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ABSTRACT

Classroom to the Virtual World: Applying Virtual Universes to Research to Enhance Teaching Quality article
describes approaches to integrating virtual world technology with classroom research processes to enhance
the quality of learning in the 21st century. Technological transitions, particularly virtual reality (VR), augmented
reality (AR), and Web 3.0, have opened the door for Thai education to enter the "virtual classroom." Connecting
learners with real-world experiences through digital environments, virtual worlds enable teachers to design
highly interactive learning practices, simulate real situations, and record learning behavioral data for in-depth
analysis. Classroom research can thus apply data from virtual worlds to systematically reflect teaching
outcomes. It also promotes "co-creational learning” and learners' intrinsic motivation. Developments across the
dimensions of learners, teachers, and learning systems result in "virtual learning communities" that connect
learners from diverse backgrounds. This article proposes that integrating virtual worlds with classroom research
involves not just a change in media formats but also a shift in educational paradigms toward experiential
learning and collaborative knowledge creation. This is to propel the quality of Thai teaching and learning to
keep pace with the changes in the digital age.

Keywords: Metaverse, Virtual classroom, Research applications, Teaching quality
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et al,, 2022b, p. 39)
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Tuan nwandeudaavia (Phumivat, 2024, p. 63)

2) ffgaeu (Teacher dimension) agilunuimiudesnuuudninwindeunisiieus (Learning designer)
wasgdan1snszurunsagiiounanisaou (Reflective practitioner) Fufunisensyduaussaugnisidavesagine
lugalul (Thipayasothorn et al., 2023, p. 48)
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ABSTRACT

This review article aims to analyze the key concepts presented in learning in the metaverse: The future of
virtual classrooms by Alex C. Techworth, which discusses the transformation of education in the digital era
through the integration of metaverse-related technologies, including Virtual Reality (VR), Augmented Reality
(AR), Artificial Intelligence (Al), Blockchain, the Internet of Things (IoT), and high-speed internet connectivity such
as 5G. Rather than focusing solely on technological tools, the book proposes a conceptual framework for
designing learning experiences that emphasize learner engagement, interaction, and active participation within
virtual environments. This review highlights the potential of the metaverse to support experiential learning,
adaptive learning tailored to learners’ abilities and needs, and collaborative learning across geographical
boundaries. It also discusses key challenges associated with real-world implementation, including inequality in
access to technology, data privacy concerns, increased teacher workload, and potential impacts on mental
health. Overall, the book offers significant intellectual value and serves as an inspiring framework for educators,
researchers, and educational leaders seeking to understand and advance future-oriented learing in contemporary
digital societies.
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ABSTRACT

In the metaverse era, people can interact with objects in the virtual world, Augmented Reality (AR), Virtual
Reality (VR), and Mixed Reality (MR) technologies are used to create these virtual worlds. Currently, they are
being widely used in education. In developing the management of learning in craftsmanship learning, as a
subject focused on hands-on learning and the advancement of physical skills that is related to creativity. MR
technology is unique in its ability to blend the real and virtual worlds, that allows the learners to see real
hands, tools, and materials while also receiving the real-time visual guidance through the virtual elements. This
also promotes practice of skills which requires precision, accuracy, and hand-eye synchronization, which the
traditional VR technology cannot fully support. Using MR technology in craftsmanship learning can help alleviate
some of limitations such as: cost, safety, and facility. It also outlines a four-step approach to hands-on learning
activities: preparation, practice in an MR environment, reflection and knowledge sharing, and application in real-
world situations. It also provides examples of MR utilization on its craftsmanship activities such as: pottery,
woodcarving, and tailoring to enhance tool-use, design thinking, and problem-solving skills in the digital age.
This concludes that MR technology in the Metaverse is an approach that can bridge its virtual experiences and
real-world learning, refining the quality of its craftsmanship teaching and learning, fostering realism, flexibility,
and effectively addressing the development of leamers' competencies in the digital age.

Keywords: Mixed reality, Metaverse, Craftsmanship learning, Virtual world
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anansauduiusiudeyaluzuuuuln 4 loegraainvane (Hayes, 2025, Online) inalulagannuataaiiou (Virtual
Reality 3o VR) iumsadrauuuirseddaniafioufuundeneniinnes vilildaunsoldneuiuanimwndomaiion
Tuguuvuanudid (30) videluanmuwindouiinseduuszamdudady 4 ldegsauads fléazlddudaivanmundon
weilousinunisldgunsaidumesueniin (nteractive) ianansafu - dedoyald 1wy wiumsaaios yamils qeile 4a
w1z Wiy luszuu VR ilugldasaumnniulieniiindaniihseame3loalalin (Stereoscopic screen) Tngay
uamanmadeulmvesanwuindomaiou iunisdaesnisegluaniuiiduais (Telepresence) sruvilisuiens
anadumedeulniiieAnaunisiadeulmvesgliuazyunuiesuuniaslfasandosiunisiadeulniuuy
Boalngl denaligldanunsodinaiuisiaowine 4 uesidnudeutduedoulmegluanimuandensde uenani
nsaugiiedeyanieussuy Forcefeedback Sarelinildiandsdsiimdsduda uasdrelvianunsanduiuvidoniugu
fngaisluaninuindesiaiiousseliegieanaiedalu (Lowood, 2025, Online) inalulaBarnuduasenay
(Mixed Reality 38 MR) 1iunstinogaduveanaluladauaiaaion (VR) dufio anmuindeutaiiousss
Tuguuuvanudid (30) swaudrfumaluladanuaiaedy (AR) idouituidomasaasuulanuianiudusis
vilARnmsrausinlanasaiAulanddvialdedissuiu Tas MR axdaeliildanunsaldneuiuinguaraninuindon
altoutia 3 57 1§ uddnesuifeanmuandonde dadu MR Sedudusoddmaluladdugdumsiinun Tnedinsdni
uufiBsituil (Spatial mapping) wasyavilsfiinfuduirasuarndes ilenmaduninadoulmuarannuindenses
i welulaBinaniasielfssuvannsaaduuiianmundeumsmonwuesld vlidlasuuuuasdfvesitud
wagrtlinsnsenaingaionsss 3 fvuiuinaidld Seusdeligldansnauny Weou waelidusmiuingatou
il Mlrsanmilounuinduliegass Tngldnsimdeulmunasiimsedradusssuand (Duran, 2024, Online)
$nsnaunia (Metaverse) nuneds n1sussaufusewitaiufinisnenmuasiuiiadon Ssanusadrdsldtiu
poufiames wazduindeusemalulanisadiaszaunisaliaiiousss (Immersive technologies) loun wirluladany
F3aaiiou (VR) mmasaeia (AR) LagAuassuuURan (MR) (Youcef, 2023, p. 165) Ing Metaverse lasunseduiginiu
HWannslugadaluveslandumesiin dsavegluguuvuveslaniaiiouanuiiaifogassesnasioiiles (Persistent) uaz
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o

Wufiuiisiudu (Collective shared space) 1 auisafidinulusduuuretainis (Avatar) dusuiadisulng
Aanssy waslufduiusseninsszaumsaiing 9 loegadase nfeursanuisanfmnuuasnindauiivavesnma
flusale (Europe 1, 2021, Online) wmi3saauisadndslavainnansunannesy NeuupsuimesinanioUuay

v oy
o A A

sy Tnevhwihiifuisiuiidmiuinueeuladn’ niesdieatassdfidalonaligldwmufanssunieidon
Tnideaues wavsannItadmiude — visUszaunisaling 9 Safendndueiaiy Wy wlesudanedviueinis
dwynaa usiu (Clark, 2021, Online)

nanléin walulaBmsadeuszaumsaliasiousts fuszneulse meluladausdaaiy (AR) puataaiiou
(VR) wagAmuassuuusay (MR) duflunuimdflunisadisaninuindennisSeuigalvafinaiusenindanad
wazlaniadlourinshetu TnesaeligSoummsaiiujduiusiutoyauas Inqatiouluguuuuiiansdsuasiidusinmnn
89t waluilafmadlilf SunafiugureamsfauuinnssumsdoudidsUssaunmsaiviniu uidadunngrudidy
voamstnluggaumida AldalenmalimaFousifntulferaaidios Boules uarauaiduliflmiveslanddvia

STE
|

A
)|

L)}

Virtual Reality Mixed Reality Augmented Reality
Immersion in a virtual space Real and virtual spaces Virtual data superimposed
separate from reality merged and interacting onto the real world

with one another

3‘1]17; 1: Level of Immersion
7w7: Nissan (2022, Online)

3. malulag MR AUAguRile

M INUMUNEITeRiAstumstimalulad MR uldlunisianisiiounisaeu nud Keisha CA. Antoine,
Lealon L. Martin, uaz Jorge F. Gabitto 99num13nende Prairie View A&M Tusgininda andgowdni livinsidenis
ﬁqﬂﬂumﬁm “aufuasenan (Mixed Reality) Tunis@nwniranssuail” (Keisha et al.,, 2024, p. 94) Auilosannms
spUIAves COVID-19 Tudl 2020 shlvaandumsAnwideaasululdmsBeunsaounislng msiuszazvinamadan
dwansenusiodnitesadioufiiads 1wy InUFuRns (Lab) iudu Sundsenhouduiiuwesiimsyaasldnousiy
061910480 lutrsusngaeuldiflearsauarlidoyaivunfiouludsussnu witstagldnaudmauiunuay
Uszaunsalkuuasilevin (Hands-on) ilvidiseurinanudila fdldvimaiauuudasinismasesnamanivediva
(Fluid mechanics) Soaussdeaniulusie (Friction in pipe flow) Badunsmenuduiudsenineanudiuan (Pressure
drop) Augmsinisliua TnelsEiSeuldansldwiu Microsoft hololens (fu Gen 1) Faduneufiameslalaunsuuuuay
Asweill¥ane fiSouszifiuviednans 3 17 uazwyAdviaiiawnsaldvivnisie (Hand gestures) laumzUsuLasuen
#3118 U vwasie arwenavie Anamiinvesedlua ey Wiy wausngd GEsudAniuneluladitie
gngeudlalunuafaiugldd dlfdunmdaau werlineuldais fsuamsovhausuiuldfuiregauay
anuf lasasifuifiousiufiuueins (Avatar) uazanunsntqesne q Wilediewderuldvud widsdidedin Ae
guUnsal Gen 1 fysmosniwuay (34 aaen) uagviintnevth viliidlosas uarssuudmiadeaaznsnouaussmi
&uila (Haptic feedback) Tnsimauaiifidelfidenldinalulad MR unu VR fu ez MR $agliiAnnisujdusius
seridiFeuladendt wagansaining 3 Sauniduanimuindeussald fiieuannsaduieiuymalmngsy
Auusssuaziiunadwslaviui melulad MR edeslssmnuimanguignsufoaliluanmmnndeniivasade
uaziinfeld Prsandosifnludosiuny anuvaendey wazand vlifidounddssuaznaaosunniu msiigad
wdnEsuandliiiiui MR ansaldadefesufoinsatioutiusyaniam sauuuFeundoniu (Synchronous) uay
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Bousinananiu (Asynchronous) saudssasiumsiSeumalnals cuiliieidunisBouiifesendomsasiiouifass
Fafj3oudeddussamdniaidusunisuoaii nsduda nslétuy wazmsiedouln (Cai, 2025, Online) uagdosddn
fevamatadieliAnandlaludnunesosian gunsal ndesfiess q uastunoumeihnuegiagnies 017 mslduse
flofined msmuauiaiesile mssuidnunzinvesian msdunnduarsunseiasululussminnisaisassinaay
nsisudSnuzifesendsszaunsal msueniudssous wasnisindiluviunilndifesiuresnanndan
(Bay Atlantic University, 2024, Online) Fadpaldanauagnnenssiuuan Sﬂﬁu’qﬁaﬁmmL?imslumﬁl,ﬁﬂqﬁama
nmislfgunsainds msthmalulad VR inldlunisfine WumsueudssaumsninsGousiiantiuazinauladsdu
VR annsanngiGeuluSianudidfisldenn wu syasalanumsussiimans ema vewiudaneglusisnienywd
Budu fsuaransadiladomldifuuasddunutudemmadeudidoldsuyuuesiiiuainlfognaiads
(Marougkas et al,, 2023, p. 1) usimsthmelulad VR inldlunsiamsFeunsaeusniliofifesedomsuiduiug
seviagBeuiuianets dansdidediAnuisuszmsie Weamugunsal VR fiFeuargnaadilueglulaniaiioulasdavin
snlandsedeauysal azueaiuanizlanadeufiusngsiiuasuananaluniun liaunsaueadiuile gunsal
wardanassld vihlimsiinluiinuegnininegifieslulanaiiow uazmalulad VR §dndudedddaunsal VR Controllers
lunsmsmuauuagldneuiuinglulanaleusss dwaliuszaunsalmaisouiuinifvesn sdudawasnsAuALLse
fiduilavesmsiineifiile wu meldusailelumstiu msmuaududu viemsiuaslumsuneadn Wudy alulad
MR Fifunisuanuszrianalulad AR uay VR faensiaaisutesiiaeanalulaBiuanuszarinslanaiauazing
wdtoudnlifeduiu Weamuuiumdmdu MR udr araunsousadiuingatioutld snsieaiu fgdaanunsa
wpsulanauasine uazdanunsaldiieoveasuedunsujduiusivingadiouldlaenss M1 MR dhanldlunis
IansFeunsaeuailiie Judndieandediinves VR Id lnemauaunanusevindlanassuazlaniaiiowlu MR vl
fiFsuaninsnuesiuiuudians 3 ffvestunuiuadluvulansie aunsamuasingaioussnsiedeulmiieats
bisuitamsdudaduinguaginnisaivauusild wazdilasuduuzdiniedfieunuuissalndainssuudaniugdn
8 (Abdelhameed, 2013, p. 221) N1531a83da1uN1sain SIS uwmAlulad MR vinlidiseulafinalusines
Tuanmundomaioufivasnde wisiasfuiauduriwesingsoui wu WWevhau wedesiie Funuitognasmii
Hudu annsodilagunss sunaussssesiidudou annsausaiuiunuldsoudu 360 asmld shlsausarasan
arandesnnsusilunsiinldiedesdold uonani MR dataelinisdievenaudvesagiifemgissansam
wntu Isaganansauansdunsumsvhauiua wlslaunsufif Foudunsmiilunaifetu Jusandediindu
fiufl sveens wagsnnuiidouiiaunsodisunsaialdwiontu Snfidsansadougtunauding q 1élasglidedld
fanaidlumsanseen q liGeulieshilafisduneuiiazsnasielinufoasiduaniunsnisss

namlagasy welulad MR WunmsidnantedufugnsouresmsBsumiifowudadiy uiidunahiogady
younalulad AR uaz VR mntreanuarduadulimaiouiuasmsiininuslumBifiefiussavsnmanndetu Visly
Aunsne1ns mnvasady Msidndie wasUszaunsainisiteon lneriiunsdtaesaniunsalssduanimwingey
ieslouiifinisufduiusgs warannsadenleafunisasiiovhlulanasléiesnanaundu

o ' a v o o ey
4. faegeulfani1sUszendld MR Aunulliiolulan Metaverse

dA' = o v o B < a o v o v aa o ° Y o

LlIEJWlﬂIuIaEJ MR V]']ﬂu']“l/ll.ﬂuﬂgwqulﬂfallﬂ'ﬁllENL“ViuIaﬂﬁ]'ﬁﬂﬂuﬂqi‘ﬂ@uv}i‘ls{]@y‘]aﬂﬁ] a uag Metaverse Mutndu
& A a A v I ) ° = & a N ' ) = v
Wummuﬂmwmaﬂm@ﬂuwﬂm*&mu mimeﬂIuIaEJmmumﬂizqﬂmﬂﬁﬂm?ﬂmuﬁ\lma ﬁ]gsﬂ']EJLWllﬁﬂfJﬂWWﬂﬁliLiﬂuilﬂ
Tunaneiia
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Preparation Stage

Design a virtual craft studio
in the Metaverse

!

