suitability for

parametric analysis.
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Finally, a simple linear regression analysis was conducted to test whether the Use of ChatGPT
significantly predicted Academic Amotivation. Standardized (B) coefficient and Pearson’s r were used to
examine the strength and direction of the relationship. The coefficient of determination (R2) and the F
statistic were reported to evaluate model fit, while statistical significance was determined at p < .05. Data

analysis was conducted using the Statistical Package for the Social Sciences (SPSS, version 25).

4. Results
4.1 Results of the Examination of ChatGPT Use Patterns and Academic Amotivation among Undergraduate
Students

1. Demographic characteristics of respondents

The socio-demographic characteristics of the respondents revealed that the majority were

young adults aged 18-21 years (76.1%), while smaller proportions fell within the 22-25 years (16.7%),
26-29 years (3.6%), and 30 years and above (3.6%) categories. With respect to gender, the distribution
shows a clear predominance of females (85.1%) compared to males (14.9%).

2. Use of ChatGPT Among Respondents

In the last one month, how many times did you
use ChatGPT to explain topics you didn’t 43.2% 23.9% 16.7%
understand in class?

In the last one month, how many times did you
use ChatGPT to seek answers to your academic 45.5% 23.4% 15.8% E
challenges?
In the last one month, how many times have
you used ChatGPT to get ideas before starting to
write your essays or projects?
In the last one month, how many times have

turned to ChatGPT whenever you got stuck or 31.1% 36.0%  15.8%

confused while studying?
In the last one month, how many times did you
) _ 28.8% 35.6% 19.8%
used ChatGPT to help with your assignments?
WO time M 1-5times M 6-10 times 11-15 times M More than 15 times

Figure 2. Item-based analysis of ChatGPT use among respondents.

Figure 2. shows a stacked bar chart of how often respondents reported using ChatGPT in the month
before the survey. Across all study-related activities, a clear pattern of low-to-moderate usage emerges.
A significant number of respondents indicated that they did not use the tool at all for any activity
measured. The highest rate of non-use was related to seeking answers to academic challenges at 45.5%,

while the lowest was 28.8% for using the tool as an assistant with assignments. For all activities, most
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respondents reported using ChatGPT 1 to 5 times. Higher usage frequencies (6-10 times, 11-15 times, and
more than 15 times) consistently accounted for a minority of responses across all tasks. However, the
highest frequency of use (more than 15 times combined) was noted for getting unstuck while studying at
13.5%. Overall, the findings show that ChatGPT is being used for various academic tasks, with infrequent
to low-moderate usage being the most common pattern among users in this study.

3. Academic Amotivation among respondents

I don’t know; | can’t understand what | am doin RS
: 60.4% 14.0%

in school

| can’t see why | ¢o to school and frankly, |
e / 62.2% 29.5%

couldn’t care less

I once had good reasons for going to school; )
: s 47.3% 18.5%

however, now | wonder whether | should continue

Honestly, | don’t know; | really feel that | am o
/ y 47.3% 21.6%

wasting my time in school

B Does not correspond at all B Corresponds a little M Corresponds moderately

Corresponds well M Corresponds strongly

Figure 3. Analysis of items in the scale of Academic Amotivation among Respondents.

Figure 3. is a stacked bar chart that shows the response distribution for items measuring academic
amotivation. The overall pattern indicates that amotivation was generally low among respondents. Most
respondents selected “does not correspond at all” for all items, with percentages ranging from 47.3% to
62.2%. This reflects a high aligcnment with academic motivation. In contrast, a smaller group of
respondents, around 9.5% to 21.6%, reported moderate to strong correspondence with these items. This
indicates varying levels of academic motivational decline, suggesting that a specific segment of the
student population is at risk of academic disengagement.

5.2 The Influence of Age and Gender on the Use of ChatGPT and Academic Amotivation
1. The Influence of Age on the Use of ChatGPT and Academic Amotivation

The descriptive patterns in the mean ranks presented in Table 1. suggest a gradual increase in
both the Use of ChatGPT and Academic Amotivation with age. Specifically, participants aged 30 years and
above recorded the highest mean ranks for Use of ChatGPT (Mean Rank = 139.50) and Academic
Amotivation (Mean Rank = 121.00), whereas those aged 22-25 years had the lowest ranks (Mean Rank =
105.62 and 99.49, respectively). This trend indicates that older participants tended to report slightly higher
ChatGPT use and amotivation levels compared to their younger counterparts. However, results from the
Kruskal-Wallis tests revealed that these observed differences were not statistically significant for either
variable: Use of ChatGPT (H = 2.50, df = 3, p = 0.476) and Academic Amotivation (H = 1.78, df = 3, p =
0.620). Thus, although minor age-related variations were evident in the descriptive data, age did not exert

a significant influence on participants’ ChatGPT use or their level of academic amotivation.
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Thus, Hg1 and Hg2 were retained, suggesting that age did not exert a significant influence on

either ChatGPT use or academic amotivation.

Table 1. Age-Based Variations in ChatGPT Use and Academic Amotivation.
Kruskal Wallis Test

Age Mean Rank
Kruskal-Wallis H df P value
Use of 18-21 110.62 2.50 3 0.476
ChatGPT 22-25 105.62
26-29 129.19
30 & above 139.50
Academic 18-21 113.38 1.78 3 0.620
Amotivation 22-25 99.49
26-29 117.94
30 & above 121.00

2. The Influence of Gender on the Use of ChatGPT and Academic Amotivation

The descriptive results presented in Table 2. indicate slight gender differences in both Use of
ChatGPT and Academic Amotivation. Female participants reported a higher mean rank for Use of ChatGPT
(Mean Rank = 113.16) compared to their male counterparts (Mean Rank = 101.98), suggesting that females
tended to use ChatGPT more frequently. Conversely, males exhibited a higher mean rank for Academic
Amotivation (Mean Rank = 125.65) relative to females (Mean Rank = 109.03), indicating a greater tendency
toward academic disengagement among male participants. However, results from the Mann-Whitney U
tests revealed that the gender difference in Use of ChatGPT was not statistically significant (U = 2804.50,
p=0.354). In contrast, the gender difference in Academic Amotivation was statistically significant (U =
3585.50, p = .016), showing that males were significantly more academically amotivated than females.

Hence, the retention of Hgz and the rejection of Hp4

Table 2. Gender-Based Variations in ChatGPT Use and Academic Amotivation.

Independent-Samples

Gender Mean Rank Mann-Whitney U Test
Test statistic P value
Use of Male 101.98 2804.50 0.354
ChatGPT Female 113.16
Academic Male 125.65 3585.50 0160
Amotivation Female 109.03

5.3 Predictive Influence of ChatGPT Use on Academic Amotivation

The Use of ChatGPT significantly predicts Academic Amotivation among respondents. As shown in
Table 3., this use accounted for 4.1% of the variance in academic amotivation (R? = 0.041, Adjusted R? =
0.036), indicating a modest but meaningful explanatory power. The standardized regression coefficient
was positive and statistically significant (B = 0.202, p = .003; 95% Cl: 0.037, 0.171), indicating that for every

one standard deviation increase in ChatGPT use, academic amotivation increases by approximately 0.20
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standard deviations. The overall model was statistically significant (F = 9.35, p = 0.003), confirming that
ChatGPT use is a significant predictor of academic amotivation. The zero-order correlation between Use
of ChatGPT and Academic Amotivation was also positive and significant (r = 0.202, p = .001), reinforcing

the observed linear relationship. Hence, Hgg was rejected.

Table 3. Result of Linear Regression Analysis Showing Use of ChatGPT as a Predictor of Academic

Amotivation.
Statistic Value
R’ 0.041
Adjusted R* 0.036
R’ Change 0.041
Standardized B 0.202
p value (B) 0.003
95.0% Confidence Interval for g 0.037 - 0.171
F statistic 9.35
p value (F) 0.003
Zero-order correlation 0.202
p value (Zero-order correlation) 0.001

Dependent variable: Academic Motivation

5. Conclusion

This study provides important insights into the interplay between generative Al and student
motivation in Kuwait. The use of ChatGPT and academic amotivation does not vary significantly by age
among higher education students. On a mixed note, while gender variation in ChatGPT use does not
appear to exist, gender exerts significant variation on academic amotivation with male students being
significantly demotivated. This finding is particularly noteworthy given that it suggests they male students
may be a more vulnerable subgroup. Increasing ChatGPT use appears to be positively consequential for
lowered motivation for academic goals. This does not imply that ChatGPT use causes amotivation but
rather suggest a pattern of reliance on the tool is associated with lower levels of academic engagement.
From the lens of Self-Determination Theory, such reliance could potentially undermine the satisfaction
of core psychological needs for competence and autonomy. Hence, while tools like ChatGPT can provide
support and improve efficiency, over-reliance may lead to a loss of motivation if not combined with
reflective and self-directed learning. Educators and educational institutions should therefore encourage
balanced ChatGPT use that supports, rather than replaces students’ cognitive and motivational

engagement.

6. Discussion

This study was designed to examine patterns of, and differentials in age and gender with regard to
the use of ChatGPT and the exhibition of academic amotivation among a cohort of Kuwaiti
undergraduates, including the prediction of ChatGPT use and academic amotivation.
Findings showed a low to moderate pattern of ChatGPT use for varying academic tasks, with most
respondents reporting fewer than five times of use in a month. Notably, the highest use was about
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“getting unstuck while studying,” suggesting an emerging trend where university students dominantly use
generative Al for short-term help instead of ongoing learning support. Further, the moderate usage
suggests that while ChatGPT is becoming more popular globally, it has not yet replaced traditional
learning in the study population. Such limited use might stem from the relative newness of generative Al
in Kuwait’s higher education system. The earlier cited multinational survey in the Arab region, where
about half of the respondents had ever heard of ChatGPT (Abdaljaleel et al., 2024), attests to this relative
newness.

Findings further indicate that academic amotivation was generally low among the undergraduates
surveyed. Most respondents said that statements about amotivation did not reflect their experiences.
This suggests that most students feel purposeful and engaged with their academic goals. However, a
minority of respondents (9.5% to 21.6%) reported moderate to strong agreement with amotivation items.
This subgroup seems to have some disconnect from their academic goals. They may be unsure about
the relevance or value of their studies, suggesting emerging doubts and weaker commitment. These
students are an important group whose academic persistence may be at risk. This highlights the need for
further investigation into the contextual or psychosocial factors that may be affecting their motivation.
Current findings show a gradual increase in both ChatGPT use and academic amotivation with age.
Participants aged 30 and older had the highest average ranks in both areas; however, these differences
were not statistically significant. This suggests that age did not have a major impact on either ChatGPT
use or academic amotivation in this study.

This outcome generally matches recent evidence indicating that demographic factors like age are
often weak predictors of generative Al use (Barrios & Déri, 2025), depending on the context. For example,
a study of 507 university students in Spain by Galindo-Dominguez et al. (2024) found that age did not
significantly influence ChatGPT use for academic purposes. Similarly, Baidoo-Anu et al. (2024) reported
no significant link between age and perceptions of ChatGPT among 277 university students in Ghana. In
contrast, a cross-national survey involving 2,240 Arab students indicated that older age was significantly
linked to lower ChatGPT usage (Abdaljaleel et al.,, 2024). Additionally, Korchak et al. (2025) found a
significant negative relationship between age and the intention to use ChatGPT among 271 university
students in the United Arab Emirates. While the current results show that age does not significantly
predict ChatGPT use, the mixed evidence across different contexts reflects an ongoing debate among
scholars about the degree to which age affects engagement with Al tools. These differences might stem
from variations in technological exposure, educational settings and digital confidence rather than from
age itself.

Current findings show a slow rise in academic amotivation as students get older. However, the
differences were not statistically significant, indicating that age did not have a significant effect on
academic amotivation in this sample. This result matches broader trends in educational psychology.
Ishida and Sekiyama’s review of 84 studies found that demographic factors like age rarely account for
significant differences in learners’ motivation (Ishida & Sekiyama, 2024). Instead, motivation is more
influenced by perceived competence, autonomy, and environmental support, which reflect the social
and cultural backgrounds in which learning takes place. Meanwhile, some evidence suggests that younger
undergraduates may experience higher levels of academic amotivation, though the research supporting
this is limited. In a large international study with 1,711 students aged 18 to 61, Simonji Cernak et al. (2024)
asserted that “internal motivation is less developed in younger age groups,” suggesting that younger

learners may have lower intrinsic motivation and, as a result, higsher amotivation. On the other hand,
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Litvinova et al. (2015) found no significant link between age and academic self-handicapping, which is a
related concept, in a study among 440 Nigerian undergraduates. Similarly, the study by Fatima et al.
(2018) on academic amotivation focused on small age groups (18 to 23 years) and did not directly
investigate the effects of age. Overall, these findings imply that while there may be age-related trends in
academic amotivation, the evidence is still unclear and needs more exploration.

The lack of a significant gender difference in ChatGPT use in this study matches growing global
evidence that shows similar technology adoption trends among male and female students, especially in
higher education. Morell-Mengual et al. (2025) found no gender differences in generative Al use among
974 Spanish students. Similarly, Sergeeva et al. (2025) reported that gender was not a key factor in Al
adoption among 379 undergraduates at Pyatigorsk State University in Russia. Similar findings were seen in
Ghana, where Baidoo-Anu et al. (2024) found no significant link between gender and perceptions of
ChatGPT among 277 university students in Ghana. In the UAE, Korchak et al. (2025) also reported no
gender difference in the intention to use ChatGPT among 271 students. However, Galindo-Dominguez et
al. (2024) found that male students used ChatGPT more for academic purposes in a study of 507 Spanish
undergraduates. This suggests that local or contextual factors might still influence gender patterns of use.
Overall, the evidence suggests a closing gender gap in digital engagement, showing more equality in
technology access and use across genders.

In this study, a clear gender difference in academic amotivation was found, with males reporting
significantly higher levels than females. This aligns with established patterns in motivation research.
Evidence shows that male undergraduates usually show more academic amotivation than their female
peers. Two studies that examined this relationship, involving a total of 1,238 participants, revealed
significantly higher amotivation among males (Ajlouni, 2022; Ayhan & Karacan Ozdemir, 2024). Ajlouni's
(2022) study of 433 Jordanian students in online leaming found that males were significantly more
amotivated. Similarly, Ayhan & Karacan Ozdemir’s (2024) research involving 805 Turkish students during
the COVID-19 pandemic revealed significantly lower amotivation among females. These results match
other literature indicating that females typically report higher academic motivation (Brouse et al., 2010).
While there are few studies specifically looking at gender differences in amotivation, the consistent results
across different cultural and educational settings add credibility to this trend. While the current study
cannot determine the causal factors, this finding may reflect underlying sociocultural or educational
dynamics within the Kuwaiti context. From an SDT perspective, it is possible that the educational
environment differentially satisfies the psychological needs of male and female students. For instance, if
certain academic tracks or pedagogical styles are perceived by male students as less autonomous or
relevant to their future goals, this could thwart their needs and foster amotivation. This highlights a critical
area for future qualitative research and for targeted institutional support aimed at enhancing male
students' academic engagement. Overall, the evidence suggests a modest but strong gender effect, with
males showing comparatively higher academic amotivation.

The current study shows that ChatGPT use significantly predicted academic amotivation among
respondents, though the effect size was modest (R = 0.041). The positive and statistically significant
prediction (B = 0.202, p = .003) indicates that students who relied more on ChatGPT were more likely to
experience higher levels of academic amotivation. This result is contrary to most of the existing evidence,
which mostly points to motivational benefits linked to ChatGPT use. For example, Caratiquit & Caratiquit
(2023) studied 178 Filipino students and found that using ChatGPT positively affected academic

performance by increasing learning motivation. Likewise, Almulla (2024) reported that among 262
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students at King Faisal University in Saudi Arabia, ChatGPT use boosted learning motivation and
engagement. In Hong Kong, Lai et al. (2023) understudied 473 undergraduates and identified intrinsic
motivation as the strongest factor influencing ChatGPT adoption. However, not all evidence supports this
positive trend. Galindo-Dominguez et al. (2025) used data from 507 Spanish university students to directly
examine amotivation in relation to ChatGPT use. They found a statistically significant positive relationship
between the two (p < 0.001). This pattern mirrors what is observed in the present study. Self-
Determination Theory (SDT) offers a valuable framework for interpreting this pattern. The relationship
may reflect what can be described as an “optimization-substitution” tension. When students employ
ChatGPT primarily as an answer-generating tool, i.e., when they substitute the Al’s output for their own
cognitive effort, it may inhibit the fulfillment of their basic psychological needs. By offloading the difficult
but necessary cognitive work of synthesis and argumentation to the Al, students may bypass the very
'desirable difficulties' that build a sense of mastery. As a result, academic outcomes may feel unearned
or detached from personal skill development, a hallmark of amotivation. In addition, habitual
dependence on ChatGPT can diminish students’ sense of ownership over the learning process, thereby
undermining their need for autonomy. Collectively, these need-thwarting mechanisms offer a
theoretically coherent explanation for why increased ChatGPT use may correspond with heightened
academic amotivation. Overall, these findings suggest that while using ChatGPT can promote motivation
and learning in some situations, excessive use or dependency may be connected to lower intrinsic
engagement. The positive link between ChatGPT use and academic amotivation observed in this study
highlights the need for a balanced, supervised approach to integrating generative Al tools in higher
education.

7. Limitations

The data for this study was collected at a single point in time, which allows for the identification
of correlations but prevents any causal inferences. In addition, the use of an author-developed ChatGPT
Use Scale that has not yet undergone comprehensive psychometric validation. Although preliminary
evidence of convergent validity was obtained through its correlation with the Perceived Importance of
Technology scale, other forms of validity were not assessed. Future research should therefore subject
this instrument to more rigorous validation procedures. Further, the sample was skewed towards female
participants which limits the generalizability of findings related to gender. Finally, all data relied on self-

report which may be subject to social desirability bias or inaccurate recall.

