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Abstract

Thesis title: Hybrid Learning Project-Based Learning Platform through Virtual Reality
to Promote Collaboration and Creativity. Research Objectives: 1) To synthesize the process
and components of project-based learning as a hybrid model via metaverse to enhance
collaboration and creative thinking. 2) To develop the model of hybrid project-based
learning via metaverse to enhance collaboration and creative thinking. 3) To develop a
hybrid project-based learning platform via metaverse to enhance collaboration and
creative thinking. 4) To evaluate students' collaboration in using the hybrid project-based
leaming platform via metaverse to enhance collaboration and creative thinking. 5) To
evaluate creative thinking in using the hybrid project-based learning platform via
metaverse to enhance collaboration and creative thinking. And 6) To evaluate satisfaction
with using the hybrid project-based leamning platform via metaverse to enhance
collaboration and creative thinking. Research Methodology: The research is divided into
four phases: Phase 1 synthesizing the process and components of hybrid project-based
learning via metaverse. Phase 2 focuses on developing the model of hybrid project-based
learning via metaverse. Phase 3 concentrates on developing the learning platform as a
hybrid project-based learning platform via metaverse to enhance collaboration and
creative thinking. Phase 4 studying the results of using the hybrid project-based learning
platform via metaverse to enhance collaboration and creative thinking. The sample group
consists of 25 undergraduate students majoring in technology education from the Faculty
of Education, Rajabhat Suansunantha University, selected sampling through cluster

random. Research Tools: 1) the model of hybrid project-based learning via metaverse to



zenhance collaboration and creative thinking 2) suitability assessment of the model of
hybrid project-based learning via metaverse to enhance collaboration and creative
thinking 3) hybrid project-based learning platform via metaverse to enhance collaboration
and creative thinking 4) quality assessment of the hybrid project-based leaming platform
via metaverse to enhance collaboration and creative thinking 4) collaboration assessment
from the usage of the learning platform 5) creativity assessment from the usage of the
learning platform and 6) satisfaction assessment from the usage of the leaming platform.
Research Statistics: 1) Mean, 2) S.D., 3) Median, 4) Inter-Quartile Range and 5) Q.D. The
research findings reveal that

The Model of Hybrid Project-Based Learning via Metaverse to Enhance Collaboration
and Creative Thinking consists of five components: 1) infrastructure system, 2) hybrid
learning, 3) hybrid project-based learning process via metaverse, 4) collaboration, and 5)
creative thinking. the evaluation of the suitability of the learing model is at a high level,
with a high level of agreement among expert groups. the hybrid project-based learning
platform via metaverse to enhance collaboration and creative thinking comprises three
components: 1) learning management system, 2) the model of hybrid project-based
learing via metaverse to enhance collaboration and creative thinking and 3) collaboration,
creativie thinking, and satisfaction. the evaluation of the quality of the learning platform is
at a high level, with a high level of agreement among expert groups.

The evaluation of Collaboration and Creative Thinking from using Hybrid Project-
Based Learning Platform via Metaverse to Enhance Collaboration and Creative Thinking
reveals that students' collaboration is at a very high level, with an average score of 77.1,
equivalent to 90.71%. The evaluation of creative thinking is also at a very high level, with
an average score of 69.8, equivalent to 93.13%. The evaluation of satisfaction from using
the learning platform are highly satisfied overall.

(Total 225 pages)

Keywords : Hybrid Project-Based Learning, Metaverse, Collaboration, Creative Thinking
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gunsaimalulad wu Online 70% fiu Offline 30% +Wudu JULvUNSSBuswuUTdwald

= a o v

HiFeuatunsadufdunusdudasuladis 2 3Uuuu @a1unsainn1siseug bA i awuy

Synchronous 71513 8uuazy douausaduduiusuuu Real-time (Face-to-Face) wag

Y Y

v of

Asynchronous Aidunsi3sudiifiZeunazdasuagmuazyaanariu (Tangjitnusomn, 2015)
Fafuzuuuuresnmasuifesianuarusudsulaimaluladinssgndldlunsdnnig
Founsaou wasdunilsludsiduiitouuaznevlandfiSou AensFounsaeurmszuy
wsergluguiuusg 9 wu nsdanisiseuieaulal uasnisatiufanssunsieus lagld
anmundenlunsiSeunisasussuladiiltiiumeluladidugiu iugunsalvdesniaung
fing 9 i eanunsoduaiuanuAndeainassalidudiFou sedeaunsaiufduiusld
yannvaesUuUL sauuulsrauiinauaglivszanudfna shltaadosidamediunan
uarnadndstuSeuresionisunienm faounasdSeuannsosdufianssunindeunis
aouldimuunfusiagegsnsaniuiiiu (Srisawatchim, 2011)

mMsBousuuulassnudugi (Project-Based Learning) lunsdansiFeudianungn
poulandredsruuisanuiudsundadldosiaumneaunasivssans o fednaiFeusly
AMSTE 21 fios “Admanszin” lWgmaseus “invsiilonsissiinluamssui 217
( 21st Century Skills) fiffapulsiannsaasuls §EsudesFeusion viedntonildoraoudes
Laou uwadeIeanwuUNIsTeus wagduienuasaIn (Facilitate) lun1siseus TidSeu
SeugannIssukuUaievi udinisiseusiaziinainnelulawazaneswenuies n1s
L'%&Jui’l,wm'i%'aﬂdw PJBL (Project-Based Learning) 6'??&mié’]’mﬁaﬂsimﬁ‘il,%uiim%ﬁﬂsﬂmu
Hugu SeduasuliiFounduanseanund udaouldinisialuussegissoiiiog
(Thonghaew and Chaijaroen 2020)

