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ABTRACT

A Study on "Metaverse" Learning Model Development for Creative Arts and
Cultural. The objectives of this research were: (1) To study and analyze creative art
and culture learning models on the Metaverse platform; (2) To develop a creative art
and culture learning model on the Metaverse platform; and (3) To establish a creative
art and culture learning network on the Metaverse platform. This research employed
a mixed-method approach, integrating both quantitative and qualitative methods. The
study was conducted in Phra Nakhon Si Ayutthaya Province using purposive sampling.
The key informants in the qualitative component consisted of 53 individuals: (1)
creative thinkers and artists specializing in Buddhist art; (2) educational information
technology specialists; (3) art and culture scholars; and (4) teachers of social studies,
religion, and culture. In the experimental phase, 100 students from four schools in
Phra Nakhon Si Ayutthaya Province were selected to participate in practical workshops
to test the art and culture learning innovation. The four schools were: 1)
Mahavajiralongkorn Rajavidyalaya School, Wat Chujitdhammaram. 2) The General
Education Department of Wat Niwet Thammaprawat School. 3) Vichienklinsukon

Uppathum School. 4) Wangnoi “Phanomyong Wittaya” School.



Research Findings

1. The Creative Art and Culture Learning Model on the Metaverse Platform.
This model involves a three-dimensional digital environment that integrates VR, AR,
and real-time interactive systems. The technology supports high levels of interactivity
and closely simulates the real world, enabling learners to experiment, express
themselves, and exchange experiences in a more profound way. Additionally, the use
of advanced technology, such as VR/AR and virtual environments, combined with
interactive activity design, stimulates both engagement and creativity.

2. Essential Components of the Metaverse-Based Creative Art and Culture
Learning Model The model should comprise nine components : 1) User instructions.
2) A pre-learning assessment. 3) 360-degree imagery of art and cultural sites, allowing
viewers to explore various connected points for comprehensive coverage. 4) Standard
photographic views of important historical sites and artifacts. 5) Hotspots guiding
visitors through significant art and cultural locations. 6) Videos introducing important
historical sites, worship chants, and ceremonial scripts. 7) Audio tracks, including music
and narrations. 8) A post-learning assessment. 9) A satisfaction survey after the learning
session

3. Implementation and Evaluation of the Innovation. After using this
innovation, students’ post-test scores were 73.06% higher than their pre-test scores.
The average post-test score was 17.50, an increase of 6.17 points from before the
learning session. This indicates a significant improvement. When analyzing individual
results, some percentages may exceed 100% for students who started with relatively
low pre-test scores and subsequently achieved much higher post-test scores. Overall,
the average improvement rate ranged from approximately 50% to 70%, demonstrating
that, on average, the 100 participating students made substantial progress compared
to their initial scores.

4. Building a Creative Art-and-Culture Learning Network on the Metaverse
Platform. Establishing such a network is a key mechanism for promoting knowledge
exchange among teachers, students, and experts. Its goals are to investigate local

information, analyze problems, and develop solutions, as well as to create learning



materials suited to learners in the Social Studies, Religion, and Culture subject area.
This approach aligns with the concept of a Professional Learning Community (PLC),
which emphasizes systematic participation and collaboration among teachers within
the network to improve instructional quality and continuously advance the teaching
profession. Developing a curriculum that equips teachers with digital-media production
skills- specifically, a Digital Content Creator program for Social Studies, Religion, and
Culture teachers-demonstrates an awareness that teachers are not merely transmitters
of knowledge; they must also become producers of high-quality, creative digital

content.
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Inquiry-Based Learning Environment. (Ontario: York Region District School Board, 2012), p. 6.
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FuAs gaun® N7 JULUL manede AefiasianToiauidu uandlvifiuds

ssnUsznavdfy vesdedmelanety ieludusumsdunisdiiununeld

Joyay1 nesiia® Inaumaneveaguuuun Tassasnsiliinainngul Ussaunisal
msnnmant tiausluguvesemuvounus

digdnd dunina® na1n JULUY e Taseasslusunsy wuusiaomse
wuuiisiassaninenuidusieiiassluannisaaneunatuasivas fiansundddauned
azaoahundnyii olynawnuiuifans eusingnisailausingnisavis lnsedune
AELTUST 18I UTENaURNN ‘UQQZJULLUU‘&U 9

Thinkexist® 11;mmvimmmgmwu (Model) dﬁLﬂuquaﬁ’ﬂaaﬁzUUmiﬂﬁﬁamu
yieuuuulauvesnsneasnsiinalisem wiedwesidusununaninufavesdaiiay
Aetuluowien viedsivdemerlinimn

Ardictionaary’ flgnuaumu1ees (Model) 21 manedauuusiassiidudaaiy
vioidulssnmietuiuresssadedydnuavesnsdusiunuddedmilsiieaiaziie
TuowAnvdouuuunuesdsiioiouls

agﬂlﬁdwgmwu yanefe LUUIAeIBEIINEM3auaaIu (Simplified Form) v

Usn9n1sane q Agtauesdiuulafnwuasinunvuiniienanmsessuisusingnisal

3 &uAs EjﬂLLVT, nsALFULUUMIUIsIATIMIEmsulsadeuvuinEn (Gneninus
ATMARTA B TR, InIMEGEIEITANY, 2553), N 57.