Virtual Practice Stage

Practice in MR environment

1]

Reflection and Collaboration Stage

Reflect and discuss with
peers a teacher

J

Application Stage

~

Apply skills from MR to

real world tasks
\ J

JUN 2 feganszuiunisianisiseuslulan Metaverse

fegnsruuNMIInnsiseuslulan Metaverse

uil 1 mawounrumdon (Preparation stage) AgponuuUiufin1sFouslu Metaverse T furipaFousniliie
iilouads (Virtual craft studio) Tneysanmssiuiumalulad MR wielESouaunsadinguuudassenuiii d1aaves
Tan aUnTal UaAIBEINHAIIUIINYNLNNDA LLa::L‘%Uuﬁwﬁﬂmsv‘mmﬁugmuaxLwﬂﬁﬂmﬂ%mumﬂ 9 HIUWUUIIRY
wallou

fufl 2 mafinuFoaluaniwuandon MR (Virtual practice stage) luduiiaglvii3ouaugunsal MR 1y Hololens
30 Meta quest pro LﬁaLﬁwqjamwmﬁ"@uﬁaﬁ’maaamumsaﬁmsﬁmuﬂﬁafo‘%a 917 mIwnzadn MsuAuK N136n
Buidern Taglussuuroanalulad MR xiiftivaeuaiion resvihminfiuansdiosuisysznounaslimuuginuuy
3ualyl (UC Today, 2023, Online) 19y 3983136 ANULIITOILIING Tuneun1sUsEnavTusu (udu niou
Juitnwansinufoau

fuil 3 MsasTounanaruandsuieus (Reflection and collaboration stage) wdsarilnuftilulaniatiousss
udr fFeuaunsatufinnanuaiioutiudouuudiasmanuresmuiesluszuy MR uazinausluiuiina1sves
Wou3ou Metaverse ilouanidsumnudndiufuilouiudunaragiaon mseAunenslugiuvuiadiouniaazael
dseulasugumedml 4 Tumsiauinany

Fuil @ nsussgndliluaniunisaias (Application stage) §iFsuthvinuzildiFoudain MR uuszgndliluns
aassanauaslwrisaieuniElelulananuat lnedeiinnsldnalulag MR Saufumsdniinaauaiee W n1s
Tuwudrassann MR Wuiiauedeunsuanmeiasesiionss visthuuuiaesuinuanwamiluinssansaiiile
aflay (Metaverse exhibition) itetseunsHanugansnsae (s
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715197 1 uaneiiegeianssunsseu;

Uszinmanuilile

finagnenanssuluy MR

=
IYasRYN

ASUUAULK

- Sravausmyuvasutiunyu

~Fnussnatihuwilenu i MR
fuandslaunsunvuzstosegnaduny
LUUAULR

Freligiseudiladnznmsnyuveadu
MU N157UgUTeRY wasinasuseleld
IndiAeavesns

v & & o
N1INALYULE DN

- UARIALAZLUTLUURLANDSY WiDURTI
JuLseResineg
- uansegsaInaIeNfBInNIsUnaTuLAN

- fglidnlansaduidumenaznis
ponwuvatein

- lERuyinvrANNiuG LAz NIAIUAY
ussdle

mMsunzadninEalsl

- uansaInaNeNRaINISUAYESN
- Hnnsfulinungaan wagusanaasuun
visanaliufazyia

el AiUANADUNTUNZAANTTY wazLiy
o v o s e Y
Tinwensldinungaaniaziniiruanisld
ussile

a & o ~ & ' ) a o =
N3UTLABFIUN - S¥UU MR uanaindnuazaniunassaald - anANERANaIAluN1SARLaZEnAIuT
vpsnuHulsl wagnsasussilouulyd wieudesuwurih wagiinnsngdvinie

- UARIFIDE MU UTABITUNIUTE S B UADINTHTD - anAnFssluningiRve Iws1zdinng
o X dua o  on C . Lo
WUUTRBITUNUNE S BB UeR MUY HAnURuRlu MR Aowhluussivgiu
JIUIN
MIviAseIUsEAU #513uuudnanss 3D vesAsesUseauly MR devnnasisenwuulrvatswuulngll

. & a AT Y
NBUAINBDITN ﬁuLﬂﬁaﬂ’JﬁQ

nsUszgndliinalulad MR ioaianisBouisunuiiiielulan Metaverse roliAnuszaumsainsouiuuy
wenmauszvitslanwiseuiuriaslaniaiio uasdiiassusraumaniateiivarnuaeligEeuldidladunou
vosmsasiassfnuiifosnalusruu disuldlnufifednauaiuazUaensdiy Walemaligiseuldadsassinadu
Tuanmuandeniilaniauazlitadfin Magaduuummeddglumsimuinisianiadoudlifgsuuuumsinui
faduluowan

5. anwimeuazdadninvenisuszandldmalulad MR Tulan Metaverse

wiumalulad MR uaz Metaverse axifumsiliavszggmsiseuslva q lnsangluneivnailiiofidunisiin
vinwzanmsasileUfiaess adumsvilinmsussgndlinaluladifnuszdvsnngegauazdsduluszoren uins
lUlda3sdsnsfidodrinlunats q d1u loun dedriadiuwnaluladlulsaiou Tunisldmumalulad MR wasz
Metaverse Snduspsiimaluladifimnundoulunsldonu lidwdureuiames aundvlvy wivda gunsalianiy
N4AS 9 19U WU MR i%UUﬂiSQJ’JaNaﬂS’]Wﬂ%‘HQQ Sumesiinanuiigsiideutrnaios Wudu iiesesiums
Uszananauazmsuansrauuuiasalnl uilsadeudnlnglnoewslussiulszandnuuasluiiuiivuun Simaua
waaunEwensiugiuani shlildamsodrfanalulaglfegieiiia feenaduguassadensinnindoudsnein
iiileluguuvumsldmalulad dedrinduannunseuvesagiaeu Tunisysannsamalulad MR iWriunsiteuily
Tan Metaverse s1dudaslivinvzuazanuanisaveasngdaoulunsesnuuuianssunasdnuszaunmsaimaseuilu
Tanwatlou winguaneaudsnavinuesumalilad wadliduiasiunsliiedostiolumsadeanmwndennsBeuiuuy
Sumesueniinl Fesududesldsuniseusuuasimuinuzegiwioiiles ielvausamaluladivdrdunléidy
wdesielumsduaiunisdansSeudesnsiivssansnin dodindusunuuasmadnis welulad MR Gufieldded
geu1n ﬁgﬂuﬁﬁumadq‘ﬂﬂizﬁﬁm 9 1Wu Hololens Meta quest 38 VR headset 1usiu (Kanpaksorn, 2025, Online)
sudsinldelumetanngeniuiiuassruuietnedumeiiin mstameunsaiimaniliifisswed miugFounnay
JuduBesiion lnsawzlusdunvesanudnufifidodinsusulszana JsorvdmanennuminiioumamsiSous
vosjFeuluinanuiifiofidesorfonsasdioufiiass dedrindrunisesnuuuiiion nseenuuuwagimuionly
sULUU MR dmiumsigeunsasusuiifiesoddarmdianisniegs desmnidemiimumainvansuazuandrsiuly
AUUBUNTRILAAZIS I3 017 UNYAT U FRANTTU TGN 9 nsasede MR fineulanduaziinzay
fufiBsunnngudndusiosendegidornglundazainn wu theenuuvdeiaiiousss Imnsvenduns fidervgly
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\Hovnusiazidos 1wy Gefedifanan suussana wasmmwsisfionnvansmadau desiiadusiesssuuazai
vasastlulaniafiou msoudiuunanilesy Metaverse onaflmnuidsssudoyadiuyana msnduundamsesulat
(Cyberbullying) viaemsuhdailemitlsivunza mnlaifuesmsnuanwaMiuguaeE 1 luea sathu ulounesnu
maenfensiavia msduasesdeyadiuyana uaznsUgniliatesssumandvialudagiSeuiadvasindu eass
anmIndenmsBouifivasafouaziinnuiuiiavey uartedinsuniszniemsiiens wiiunalulad MR aztae
a$19dszaunsalnmsieudianaswaznssfuauaulaveadiSouls udluunsnsd arududeuresszuunie
anmadouiaiiousieiideyadinumnn enadunisaiiansenianisiug (Cognitive load) iifugiFeu Taeanngly
napemwuniediisiliduinsiumelulad daufu mssenuuuianssuuardemaiouiTsmsdfsdisnmnumngantv
FaduuarsEAuTinyeveise

nsUszendldimalulad MR lulan Metaverse lun1siFsunisasuaiuilile ferduuuanisiidlunisenszdu
msFeusliindndodifaluteswesaniui mnudasads wardunu uidsieundyiutedrfnlufunalulad
UYARINT WaLNINgINg 'mﬂmmml,lﬁlmﬂiwwmmﬁasmL%uixuuLLawiaLﬁmié’ Lwﬂiuiagﬁﬁamﬂuﬁﬁaﬁﬁiy
Tunsiuirdeunsizousluggelmilusunanls

6. unagy

Welananuadssumanusadniulaniasiournumalulad MR uaz Metaverse msiFeuianiilioflfitrgialmives
nsfnuilddnfnegifivslusioniouasedndoly §idsuauisonnaes Anduiinws uazadrsassAnasny
Tuanmuandesnaiiousdsldessdasy Faasvioufamnliuvesmeinuninuzendielugaddva lidanduinuy
maguunsii sudutindndes nuuseiug uazandu  Snannane welulad MR wae Metaverse laflfanunudi
madeuduuviady uhduuianssumamsnuiazandaelilananusieiulanadioufeudeidnfuldeswasin
dieraelinisFeuslunitile fideufoudinunsasieufofaseiu aunsniafanssunindousluaniwundoudi
Bangu Uaendy uazadeassdld maldsumeianediadussuuuasdeiios seluduyaains walulad o
Auvu uagasesssy maieuiaie MR lulan Metaverse agnaneilusingrudrfgueanisdnuinglulansuian
naunanunsiiuinessnililedinfundsveauneluladliegredsdu

dalauauus

nsUszgnaldimalulad MR uaz Metaverse lumsdnnmisSeusliidulusdisiiussansamuasdedu Sudusesd
wwsiiaseuaguisiiuyaaing melulad o waradessau TneagdunalnddglumsduindeunisGeus fedu
msWaumsdnRanssunsFoumsasululan Metaverse Jspslirnizaslasumsousudafiims (Workshop) il
Wanauiuagrineglunsesnuuuianssumsiieuimemalulad MR uagianauatnsalumsaiiauwazuims
JansanmuwandennsiSoudiaiiousss (Metaverse) saufisoanuuuianssuiidaaiunisiiouduuy Active leamning
rumsdassaniumsalvdemsinufdalulaniasiouass e lrgSoulduszaumsaliilndifssiuaniunsaiadsves
Nuilile flsumslinasfioujifasmugiuniseusinuvaniunisaldiaedu MR 1wy msiinviiauing nsinens
M3U3N3 WiensuImagsivlu Metaverse ludu maeuduuunaunanuiiazdsligouldimumiainus e jon
(Practical skills) wazsinuefdvia (Digital skills) Fadusingrudfayuesussnuluanisswi 21 densiFeusluguuuy
MR raslésumsesnuuulidanguuasdhidldriugunsaiivannvans ed Insdwitlefe uwiiuidn roufiumes itels
wanzaufunnumieuesiBeuluuazuiun uenanil msiinseenuuudelianunsauiussiuarududouveaiom
THmnzaufufnenmvesgisou (Adaptive leamning) WieliAnmnumiiisuuazlialonalvimnaudidanisisous
Advialsignaviabs esfimseenuuuszuumsUssiiuiiiunsasdiou foRaiduanmindeaiiouats 1wu n1sdass
anumsalinsuitan mseenuuulasanu wiemsvhausiuiulu Metaverse sy ileUssifiuanssausvosisou
Tudusing q finsouaquilsanud Fnveuazaudnuazddy msussdivluguuuuiazdislifiFoudiunudivesms
Bouiiinannisasileufifiess wazesiimsmmuauuimefoasmusiesssunazeuaondonisiavalunisly
walulad MR uaz Metaverse 19y msldnailulaniaiiousdsenamnzan nmaimswavdvesidu msunleadeyadau
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yama Lusu wiouvduaduvinurauaaianisiava (Digital Intelligence Quotient: DQ) WiolvifFouanunsald
walulaglaegeliaiiinnusuiinyeu uazUaonsde Mstmwinsiseuiuilielugafdvianisiinisendeninusuile
senianufinuinazaingeamnisy lagemzaiamaluladasaumauaggaaivnssuadvia tosaufuiau
uwanladi MR uag Metaverse Liiosasfunsieuduagiinusuisounan anuhiniiotastaelianudnuldsums
atfuayuludumalulad gunsal wazesdannuiainaiaenvu SuaziilugnisadisssuumsiSoudniauain
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ABSTRACT
The develop hybrid digital media integrating augmented reality (AR) and three-dimensional (3D) animation to
support gamification-based marketing communication strategies that enhance consumers’ immersive
experience. A four-phase research design was employed: Phase 1 investigated the process for promoting
gamification-based marketing communication to strengthen immersive consumer experience using AR- and 3D-
enabled hybrid media; Phase 2 developed the hybrid digital media; Phase 3 evaluated consumers’ immersive
experience when using the media; and Phase 4 derived practical suidelines for strategy promotion. The sample
comprised 400 consumers with experience using digital media, selected via multistage sampling from five
regions of Thailand. Research instruments included the AR- and 3D-based hybrid digital media and an immersive
experience assessment scale. Data were analyzed using the mean and standard deviation. Results indicate that the
promotion process consists of six steps: (1) defining marketing and consumer experience objectives; (2) analyzing
the target audience and user context; (3) designing gamification mechanics; (4) developing hybrid digital media
(AR & 3D); (5) implementing communication and experience; and (6) monitoring, evaluation, and improvement.
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The developed process was rated as highly appropriate (M=4.60, SD=0.59). The hybrid media achieved very
high content quality (M=4.75, SD=0.44) and very high technical presentation quality (M=4.80, SD=0.40).
Consumers’ overall immersive experience while using the media was at a very high level (M=4.67, SD=0.65),
consistent with the study hypothesis. The resulting guidelines comprise four dimensions: (1) consumer and
market context analysis; (2) gamification strategy design; (3) hybrid digital media production; and (4) optimization
and strategic scaling.

Keywords: Gamification, Hybrid digital media, Augmented reality, 3D Animation, Immersive experience.

unAnga

msandeAdviauuunaunaufiemaluladanusluadunazue ddumuddwiumsduaiunagnsnisieans
nsaatauvuinudiiaduiiielasuadressaunisaluvudusvesfuiiae uisisdndunsiseeandy 4 svey
fie MsAnwnnsruIuMsduasunagndnisieansnisnanauvuinuliiliady nsmundeAdauuunaunaIusie
welulafanusdaadunazuefiuduauld msusaiuUszaumsaiiuvduivesiuilan uazmsnyinumnanis
dueunagnnisdearsmsnainnuuinuifiadu nguiiegns fe fuilanan 5 gliniavessemelne lsainnsdy
wuuvaetunau $1u7u 400 Au wedesdiefllilun1sidede FeAtvauvunaunaufiomaluladauaiuaiunay
wodwduaulid waznuvyssiliudszaunsaliuudue Ainszideyalasldradonazadiudsavunnsgiu
naMsITenuin nsrvIunsdnaunagnsnsian snismatnuuuInuifady Uszneude 6 dumeu lduA (1) n1s
AmuningUszasanansnanauazlssaunsaifuilaa (2) myllswinguidmnsuaguungléau (3) msseniuy
nalmnufifliadu @) msfmundomuasdefifauvunaunanu (5) masfiunisdeansuaradasvaunisaiuaz
(6) Msfingny Ussidiuna wazUiulss nssuaumsiiiauiulianumnzamnniian AoRavanuunauma ity
faunmnniign {uslanilddeddviauunasmaniiszaunsaluuuiusilunmanniign wwmsmsdaaiunagns
msdoansmsmaauuuInuETady Useneuse (1) msdenesifuslaauazuunvesmaiadmine (2) mssenuuuna
gvsnuiiiliadu (3) MswanndeRdviauuunaunaIu way (4) MIUFUURLAT T RATINAYNS

[ aa o

AmaAgy: nudiliedy, FeRdvialuunaunay, welulagruasaasy, wotlwduaudia, Jszaunisalhuunue

1. umin
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(Visual attractiveness) A3 13auYy 581993115L811304 (Narrative completeness) LayA13a31991508i331 (Emotional
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2023; Saleem et al., 2022; Scholz & Smith, 2016; Voicu et al., 2023; Zeng & Jin, 2023)
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33 UagAmAmM915Ual (Davis & Aslam, 2024; Gupta et al., 2023; Han et al., 2022; Riar et al., 2023; Voicu et al,,
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4. NaN1599¢

4.1 wan1sAnwInsEuIUNITELEINNagNSn1sERaIINIIRaIARUUINNEIA AT uLNaLESNa S 9UszaUNSaluuY
auavasuilnamgiondnauuunaunauiemalulaganusuduuazwetiaduaulin

aw

A19°9% 1 nszvIuMsdudUNagnsnsdeasMInankuunuiiliaduiiewtuaiszaunsaluuuasavesustnanedeRdviauuy

nauraumemaluladnuasLaSuLarwe Tuduaulia
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1. msinnziguilaauasuunnaia 1.1 Anvayiinseinudents ngAnssunts | (Ciuchita et al, 2023;
(Consumer and Market Context 14de uardnunzvesiiilan Krath et al., 2021; Sailer
Analysis) 1.2 Szyﬂimﬁuﬂiym‘ua\‘iéﬂ‘ﬁ (pain points) & Homner, 2020; Voicu
AAT1erinufeIns usegdla uazwgAnssu wazuse3dla (motivations) esmuanaln et al,, 2023; Zeng et al,,
voagfuslan e munnagvslnefinnsan Aty 2023)

ARV LAY SEVAB Ry 13 Anseiunanesudvadivingaudiniu
msdsEsuazasUTaUNsEILUUALA LY
fuslam

2.  m3ganuuuNagnSnuIHAty 2.1 ﬁwumfmqﬂsxmﬁmﬁamwwmmam (Ciuchita et al., 2023;
(Gamification Strategy Design) fidonau Khaldi et al., 2023;
DONLUUNALALNL LW A1TNA AZUUL SEHU 2.2 \d@ennalninu (game mechanics) 19U AzuwUL | Scholz & Smith, 2016;
Lﬁaﬂizﬁumiﬁmu%wmﬂmimﬁ wavasa (points), 52AU (levels), 1378 (missions), Voicu et al., 2023; Xi &
useqdla 52933 (rewards) Hamari, 2020)

2.3 DNLUUEUNNINSEEIUIM (engagement
flow) uazgaidenlosiuatsualfuilan

3. mswauieyndeRdviauuuraNnETY EN a%ﬁqﬁaLLaﬁLuﬁuawuﬁﬁﬁﬁ@mqua Wiea$hs | (Khaldi et al, 2023; Riar
(Hybrid Digital Media Production) B15UAITIUUATANUANTTS et al,, 2023; M. Saleem
nanbovnaavialagldinelulad AR uay 3.2 wulnwAluladnnuasaasy (AR) Tanunsa et al., 2022; Voicu et
woflwdu 30 ilensEumInauauasg Winouldluaninwingdenass (real-world al., 2023; Xi & Hamari,
Usgamduiawavadennuianiaiiousss interaction) 2020)

33 Wandumesmeildnuieuaziing
PBUALRWBNIINTLYINVRIELY (User-
responsive interface)

4. nrsneaeeltuazusafiudsyaunisal 4.1 wmaaﬂ%ﬁaﬁumﬁmﬂwmaﬁa (Ciuchita et al., 2023;
(Implementation and Immersive 4.2 Usudlussiudszaunsaluuuius (suunts | Scholz & Smith, 2016;
Experience Evaluation) fdusu a15ual kazn15anan) Voicu et al,, 2023; Xi &
gutiunmsneaedldiungudmune lngld 43 THndosiioTn Wy wuudssdiu UX, Hamari, 2020)
LUUdaUaN Immersive Experience Lagn1s LuUdaUaIl Immersive Experience, VED)
FunangRnssuifioystiiuesuaiuageud MFANANGANTIY
A3