8. Recommendation

Implications for Educational Practice and Policy

The findings carry several implications for educational practice and policy in Kuwait and
comparable contexts. First, institutions should consider strengthening critical Al literacy by offering training
that emphasizes thoughtful, ethical and pedagogically productive use of generative Al. Ai needs to be
positioned as a cognitive partner rather than a shortcut to final answers. Second, assessment designs may
be updated to reduce opportunities for cognitive offloading, with greater emphasis on higher-order
reasoning, creativity and personal reflection. Third, the higher levels of amotivation observed among male
students highlight the need for targeted motivational interventions, including tailored advising, mentorship

and programs that reinforce academic purpose and engagement. Finally, institutions should consider
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developing clear guidelines on the appropriate use of generative Al to ensure consistent and responsible
practices among students and faculty.
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Abstract

This research aimed 1. to develop a three-dimensional game titled
“Treasure Hunt on the Floating Island”, adapted from the game design
concepts of Only Up! and Subway Surfers, and grounded in the
Mechanics-Dynamics—Aesthetics (MDA) framework as a guideline for
system development using Unreal Engine 5; and 2. to evaluate the
satisfaction levels of users who participated in testing the developed
game. The sample consisted of 60 first- to third-year students from the
Faculty of Science and Technology, Surindra Rajabhat University, in the
2024 academic year. The participants included 30 Computer Science
students and 30 Computer Technology students, selected through
purposive sampling. Each participant played the game for 30 minutes
and completed a satisfaction questionnaire. Data analysis employed
statistical tests to examine the mean differences between the two
groups in order to assess user satisfaction levels. The results indicated a
p-value of 0.95, which is higher than the predetermined significance
level, suggesting that there was no statistically significant difference in
satisfaction between the two groups. This reflects the effectiveness of
the developed game in providing a consistent playing experience across
all participants. The findings highlight that applying the MDA framework
in conjunction with modern game development technologies can
effectively enhance player experience and is suitable for adoption in
other game development contexts.

Keywords: 3D Game, MDA Framework Game Design, Unreal Engine 5,

User Experience, User Satisfaction Evaluation
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Surfers nmeldinseunnAndudie (MDA) ieldifuuumislunmsiannssuy
selusunsuduSeaeudu u 5 uay 2. ileusziliussiumufianelavesld
drmnimanesaunuiiiaunty ndufegssenoudeindnuduld
1-3 agAngrenaniuazinalulad unIne1desvdgasuns Unsdnw
2567 druau 60 AU wunduanvdvineuiinnes 30 AU waza1w Y IMEINTg
AN IADT 30 AU lAgAnaBNmIEIBN1TIERNKUULANEAY HidTIuusaE Y
ynsnaaeaaunuduiian 30 wiil wazneuwuuyssuanuiisnela ms
AnspideyaliaiimadeumuuaninsvesAiaissitnaguiegeiaes
ileUszifiusziuaufianelavesfld nan1sisewuinen pvalue winfu 0.95
S?Jéqgjqﬂdwwé’uﬁfﬁlé’ﬁfgwwaaﬁﬁfﬁ”mum dxviouin lunuaNuuAnA19agdl
tdoddqmsadalussiuanufionelassringuiidisuiaaesann Sunans
favszAninmmannuiifannulunslissaunsaimsiauiisenndasiuly
ynngusoegs nanisAnwassia mifiuin nisuszgndldnsoununin MDA
Sufunalulagnsimunuadelv aunsoduaununimvesdseaunisel
Hiaulnog1eiiuszdning uazmunzauseniniluuszendldlunmsiaung
Tusundusioly

AE1AgY: WUENER, MIBENKULINUIIENTBULDNRALE, SulSsaleuiu Ju 5,
Uszaunsalilld, msussidiuauiianela

1. uni (Introduction)

doinunsufaneslugaidvialssunissensuindumdsseddydmiunmsianines msadausegdla
wazmsdLasIMsSeudBsUfdusiug Iesninuannsaaeszaumsaiiaiiouats nszdumuaule uazyinli
faufidusmegaeiionnnmindeUuuuaiy (Beatty, 2014) Sntunudaunsaationmssuiinumsiaunld
(Panyarotjananon et al., 2023) #in15eenuuuinulasianiznuaufia (3D Games) lasuauaulasgauin
desnddnenmlumsiamuinuenisudtym msfndeiud uaznseuANsiadeulmluanimuinden
\@ilouais (Hunicke et al,, 2004)

n0URIARLENRL (Mechanics - Dynamics — Aesthetics: MDA) Wunilshunuianddayfivaelidniamn
annsaeanuuuinuegiuszuy InsutsesdUssnouvennueenidunaln (Mechanics) natnfiiinainnis
UFdusiud (Dynamics) uagdszaunisaivioorsuaifidiauldsu (Aesthetics) §agaelviinssviqaninuas
UsganSnnweanulaag9ili@nedniau (Hunicke et al., 2004)

WU unanwesu 1y Only Up! LLasLﬂuLLuaéﬂlﬂﬁﬁéuqm WU Subway Surfers \ueg1swanu
Uszaumnudnsalusnunisadisnnuayn anuviinie wasnsilaiusinvesdiay fiunsaiuay nsuaunin
dsfinuns waznsarandsvesluin Salassadrsdisnananunsayssgndldiileiannuilivioafionuduis
Wit Lm'é'fqmmsaﬁﬂﬂ%’l,ﬁaﬂ’liL%&Juifl,l,axmiﬂ’@umﬁﬂmlﬁﬁaEJ (Deterding et al., 2011)

Fremni fideTeadlovaunuania “muamautivwnzansih” TeUssgndiuain MDA $aff
nalninuilauussdumalanninueenoudnasiu Lﬁaw@aaqﬂ’wméfmmuLﬂuﬁiﬁ%mmumﬂLLaxmmiaﬁﬂﬂ
sevanluuIundu 9 Wy nMswuinue MsiSeusiBany (Game-Based Leaming) wagn1sasiadonsasuly
oA wonInt MsAnwianufianelaves]lidisazieudnennvesfuuuuiny $1FUuIMIN TR
soldagrnuszuy

3

2. IngUszasnsule (Research Objectives)

]
1Y a

1. iienmunNaudf muaautRvunizassin
2. WinANWINaAUAaND LI UNSNAFDUSTUUEUNNENER Auauaudfuunizanedin
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ad A v . .
3. mi‘VIU‘VI'Ju'JSimﬂii&ILLﬁ&'VIE]EJ;]VILﬂEJ’)’UEN (Literature Review)

3.1 UWUIAANTTEBNUUULAZIATIZINYN MDA Framework (Mechanics - Dynamics - Aesthetics)

gnamnssunudunidlugpamnssuaivassaniivlnegisioidesuszilan msfannudldidudios
nsgvuMIHARTeNd oLt uiaiiiy widadumanifidenlosamidiu Inenmsneufiuned Aady
nsid3es uazdrinevesiay ey niseenuuuinuiirsniudesiinsaunmnaniiannsadenlos yunes
vostfnWaun was Uszaumsalveariiau 1ihdedu nildunseunnAniléfunsseususgisunsnaisie MDA
Framework (Mechanics - Dynamics - Aesthetics) %Ggﬂﬁmuﬂﬂa Hunicke et al. (2004) ilewduedeaiielunis
oS unsLagiinzauduius szudnslassadisnennudutszaunisaivesiau nsevundaidedy
“Mwinans” seuinelingde dneenuuy uasfiauny fidieviliidilenalanisaireenuaynvesnalddaou
8oy (Sicart, 2008)

dmfuilunues MDA Framework 1ng MDA Framework Qﬂﬁ%auaﬂ%ul,sdlmmﬂssﬁqu Challenges in
Game Al Workshop msﬂumiﬂizﬁu AAAI (American Association for Artificial Intelligence) U a./. 2004 g
finquszasdiitoairauuudiassitaninsaldosuisniseenuuuinuuaziinsigiinuldegnsilszuu (Hunicke et al,
2004) Fo “MDA” wansnustevesasAlsznau 3 Uszns & Fieure 1.

Designer End
Generate Generate

Mechanics ! Dynamics Aesthetics

e C ts (e.q.
omponents (e.g Context Challenge

Points, Badges, Constraints Cormmendation

Avatars, Virtual Choices Confidence
Goods, Leaderboards) Chance Comr
ognizance

® COﬂtI’OlS(e.g. Task Consequences Creativity

Timers, User Turns, Completion Contribution

Skill Tests Continuation

® Courses (e.g. Quests, Competition

Levels, Groups) Cooperation

Community

Compliance

Embedded Emergent Interpreted
Narrative Narrative Narrative

Figure 1. MDA Framework

97 Figure 1. 85U"UAIT
1. Mechanics (naln) nunefislaseaina ngunael wagssuuiitdnesnwuuiivuald wu 38n15auau
STUULAN Roulun1svusisoun Lagdanea3fiumg o
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2. Dynamics (wa¥n/n1sldmeu) AengdAnssuvennuiiinduaiadetnalnmaniululdlunsidy
fheghadu doflsruu “mafunineins” nalndonadeliAswatnvesnsuaniudsu msutedu wiensimiie
FEMINLAY

3. Aesthetics (A1w3An/Uszaunsal) munedsensual mnuian uasUszaunsaififiauldsuainms
1 15U Avwayn MmUY aavne viennuiAnidenTeeiugdu 3 LeBlanc lsdamuanmyuszaunsel
nansanidu 8 wuu lawn Sensation, Fantasy, Narrative, Challenge, Fellowship, Discovery, Expression,
Submission (Hunicke et al., 2004)

uwfandnuayn1sUszyndld lasarwddaues MDA Framework ogfimsesursauduiudiTsddi
sewh dheenuuuiny ua fiau fil

1. Yne9nwuULNy 92U89LNNIAN Mechanics Dynamics Aesthetics Tngi3ueanuuuainnalnuas
szuuvRuny udfinsansafinaiasiatuludmeinssuuarUssaunsaivosdidu

2. jiau ndunasluiianiansaiudume Aesthetics Dynamics Mechanics Na13Ae Q’Lduﬁ"méfuma
M33U3 “mnuayn” vi3e “ensual” Aeuflnzdunanginssunislineu wazSuinalnveanylumends

nsuLIARE STt inuannsneenuuunalniiaenndestuensuninieussaumsnifidosnis
uouliugidu SnitadatnelunifouarUssiiunuamusnny Wy nsinssimguaiiviliinumils q Usvau
Audnsavselasumuiloy (Tekinbas & Zimmerman, 2003)
3.2 WunAALAZNAuAIAITU 3D Adventure Game

WNUARITA (Digital Game) ﬁm‘flu?faﬁ“wﬁaﬁﬁwmwéﬁ@ﬁaé’muﬁmﬁ%ﬁa TneLanzLnNuwL Adventure
vioununagdy fiiumsdisne mauiviaun waensiidudessniidudu nuuwnifvaunmsanng 2 filu
gALSN 9 11d 3D Adventure Game filimAluladns iinauiid (30 Graphics) tleas1saninuwaIndeuiiauaiauas
L°TJmiamaiﬁ@éulﬁé’uﬁaﬂisaumizﬁmﬂé’ﬁmﬁummaﬁammﬁu Uuul, 2005) NMSHALNAUTEWINNTIENT 0
(Narrative) uazU §austus (nteractivity) vlsinuuszani ld fuanuieuetsseiiewar s nsnanes
qmmmiiuﬁmﬁqLl,azmiﬁmsn (Fullerton, 2018)

3D Adventure Game s inuuuInagAeiiaunlngldnsiinawiia fiduaunsandeudinazdisg
flufldludnvaziadouata inuUssianitngauduil n1sid1309313 (Story-Driven) maudlauaun (Puzzle-
Solving) LLavmﬂéfmUﬁu?ﬁmé’amﬁa NPC (Non-Playable Characters) (Adams, 2014) Tnefiusmesiiaiuy
‘Uﬂﬂawwuq (F|rst person) LLa“Uﬂﬂawam (Third-person) \eadsessasalunisiay

AT NANLIINI AR TasinuwanaySedadunuiidumssidudos msdsaniui
waznsiufduiusiuing yana vioanmuwandeuneluiny Teewdlenaufumaluladawda azviliiAn
Usraunmsaliiflenuanaiuasiusaeiuy (mmersive Experience) LLuaﬁmﬁugm figtail

1. M3UBNLENT 03377 (Narrative & Storytelling) Tnsaid sadussdusznevddresnuuuinag e
deidesiinefunssgdlalifidussndumamuaisdodmnenelung swddiersuaisuegseiios
muidevarstuiinlasadesiidauamannsndisianuiusegidouaranuddmsiuvesiauld (Liem et al,
2023)

2. m3dvialana1uiii (3D Exploration) anmuindeuaudftelvigiauaansaidums 81593 uag
spatuiiuildsoufians Paefuainmlunnaduuasnssduanuaula mseenuuuain 3 SAflasnuuasd
AMUINEILdLESIUsTaUNsaliivdnvesiauliegnenn (Lan, 2023)

3. Ujduiusiuinguaziazas (Interaction Mechanisms) inuuuinagydeimunlvtiaudedldneu
futageng 9 1w lewiu naln 3o NPC ileliinuduiuly ssuvdfausiusidasmnzausuuiunveiny uay
FIPUNTEAUUTTAUNT0IVOI LAY

4. mslavimunuagnisuidam (Puzzle Solving) msufusaundussdusenaundniiviliinuussinn
fifiauviime fiaudosin Siamest uesdadulaluaoumsaling q fafuiiugruftamnsailuiaunisdeus
WBavnwelen (Zainol Abidin & Ismail, 2021)
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5. nalnnisiau (Gameplay Mechanics) asdusznaunaln 1y nsiadsuivesdiazas szuuAsha
szutlewin uagsruuseda Diglinsaudidhmunedaau wasiuusaaumeauiniuniseung
nuuurSvauiRdudendvadiidnonmgaislufuanudiuis msfne nisiindfnes wagnisasie
Uszaumsalfifimuanaie mssaunaudossn Ujduius uazanmnadeuaudifilugieasiassafivoeiia
UsyAvEnmlumadouslfestmanuats suideidusagsinsUsemalinisaduayuiinudnuasan oty
Vinwy nsAndas1ent n1siidinsiu wazusspslavesdlivsediseuldegrnlususssu

3.3 LLuqﬁmLaswqwﬁt?{mﬁ'u Unreal Engine 5 (UE5)

Unreal Engine 5 (UE5) LﬁULau%Uﬂi’IWﬂL%ﬁL%HﬁlMﬁﬁQﬂﬁ%Uﬂﬂﬂ Epic Games waglasunisuausuogng
A¥rsvdlududsEandaan nsad1en manase wazauau1salun1ssesTusIunaIEEIT e
anlnenssy denmeuns wanmalulafialiousss (VR/AR) unanailtiauenmsmweanaluladudnues UES
L9 Nanite, Lumen, MetaHuman ua¥ World Partition 52ufi991u3 985813190 2020 - 2025 714 UES 1Ju
w3eddielumsimuiuaznaaes uenaniddinsziunfnuazndnnsivild UES Wuunasesuddayluau
Fnsgalvel waluladmsuszanananmuuuiFsalmifiunumdwoyodisddlugaaaiia Tnsianzlugnanmnsss
Lnu AeURs @antnenssuy wazsyuudiaeudiaiAinssu Unreal Engine 5 (UE5) lasun1silladalag Epic Games
Lﬁaiaﬂ%’umméfaqmiﬁummué’f’mmﬁ\lﬂ@mquqﬁﬁmﬁwmumuﬁuﬁ (Real-time Rendering) A18lATIAT14
uduAiw I ululwanedau IR Woaun dn3de LLazﬁa%’waiiﬁﬁlawmﬂwawmmiﬂmamLﬁamﬁﬁm’m
anBunuazauaiunntu tngldvinensiiiissaninmnineuduguneu (Epic Games, n.d)

weluladuarfiloesndnves Unreal Engine 5 §ail

1. Nanite: Virtualized Geometry Nanite {uwmaluladddeyves UES fitnelanunsaluea 3 37
#1 Polygon F1uruannitngainlaglidesandiuiu Polygon (Decimation) wazdsnasnuseazidengs vinlv
ASEUIUNSAS9INLAY Asset ﬁmmamﬁaumﬂﬁu (Epic Games, n.d.)

2. Lumen: Global Illumination uwuutSealnsl Lumen 1usguu Global Illumination (GI) i
wavasvoukavuasouwuLiLd vilinsdalnluanniduluedsauaslanglidesadns lightmap araniin dewali
Workflow nsadranuvienmeunsiinnusasiiy (Epic Games, n.d.)

3. MetaHuman Framework MetaHuman Creator Lflum%‘lmﬁaﬁ'vi’ﬂﬁmmiaa%'wﬁaazmww&l“ﬁ'
anvssaldniglunalaifnd fadudssloviislunuwdong unmeuns uaznifedulfduiusuyud-
pRURLABS (HCI)

4. World Partition way Open World 53Uy World Partition 93autsfiufilan 3 Aasaluld vl
Faunanunsaadislanvuslg (Open World) Tnglaifiaadnnig Level Streaming fagnuLes ¥aeifinniny

ganlumsimunuiifanalngwie Simulation World fidudou

WAALAEVANN108NLULT8Y Unreal Engine 5 fndnnisddryidufiugiues UES A 1) Realtime
Photorealism tfunsadrsnmanasawuuiealg 2) Scalability Wunissessunanuiiodoaudsunneuns
%U AAA 3) Flexibility 1unisldlaiamung ©1uide wavdeadreassd 4) Workflow Efficiency Wunisan
Fumau Manual 18 UV Mapping, Light Baking wag 5) Extensibility 10 un155895U Plugin, Source-code
Modification U@ Pipeline fu Blender/Maya fviiu UE5 Ssgnuesindu “uwanvlosunsaineassd (Creative
Platform)” 1NNIWALDUIULNY

#3deleagUan Unreal Engine 5 ifumaluladfimsmdsdmivanusnunsifinwazsauidogalvl seszuy
Nanite, Lumen, MetaHuman tagauaiusalunisaiidanalousssuntng dealnlasunisiluldluanan
sne 9 sy aninenssy ameuss wazn1sAne uATeasd 2020 - 2025 uandliifiudn UES aunsasessu
URU Al, Computer Vision, Simulation wag Virtual Lab laag 19 Use@nsnn waviidneninlunisiiu
unaanesunaslunuideifiadnsassAluauing
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4. NIDULUIAANIIUITY (Conceptual Framework)
NMAUAMUANTBULWIAALUNTTINNWITB KA ALTUNTIULLIAAIO W A3 Figure 2.