* Joyeyn vesila, JULUUNSHAILNANSTANNATSEaUlAENTYTAINNITHUUARALNSNEUSY
dndAnwag ieidSusienudnuuzsuicszasdvacdBou GrordnusSvannuitudn, wningide

Aauing, 2553), WA 26.

5

o

“’gﬁﬂa{ Funswa, miﬁmmgﬂqunﬁu’%mimuﬁﬂﬁnmuwﬂﬁuﬁmiﬁnmﬁLﬁums
N3231887U19 (U?fymyﬂﬁwuﬁrﬂ%’ﬁzjzymﬁﬁﬂ’msﬁm A1U1IYINITUTIITNIIANY, TUNAINeIEe U Inede
A7y, 2552), Wi 125.

¢ James M. Kouzes wag Barry Z. Posner, The Leadership Challenge: How to Get
Extraordinary Things Done in Organizations (San Francisco: Jossey-Bass, 2008), Wi 1.

" Ardictionary, ARDictionary (2008), retrieved January 17, 2024, from
http://ardictionary.com/Model/5908.
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wilalaedu wseluuinsalenaazlyusslesulunsmuielsingnisunaziiniu aasnau

o1aldununslunisaiiunisesdlassnanianald

2.2.2 Yszinnuaazuuuy

stwuusmuAnwmanssinduguLuudsag wernludnguuuunisFous
TumumanedifidnuasifeatutunssuiunmsdsusnfinsumunuansivesesnUsznaud
ddguarsUuuunsidsugidudnvasvesnmsdnnisdeugesadussuumudfogn nguj
MENN1IVI eI BANS 9 ﬁﬁiamqmﬁaaaﬁﬂismuﬁﬁﬁg 9 V94 syuuiiu Tnglnsunis
gouTy ﬁ@%ﬁ%gaﬂﬂﬁauﬁﬁﬂiza%‘%ﬂﬁwL%EJU;@EJLLE;’J ustinnsfinsialuienlsnim “ssuy”
HRERE izuuiw@%qmamqumﬁﬂizﬂauﬁﬁm 9 Guaqﬂﬁsﬁﬂmvﬁamiﬁau;ﬁumwmmLLaz

1
waxa

Houlya1 “susuy” dussuvees lasaniziu 3557 asulansuuuuinaedssianuas
a 7 o = b A~ -:4' ' v '
Wudaasiwasvaund wrswnavarvfdsuuuuiiuananaiusenty 1wu JULUUNg
nsfnwuazdsaueanswuadu susuuilenisguungulueiisufssusingnisa dadu
= ¥ 8 ‘a ~a ¥ = =
sUsssuieas A laluyngmsuiiduuiusssy susuuiilsnwdelunisvenevie
afuseUTINgNIINNANIAIENIET WHuT JUAW sUsuulvaunsnadamansidude
TunsuanemUFURUsYeIfiIMU IR kAL JULUUNLILDIAIUTANG 9 unduiusiy (game
dl a é{ *

wasnaiindu 1uau

2.2.2 99AUTENBUVDIFUKUY

tniwnislanmunesrysenauvesguwuull dell

a

3¢ sy’ 1817971 EULLUUﬁEJQV’;U%ﬂEJUGTUEJ 6 papUszNaU Ao (1) ndnnsaes
UL (2) 5’mqﬂszmﬁﬁumgmwu (3) szuuwaznalnvesguiuy (4) IBaniunisvesgliuuy
(5) wuanan1sUsEiliuNauLu way (6) ﬁauimmgﬂmu

quu 9r9d’ Lﬁu’e]LLU’Jﬁ@@QﬁUiSﬂ@U%@QEULLUUﬁIﬁﬂ%iR]zUEZHQUIUG;/%S 7
psAUszNav Ao (1) i’mqﬂssaaﬁﬁumgﬂl,wu (2) quwﬁﬁyugmLLawé’ﬂmwaagULwU (3)
sruunukaznalnvessuiuy (4) Fmsaiunuresguiuu (5) kuanisussiduguuuu (6)

AesUIBUTENRUTUMUL Uag (7) seyleulunisuiguuuuldly

=] a @ ) a o a a
B3¢ Jeasey, AnuluieanBwlumsdauazuimsnisfnweaufsunsanen (ngevme:
wea. 9. LNSd, 2550), ¥ 162-163.
? aunu 8engd, WunsgannIniazInsgunsfne (aUasusil MeuauINinguana