Insaugie (Metaverse) Insnaugiinviewmalulaglanialounis Metaverse gn
mﬂmszﬁdwzL‘fluagmLU§mm%ﬂimp}uamqma%umaiﬁmaaasiw%a (Internet of Things)
fnsraundaduanminndonignainstulasmaluladnesfiumefitol il daulddudarty

Uszaunsaininamestuussaunisaiasaiinatunsnluszeznsn Metaverse azanunldly

Y



Wowaunuludiulnguamenuandfadyiiligldnulddvssaunsainialiousss

paRnIuaINNTaas U fauRusve s uungulad Wil U sunsugldusnseu
Favia videusiumhsnumasgealondlunsdesenmaluladlgmsldnulivainans
598U (Raviwongse, 2022) wilsludndnualiiddyresinsnaugiin fe n1sdsudinuves
yanafivarnvans Tagludnsnaundevsdtudlidnnsuyane uandsuamufndiu uay
ANIyAINTIIANG 9 1 sEund n15UsEYL uazn1suanInewATn Tnedandni
Antuldauuudamnedannuaedu wasdanwuetulagldldinsdamnedamd i
WA ldaudnsnaugiinldnuedunguaulmi q Aludiauszdriuldldnuiee
naneduBnuisioamsdiviliAndsasluguuuulnsit (Wuthisen, 2023)

anusamile (Collaboration) iuvildunuiAaiinuglummsswi 21 nmeldinuznns
Bouduaruianssy duduinueidfglunisiiounisaou Wesannsiufduiussewing
diousandusou faou uardaindonazanunsndsmaneiFoulunisiianudildsuly
Useyndld sudeannsadiasiest duasied Useilluen ad1anadny Wauiaues wagsi
oAuTafiefinnsieansld eillunssudetuduiiufudasauddins Wunsdoudid
fugmsnaiginitnsihauauden esndimsuanasunnasuszaunmsallungy way
SuilavevlunisiSeuvdensiauseangy dudumsiBousminangisousuladufinm
FupiuazdfiRfanssudteliussagassmngldosaduauannn dmunmsdanstous
fvnzanduiFoudadudadfyiesvisduaulif Fouldimudnenmlvfsdnanves

autaskazaIunsansdialulanusanuiduaisldegredaugy (Jarusawat, 2020;
Juithong, 2018)

'
a o w 1 a

ANANASI9ETIA (Creative Thinking) LudsdAgyeg1ede iaidunisiniouauls

o

wiaufunsiasunlasmazingyalvlegraiuseAnsnmuazaiaassd denalniiuguly

Y Y a a

mMaaAudAyganfen1sine Aensiseuinilalenalidsoulnnudnasiseassd

Y

a1u1saassAasedanng q lunisyihounsaudualuddnussiriuldegradamunin mee

[

arwAnasassdidunuanRiddyUssnmilsiinnaudiel uandudsiivannliAnduld
Fauitelindeufiarsuiunisasunlamwesdsaulan Fsesfiasitmuanudnadiaassd
Fadudnddlunsduasunasimunmiuadyinmivesusyma nsfianufnadieassd
gannsaduaiunsUsEAvsAnduuianssusuing q Adanuwlanin wasfudselow
gauannsafiasdunsmdnsulidmuimuimile (Sottipolanun, 2021)
PNUENNTLaENg 119 u {ITeiiuaunisndndudeosinuunanvosunisiseus

lassudugruwuulavianiudnsaugdiafieduasuanuiiuiowasaudnaseassed



(Hybrid Project-Based Learning Platform via Metaverse to Enhance Collaboration and
Creative Thinking) FaunammesuilanunsnihludsegndltlunsiSeunisaouiitiunisaaids
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1.2 Inussain1sidey

121 Weduanzinsruiumuaresdusznaunsiouslassnuduguuuulauiasiiu
Jnsaundnieduaiunnuiudouazanudnaiieassn

1.2.2 derimunguuuunsBeuilassoudugunuulevinihuinsaundaioduada
ANUTIUTOUALAIUANAT9ETTA

123 ilowannunamiesunisdouslassnudugunulauiaimsnsnaugiinie
duaSunusiuilouarANNAnas1EsIA

1.2.4 Ussliuanusiudevesiiouannistdnuunanresunisseuilassnudugiu
wutlaudanudnsnaugRaiieduasunnusudeuaranufnasiassd

1.2.5 UszdiupnuAnadvassaannisldnuunannesunisseuslassnuiugiuiuy
leuimriudnsnaugfindfioduaSuauiuiiowasanufnasisassa

1.2.6 Uszdlupnuiisnelaainnisldanuunanesunissouilasenudugiuwuy

lausmeudnsnaugiaioduaiunnusuiioussaAuAnaseassa

1.3 duNAgIUNITIAY

1.3.1 wansusziiiuanusindevesisouanmisidanuwnanrasunisisouilasenu
Jugruwuulauianudnsmauniin eglunadiseaud