- Game Design and Analysis Concept (MDA Framework) 3D Game. Treasure

Mechanics = Elements implemented by the designer in Hunt on a Floating

the game (rules, systems) Island
Dynamics = What happens during gameplay (player
interactions) 1
Aesthetics = What players feel (experience/emotions)
J 30 Adventure Game User Satisfaction
Game Design - story, characters, gameplay systems
3D Environment Design - environments, lighting,
atmosphere
3D Modeling and Animation - prototype game project
- Unreal Engine 5 (UE5)
Visual Technologies: Nanite, Lumen, VSM
Gameplay Development Systems: Blueprint, C++
Physics and Animation: level design
Al and Character Behavior: Al Perception
UI/UX: UMG, Widget Blueprint
Audio: MetaSounds, Sound Cue
Testing and Optimization: game packaging and

deployment

Figure 2. A Conceptual Framework for the Development of a Three-Dimensional Game: Treasure Hunt

on the Floating Sky Island.

5. 35AMUU9UIW (Research Methodology)
5.1 MSAMUAUTEVINTUALNENATIDEN

1. Usgwnshaun dnfinw Usedlnisfinwn 2567 unninendesnudgasuns

2. ngudtaoens 1 dnfnw Fud7 13 99 eugivermaniuasmalulad sminedesigaiuns
UsyaUmsAnen 2567 591 60 AU wusluanaivaeuiiames 30 AU warauIvIInNeINsABNRIABS 30 AU
Taanlagldignisi@eniuulanzas (Purposive Sampling)
5.2 \n3psiiefildlunsise

1. inuanudla anuaimautivuinzanen

2. wuuusziiiuanuiswelalunisiaunuanuds auaimandauuinzassiin
5.3 nsadruaznaunwiesesileildnside

Funsunsasruasmemnimaiosdieflilunuiss annsaesunsldssd

1. PISWRIULANAINER AuaauUAuunIzaasin

wdnnseenwuUnY @fif muaanTAvwnzasei Wunsruiunsiidudeud ieendets

ANUAnas1sassALazAilalulsraun1salvelau m1unTaURLIAA MDA Framework (Mechanics -
Dynamics - Aesthetics) @araunlag Hunicke et al. (2004) la§un1seeususgenitawndluisnisisnniswas
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gnamnssuin esantglithesnuuuidilannuduiudszmindassaiisvesnuuazUssaunsaivesiiauls
ognauszuu Tnsuvsldssd

Mechanics (nalnvesiny) Tnegfiduazyiveing “s1u” uay “iden” Idunsveasessniiiudeniiy
AwUsEneu wazdssUsznau fegnalnd1dg laun 1. szuuuvaunun (Dialogue System) 2. MMsidanAMaU
wiaidunmeeaies (Branching Choices) 3. syUUAUEUTUSTUSasAS (Character Relationship System) wae
4. syuutuiinuazdoulian (Save/Load %30 Time Rewind)

Dynamics (wa¥nueainy) Uiduiusseninaiaufunalniiinesnuuuindly 1wy nisidendmeudidsna
sonrmdiiusiuiagasau viemadameiiodesmionmdinaulavesiay wammaniadg nanszvuids
o1suniuazigua lvdusAnddnusnludessogdngs fegnamatn ldud 1. msadreuadnsvarsuuy
(Multiple Endings) munsiadulavessiiau 2. amnuidnmaniuaznistounduaaulmiiiedummadondu
(Replayability) uag 3. Ujdumiusidanruduius (Emotional Interaction) seminaiauuassitasAs

Aesthetics (A1u3ANkazUsEaUNSalvedian) dadulifiauin osual mnuddn waznisiidsiu
193018 HUBIAYTENDUAN 9 LU UNaunul AWe Aads Mazes wazideawas Inedmuisnanfenisasng
“Uszaun1salniaensual (Emotional Experience)” sardsznausiu Aesthetics i mulalunuuuail 1aud
1. Fantasy: Aw§anmilouldidrlusglulanvessaazas 2. Namative: nsusluduisossafiduduuasd
AUNUTY 3. Expression: N1TaBuUAInUNIoATeNvRE{IaUNIUNTIEONYDIAEBY Lay 4. Discovery: N13
funuidlevudemnauluy 9 annsiaudn

2. Msaranvuyseiiiuanuianelalunsidunuaudin auawnaudavuinzaseih
dudunisfnwiduaimndeyainienals uazauisediieitos Mnsinsztoyaandla

msfnwantwuadesinmuuuinauamienndundusiiunsaiauuuUssiiuarufioelafifidenisidy
nuaudia auamnaniivunizaseih lnemnuaaiazuuwresuulssiuiuwuunnesndiulszuua Iy
fvnsgiuazuuuly 5 58U (Srisaard, 2000) Tnefissduazuuuaufioneladsil

4.51 - 5.00 weds fanufenelasndiae

3.51 - 4.50 g danuitawelauin

2.51 - 3.50 vungha dauitenelaviunan

1.51 - 2.50 vaneds danuilanelatioy

1.00 - 1.50 yieiia Taudianelatiosiian

Mnduthuuuyszsdunnufionelalienansdiivinuise amaseunrugndosuasiunuiuudly
Az wazthduuuumsussifiunnufiawelalvififeanagiauasyseiduna $1uru 3 v asiaaey
AMugnFBIuazANLIIEaNTesTaRInIN InduthuTuTuTuAlumus s wasthumendeiinn
aonAdastaiion (0C) nmsnmesuuUsziiununmiafsiarudennndowmastosnufungussasdves
9398 (10C) 38w 0.60 1.00 ynde TedoLausuusiiaia
5.4 Manususandeya

sudunisifivsusmdona Tnslingudiegsinmaasuiny unatauay 30 undl 91nduLan
wuasuaiteAnuANLimelavesildnuideinuaulid mudnauiRvumzaseih
5.5 nMyAaszvideyauazadanld

Anneitoyadeainfiugiu Wun anudl fevas Aade uardulsuuunngiu wasnnaeudoada
$1984 fle T-Test uUU Independent iWSsuifiunuienelavesglinuiifivenuaniia smuamastAvunie
a0yt Tuunau @a1vIn

6. Wan15398 (Results)
6.1 HANITWAILLNY” INUFEINTR AIUAMIFNURAUULNIZaBEN”
1. fhazas Iwues (Wilber) frazasuan
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(Front)

Figure 3. Wilber Model

YA o

luwamazasuan 3ues (Wilber) NEAdeladmsnens numasiamunduy 9 ulduasdnudaatiu (Ju

]
% a

Twaaudafiugandmsumsimwinuduitaeasifiauaunsoaiuaula
2. fharATeBUIEIENITIAY

Steve Ortiz Mark
(Stage 1: Whispering Wind Path)  (Stage 1: Whispering Wind Path)  (Stage 1: Whispering Wind Path)

| AL

P

John Duck Alex
(Stage 2: Rocky Cliff Island) (Stage 3: Windmill Peak Island)  (Stage 3: Windmill Peak Island)

Figure 4. 3D Character Model
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Bt )

James Lewis

(Stage 4: Central City Square) (Stage 4: Central City Square)

Figure 4. 3D Character Model (Cont.)

TuwasavasifRdelimhmsnensonurasianndu q il wazdaudastiu Judasasfiviewuzi
waraSu1eIEn1siau (NPC) wazanunsaleng o iveliigidudilanulaanniu
3. MAlUTUNTUYRIMTNSLENY “nUauiii auamandivunizasyiin”

na W-A-S-D 1du
na Spacebar ns:laa
na Ctrl gacid
na E thonuriu NPC
na V wasuyuuoo
na F 10a-Ualwane
na R nau Checkpoint d&1ga

Figure 5. Game Play Screen

‘VT‘L!’H]E]LLEWNiu‘Vi’]’NLﬁULﬂlI Faiauaunsagsusuauvesny 1ionuausg ﬂiumuimwmuummaw
uaﬂmﬂummauaLﬂmﬂumimmuuumﬂﬂmLLaLLaumwm FfesgeznamdLauniuyudeuy Joyamani
Deligiauansafiamuanuimviiuasinuineglunisiaulaegeilusednsam
6.2 NANIINATBUNN”NUFIUAR AuAaNTATUNIZaENY”

HANISNAADULNUEINAR puamiauUAvunizaseiln ndnAnw AuzdInermansuazialulad
uAnendosigasuns Umsfine 2567 saukonun 60 au fseazidonduioluil
1. foyamnluvestindnu
WnAnwananimeeuiames 91uau 30 au nedlinaviediuau 17 au Andudosay 56.7% uazine
e $1uau 13 au Andudesay 43.3% Fedndrunaluanifiuuniulndfesty luvasiithdnwanian
InensmeNianes $1UIU 30 au dnAmesiuau 29 au Anluieeaz96.7% way wAmngediuau 1 au Andu
Sovay 3.3% fuwiltuveunaviefifinnninneands &3 Figure 6. ()
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Figure 6. General Information of the Student

6.3. KANISANWIANUNIND L2 TUNITNAFBUTEUULAUNNEINTR AuaauUfuLnIzaasii
NaN15398 A9 Table 1 - 3.

Table 1. Effects of Satisfaction with Playing the Three-Dimensional Game “Treasure Hunt on the Floating

Istand” in Terms of Game System and Control.

Computer Computer Sciences

No. Evaluation Items Program Program

X | S.D. | Level X | S.D. | Level

1. Game System and Control
1.1 | Players can control the character’s | 4.57 | 0.68 Very 470 | 0.53 Very

movement to move forward, left, right, and Good Good
backwards.

1.2 | Players can control the character to jump | 4.47 | 0.63 Good | 453 | 0.68 Very
and crouch, and the actions are realistic. Good

1.3 | Players can control the character’s camera | 4.50 | 0.73 Very 4.67 | 0.66 Very

view in both First-Person and Third-Person Good Good

perspectives.

Table 1. Effects of Satisfaction with Playing the Three-Dimensional Game “Treasure Hunt on the Floating

Istand” in Terms of Game System and Control (Cont.)
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Computer Computer Sciences
No. Evaluation Items Program Program
x S.D. Level x S.D. Level

1.4 | Players can press a button to interact | 4.70 | 0.53 Very 457 | 0.57 Very
and talk with non-player Characters Good Good
(NPCs).

1.5 | Players can control the character to | 4.67 | 0.55 Very 457 | 0.73 Very
collect keys to open doors and collect Good Good
coins.

1.6 | Players can control turning the flashlight | 4.90 | 0.31 Very 4.63 | 0.61 Very
on and off. Good Good

1.7 | Players can save game progress and load | 4.67 | 0.61 Very 4.67 | 0.48 Very
the game. Good Good

1.8 | Players can adjust the game’s graphics | 4.37 | 0.81 Good 470 | 0.47 Very
settings. Good

1.9 | There are a help system and in-game | 4.57 | 0.57 Very 4.67 | 0.66 Very
hints that assist players during gameplay. Good Good

1.10 | In-game graphics are sharp and clear, | 450 | 0.63 Very 447 | 0.57 Very
and the audio is clear and well- Good Good
presented.

Very Very
Overall 459 | 0.62 4.62 | 0.60
Good Good

3710 Table 1. asUlaiszduanuiisnelasussuuuaznsmvaudunulagnmsiteylusgauduin wus
sonuavnivreuiunesdanade Wiy 4.59 uwasAndeauunnsgIuringu 0.62 wasa1u3vineIn1s
ABNLADSUALRALWINAU 4.62 wasANTBuuuINIFIYINAY 0.60

Table 2. Effects of Satisfaction with Playing the Three-Dimensional Game “Treasure Hunt on the Floating

Island” in Terms of Game Design

Computer Computer Sciences

No. Evaluation Items Program Program

X | S.D. ‘Level X | S.D. ‘Level

2. Game Design

2.1 | The attractiveness and logical coherence of the | 4.27 | 0.83 | Good | 4.30 | 0.70 | Good

storyline and gameplay style

2.2 | The level of challenge and balance of difficulty | 4.27 | 0.94 | Good | 4.63 | 0.72 | Very

in each game stage Good
2.3 | The User Interface (Ul) is convenient and easy | 4.57 | 0.68 | Very | 4.63 | 056 | Very
to use Good Good

Table 2. Effects of Satisfaction with Playing the Three-Dimensional Game “Treasure Hunt on the Floating

Island” in Terms of Game Design (Cont.)
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Computer Computer Sciences
No. Evaluation Items Program Program
X | S.D. | Level x S.D. | Level
2.4 | The layout and usability of control buttons are | 4.63 | 0.61 | Very | 453 | 0.68 | Very
convenient and user-friendly Good Good
2.5 | The design of the in-game environments is | 4.23 | 0.82 | Good | 4.27 | 0.74 | Good
diverse and engaging for players
2.6 | The appropriateness of the number of items in | 4.27 | 0.69 | Good | 4.40 | 0.72 | Good
each stage
2.7 | The suitability of the character designs in each | 4.43 | 0.77 | Good | 4.57 | 0.63 | Good
game stage
Overall 4.38 | 0.77 | Good | 4.48 | 0.69 | Good

910 Table 2. agulda1 seavauianels druniseenuuuinulaeninsineyluszdud wuseenu
awrreNiunesiaadewiiu 4.38 wazAndeduuninsgIuwiniu 0.77 kaga1uivineinisneuiiamesl

ALRAEWIIAU 4.48 uLazAdesuuansgIuyiniy 0.69

Table 3. Effects of Satisfaction with Playing the Three-Dimensional Game “Treasure Hunt on the Floating

Istand” in Terms of Usefulness

Computer Computer Sciences

No. Evaluation Items Program Program

x | S.D. ‘ Level | X S.D. | Level

3. Benefits

3.1 Feedback: Generates enjoyment and fun, helps | 4.47 | 0.68 | Good | 4.27 | 0.91 Good
players relax, reduces stress, and provides
entertainment.

32 Enables players to use analytical thinking, | 4.83 | 0.46 | Very | 4.67 | 0.61 Very
observation, and problem-solving skills to Good Good
accomplish missions.

33 Help players practice emotional regulation and | 4.63 | 0.56 | Very | 4.33 | 1.03 | Good
manage  pressure  when  encountering Good
challenging situations.

3.4 | The problem-solving and analytical thinking | 4.43 | 0.68 | Good | 4.13 | 0.90 | Good
skills eained from gameplay can be applied to
real-life situations.

3.5 Enhance skills and proficiency in using the | 4.83 | 0.53 | Very | 4.67 | 0.61 Very
mouse and keyboard. Good Good

Overall 4.64 | 0.61 | Very | 441 | 0.84 | Good
Good

3910 Table 3. agulddn seduauiianels Audslevd lnesaweglusedufuin uuseeniduaivnin
AN IABSHANAAYINGU 4.64 uasANTELUUNIRNTIIUMNAY 0.68 ward1v1ivTIneINsAeNiImesiaA iy

Wity 4.41 wagAndeauuannsguwiiiu 0.84
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NWAMTITeIRUETaTUnanuianelalagsiu A Table 4.