E]EJWL?JV]H’W‘WQJVG, 2550), Wi 83-84.
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a =0 Y = ¢ o w = Yo X

A wunudd® lanandtia esusenaudidyuessuiuunisiseunsaeulidiall 1)
) = o a = A A & = o ]
fUswey) N nanns wwfa vierudenduiuguvseidundnvesguuuunsaeutiue
2) 1IN13UTI91ELAZ O UILEN NI DAN YL URINITIANITSHUNITHDUTNEDAAABINUNENNITN
gn 3) AN139ATEUU A AN139RBIAUTENOULATANANNUSYDI8IAUTE N UTOITEULTH

o Y Lo = ] = a = o = o

ansathySeulUaminevesssuurionseuiunsuuY 4) dnsesuieviselnveyatiednu
Taouuazmatian1saouna suazwislunszuiunisiseunsaeutus aUssansamesan

Brown and Moberg"! 1@é’l“qmewEULLUUS‘ﬁummmLmﬁm%qszUU (Systems
Approach) AUNENNITUIMITAUANUN158 (Contingency Approach) kagasAUsenaunIy
5ULUUYBY Brown and Moberg Myunainusenauradguibuumukiifndeszuuaennisiy
5 5UKUU @B (1) anmuinaey (Environment) (2) inalulad (Technology) (3) 1A59@319
(Structure) (4) N3EUIUNITINAIT (Management Process) (5) n1sanduladenis (Decision
Making)

NsMvuAeIAUsENBUTeIFULUUTURLAUNISAN Y INBINTYIIUIEUTINGNTUAY
Tn 130%esls uwandenlylvasnrassnuinguszata wWinaneiineanis dadu lunisiivua

¢ ! ¥ v o \ ¥ & v o

aanUsgnauresgUiuuIzUssnaumeezlsun Siwumile dlaswasuazanuduiusidy
281415V URY AUUTINGMIUNAN YT NT0ALRONWULLLIAA NGuY kagranniTiugIulunis
AnungUiuukaazgUsuuty 9 1undn

2.2.3 MINMUIFULUY

HnwnislavinisAinenddeisesnsimunueuuly dwelull

Meason, Albert & Khedourri (1985 a19figbu nflwgn w1150, 2549)!2 TaLaue
TupauN1TasIegURULLY deil Ao

1. Tus3uTudym (Problem Formulation) tielugineglshisanmdaymumass

2. TuiWIULUU (Model Construction) ailiumsnendsanitlasiusiudaym

1149 9 lawarlunisimngviuugasavenesinsainguseaselewuraansiauiziiuy

 figun wsuudl, JUnuUMMsEBUNMsFeu: Madaniivainuans, fumasd 7
(ﬂqdmwwmﬂi: ﬁ;maqmajwﬁwmé’a, 2554), ‘1/1‘1:’1 4.

''W. B. Brown and D. J. Moberg, Organization Theory and Management: A Macro
Approach (New York: John Wiley and Sons, 1980), p. 16.

2 niiwgn wn3ny, MawagULUULAznagnsn1sdaauaaugudnansnisinen
wunAvesszmdlvelugfiniaeidens Jusenidedld (noninusuIygagmanseuiiudn

MUMNVIANAN YT, TR INe sy PAINTAULNINGTRY, 2549), U1 149.
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(X%

nosgianadnyuzamzinoMsveianan nesgreyaasaumaidndulunmsiaunzULUY
prsfilsfanuyu alyanglunsass wasduiiuadlavesylone isganguuuuiiailynie
gwielufgannuauls Sauadudurouun enalulaunisaduayulvussginguseas
lavdolunduiivousuveylsln veyaiisusumiioassguuuy onadveunnsedlaluvme
Fuflunstunns q msdivedinaumnevesanmnsn N3EUFI0819AUNENI YN
1Rssasn MsfinsUsziiuaAauUsUTIuLasmMsRatsanesesyinsy Snnaumsiiiauds
Tavnanlaluguuuiiosans ideanuataum sesfiansannasouaguiuUsiel
unwsadludauuslaung

3. MINAABUFULUY (Testing the Model) Lﬁl@ﬁ;’mzﬂLLUULLE?’JWJ’iﬁﬂ’]i‘VI@ﬁEJUIWJ
POIRITANS

3.1 finnnunsenuanunsaaia (Valid) suuuuiasns ardenalnaiestuni
wsnwmelnmsiadulantu lugsenaenshluly wezaisinnsanfeseduresaiudnga
nmsundamnag

3.2 fnmitluneseduiler3suisurmansisuuuululy vilwiinisusuuss
aunwlunsufoRauesndls Tunameaesdled 2 uuu Ae nsvaassseundslaglyi
voyaluafinfunimeasslsufoalutagtu

a. Msviludnsa (implementation) Werunsnadeusafinisanunsatiluleln
Aemwdnds weelufisUuuulafisrdisesvanysalasunnaglafumsseusulaiuniu
aulawaedinmiiluly