5. n13USuUTIazvENEHaLBNagns 5.1 Anszideyadeszdnyainnisldauass (Davis & Aslam, 2024;
(Optimization and Strategic Scaling) 5.2 'U%‘UU§\‘1L‘IiEJW]LLaxﬂalﬂLﬂiﬂﬁmlJ’]%ﬁiJﬁU Han et al., 2022; Sailer
Ainsreideyafilduaziunyiulpdeuazna woAnssuguslaa & Homner, 2020;
qwé’lﬁmmxﬁm?ﬁqﬁu NFOUINUHUNTVENEE 53 m\iLLNummamﬂuuﬂuLﬂmﬂﬁimmmﬁwﬁa Zarantonello et al.,

unsayvizenguithvnelvl

- v~
NaRAILNALAES

2024)
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01

Consumer
and Market
Context
Analysis

JUN 1 nszviunsduasunagnsnsdeasmnaiauuuinuiifaduivelasuasnsUssaunisaluuunuavesuslnaiedend

A1919% 2 nspvIuMIFeasmInaaLuuInuiivladuielas a1 szaunsaiuuuRumvesuslaadieie

Optimization
and Strategic
Scaling B/ D MARKETING

Implementation
and Immersive
Experience
Evaluation

GAMIFICATION

COMMUNICATION

02

Gamification
Strategy
Design

03

Hybrid Digital

Media Production |

RUUNELNEUMETALLaE ANTS B ESHLaZ L BT TUaNLSR

walulaganuasaasuuasuadaduauiia

a o

a

Y v

ANANABUUNTUNATUNIY

NSPUIUNITEREIINITARIAUUY
nuLAATY (Gamification-
based marketing
communication process)

23AUsznauvanuTAATY
(Components of gamification)

Uszdaun 505':!,‘1]1]?1.31@%1“119\1
guslan
(Immersive consumer
experience)

518N1581999

1. MsmuuningUssasn
mMen1snanauazUszaunisal
guslan (Define marketing and
experience objectives)

nsusulvimunznuglduas
whnana) (Personalization &
objectives) msrfuaitwaned
TR dONAADINUAIINADINTS
vosuilan

WnlanauAveUTUsLaY
Whnnnevesianssulaesis
TaLau (Brand value
awareness)

(Davis & Aslam, 2024;
Huang & Chung, 2024,
Krath et al., 2021; Sailer
& Homner, 2020)

2. myanginguthnneuag
vsungldau (Analyze target
audience and context)

a '3 v s
mi']Lﬂi’lxmﬂ?jLLaswmmm
LLiﬁgﬂﬁl (User analysis &
motivation dynamics) @Anw

FAnduilevmuazianssunse
fuauaulanagladalng
(Relevance to lifestyle and

(Han et al., 2022; Mishra
et al,, 2023; Saleem et
al.,, 2022)

WeAnssH w393l interests)
3. mssanuuunalninuiifady | nalnvawnu (Game mechanics) | inAmiimeuazusegsla | (Khaldi et al, 2023;
(Design game mechanics) AZKUU (Points) 52AU (Levels) TumsidsauRanssu Koivisto & Hamari, 2019;

n1309 (Quests) WATEYAT
(Badges) NszAUAZLLUU
(Leaderboards)

(Challenge and motivation)

Scholz & Smith, 2016;
Zarantonello et al., 2024)

§ o

= X =

4. msnaulemuaziondna
WUUREANNEIY (AR & 3D)
(Develop hybrid digital media)

ANEIBNIUAZTDIT
(Aesthetics and narrative) 21w
@9 uazi3essnInsefuosuaiso
N7 AR taz 3D animation

PP PI—
Sanmilousglulaniationass
waein 3N alTINge

(Emotional and sensory

immersion)

(Ciuchita et al., 2023;
Voicu et al., 2023; Xi &
Hamari, 2020; Zeng et al.,
2023)

5. msadunisdeansuazasng
Uszaun1sad (mplement
communication and

experience)

N1IABUAUDILAZNITAIUAN
(Feedback and control) litaya
Founduviu nieudalenalsiild
AuANUsEAUNTAl

T a2
fdwsmedunseiededy
wagwysUszaunsal

(Active engagement and

social sharing)

(Ciuchita et al., 2023; Han
et al,, 2022; Voicu et al.,
2023; Xi & Hamari, 2020)
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719199 2 (si9) nsrvuMsFemInsaIaLUUINIE Tl du el stasUsraunsaluuANAvedusinAG e ieR IVia LU UNALNAT A Y
wielulaBnuaseasuuazwotuduauiia
N3EUIUNITHOHITNITAAIAUUY asAUsznauvaLnuR AL UszaunsaluuumnnIves 31811581989
nusIALATY (Gamification- (Components of gamification) uslan
based marketing (Immersive consumer
communication process) experience)
6. M3AnAYN Ussiliumg uag nsUsTiiuuazaul (Evaluation | 1AARILANA andwusud (Krath et al., 2021; Mishra
UFuu53 (Monitor, Evaluate, and iteration) AATENTBYAL waznSeuatvayuluaunan et al., 2023; Saleem et
and Improve) ngAnssukazaLianelasiie (Brand loyalty and al., 2022; Voicu et al.,
Usulsanaans retention) 2023; Zeng et al., 2023)
Deﬁn_e Personalization & User analysis &
marketing R Setives Analyze target, |\ motivation dynamics ' Design game
and audience and mechanics
experience context
objectives
£5¢
£33
883
GAMIFICATION-BASED MARKETING 568
¥
§ COMMUNICATION STRATEGIES TO ENHANCE 2&%5
£ CONSUMERS’ IMMERSIVE EXPERIENCE go8
- o
= THROUGH HYBRID DIGITAL MEDIA g a
o ot
E
©
I
Monitor, Feedback and Implement Aesthetics and .
Eval::{:;nd control communication narrative D;vg::rmhzzr;d
Improve ‘and experience 18t !
3UN 2 nszviumsdeanInisaaanuunuiliaduiitelatuaissgaunsalluuinivesusInAME Fe ARTIAUUUHANHEAY
mewmalulagnnuasuasusas el duauis
715199 3 WA TUTHEUANLIANZANTRIN ST UIUNTALETUNAaYNENISHoEN M InaIALUUNUT T AT oS uaS19UssaUN SRLU LA
AvesiuslnaAriedefTiauuuRauHauBmalulagaus S ILar o dua1uila
(n=10)
N3zUIUMTALEIUNAENSNTRENIN1TAAIAKUUINATHIATY Mean SD wan1sUssLaiy
AU
1. msfnuainguszasansmsnaauazUszaunsaliuslan 4.60 0.52 wnAan
(Define marketing and experience objectives)
2. mAnszvingudhmneuazuiungldanu 4.70 0.48 1NTEA
(Analyze target audience and context)
3. mspenkuunalanuidfiagu (Design game Mechanics) 4.80 0.42 W7o
4. MINAIULIMUAY FRARTARUUNANKAY (AR & 3D) 4.80 0.42 wnAan
(Develop hybrid digital media)
5. Manuiumsieansuarvasialszaunisal 4.50 0.71 wnAan
(Implement Communication and experience)
6. M3fnn N Usziliuwa wazUFudss (Monitor, Evaluate, and Improve) 4.20 0.79 170
AUMNNZENVIINTZUIUNTTHUEIUNAENSNTFRFINIINAN 4.60 0.59 wniign
wuunafiiatulunwsau
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1ANNT 3 Wi nsEuumsANESLnagnsnsAeasIsaaauUUINLE e duLie e wWsraumsaluuy
Ausvesifuslnasedendvianuunamaumemaluladmiusiaaiuuazue lwduaulid damuwnzasluningy
oglusyduanniian (Mean = 4.60, SD = 0.59) eRarsandusediu wuii duil 3 mssenuuunalninuiifivadu
wazduit 4 msfmudonuazdedivanuunaunany Sanumazausnniian (Mean = 4.60, SD = 0.59) 58469411
A duil 2 mednsgdingudmneuazuiungldau (Mean = 4.70, SD = 0.48) uay il 1 nssuuntagUszasd
nansIaLazUsEaUNsalEulaa (Mean = 4.60, SD = 0.52) auddiu

4.2 wanisimurdendnauvunsunaudremaluladarustaaduuasuedinduauifdmiunisdasiu
nagnsnsesnsmsnanauuunuiflinduilaidiuaiisUszaumsaluuuiusvasiuslnn

421 AoRdvauvunaunaiuiiomaluladauaduaiuuasuelwduauifdmiunsduadunagns

msdemsmssaauuuinuiiiaduileiaiuainaszaumsaluuuinivesiulan

2=

ART |
TOY

a=Dn by BabyEat it

oo

ART
=TOY

by BobyEat it

5U7 3 wiae Application dofdviauuunauwausemalulagnuesLasuLazwalutuauila

ART
A W »

R .
ol
P ‘“I58

D
% “ :.\.

ART
TOY

by BabyEat it

3UN 4 Ausnimesiuslaaves Application HoRdviauuunauwaumemalulagnnusuasuiasuodiuduauia
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3UN 5 nsldau Application deRdviauuunaunaumemnalulagaiuasuaiuuasielwduauiia

v

WelesuaseUsraumMsaliuuANmvesuslng

4.2.2 wansusziiuaun nEeRITakUUNALRA I uAEmAlulagA T LaSukarue ldua 1 uTRd My

o

nsduaunagnsnisaearsmsaanakuuinuifiinduiitowEtuaiwssaunisalhuuanivesuilan duilem

aa o %

A1919% 4 namsUseidiununndefdviawuuraunaumsmalulaganuasuduiar el duaudfdmiunmsduasunagnsnnsdeans

msnasuunadfinduiotuahssaumsaluuuinnvesiuslan e

(n=7)
AunwAeAdak Lo Mean SD wan1sUssLaiy

AN

anuthaulalumssiiuies 5.00 0.00 wniign
Audenadowelamiumaaiuainsssaunsaiuuuusvesuslan 4.86 0.38 wniign
AVIUINZALUDITTAUN S A NS LR AN 4.86 0.38 wnfian
aunduilagiuuasanusiuasfoveaion 4.86 0.38 wnfign
Awgndes AsudiuuazAseusguamn e 4.71 0.49 wnfian
naesdutuneuvasmsthiauaiden 4.57 0.53 Wniign
Pudenadesedamiunmwiszney 4.57 0.53 Wniign
Audenadosaamiunguithune 4.57 0.53 Wniige
AunmdaAdvadudalunweay 4.75 0.44 Wniign

NMINN 4 WU FoRdviawuuraunaumgmalulagnusuasukas ke twdumulAdmiunsduaunagns
nsdeansn1saankuunuiiliaduiielasuaisssaunsaluuanavesuilan daanmimuliemluninsiuegly
5TAULINTIEN (Mean = 4.75, SD = 0.44) afiansandusieaiu wui Fefdvanvunaunauiianuiiaulalunis
o a ﬂl dl 4 1 1% dy U a v 6
AfiuEenINAian (Mean = 5.00, SD = 0.00) sesawnliun Aruaenrdeswailemiunisiasuasisussaunisal
wuuANAeuslna AnumInzanvessEiun B kA slEa @ wazaudulagtunazanuivatoveaiiom
(Mean = 4.86, SD = 0.38) uagAuYNAeY ATUNIULATATaUAgULlonIn1uLd1vunY (Mean = 4.71,SD = 0.49)

AUAGU

aa o o

4.2.3 wansusziiuaun nEsRITakUUNALRa I uAEmAlulagA T LaSukarue lduauTRd My
nsduaunagnsnisdearsmsaanaiuuinuiiinduitetuaiwssaunsaiwuuannivesuilan mumedn
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A1519% 5 wansusziliunnnndefdviauuurauNauitamalulaga i ik sk I tuaudfdniunsdudiunagndnsdeans
mnaaukuunadiladuiietuaisUssaunsaliuuuivesuilan dumediamsiiaue (n=7)

AN wasAdviasumatiantsiaye Mean SD nansUsidiy

AN

Uszansnmlunisnevauessienisnszivesildanu (User interaction) 4.86 0.38 Wniign
anuadgslumslénumalulaganuaiaey (Augmented reality) 4.86 0.38 wniign
anudlumsivanuasmsuansuavasde 4.86 0.38 mnf/’iqﬂ
ANUMLNZANYRINITININRIAUTENBULALBUWasHY (UI/UX design) 4.86 0.38 mnf/’iqﬂ
e I R T DR T e p I 4.86 0.38 mnf/’iqﬂ
auansnsolumssesfumslinulugunsaiuazunantasuiivainviany 4.71 0.49 wniige
AnusAYesswasun e msindeulmuesiazas 4.71 0.49 1nfign
ANUWINZANLAZAVINARRATRIYRdeNUTENOU 4.71 0.49 1nfign
AunwisRdviadumadianisiiaus unws 4.80 0.40 wniign

aa o v

A58 5 Ui HeRaanuusaunausamaluladmuTuasnazueduduauliidmiunsduaiunagms
nsdeansmsmanauuuinuiifiladuiiteiaiuaiisussaunsaluuuiusvesiudlan faunndumeadanisiiausly
awswegluseduuindian (Mean = 4.80, SD = 0.40) Wedansandusiedy wuin deAdvfauvunaunaiud
UsgAnSanlunismeuausssienisnseyinvesdldanu (User interaction) anuatieslunisldnumalulagninuasuaiy
(Augmented reality) a21ut5aluntsTuanuaznisuannavesdie AIUMINEANYDINTTRIN0IAYTENBULAL
duwmasing (UI/UX design) uazAi1uAutalasnunInvesn Inkazwe gy mnﬁqm (Mean = 4.86, SD = 0.38)
sesaanliun arwannsalumssesfunisliiulugunsaluazunasesuiivarnyans anususuvesmsidasunm
wazn1siadeulmesiiazas wazAINMINTaNLALAN@enAdBITaILdBIUTENDY Mean = 4.71, SD = 0.49)
RHGRON

s aa o

4.3 wamsusziiulszaunsaluuupuivesuslnanlddendvawvunaunaudiamalulaganuaiudsuuas
Lot UE U

v, aw

A19°9% 6 wansUsTiuUsTAUNSaikuUANAveUSInaTldReRdviauuunaunaumesalulagauasuauas te i duauda

(n=400)
Uszavmmhwuﬁuﬁwmaesju“sinﬂ (Immersive consumer experience) Mean SD Nan15UszLaIu

ilomuasianssunssumuadlauayladalad 4.82 0.45 wniign
(Relevance to lifestyle and interests)
msfidusamedensziiodounasmsuanidsulssaunisel 4.77 0.60 wniige
(Active engagement and social sharing)
msdlanarvesusuiwasidmungvesianssuliegnsdiniau 4.72 0.50 wniige
(Brand value awareness)
WinALTNMeLazLsedlalunsid13uAanssu (Challenge and motivation) 4.67 0.69 wniign
AinAuAng anduusun wasnsavatuayuluewnn 4.59 0.71 wniign
(Brand loyalty and retention)
FAnuileuaglulaniaiioudseuasiino1suaisiugs 4.48 0.81 1N
(Emotional and sensory immersion)

Uszaunisaiuudumvasiusinaluninsau 4.67 0.65 wnilgn

aa o v

91AR1597 6 nud fuilaeilddedivanuunaunaiudemaluladanueiuaiunazuediuduaruias
Uszaumsaluuuusilunmsamegluseduinniiga (Mean = 4.67, SD = 0.65) WeRiarsandusesu wuin fuilae
fivsraumsaiuuuisdudiomuasianssunssiummalauarloidladunian (Mean = 4.82, 5D = 045) sosasnldun
fumsiidausiueganssioefulaznsuaniudsuyszaunsal (Mean = 4.77,SD = 0.60) uazsnumsidnlanaan
vosusuinazidhvngvesianssulieg1adniay (Mean = 4.72, SD = 0.50) mua1Ry
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4.4 wamsfnwuuImensdasiunagnsnisieaisnisaanauuuinuiiiaduinaiaiuasisuszaunisaluuy
auavasuilnadigiondnauuunaunauiemalulagausudiuuazuatiuduaulia
wInNMsALESINagNSN1sHeaINITIAIARUUINUITATULBIESuaS 19U STAUM SRlRUUANA YRR USLAA

v oA

ederdvauuuraLRa T emaluladmmel uEs Lz dutuEuliA Usznousie 4 uwimndndnsel
4.4.1 uwmumsinngiguslaauazuiunvesnaiaidiviang (Consumer and market context analysis)
msgatiunsfnwanudesns usegdda wazwginssuguilanedisaziBeniiionsnuuunagnsnns
domsineulamduaraenedoatumuailavesiuilng iomuasianssufianuaenedostumuadlauaslaalag
4.4.2 WWIMNNNTEDNLUUNAYNENUTTLATY (Gamification strategy design)
nalnrawn 1Y A1573 AvkLN SEAU Wars1eTa dunuimdAglunmsnssduanuaulauasuseglaly
msfidmsmveauilaa nalninudifiladufiesnuuumsiianumnzauuazne vausssoidmnensiidiusiuedis
TUsednsnm
4.4.3 wvIMsaudeRiviauuunaunany (Hybrid disital media production)
nsuandedifinaunngehemaluladaiusiuaiunasuefwiuauiing Seieduaiiaszaunisal
finuen vliuslaedanuidnmiiousglulanatiousiuaninmemouausmisersuniogninis
4.4.4 wwaNsUTUURILasTeeRaLTaNaENS (Optimization and strategic scaling)
msleneiteyadassdneildannisussduansmirtludiuusadon nalnny wazniseonuuy
dolvinzauiungAnssuuazmiusiosnisvesiuslag sawdamsnanuvenenaguaugvienguitvangliognad]
Uszdvcnm