Table 4. Overall, Player Satisfaction from Testing the 3D Game System “Treasure Hunt on the Floating

Istand”
Computer Computer Sciences
Evaluation Items Program Program

X S.D. Level X S.D. Level

1. Game System and Control 459 | 0.62 | Very Good 4.62 | 0.60 Very Good
2. Game Design 438 | 0.77 Good 4.48 | 0.69 Good
3. Benefits 4.64 | 0.61 | Very Good 441 | 0.84 Good
Overall 4.53 | 0.68 AN 4.53 | 0.69 AN

910 Table 4. wui1 waveswianelalaesiueglusefuiuin faede 4.53 wagAndonvumnsgiu
0.69 Wentsmuanvimarvineuiiames fidnade 4.53 wazAdoauuannsgiu 0.68 uarav3v1Ine1ns
poNfLAasiAade .53 warAndoauuunsgIu 0.69

uaﬂmﬂiﬁamaauamﬁg’mLU%‘&JULﬁﬁmmmﬁdwaslﬁmaqmjuﬁaaehq FTMUNAINAIVIIYY WU AN

o w

p-value Wiy 0.95 FeganinseautivdAgnvadiafiinun aeviowdn linuanuunndsegilitedAynieada

o

lusgduanuiawelaseninngunaaeurisaedanun

7. #3Unan13338 (Conclusion)
NNNTMIRAUNANAWEF auamandivunizasein awmaaaaﬁﬂmamﬁ%’ﬂﬁﬁaﬁ
1. iamsUszifiumnuiienelavesfnaaeuinulasamsimeglussduiunn fanadewindu 4.53 uas
Andenunnasgumiiu 0.69 Weulwmwauniun reufinmed SAeds 4.53 uagAndsauuNnIgIu 0.68
waran v Inemsaenfiamesilaieds 4.53 uasAndonuunnnsgiu 0.69 dwanuisauiseandu 3 s i
il
sl 1 duszuuuazmsauAudIng wui Kavsziiuanufianelalagsaudanufisweleoglu

LAURNIN NIRRT 4.60 dnndesuunnnsgiusiiiu 0.61
ARl 2 A1UNITERNLULLNY WU Naussidiuauianelalaesiu dadnuianelaegluseaud

all

feadeiiiy 4.43 dnudeauunasgusintiu 0.73
fud 3 dudsslevd nudn sadszifiuanufisnelalassin Sanufianelesgluszdudiuin
Aeiadeiiiy 4.53 dudenuunnasg iy 0.69
2. iamnaaeuvtinAnwavivireniimesuagingnsreuiunesinnuiianelalagsiuegly
inasiszdufnn nefidieds windu 4.53 uazAndsauunasgu Wiy 0.69 Nan1TvIAABIANLAFULARIAN
pvalue Wity 0.95 eusilalfiaauansrsegnedifoddty

8. aAUTWwNAN15338 (Discussion)

Kan153 98T iU st inuanufid anudmaniivunizassii TasUszgndldnseviunin
Mechanics - Dynamics - Aesthetics (MDA) $3u17U Unreal Engine 5 EidNﬁiﬁ%’lﬁﬂﬁ%’uﬂizaumiiﬁl,%ﬂﬁmauﬁﬁ
wazdimuiiemelalusefiugs (Rds = 4.53) Tsaenndasiuauaes Putra & Yasin (2021) Aiszyinnsey MDA 92e
Wusegdlanaynstidausamveiau wenanil JPUUAIUANKAENTERNKUUATUYBLNUE LGS UNSUsELluInTY
Nudgkariiauanass aensuiukuImanstau nanuaudifives Ovrick (2017) Afuaudaiaunay
Anudusssufveantsaivaulunuauiif wenanidrdenadostunuivenes Thanyasiri & Uparimakul
(2024) uag Meepain & Ua-apisitwong (2023) na1v31 wnuaudld Miigiseuanmnsalsnevnasiiujduiusiuing
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Ioe nszduanuaula WiiudiSeu wardwalinzuuundaeunineusey aenndesivayideves Plum et al
(2023) #ith Unreal Engine 5 3naelumsasilunadnfanufifiuuuanase mntuhlvienesingfinssudns 910
anmundeualiouiiainsuuuduuazvanvans vilianduvuauazsousidante

N153LATIERAINLANAIYBIANUTINELITENINNNq UAIRE 19daIna un I LT ANULANF19DE 198
Hodrdyn19ada (p = 0.95) Feariouiunuannsosesiuiduiinugiusnaiuldogisiids wadnsdandnn
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Gamified Web App for Community Exhibition Engagement:

A Case Study of Ban Sawai Soh, Buriram
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Abstract

This research aimed to: 1. design and develop a gamified web
application to enhance engagement in community exhibitions at Ban
Sawai Soh, Buriram Province; 2. evaluate the application’s efficiency
through expert assessment; and 3. examine user satisfaction. The
sample consisted of five experts selected through purposive sampling
and 303 exhibition visitors selected using proportional random sampling
based on Yamane’s formula at a  0.05 level of precision. The research
instruments included a gamified web application employing Points,
Badges, and Leaderboards (PBL) mechanics, an efficiency evaluation
form, and a user satisfaction questionnaire. The results indicated that
the gamified web application achieved the highest level of efficiency (X
= 4.53, S.D. = 0.66), while user satisfaction was also rated at the highest
level (X = 4.51, S.D. = 0.64). These findings demonstrate that the
gamified web application effectively enhances user engagement in
community exhibitions and can serve as a digital innovation to support
community-based tourism.

Keywords: Web Application, Gamification, User Experience Design,

Community Exhibition, Community-Based Tourism
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UseAnNSA1n wazwuuasuauAUianela nan1sisenudn ukedindl
Lﬂ%’uﬁﬂizﬁwﬁmwimﬂsamagluisﬁUNWﬂﬁqm (X = 4.53,S.D. = 0.66) kag
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1. uni (Introduction)

msviearvuvueadsdudunidugmsmansdfauessamdlnenuunugnsamaniang 20 Y (e,
2561 - 2580) InesjaitiunisenszduiAsugiagiusn MseusnEsndnuaiiesiu uazmsduaiunsidnimves
Uszanaulufiudl (National Strategy Secretariat Office, 2022) yuwutuaneae siuaszunings Samiayisud
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2. dngUszasAsuIde (Research Objectives)

1. ileeenuuuuazimuivweuindilinduilioduaiunisiidusniluinssanmsyusuthuaneas damin
y3sug

2. WieUsziiuUszansnmussszsuulagfieney

3. ieAnwieufianelavesldnuaiendsoiuneuinifladuitedaaunsidusuluinssanisyuoy

3. ﬂ’]iVIUVI’Ju'J‘SSiuﬂi‘SSJLLaSVIi]Ua‘ﬁLﬁ&l’)‘if@\i (Literature Review)

3.1 AU AL UNAAYY (Application Development)
msftmuoUndiatulugaddvasiudesiliiaisyansnmuessssuunazsysraunsaiveadldey
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4. NIDULUIAAIIUITY (Conceptual Framework)
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Anssansufanssudeldneu lagA1n3dIN1508NLUUAINE 19 dIHALTIUINABTEA UNITTAIUT I
(Engagement) Lazaduianala (Satisfaction) veer 1991y Faduiad TadrAywesussansualuniswaun
nssansyuvulugaRava

nsounIAnuIdeiaenndestuinguizasduainisite Tnetngusvasdted 1 dutunisoonuuuuaz
W duseuindifiedusaunandsnan Snquszasdde 2 dsussiiudsydvinmussszuulaefifemg uas
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[ Literature Review T [ Research Intervention J [ Evaluation Outcomes ]
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Figure 1. Conceptual Framework of the Study Illustrating the Development of a Gamified Web Application

for Community Exhibition Engagement and the Evaluation Outcomes.

5. 35aHueu3de (Research Methodology)
5.1 Uszunsuazngunaeeng
Ussmnsiflilumsidensiusznoudae 1) fiisrmgsunsimunioueundindusazinifiety uay

2) firendvssansguruduaneds samsIuIuiadu 1,250 au Uszneudletnvioniien furguruuay
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MsUseiliulsyandninvessyuy
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Table 1. Result of Web Application Performance Evaluation Conducted by Subject Matter Experts.

Topics ) Evaluation
Level
1. Congruence with Exhibition Purposes 460  0.80 Highest
2. Content and Data Accuracy within the Application 420 098 High
3. Comprehensive Implementation of Gamification Elements 440  0.80 High
4. User Interface Clarity and User Experience Design 420 098 High
5. User Engagement Enhancement Capabilities 500  0.00 Highest
6. Practical Applicability in Real Exhibition Settings 480 040 Highest
Overall 4.53  0.66 Highest

defiarsandusediu wuin duaruaansalunmsduaiunsidsinvesdldauiiaiadegen (€ =
5.00, S.D. = 0.00) $8989U1ABANUAINMNIILAUAUNIS M UASILUUSUNTLNTIANTS (X = 4.80, S.D. = 0.40) hay
AUANNABAARRIRUINgUsEaeAveIlingsenis (X = 4.60, S.D. = 0.80)

6.3 nafnwiANuNIwa vl ldnuluuiunveslinssanisyusy
HaN1sANwIAUNanelavesldnunnguiieg 191 303 AU nudt Aladeauisnelalnesiuey
lusgaunniign (X = 4.51, S.D. = 0.64) Asuandly Table 2

Table 2 Result of user satisfaction study results within the community exhibition context.

Topics (x) S.D. Evaluation
Level
1. The application is user-friendly and not overly complex. 418 0.86 High
2. The interface design is aesthetically pleasing, easy to read, and  4.41 0.74 High
visually comfortable.
3. The content provides comprehensive knowledge about the  4.59 0.63 Highest
community.
4. Users feel engaged with exhibition activities through the 454  0.70 Highest
application.
5. The point/reward system in the application stimulates interest. 472  0.51 Highest
6. The application enhances the enjoyment of tourism experiences.  4.79  0.41 Highest
7. Users desire to utilize the application in other community activities.  4.46  0.52 High
8. Overall satisfaction with the application. 435 076 High
Overall 451 0.64 Highest
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Vioalgdgaiian (F = 4.79, S.D. = 0.41) T9983ADAUTEUUAZIULLAZYRIS 1 TangIensEuamauly (X =
4.72, S.D. = 0.51) wagmun1silaus Il ufanNIsLVRIENIsANISHILLEUNALATY (X = 4.54, S.D. = 0.70)
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This study aimed to: 1. investigate the professional development needs
of school administrators, educational supervisors, and teachers in Surin
Province; 2. examine the effects of developing competencies in
Facilitator-based learning design management among teachers and
educational personnel in Surin Province; 3. explore participants’
satisfaction with the Facilitator-based leamning design management
program; and 4. identify effective approaches to enhancing professional
quality and standards. The population consisted of 150 educational
personnel from 70 schools in Surin Province. Using simple random
sampling, a sample of 69 participants was selected. The research
instruments included a teacher development plan based on four
modules of the Institute for the Promotion of Teaching Science and
Technology (IPST) curriculum, a professional development needs
guestionnaire, a competency assessment, a satisfaction questionnaire,
and a semi-structured interview. Data were analyzed using mean,
standard deviation, and a dependent sample T-test. The findings

revealed that: 1. participants’ professional development needs were at
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the highest level, particularly in digital skills and the use of artificial
intelligence (Al) for educational purposes, followed by academic
leadership and emotional intelligence and psychological resilience;
2. teachers who participated in the Facilitator-based learning design
management program demonstrated significantly higher competencies
after the intervention at the .05 level; 3. overall satisfaction with the
program was high across the dimensions of instructors, content, and
implementation processes; and 4. key approaches to enhancing the
professional quality and standards of teachers in Surin Province include
continuous professional development through Professional Learning
Communities (PLC), the establishment of a mentoring system to
empower exemplary teachers, the integration of technology and Al to
support supervision and reflective practices, and the development of a
sustainable monitoring system at the school-network level. These
approaches are essential for teacher development in the digital era.

Keywords: Professional Development Needs, Facilitator-based Learning

Design Competency, Learning Facilitator, Teacher Professional Standards
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Figure 1. Conceptual Framework.
5. 35AMIU9UIW (Research Methodology)
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Table 1. Self-Development Needs of School Administrators, Educational Supervisors, and Teachers in

Surin Province ( N = 69)

Level of Need

ltem
X ‘ S.D. | Level

Transformational Leadership
1. Strategic direction setting for learning aligned with 4.58 0.65 Highest
future goals
2. Data-driven leadership for decision-making 4.58 0.60 Highest
3. Proactive educational policy design to address 4.58 0.60 Highest
21* - century needs
4. Driving systemic change within educational 4.55 0.70 Highest
organizations

Total 4.57 0.64 Highest
Digital and Al Skills for Education
1. Use of Al tools in teaching and learning management a.77 0.49 Highest
and learning outcome analysis
2. Understanding of Big Data and application of learning 4.58 0.65 Highest
analytics
3. Co-development of instructional materials with 4.70 0.58 Highest

intelligent platforms (e.g., ChatGPT and Khanmigo) |
4. Mitigation of technology-related risks, such as data 4.62 0.60 Highest

privacy and cybersecurity

Total 4.67 0.58 Highest
Educational Research and Innovation Development
1. Conducting classroom-based or school-level research 4.59 0.55 Highest
2. Designing innovations aimed at enhancing student 4.62 0.55 Highest
learning outcomes
3. Academic writing and research publication 4.54 0.68 Highest
4. Applying research findings to improve educational 4.51 0.66 Highest
practices

Total 4.57 0.61 Highest

Emotional Intelligence and Psychological Well-being

1. Stress management and prevention of burnout related 4.58 0.65 Highest

to teaching workload

2. Promotion of intrinsic motivation and positive 4a.67 0.53 Highest
emotional well-being

3. Building empathetic professional learing communities 4.61 0.55 Highest

4. Mindfulness practices to enhance resilience in 4.61 0.60 Highest

high-stress environments

Total 4.63 0.59 Highest
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Table 1. Self-Development Needs of School Administrators, Educational Supervisors, and Teachers in
Surin Province (N = 69) (Cont.)

itemn Level of Need
X ‘ S.D. | Level

Academic Leadership Knowledge and Skills
1. Ability to lead teams to enhance learning quality 4.65 0.54 Highest
2. Ability to plan and develop school-based curricula 4.57 0.63 Highest
3. Skills in fostering a culture of learning within the 4.59 0.63 Highest
organization
4. Skills in supervising, monitoring, and evaluating the 4.64 0.57 Highest
effectiveness of instructional management

Total 4.62 0.59 Highest

Overall 4.60 0.59 Highest

310 Table 1. WU HaUszluANNFBINISlUNITRILIAUEeY HuSmsanufnu Anwiilnan uavas
Tuiiuiidmtaaiung wan193donuin yndufidnadsegluszdu winftan Inslamediu WnweAivauas Al
\lonsfnw dAniedegegn (X = 4.67, SD = 0.58) sesasnAesuauaaIanisesuailazanusiuamsinla
(X = .62, SD = 0.58) WagdmunmeitneivIns (X = 4.61, SD = 0.59) uandliiiuinagiaeuliaruddgyse
nsitmuansTougiadnumalulad 11339 winnssu amedin weensaiuaiaugansesus Tnsnmeadl
AdeTI 4.60 uazArdmdsauumsgiu Wiy 0.59 dedmegluseiusniian
6.2 NMIWAINIANTIOULNIINITIINUUUNITIAEBUINITTANITEBNUUUNISIBUS Facilitator

HANTIATILVAZUUUALTTOULNTRONLUUNITIATBUIN1SIANITRNLUUNSEBUS Facilitator Usng
FI8aLLdYA UAAIAS Table 2.

Table 2 The Results of the Comparison of Competency Scores in Designing and Managing Learning Based

on the Facilitator Approach

Testing N Score X S.D. t df Sig
Pre-Test 69 10 4.90 0.69

29.50* 68 0.00
Post-Test 69 10 8.61 0.84

U o W a

* JudAynsanaiszau .05

310 Table 2 WU HAMIAAUIANTTOULNITEBNKUUNITIAGEUINMITANITEONUUUNMTITEUS Facilitator
AouuarndIN1TaUTH uansatusgefituddynadaiiseiu .05 39 azuuunowiou danads Wity 4.90
ATLUL WA AZLLUMS TR SAeds Wiy 8.61 AzuuY
6.3 miﬁnmmmﬁewdasiaﬁanssumiausuwawawawé’nqmmiaanLmumaGauf{LﬁaL{’Iuéwquﬁﬂﬂgzj
§o1u28n135eus (Facilitator)

wamﬁﬁﬂmmmﬁqwa%ﬁiaﬁﬁmiiuﬂﬁammmﬂwawﬁﬂqmmﬁaamwumﬂ%‘&miﬁaLﬂuﬁmguﬁ’mgqji
He1neN19i3eu3 (Fadilitator) Usngsuaziden Lanwds Table 3.
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Table 3. The Results of the Comparison of Competency Scores in Designing and Managing Learning Based
on the Facilitator Approach (N=69)

Evaluation Results

Items _ Satisfaction
X S.D.
Level
1. Instructors 4.86 0.36 Highest
1.1 Clarity of instructors” knowledge delivery 4.87 0.34 Highest
1.2 Ability to explain content clearly and accurately 4.85 0.36 Highest
1.3 Opportunities provided for knowledge sharing and learning  4.88  0.37 Highest
exchange
1.4 Instructors’ responses to participants’ questions 4.85 0.36 Highest
1.5 Training materials provided 4.85 0.36 Highest
2. Knowledge and Understanding a7 045 Highest
2.1 Level of knowledge and understanding of the topic after the 478  0.45 Highest
training
2.2 Ability to explain details of the content 472 049 Highest
2.3 Ability to identify benefits and advantages of the knowledge  4.82  0.39 Highest
gained
3. Application of Knowledge 4.73 0.48 Highest
3.1 Ability to apply the acquired knowledge to professional — 4.77 0.43 Highest
practice
3.2 Ability to disseminate or transfer knowledge to colleagues 468 054 Highest
4. Project Implementation 4.80 0.42 Highest
4.1 Appropriateness of the project format and venue 4.85 0.36 Highest
4.2 Quality of documents and supporting materials for project 4.80  0.40 Highest
implementation
4.3 Readiness of audiovisual equipment 487 034 Highest
4.4 Appropriateness of the project duration 468 054 Highest
Total 4.80 0.42 Highest

910 Table 3. HansAnANUTiswslasioRansTuNsEUTIVBNANENGRINSEENUUUNSSBUS el Tug
vyuihAggiemneniseus (Facilitator) nuin mnufswelavesgidrimfanssulaesi eglussivanniian (X
- 4.80, S.D. = 0.42) Inguuaeen 4 fu e 1) FuAnens Tanufiswelasyluszivanniian (X = 4.86, S.D. =
0.36) 2) fumuimuidila fanufieeleeglusziuinniian (X = 4.77, S.D. = 0.45) 3) Fumsiausluly
fimnufianeleaglustiuanniige (X = 4.73, S.D. = 0.48) uar ) srunisdduslasins fanufiaeleogly
syduannfian (X = 4.80, SD. = 0.42)

7. #3Unan13398 (Conclusion)
1. anudeanslumsiauInueIvesruImsanudny) Anvilnen uaza3 ludwmingsuns 31w 69

AL 90 70 Tsaseu lnenmsaneglusedu wniige lnsangauinyeadviauaznisidmalulad Al liten1siinw

v
&
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2. MINAUIANTIAULAIUNITINNITOBAWUUNISIIEUS Facilitator NOULAENEINTUNTINNMTARIUT WU
AsdAzuuudendiniseusuganitneuniseusuegeiitoddnmieaiffiseiy .05 nuimdngns Facilitator
VDI, ANTONAUIANTTOULVDIATIUAIUNNTBRNKUUNSISBU] Facilitator tneeeidiusedngam

3. nsAnwianuianelasioniseusumdngms Facilitator egfluszdu uniian Tnstanizduinens
drutlonn uagdumaiarudluliats Sauhaunmuemdngasiineulandneimuag Beiui

a. LLu’JVINIuﬂ’]iEJﬂiuﬂUﬂmﬂ’IWLLauuW]iﬁ’m’J‘U’]‘UWﬂﬂuwuwﬂﬁﬂ%ﬂﬁiu%i Usznaume 4 Luamnadfiy
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ANYBIAg wag 4. MINAUT syuuinnunanisiauegedsty Tuszduiaetielsasey