5. MswanUugsgUuuulnviuats (Model Updating) wianguuuuiiunluly
Uszaunrudniauarfiou arsarladinisiam Uulss dssenalmmmnstuidimnees
09ANS AnuNsafitnszuiindwanasumelulasAsnaounieuen

?13‘1]16;,’3"] miﬂ’wmgﬂLLUULﬂumﬁﬁﬂmmﬁﬂizﬂawmgﬂwa%mammﬁ%
a%mazﬂ'mmgmwu Tnonsdavisneguiuy asvasusUuuy USudgsguuuy davhgilonns
pufiunsnuguuuy Ussiiuenumgauvesgile vaasdlyguiuuiazUssidunanisly

SULUUMIETE N SN AU Uiy

2.2.4 nMInTvdULasn1TUIEIugULUY
Py anLeNd1AgveIn AL sUL UL A aNAda UNT anTId UTULUUTUATY
YoUaLTIUTEINY N19M5Ia0UTULUULNAT8T5 T9913l¥N15ILATIEMAINNENFIUT S

ANy (Qualitative) Wazl¥aUsunal (Quantitative) N1595198BUFURUUIINNANFIULTS



17

Aaanwara19lr g duynTIvEey a1un1snTvdeulnaINrang1gaUTIalY

=

wadla M3adA FanInsIvEeUIULIIAMITITIIAB UGN WAL 2 8819 (8YIMS, 2541) Fip

1. m’im’maaumwmmﬂﬁa8maaﬂmmé’mﬁu§ﬁaﬂamLﬁlmﬁz]jaw%am&lmaiw’i’m
A3

2. MsUszInaATRveITsANdLUsAINaT? Famsuszanmaniianunse
Uizu’lm“ajmmana’l ﬂﬁjuéﬁaéw w‘%aamuﬁi&? (Across Time, Samples, Sites)

duu o’ igl,auaﬁiigumauqmﬁwaiumaﬁeumgﬂmu fD NIATIABUALNMN
v993ULUy dlaeitiluenaandonisledsnimeludnueumnzanvessuuuy nauay
sutszanadlunsidunsdsdl

1. mnamﬂ@w;mqqmqéﬁim8&5"3%’8%%Lauagﬂquﬁﬁwmsﬁuﬁa@smmq@
15-20 e nsoufULUUUsEEuA Tz Ay mmLﬁulﬂlf;uasmmLﬁuﬂsﬂwﬁﬁuaﬂgﬂuw
ADAILTBAUBLULLRLLALANS 9

2. a5aaulaen1sUszyndunu lnenIdednuseyudunuiunnaiinegdvesny

9 9
Y v v

sUBUULAZY 39U Tutund e watdiauegUuuuiiannd u lafauaalug gy
Usggudununininy Ussfiuguuvuiisluniunuminzay araduldlauazaaudy
Ustlosunsoslvaaiauensly

3. psvadeulasnisnaaes Ineyddesuiunseaedlysuuuuiiinunduluanin
Twiemnnsaiiaes nukuuuiieanuuulufiedunn TuTmveyauazaLARiiuaIn
auieveafioululrlunsuiulsssuuuunely

Madaus, Scriven and Stufflebeam (1983 p1afidluy WURYANS, 2545)1 Tpiaue
spsgIuMInTIFeusUkeThy dwellil

1. ipsgruanuaidulula (Feasibility Standards) Wunsussdiuamuduly
lalunsauiumsthldufoiess

2. winsgruntuadulsslesu (Utility Standards) Lfunisuszidiunis
AUDINBUNDAINLADINITVDILTFULUY

3. 1INTFIUATUAIIUALAZAN (Propriety Standards) Lfun1sUsziiiuaany

WUgaNT U MINELaE AasIINITIEN

P auu 8ea0dl, n1swauzuluunsumImMsUssanfnuszaudmia (neniinusn el
U9in, PAIAINTUUMINGINY, 2537), U 83.
" Luggans wnadles, “nrstEuaguuuunsaIAuan Bz duvauIINTInedy

WEIUA FeiANTENTETTUEY” (INendinusasmansnuUndin, 989N TaunInede, 2545).
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4. 1NATFIUALATNGNABY ATOUARH (Accuracy Standards) Lunsuseidiuaa
udofieunrlnasraseunquAsUNIUIINTEUTINeIN19E19UNTI

asUlan nmaaunguuuy (Model) lufiveruundimefauuueuiinosnisv
orl5un1 ualaehaluazi3uauanmsAniesnnmg (ntensive Knowledge) iigaiuiFosd
iUy lndney ndudonaguisu wasndnmsvesguuuuilasianiuaians
'g“uLLUUmmwé’ﬂmiﬁﬁwuﬂﬁuuazﬁﬂgﬂLLUUﬁﬁ%&%ﬂUMWﬁ@ULLazUizLﬁumamqmmw
vos3Uuuy lnsaguuaamsiannguuuuiinisdidunisduasstunoulng Ao niswaun