5. d5Uuarafiusenan1sIde

nszUIUMsdESUnagnSnsieansmsnaauuuinudiinduiileiaiuainsusraumsaluuuiusvesgiuslnasede
Adviauuunannauiemaluladnnusiuaiuuasuediduaniin Usznouse 6 dunou léud (1) mafiuun
TaguszasinenseatawarUszaunsaliuilan (2) mydeseinguidmnenazusungldnu (3) mseenuuunaln
wudifiedu (@) meiwundomuazdofdfanuunaunaiu (5) nsdnfiunisdearsuazairevszaunisal uay
(6) N3fnn1 Uszilluna uaguiulsgs nszuAuN STy firumnzaveglusziuaniiga (Mean = 4.60,
SD = 0.59) \flosnidunszuaunisiideslesfusgaiuszuy aseunauisuimarengiudnagns n1siesey
\Bednveenguiivane nsadaussgelashenalninudiaenadesiuiladomedninet deddvanuunaunaudie
weluladanuaiaduuazue Tudumuiiidmiumsdauaiunagndnisdomsnsnaiauvuinuifaduiietasuaing
Uszaumsalwuuidmesiuslng Snaunmiuiemeglussiuinnitan (Mean = 4.75, 5D = 0.44) uazfiaunmdu
wadiamsinaussglussiuanniiga (Mean = 4.80, SD = 0.40) LHesnnnisudaiomiifiauAuazfagaaisnidg
walulaBanusiuaiunazioduduandd nsdwevyssaunisaifinsedunisiidausaundsdn uagnsuiuussedns
soldoaiionsuauswiensdsunuasmemginssufuilne uasusastunounouauswiousgslanelunazanouen
vosuslan mwdiuS (Relatedness) wazmuyinme (Challenge) Trefiumsiidiusinuuasanuinddeuusudetng
fifedndy wonani MFYTUINIT AR WAz 3D animation fatasainadszaumsaluuufnminaunaIuALaN9Te
LazN5Lal3es VT’ﬂﬁQU%Iﬂﬂiﬁm%aﬂmﬁULLUiuﬁaﬂﬂﬂﬁﬂ%ﬂ #9AARD9IUITBVBY (Davis & Aslam, 2024; Huang
& Chung, 2024; Mishra et al, 2023) fiwuin msdmuathmneuaziinsiinguiliifiosnuuuinuiiiliadusgied]
Uszansnmdunalninudioifinusegdadsdnine uazmsuanumeluladanuaiuaiunazue iuduauiifdisaing
mMsfldusandednuasmsdweulsraumsaiiuuinsswiun sussidiulasu SuusseoshaiiuanudBureana
gnsnisnarngalszaunisallviduguilan (Doo, 2020; Gupta et al, 2023; Han et al., 2022; Krath et al., 2021;
Scholz & Smith, 2016; Zeng et al., 2023)
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fuslneilddeddvauuunaunanumemaluladnnussuaiuuas ueduduauiadussaunsaluuuiudilunm
suwegluseduanniian (Mean = 4.67, SD = 0.65) ({uldnwanufigiuiidmualy lesandendviaiinaiu welulad
Armatuaiuuazue duduamuiifannsnaiissraunsaifuilaafifienuainvaneaduoisual maaaduien
wazANduTusfULUTUA TasiinainauansTaaznsUfauiusuvuBealnsifiaiisnnufdnidiusiunazany
Rerdesdiuyana matazearunmaufiafisgauazasesdlumiumsadt msnsedunaisuszamduiadiiasy
fapmdnnauLaraugniunensusl asensunslinalninuiifiedudediefiuussgilawagaimviinigli
é’u‘ﬂmﬁﬁquémaﬂmimﬁaq donAdoeTuaiTeves (Huane & Chung, 2024) finuiwaluladanuadaasuaunse
afumsiidndmiddnuazifiumsenduusudlfodaddodfy uaswodwduaudidinlinsiaFediauanysal
wazlifuialaunndu (Han et al, 2022; Saleem et al, 2022) wazaunsaonszduUszaunsaifusiuazas1snm
ynunsesualvefislan uaznalninuiifeduiinusegdanazanuinme sadutiadedfyrennusndreuusud
Tusgezena (Doo, 2020; Huang et al., 2024) Im&JmﬁiuJicu'lmiwlﬂIuIa?Jméwﬁm’hﬁwﬁuﬁﬂﬁﬂﬁﬁmﬂizaumiaﬁ
fuslamiifienudnts aseunquitsiinamanmdy msfidusan uazanAmisisls dwaliguslaatuultuond
wusuduazidenlidnegnedidu

9. daiauauug

MnnamFfeinuimsuaumaluladanussuaiuazue duduarudidsmiunalnnudfiiaduanunsoaiis
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ABSTRACT
The development of Game-based Metaverse learning media, aims to enhance cybersecurity awareness skills
among junior high school students. This development follows the ADDIE model, consisting of five steps: analysis,
design, development, implementation, and evaluation. The study involved a sample of 35 junior high school
volunteers from Thanarat School in Pathum Thani Province, all of whom were in the second semester of the
2024 academic year. Research instruments included the Game-based Metaverse learning media in CoSpaces Edu
platform, an achievement test, and a satisfaction assessment form. Three experts evaluated all research
instruments. The validity of the achievement test questions was measured using the ltem Objective Congruence
(I0C) index, with values ranging from 0.80 to 1.00. When tested with a tryout group, the achievement test
demonstrated a difficulty value (p) ranging from 0.27 to 0.67 and discrimination power (r) ranging from 0.27 to
0.80. The reliability, calculated using the KR-20 formula, was found to be high at 0.903. The satisfaction
assessment form also showed an 10C index from 0.81 to 1.00. This R&D research employed an experimental
design using a one-group pretest-posttest approach, and the experiment lasted for a total of 8 hours. Descriptive
statistics, including the mean, standard deviation, and dependent t-test, were used to analyze the basic data.
The results indicated that the game-based Metaverse learning media had excellent quality (X = 4.67, SD = 0.28).
The academic achievement after learning (X = 16.56, SD = 1.04) was significantly higher than before learning

(X = 15.37, SD = 1.09), with statistical significance at the 0.05 level. Furthermore, students expressed high
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satisfaction with the learning media (X = 4.81, SD = 0.46). Therefore, this result indicated that Metaverse-integrated
learning can effectively enhance digital awareness, a foundational element for responsible digital citizenship
within secondary schooling. The study's primary contribution is the proposal of a Metaverse-based framework

for the development of future immersive educational environments.

Keywords: Metaverse, Game-based learning, Cybersecurity awareness, CoSpaces Edu,

Immersive learning environment
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ABSTRACT

In the contemporary digital landscape, characterized by rapid technological advancements and an overwhelming
influx of information, media literacy skills have become imperative for the modern citizenry. This research
focused on the development and efficacy evaluation of an instructional medium using Augmented Reality (AR),
a foundational technology for the emerging Metaverse. The primary objective was to enhance learners’ media
literacy skills. The instructional content was systematically developed using the ADDIE model. The curriculum
specifically targeted pertinent digital threats relevant to university students, namely propaganda and online
gambling. The study employed a one-group pretest-posttest experimental research design. The sample group
consisted of 40 undergraduate students, selected through purposive sampling techniques. Data collection
instruments utilized in this research included: a quality assessment questionnaire administered to content and
technical experts; pre- and post-test achievement tests to measure learning outcomes; and a satisfaction survey
to gauge learners' experience. The research findings indicated several positive outcomes. First, the developed
AR instructional medium received an overall quality evaluation of 'Good' from both content and technical
experts. Second, the implementation of the AR media led to a statistically significant increase in students'
learning achievement, as evidenced by post-test scores (t=2.0227, p<.05). Finally, the learners reported a 'High'
level of satisfaction with their learning experience using the AR medium. This study confirms the potential of
Augmented reality as an effective and engaging pedagogical tool. It successfully presents a functional prototype
that fosters the critical thinking skills essential for robust media literacy. These skills represent a critical
foundation, preparing learners to analyze and navigate the complexities of the digital information ecosystem.
Furthermore, this foundation is vital for promoting responsible media consumption and interaction, particularly
as they prepare to engage with emerging platforms such as the forthcoming Metaverse.

Keywords: Augmented reality, Media literacy, Metaverse
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Fusimssnaesmanaaomdineemanifisunnevielialdinegs Waufsmadauedeyamnass imans o anuiiess
(Boongerd, 2014, p. 10) atanuniidruduaiunindouitugifouduguinataazilinszuiunisdousd
ATAVINELazNansEBtY (Thongdee, 2014, p. 22)

wuRAN1s3iviudo (Media literacy) Tasftugnufeymasenuanunsaluniadfis (Access) 3ias1est (Analyze)
Usziiiu (Evaluate) wazad1aassn (Create) Tniinannnsiufdelusuuuuss 4 vinwzmsdiiniudedadudsdniy
Tumsusnuezdeifiaatsesnainamudniiiu nsasewiinieend wazmsvinanudnlamadanslifuinlafiguandeld
ﬁwj%’u?%aimﬂ"ﬂﬂ (Thongdee, 2014, p. 25) aghalsimululandnsiaugdaldvereveuivavesaruimiglunisy
wiwiude wazihlugenudndulumsitannuunaelminiFondt "nisiviiudnsnauglindiemsne” (Metaverse
literacy for education) (Talan & Kalinkara, 2024, p. 2) 1153Wviudnsaugiinliladrdneguaiiisaninuaiuisa
mamadalunisldaulnannesu Lm'é'famaqumﬁaﬁaﬁ%u%’auﬂmfu Tawa Aauaiutsalunisususindalygn
(Cognitive adaptability) A21u141 191399585553 (Ethical understanding) WAL NWENIIFIALLAL DTN B
(Socio-emotional skills) %ﬂ@ﬁiﬁiﬁﬂL“ﬂu(ﬁadLLamﬁmuﬁLLﬁfﬁdﬁuawﬂ%’ (Ofcom, 2023, Online, p. 5) Adlongd 9 favnu
Tudnsaaunfia 1Wu nsunsnszarsvesteyaiifamdeuiuuszaunisaifianais (Immersive misinformation)
mslavaniilainlufuanmindouaiion wasufduiusiifntuinzuariannsansisaeuiioundsls vhlvtnue
mié?aﬁm'mﬁyugmmmmiﬁwhﬁu?iaLmuﬁy’uamé’qmﬁmmé’ﬁm (Ofcom, 2023, Online, p. 8; Pavlik, 2024, p. 112)
Snsraugdadidnenmitazdiuitannmsduseluresmaeuiesulatl Tnsfmdwdofavosmadsuiiunthaoass
Aluilagdu (Hussain, 2023, pp. 1-2; Park & Kim, 2022, p. 65) unasvlesunisnwludnsaugin (Edu-metaverse)
anunsaadsanInndounisiSouifinsegnasniian (Persistent) d0a3unsyinaIusufy (Collaborative) wagtiiu
Uszaunsainss (Experiential) (TUli et al., 2022, p. 3; Wang, et al.,, 2023, p. 3105) fragnensldendidulule e
Vot URnisiationas (Virtual labs) n13dnassaniunisainiauseiAmans (Historical simulations) kagnsiseus
AeluanInwIndauase (Immersive language learning) (Mystakidis, 2022, p. 494) msﬂﬂwﬂuﬁmimauqm
laifewusvhliniadousifindntu widalelemaliAnmsussdunafinsounquistu (kye et al, 2021, p. 4) fiy
nsweugBeulviinurnsiviiudeliiiussansnmdadusngud Ay issislimnannsaiuiesdss o
gnqmmfﬂamamqmsﬁﬂmmﬁﬁﬁlﬁaﬂwﬁmﬁﬂamw
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3. WAnliun19idy
9 veifldsudeuiziveuuuideuaziaun (Research and development) laguisnszurunnsiseeanidu
3 svoy muingUsraadnside dad
3.1 st0sdl 1 nsAnwInsEUIUNsIATAUdBINsYRABAL A IYIBdeY
fidefnw Jisedt duasieid enansauidefiisadestuiden Wnwznisduiniiude uanfiuioyadie
wudeUMLlardsIImNFINsEes “Fuiviude” Idvhnaiudeyalndlduuuasuaw ngumeensdlilunsise
fo WnAnuwidulil 3 nadeudl 2 In1sfnun 2565 AnginermIaninIsAMILATAYAINTILIL 20 AU LAZ
Az Anwmanstulil 2 $1uau 20 au lunavaneUnsine 2565 lnsdutnAnwiameSoudsulusein
M 112013 msaFrauazmsuszyndlideuszan Tullnnsfinun 2565 s3udwau 40 Ay Tegld3smsidenuuuianzas
(Purposive sampling) mﬁﬁaﬁiﬁ?ﬁmmumﬁé’ BLVARBILUUNGNIR LY IANANoULAE NI TMAaBY (One-group pretest-
postest design) LwaﬂsvLmuﬂ'1sLUaauuﬂawaawaaquﬁmaﬂmsauwaqmm/|ﬂaumamqlmLsauimuaamm%aLaiu
ity
3.2 523l 2 Msademsaou
3.2.1 SunuUMTUATIZN (Analysis) Tiasiilovnanednn mundngns Inenmanstudin arutien nermans
mseenidimenazinn wmninerdemsinuisnnd uteyameuuvasuauazdisiemiudomsides “ iy
d0” fAvuniide nisWauideniiuaduaiutisasuiies “Suiniude” iaszifideu nqudinune
Ao dnAnwiAngingrmaninisiviuazguain dnuaenguidvung fie veulSeuiuuuuud Thvalulad e
dlovn sinwsnsduindiude Anviinsieiiden Fos Fnwgnnsiiiiiude Anvieseivdngasinenmansdio
A1UINYIMANSNITANILAZNITEBNMIRINY (MANgATUTUUTE WA 2563) AAT1enguuuuianssuLazuuUNAaaY
iwsesdlefld uuvasuatuanuFessldde Wedseanuseinmsvesindnulunislddemaluladniussaasa
iiemsiFeus
3.2.2 Sumssenuuy (Design) MMsoonUUUABAIII IR NTIsABUEee “Sviriude sausmToyaTiisades
wazagtidloniluFes “Siwiude” Tuidelawnanuasmantu Tedideldthuudnmsimudenuunauriuass
(Blended reality) L‘ﬁaﬂ'qLa’%mmi%whﬁu?%ammwu"i%’s‘uaa (Thongdee, 2014, p. 25)mﬂuéfwwlumiaamwu
Iﬂiqaimuam LLa“‘LJS“EJmﬁ‘waﬂmiaammuaau’mimau (Interactive media) MuLWINVBY (Hussain, 2023, pp. 1-2) i
Luuﬂivmumﬂsauimﬁﬂ (Active Learnmg)aamemJam'ﬂﬂmuaamwmsqLaiumaaauwm “im'muaa”
Tneimuagnuszasinisidoudiasnisaoy fnusiedosileTauseifiuna wuuiindin uazesnuuuidomdunsiiviniu
dolawanuazmsniiu ssnuuudernutiudiutisasuiFes “Svivide neldivaluladanuasaaiulaglduenilindy
ROAR 14lunsswinanaduirlefioguunseayviolavan uasuansaiiomeuaiuaduuugunsal aunsnilan
wazdnRanssuluguiuusinile TneuvsiGoudu 4 ndguuasldgunsal Smart device lumsi3ouismiu edosdlofily
wuvssidiuaunnde dvufiderviglunisssfiuguaimaesdemaluladauaiuasuiiimutuly 2 d1u
fio duiemuazdumaie
3.2.3 funsiwaiun (Develop) ww3suadadonussuaiudisaausos “Slyinviude Usznauludeiiem
Joyann le mﬂmaﬂﬂumimm%ﬂ Application ROAR NM3ainsuniisu Trsnmaidenlsaifomidfudonin
Fuatutiedeudes “Yihiude duiunmahyndernusiuaiutisasudes “Suiviude Wilvinghs 2 Funse
Usuidly thdfelausuuranuiuussdennuataaiutivaeusos “Suiviude uay Javiglomsldou
3.2.4 $un1ilUld (implementation) thAsaauataiadutasaeudos “Suinsiude friunisasiaain
fiBeamgy luneassiunguilimneniuianssumnagidedaly indesilefliuuunnasuianadugvinismadou
\Huuuunaaoulsily 4 Faden $1uau 20 do fiumsnmaaeuarussadaiden (00 Mnfiderg 1luns
nadeURDULTEY (Pre-test) Wagndaou (Post-test)
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3.2.5 9un15Usziiuna (Evaluation) Usziiumuaninasslaslduuunvegeunoulioulasnduioy
Towadugnsvamsiseuiei3suliisuaziuunousasndsioy wazwuulsuliuanuisnelasiemslddannuasaesy
' A w¥ oA a A Ay v a P & | | 1Y) .
Tgdeuses “Sinviude” wselionld wuulsaliuanuiianeladuwuuninsdiuyssanne 5 seiu (Likert scale)
Weinauianslavestndnwindseds AR Tusnumig 9

A15799 1 %umaulumsa%wmugmmmaa ADDIE model

ADDIE model fanssu
JURDUNITIATIEA (Analysis) Mnuavihde Feanuasuasutiedeuses “Jiivivde”

AATNELEeY
Aaswiilenvinggnsivinviude TseRiansuLasuUNaaeY

Funseoniuu (Design) sonuuugiionslinudenueiaaiutisaouien “Sviniude”
sonuuudsmustuaiutisasudos “fwinviude Taeldinalulad AR Tneldueniitadu ROAR
Fumsiimn (Develop) wisuasdenuTsuautsaouizes ¢ §'Lviwﬁu§a Application ROAR
madesleaifomidfudonunaeiy
Q’ﬁimmzymmaau
Javhailonsldanu
Fumsiluld (mplementation) Wiluneaesfiunguidvmnediuam 40 Ay
FumsUsyifiuna (Evaluation) FaradugvismansiFou wasussiiumyfionels