8. aAUT8NaN13398 (Discussion)

1. anudeanslunsiauInuewe I usMsanuAny Anwiillnan warasluimingiuninaniside
wui1 naufegsiinudesnislumsiauisuiedusedu inndian Aadssiuwindu 4.60, Ardrudeauy
1RSI 0.59 TnglavngduinugAdvauaznsldinalulad Al lonsAnu Geaenadasiuuuafnues
United Nations Educational, Scientific and Cultural Organization (2021) wandliiuinasealndsnduded
AusaUSeRRTauazauseusFulaUstAng (Digital Literacy and Al Literacy) lesimunnsi3euidesn
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2. HANISHAINANTTAULAIUNITIANITEBNWUUNISISBUS Facilitator NOULALVAINITNAABUALTIOUY
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fagviousglunuuinaussaus miensioudiyadunsusuunumangaeugdsiuiensisouddisaiig
anudhladsuwnfAnuagnsaufn (Conceptual Understanding) #ailugudnfayaesmseeniuunsidous vaus
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fimnanuansalumsliesest senuuy uazdansianssunafeudidegn feaonadestuiat Tnaussnusdu
Aus anudila nstldly wasnmsiieseilukuuneaaeuaussous dennaosiuluIfn TPACK Model (Elen &
Bishop, 2020) §s5zyinagiisiasdanuidumalulad (Technological Knowledge) aaugiuanuiiuisaey
(Pedagosical Knowledge) wazii 8111 (Content Knowledge) 9¥@11150880n WUUAAINITUNISIS U LA d
UszanSanunnnii nadanandeaenndeaduiuves Chai et al. (2013) WUIINSHAILIATHIUAINTTULAS
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wazn1sveneNadazuuuanufanelasfige WewSsufisuiududu wiidmseglussiuuniigain
uanmsAnefananuandiiui msousilusseznasifaaansaaiuaiiseud mudile uasinueiugu
Wiundiinsaaldedwilsgdnnm wimahanuglivssyndlilusiunvesaniufinm sudimsdeneavio
‘umamam‘wauiamm Fudusesendeszozinat msauayuegisseiilos uazszuunsinaamaiimudniou
1nNI1a L uenanisdenndeatusenures ddnanuangnssunstsvnIsATLATYAAINTNINITANY]
(n.A.f1.) muummiammgwmLuumiﬂg‘umsqLLaumﬂﬂjLwﬂIuIamaaqLassﬂmLﬂmmiwwmﬂﬂamvﬂ,uiuau
617 Faiuldananufisnelalussfugeuaengudivusluassil (Office of the Teacher Civil Service and
Educational Personnel Commission, 2024)
4. Lmemﬂ'liﬁmisﬁU@fumwLLazmmgm%ﬁwmgiuﬁuﬁ%’wi’mq%um‘ WURLIVSEARY 4 ey Laun

1) n15dmeusNAget19n oLl oslugUuuUy NTUN1TITBUTN19T 91T (Professional Learning
Community) MaanAgiiunszUIuns PLC Wuuuvnaddyiitielingiinnisiteudannsujifasuagiin
nsensefuanssaugmSInetisaiies 1590 PLC Semaiunisuanivdeulszaunisaiuasnisuitamnis
Jnn1sBeuing UsuvedlsaSeu vaifiontu Hord (2015) wuiinsdanszuiums PLC fivszauanudniades
fnadufiiuvuiduuuas meadussenidlindda deliagdeladeneimuuasmadeudimiu fafy
msdaaiugprumsiouimadndn (PLC) TugfundasliuumalsaSeudugm (School-Based) Allsasou
Hugrudmiunmaiaun wesduninendosdgaiuniviomironuduuuy WeliAanisveonalusedu
\wsenesely

2) mM3afszuuTiiiss (Mentoring System) it oduiaiungAunuuszuuiidsadunalnddylunis
inunagiiolminagsosennssunarslifinrundsimguazussiumalalunisviieiuuiniu Robinson (2017)
wud1 nstifivinewdeRidesiifigunmanusnenseduianuausnvesagiunTaLiouARTIL LarMITuLY
Feadassddsliiiosdmasorinuznisaewsiniu uiduasuaiusegdanmelu vinliagiauaagflaly
A luuiungiuns wuamildsaenadesiuuuiAnues kram (1985) fiosurshnsfidsadunszuaunmsaes
17 lown (1) fAnsiauedw wu mslidmuinwuaglonarmii was (2) amstamndedala Aveais
arusiulalidndneg Savmngauesnsbatunisenseduamnmesluiuiifoingiuns

3) mydszgndltinaluladuas Al iloatuayunisiimauazazioufnvesasluganisine 5.0 msth
wirlulagfdvauasdynusedvg (A) aldlunseuiunsivamsasuiasmsasiieudn fodunumeiinaeiiia
USEANE N INULALAIILA BLT DIUD n1sWaIu1Ag (United Nations Educational, Scientific and Cultural
Organization, 2023) wena1ni} N5 nousumgdiaussausAdvia (Digital Competency) atdusialadn sy
Tasiamzlusnunsly Generative Al litosanuuudenisaeu nmsUssifiunanuudnlui@ uazmsadigudoya
msBeufvesiniFewhlingyiauldedisiivssansam Geaonadesiuuuanues Mishra & Koehler (2006) Tu
n39U TPACK ﬁ'Lﬁummé{’mﬁuéiwdwmmiﬁwmﬁyam (Content) 38n15@9u (Pedagogy) waginalulad
(Technology)

4) m3wannszUAnmaman st s sfulussiuiiavielsaisunsianngaziinnaog1g
Fedu ArefleflszuuAnauuazUszifiuna Midugusssunazidenloawadnsiunsiannaislurieaiou au
WWIRAYEA Guskey (2000) MsUsiliunan simuIAAsAduNsTu 5 seau laun (1) YAsenvesfidnsu (2)
ns3eus (3) i luld (@) naderFou uas (5) wansgnuseesdng dmsuliuiidmingiuns arsaitessuy
Anmunalu saseuluwsasngunievieluniedoya Inefigudnannsidevesuminedesvdggiunsvin
wihidinsgsinazasviounanduglsaou ielifusmsuazaganunsadiviannnsvesnuiesnazvestsasouls
ogsioiiles

namsideinuiiasluiiuiifidnenmuazusagdlags mnldSunsatvayudumaluladuaznszuiums
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Development of a Digital Traceability System for RD43 Rice Porridge Products Using
QR Code Technology
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This article aimed to design and implement a digital traceability system
prototype for the RD43 rice porridge product and to evaluate the
system’s performance and user satisfaction. The implementation used
Quick Response Code technology, the Google Sheets Script Application
Programming Interface, and Goosgle Firebase Hosting. A research and
development approach was employed, encompassing requirements
analysis, system design, development, and evaluation. The system is
designed to support end-to-end traceability throughout the agri-food
supply chain through a centralized and secure digital database
accessible via a unique Quick Response Code. System quality was
evaluated by technology experts and rated at a very high level, while
users, including farmers, processors, and consumers, reported high
satisfaction, particularly with system usability and information
availability. The findings demonstrate that a Quick Response Code based
digital traceability architecture can enhance data transparency, data
integrity, and consumer trust, and show potential for practical
application in community based Agri-food products.

Keywords: Traceability System, QR Code Technology, RD43 Rice Porridge,
Supply Chain Transparency
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PNUUUTTUY MIWMUT WagnsUseiliung wuuﬁﬁwmﬁiyummsmaﬁuaqu
n13AsIvasudoundunasnviisldgunuduatnees lagldgrudeyaniva
wuugudnasiifinnuvasnde wazialiidrdedoyaniufiensldndsed
wAnAte nansUsziiuguamszuuINgdeimysumalulad wuiiszuy
finunmeglusziugaunn variinansussiiuangldnu Jsuszneuse
NERsNs JUsznauns washuslna nuindianuienelalusedugs lneaniy
AuANAraINTuNTINULAEANNATURILYEITBYA KANTITuaYioul
Wiudn szuuRsRaeueunduLuUAIaildinaluladAiensldnanunsatie
gnszsuamlussla amnugniesvesteya uazanudesiuvesiiuilan uaxd
Ananmlunisiludssgndldiundndueiemsinuaslussaugusuliogig
Wz

A1EIAY: S3UUnTIdeudaundy, wmaluladAie1sldn, 19nd17 nvds3,
Anulusslavewinlgguniuy

1. uni (Introduction)
Tuganimelulagfdnatudunuindiaglun1AnsnunswasanaIuNIsueINT S¥UUNIIATIAEDY

[ o

foundu (Traceability System) lananeidunalndrdglumsadeaulusda mudasnds wazanudetiuves

£

Hustaa naeaislggunIuvesdudnuns (Singh et al, 2023) ssuuninanyiglianuisafnmnuwansIvaey
foyaveandnfasildfustuneunandn n13uussy aufen1ssmuine dsaenndoafuuuminisianiiasugia
f3va wazdvnenswaueged iy Tnsamzitnuneniswauieg e sy (Sustainable Development
Goals: SDG) Viag:m,ﬁumimamLLazmiU%Iﬂﬂa&hqﬁmm%’uﬁmau (Wang & Scrimgeour, 2023)

nAnAualdnd 11 nva3 Wundndusiemsguamiiauiandaiug nvd3 dadadeduinaniis

v e

‘Umﬂa’mmmszi’m%’vﬁi"u%‘lﬂﬂﬁéf@qmimumﬁ’lmaimﬁamLLaﬂa'slﬁ]qmmw (Sriyom & Buangam, 2023)
mMswaumansasisnanviiszuunsasnasudeunduilysdlawazamaaeuld Fuduwuimeddalunisidiu
yaruazaiuaindotioliunndndnsienmainuns Inslanzlunaine msaunmuaznainssssmanly
AudRfuAaaensuasuviasiunvese g (Bai & Sarkis, 2020)

aglsfinunisdanisteyalunszuiunisndauaznissimitendaduaildndnluseiugusudszay
Hammsdafudoyauuuiendiuuasmanisidenlesdeyaerafuszuunnduifsaeuh deyadiuumn
feeglugUuuuienansitlidannsansiasudoundslsegssinia uaglusdla (Bottani et al, 2024) dsnals
Fuilaaliannsatndedeyaiigniesvesaninug wazdusznounishiaunsalideyaiieriivussansamluns
Uimsdamsldegadudnenin

weluladAe13ldn (QR Code) Wundeailediviailldsunsuszgndlioglunsvarglussuunsnaoy
foundu ilesanannsaienlesdoyananisifugiuteyadaa (Denso Wave, 2024) wazlalsifldaudd
Yoyarugunsainnmldlnenss mAdeszyinmslimenslindmiussvugudeyaesulatvieifiuanuazain
Tun1sidnfsdoya andunuuesssuy wavatvayunsululdasduviunvesindnseteswasiaviaguoy
(Indap & Tanyas, 2025)

Tusszimadinsiaunszuuanasufeunduiuuianalasliinaluladfivainuans wwu A2e151An
sruugIuteyavunanad uaznisidenlosdoyanudiudinge (Interface) duld enselusunsudszynd
(Application Programming Interface: API) LﬁaaﬁuauumimnaauETauﬂé“ULL‘UUﬂimwmaaﬂma%qﬂmu
2115 (Ponyared et al., 2022; Masi et al., 2021) mmzﬁamiﬁamadwﬁmiﬁwL%ﬂiuiaﬁsguqqmﬂszqﬂm‘w R
Sumesiinvesassnds (intemet of Things) wazudenieu (Blockchain) teifiuanugndeuarliannsaudly
foundsuastoya (Liu et al., 2025; Owusu-Berko, 2025) asmliﬁmmzwmmﬁﬁﬂﬁmm%u%auuazé’unumi
Waungs dadutedrdnsonsihlulflussdugueu iefussneunissedes
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NNMINUMUNLITETiABadomuI wifaeiinsiaunssuunsivaeudeundulundnsusiinumsuany
Uszenn Wu 917 Andunse waswalyd (Ponyared et al., 2022; Warinsitdhikul et al., 2024; Sukcharoengphong
& Thammasiri, 2018) wu3uITedulngyaiundndudinunsiu niessuulussaunisudinnisimul
szuviinzaniundndasiomsudssulussdugueu Jsfinmdudousunszuiunsndnuas msdnnisteya
1NN

dielifuanslvsluasguevosnuidoedudaau swidethiauenseenuutuasimundunuussuy
nsaaeudoundunuuAdadmiundndasiomnsuusslussdugoy fedsdnuifoenzduideudissitn
Tnglamznsdifnvindndneilindn nva3 Aflanududouveanszuiunssdnuaznisdanisdoyauinniy
nanfusiinunsiv suideduausuumenmsuszgnaldinaluladfensldnsauduuinisaaniddunusi loun
nsi@euloedoyasenineszuuinudiuiadonisiloulsunsudeniwaniudvesniadmiumsnsduam
aaulatl (Google Apps Script API) uazlsiua Toafs (Firebase Hosting) il ewmiunssuunsiagoudeundui
anusniluldlfsdluiunvesuruiifitesiindiunineins wagsutszann uenaint wanisUssdiussuuiis
sumada uazduildnusdasvieuliiudnenmvesaandnenssuszuuifilasaiiasovdie udause
afuayuanulusdla ammgnifesvestoya uazmmidesivvesiuslnalumaldgunuemsldegisiivszansam
Snsiddedninausiumensimuisesenszuuluouan os09UNIUEIEFIVDITHUULAL NTYTUINTT
fumaluladtugs 1y Sumedidnvesassnds ussufoniou Jeanusalfifunseudrsdedusunisifouasnis
finunszuunsvaeuiounduluiuniindoadsiu

2. :J'ﬂqﬂisa\‘iﬁs‘i’ma{fﬂ (Research Objectives)
1. L DDBNLUULALHAILITEUUNITASIVEBUI DUNAULUUARIV AN b nAlulad Aiens land S unand el
180917 nva3

2. ieuszdiunanisidanuvesseutlunmulssavinmuaranuisnalavesldanu

3. mivmmu’aiizuﬂswuawqwﬁﬁlﬁ'm%’a& (Literature Review)
3.1 53UUN1IATIAERUTOUNAY
sruunTvdeufounduidusduszneundnvesssuumuauaulasndvatmsalislvy wagldsunis
otenisnslussduanainfueiesdioddylunisiamumsiadouiivesemsnasaviasldguiu daudns
HAR N15WUI3U N13NTEANEAUAT Ui uslnauatenie (Food and Agriculture Organization of the United
Nations, 2024) iz‘uué’fﬂﬂa'nﬁwU'Wlﬁﬁfyiuﬂ'ﬁu%mﬁmmimm@imﬁmmmi NSAIUANDIUATIY NTFUTY
AugndeseINansitst uaznsatiuayunszuIunsBonAuduiedeiiussansnwisleinmngniay
mAfedmaiodiifuinszuunsaoudounduldldsiinogiissmsufoamudetmuadung ane
wirdfu wigadutiadedenagnifivasaiisnnuldiusunianisudsdu uasiasuadunuiuresiuilaa
(Charlebois et al., 2024; Wang & Scrimgeour, 2023)
TugatagUuunAneszuunsnnaoutounduldiaunlugszuunsnnaoudoundunuuada deo1de
welulaBansaumanaznsdeans 1wy szuvvuaans waluladdumesidnvesassnds uazudonivu iteiia
armgndes aAuludsla uazarunindofiovestoya (Ellahi et al, 2023) uonninuidetagiuldauslily
welulagudeniau (Blockchain) Sauiudeyayiuszivg (Artificial Inteligence: Al) aaeniaalgguymue1ms (Liu et al,
2025; Owusu-Berko, 2025) wwafndl ¥aglvdeyanndunoulussvugniuiinludnvae “lad sunvas
(Immutable)” n3eltamnsauflvdoundsls demalvfuilanaunsansiaaeudsziaaudnlaognaiule
(Dakshayini et al., 2024)
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3.2 NITUIUNTHAILITTUUNIATIIERUSUNAY

nsitmuITEUUATI9A U oundUR 890 ded uneuntsTIuTImLar TuTindeyasg 1uiluszuu daus
nszUILuNMsHARTERURuauisUaneth Tasdeyafliuld Usenaude deyaundsiiumosingiu n1suuszd nns
Fannsnanw uaznismne Seimunagniufinlugudeyaiiinnulasnsiy (ndap & Tanyas, 2025)

AT lurimdildvesundeimsnmsdenlodeyaiudumefidnvesasswds ilelannsonsiata
waztuindoyauvuiFealn 1wy gamgll Anutu vienainisvudsomaniusionns feeifiunnugnies
wazAaiuasTEYasdoya (Lukacs et al, 2025) Msysuinisdoyarumaluladdumesiinueassnd ua
szuugudoyauuunag Jsnatedusuimsmilunsiuunssuunsiaeudounduadelval (Masi et al, 2021)

uananiimsthuuAndyndanios (Smart Contracts) vusruvufonisuuildlunisnsiasouganssu
sewingudauazuilaadiisanmsianaunans villimstuiindeyaiianusing vasade uagnsivaeuls
Tuvudl (Li et al, 2024; Owusu-Berko, 2025) LWINFINAIIFBAAR DINULUIAAVDINITUINITTANITH LY
gUnugARdYa Fajutiumadeulsstoyaetisannibuaznsaaeuldnaeniisyuy
3.3 walulagsiafens

walulad@iensldn (QR Code) luszuuusldnansiiadisiamnlasussmduly 1wl (Denso Wave)
Ussinadu soudd na. 2537 iteldAnnutudiunieluaensudnvesgnainnssueiusud (Denso Wave,
2024) wlulaBAresldnaunsafivioyaldluiiamnn fasiay sy wasdnvssnau Snisdiannsngu
Twsluanmidanudemeundiy