1.3.2 wan1suszifiunnufnasnsassaainnistdauwnaniasunisieuslassnudy
gunuulauiarudnsnauniin eglunaeisedud

1.3.3 wan1suszdiuauienelaainnisldnuunaarasunisseusilassnudugiu
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1.4 UaULUANITIVY

voualunsife fveandoadsil

1.4.1 Usyunsuagnquiiedns

1.4.1.1 Usz91ns Ao dndAnwisesauUigyins arvmalulagnisdnwinas

ABuTADS ALTATMANS WINeNduTTigaugium aaiSeud 2 YnnsAnu 2566 7
amzdousouinnsdeulusunsusasnswamisenndieduion1sfnw (Computer
Programing and Developing Applications for Education) 2 ngaiSeu 37uu 50 vi1u e
ldldlunisqungusiegnsluniside

U = a

1.4.1.2 ngudieg Ae UnAnwinmasdnuluszaudSygyns avunalulad

A7)
I

MsfnwazALiames AazAsmAnS iInedosvdgaugtiun SudR 3 flameadou
Sowinnadeulusunsuiarnsiauiuenndnduiion1s@ng (Computer Programing
and Developing Applications for Education) mMaidewdi 2 Unsnwn 2566 S1uau 25 i
MENEULUUNgY (Cluster Random Sampling)
142 vouaiuilom
msitelunsdiuiunifelneldseinmadeulusunsuuasnsiauuenndindy
Won1sAnw araseudl 2 Tn1s@nen 2566 Fuin@nwusyyns avndvinalulad
N13AnwIkazANNINeS AMEATAENS UnINeaes YA gaIugEun 1unquiiedis
1u3U 25 v laggsdnyinanisusziiuanusiuile nan1suseiiuauAnaieassn uay
nansUszfiumuiswelaanmsldanuunaniesunisizoudlassudugunuuleuiaie
daasunnuuiiouazanufnadassa lneiudoyannnsmaaesiungusiess
1.4.3 YDUARIULIAN
sroznaluntsdidunsiderionun 8 dUani daud Suanau wa. 2566 NUAIAUS
W.A.2567
1.4.4 fuusililunmside
1.4.4.1 fuUsdu fie nsseuilagldunanosunisieudlassnulugiuiuy
lau3arudnsaugin

1.4.4.2 fLUsand Ao AINUTINLD AUARESISATIA WarANUNINDLD



1.5 fgusnianiy

1.5.1 msssuslassnudugiuuuulauia (Hybrid Project-Based Learning) e
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a a 1

JURUUNISS BUS NN SHENNAILIEINaNTSSsus kuuoeulal (Online) wagn1siseusnuy

solal (Offline) wazdn1sdnniaieusuuulassnulugiu wiulidiseu $3nn3inidedn

Y

I
o o ¥

9 fiseuasiiaufuRieiauaus uaznsedulvdiseusdnduna S9naeA1a1u F9nuatam

Y
[

ANUIAULDANDRBUAININTINUBYINT FANATURAEYINIAUUNTANUFTAUNY Feanunse

=) 1% [ 4 1

nsrAularaiusiunalalvieenseu nseReIesunarduAl TIUTI ANUIIINUEINNT

3

)= 1 1 [

watduayurselaudeteanufgiu Ingn1sinnsiseus danunsaudsdngdiunuusd Ianis

4

SUNNTARUARINT daalviglSouaunsaliujduiusiugaeulans 2 suwuu Nensiseusla

MUY Synchronous NS sukasH@ouanusaiiuduiusiuu Real-time (Face-to-Face)

=

uaw Asynchronous MifumsFouiiigi3oulasiaeusgauaztisiartu dwalsiausolia
ﬂﬂiL%Suilﬁnﬂﬁ VIALIAN (Gamage, and Dehideniya 2022; Tangjitnusorn 2015; Thonghaew
and Chaijaroen 2020)

1.5.2 maFeuduunleuia (Hybrid Learning) vanefls sULuUMTSousninsnauNany

seninansiseusikuveaulal (Online) waznseuiuuveeanlall (Offline) lnaunsawus

= 1

daduaULAIANTITEUNTTADUABINT LiteanAMrABNa Mg Unsalnalulad 1y

Online 70% fiu Offline 30% 1Jusu JULuuNsSEuwUUTdNali S euausalufduius

A v o

Audaoulans 2 JUwuY ausainnIsiseustaviewuy Synchronous MELTeuLazEaau

Y Y

a1unsodUfdunusuuy Real-time (Face-to-Face) wag Asynchronous Mdunsiseus

a

AiSEuLaaauagauaryIIa1iu (Srisawatchim, 2011; Tangjitnusomn, 2015)

1.5.3 nsiseuslasenudugiu (Project-Based Learning) viunedia Wunisaeuiliul
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¥ a wva A v ¥

138U $3nn1sviTunu Tassnu wieddeidn o fiseuasdleujiRmenmuinius vinve

Y

nUszasAnanvaIn1saauluulasudensygu WSeuidndunn 33nasd1au 390
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v o ¥