E‘ULL‘U‘ULLﬁ%ﬂ’ﬁﬁ’W’]ﬂJﬂ’]W‘U@QE‘ULLUU

2.3 wurAnnenuimnalulaglaniadiounaiulanase (Augmented Reality : AR)
2.3.1 A2NUNNN8VRIlaNLEN B UNAIULANa3Y

Augmented Reality w38 AR iuinaluladfinaulanvesninuass (Real World)
wrtulaniadiow (Virtual World) Tngledsweunmanudiafieglulaniaiion luoguunmdiu
330 9 lulanvesarudusss iunassiava uua M’%@@;Uﬂsmj?i'u q warlranIsuanInm
4 1aNT3e (Real Time) Bsluatnan AR sxwniunuminniuluiiauszaruvesdenuiiay
dnlluee aunsvily uwiuids waveeufiamasiuunnm ($nwwa, 2556) Tanwasieunay lan
939 (Augmented Reality : AR) Lﬂuﬁaqﬂwﬁﬁlh@’ummauﬁmﬂ‘wmwizmﬂ ﬁﬁﬁﬁmmﬁ’m
analludnuairans 9 fu laun

nwwa suyaed S Tnaanumue aruiduaiaunafis (Augmented Reality: AR
Ao weluladinaunausemisanduae uay Tanadeufiasstummanuaiefuni
%aWﬁLLa'gLLaquﬂsajl,%'amia@m 9 s'ﬁqﬁa'iflLﬁumsaﬁngauua§ﬂ%auuawﬁﬁl,ﬂuéwﬂizﬂau
vulaniafiou wu nwns1fin 3dle sUnssawiR wagvenrm s Wumealuladiinay
Tanuasama3s (Real World) wnulaniadio (Virtual World) Tnele3sseunmauiiffiey
Tulaniafiou lWeguuninilifiuais 4 Tulanvesannuduais anunaesiiva tiuuau vie
gUnT0IBY 9 warluHan1uARIN T B 1281934 (Real Time) Fsluowiam AR aziaundunum
wnPuluiauszariuresdsnuiivndulume aunsnlnlu uwiudn uasreufinmeswuunnn
Taniaflounaiulanads (Augmented Reality : AR) iiudogealniilasuauaulanuas

Usee dnlvAdndnanudludnuaienis 9 du lawn

" $nwna sunyaea, “HateBunisissuilanadiounaulanaie (Augmented Reality) ¥AN1S

AULAZNITABY,” Unuans aam. 41, aﬁuﬁ 181 (2556); 28-31.
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Tnase e3n'e (2556) TnAumunedn Augmented Reality 150 AR tumalulag
Anauolanunanuiues (Reality) uazadnuiadauase (Virtual) wineiuniuian
N ' & N ¢ o “a P Y - a
gUNIUATNY LYY LIULAYL ABNTINDT BBvnIIT 13RaUNTaNdY 9 TNEIveITInaliowds
WUAPINANIUNUIADABNTIADT WBTlnes lUsiaAmaTTogUNTULaAINE tAEATNEIoUAT
= é{ a a v o ‘o ¥ y‘v a a gj = N aa = =
MUsngUueziufduiusiunvulaviui dnsidunimils omeaulia nwedoulmuazsiuds
P Ao = Y dll '
amiadeulmniidesseneu Yusyiuniseaniuudennas JULUY
Feng Zhou" Taumisnem Wuwaluladreufiawmesasunmaloudunmiias sy
¥ o a = ' a IS N = ¥
szgouviuiuingmenmeninlunaIds@uananinauduassatiou (VR) Mduileinisasns
amlusduuuidnea lneiylyszgniildluanmwinasuaiouaselaauysauuuinndu il
anunsalamauiunmialiouiastume ngasdlulandidle
a3Ulann Augmented Reality : AR Wuwalulagfiunssuuaruassaiiousmuiniu
walulagnmiiieasdaiiaiiowdss lngthingiaiiou veyaasaume n9 9 Usenaunignmil
AELRR (3D Object) nwiad oulia 3dle (VIDEO) tdes (AUDIO) 3 oenaavidudefidides
Usznaud uey Aunisesnuuudeunazyuuuy Jesndssnovresainndwdunind wiain
ANTNKINADLAIILUNIANTI INUTONAKITHAZUNTAATINAD ANY 9 1 LIUWAN AOLTIWBTIEE
Fdl' d' d' 4 - v a = a s A a
UNIUBUNIN LIV UUWITUABLNTY AILNATANNAUABINIABINTIAN MNATBUITIRY
WAPINANTUVUII0ABLTIADT NUIIBIVSANNIIONS YUIBUTAUER ULLASDIRENIN W3 UL
QUNIULARINADUY MIALHUNNTOBNLUUAINTIUNTSEUF MniUsnguuasiufduiusiuyisey
viunndludnuazn s aulii Medeulm @ewseneu mininSeuiannuganinnseii

vaya (Content) finruunaulawazanuduasannyy

2.3.2 Uszianvaslantddiounarulanass
Tantadounaulanasy @1uNsaluIUIEIANAINAINIATIZUNAN (Image Analysis)
W 2 Usznm ($nwwa, 2555) lawn