Tuthammsseiiniumn Inmsiweluladielfauuszgndlilunmainunsuazgnannisiemises
uwnsvane (esandunui Tnude LLazmmmLsﬁﬂﬁqlé’lﬂaéﬁiﬂﬂﬁa"l,ﬂrziﬂuauﬁﬂﬁ/\lu (Sriyom & Buangam,
2023) nuidglndlaverednenimvesdleisiaanignisnaudiiussuugiudeyaseulatduuuisvalngd uaz
weluladnsandinmlnglityaruseivg (A-based Image Recognition) i3z ynmigniiosvesndnsiaminay
aTvdeuNsUasuuUasteya (Liy, et al., 2025)

LwﬂiuiagﬁamﬂﬁmﬁahiLﬁ'&JqLflum?ladﬁaﬁ’m%’un’lsﬁ’]ﬁq%mﬂat,mﬁu ua Sududeanisddgluns
gnszRuNInIgINANYaendeLaranulUsdlavemindugions aenadesiunaninueivesseuunsivaey
founduseduaina 1y munelavan1udisialan (Global Location Number: GLN), m18tawdudinisdaina
(Global Trade Item Number: GTIN) wagswagnaumuiasvudsuuuianatavinfiu (Serial Shipping Container
Code: SSCC) (Bottani et al., 2024)

3.4 ywATeiiieates

msnsvAeUdoundundniasinunsuazens lulssiuiildunnualeesseidedusefuuneia
Taslamzluuunvesmsiauumaluladddvaiioiiuanulusda auvasads wazarundosuvesuilae
MAdsnisssmasunnlfausunminsiauszuunaeudoundulasUssgndliinaluladaiviad
vianmany 17 Mendlan seuugudeyauuaas Sumesdiinvesasnds uazudenivy weatiuayunisinau
Joyandndnrinaeniddauniue1ns

Dakshayini al. (2024) Waiuszuunsiadevdaunduemsingldmaluladudenuifiedfiuanuvaende
vostoyauaziaiudnenmnisudduiunsdisandudens nanisAnymuIsruusananansasiuea
Tsdlauazanuundefioveadeyaldetsfiuszdnsaim vaedl Li et al (2024) uag Indap & Tanyas (2025)
wuinaluladienslanannsavimiiidunalnidenlestoyandnfausinngutoyaiivalugiuilaalilasnss
ruUssYtasiaud Hsliusinadndedeyaunasiisn nssuumsnan uasaunmuesosidetnsaraInuas
s uenandlanAdores Masi et al. (2021) Ssszyimsysanmsssuunnaaoudeundudnivannenssu
fdviauunand uazmsideulesdeyaszninsszuuriudunden sdoulusunsuussgndidunnliuddyues
nsiaIunszuURTIRanudaundualelul Tne Rossi et al. (2025) dsviouinnisiaunszuuaanaadiulmg waun
TummgaamnssuuazmafssvitUssing ordemeluladidviatugsdmalinisthssuudinamludszgndlilu
UIUnvesnansegouvsoyuyudelivednia vaugiAednu Vern et al. (2025) ladauenssunuifnssuy
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nsraaeudoundulagldinalulagudenisusuiun1snaaeusuwuuase damaliiuinnsimunszuudna i
Fosendelasadsiiuguuazmsammuluseiugs

aglsinu uAdeaneUsswadlngdulatussuunsieasudoundulussdugeavnssy w3en1sAn
sevieUsene Sainldimaluladfdmududeunasiuyunsimungs Wy ssuuufenwuimiudumesidnves
assnds uazlayanuszang (Lu et al, 2025) dwalvinsiiszuudananluussgnadldluuiunvesndnedes
LRV GAVIS TR atal

Tudsznalneanuddefiniumldfinmsiannssuunsaaeudeundudmiundndusiinuasuatsusziam
Taganiznsuszgndldmalulag@teisidauaziivuoundiady Warinsitdhikul et al. (2024) laWauiszuy
nrvaeuounduTmAUTzuUTUTeINAT UL dLT YR anunIns WloifiuUszAnsanlunsiamsteya
\NwnsBUVIE vauzdl Ponyared et al. (2022) fimunszuunaudlaglimoslanuaziivueundindu aseungy
(5?@Lwiﬂﬁzmuﬂ’limﬁmuﬁaﬁﬁimﬂmww yonani Sukcharoengphong and Thammasiri (2018) Sauansli
Wiuhmsuszgndlinaluladensienled (RFID) uazdrenslananunsafinnrulusda anugniesvesieya uaz
arwienelavesglinulfesaildeddy SsanndostunAniugiureunaluladensionled (RFID) lugiuz
weluladszyfnudnlusid (Automatic Identification) fiamuninogissaidesuazgninluldluaagnaivnssy
wazladafndasg1eninaving (Nontasut, 2011)

Mnmsnumunuideiiisadosidlulssmanazsisszmg suinuidedlng Sajatiundadug
InwnsRunIosEUUATRaeudounduluse AU wasdamsfnuiyaiaunszuunseasudoundudiviu
wan fauriosuusgUluseiuguvu Feilanududeusunseuiunmsndn nsdamstoya waznndenlustoya
sewinsilduiisadomansdie Tnsemzlunsdvemdniamling1n nva3 Fadundndusiommsguami
anautimslnrunsamesasidnsnmdomndedg fdunmiadeilfejafnfreniveesdauifang
shemseRnLUULAT A ST UUATIRR U ounduLUUATTaTlimaluladfensTandenlssgudeyaddsia Lile
advayunaihlUldnuassduuiunrewdndasiomsulsyuvesusuegiadugusssy

4. NIDULUIAANIIUITY (Conceptual Framework)

Input process output

Information on the production of
RD43 rice porridge (planting,
processing and distribution)

@ study the system user requirements @ Product traceability system for RD43
rice porridge
O Design the system structure

o i i ; > 0 The system test results showed a
Information on farmers, " " :
» o 'very good" performance rating and a
entrepreneurs and consumers o Develop a traceablity.system higr?lle?vel of zser satisfaction °
System tested by experts and real
Technology used for O s Viexpe System User Manual for Community
development (database system, . Producers and Entrepreneurs
PHPlanguage, QR code Evaluate user performance and
generator, webapplication) satisfaction

l

outcome

A traceability system has been developed to
enhance the safety and quality standards of RD43
rice porridge products

Consumers have more confidence in the source of

N i €

O Manufacturers and businesses have the information
needed to plan and improve their production
processes
A digital system prototype that can be applied to
other products in the community to support the
development of the grassroots economy and smart
agriculture

Figure 1. Conceptual Framework
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nseULIRANUITeilesureAuduTussEnineladeriudn (Input) N2UIUNIT (Process) LaZNARNG
(Output) V995EUVUATIVED U DUNA UL UUATTAd mTUNGaA i ldnd1a nad3 lnesUadeundn Usenouaie
weluladfienslén szuugiudeyafiviavunand uasia3osdiefiisados Fagnihunldlunszuaunistudin
Fans uanifenlsteyanisndnnaonviilsguniusitudsoisldnuszdmansiast damaliAnnadnsludiu
UsyAvEnimuessruy eugniesestoya mwazmntumslinu uazanufiovelavesdldnuiifeados el
nseuLAndsnanagieuliiiufednanmussnalulaidvalumsatuayunsmsaae udounduilusdauay
anusahluldlnasduusunvewdndusiownsudsguluseauyusy

5. A5AUU9UI (Research Methodology)
5.1 JULUUNTITBUATVBULYA

n9¥eEidun1sidouasiaun (Research and Development: R & D) Tnsfifngusvasdiftooanuuuuaz
WaunszuunTaaeueundunansaeliind1n nua3 andurhmsussiiuussansnweesssuuiivamdusiiu
mMavAdouazANARTILINGLTsuarlTese
5.2 \3asileldlun1side

w3 ealofililumsidelunmstauiszuumsnneaoudeundundndusilind1n nvd3 Yszneusae
wuaeuamanufisnelavesildszuu wwuussidiuaunmszuvangideavg Ingldinmst 5 du ldun anu
9nee (Correctness) AuazAIntun1sldau (Usability) Avudasasievestaya (Security) A114ATUSIUYDN
Gﬁ'aaﬂa (Completeness) LLa%ﬂ’]iL%’lﬁd“ﬁayﬁ (Accessibility)
5.3 tunauntsdiiiuanuise

msmdiumsiaszuumInsaaoudoundunansuiiind1n na3 uvseenidu 3 Suneundn il

1. fupoudl 1 MadessikaresniuUITUY
fAdevhnsAnudeyatiugiufsaiunszuiuniann uazudssuldnd 1 nuas Tiesgidymuas

ArudeInisvesdld sonuuulasiadrsszuunTiaeuoundulaesruuUssnaudu 3 daumdn fe 1) fur u
dunmafiutoyanmsugnin nva3 wu widamnzdgn Yuitugn mslddeniemaad mafuies 2) nansi Hu
druvesmaussy 1wy nMsddnn mandalin ussytast nsmuauAmnIN uay 3) Uanern iudiuveansuuds
N13N5¥LAUAT karn15ITImIe Taudismsidniisdeyar1uAIeisidn (QR Code) TNBLAAILNLAINTEUUNIS
HIIADUIDUNAU 981904 Figure 2.

< Start planning and harvest

Source of rice (District Province/ GPS)

Farmer
_ Farmer name

Product date and expiration date

. . entrepreneur
Raw material receipt date

QR code, Lot. report, record
Confirmation results
Product code Certificate information

Harvest information

y Traceability Product type

Cultivati hod Product pictures and labels
System

Source of rice
MFG./EXP.

Lot. No.
Traceability System

Received standards

Contact channels
l T Requesting information fro

canning a QR code

consumer

Figure 2. Context diagram of the RD43 rice porridge traceability system
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WHUNTNUT UNLARASYBULYALAENT5Y191UlAETINYBITLUUATIVER U DUNTULUUATY Ad MU
nanduelindna nvd3 lngsvyaruduiussenitssuuiumenuaiguenyan Laun inwnsns gUseneunis
wazguslaa inwnsnsuavd Usenaunmsvimthiduiindayanisudn n1suussy wazdeyanindneidngssuy

¥

yaueifuslnaanunsaindsdeyansnsnaeuounduriumsaunumensldauuussias seuuvhmihfidaiu
Uszaiana LLazLLam%’amaﬁlﬁaﬁaamaamaﬂﬁiqﬂmu ausiduhaudsanen Weatiuayuaulusda e
gvipsvasdeya LLaummmauuﬂuamﬂm
2. funeuil 2 msiimuszuy
FAfuddunsiannssuulaedeuldaiedoulssdeyanouiduin (msgnuazifiuiietm)
nanan (M3ulszidulindt) suisuanein (nssming) Weussuuiuadesfiossyfanuriu Are1514n (QR

Code) dmiumsiintadeyariuiledie fee19ms Figure 3.

Traceability System RD43 rice porridge product

Lty Qj

Producer and plot registration system

Post-harvest management

Planting activity recordmg system and packaging system

Tracking and
transportation system

Consumer display system
via QR code

Figure 3. Interface of the RD43 rice porridge traceability system

270 Figure 3. WARSAIAUNTZUIUN T IUTBSTFUUATNABUSDUNSY Fausn1stufindeyalas
nensns Nsinnisdeyanisulsuazussydunilagdiszneunts msianunisnsgaedud Tdaudansdhia
Teyavesfuslaarumsaunuiieilen Bsagoumshanuesszuunasmhilygunu

3. fupeudl 3 maneaeuuarUseifiuszuu Tnglvinguidmnenaaeddaussuuats srusmenu
Anwiunnuilenel uazdelausuugiunuuaeuniu JinsginauazUiuUessuunudoyailésy
AuAUaenfYeITEUY
sruulfuumanisinwaudasadedoya Tnoidrsianisdoasinulslnroafiugiuililunis
ﬁamw‘%a%udﬁauvauuﬁuisdﬁ (Hyper Text Transfer Protocol Secure: HTTPS) uulw$iua (Firebase) S1fadns
msuhfisdeyariuszuunisaaapuAnsUAazMsaya M (Authentication & Authorization) dsesdeyadalusia
yn 24 Falusiuiuidafulidiua (Firebase Storage) uagtlastunsudladoyadounddlaglduloursdeyauuy
\islegnafien (Append-only Data Policy)
5.4 n13Rsevidaya
adanlflumsinszideyaUssansamussszuunsnsnnaeudeundu nefidsivamasumelulad
313U 5 AU wagAuianelaveadldssuunisnsivaeudounduninduailindn nv.43 31U 20 AU AATIEn
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TngadMTanssaun Aonsmanede wazdnndosuunnsgiu iuninsdiuuszanna (Rating Scale) A
Bnsvesdaeiv (Likert) (Wongwanich, 2020)

6. Wan15338 (Results)
a v ' <) ] o ¥ ! 1Y v a
HaN1TIdeuwtseanidu 3 dwumdn laun (1) nanisimuiduiuussuu (2) kansuseduauninszuulag
HLTEIYRY Way (3) Hamsuseiuanuisnalavedldanuase

6.1 NANTSDDNRUULATWAILITZUUNNSATIVE U D UNAUNARA U9 and17 nw43

FuLUUsTUUATRaRUSeunduNAnSaue§nd1a na3 Tasunmswannliinuumsvweundieduil (Web
Application) ﬁiaaﬁuuqlﬁdw%wa (Google Firebase Hosting) miL%auiaafﬁau”aiwdwizuumudwamﬁami
Weulusunsuaenwaasudvaspiiadimiunisidmiaeeulad (Google Apps Sheet Script API) Wiednifi
wazuimsdanisteyanisndnluusazdunou szuuseasudldam 3 nau Idun dudn fusenouns uazuilan
Hunalnnisauaumsiiifswuunaneyld (Multi-user Access Control)

defuslnnaunumensliniifauuussaios seuvasiedeyaangudeyansdenlostoyaseninssyuy
FuduRnden s lsulusunsumenwansUdvesgiiadmiunisesdunmesulal (Google Apps Sheet Script
API) uazuanstoyadifey 1y unasmzdgn Juiluussy dudn uazTumuneny namsnaasunUINsEUUANNSa
Beulostoyauazuanwmaldognsgndos asudau uazsindd lnsiades liifu 1.2 Jurdidenisiesveteya (API
Response Time)

Farmer consumer

RD43 rice porridge product

Kanchanaburi Agricultural Metropolitan Community
Enterprise

88/9 Saen To Subdistrict, Tha Maka District,
Kanchanaburi Province

Figure 4. Main Interface

971 Figure 4. uanathaufadedldvdn (Main Interface) vaeszuUnTIIapUdoundUNAndualind 1)
n43 Feimutuiiedugadusiunsdifdeyavesldan stuuuansdeyaiiuguvomantusiuagminsau
Jrdn nieumydwiudiidauieites liud tnuasns fusznoums wazduslaa sudedesdunmiiiesossunis
histeyansnraseuounduinunisauny viietousiaiienslda valdufiade (nterface) fanameeniuy
bildnuieuaraduayumaidiideyaedialidanaenildgumuaudinums

uaﬂmﬂwamawm‘wmﬂiuwmmaivwmnaawauﬂau 1éun Foyaiugn uasutasgn Jeyaiiud
wagfifafiufl (GPS) FufliFutgnuazfufiiuider Wusdilld uas3Bnmsimeugn szmﬂwuauamumﬂfi’ﬂumi
Lsuaaﬂ,aamimwaa‘uaauﬂaumaa@mﬂ%aﬂmu #38813 ¢4 Figure 5. wazfegadayafitnumsnsiufindg
szuunsRdeudeundu Usenaumedeyagugnuaziuasugn ma;ﬂawumwuﬂqmmmﬂmwum (GPS) ’Ju%LiﬂJﬂQﬂ
warfuilifuier fustnild uaginiamsugn fadudeyasuihilidmiunmadelsnssuiumansaaey
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wandaust liun undsiiinvesdnn Adaudasgn Jundnuazununey siadennisndn wasdeyanissuses
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Figure 6. Consumer Information Display Interface
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Figure 7. QR Code for Product Traceability Information

6.2 nan1siUsEANSMWYBITEUUNIIRTIRsaUdaunaUNanAualInd1? nu43

namsUsziiunfleamgdmau 5 aulsvimsussfiuszudlu 5 s leun amnugndes (Corectness)
ANuazaINtun1siday (Usability) anudasnsdevesteya (Security) mnuasutiuvestaya (Completeness)
waznsiintiataya (Accessibility) Assiaene Table 1.

Table 1. System Evaluation Results by Experts

Evaluation Criteria X S.D. Evaluation Result
System correctness 4.72 0.18 Highest
System usability 4.68 0.23 Highest
Data security 4.55 0.27 Highest
Data completeness 4.60 0.25 Highest
Data accessibility (traceability) 4.68 0.21 Highest
Overall average 4.65 0.22 Highest

Note: Mean: X, Standard Deviation: S.D.

271 Table 1. sansUssdiudliiuissuusuiuunmsnsaaeudioundunanfasidndn na3 famuamlu
spiU “wnfign” Taslawizdnunnugndeauazmsiiniedoya Fufnanmsideulesdeyasenineszuusiudau
Anron1s@eulusunsusieniwansudvesgiiadimiunisedniaeeaulal Google Apps Script API) lunis
AuAuMsa-Sudayawuuivalnd uarszuusnwianuasndesudstoyavuiuledlnsiua (Firebase HTTPS
Security) fitaetiosfunssinudastoya
6.3 nan1suUseiliuadunswalavesdldussuunisnsisaaudoundundaiueilindan nva3 dae
walulagAlensléa

Han1sUsTlungldeuszuy Sruau 20 Au wuseenduinuasiiuiu 10 Au §Usenaunts 913U 5 Ay
wazgfuslaa $1uau 5 au liinsusziiuszudlu 5 fu nansuszifiuede dsfaeens Table 2.