WANMIAIUIAUBRNBRBUAIUNTAUBEINS STNaTULaETIA1NLY

9

AAUAIAUNUY B9

A A Y 1% b4

ansanszdulazaawssduanalaliesiniseu nizReIeTunavduAu TIUTIN ANNIIN

£ 1

Wiaesinee Inatvayuvseldudideanuigiuieaiusaurlugnisuunvignees duasulv

Y

LS HUANNNTLTEUS FNEAULDIRE19ABLT DY NADATIN LazaYTINAUR D UBE19TIANAY
(Thonghaew and Chaijaroen 2020)

1.5.4 Fn510ugiln (Metaverse) vuedis aninwinaeuiignasnslulagimalulad
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Aldusuunguls wildludndnualnddguesdnsnaugien Ae Nswnindiauesyanad

o
(%

vanamane Tngludnsnaugiinasdiuiiliidundammene uanidsumnuAndiu wavainsa
yhanssusng 4 wu Maduwnnd MsUTEEL wernsuansneudsn Tnsdavani \Rndulds
wuutnmnedsmuedy wazidumueedulaglildtinsdavsneaiamh shlsiidian
THaudnsnaugdaldnuedunguenlni 9 Aludisuszariulilinuae naeidudnwils
Yoamsfivilfindsaslusuuuulnitu (Raviwongse, 2022; Wuthisen, 2023)

155 Ausamile (Collaboration) mneda nilslunuiAavinwyluanisswi 21 aeld
vinwgnsBeuiuazuinngsy dadurinueiidialunsSeunsaou Wesnnsiiufdusius
sgrhadleusiututou faou unsAunndeuaranunsodsmarofidoulunisthanudilasy
Ludsgendld suufsanunsodnsisyt dunsner Usediua a5 1amanuy Haunues wagsi
oRUTeLeinmsdoasld Madlumsdudetudufiuiudazauidusm FadunsGeusdd
fugmsnaiganitnsihauauien esndimsuanasuunasuszaunmsallungy way

Suingeulunsiseunson svinuvengy JadunsieuiniinangFeusiulaiudnwm

€

v

AupduazUfUiRnanssuiiebiussagaysmuneliegnufunuause dawaliianaauves

a

b auﬁﬁ@mmw (Jarusawat, 2020; Juithong, 2018)
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1.5.6 ANUANASINETIA (Creative Thinking) Maneds Anuaunsanvauesiilugnis

'
a ¥ a

Andunudutantyl laid1agdientsdaulas Ugsues naumauduliAndd sauanis
UszAngAnduluiFowng 4 anuAnasiassdasindulddy flafeudAnludeidululy
v3od i dumnunaiiissegafonviniu mnudaudadunuinisfiidudsdidyiias
roliAndutanin dediitladouardvswadnunninefidmasionisAnidsaieassed nenns
UszilunnuAnadaassduseneuseazuuy 2 @ leud 1) azuuudildannsussiduse
wuvUssiiunuAnaieassd way 2) asuuuiiliannnsussifiunanuainasirvesdiFou
Fawasuadsassaidudsilinnainnszuiunaisoudmelasanuduguuuulauianiu
InsNaugle (Sottipolanun, 2021)

157 avwiianela (Satisfaction) Mg sefuanuianiinelaseddladmils laidnas
Wuanyarauazianssusine 4 wasdulfisedunnuidndedaivdedenseduiiuandna
28NN YU VBN NTANTN8VDINTEUIUNTUTEY LALUUIBDNTINANIIYDING N3
Uszliuinduldludnvasiiensuinvsefiensaunseldfiufjisen nafemnuiioels fe
anufdnsensy wela laneifia vesyanasodsladaniuiloldfunisnevausinaiinuies

799n15 (Research and Development Institute of CMRU, 2020)
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1.7 NsaULUIAANTIVY
uwnannlesunisieuilassnuduguuuuleviariudnnaugiiafiodsaiuniy
3douazANUANAS19dTIA (Hybrid Project-Based Learning Platform via Metaverse to
Enhance Collaboration and Creative Thinking) NSBULLIANNSITBT avuansi3siinng
NANNAIUTENINN N9 euskuUlauia (Hybrid Learning) n1siieusuwuulasasudugiu
(Project-Based Learning) kagn 1538 usvsan1sdnnanssuduasunsiseusiiudnsnaugie
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wnasrasunisiseuilassudugusuulauianudnsnaugiaiedauaiuaiy
SlouazANANES19dT3A (Hybrid Project-Based Learning Platform via Metaverse to

Enhance Collaboration and Creative Thinking)

( Hybrid Learning N\ Project-Based Learning \ 4 Metaverse )
(m3Goufuuulovin) (m3Feuflassenudugn) (Insaugiin)
(Srsamatchim, 2011; Tangitnusarn, 2015; (i & Chayanuvat, 2020; Thet Aung & Tang, 2021; (Raviwongse, 2022, Wuthisen, 2023; Wirata &

Barmvungsetthapong et al, 2020, Kongsurnvuay etal,
2021; Tranthong, 2020; Athonverangad etal, 2021;
Sanpanich, 2021; Skarmud et al, 2022, Bereene, 2021)