3.3 YBULUAYAINIIIVY

3.3.1 vauwaduitionn aseurquALsiToamsiviviude (Media literacy) TnsiangasUssifiunsiiasei
Felawanyiuide (Propaganda) warnagvinviuntsntuesulall (Online gambling)

3.3.2 YULUARUAIUS

saudsiu msdansiSouilagldemaluladmiutsaaiy Fesiwiniude

Fauusaa 1) nadunrisnenadouFesiviniude 2) awimelavesdizou

3.3.3 szezvaanlunisdndiuns Tnalumstaniadoumsaeusasfivurudeyasiuriau 6 92lus vido
2 dUnsi dUnvias 3 alus lumaBeud 2 Unsinwn 2565

v

4. Nan133e
4.1 MIANYINTZUIUNITUATANINABINTYATDANIUETUYIL DU

A19°99 2 waneshuauSosavvangudiegsrenudeinsidyadennussuasutisaay

Uszian FuIULNAnE fouay
#9935 38 98
liifwams 2 2
33U 40 100

NA9TI wuBindnwsiuo 40 au Sanudiesnsldyndennuasuadutivaeu Suiu 38 au Anludesas 98
wazd1uu 2 au ldfinnudens Anludesas 2

4.2 NANIINANAMNEDANNIETUYIBFRUTEY “SWinviuGe”
4.2.1 FepnudtuaSutivauses “Juiviude”
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3UN 1 w190 Application o uasuasutisdoulses “Jviviude”

P

4.2.2 wamsUsziiuamunImdonuIsLasNIsas U “Suiviude Tduuuuseidiudl 5 seAu Jananis
Uszliununmlaggdesvyimuilom 3 inu uazdidgrmgiumaia 3 v wanwansuseiliuaal

oy

A1519% 3 nansUszdinunlaedilesyginuilemidive Feanuasuaiutisdeulses “ Sviviude”

TensUssiiiy | X | SD | FTAUAMNIN
1. dudomidlude
AnuAenrdasaniomfuingUszas 4.33 0.58 7
12 MsBesddureaiiom 4.67 0.58 Al
1.3 Anugniasvesilom 4.00 0.00 Q
1.4 Ginaeailom 3.67 1.15 Urunans
15 Wemirudlae 3.33 0.58 Urunang
nansUssliuguionilude 4.00 0.76 f
2. fudemnuataieiutiaeuites “Swinviude”
2.1 Fdlefinumanzau 3.67 0.58 Urunang
2.2 mugnéiesasde 5.00 0.00 fiun
23 sUnmuasidomilanuaenndes 4.00 1.00 2
namsUssdusudennuaiuasutieaey 4.22 0.83 Al
3. shunseuumsthluldussmsvaaeuludiorualuadudivaeuiies “ fwiviude”
3.1 LUUVAdUTEMAIN WagAnaU dAnudaiau 3.67 0.58 Urunans
3.2 ANUYINIUYDILUUNAADU 4.00 1.00 f
3.3 MsdafanssunisansedvinliinAnwifianumnga 4.67 0.58 f
3.4 ANUINZANUBITEELLIATUNNTINNSITUNSED Y 433 0.58 f
nansUszliuaunszuaunsinluly 417 0.72 f
agunansUseiduy 4.11 0.75 2

11519 Gilsrmngussduduidonldlianuiiuiinmsmeglussduinusia (€ = 4.11, D = 0.75) Ll
fimsanudaaansoosuieldall

Fulomlufudonnuaiuaiutisaou nnsmeadseglusedu & (€ = 4.00, SD = 0.76) efinsansede
wuddemnuiildruaioguaaogi denadesdureaien Auadeeglusedu @ (X = 4.67, 5D = 0.58)

fudonnuataaiutisasuiFes “fuwinviude” amsamAedsegluseiu @ (X = 4.22, SD = 0.83) defiansansie
Fonuindemanilldredgiamegil anugniesesderiadveglusedu fun (X = 5.00, SD = 0.00)

sunszurumsthlulduazmsveaevludomnusiuadutisaouiies “Sviviude” nwsamanadseglusedu

(X = 4.17, SD = 0.72) WieRinsansredenuittedmnuilaaaiogegaegi n1sdnnanssunisasaivinlvindne
fanuwangay Anadveglusedu A (X = 4.62, SD = 0.58)
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a4

719199 4 nansUszdinunnlaedideigimumeiiaifide Feanuatuaiutisaeuses “Sviwiude”

(n=6)

TensUseiiiy | X | SD | FTAUAMNN
1. Mnuazides
ANUUNZAUVBINN 433 0.58 f
1.2 vwnvesnmitlduszney 4.00 0.00 Al
1.3 \@gsfipnumnivantniau 3.67 0.58 Uunang
1.4 ANUADAAG BITOININLAZLEYS 3.67 0.58 Yunang
HaMTUTEEIUAUN AL EYS 3.92 0.51 Uunang
2. Aronwsuazd
2.1 mwildlagndies 4.33 0.58 A
2.2 EULLuuﬁmﬁﬁmmmmmu 4.00 0.00 Al
2.3 @veionwslinnumNNzEy 4.67 0.58 Al
2.4 NN 18I UER NG 3.33 0.58 Junang
nansUsElluAuR NesLard 4.08 0.67 Al
3. N30NLUY
3.1 AeArudsuasuhaule 4.00 0.00 A
3.2 msiaueiinnuiiaula 4.67 0.58 Al
3.3 fBeuilufdriusiudemuaiudiy 4.33 0.58 A
nansUsEluAIUNNSeRNLUY 4.33 0.50 Al
4. dudu q
4.1 szeznailumslddeiinnumunzay 4.00 0.00 A
4.2 wadlafihuldlunsSeunsaeuianuiauls 4.33 0.58 A
4.3 MaNauraUTTIEsn i nmadeulvn wasdes fanumunzeu 4.00 0.00 f
wansUstfiudug 4 4.11 0.33 f
agunan1sUssiiiy 4.10 0.53 7

14 Glvagussidiusumaialaliauiiuinnmsmeglussfuinusia (X = 4.10, SD = 0.53) 1ile
finsanudranansoosuneladil

sunmuasides awsruAnedseglustdu diunans (X = 3.92, SD = 0.51) Wefimsansedenuinderaudls
Andegagnegil Temnumnzauvesnm Aadvegluseiu f (X = 4.33, SD = 0.58)

FUAIDNYTLALE mwsmﬁ%aﬁaasﬂuﬁxﬁu 7 (X = 4.08, SD = 0.67) WleRasanmedenuitemauilaaade
geanog Avesisnusiimuanzauaiadsegluszdu fun (X = 4.67, SD = 0.58)

fumsesnuuy amsmALedsegluseiu A (X = 4.33, SD = 0.50) Wlefinsansedenuidemanilddiade
geamegil mavhiaeiimnuinaule Aedeeglusziu fun (X = 4.67, SD = 0.58)

fudu 9 amsaaedseglusedu & (X = 4.1, SD = 0.33) defimsansiedenuirdedanuiliriadogeanogi
wedaivwldlunsdounsaeuianuinauls ﬂ"lLagEJEJEﬂUizﬁU # (X =4.33, SD = 0.58)

4.3 nansAnwndugyinianisGeuvesindnudamslédeanuaiadiudisdeutas “Suiniude”
iAdeldmnadugrivsnsBounnnslidernuiaaiutisasudos “Suiviude” TunquiiognetinAnundudi 3
AN INENFANSNITANILAYAUNTNR LAY 20 AU WaANEANWIMARSTUTT 2 S1uau 20 Au naGeud 2 Tnsfnw
2565 53131 40 AU LUTHULTIBUAZLUNAINMSYINUUUNAZOUNDUSEULAZ LUUNAROUEASEY 1A8N1SNAZBUNIAN
(t-test dependent) il
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A15:97 5 uansravnaauiiiemanuuandeadigvsnsnsiswestindnwsientslifeanustauaiutisaeuses “Svinviude”

N1INAFIY N Aade SD t df Sig
ARPIER] 40 8.98 2.24

— 2.0227 39 0.05
GRS 40 14.15 1.69

° o aad

*duddgyyneadifnszau .05

1IN 5 wan1FIAs Iz uLNanAgeULlem ANLLANAsdugSNIan s e sindnwdenisTdde
muatuaSuTIaouSes “Sviniude” nuin azuuuledevaaeueuFey (X = 8.98, SD = 2.24) LagAzuuLLAAY
nadeunduFou (X = 14.15, SD = 1.69) iliiadugvinensidouresinnyisonisliforusiuadutsaeuies
“Slyinviude” Tnon1smaaey t-test Wil t-test = 2.0227 Falmnuunnsirsedneiidoddni .05 vildnsuisde
AuTSaEsaeues “Suiiude” annsavieliSouinadugvimenisouiaiy

4.4 wansUszifiuanuiianeladedennusiadiutassouFes “Suiviude”

fAdeldmmuansszfiuanufianelasedennuaiuaiutisaeuises “Swinviude” THuuuinasdimyseannei
(Rating scale) 5 F2AU

S = = d oA 4 v wod
A15197 6 nausziliunnuianelanedoAUTUETUTILERULI DS gmmuaa

TensUszidiy | X ‘ SD ‘ szAuAUNa 1R

1. gl

ﬁnﬁﬂmﬁmmimmLﬂﬁ,ﬂumﬂﬁwﬁﬁuﬁamﬂﬁu 4.06 0.85 110

1.2 fihdnwfinwfiasaszyindansiuidelavanuasnisniunniy 4.00 0.37 un

1.3 WUUNARBULAZLUUEDUNNIIAMALN S &l 394 0.85 AR
1.4 Gunaweaijom 4.00 0.82 1N

15 iWomilarnudlahe 4.13 0.34 110
nansUszdiug o 4.03 0.67 an|

2. fudeANNATASHTITADUITEY “Sivinviude”

2.1 Anlefinnumungan 4.25 0.86 11N
22 mmgﬂﬁawaﬁa 3.81 0.54 Urunan
23 gﬂm‘wuazLﬁamﬁmwmamﬂﬁaa 4.13 0.89 11N
namsUsziududonuaiuasutiedey 4.06 0.78 17N
3. fhunszuaumsdanisiFeunsaeuuaznisvaaeuanmslidennusiuaiutisaouiies “fuiiude”

3.1 WUUYIRERUTRAINY WagAIneU JAnuTaLau 431 0.87 11N
3.2 ANUYINIBYDILUUNAADU 4.00 0.63 un
3.3 nMsdatanssunisanseiviliinAnwifianumunzeu 3.94 0.93 Urunang
3.4 ANNLANZALYO9TEELIIAT M UNTIAN SIS UNTED U 4.00 0.89 11N
3.5 Haeliindnwideuiladenues 4.19 0.75 1N
3.6 wiAlul Bviuadle 3.94 0.85 Urunang
NaN5USERIUAUN TEUIUNNTINANSISEUNSEDU 4.06 0.82 1N
asunanisussiiiy 4.05 0.76 11N

9NA99197 6 HamTeTzinzuuuUsIurufianeladedonuaiadiutisaouFes “Sviwiude” Feslawan
wazniiu fasuuueglusedu un (X = 4.05, SD=0.76) dlefinsansedu 1. duiem aglusgau 1n (X = 4.03,
SD = 0.67) 2. sudeAnuasaaiutiaouFes “Suiwiude” aglusedu 1n (X = 4.06, SD = 0.78) 3. FUNTTUILNNS
JamsBeumsaeunazmsveaounnmslidernutiadiutisaeudes “Swiviude” eglussiu ann (X = 4.06, SD = 082)
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a a o
5. a3duazanusnenan1sivy
ao o o [T = o @ @ o = a a 1 a

Han153e LB uduegetauisnnuduirlunsimuuazihdomaluladanustuatuanldlunmsianisiouns

aoulflaiaiuainevinwensiviniude nadugnoniimsSouiiuiuedslideddgmieadis (X = 14.15, t = 2.0227,
& A4 a ¢ a (RS- | o £ o~ a a ' & Ao v , ¢

p<.05) 1uieSefigalilsusednydinde AR MimwAuiissnsualunsaevenilemfidudeu wu nagndnislawvan
waznalnuasmsniueeula Wnareuuszaunsainsdeuifidusediuandilaing awngiinadugnimemsiseu
gevuiu WisananmaluladanuasuasulinuinvuzidulunisivdsugiseuaingSuansidieies (Passive) 14
naneudfiujduiusiuilen (Active learning) MmsiifiSeuldiiiunmirassanunisaliadoussedouriuuulanad
HenseaunszuIun Ity (Cognitive process) vnlmAnanudnlandnduazandnlafninnsiSeudiude 2 I@
WUULAY (Arici et al,, 2019, p. 2; Jongcharoen & Rapai, 2021, p. 42) wenani nsidnAnwidiulug (98%) uans
anudinstidewealulagaussuasuuaziinuiioneladenisldanuluszduinn (X = 4.05) azviouliiAuiniy
donndesannalulagivgiseulugafdvia vueiinmsndelasunisusadiunaninluseAuiangidesvynainuiiem
(X =4.11) 102 wazwaia (X =4.10) Mduaesduduiinszurunisimurdeniunsay ADDIE model
denliiuluuimaniilsgdninm amnsaysannisesinnuimadnnmadifumealulagliediai

m3weulssuadnsnlaihivuiunvesinsnaugiinniasazanis dnvenmsiviviudenueundindu AR fajsdaetu
v & & i Mye o & & o a R .
suduaussousiiugruivialdladmiumadunadiesudnsinaugin (Metaverse literacy) (Talan & Kalinkara,
2024, p. 3) anMwIndenresinTnauginszniaududounazauinmedensiviniudelunaneds liinezdy
ey yldas1atuies (User-generated content) n1slaiwaniinausisidniudssaunisaliaiiouaseegnaiuuiiley
wWian1sUfduNusNIU8In"T (Ofcom, 2023, Online, p. 11; Pavlik, 2024, p. 115) anudniavesdemnaluladniiugis
wsulunsaeuvinvemvaniluuiuniegtu Judteualieunisasne "gidudy melyaiuddizeu Jumsmnesngu
udwnsaiiowieunanilinfousuilofuanuinmemudeyatniansigusssdsdulusuan n1snwduansliiv
M sunInugIIINsAnsdfsieiiumalulaganuasuasuvuaun sl ansadunalnddglunmsnses
PuNSaTIgndmiunaliesndvialueedaly (Stanescu, 2022, p. 7; Talan & Kalinkara, 2024, p. 15) Ingasunside
tlafmuuazigaiyszdniamvesdeainuaiuasulunisaewinuenisiviniudeliedisussauaiiudusa
lngadedeninunn dWinkadugnsnisnisseu uwagldsuanuianelanndiseulusediugs nansidelaveuduuuy
vasdenmsaeuiiausathluiuldliase uagmendrdemudulussiulumsgnileinuenisandadnndliungisou
A 2 A4 A o w ° aaw do ¥aw : < a Ao v a a &
wisiluesesdiedrdglunisimidanidnaniddaunsiyganudussidudounasanaseulugvuuy
YeIdInNT AU

9. daLauauuy

msthaan1sideluld msfimsvenenaderusiauasuiluluneinduiifedes iwu wallesidva viensnann
iieaiainuensdiviiudelurante Snfisfasuannsathuumenisinudomeluladniuaiaaduniy ADDIE
model Tutszgnaldfuidominiidnlasnluaendu q wu meiniamans vionamansnisinld il lunisde
Aonssumsiimsieiouenundensugunsaluasnsidendedumesidn viedafonssumsSeusuvundumngGous]
fodritn dmsumaideluewian msiinmitodmeasieFoudisunadungnisevinnduiidouseiomalulad
AnuatnasuiunguiiFousieisdu Wy nsussens vdensld VR iileBuduyssaviuavesdemaluladeaniaeiy
Tidauiedy uanainil mstinsAnvinasnnamalusseroniiioussifiunuamuresnnug fauidowmalulad
anuasdaaiilvinseunquussifiudu 9 uds 1wy 9ndasy viemenduundeuulanesulall uaziauueundiady
nngvuvuildmuiedlugussaunsaliuuiigldnarsau (Multi-usen osrasmainmisdsauvesinsnaugiinuas
Tnsusinwzmadunaidiosnivafaussddu

38|Page

2025



Phattaraphum Khunboonchan | 2025
JIE., Vol 24, No.3

a

AnAnssuUsENA
nsitedsianSanysallithonmeynsiuasautiswdonngiietomasievesumiing de
SR vevounszaugideinyiinanrvasutaylreiausuuglumsuiuusanielofnliniside
YovsuANInANUT e avineimanimsfiwinarguam uazauzAnuieansiliausuiiedusgned
Faligeld Suusemetietingiusesiusedasdinnuamegnssumsifowioni (v) WS o fuil 15 fugieu
2568 §UT04TaTU 15 fuUB U 2570 LALHILAITAIITAUINATTUTBININAMLNTTUNITITHFTTUATITE
YommTInedun1siinuiend Suseailefudl 19 nquaiau 2566 LarveTBUANIMN MG NS AIWILKIYA

v
[

Wenundandl Alansanatvayuyuideluasal

L@NE15919949

Arici, F., Yildirim, P., Caliklar, S., & Yilmaz, R. M. (2019). Research trends in the use of Augmented reality in
science education: Content and bibliometric mapping analysis. Computers and Education, 142,
103647. https://doi.org/10.1016/j.compedu.2019.103647.

Boongerd, A. (2014). The creation of multimedia lessons with Augmented reality technology for the
computer subject on the topic of computer use in daily life for grade 7 students. National Research
Council of Thailand. https://dric.nrct.go.th/Search/SearchDetail/280583. (in Thai)

Hussain, S. (2023). Metaverse for education - Virtual or real? Frontiers in Education, 8,

1177429. https://doi.org/10.3389/feduc.2023.1177429.