1. n1saasizunnlagandauisanasidunanlunisniaiu (Marker Based

v
M =~

Augmented Reality) @ulveylvnununeuiamesmenisi@susianisisauiie vindu

1 VLWGQﬁé w3, wanunum 3D glanauasuaiion (Augmented Reality), Lonans
Usenaun1sussens (WasUgy: nMalvimalulagnisfing AIEANWAANEANS UWINeNdeAalans, 2556),
Wi 23.

YF. Zhou, H. B. L. Duh, and M. Billinghurst, “Trends in Augmented Reality Tracking,
Interaction and Display: A Review of Ten Years of ISMAR,” Proceedings of the 7th IEEE/ACM
International Symposium on Mixed and Augmented Reality (ISMAR), 2008, 'mjﬂ 193-202.
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A 3 ARluguuuunng 9 viseluuinsafiidu QR Code dsiiornduguuuunisunaueilafy
anuileuannfianguuuunids wsesdundnnsinenenisujifuazasantunisudniion
A
Ngn

2. Mmyeevamlaglydnuarang 9 Meglun1mininsien (Marker-less Based
Augmented Reality) 1w Tasguuiinia (Location-based) nuansvnlny Ndduialuda AR

Ussmiliauiian lawn wonndady Laryar
2.3.3 99AUsTNaUNanvadlantaliounaIulanasy

sanUsznaunanvadlanialouna1ulanais Usznaunie

1. 113AN03 (Marker) ¥38138n31115A8Y (Markup) #38Le815An (AR-Code) 1
Tunmsivuadwuavesing

2. Mudyeyann (Eye) lonesiunusves 18a15lan (AR-Code) kadaauaya

¥ . ! ¥ aa ¥ =3 ¥ o ‘A & LY

L1 AR Engine 1wu naedidle nasauway nasdlnsdnnileneniedidudyayia (Sensor)
o
au 9

3. ganwITluaIunIsUsERIana (AR Engine) iuddasveyafioulaniwen
FoNAWITVTOmUUTTINANATRAT A VT TnguUUALER

4. @1uuanina Display n3evouaniunaliioluiiunaveyawansdunind AR
Engine @ Inlugukuureinmviadile Wi 300 NATBUATYY 30N INABUTIABT 00N

a ad

< < o T a = 7 . ¥
LLV]ULamﬂ@ﬂqWIﬂiﬁWV]ﬁJaaaﬂﬁaaﬂ FUUY LINd1UT033UNaDY AR Engme LLAZIDANIN LU

ey

aefiu Tugunsaunden wu nsdnnilononsedu 9
2.3.4 Yssnnnsuansnavaanalulaglandiiounaiulanasa

Isdale'® TuunvinvDdlan@lauNaIULanas mmgﬂLmeiLLammaaamﬁu i

he

wila 619

1. Taniaffounaulanase wuuuansnalnensuesiuaud (Optical See-through
Augmented Reality Display) H8n#agn151197U A9 ;ﬁ%zgmﬁqﬂﬂiajﬁwmﬂﬂﬁiwLLmagj
gﬂuwﬁwmmrﬁiﬂ? TmaﬁﬂuﬁwﬁamLLaqmﬂﬁ;ﬁ%m}uﬁumﬂamwmélam%mazazﬁaum 7
lé{mmﬂaamwmwﬁﬂLsdyﬂilé’ammaﬁ;ﬁ% NATILVB AW A0 AT TN A

AMNLELloU

'8 J. Isdale, What is Virtual Reality? A Homebrew Introduction and Information
Resource List, retrieved January 20, 2024, from Columbia University:

https://www.columbia.edu/~rk35/vr/vr.html.
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2. TaniailounaulanIUWUULANINAAIBLATDRNBAW (Projector Based Augmented
Reality) fidnwaizmavhnuemanwiladunaluivingineanisiiuainans (Texture) Wulan
wilounaniland3e wuuiiuseasdenlniuingase

3. TantaflounaulanasWUUULEAIHANIENTNOINIUNaRNIALE (Video See-through
Augmented Reality) fdnwaugn1svine fis muvesanmiinaeussdlugutevos lyazgniiu
AMAENaadinle MNUUATgNUINTIAUNNNT NN Rumenauiimes waitnalaall
Y] a ' 5 % < = = Vi ¥ &
freuanmanognswnvalylugUnsumannaseufsuitowaninalyyluueiiu