Yok

SURUUNTES LN TRIANNA USYNT WN1S
Guufuwuseulmd (Online) uaruusawlay
(Offine) wu sdpd g San1mTsun
dowionT ieoameaviiasa m1eg Un ol
wellad srarmeiiufdisnsiugaeutdts 2
JUuvY i F sudamad oud sy
kSyr'x:hmnon.xs uay Asynchronous

Doungiang 2019, Songieut et al, 2021; Thonghaew
& Chaijaroen, 2020; Kiatphotha & Niyomsap, 2020;
Seesukong & Pitak, 2018; Maah, 2018
Supatchayabhumi et al, 2020; Spikd et al, 2018)

Tanunchaibutra, 2023 Hongphanut, 2023
Kantaboon, 2022, Boonlue, 2022; Areepong et al,,
2022, Knanitthabud & Lakkhongkha, 2023)
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1. Hardware 2. Software 3. Database

4. Network 5. Virtual Activity Space

\6. Digital Content Tools
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Hybrid Project-Based Learning Platform via Metaverse to Enhance Collaboration and Creative Thinking
(uwannefumsFouilassaudugnuvuloviaiudnsnauglinmedasiunuiuiiouazanudnaiiedsn)
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v
( Collaboration Creative Thinking \ 4 Satisfaction )
(Au32uiie) (AuAnasasId) (Aunanele)

(arusawat, 2020; Wimut & Topithak, 2022)
(OnjaiUea, 2019, Saepolkrang &
Keeratichamroen, 2019; Boonprasom, 2022)

(Sottipolanun, 2021; PST, 2019; Thorgelam et al,
2022, Suejanta & Kittisaknavin, 2022; Tarance,
2018; Guilfard, 1970; Serivichayaswad, 2018)

(R&D Institute of CMRU, 2020)
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mATeluhdoiFounanlesunsdouilassuduguwuulaviaruingaugin
Wiednasunnusiudowasanudnad1aasse (Hybrid Project-Based Learning Platform via
Metaverse to Enhance Collaboration and Creative Thinking) ﬁ?%’&léjﬁﬁmiﬁﬂm AUAT
lenans M9 uazuidefiAeadessing 9 Wethdeyadilsuuszneunisinyinide Taed
seaviBeasil

2.1 msiseuduuulauia (Hybrid Leaming)

2.2 niseuslassnuiugiu (Project-Based Leaming)

2.3 Insaugiln (Metaverse)

2.4 Aa1usule (Collaboration)

2.5 AUAAAS19ATIA (Creative Thinking)

2.6 anuianela (Satisfaction)

2.7 A8MNeIUe (Literature Review)

2.1 msiseuiuuulausa (Hybrid Learning)
2.1.1 anunnewagAidonuvaanmsseusiuulauia
Turazdluninsisinisuaznsdnululiainunune udemdounaznainis
AudAgvaINsteusLuulauianansudiuuNaNRa Ll INIea N aNevinu Ly
Bamrungsetthapong et al. (2020) Na1131 nsissunsaeunuulauia Wussuunis
Jansi3sunisasuiinasnsiortelunisdsuiuuueeulatl (Online Leaming) uaznis
Sousluiaauieu (Face-to-Face) 1linieiueg19asdl neidunisnaunaunadauas
FFnsdanisiisunisaeuiinarnvaneiieadsufEuius (Interaction) 334 faoufiy

=

Sow uargiuiugiow mddinnsldnuesedisuazgenduisilamasgiuseaulan 3eag

Y

ey

aunsadagliiialssdnsamuazlaldnszuiunisa (Thinking System) sauvsa@1unsald
wialulagadlnineuselovisanisseuslaunnay
Yaso (2017) na@1231 sguun1siseunisaouwuulausa Ae uinnssunsAnwINNEIY

lga (Module) Msiseunisaauvateuiuudinleiu 1y nstdssuuieuingnue s
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sUkuueeulay wie BiA5uils (e-Learning irfunsidnduFeu Tneidunisiufduiug
(Interactive) wazasaiu JaguszasdiilofindnenmlunmsiSounsaeuliiiussaniamuas
éi’uqm%‘wa'éa%u

Thanthong (2020) na1731 NsiFsuduuunaunaudunisissunisaeufinaunay
TENINNTTEULUUINTRY M (Face-to-Face) #38N159ANT 1383 luviaalew TauAuns
aousiuszuuIAS e BAeufiames (Computer-Mediated Instruction) #3on1siseusainie
518nseiind (e-Leaming) T 13ouazliFuuszaunisalneniniousegredaszarunn
AuAuF TN TSeudiaenues fieludiunat anul wuamanaiFoud waednsinig
ISHUFVDINULDY

aguléin maFeuiuuulsudavdensiSeusuuunaunan WunsdansSeusism
L defiunnuieanmsissuwuussulat (Online) Saudunnsisousuvudnddnuiuly
a3y (Face-to-Face) Midgasaniivastaidesne 4 AAntulunssunisaou lngende
msdamasunsaeuiiufumalulafluiligsu sedudssAnsnmlunisFeudiaiudide
mszanssaiansiieus a Ay nanledld seulandnsisouiluamssed 21
2.1.2 asrUsgnavdidgvainsteusiuulauia