Table 2. User Satisfaction Evaluation Results

Evaluation criteria X S.D. Evaluation Result
Ease of system use 4.85 0.37 Highest
Clarity of displayed information 4.75 0.44 Highest
Speed of information access 4.80 0.41 Highest
Confidence in product authenticity 4.80 0.41 Highest
Intention to continue using the system in future  4.70 0.47 Highest
Overall average 4.78 0.18 Highest

Note: Mean: X, Standard Deviation: S.D.
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SD. = 0.47) famsogluszdu “wnfign” wadwsiinamliiiud ssuvansniiauedeyalfesiedaiau i
Ifognesangs uaefldmddnlunsiaiuadserundesiudendndueiand nuas
6.4 m3UTeuiisuiussuunsavdaudoundusu

niTedldusedliuusyansanw LATYALAUTDITTUUA UKL tnefin1silSsuiisuiussuunsiaaey
Foundulunidedu q Mdmaluladlndifesiu fishedns Table 3.

Table 3. Comparison with Other Traceability Systems from Previous Studies

Average
Traceability User
Applied Primary Response . . Key
System . Satisfaction
Technology Database Time Features/Strengths
(Study) (Level)
(Seconds)
Liu et al. Blockchain + Smart 2.8 High High security; high
(2025) Al Contract development cost
Lukacs et al. loT + Cloud  SQL Server 1.9 Highest Supports real-time
(2025) sensor integration
R ) ) Easy to use; suitable
Warinsitdhikul QR code + Firestore Highest )
‘ 1.5 for community OTOP
et al. (2024) Firebase
products
RD43 rice QR code + Google
) ) Low cost, transparent,
porridge Google sheet sheet + Highest _
) ) ) 1.2 and highly user-
system (This APl + Firebase  Script API _
) friendly
Study) Hosting

970 Table 3. WUISEUUATIVEEUEBUNSUNANS IS Nd12 nva3 IvaunTuilussansamlunis
mauaumﬁaﬁ'am (@Ae 1.2 Jundh) wazldnzuuuanuianelagegaiisuviseuuluaidenesuniin YuzTians
mu‘wumi‘w@ummm'}amauuﬂmﬂm Luaﬂmﬂiml,wamWaﬁuIUsLmimm'mmmmaaulau (Google Sheet) Way
Isiva Iaam (Firebase Hosting) ZsliidoadsAndsninesseiou ssuudunuuisumnzauiunisiildldly
wqumumms;wmmﬁmm widasmsszuunTvaeudounduiifinnulusdlauasasiaeulaass Ineddnanm
sevenlugmsnaumaluladdumesidnvesassnds uazudenivulusmaniiiesnsyfuauiasnssvasdoya
uaziiisyarvemansusinunslunaInfdvia

7. a3Unan13338 (Conclusion)
meiteediiiinguizasdifioosnuuuuasimunssuunisaraaeudeundunuuidviaildmelulaganens
Thndmsundnsuaant1n nvas wasiieUszfiunanisldmuesszutlusulszaninmuazanuiisnelaves
Hldanu Ima‘uizmmimiﬁwmi'mr"f‘umiL“’?J'aaﬂwﬁamimdwiuwmudauamamn%u‘lﬂmmuﬁwmm
amﬂmaaﬂLﬂammumiwmmmaaﬂau (Google Apps Script API) wazlwsiua Teana F|rebase Hostmg) i
@595y ‘uumufuauamwamummﬂaamm Iﬂiﬂ,a wazansadaslguuuidealm ssuuiiiaunduaunsa
Lmauiawa;ﬂamimammLmumaumum nanan audsUaneinlgegnensudau ;3Lsumﬂmmﬂiymu@mmwmﬂu
a5 eglusziusndign (Aede = 4.65, SD. = 0.22) wazngugldsasalimnuiianelaluszduaniian
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(ALady = 4.78, S.D. = 0.18) Tnsanzauauasaintunsidnuiazanusimsilunisdifsdeya nanis
nadeunmata nudissuuannsaneuaueienisiesvedeyaldniely 1.2 Jurdl uandiiudiadseangam
voamaluladdunusifvangauiuuiunvesusunsnansaulng szuudinanisidnsamlunsdaaiunim
3dla anundesiuvesiuilag wagnsenszdvuasgududymiliaenndesiuuuimansvgiandiauas
Hvsnemsiauegiedsdu sgslsfinussuuiuuuuildnmeidenlosdeyassninessuuiudufasomadeou
TUsunsusen1wansuivesiiad msunisedwmeaulal (Google Apps Script API) udunisweanaln
Jafunagliuinisteya Jamnzdmsumsldmilussiugmuazgliduulinn uwilldediadunsveisd
09380y WolvTunateyafistuinnviedinsFenlindoutusuiunn enadwmadenailunsnouaussua
iafpsnmvesnslinuinis iessnnisheutuiulmmuazdetmuavounaniefugliuints fesuluns
illdnuaiduisniig msfinsanenszivandnenssuluggudeyaisesiunmmhnunieuiuwaznisdans
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8. 8fius1enan133de (Discussion)
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al., 2025)
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felumsldnuuazanusniilunndfdeya nednsdaenadosiuunfnuuuiiaonisseniumaluladi
auehanuielunsld wasussleviiildsuannssuulutaduddyfidmadeniseensumeluladluszozen
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9. TaLaUBLUZIIUIY (Recommendation)
9.1 YoLEUBUULLTINITHAIUN

1. suvduuldeenuuulvisesiunmsitengleyauuulndldsSealninudiiinee (Interface) Nsilieu
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Development of an Online Classroom Booking System using Google Workspace for
the Faculty of Fine and Applied Arts, Khon Kaen University
ANSNAIUNTZUUNSIDRISeuaaulatlnely Google Workspace d1%5U
AAAUNIINANEAT UM INBIABVBURALY
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This research and development aimed to: 1. develop an online
classroom booking system for the Faculty of Fine and Applied Arts, Khon
Kaen University; 2. evaluate the system's performance by experts in
terms of design, usability, and appropriateness; and 3. To investigate
user satisfaction with the developed online classroom booking system
The development tools included Google Workspace, Apps Script for
programming, and Google Sheets for data storage. The sample, selected
through purposive and convenience sampling, comprised five
information technology experts and 80 users (Staff and Students) who
trialed the system. Research instruments were the developed system,
an expert performance evaluation form, and a user satisfaction
guestionnaire. Data were analyzed using descriptive statistics, namely
mean and standard deviation. The research findings revealed that: 1.
The developed online classroom booking system, utilizing Google Sites,
Google Forms, Google Sheets, Google Calendar, and Google Apps Script,
successfully created an automated workflow that prevents double
bookings, provides real-time status checks, and sends instant email
notifications. 2. The expert evaluation of the system’s performance was
at the highest level (X = 4.70, S.D. = 0.36). 3) User satisfaction with the
system was also at the highest level (X = 4.65, S.D. = 0.46), with the
highest satisfaction in the “Benefits and Efficiency” aspect (X = 4.72, S.D.
= 0.40). The results indicate that leveraging a familiar and cost-effective
platform like Google Workspace is a highly effective approach for digital
transformation in educational institutions.

Keywords: Booking System, Online Classroom Booking, Google Workspace
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wouSoueauladiinauty wdssdlefldlumsiamnie Google Workspace
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waz Apps Script d1msuidsulusunsy Google Sheets lun1siiudaya nau
fetnalsznouse filimimysumeluladansaume 5 au uaznguglda
ABUARINIUALINANYI 80 AU W’“g%'miLﬁaﬂLL‘U‘ULﬁnswmuﬁﬁmmummmm
GELRl LuaqmmﬂuﬂmaaﬂmﬂmwLﬂmmmaaﬂmmiwmsq \n3osiledl
1iﬂuﬂﬂiaaa Ao sruufivmurdu wuuUssdulssdnsnmaasszuulng
fifamny uazuuuasuamamfianelalaedldauszuueis Aiaszvideya
Tngldadia dnde wardrudoauunnsgiu wansidenudn 1. szuvaes
‘VTENL%'auaauiaﬁﬁﬁmm‘ﬁuimi% Google Sites, Forms, Sheets, Calendar
war Apps Script @11130a519n 52UV Ul RA Deuidaminis
038901, n3Indeuan urToIINlFuY Real-time, wagudsran1saeskiu
Sualdviudt 2. nansuszidulszansnmvesszuulnofideivgeglusedu
1nfign (X = 4.70, SD. = 0.36) 3) namsUszifiunrwiswelavesldaueg
Tuszfuanniign (X = 4.65, SD. = 0.46) lasfudszlominazUszansam
vosszuuldfunruanelagean (€ = 4.72, SD. = 0.40) madnsdlmut
msUsggnildunaneuiiduasuarliddunuduuumaiimnganuasd
Usvavsnmgsdmiuandumsanuilunsivasusugiava

AIEIALY: ST UUIBIBY, 98BS EUBaUla, Google Workspace

1. uni (Introduction)
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Fasududeaiinsldfiufiaaunats 1wy Heudeunaziesujiinig egratuduuazsoiiios (Alsamarraie &
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Svunsaeududunmsfandnuda fefinsveldruieatvayufanssuesninnwuasmhsnudufiutunnd
pgslsfinnu 91nnsAnwTTUUTIURNNU Az Sasraulgmainnssuiuniseuus i ufiondenis
Uszanunudiuynng @%U%ﬂﬂiﬁaqamﬁiaLﬁmﬁwﬁimamqLﬁaﬂiamwum%u wazdmThfidsmsinaeun1seing
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Plengcharoensirichai et al. (2018) 15%15
iieudlatigmdnavarsaanduldiFminaluladddvaduvssgndldlunsiaussuuaesiag
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fa o
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LNIZALN LLmLLuqmqmﬂanEJq"LummiaLLf’ﬂ,mﬁmmLﬁuﬂmqamﬂmamwwu \esnunguinanstoyadidede
I¥uarsuimmaauzuusalu® milndeaialaminudises dofu nswauiss vuiidugudnatauaziay
SoluiiRdadumssaniisniu

INNITNUNIUITTUNTIN NUTWUIM WAL SEUUERNToRUidy 2 ngumdn A 1) nsiuniu
woundiadud ulaianun (Custom Application) waz 2) n1sUszend lunanesudiagy sejﬂuﬂamuu
uwanvlasi Google Workspace léfumuilonognegs ilesmnannsaiannszuuldegiesings fdunud uay
Hldfianuduny @amu"lmmmmmLiwmam%ﬂ‘zj Google Forms, Sheets uag Calendar lun1sasisssuu
Alesunsnausuiid (Srisangchay et al, 2021) agslsfnu qmﬁa"f&ﬁiﬁ?m?aaﬁaﬁugmméwﬁﬁﬂﬁ%@ai'ﬂﬁ’ﬂé'm
mi{]aqﬁ’umiﬁ]@ﬂ%ﬂ%’auuasmiauﬁﬁﬁlﬁ‘]mzuu muiﬁaﬁﬁqLéal,ﬁuﬁﬂamalumimammLﬁiwaauwamwgs‘m
dusagudrumadeulusunsuasuiiesnsefuamnuannsavesszuy Inedonysegndldunantiedu Google
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Workspace sigtuuaaivayy 4 Usznns laun 1) suandunusiudvdns uazaiiuduiag 1wz
unIngdeveunnuiiansliau Google Workspace for Education agud wazglifuiasriy Interface Aogudn
(Chuenarrom, 2019) 2) AuANusIMSIazaNdangy unannesuiduuuy Low-code/No-code Favhlv
asaadresvuuldlaglddndudendeulusunsuiidudeuiidudousauisudurildaunsoadessuuiuwuy
wazilUnaaeuiiiofusiusiuauAaiuldognesinga, Msideureiilssesne 1a3elonns 9 Tu Google
Workspace gnesnuuunibivhausiuiuldegisasds, iliauisaasiwaznageusyuuduwuuldegsnsa
3) gunsenseRuAEIIe NITEElY Goosle Apps Script Wuirdasiloddylunisideulusunsuitoadns
nalnilesfunisaesdideunaznssuiumsoyAselud® dadumauidediaesssuuilfifisandosiioniugu.
4) U5 SEUUIULNARTIAYEY Google F9anN1TEN1TRUALTS LIRS Uazdredan1sdatauly
YAINITBIANE® uasisluauian

st ulued Toi el awiud avaurssuvsssionssuseulavdmivamsAaunssuaians
wnAnendevouuiu Insuszgndldunanies Google Workspace Waz Google Apps Script ttaas1aszuuiiil
UsgAvEnm nevaussiennudeinsvesld uarannsaudledymussnszuiumsiduldiognedsdu Suthung
ns1aelunded)

2. dngUszasAsuIde (Research Objectives)

1 eWaiunsyuvsesienisueaulaulnelaeld Goosle Workspace dmsuamzAaunssumans
UNINIRYVRUUAY

2. iiteusuiulsdvBnmuesszuulushunseenuuy msldnu uazammnzaulaegidmey

3. flefnweufiselavesldruiifirensldssuuioadsuosulmifivamuiy

3. ﬂ’]iVIUVI’J‘L!’J‘SSmﬂi‘SSJLLaSVIi]UaﬁLﬁEI’J{I'aQ (Literature Review)
3.1 NSTUIUNANNNSEBALUUTEUUN1SHOYN (ADDIE Model)

ADDIE Model i unszuiuririnisesnwuuszuunisdoudilasuanuieueg1sunsvans Ussnausie 5
Fupeuilduszuuuarsaios Idun 1) msimsest (Analysis) defnudaymusunuasanudesmssnduves

Y a

f13pu{1999u 2) n1seenuuy (Design) Ll armuatngUszasduazlassadisuosuinnssy 3) s
(Development) wiasas1suinnssusuuuu 4) n158lUlE (Implementation) iienaweslduluaniunisaias
ag 5) n1suUsgidiuna (Evaluation) Lﬁ'amwaammm‘wLLas‘Uisam%ma Tus1ui$u4 ADDIE Model (Branch,
2009) gnenlidunseuduiiumsidevdn iesmnidulimaiiuanudilagldnuduaudnauasidunoums
Useiflumafidniau vilkiulaldinssuufivaunusrannsanevauesmnudesnsuasuddymnsudmssanis
ioaspuluuIunansAnwlaeg 1auviag
3.2 unanWasuuazmaluladfildluniswauiszuy
nsdenlfineluladimnzauiodutioddiidmalnsnswenudiiavesmswaussuy snidei
AonlduuImnen sz uuLUY Low-code/No-code (LC/NO) @aidlunseuiuiiminisadrauonndinduuas
szuusmlulifatlmifiendududeuszauduilduvunsniindundn laediamnausoldinadansainuas
214 (Drag-and-Drop) duusznaviiuwanwesalilddamdsaliarmiifeairadulegduunuiinsdeulin
TUsunsusuuALATiazussvin Whnneddguesuumaiifomsanaus douanszozing uaznatefunan
wadelunsiaunvenduas desduaiuliyaainsifirrwiiddndunsidoulusunsy viefiSenindniamn
n3 (Citizen Developers) annsnasslagiuiavaiionttymiluuiunnmsvinuvesmuesld vagiferfufdigli
wannileendnannsoduweunulisiniiBitu donadasiuaiseves Rattanamoranon (2020) lémuniu
waUnAitudnsunIsIRIatarnIsEuAugUsal wud seuuduseaninmuazanunsainluussyndldlunis
snwesnaziugunsailfiiuegned lumuideiiFenldunanwasures Google Workspace Fuluyainiasiiovy
wialuladnandfianisunsinudnlnglussmalnefavslunsléauegud sufunsandunudulasaaiie
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fuguuardvdvivendndldedeiifoszddy Inefosdusznoundnlumaiaun il daundhiuld Google
Sites, dvudmiutoyald Google Forms, duinnisveya (Back-enduargrudauald Google Sheets uazdiu
Uszananawaznssnesnludfld Goosle Apps Script davduniwlusuns Javascript dmsuimuiunaniodu
84 Google lumsilsuaniuditaidensansvhauseninauewnaindusing o wuusalud® uunanisussgndld
wwdosdioludnuarilaumsseusuhannsaiaunssuuatuayumshaldosaiiussavsamm (Mothongkul &
Namkot, 2019)
3.3 npeijuazlunaniseaniumalulag (Technology Acceptance Model - TAM)

wenfleannsiawissuuliiinunmianaiauwdy anudusavessyuudainldangldau “vousu”
wag “Imatelussezenmguimseensunalulad (TAM) esureinmsdndulaldnalulagnvesdldaulasu
svnaantadumsiuiudn 2 Uszms fle 1) Suiisusslomifessduifldideinsruvazdielivhouldfty uay
2) msfuieudelunislien foszdufigldfedszuuiuldnuielidudou (Davis, 1986) lunuidedlsi
nseuNUIAnYes TAM 1ltiduied ealelunisesnuuuindesdleuszifiunnufiswslauazuualiunisldam lu
FumounisUszuaana (Evaluation phase 783 ADDIE) 1l o ¥anadnszuvansieassussulaufiwaunduduil
Usslominadldouelupmeweslfnuosuwiniwdold Saduidinanudisaedasenisiddy
3.4 wunAaeafunsussgndldimaluladranddifionsfinen

walulagrane (Cloud Technology) latdmndunumadglunisujzunisfne villiaandunis@nw
ansauimstansminennsuarlviuinisldediedivsraniamainiu Tnefaudnuusisufonudaveulunis
\idsteyauazuimsldanmmniiynnairiudumeside, anvanusalumsuivsesruiavesszuuldauaiy
#B9n3, LLazmiaﬂmi:ﬁﬂ‘i’fﬁhﬂumi%’@%LLasﬂwqﬁﬂmaﬁmni%%ﬂnai‘ (Al-Samarraie & Saeed, 2018) N5
fimunsr UM Idanisfeadsuuuunamioduaaadluaddel Saaenndesiuuualiunsiisuriugesdng
#3va (Digital Transformation) fifunsldimaluladifiofindnaruannsowavasianuddulituasing
3.5 NQuEfn1sUssliuAATWTINALIS

nsUszdununmuesszuvlnwiniouseulafiaud wielnduluedwiivinsgu euidedld
Uszgndldnseuuwafinananasgiuanna ISO/IEC 25010 (SQuaRE) Faduinmsgiuiiinunmeudnsusivonsdus
flssumssonsuluseiuanna Taslddnidonnudnvazaunmiidmalnonssoyszaunsaivesildnuvatonms
(End-Usen) sniflunseuussidiy 3 suvdndsd sl 1) amnumnngaudamiil (Functional Suitability) Usgtiiuin
sruvansavnuliasudIukazgnAewmNingUIzasRniall wu Heidun1sAuni-aesies, nsuansufiiv
a01uz wasn1sudnfieusmlugf 2) anuindede (Reliability) Ussifiupnuanunsavessyuulunisyienldegig
sovles adnavenazndeulda (Availability) Tngianizaniznusoruinnses (Fault Tolerance) Wy 13
fosffumsresindou uay 3) mmdelunsldon (Usability) Ussiiussduanudefigldannsadousuasldo
szuuldegeivszans nmuaniinanuianela Fadudadeddydiveddiniseonsussuuluszeven
(Kongvasagunnee & Chooprayoon, 2024) M3UsgLIuAMATNYaNALITANUNTBUNINTEIU 1SO/ IEC 25010 i
iigauitrelildnadnsiundeiouasanuannsaiouiould uidwheliainsnssygaeiu wagdseifuiinng
Uiuugaiaunvessyuuliegnadugusssunasiindngudeussdndatvayu
3.6 wuRAIRuAMuiawelanaznisinauRanaTa

arwiawslaveaillfanu (User Satisfaction) 1udid indndgyiivsuendsmnudiiavesssuvarsaume
TaomnefwimuadvesglinuiiAnannsiTeuiisusening “anuamanis” fu”Uszaunisal” fildanmsld
U39 (Kotler & Keller, 2012) Iumu%’ﬂﬁﬁqﬁﬂmﬁmzﬁummﬁﬂwd%aasﬂ%amﬁﬁdaszuvﬁﬁwm%ﬂu@fw
19 19U Aunwueaszuy, Ustlenifilddu wasarmdiglunslinu TnglfiaTeslouvuasuniuiifinudnuny
\usnasidauyszanam (Rating Scale) 5 seiy FanaildazidudeyaasiiouiiddylunsBudulszaniamues
szuusazunwmslunsianseld
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3.7 logagy