4. Taniailounaulanass Laninalneaanin (Monitor-based Augmented Reality)
dnwagnsvinueglenasdinlelumsyivunnfunmasan ngiuruseinasszgnatluds

a ° A ¥ ¥ ¥ vy ¥ Y a av ¥
reuimesielyduveyalunisaseninnsiiin amnsinilaaggnuilusauiuninaseilaain
Y oo > v Y Y] 2 = prpning ¥ Y ¥

naedilanamanlnrzgnulunanmadmureddunstiiaenisasanm ludnvaeaswlagly
naasaewhaglyn1slanmanIemenIsaiUNSHAnHAYaINaRdlUIN tngrlrnuavauluanes

TowialrlunsUsm ezl ndenAaa Ui NSLERINATBINMNULALIRE
2.3.5 Unumvadlantdlauna ulanasa

Jaqu lanaiiounanulanasauniiunumlunaisniu (Addams, Mike) fadl
1. frunuuazautuie lanaiisunaiulanasanuisarnunluieweEuasnenis
UNLLazANNTUT INgRNNUNTFURUUERUANUNUIM %138 1NN815AHA (Role-playing
game: RPG) dsluauianaiunsaunlusiuduszuulaniadounaiulanasanelvyiauiiniiug
alousgluaninwinaeuass gauinaugdniduaiundslunuuasauduiisguuuy a9
9 lnegnaiionsss suglarluamuniwiodudiasashuny dmsuaiuanududs ssuu
AMUITUATDUNAIULANATIAUUAUUNITUNAURAUAT NITHAAIAZAT N1TLANDY VBIBIANT
3319
Y = - a ° S V! ) aa
2. fumsAne lantatiounaulanassanunsadiunlssenalysuiumalulagau
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1 an immersive and interactive immersive and interactive virtual !
! simulated environment that is content spatially registered to the :
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a persistent and immersive simulated world (VR or AR) that is
experienced in the first person by large groups of simultaneous users
Al who share a strong sense of mutual presence. ’
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AUITN" #30 Professional Learning Community (PLC) ILUUNNSHAIUTILLAZAIILTINTD
Y94A3MATEY LY TUTZUY BHAILIANAINNITIANIISBUHAZENTZALIYTNATEE
! dl 12 o o o d‘ v yd o v d‘ aa o g

notlad’? Msdnvimangasieauasinidvinuelunsiuundediva luguwuundngnsnis
WaWinwe Digital Content Creator §1m3UANANANTERIANANYY AAUILALIAIUGITU B9
wandlyiuienisnsentdn a3 Wwlndewnieneaniug wdmesduyndnionids
an o oo ¥ ‘13 A cs o ' ﬂ Ql a ! ' o a =
AvianlinunmuarasTeassa’ WeinlsaeudinaridulsuSeuasev e s Inan
Y09ANEATAIENT dnsaslidnsendunanisuaeuwazeanufifinisaeu Jadunisauaiiy
sdasemneaneAIA1ans AU lsusswaieviglnianuduiusiasnissiudenulunis
auasu uarmuivnai(Teacher Professional Development) Waluagwagdansaeuly

a

sULuURIaUsEnaunsseugdmsutnssusazdudeuseneunisaeudmsuaguedlsaiou

DYILNDIY

1
5.3 UalauUdLus
AnzEITulAATUTBIAUBLUEN1TITY 1389 “Metaverse” WauguluUNISISEUs

[

AaUrharIAUSIIUINES9ESSA Aall

5.3.1 daiauauuzAIun1sWRINIFULUUNTRBuULLNanWa SuALISE

TumswannsUuuunsSeusuuunaniosuiumasa giseuietinide e
swaBen fail

1) MseenuuuUszaunsaidadaney (nteractive Learning Design) AITINITYS
anselulad VR AR wazanmuwinaomaiiou wielngifeu “lnldey” luaniudinig
Aauimusssuuuuanads uay lunsdafanssunisdougfianasunisasiior (Hands-on

Experience)

2. Johnson, Teacher Collaboration and Learning in the Digital Era: A Guide to
Building Professional Learning Communities (New York: EduTech Press, 2021), p. 42.
35 Kim, “Virtual Cultural Education for the Metaverse Generation,” Journal of

Emerging Education Technologies, 2022, pp. 45-46.
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2) nsWaudefdtainainnane (Varied Digital Contents) Tynm 360 oaen
Alodu unusseeides vieinudiaosanunisn Weveefifnnaideug 431990 “Hotspots”
FoulosoyaiBedn

3) nsatuayuaslnu Digital Content Creator insziflasanagionalndidty
Tunsduindeunisiiousvosifou asuiemsinstauaglaensiaumdngnands
UftAnslnasladninueaumealuladuazniseenuuude uazarsasaiumsanaeionns
aruiiiosevias ydsmgeumalulad uazinoenuuudedda