Ibanez, M. B., & Delgado-Kloos, C. (2018). Augmented reality for STEM learning: A systematic
review. Computers & Education, 123, 109-123. https://doi.org/10.1016/J.COMPEDU.2018.05.002.

Jongcharoen, P., & Rapai, N. (2021). Learning media development using Augmented reality technology to
promote digital storytelling skills in fundamental Thai on the topic of the first RamKhamhaeng
inscription among eighth grade students at Saint Gabriel's College. Journal of Mass Communication
Technology, RMUTP, 6(1), 41-52. (in Thai)

Kye, B., Han, N., Kim, E., Park, Y., & Jo, S. (2021). Educational applications of metaverse: Possibilities and
limitations. Journal of Educational Evaluation for Health Professions, 18,

32. https://doi.org/10.3352/jeehp.2021.18.32.

Mystakidis, S. (2022). Metaverse. Encyclopedia, 2(1), 486-497. https://doi.org/10.3390/encyclopedia2010031.

Ofcom. (2023). Future technology trends and Media literacy: The
metaverse. https://www.ofcom.org.uk/siteassets/resources/documents/research-and-data/media-
literacy-research/making-sense-of-media/future-technology-trends-and-media-literacy/future-
technology-and-media-literacy.pdf.

Park, S. M., & Kim, Y. G. (2022). A metaverse: The new playground of Gen Z. In H. S. Jung & F. F. L. Leung
(Eds.), ICT convergence and services (pp. 59-71). Springer.

Pavlik, J. V. (2024). Journalism and the metaverse. Anthem Press.

Putjorn, P. (2018, September 26). Developing instructional media with AR (Augmented reality).

Spidy Learning Space. https://spidyhero.wordpress.com/2018/09/26/arineducation/. (in Thai)

Sitthiphanuphong, P. (2014). Collaborative training using Augmented reality (AR) technology to develop
problem-solving abilities in customer service for Yayoi bill-recording staff. National Research Council
of Thailand.(https://dric.nrct.go.th/Search/SearchDetail/285278). (in Thai)

39|Page



Phattaraphum Khunboonchan
JIE., Vol 24, No.3

Stanescu, A. M. (2022). Immersive journalism in the metaverse. Journal of Media Research, 15(2), 5-18.

Talan, T., & Kalinkara, Y. (2024). Conceptualizing and enhancing Metaverse literacy for education. Education
and Information Technologies. https://doi.org/10.1007/510639-024-12586-y.

Thongdee, K. (2014). Developing the level of Media literacy using a blended reality training package on
the topic of advertising Medlia literacy for children and youth. National Research Council of
Thailand. https://dric.nrct.go.th/Search/SearchDetail/285016. (in Thai).

Tlili, A., Huang, R., Shehailia, M. A,, Liu, J., Zhao, J., Yang, J., Wang, H., Denden, M., Bozkurt, A., Lee, L. H,,
Beyari, H., Dogan, G., A. F., & R. C. (2022). Is Metaverse in education a blessing or a curse: a combined
content and bibliometric analysis. Smart Learning Environments, 9(1),

24. https://doi.org/10.1186/540561-022-00205-x.

Wang, Y., Su, Z., Zhang, N., Liu, D., Xing, R., Luan, T. H., & Shen, X. (2023). A survey on metaverse:
Fundamentals, applications, and future directions. IEEE Communications Surveys & Tutorials, 25(4),
3103-3142. https://doi.org/10.1109/COMST.2023.3301216.

¥ . a & & ) % a o o v .
VBAALKU LUBWN i’aﬁJVNﬂ’]ﬂﬂlﬂ’]“e}'l‘luUVIﬂ'J'ISJﬂE)L‘lJuﬂ'J'uISUNﬂ%aU“UENQL‘UEJ‘u

40|Page

2025



Atithep Chaetnalao and Nichakan Chaiyajak | 2025
JIE., Vol 24, No.3

Research articles

29NUUUNT3USI B FunusdmSuRNsAunan Ui 51943
INTERACTIVE PERCEPTION DESIGN FOR RATCHABURI NATIONAL MUSEUM

a v 1* o a 4 s 0’2
DALNN LLIAUIATI ™ LASUVNIUR 1°UEJ’\]ﬂi
Atithep Chaetnalao'* and Nichakan Chaiyajak?

chaetnalao@hotmail.com®” and nichakan.kan@gmail.com?

anuzdunufad uninendefating ngamnamuns 10200 Usenelng

Faculty of Decorative Arts Silpakorn University, Bangkok 10200 Thailand

*aoszmeluladansauma aniumeluladlve-uu njamamuas 10250 Ysznelne

Faculty of Information Technology, Thai-Nichi Instutue of Technology, Bangkok 10250 Thailand

Journal of Industrial Education. 2025, Vol. 24 (No. 3), https://doi.org/10.55003/JIE.24307

Received: November 18, 2025,

Revised: December 3, 2025,

Accepted: December 18, 2025

Citation reference :
Chaetnalao, A., & Chaiyajak, N. (2025). Interactive perception design for ratchaburi national museum.
Journal of Industrial Education, 24(3), 41-54.

ABSTRACT

This research aims to develop museum media that reflect the current Thai social context. The concept focuses
on combining and connecting media to enhance the liveliness of viewing. It allows viewers to participate, gain
awareness, and search for knowledge within the same space and exhibitions, even with a limited budget. Design
principles that emphasize fun are used to deliver learning experiences. These connected with modern life and
use media that can interact with visitors. The research used both quantitative and qualitative methods to
collect data from visitors, tourists, executives, staff, and experts. The results of the research are as follows: 1)
an interactive media exhibition, "Perception of Ratchaburi National Museum," was developed, guided by the
"Journey to Revive the Museum" concept; 2) visitors reported high satisfaction, with strong average ratings for
interactive displays (4.21), content clarity (4.14), engagement (4.13), knowledge (4.12), connection (4.12), and
vibrancy (4.09); and 3) a prototype model was established, featuring six steps for interactive media
development and three media components: "Museum Storytelling" (storytelling), "Museum Play" (activities
during and after visits), and "Museum Reminder" (activities or souvenirs to recall the museum). All three
components involve the five senses: hearing, sight, smell, taste, and touch. This model provides small museums
and local learning centers with a guide for creating engaging and memorable visitor experiences.
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ABSTRACT
This research aimed to investigate the enhancement of sports performance skills through the application of
microlearning supported by interactive video integrated with demonstration-based learning. The population
consists of 480 Mathayom Suksa 3 (Grade 9) students from Wisutkasatree School, Samut Prakan, in the academic
year 2024. The sample group comprises 25 students from the same school and academic year, selected by
using Cluster random sampling. The data were analyzed using percentage, mean, standard deviation, pre- and
post-learning score comparisons, and dependent sample t-test. As The research findings revealed that, (1) the
synthesized microlearning process using interactive video integrated with demonstration-based learning to
enhance sports performance skills consisted of six instructional steps; (2) the instructional design was rated at
the highest level; (3) the development of the learning system was rated at the highest level; (4) the Learning
achievement after instruction was significantly higher than before instruction at the .05 level of statistical

significance; and (5) the students’ sports skills after using the system were at a very good level.

Keywords: Micro learning, Demonstration learning, Interactive video, Sports skills
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ABSTRACT
The development of online interactive simulation media on polymers is to promote scientific explanation skills
of grade 12 students. This research was to develop an online interactive simulation learning media that enables
students to collaboratively access and participate through the Internet by applying Open Al and Canva Al to
promote scientific explanation skills on the topic of polymers, with instructional efficiency meeting; to compare
the scientific explanation skills of grade 12 students after learning through the online interactive simulation; to
investigate the learning progress of grade 12 students who learned through the online interactive simulation;
and to examine students’ satisfaction toward learning through the online interactive simulation learning media.
The participants were 72 Grade 12 students, selected using a cluster random sampling method. The research
instruments consisted of: (1) the online interactive simulation media comprising four learning scenarios, (2) a
scientific explanation skills assessment consisting of five situational tasks, each containing three open-ended
questions aligned with the components of scientific explanation skills, totaling 15 items with a maximum score
of 45 points, and (3) a satisfaction questionnaire using a five-point Likert scale with 15 items. The data were
analyzed using mean, percentage, standard deviation, normalized gain (<g>), and One-sample t-test statistics.
The findings revealed that the online interactive simulation media on polymers demonstrated an effectiveness
index (E1/E2) of 83.72/89.97, meeting the established criteria. After participating in the learning activities,
students’ overall and component-based scientific explanation skills were significantly higher than the 80%
benchmark. The students’ overall learning progress was at a high level, with two scenarios classified as high
and two as moderate. Moreover, students expressed the highest level of satisfaction with learning through the

online interactive simulation media on polymers, both overall and across individual scenarios.
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One-sample t-test wamsAnwInUIndodasndsujduiusesulay Fos nodiwes fussAnSawanunme Ex/E,
Wiy 83.72/89.97 ndidanisisvuiiniFeuianuaiuisalunisairsdresuremaingrmanilagsiuuag sy
ssfUsznevasninnaeifesay 80 dniseulianuinnimimsdeulaesvedlusyiuas ueniduseaniunisalll 2
anumsaifiegluseiugauay 2 antumsaifiegluseduiunans warinGousinnufioneladensSeulnglidedians
\Befduiusenulall (Fes nedwes lassuarseamunsalluszduinniiga

mefy: Fodnaendulfduiusenulal, miasmesuiendineimans, 1ona1id1e nangu wazmsiviaua,
wodwes, MItssunsasuinenmansszauliseufng

1. umin

msiFeufineimansluanissedl 21 gatilliidnGouannsoasesdanuimenuesiiunsadieufiinaznisiu
geuNainendans Savinvenisadiedesuiemeinendans (Scientific explanation) WuiladdfidaelniFeu
Whlamuduiussenhmdngiuuasmanaldegnsliszuu lnenszuiunsainsdesuiemaineimansusenounieg
sdUsEnaundn 3 @y ldud (1) Yananiéna (Claim) fie deaguiitniSoulausiiionsufaiunisinermans
(2) vdngu (Evidence) fie Teyavienanmsnmaaesiiatuayudena1n8na uay (3) nsldivaua (Reasoning) Saidenles
NANFIUAUTENEID1IMBUANNITUTONG YN INeImIans (McNeill & Krajcik, 2008, pp. 121-134) msHnliinisey
a¥19resuEnUNITUINNTAINE Y IeTRW TR ISsuliaaunsalunmsAninsisiegaiivena STnldnangiu
Beuszindlunsedunsusingmisal ilaeudiiussevinduumndinenmand waganunsodeasuuiAnuesnu
oglinssnsuasindedie sasuduinweddgiiaonadosiuinnsgiumaioudnguarssinemansuasimalulad
(Office of the Basic Education Commission, 2020, pp. 4-5) ‘17'1'34'GWWuﬂﬁﬁz&%Uuaﬂuﬂiaﬁﬂiw’uumimﬁwEﬂmam%
TunisesuneusngmsaieglmerauazilUlduidymluiinasldednalivsgdnsnm

nsimuvinyen1saiiesdeiuiemangimansladaniunisiiuwuiniensinnsssuivanuaieguiuy
Megiey n13ieuiuuudulay (inquiry-based Leaming), n19t3euiuuvasulsuazlviingua (Claim-Evidence-
Reasoning: CER) uwagn1si3ouiuuuastfiufnui (STEM education) Fstasnsedul fgfiSouainsesdanuiainnis
F1/1071 19390 5MMENgIU warnslHnanang sfiszuy (Osbome & Patterson, 2011, pp. 627-638) Diola et al.
(2025, pp. 203-214) wuinsidnseuuwifa CER TumsasudlglvitinSeuauisassuieusngmsalmadnermans
Isoehailmmpanaraonadesiuvdngiu vaiil Faize et al (2018, pp. 475-483) B9 uINsInMsiSeuiiiunistiuds
\F9inenmand (Scientific argumentation) ¥inlgi3sudnlanuduiusseninadeyaideussdndfudoasuldftety
Tuuundszmalnglahuwdadnaranuiuldlunmsimuinvensasemesuiemanemanslussiudseudnw
WU Aungchan and Worakham (2023, pp. 84-94) TénsyuiunisduianssufvinssudsanunmsalifieiinlidniFeou
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afureUsINgNITalg1ailmgHa nudtdniseulliinwenslendngunasivanag W usg1alited1Ayneadndu

Kamfukfon and Naruponjirakul (2023, pp. 29-42) thiwimnamsiseusiuy CER mﬂi’ﬂumﬁaammmmmam WU
ALSpuaIuNTaas Uesuas L%amiamaﬂmﬂmmmﬂmaqmmm wariiinuensaniinseifiat uegetalau

U
=

feagiiouinafauninugnisairesdeduiemaingimansaiunsoussgraldiannianssuduias nsdoud
\W9eBUNY Waenssuiunsiudamainenaans
Anssumanaassataieidulnmaddgiiteiauinugmsaiismesuiemanemans mnegFouldasde
U 0Re3e wiunavesnsidsuntas uazidenlesdoyaideussdndgiundnnismmeud (Chinn & Malhotra, 2002,
pp. 175-218) FeduaiuliifSouarunsnoSursanuduiusseninsdondnns udngu uazimgualdogadussuy
odlsfiony nmaveaesatslusudeusnidodfanaretsens wu dedrinduna gunsalldifisene anudaonste
vosffi3ou suiwnuenlunmsmuauiuUstildnadnsadaauy ilisounseuliansadannsingmsaiuie
rlanalnifsdnvesundnmeinemansiiesasuiiu dafudedasasufdustus (nteractive simulation) Saidn
unflunumddglunisuilatedrindnan Taegaediassaniunisaivdemmnassiidudevligisouaunsadann
Usuisusuds wasiunaldviufiognsasade Snvtsssaslififoudlanunandaunusssuiunsiiujduiug
5"ULLUUﬁWaaﬂlﬁaéNLﬁug‘Uﬁiim (Rutten et al., 2012, pp. 136-153) {i198191%U PhET interactive simulations
vosminerdelelasln delddassnmsnaassmand #End wardiine eliinSouasemeduisanmsvnass
weslousssliogradummduna uiie Scratch simulation AldaiaanunsaliasadaldneulumsiFoudndunasuas
wuidel i Ssuansneunedosnaunariasldegiadlaniniu (Bunrangsr, 2025, p. 136) Inslanzlutiagii
welladdvialsfaunlugnsaisanmnndeuadoustaifiouamusadinsulinuaietedumesidaiizonia
Jnsiaugiiniion1sfinu (Educational metaverse) InsaninuindeussnannlalemalviSsuarunsaiidiusou
lufanssunisidoudiuusaeaatiousss (Virtual simulation) HussuvssulafludnunziufduiusiuTaquaniom
Iiatiousgluaniunisaiaia (Lakul et al, 2025, p. 27) msldemaB3adunmadifidnenmlumsduaSuinuenis
a¥emesuemainerman s laangeBetu fhethsmsAnuves Jitpraserta et al. (2022, p. 36) Wui1N3
dansFeuduuvduieznfviediasslineuiaiiouaieieliinioummsaaisdesuiemaineimanslalusedu
auysaiunsdn uaz Chotimuk (2022, p. 100) wuininiFeudiFeuseianssuduianzuiuiesufiimsaiiouats
fauansalunsaiidesuismanemanieglussdud waslinadugrinisnsBouganinnasidosas 75 agnadl

Weddny a1ndregrenuidefingnundsduaziiuldiinisansdesuienidinemansiianudfysdenisidous

Inegnmansvestingou Tnsomduidommwediesitdnvuniuuussy dosedsmaionlosszdulnsaialuana

anth warnavszgndlludingds dnidsusuumnnissrautgmilumsesueaudiiusiavauasnavoniom

Iglsinsudu FsdedrasadejiuiudiduniesdieitivdudalitinGouimuinue maaismedunemdneimans
FfiumAdeifadinguszasdiiio (1) Wanndednendufduiusuuszuuoeulay Fos wodues AiniGeuanse

v

= ' 1Y [} a §f @ v ! a v o a a s
hileuiunudumeiidn Inen1suseyndld Open Al uag Canva Al Tumsduatunsa¥isdesuremainemans
aa a a ¢ vy ) = Y o a a <
nilUsgansa el E/E; wiriuSesaz 80/80 (2) WisuiisumuaINnIalunsasedesuIenIaInemans
vostinSputulseudnuln 6 ndsdnn1siSeuisiedediaeude jduiusiuinueifevas 80 (3) Anwianumant
n19n15i3gurestnissudulseudnuidn 6 NdansiSeuiatedediasndeufduius uazs (4) Anvialny
wanelavesinSeutulsenfnuln 6 nlsemsGeulaglidednaesdaufduius Soe wehlues

av o d [
2. UIWYNLNYIVBY
nsfnwiefunmslddednasdanauialioussmiedediaoandel jduiuslunisdnnisseuindiuuniunum