PnMsUmWITsanssETAste iy mddeisdddunnsinseunmnanlunmsidouas Waunszuy
afail Tngld ADDIE Model ilunsrurumsudnlumssndumsgraduszuu dusnslnsesitam wmmi
Uszidunanisldau azidenldunannesy Google Workspace Hundeadomamaidalunisimuiszuy 39
Usgneauaay Google Sites, Forms, Sheets, Calendar LLawmﬂmﬁa Google Apps Script @115 utllgulusinsu
\ieadeszuudalusi® uae Weiiudnanuaninsavesssuuliiauldedsmngaan Tudmveansusadunald
Uszgndldinausiumsgiuanna ISO/IEC 25010 lumsuseifiunaussavsamvesszuulneidsrnguazldnseu
wnAnNnguiseusumelulad (TAM) vas Davis (1989) Tun1sesnuuuuuudeuniie fnaufisnelavesan
wmesaslinuads manaumaunsoukAnLardRnd it detuihlinsidendsiisndeuisidaa
awsaaianinnssuineulanduasiinszuiumsinnaiundeto

4. NFDULUIAAIILINY (Conceptual Framework)
UATHLAMIUANTBULUIAANITITEN WaRIANUAUN WS VRIALLUT LAEANUAIASEUUNITID DS BU
poulaufWauu f9 Figure 1.

Independent Variable Dependent Variable

Online Classroom Booking System System performance, Technology Acceptance

FUNCTIONAL SUITABILITY, USABILITY L PERCEIVED USEFULNESS, PERCEIVED EASE OF

, RELIABILITY USE -> ATTITUDE -> USER SATISFACTION

Figure 1. Conceptual Framework

sifeilddaanmegsinsouuunnnisidelas fnualilaefinualissuunisaesionssuseulati
g udu duUsiu (independent variable) @ sfiaadnuazduauawi Uszifiununsouuuifnues
1IA55U ISO/IEC 25010 TufiAfidenasiofldaru 1dun anumanzaudmiind (Functional Suitability) A
Undede (Reliability) waz Arudrelunislden (Usability) AMANYULIBITTUUAINAIILEINARD AIUUTA
(dependent variable) 2 dundn Ae 1) Usz@nSamueszuu (System Efficiency) Uszifiulagiuawey 1ile
Tonanunnvesszutlunmsmaundninasiniunadatasniseaniuuszuuy 2) n1sgeusumalulagues
Bﬂ‘z’fmu (User's Technology Acceptance) UizLfluiﬂEJ@‘Z?&WRﬁﬂmuﬂiaumwﬁ Technology Acceptance
Model (TAM) Fsiiansananniladosunsiuifiesslowd (Perceived Usefulness) wag msiudmmmdelunsld
91 (Perceived Ease of Use) 7035¢ Ut dsiladiisaasasiiluganufianslavesdlden (User Satisfaction) &
Huidiaenudidanesssutluusowesdlda

5. A5a1U9UIY (Research Methodology)

v oy
=] aaa [

meiendatidunsitouasiam (R & D) Inedidsiunuidy il
5.1 UszunIuaznguieeng

Usgnsuagnaueiedn fis yaainsuaztn@nwinusAaunssumans univendsvouniu wuseandu 3
nau il

7 a v

1. nguEmsaRaal Aumaluladansaumauazn1sivy 3 AU LionTIEeUANUATUTLTBMYBILUY

LAY q
a

Usiliudszaniamvessruunazinanuiianelavesgldeu lagnsnsianinuiiesmsadailont (Content
alidity) A3LMNZELY9IN 1) THI5N5IEENILULLZAY (Purposive Sampling)
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2. nguEfidennaiumeluladansaume 5 au WieUsuiiulssavsamussssuuiiimuntu Tnailings|
nsAniden fie AilUsTaUNIalRIUNITTRLISEUUEASaUmA Wansussiansinalulagluesdnsnisfinwlyl
Weendn 5 U

3. nguildanuszuu 80 au ilennasddnuuazysuiiunnuiiemela Ussneudeyaansuazin@nw
yosnnzAaUnsIumans MsfrunvANguiIeY 1B ImuIINIIwBIATITLATLETUNY (Krejcie & Morgan,
1970) uazldismsidonfedrsuuumuauazain (Convenience Sampling) Wil ;ﬂ%ﬁzuuﬁwmwﬁumﬁw
fu (nfny, 919138 a0s, Wmihiigauaseuy uarduimseys®) ogslsfinunisifelysssdiuanuiis
wolasiouszaunisainsldamszuuluningiu (Overall User Experience) §annnausiufiufduius fussuulu
aunththy (Front-end) 19y n13iingszuy, mansanaeudiiu uazn1siunsunanisaes daduadiuiinseungy
nspuUssiiiudun1sTuitaselev (Perceived Usefulness) wagmssuinnudtglunisldau (Perceived Ease
of Use) numqud] TAM fatiu ngusfiog1ed1uiu 80 au dsUssneudisynainsuasindnu dededndiaam
wanzauuaziduiunuiiasnsoazsieunumelasensldnussulunmsnlfifismese Inqguszasdvoinis
Woil
5.2 e sleflilun1sisy

wdoaflefflilunmsifoadetiuvssenidu 2 Ussinvmdn Ao 1) uimnssuiiianndu wee 2) wndesdlod iy
Fususdeya fediseasBonsiolui

1. u¥anssuitimuntu fo ssuutesiesoussulavdwivansfaunssumant wninedovouuiu
Faaunlagldunannesy Google Workspace vuin3 osilondn viwiiddusuwuu (Prototype) dwmsuli
HBengussiuusyansamualifldaunaassldate

2. dosflodmiuiiuniusudoya Ussneude

2.1 wuuUszifiudseansnmaesszuudvsuidervgy [uluuinasdiudseanani (Rating
Scale) 5 589U a%’wﬁummsavLLmﬁfﬂmmgmﬂmmw%awmn% ISO/IEC 25010 Lﬁai’mmmwmawwﬂu 3
s Tun anuvsnzaudanii, amnuundete wagaudrelunisldi

2.2 wuuapumuanufisneladmiunguildon Wunuuinesaulssanue 5 s2iu a5stunm
nseunquinseensumalulad (TAM) e daszdunnuitswelavesldnuiifioszuuly 4 du leun nisidniis
warldau nsuananatoya nseuIun1sIeY kazUsylevtlunisldem
5.3 nsad1auazANNWYBaLATa e

duiunsairsuazmnaunnveaaiealeflilunmsite faszneumeuuulsziiulsransnmuosszuy

uazuuuasunuALfisnela Tnefitunoudsil

1. msadailomaunimouuulssdiulsyavsamusssruy @wudidenng)

dudunsfnwienansuarnudseiifsadestuninsgiuguaineensng ISO/IEC 25010 Ll
fvuanseunAnuazaisfemaudmiuluuyssiiulsyansaweeaszuy Sudunuumasdmuszanuem
(Rating Scale) 5 s¥#U

mimmﬁmﬁmmu%uﬁam (Content Validity) "Lj’]ﬁ"]\‘iLL‘U‘U'Ui:ﬁLﬁuﬁﬁ%ﬂﬁﬁumu@ﬁf@fgﬂiﬂﬂm}@
Frumelulafasaumauaznisises i 3 au iilensiadouanugnioweniienanumIaNTeIn 1w uay
auaanadasiuingUszasd nduhnansssdiuindunumardeianuaennadesszuinsemniuiy
T UseasA (Index of Item-Objective Congruence: 10C) lden 10C 98581319 0.67 - 1.00 nde uagld
AiumsUuLAlunudoiauo UL VRN TR

msmAadesiu (Reliability) Yinuuussduiiuiulgudalunnaedds (Try-out) Aunguitlally
nauF18819931 $1uu 30 AU wagidoyaiilduiineimeanadesiy (Reliability) vosuuuyssiiuiati
Fre35dudszansweanivesnsouun (Cronbach's Alpha Coefficient) laaranudesuviadu 0.92 Feiiodn
\nsesiefimnmindefiolusziugs

2. MsafuasmAunImYBILUUaBUAINANRe el (Fmsudldi)
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suflunisdnuienansuagnquiniseeusumalulad (TAM) Wedunasziidunseulunisains
LLU“uaaumummﬁqwﬂwms’ﬂ%’mu Gquﬁ anwag Wuwuunns@u (Rating Scale) 5 sy
mimmmmmmmqmam (Content Validity) thsnuuuUssiuiiaduauese
Mssnandyad e fuli ammaaummmmwauuam ANULNUIZAUVDINIYT WATAIIUADAAR DI
TngUszasd lardvlianuasnndes (100) aglusening 0.67 - 1.00 ynde uazlausulsinudaiauanuy
Seufsua?
mMsmermudediu (Reliability) diuuussduiiudulgaudalunaaeddd (Try-out) Aunguitlaily
nqufae T InNdaAn uazthdeyailduiangimarmnudesiu (Reliability) fae3sdulszansuoanives
AsEUUIA (Cronbach's Alpha Coefficient) i A1A13d astuivinfu 0.95 dadioradeadofimnuundedely
FEAUFINN
5.4 Sunaunssiuanudde munseun1siseuaziana ADDIE Model § 5 svog fail
1. s3wdi 1 MIasze (Analysis Phase) adunisinsizsanmdymuazaunesnissniu (Needs
Assessment) vassruuMsTasaaioulutingtu Ingliisnadsd
ns&uATwallEeEN (In-depth Interview) Tasnsdumuaiidmiigsuiineunisaesvisasoulnenss
evenadladunounisyinem Ygyun LLaquaiiﬂﬁLﬁmﬁuﬁa wu Jgminisaesdou, mnuaidilunistudi,
LAZANTLIULENENS UarNTIATIEMeNas (Document Analysis) AsIadeuienaIsnsvesioaseudounds iiie
Ty ATIUTI LY Anudlunsldey, 9reaidnsidaunuiniy wasieonasnuliseqiieoides
uadwsldannsresi Ae sremstiym (Pain Points List) was $18mseuiesnsvesld (User Requirements
List) Bsgniianlfidudeyaddniunseenuuuszuilusyessioly
2. 5¢dl 2 N398NLUY (Design Phase) Y1dayannusanisiisrusmldainseosil 1 sduduns
senuuusruuluBsanntnenssuwaznszuaumsvhey Tnefiduneusisil
ponuwuuan1nenssusyuu (System Architecture) fnunly Google Workspace tHunwanwasuman
lneil Goosle Sites L untman, Google Forms i uraan195um1ve, Google Sheets 1ugiudaya, Google
Calendar \Jundufiunansaniuz waz Google Apps Script LUuﬂaiﬂﬂi‘“mamaamiu:umuawan DONLUUKA
NITUIUNITYINNIY (Workﬂow/ Flowchart) ﬁ]iﬂ‘l/l’]I}NLLE‘WNEYW]U?JUGYQUﬂ’ISVIN’]wUENﬁ”‘UU mumrﬂmmmmaﬁlm
%84, sEUUATIvERUAIINT T e, nsdaudadoulid i ensid, sufsnnsdsdiadudunanduludadly,
ponuuUdIuseYsEaUAULLY (User Interface Design): 98N UUMEIANY8458ULUU Google Sites T1liAnansey
8 uagansanneilendudg 9 loazaan
3. svezdl 3 N1IRAILN (Development Phase) Waiussuuduwuunuiildeenuuuliluszesd 2 Tagld
\3asiielu Goosle Workspace wazdoulusunsudag Apps Script Wiloadanssnznsynausmlugdd sl
sruuitimunadafuudlingudidosmafumaluladansaune 5 au naasddnuuarysuiduussansamyos
iz‘U‘ULﬁamnaauqmmwmaawuﬂuﬁﬁeﬁq 9 WU AUgnABIveIiland, Autdeie, wazaudslumsley
nu Foyaildandidomygniluiulsudlossuulifiauauysaibeiu
4. 539¢i 4 MU (Implementation Phase) ndsannusulgsszuumsdlauouuzvesidsvauda
hssuulfndauandalinguildauiaega (yaansuazdndng) 1w 80 au ldnaasddnuataiu
szpzan 1 e Teeddemmdiduuziuazdiomdenisldaunasatianaidenann welwildanuldd
UizaumizﬁmﬁmuwLLaummimiﬁ%auaauﬁauﬂé’vié’aahaLﬁ:uﬁ
5. swegdl 5 MsUszifiuna (Evaluation Phase) Luaauamu&l zlaN1Maaedltu 1 ey tasliunis
'Uiyl,m‘umaiﬂﬂLﬂUS’JUi’JJJ‘U@JJ@RHﬂﬂﬂNBTI%MHW’J’@EJNMQ 80 AU mmwuaaumummmwalwimaiwLLau
ATIvERUAMNINLILAY mﬂuummagamlﬂmaLmﬂmmaaammmmm (Anadsuazaiudonuuansgiu) e
asunaenufimnelavesflinuiifineszuuiimutu uagneutnguarasdinisideded 3
5.5 m3anzsidaya (Data Analysis)
fifumsnsadeumuanysaivosdeyauarihuinmgidelusunsudifaguniada neddunoudd
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Figure 2. The Home Page of the System on Google Sites.
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Figure 3. Google Calendar.
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Figure 6. Google Studio.

[531]

Mungmai, Y. (2025). Development of an Online Classroom Booking System using Google Workspace

for the Faculty of Fine and Applied Arts,

Khon Kaen University. Journal of Computer and Creative Technology, 3(3), 523-535. https://doi.org/10.65205/jcct.2025.2933.



Journal of Computer and Creative Technology | Vol.3 No.3 (September - December 2025) ISSN 2985-1580 (Print)
Nsasrenimesuazvaluladadneassa | U9 3 atuil 3 (Fueigu - SuanAw 2568) ISSN 2985-1599 (Online)
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auysalluy (¥ = 5.00) dawsnuamdielunisliou (& = 4.55) whedsegluszduinniige uwidsdidnadedng
fuduidntes Tnslamzussifude 3.3 mwuazdiosuie (¥ = 4.20) Fliiiuindaiilonaimulifgaduld
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nsafuegamnluilaidundnuesssuu Fudunsudununimvesssuuldiduesned Fauandifiuinszuud
wannlagltineluladvos Google Workspace asnsaviauldografivszansnmuazundedoluyuueswes
ATy wanshszuuiinmnideiewazuityvndnliduia
6.3 HaNsANEIAANIND 1AYael¥a1u (Evaluation)
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iy ($osas 68.75) wardiaruilunishndeveldvioaieu 1 - 4 adwlaitou (Sovay 56.25)
2. wamsiengsiszduanufianelovesgldan nansiieneisssunufiownslavesldnuidse
JPUUUIMIIANISeassueaulal 7e Table 1.

Table 1. User Satisfaction Analysis Results.

Satisfaction Assessment List x S.D. Level
Aspect 1: Ease of access and use 4.68 0.45 | Highest
1.1 Accessing the system through the website is convenient. 4.70 0.48 Highest
1.2 The process of checking and booking a classroom is easy to 065 0.55 Hitghes
understand.
Aspect 2: Benefits and Efficiency of the System 4.72 0.40 | Highest
2.1 The system reduces the process and simplicity of booking a 480 0.41 Highest
classroom.
2.2 The system effectively solves the problem of double bookings. 4.75 0.45 Highest
2.3 Email result notification is fast and clear. 4.60 0.50 | Highest
Aspect 3: Design and aesthetics 4.55 0.52 | Highest
3.1 Proper placement of elements on the screen 4.50 0.58 Highest
3.2 The system overview is interesting and pleasant to use 4.60 0.49 Highest
Overview | 4.65 0.46 | Highest
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