4) mﬂﬁmmé’ﬁaﬁumiﬂizLﬁuwaﬁaug (Assessment) Fendudsddnlunns
Uspiliunauasyiiou MseenuuuiniesioaTiinouiou-ndudou (Pretest / Post-test) uay
a5ty AanssuUseiunati nanvany (Project-based, Performance-based #5® Digital

Portfolio) idannnasfiuianssuNIsEusuLMNaalasILAITae TANaae9TaUATY

5.3.2 datausuuzideulsuredmiulsuioundeasniswaundenisisouiuu
4 ad
LWANND TULUALIFE
Tumsannukuunisissuguuunaniesuuaise uleuisvedlsaieutonidu
audAglunistuindsunianandulunisiauisuuuunisifeusuuunaniosuunisa
Wugusssuuavanunsainluanifiunisiness dadulsaseudansiinisivuanagaidunig

v

N

he

1) N153naT59UUTEIULALIATIET NS (Infrastructure) NSIANILMAINUT
atiuayauUssanalunsdndeagunsal Lyu Wil VR, Asuinasalungs wasUSuugessuy
a ¢ Yo < = = § - T A o ¥
dumesillalndanuiiuaziaies naondwenauls n3eennaInuTIULe (MOU) fuy
Tnusmsunanviasy

2) Mswsgunumalulagnianisdnel (EdTech Support Team) d1m5ugua
avasuadvayu usnisag luaumalulagiiieweiamunde andunisilneusy siudegua
JEUULArgUNTAl MRannaauasy “Coaching System” s¥mneasiiisimngaumaluladiu

' a A - ¥ @ = Yo oA
AFNANANTEITU 9 Welnssuiunmsiandedululnesneiies

3) mrvaseiusinsiuandugaunuiuasienyy (Partnerships) N15asUINAIY
A o ¢ A = a Y & oA oA YR
TullefiuanzaIAmans vivonzmalulagansaumavasmInedeluiug iWesiuiuiaun
wananstineusy wielusinanaaes

4) NM5IUINTAIIATUANNUADANE (Safety & Security) MuuauleuIgnIsIAU

wazlyveyaniseu (Data Privacy) wagluanuzas-unissuieiiuanuvasaienislesiues

'3
a a

U3z IUANULASINULIATA WU YDUNNTDIVDILNAANDSTY KI0N15aLLINAVENT
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5.3.3 Yaiduanuzdmiunsiseadsialy
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ToLAUBUUEA

1) msiwanidadsiluAnyiiub Lﬁ@lﬁﬁmmmugizﬂmnéﬁu

2) psfimsthwansideadsiily sumawauamazﬁmuw{asaﬂmmg waIRIL
LﬁwﬂuﬁiaaﬁuﬂiﬁmamqmLﬁwﬂuﬂémmizé’mm?ﬁﬂm FAUILAL IWUTTTH

3) ﬂaiﬁmﬁé’aL%ﬂﬁmﬁ”mmaé’wémiﬁaugis 2817 (Longitudinal Study) Aanu
wamiﬁaugﬁaﬂzLLazi’muﬁﬁwﬁummL"Egaﬁluﬁwnmmuﬁu (6 Wou - 1 9) ieusziiiu
Arudsiuvasasaang e vidoviruaRvaSeu

o A

4) A25ANTUS SUMBUUSEANSHATDILNAANDSULUANLISANUA DRIV AD U

'
=

i
(Comparative Study) naaadluinannasuiuniisaiiuiviio AR 38 VR Luulfed 9 Liteg

LT3 gAopu wavUszansnaluusuniianeiu
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ABSTRACT

This research aimed to: 1) study and analyze a creative model for learning art and
culture on the metaverse platform; 2) develop such a learning model; and 3) establish a
learning network through the metaverse. A mixed-methods research approach was employed
in Phra Nakhon Si Ayutthaya Province. The qualitative sample group consisted of 10 experts,
while the quantitative experimental group comprised 100 Mathayom 3 (Grade 9) students
from four schools during the second semester of the 2024 academic year. The research
instruments included an interview form, a needs assessment questionnaire, a satisfaction
survey, a learning achievement assessment, and the developed learning model. The data were
analyzed using instrument validity through 10C, difficulty index (p), discrimination index (r),
descriptive statistics (percentage, mean, standard deviation), and a Paired Sample t-test.

The research findings revealed that: 1) the developed learning model utilized a three-
dimensional virtual environment integrating VR, AR, and real- time interactive systems,
effectively enhancing learner engagement and delivering an immersive, real-world-like learning
experience in art and culture; 2) students demonstrated higher post-learning achievement,
with an average increase of 73.06% or 6.17 points compared to pre-learning scores; and 3) the
creation of a learning network fostered knowledge exchange and supported the design and
selection of instructional media tailored to the Sccial Studies, Religion, and Culture learning

area, aligning with the concept of a Professional Learning Community (PLC).

Keywords: 1. Metaverse; 2. Learning Model Development; 3. Arts and Culture Learning;

4. Creative Learning.
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