Bamrungsetthapong et al. (2020) Na1171 A1TIANISsEUNSaaunuldan un1Tal
voamsapuuuuleviatu osduszneuiidrdy 5 Ussns fannsatsuenldinduniaieu
m3aeukuulausa

1. wmnsaiAntuduiiagtu (Live Events) Fafudnwarvoininfoumsaounuy
Uszaua (Synchronous) Mnuansalassieaniunsaioiaesiiainedu ileloii3ouldd
drwudaulunisiiou 1wy “esSsuaiiou (Virtual Classroom)” Midumsnsaisiasslunis
Bouslududou udy

2. maFeudlomuvueaulat (Online Content) Wudnwugn1sFoudifFouansn
Sougld denues auaninaunienveuazay WU N5 ouluud oUdusius
(Interactive) #39n15138W 91NNSAUAU (Internet-Based) tdugiu

3. msiSeunuusnile (Collaboration) unsindanndeumiamsisouslvdiSou
ansndoansteyasuiuiugduainszuvdessulat Wy e-Mail, Chat, Blogs Liugfu

4. n3¥auazUsziiuna (Assessment) nsifsudnungidesinissziduna
arminmiilunisdeudvesifounnszey YudwudnsUssdunanoudeu n1sUssduse

TenINNTeU WagnsUssllunanaas Ui TauazUsziiundnug Anuaunsadndiauinis

[
Y

AumMImThantdesiiieds suwnludnisusulaainunseusing
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5. JanUsznaun1391984 (Reference Materials) Msiseunsanisastanulunisiseu;
wuuil egAeaimsiteuiuazasislszaumsalannmsfnmAuad wagd198anuvasdeyad
waINuaY WeLINANNINYBINTITSBUS gL Fsoradunisdududeyalussuy Search

Engine #50lUTLNTUAUNI

2.2 nsseuiuuulassnudugiu (Project-Based Learning)
221 anuvnguazAdenuvesnsiteuiuuulasanudugiy

= I3 = o I3 & P Yo o
maeudlassnulugiu maseuduuulassnudugiu DunsaeuiviulidnS ey

'
Y a wva A v I

$9nn1svinidedn 4 Ineligiseuadiofeusujufmeiaunniug invegauszasdnanues

[
o Yo o o

nsaeuluulasuRenisnsedu WdniSeuidnduna $3nasdnm STnuatmnANuInues

Y Y

WienauAmnuinuegng lngdesidnasluazyinaiudiladudsiiduny (Seesukong and
Pitak 2018) MgslatunIvinisuagenasdvainvateviny inanfarnuninevsaiieny
Yoen1sseuikuulassuiugu (Project-Based Learning) 1idne wu

Thonghaew and Chaijaroen (2020) léinanl¥i1 msi3eusluanisswi 21 dies “f1a

¥

Pua15eivn” Wdnisleus “vinweiianisiss@inlumnissuil 217 (21 Century Skills)

= 4 U

e luldvinisaeuiissednafied uwigiseudaassuiio nanleetufe Jaoudedligou

Y

[y

WARBIDNLUUNISITEU wazgieaNazaln (Fadilitate) lun1siSeusivnugiseu lngli

Y

SeugannIssukuUaiievi udinisiseusiaziinainnelulawazaneswenuies n1s
BouduuuiiBendt madeuiuulasanudugiu (PJBL: Project-Based Leaming)
Doungklang (2019) na1791 MsdansizeusmelasanuduisivieiaulgFoud
Vinwen1siseus aieanuimenuewnensasleufianuaiuaula dfaeunsenseduln
Anwduniuazvasiioufod dnszurunistuseunisasy sioun 6 9u ldun 1. Amuatlym

vsedTIaANaule 2. fMvuagaganglunisiseu 3. nausunagiinszlgn 4. asle

wa A

UfURviseunlamn 5. Useiiuna wag 6. agu

va o

A3deasulaan nmsdeuduuulassnndugiu (PBL: Project-Based Learning) 1{un1s

¥

SeuslasiuluigiSeuliasdoSousuasUJuananssunsisouseng q aienuea el

—

ALSuinrinuewaznszuIunsAnlugukuusng 9 dealinisseuiuuulassnudugiuil

Y

WnUsgansamungiseuluFewinuede q MedwaluiinUsedriuiuigiSeuesdalusses

Y

17 WzaukazaenntesiunsissuilarnsinauluanisTun 21
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222 nszvunsdanisiseuduuulassnudugiu
Doungklang (2019) leind1ifisnssuiunisvsetunaulunisdanisiseusuuulasany
2 v & & v &
Juglinmue 6 Tuneu Asil

Juin 1 muuadgmriedisramuaula Wutudgaeuvhnsimusdym wsed1519

Y

[

Auaulagiseu e lvidasunsuisdigisoumasiasnisaulavae Uagdudduy

Y

uil 2 ivuagayainnglunsisew Wutuneuidaeunmvuadmunevisegaganung

15 ”UQ’G&Ju el agSounsuisgauszasduazUanemvosnsiFeus

Fuil 3 Masuagieseidgm Wuduiulifousdsuimaruannlanduie
Wwnnenlasu lnediseudesdiniinseiedymvseasiusenousng 4 anlandilasu
Juil 4 asoufuivzaudtaw Wuduneun ey Seudnseudlywlaenisasdle

a wa d FLWQJd

UUR el Sewininuesng o Aaeunsgdruisanuasaintminlsednsainlunis

P

Gouslvigaiian

Y 9

a

Uil 5 Ussiliuna [utuneundaeubifiseuinnisussidunanisujuanieussiiu

ava [P

BraudletlymigiFeuldzeus deliaansfninsginndunnmamununaniaious

fuil 6 agu ifuduiidaouliFouasunaninFouitmunildty suvsedunedioss
ganesfnuivievinueillasuliREdusoly