U
° L4

AR N TALIN U AU 1IN AERTLAZTINBENIINIAEAIUAINNAIUAIUY NINTARILASIZY NISAUADUNIY

a

Inermans uazvinwenszuiumsmaingmans lnsanansaduunliidu 2 suuuy 6u sunuud 1 fe nmsthde
$reoudsufduiusislegudannlidnnisiBous Wy PhET interactive simulations, Yenka 1usiu fegrssnidones
Soruttayatorn and Jantakoon (2022, pp. 15-26) l@a31sfanssunisiseuiuuvdvasusiuiuriomaasdaiion wuii
AunsauusyAnBamganiunasidosay 75/75 uazdSoudaluiminmainemansuduiougtuesnafidoddyma

atiANsEu .05 @ Singhasena (2022, pp. 118-119) lawmuuaznaaesldgiuuunisdnnisseuilagldaniunisal
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frassatiouataimainemansuuunanlesueeulatiioimuiaussaurnnsdvasumainenmans nan1sidenuin
naunaaeslanssaugn1dvasUgInIINguAluANegltedAy Wuieaiu Nirutmeteekul and Thongdaengjua
(2023, pp. 39-51) ¥ dnamaeuduuvAuiany 5 duswdvaniunisaisieouuuiufduiug wuiinGeudalund
manemanindaiouganitneuSoustnedaay dansihdedrasadsufduiusiitlegudnanldinnisSeusiidon Ae
Ussmdanauazninenns dernunmmmadeuuarlfnuaialsdiianumatsuazinnsgiu Sniadrdshwasilulgl
st udiidodinidrdy Ao o19linssfuuiungFounanidombiaonadesiundngns sUuuuil 2 fe a¥reuaeiann
dodraeadeufduiusinlddnmsSouiiesselsunsusing 4 fegrauanuddsves Singsuk (2022, pp. 111-112)
IfmuniesujuinisinermansiatiouaseuululudsiuiumsSeuiuvunaunaiy nuitinSeuliinvenssuiunis
mnemansvdadougeanitneuFoussadidedAgmieada uazlinnufimelslusefuuniign @y Jantakun and
Jantakun (2024, pp. 85-97) lémunguuuumsiSouijduiusimemaluladiaiousdsmnuuuiaziiudn daiEuns
UssdludnflnunluseiugauazmnzausomsiSeuluanissuil 21 way Bunrangsi (2025, pp. 124-136) fiudenns
naassaiousiaios adunazuassislusunsy Scatch nuitdefiuszdndam 83.07/82.67 uazfisoudl
finvenszuaumMIneineimanidugainiu nfousiiaufimelaluseduinn dansarsuarimundodians
Bafduitusainlidamsizousieadiden fo doaenndesiuinguszasdnisfeus aswnundngns aunsooonuuudsli
nssfuFITTavertnuzidming Wy n1sad1sdeduremainenmand Snvisanmnsauiusgduanuein awdn
wazgaduianssulanssivusunditeu willdedndn Ae Tduatuaznineinsuin desdianuiuasinueiumalulad
waveraiadedninsnuauEiTTeANUNENTT
nsAnuiiusnasvieulfifiudnenimaesnsldanumsaiirassuazmaluladiaioussslunisaiiasyaunissd
msouifiaenadosfiuuunmsisousluamssed 21 uwinddvdnlngfujadunadnsiuinuenssuiumsrienly
Vieduanndnn1simuinwen1sesursiunguasgindussuu laedinwenisadiedieiuienidingiaians
fAomnuannsavesinFeulumsiausdeasy (Claim) fedursusngmisainisinenmans Ingldvdngu (Evidence)
Mnnnsdaunavionmeass uazidenlewmdngiudinaniundnnmienguinisineimanifiomauaidamging
(Reasoning) Fa1¥ussdusznaudiAyuenisiFousinermaniidedn (McNeil & Krajcik, 2012, pp. 15-18) &4l
Anuddydenadunvinimaiou iesnnieliinGsuannindeulsstedianie ving1u wasvenaesnaiingsny
aﬂﬁu’qé’adqLﬁ%MmSL%'EJuﬁ’luﬂmﬁwﬁ 21 Bu 9 WU MsARTATIE N3Pl waensAndessuy Wudu
NIV Jitpraserta et al. (2022, pp. 29-36) loAnwiaruaiunsalunsasnemesuienisingrAanivesinideu
feoudnuli 5 3o SnsmsiiauFisead TnsmsdamsSouiuuudumemanuiufviodasdinouaiiousss
wuinsdanisdeudsuuuuitedaaiumsatnamosuienisinermanslilussduauysaiunsdiu wag Chotimuk
(2022, pp. 100-101) aunAanssunmsiSeuiuuvduvazsnuduieslfiAnsaliousss nuidnSeulianuauise
Tumsademesuiemaingrmansoglusedud uasfinadugninianisiougeaninnusiosas 75 ografidoddny
namATedsnanagiouliiiuindosasndufiusannsaduaiunnuamsalumsaadosuismainemans
yosinFouligetuld mnmsmumussanssemAteluafiiflfuuanmaaiamesuiemeinemansves McNeil
and Krajcik (2012, pp. 19-27) L.Lazl,l,mﬁﬂmia%ﬁqLLasﬁwmﬁaﬁwaaaL%wﬁé’uﬂ’uﬁ‘%a de Jong et al. (2013,
pp. 306-307) FenanindedasadsujduiiusiidnenmgdlunsduaiunsruiunsioudvestiniEou laodosdl
mseenuuUAINsTuNalassa e zasite [ Ansan s susndannw

3. I/ANUUNTITY
myIdeassiilumsidedmanes nefiguuuunmidouvunguiferinnandinisnaaes (One group posttest only
design) (Warakham, 2015, p. 292)

LUUBAUNNSINY © (R) X 0 (1)
C

68|Page

2025



Thanaphat Tabthaisong
JIE., Vol 24, No.3

&

lny (R) Ao ngusegnliulaemsduuungy (Cluster sampling)

X fie dan1siseuimeiednasadaduiusoeulai (5oq wedlesd fungusiagns

O fie apuanmnsalunsairedesutemeinenmans uasdsadiuanufianalavenguiiedng

)Y

C #o mamugufiudsunandeu liud msltilewludehasudsujduiuseouladidniseudilingls

Seuun fou mﬂmamumsmmaﬂmﬂgmimmuﬂLiaumauﬂiuaumimmmau
lngiideldivunreulunn1side nseuunAan1sIdY uaztuneunTidy deil
3.1 YBULYANITIRY
1. Uszrnsiililunside Ae dnGeuduiisenfnudil 6 S1uau 6 %os siesas 24 au 52 144 au Airddnwily
aaFeuil 1 In1sdne 2568 nlsadeuinemanipasus1vinends ynamns suneilieaynaims Jmia
ynams essodulsaSeuiidansinudmuinGouiiidnen mgadedmauaansafirwnisinuineeans
Wewauinidsuliifuguvesmaduimfouasdnussiviandu Sddduduuuulunisenssduamunmnisine
FAneneansliiulseSeudu 1 Tuwstazduginiavesdseimalng
2. nguirognaiililumside Ao dnidsududsoufinudil 6 $1uu 3 vea viesar 24 au w72 Au TihEsRne
TunaBeudl 1 Imsfinw 2568 anlsaFeuingrmaniginnsusvineds snams suneiilomnaims Jande
U3 dsnlaemsduuuungs (Cluster sampling)
3. ilomansviiufued 1Fos wedwes HAN1TISeUF 1.6 U8 11-15 mwﬁﬂgmitmuﬂmﬁmiﬁﬂmﬂxuﬁugm
W.A. 2551 @IUUTUUTS N 2561) Uaendngmslsasenine1manigmnsasyinende we. 2551 @IuuTulge ne. 2566)
4. fudsiifeatos
fuusiu Ao dodasadeljduriusesulatl i3es nedies
fuUsnu fie Anuasalunisaiesmesuiemdineimans uazanuiisnela
3.2 NTBULUIAANTIY

Uadedudn (Input) nszuIUNEiieu (Process) Hawan (Output)
Y & o a av o ¢ <
ﬂjiaaﬂmfuLLazaiNﬁamaaamﬁgamwuﬁaaulau A Sl
4 S e v
13049 wodwes 1wy 4 darunsed loun L Mt raseRune
1. Ufisennisiianedwes MIIANIIYUMIYED IR " p
o oo Y e - . - | Swrsituceaylar & - MEIMEPNERNS
2. mnuduiudseninlassainavautfvesnedines welgdunusoaulau 13509
3. audAneausouveswediues WoAmes 91U 4 a1unIal
19 a v % s ' wa
4. nsUsulasulasiadnauasnisdunssininanaau s oaienele

YpInedmes

5U7 1 nseulwiAnlunside

NnusuansouLAnlumsife Woenuuularairsdediasadejauiuseaular Sos weduwed S 4
anumsel Wutadehidn (nput) dhgnszurumsiSeud (Process) sensinnsiieuilnglidodas ade fauius
ooulay o1 edwef warussidiulsraninmuesdodiasadeujiuiiusesulatl iteliiAnnandn (Output) Lo
ANHANTOLUNITAT AT UIENITIMEMans uarAuiianelavestinSeu
3.3 iFesdlefldlun1side fnvasBeadsil

1. fodrasadeujduiusesularl sonuuuuazairsdediasadsufduiuseeulatiigGouannsatrsmiFeusld
HuASeYndumesiiln 11U 4 @n1unisal AmuuLAAues de Jong et al. (2013, pp. 306-307) #2854 Prompt
fimngauannisfine duemeiinasgiuansznisdeud fite uasasznisBeuiununanmiundngnIwnunais
nsAnwTuTiugIu WnsdnTIw 2551 (@tuusuus . 2560) warndngnslsadsuineimanipinasuneine1ds
wWn5Ans1Y 2551 (@0UUFUUT WA 2566) Litelsh ChatGPT Open Al a$1aldndiniunisasadediasndsufduiug
poulatl mailassad1s Prompt (Hernandez et al., 2024, pp. 49-69) Asauns (2)
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Prompt = Task + Context + Instruction/Constraints + Output format + Style/Tone 2)
Prompt = dsfidesmslst Al v + FoyaifiuduiAsifuuiun + JUuvunadns + Tnuntwdidosnis
diold Prompt anulassadiaianann agld Prompt Aiflswazidendniuly ChatGPT Open Al a¥1aldndniu
nsadedasadajiuiusesulall faeganunsalautinismnuieuvemediues lumsed 1

719199 1 lassa$s Prompt asdldndmsudediasadefiuiuseaulal anunisalandinsnnuiouvamediues

LGERGERN neaziden
Prompt

eal

sanuuudeT e fduiusesulmivuszuvssulaufdSeudteundumnesidn e audinisanuiouvened

Task .
L9
dotldlunisBeunsasunein wedwesuazlwiined dwsuinFoudulisendnunii 6 lnelifagussasiiitelii3ou
wWila (1) MawasundamanenmsmedweissLammestenatainuaznaannmesuewndioduianinuieu (2)
Context AsasunlamslasiadsvemedwesUssiammesuenaidinuaz natainmesuswniiedufannudeu uay (3)

ANUdNTUSsErIglasIEs e edwesUssianmestenaaRnuas nanaRnimesuawafunsasuLUamenIe A
WeduNamusou

Iassdedaesdeujduiusesulatilulasiadiedl 4 anunisal laun

1. mswdsuudaminenmuamedisesuszinninesienatafnuas nanaininesusienidloduianinuiou

Instruction/ | 2. madsuulamnlasaiisemedueiussinnvesienarainuagnatainivesuelnilloduianinusou

Constraints | TngluwsiazaniunisallyifSouanunsausuduus (1Wu gamgl vilanediwes Wudi) lulu uasiiunamsivdeuudag
a v a v a ) Ao a & v e

wwuBealnilviinmadeulmvedassaiisluana Mdsulunmiinys wazlidesuenmuinedu 9 uansaansyes

msnaaeuaiiousss Miinszezainsdeuiluwiazaniunsalliiu 5 il uaganunsaviheilel

Output Tiuanseonuluzuhuuves Simulation MUsznaudie (1) llemiiusing (2) Yuvietngiigisouanunsanald (3) n1s
format Waguwasiinu

T nunsiaue iy W@eansine Wilade Fearsmenwlnedaau dludllvdannu uade dduanlawdlisuniy

Style/Tone o .2 s g 0 oy py v v 4
a@enn LLa:ﬂLuumiLiﬂugLLUUNﬁ’lui’JﬁJLWJ’]%Z‘H‘WS‘Uﬂ'liu’lllﬂ‘l)ﬁﬁﬂu Canva Al AMUNNSBBNLUVEBNSEDY

nnuuilaanlalldasndednasadeujduiuseeulailuy Canva Al szlddodnassdufduiusesulatdeda
anmunsalaudAnieauiouveanediues lugui 2

i+ SIMULATION

THERMAL PROPERTIES OF POLYMERS

Feow mennviso o et e Wi ou
Wondhathenodwosdiionanos

3

ey Avncwedn asmerein Aaumaredn

Teosirilimana

W Vusnuneitinms

JUT 2 Fedrasadelduiusosulat anunisalaudAvisanuseuvemediues

ATIRdeUAURTITulnIlagfiTetm iU siaUseLiiung MunsaouLAZAIWLENY FIUIU 5 YU Nan1s
Uszillunuindaiegsening 0.78 - 0.86 vmsuiuugauilumuieinguueii anduiluneaedd (Try out)
waenUsrdvsnmuesdedraesdeujduiusesulatnuinast E/E, fAviniu 83.72/89.97
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2. wuudamsadednadunemeineamans TiAnvienansuagliesizinnuming faiansaiisdiesuienng
IneraanslunsareIAUsznounILLUIAAUEY McNeill and Krajcik (2012, pp. 19-27) walas1suuuianisasing
fosuremainermans delidnvasiduuuuneasudndoidounsulaeilandaniunisal $1u9u 5 anunisal
anrunisalag 3 deAay Jansademedutemainermansesddseznauay 1 Aau lawn (1) Tena1idns (2)
wang1u uaw (3) Mslivera Mnuay 3 Azuuu 39 15 49 e 45 Azuuu PnduthlUlfiTemng $1uu 5 v
Uszifluanuaenndessznindedniuiunginssuiife sansusziliunuinfiadsianuasnndesagszning
0.72 - 0.91 Tnevimsuuusauiluuuinnuiigdomnauueti wdnhluneaesld (Try out) Welmsgvinuuianui
A1AN81n918 (p) 8g5¥NING 0.39 - 0.65 A181UATUUN (Item total correlation) BEj5¥MING 0.76 — 0.84 UAgAAIN
\estu (Reliability) Tnensvnan Cronbach's alpha Sifwiniu 0.94

3. wuuasuauamAiswela liFnwonarsuazaauvuasununufianelavesinGouiifidensidousede
$ravuBsufduiusesular Fuduinnsidmutszanud 5 spdu fio iniign in Yrunans Tes uastlesdign udth
wuvasuauanuiewsl U a9gy Sruau 5 viu Usaidiu Teenamisussidiunuindiaifedeuasandoser
5¥9973 0.81 - 0.98 udwhmsuiuugauilonuuTamuigidemguusth
3.4 mafivsaurndeya idEldtutumaiunurdeys fil

1. dudunmsiamsiFeuslaglidednasudel fauiusosulay Aundusdiedns $1uru 72 au Tsuvadu 3 ndu
nauay 24 au laglidniseuudaznguileuiuuszuvesuladiiudumesids $iuiu 4 antunisal Wussezia
12 $lus luszrinsdamsBoudisiazaniunisel vhmsiamauannsalumsadefesuiemainenmans vesinGou
rouBsunazvdaSeu nslduuiilnn Saduwuusniodeuns Tneillandanumsal $1uu 1 aaumsal aaumsal
az 3 Jorann Tan1sademesuienainemansesdusznavazs 1 a0 lawn (1) 4onana813 (2) wdngu uas
(3) nslofinama Fiawaz 3 Azuuy 1w 3 To Ay 9 eviuu wesvhmstaanudludomvesinGeulnslduuiings
wiaiFou Jaduwuuistioidonneu ¢ fuden S 10 4o (Ey)

2. nddan1siSeuiAsu 4 anrunisal Inanuauisalunisaiiediesuieniaineidans laglduuuinnig
asdeiutensivendans (E)

3. Winguiegsvhuuuasuammisiiselafifromadouladlidosiaondjauiusooula
3.5 mynsgideya {idelihdayauinssidedadang q fi

1. WmusAninmvesdedasadeufduiusesulat lnonsmerUssavaimanannasi Ev/E, lng E; (UszAniaw
yoenIEUIUNTG) TTsinnasuuukuuiinfavdnieuludesaondsujduiusooulatity 4 anunisal wag 6
(UsgavEnmueanadns) iasieianasiuuauaiunsalunmsaiadesuiemaneimansvengusitegie lngld
e ARdsiavedn fevay wavdulouusnasgu

2. Aingsinzuuunnyanansalunsaisiesunenisinemansvenguiiedns laglianaia Aadeauads
Yova wardDoaunnTgu wasilsuiisuanuamnsalumsaafesuismainenmansveanguinegeiuinms
$ovaz 80 neldadn One-sample t-test fiseiuanandosiu wiiu .95

3. AATwnAumMIntimen1ssey (Normalized gain: <g>) Yasngufieg e lngrwinanauns (3)

Posttest-Pretest

Normalized gain < g > = —————— ®3)
Total-Pretest

o8 Pretest fio ATLUUANNAINTO L UNNSES MBS UNeMInenmansSYastnS s unawSEY 31N
wuUBngm Tuwsazaniunisaldnass
Posttest  #® ATLUUANUAINITalUANSES 9B U MEInenmanSYasniSsundusEY 970

wuUBlngm Tunsazaniunisaisnass
Total fia AzuLALYIRUUE e Tukdazanunsaisnans
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wazthuaii liundSsudisutunasiseduanufinamin 3 sefu anu Kamcharean and Kuadnok (2022, pp. 56) Léiud
sgiugs (Amnndn 0.70) vnedls dniSeullenufmntilumsSeuslussiugann ansaiauanudviierinueldifuni
Yovae 70 vesfnenmiiensasimunldannmsinmsSou uandiifiuinianssuvsedefildiiusyavs nmgdunisdasiuns
Feus wazinGeuamnsauiudsumudilavievinuzanntouGeulsiogadaau ssiutiunan @Eegsywing 030 - 0.70)
vneds dnEeudianuirmitlumsseuslussdudunans aunseiannanuivserinuelausumutmnenssous
uansinderveRanssumsSeustidaaiumaoulilussiuiiumela widiinsssiuitniounadeddiumaiatuss
viemsatiuayuiiaiy uarseiumh (Antesndn 0.30) vanedis dnFeudianafrmiilunsEeuslussivin mswennaug
vievinuennneuSeulundaSeuiiten uanvidevieRanssuitlddiliannsanovauesiormusasnsvestinGelsedie
deme vietnGeuaiidednfaiuitugiuansg usgds iedeulalumsgous

4. Ainszvinzuuuenuitelavesngusiedisiifisomsitou lndldriafoavndn Yevas uasdnuloauunasgu
waziwailsiniFeuiiieutuinast wes Prommanee et al. (2020, pp. 59-66) fie fiswelasnniign (4,51 - 5.00) fismelasn
(3.51 - 4.50) flamelavunans (2,51 - 3.50) fawelaties (1.51 - 2.50) uagiswelatiosdign (1.00 - 1.50)

o o
4. NanN132¢Y
1. wansmurdednasadeujdunusasulal 1309 wedwas 91w 4 anunisel laensussAnEAINves
ASTUINSHBUSEAVSNNVBNAaNS (E/Ey) Waununamifsesas 80/80 Han5UsEUUSEANT AW LanInamsIen 2

a s a 4 o a |lav o ¢ ¢
M19199 2 Uszawﬁmwmmaamammﬂgamwuﬁaaﬂau

UssAnSmn ATUULLAN x SD Souaz
1. UseAnsn1mueanseuiuns (Ey) 40 33.49 0.90 83.72
1.1 Ujisemsiinwediues 10 8.15 0.92 81.53
1.2 Anuduiussyrinalaswiauavaudiveined
. 10 8.32 1.03 83.20
s
1.3 guURimeanusewesnediues 10 8.43 0.77 84.27
1.4 MmsvSulasulassadnauarn1sdanseining
) o - . 10 8.59 0.87 85.88
AoaNURUaINOALLDS
2. UsE AN nuInaans (Ey) a5 40.49 0.46 89.97

Uszansnan (Ev/E,) WNAU 83.72/89.97

MNeR 2 FedrasadslfEuiueeulatifivussaviamussnszuauns () Fevay 83.72 euenfiansan
\Husrwaniunisel nuhdesasadafduiusosulais 4 aounsaiisravsamganindosas 80 wazUszansnmn
Yowmadns (E,) frwviniuienay 89.97 dfuiuussavBnmeannast £1/E, Javify 83.72/89.97 Fannninnaeifael
frudedaondafduiuosuladieiussavinmidulumunasifiiivun

idlethdedrasudsufduiusesuladluldfunduienslusedn nedwmeduaglwiliad wuirinGousinnuauls
wardidusndumaSeufinntusgedaiou dnifoumusolidomfuuuszuvesulaiiudumesidnionnass
UsuiAsufus uardananamaiudsunlasmeswodiwosiansmeninuaznnelulassainslédonueuazing
wanidsuSeuiseninenslide vilidilowndnSedasaiuarauifve swedwesnsaudouldesnadugusssu
dodasndwjdiiusooulaitisantediinvesmnaassassiiliansouandiifiuiamsuasundasmelulassaiis
voanoAwesld uasinFouausonununismasedlivarsadiauinanudlafigniesindu uenani vssernie
Tutudsuilauaynauiuuasinideuldauiofuiinszinanimaaosuazuanddsunudadiu aunsouand
ussemensliddesianadajiuiusesyladlifegud 3
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o Y

JUT 3 fregnmslifedaeudeufduiusesulatuseneunisiseuivestinisey

2. kanaUSsulisuAMNaINIsaluMIaSNAIEs UIEN I I AansvastinTeunasdansissuifieiednans
Wajdunuseaulaiuinasifosas 80 lneld One-sample t-test naUsINgAWNTIN 3

A15199 3 ANuEInsalunisademesuiemainenmansvestinSsuieuiuinusiiesay 80

AM5E3194ANDS USRS ﬂi;:“ X SD % df t p-value
4onaens 15 1354 | 0.54 90.28 4.83 0.00*
NANgIU 15 1431 | 035 95.37 11.23 0.00*
nslivewe 15 12.64 | 0.50 84.26 n 2.16 0.02*
\de a5 40.49 | 0.46 89.97 8.55 0.00*

v o o aad

* YgdAgynNananszau .05

911915797 3 wuiianuaansalunisaiisedunemdnemaniundimsiansiSeuivesinSou daidy
40.49 Anluiesaz 89.97 ?iﬂgjmd"n,ﬂmsﬁaaaz 80 egneflfaddyneadffisydu .05 wanidousniasizidu
FI889AUTENOUTBINTATIAIDTUIEMIMEIPanT nudmdedanisseuiinGeuianuaansalunisaiesdesuie
Mamemanslusaflsznoudenansns wangiu waznistiwana windu 13.54, 14.31 uas 12.64 Andudovay
90.28, 95.37 uag 84.26 sMAU Teganiinauizesay 80 egnaiiudfaymsadinfisziu .05

3. wansAnwIANAIMTImIns B suvesiniSsuiidanisiseuidtededrasudeujduiuseaulal 3as
wadaf lsmsinsgsimnuinmiimansGeu (Normalized gain: <g>) vesnauiegmausIngfasmsail 4

A157199 4 ANUAINTININSISEu BNy

. e e o . . - AzuuLLRAY (X) ArauiInLn
ﬁamaaumﬂgauwuﬁaau‘lau AZUUULAN — e - msulana
noulsey | wasseY NNNTLBU <g>
1. Uisennsiianediwes 9 2.79 6.25 0.56 sEAUUIUNAN
2. pudTuSsTringlasiasauazau R .
- . 9 3.23 7.00 0.65 szauUIUNaNg
YDINDANDS
3. autinennufouveswedimes 9 4.73 8.00 0.77 JZAUGS
4. msUSulsulasaaiauaznsdansiesi o
e o o . 9 543 8.50 0.86 AU
PilnafoauiRvoInofues
iy 9 4.05 7.11 0.71 J2AUg

s 4 nuiudledamsiSeuseuimeiedae i jduiusesulatl 3es nedwes tnSeuiimnuminii
msnsiFousglussiugs Wousniinseidusisaniunisaidnass wuinfiaaumsalitaesiitnGousinufiomih
msnsiFeusglusziugs S1uau 2 anunisal TiuA audfivnamnuieuvesedwes way nsuudsulassaing
wagnsdansziiinadoaudfvemediuefaniunisalufAsennisifianediued antunisaldrassiitnieu
fanufirmvidmamsteusgluszauliunansdl 2 anunisal laud UjAsernsiianedwes uasanuduiussening
lassasauarandfvesmediues

73|Page

2025



Thanaphat Tabthaisong
JIE., Vol 24, No.3

4. wan1sfnwraunanalavesinSeunlidenisiseulaglddednasasujdunusosulail (Sae wodiues
Anzilasaiady @udsuuunnnsgiu NausIngamIsen 5

= = o o dAa a vsd o A jlawy @ ¢ ¢
a1919% 5 anuiianelavesinBeunsenisiseulaglddedaendafduiuseeulal (n = 72)

e sUsziu dnumsalii 1 | aanuniseldl 2 | detunsalii 3 | aenuniseld 4
FUNSINNNSISBUNTEDU 4.76 4.91 4.85 4.94
suaNduuinnssu 4.82 4.88 4.97 4.91
FNUNITOBALUU 476 491 491 4.85
sunsldnuuusEuudUmesin 5.00 5.00 5.00 5.00
fuTTLIAN 4.87 4.86 4.90 4.87
\nde 4.84 491 4.94 491
syAuAUfianela wniign wniign wniign wniign

1A 5 wuimnuflawelavesiiniSeuiiidenisieulaglddedasudel fauiuseeulatl (Sos wodiues
anumsalil 1 UiiSemsiianediues danadewindu 4.84 anunsaifl 2 anuduiussznindassaiaazauta
yoswoAes fAadewintu 4.91 anun1salil 3 autimisanuieuvemedies 4.94 faadsiniu aanunsalil 4
msUsuasulassainswas mdansgiiifinaroautivemediued Seadoninfu 4.91 weglussdunniigati 4
anun1sal

5. d5UuazanUsnenanisivy

dodraoudejdiiusosulayl 5o wedled fUszAvSa AN Ex/E, Winfu 83.72/89.97 Tneiilousnfiansan
Huswaniumsal 1 4 aumsnifivssaninmganitinusitesas 80 FsduadulinEsudanuaunsolumsata
MeBurgmaingrmansiudanisianisiFeuiganinnusisesas 80 (Fovay 89.97) olinseviesdusznautenan
S1MANgIU warnslvRNE gandnnaisesar 80 (Sogay 90.28, 95.37 way 84.26 Mud1wiv) tniseulianiumang
memsFeusgluseiugs (<g> = 0.71) Weusniinsizsiiduseanunisal aaunsalandinisanuiouremediues
wazanumsaimsuTuasulassaiaasmsdianyiiinaseautfve sodiwe sinGsuiianuimutimansSeu
aglusyiugs anumsaiufisenisiianediues wazanumsalanuduiussenilassaiuazaudfvoanediwes
tniFsufianuinavimsmsiseusyluszduuiunats uastdniouiianufianeladonisidoulaglidedians
deufduiusenulatd Fes wedwes v 4 antumsal lussdfusnniige (4.84 - 4.90)

nsiidedraesdeufduiusesulad 3os wodwes ifamtuiivszavsnmifulumunast ennnndediaes
‘e fduriusesulatilalonalsiiniFeuldiufuiusivanunsaisiassegnasoilles siliAnnsdauna insie
wazidenlounfnlddonuies dsaenndesiunuafnues Rutten et al. (2012, pp. 136-153) itindesasuailounss
PeligissudlanndadaussaulditudeldfdmsnlunmunuuardunanannnaudsuuUasiauls
iesnangSeuainsaSeuiinunmsasdeujuassduanmmedenaiiousss msAnwives Punin (2025, p. 291)
wuirdenisdansBeululanaiieusievuszuvesuladliisusidinideulosmuinguiiuufdimmeas sailoy
Suhiuusddnasumsandesruuiiianudngs delinEeuiamudlademlsntay deudledamaluen
fieanaiadounaranunsaussandlianusluniuniinanvanslfesnedivszaninm uenainiinisiiuffuiusiudeds
Henszauauaulnazusislanigluvesiey dwaliiansidiusunislaa (Cognitive engagement) ﬁqﬁu
Hisuannsaideslesmnufifuivussaumsailwiliodiseiiles duhlugmsainsesdnnuiuaznsesuiodavinua
Fruaules @enndaliuauITeves Bunrangsi (2025, pp. 124-136) inmundenisvaassaiioussefelusunsy
Scratch udmuiidetaeimunfinugnszurunsnsinermaniiugsldesnaditodfny waraeandostuuuifnues
De Jong et al. (2013, pp. 307-308) find1niinsesnuuudediassliflassaiiativayunsdvasunasmadoulowa
NMsNARRITUNENMINITINeIMans svdwalii Fouausoasisenudiladaluimitazesuieysingnisailieg1ad
wiama AsEnansalumsaiadesuiemsingmansvesinGsundadamsiSoudmeiesassdejiuiusoaulatl
Tnomuazsoesdusznaugeninusiegeiidodfameada esndedasadjduiiusesulatianmnsadaady
Tiieuatrsdosursldodniivgna TnefiFeuldilonmadunnusingnisel Srassnismaass Uuiudsusiuys
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uaziusavesmsiUAsuLUaseaues lidlauwnAndaunussmwemediuns 1wy msasuudasmeslasiain
Tuiana wezanuduiussevindlassadstuemudoulfosadususssunniy Snssuaumsdindneliioudila
AnuduusTzning donanid1a (Claim) ningu (Evidence) wazivigua (Reasoning) egnaluszuy fiFeuanunsnii
Yoyailsnnmsdrassnliidundnguatvayuteasuvosnu uazedurenalnvieamavesusingmssiliodaail
AsINEANNTY edpnAdoaifunsAne1ves Hansena and Jumrusprasert (2024, pp. 26-36) finuindeanumsaidnass
ﬂhadqm%umiﬁmafjwﬁimimiywmmaqﬁm%ﬂﬁtﬂmﬁu LaraenAanInuLuIAnYes McNeill and Krajcik (2012,
pp. 121-134) fleBureiimsioulnglinsey CER sztheiannauansalumsesuiemaineimans wszdiGou
sfinAndeulosdeyaiinssdndtundnmamanguiosnsdivgua Sndsaenndesiunuvas Chotimuk (2022, p. 100)
AnuitinBeuilifeusofanssuduiangmiuiesfoamsatousisamnsaaismesuisiilasiainasivgua
Fnenmansldfnitnousoy fuandiifiuindedasdsufduiustionsedunsyuiunisansediugs (Higher-order
thinking) 1¥u N15ARTIAIIZY RamagnensAnwIves Nilsr et al. (2015, pp. 1282-1298) finuindeaniunisaidrass
ansntisduaduauanasalunsieiienesivestinSeulfgetuld uarduadunisaissiesuismainenmans
agneliszAnSnm wu msAinwues Jitpraserta et al. (2022, pp. 29-36) nuindissuamnsaaiemesunsldegaiy
sruunntuiielfdesranads fauiusussnaumsiuaumainermans nsFoudinudeussnniiteaslifizou
annsaidenlosdenanndis vdngu uazmara (Claim-evidence-reasoning framework) Isiognadaiau Judurile
dAgroinsaseAaesuienisinemans (McNeill & Krajcik, 2008, pp. 121-134) f1uauinIniInIenIsi3eueed
tnidou nudileesmegluszdugs TnsemsluvaniumsainsGeusifimadenlsadomivanunsalludingge
wu MsthantRivesmedweslulszendldludinUszdniu illiinSewinanudiladdnuagaiunsnesuienanis
naadliog1uilvana donndeeiun1sAn®Ives Elamtharachai and Promratana (2025, pp. 1-14) uag Joysriket et
al. (2024, pp. 1-12) inuirdenmassdiaiiousiviededraeude fiutusannsowaulvtinFeudalwiming
Inermanifignioufindy uarasnadesiuuuifnues Bybee (2014, pp. 211-221) find1rinisi3ouiilideslssii
Usraunsnlasaasienseiuligiseuaisesdanuilmininnisasieu i anuiawelavestniEeu wuieglusedu
wnflan waaslifiuindedrasndsufduiusesulavanunsaainaussenansieudiinaule ayn wazildusiugs
dseuidniidastlunimaaeswavdunudmeumenuieslagliidnnaiu aenndesiunanisfinyizes Singhasena
(2022, p. 200) waz Singsuk (2022, p. 112) AnuirtiniFeuiinnuiielaluszduinnanmsBeudinudeiaieouass
dosmnannsndouiildnuionzvesmuesazidladomienldieiy Snisdesinoniejiuiusooulati
sianntulundalidsfidnvazrosinnssunadeud (Leaming innovation) fineauwmeluladiivaiunssuiunsduaey
mangemans Helifioutouinnmsiuiduiudlasnssivanmunisaiirasaaiiousts delideadiumudnlely
o uidsaisusraumsainaGeuslnifinssfuauAnadsassduazussgdalunisSeudionuies aeandosi
NM13ANEIUBY Artswang (2015, pp. 58-62) maé’wéﬁaumﬁazﬁau'jﬁaﬁ%amL%Wﬁﬁ’uﬂ’uﬁ‘aaﬂaﬂ 309 wodwes 7
fimunuliiisanevauesionsBoudidadnmeinemansviniu uwidaduuinnssunsdoudiddnonmgdlunis
duguvinuznisaadosuiemaineimansliegnaiiuszavsnmuasddu

6. TaLauauuz

dodrasadaufduiusuuszuuosuladarinsnduaiuauansalunisaiisdiesuiemeingimaniuay
anufmimisnisSeuvesiinGouldesnaiiuszansam dfuagiaoumnsniidedinanlulilunisiansteus
edvnadl Fes wodlwed mudiuniseanuuuiansufiidowdiuaslassadatvayunsdouiiionsedu
madeulsavdngiuuazimauasgradussuy dmsumsifeadsdelumsinumavesdosiaoadeujiuiuslungy
fhegauarsdutuiivarnuats sufadieuiisusiuuunisiansdeufiievsnsessanuiifsfumsiaun e
msaemesuemanemansluuuniunnsnaiy
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ABSTRACT
This research developed the Writing Skills Training Program for Children with Autism, an innovation grounded
in the Visual Cognitive Strategy. The program was systematically developed and subjected to a comprehensive
evaluation of its effectiveness. The population for this study consisted of learners with moderate autism in
special education settings. The target group comprised three learners with moderate autism, selected through
purposive sampling from the Udon Thani Special Education Center during the 2025 academic year.The inclusion
criteria were: (1) official certification of moderate-level autism from experts/institutions, (2) the ability to
perform screen-based activities or line-drawing, (3) informed consent from parents and the institution, and (4)
no health contraindications regarding the use of digital media. The findings indicated a high level of program
efficacy, assessed using customized research instruments: (1) an appropriateness evaluation form for experts,
(2) a satisfaction questionnaire for teachers, and (3) a writing skills assessment for the children. Data analysis,
utilizing descriptive statistics (percentage, mean, and standard deviation), yielded consistently positive
outcomes. Regarding the quality of the innovation, experts evaluated the program's content and multimedia
components, rating their appropriateness at a high level (X = 4.23, SD = 0.30). This affirms the program's academic
rigor and engagement capacity. In terms of practitioner acceptance, teachers reported a high level of
satisfaction (X = 4.38, SD = 0.32), underscoring the program’s practicality for classroom implementation.
The most significant outcome was the impact on learners; all three participants demonstrated clear
improvement in their writing skills following the intervention,
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as evidenced by pre- and post-assessment comparisons. In conclusion, the developed "Writing Skills Training
Program for Children with Autism" utilizing the Visual Cognitive Strategy is an effective, well-regarded instrument.

It gained approval from both experts and users and proved successful in enhancing the writing abilities of children

with autism.

Keywords: Visual cognitive, Writing skills, Training program, Children with autism
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Awdpgegn laud anumngaslumsldnanfudeuianssy (X = 5.00, SD = 0.00) FunsnszdunsBeu Mwsm
ogluszdu welaunndign (X = 4.67, SD = 0.32) Anadegean ldud anudouinnssuiithinsaeliiianunszieiosu

Tun1siSeu wazanunsanumuilismuisdiuiviemeluseninaseu (X = 5.00 wag 5.00 A1U&16U)
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