Ji and Chayanuvat (2020) iag Spikol et al. (2018) na1391 MSITEUZLUULATIY
BugitldumsgudndidunisdonisidouduaranududavesfFouiiatu uagldli
nszvIumItetunouvasnaiFeudiuulasseudugiu (Project-Based Learning) 14 6 4
fail

1. ududsmaiuadrandsdn lnenisléaaudrdyfomaiulag 7 deodld
nszUIUMISAR mauiidvualiiniFeudesiamunuS o oR dmanufifmueli
tniFeudesindula dnuddnyitmdngansifovesindne

2. pankuuwnudnsulasy WiSsusenuuunarnwnulaseny tnglidaya
Afyisatulassnisuazuansizdanis dudunis uazauay Uszneudiedunoulas
azidaalunisvililassnuawasvanysal Yreligiseudilannufuniivestasinisiag

”ﬁymmmm Timuuzihdmsudilasinisuagiiuvesnn uaghelininnaey o 1ng
Tuneuaiaaysaifustunoumssiiunisvedassny

3. asemmuansviseuiuwan Tunssuiumsdniiunisnisiseusuuulasenuiy
11 wkuazdunumtiuug unufiragyidlfnssuaumadoudiasnisaousiuielu faeuas

IAVUHUAINTITB VR INANEATNBUNTILAZAINADINITNUY AT VBT 8Y TunTeuIuns
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'
[J a [ =

as1auny faauasiunngseulndaiununsaduny aunudnyusuanaeiures

Y

=

Aseunguen o Ineraeu arsegluiunisdudindiseuludhanssunisiilaseny wagly
nzuIuN1sll Jissumsiaunuaunsalunmssiudeduiinuaznisiun
4. AesnugSeusarauinminredaseu Mfanulasuvengy S1dusead

MINILHLLAENSAT BRI o Auniseenuuulass Faatiedesiulgmialy
unmelunisiaungy fissuilinevinudunguunieu wiedfifussaunsaliowmziu
naudildfivszansnm asdosilassadns duuzih uasnsdoanstugaousnnty figeudd
Usvaunmsaflunsinunguannnd vienevinuunguandeuenafesnisdavaniites
i1 egnslsinudsddnAefesinmugmnnaulusedunis wislfaunsalidelausuusuay
anunsosiunsunsnualinind iy

5. Uszifiuwadws msiFeuiuuulassmudugruduisnnsaeuiiisadostulenialy
MsiFoudidegnuseiandns 9 iesangilsuiidmsmessudetuluninieus uasuans
anumviilunisdoudiomuieruannsalunsudtlym Fnsifweulenauinune
dnfumsUssidiuuuuilesnagannase uaglidsnanluiunisaeu

6. Usziiiuuszaunsnl lunsBsuiuulassnudugu Sududesseiiunadugns
ysmsSeuvansdiu wadndaarhedaruddyinn winslmanssuiunsufofeuiae
arwddnyesnaFouduuuil AefFeuliiieald Foudideniidu uidildFeusisnig
sailedugBunazuilutigmlunsruumsdniulasins

asuledn nszvaunismsdanisseusuuulassnuidugiu (Project-Based Learning:
pjBL) anansnasUidutuseundonsyuiunisiévienun 6 dunou ldud

Supouit 1 fuuaiymvizedisaeiuals WuduiiGudusemaaiamdsdn Tne
msldmamddyiideddnszuiunisin daeuwhnsimuaigm viodsanuaula

a 0 w vV

ey ielviaeunsuisdenigisouidiienisaulavaedagiuiu

Y vV a

Tupoudl 2 Muuadinuneniegauszasd Wuduillidiauoonuuuwaz1Iuk

Y

ad v o

Tassau Taelsidoyaddquivadulassnisuazuansisdanis duduns wazaruay Tnod
Haouanunsafmuatmsnevseagomneliiugisou elimgSsunsuiaausrasiuas
Uaeneveansiseus

Tupeud 3 Maunuuardinseununis Wuduiiadrshuuenisudeufiuue T
nszuumsALiunsmsSeudiuulasanudugu Ssunuagiunumadyseny unuiiras
ylnszuauntsideuduaznisaeusiuiudeiu faoumaidulviiTounToudiumuain

landvsaidmunenlasu lnegiseusesrninsgntadyrseasnusenausig o
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dunoud 4 andunsujiavsenddam Wutuinmuiseunasanuimitues
1a5991u M3faaulassnwresngusiedasiulymmlvunnunglunsinungy dSeui

Liwevnudunguunneu wisgnivszaunisalanziunquitlifivsz@vsnm [utupeui

9

Yy a

diSeu Seusviseunlaylaegnisaleuua inelvdisewinvinuesie q lnefidaeunsy

Y

SrunsarwazmnliaaUsans awlumsisouiligaiian

9

Tunaudl 5 Ussiiiuna iudunouiifasuliiSourinisussidunanisujianie

UsziiwisnmisuilataymidiSeulaseus ieliiinn1sAndnseiannduainnisnuniuneg

Y

M3seu3 Wesnngiieulidiunnediwdsiulunmsdeus waswansnnuinmviilunisiteus
Wevwseanuanusatunsuidym Bnstifadulenadmsunsusediu
Junaudl 6 agluazeduse udundasulidiSouagunanisseuinauailasu

eiuneiienegenasdruiviserinueilasulvng Wusiely FanisiSeusuuulasany

o w

Jugnu Sdudessaunadugvsnenisiseunatesu anudAgueansiseusiuul A

Pro) o

U VN

QJL alulmwmlm‘iauiLuammmu LLG]EJQI@LﬁEJUi’JﬁﬂWii’JﬂJZLI@ﬂ‘UN@ULLﬁ LLmsU‘fjiUWﬂu

Y

NSTUIUNIANEULATING

2.3 Insnaugin (Metaverse)
231 anuninekazA1eUYeIINTINaUg e

Tulagtumalulaglanialiounsodnsnaugie (Metaverse) Lavinuddiusiuiu

a a

nsfnwnduegeda iesmnibiinalaniawasUssansamlunisseusngelu wazmneou

Ya v a

Tangvinwzniasunagnsvionlutiaguuld fedldfrniseluwanisnsdnuid ufinw

[

Aupd wagyimidsluisesillnglalinnumnenasadenliuinung varnvalevinu fadl
Raviwongse (2022) n&n331 Insnaugiavseivalulaglaniaiiou (Metaverse) gn
Aansaiinaziugauisunsilngvesiinsdumesidnvesassnds (intemet of Things)
I3 Yy A % & a a s A DR Yo o
JuanmundeunignasisuazUszananadulaemealulagnauiunes iieligldnuladuda
AudsgaunisainlndlAeaiudszaunisalaseiintu wiinlussesusnaggninluldluaems
wnadudiulng uwimeraaudfddgaivinbidldnulalivssaunisalfiaiiousass aasnau

aunsaasisfduiusveltanusuunguls Fildiinaulusunsuuagdlduinisanu

¥
1

Adneansauliuiviisruniasgoansaiulenidlunisresenmalulagignisldauli

Y

MANNNANL VY

Wuthisen (2023) nd1231 9n311augiln (Metaverse) iudunesidawnannasuguiuy

[y

vilsifigauude dnsadanaiioufifauannsaduniiujduiusfuiunssasadush
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[ [

azAseine q nildludadnwalidrdgyvesdnsinaugiin A N1 WHIANYRIYAAAT

o
¥

vannmans Taeludnsnauginaiiiuiilinguaudansiumens uandsunudniiy vi
AINTINANS 9 WU Malaunud MIUszyn MIuansAeuldsn uaynswaauiiioUnuAuai
w3oludowing  Tnedananil aduldiauvudammedannueetu wasdannumei
Taglalldtinmsdavaneaismii vilvgadhanldoudnsnauginldmumedungual 4 Ay
TAnuszirfullldnuee naedudnvisomediviliAndsasluguuoulnaty

Wirata and Tanunchaibutra (2023) nd1331 Metaverse {unianssufiadauazna
anmndenveslanalefiiegidriulaniateusseaunatalu “yurulaniaiiousss” 7
annsanauingseusuazanmwandesliidouderuduviadeilagofemalulad AR
(Augmented Reality) waz VR (Virtual Reality) 9213 sulosagildsensalinanaduiiud
TaniAgafuiisanssmhanldlusunisGoumsasu Tnemstmaluladiviuadonisdnnig
Beud Tnefunsadsuiv Feusznaulude nm 3ale id wasus  TuuniBeu Hads
anunsaundeulm nouuaziiiumaiedadedeansiuauiiogslnals

agUlddn Snaugling (Metaverse) Aolaniadioufignastauastssananadudae
weluladreufinnes adugunsaflunisldamu wurenfiamesduyana viogunsali
sosfunisldauusznm Virtual Reality w3e Augmented Reality wioviliAnanimuindon
flavasaadiousglulanaunfusie lutgtumeluladdmdaduiinanisaiiagilomane
vonLiedaaiudszdvinmlunisBeuivdensdansisoumsaould nsizanminedesuas

M faansaifslayny yaan Mediannsaiiufiuiussiududldanuinubu o fed

Y

Tulaniaiiousiuiu wu nsyeasldneu N15eAUTI85UAU N1TULAUBHANY LAWNY 9
ANEUS Hawad LazAanssudu o snunuiefineulanduavinunzausanisunluldweaw
wazdnnisiseunsasula

2.3.2 93AUTZNOULAZANINIINADUVDITNTINAUNNR

Metaverse Wuaninuindeufignasetulnamalulagreuiiunesiielidldaula

'
v v v va o v A o

dulanuuszaunmsalnlnaifgaiuuszaunisalasaiiintu sreauaudiddgynvinligldau

o

4

l@fiuszaunisaifiaiiouss anasnauaiunsaadraujadusius vosdldsruuuung wld
(Raviwongse, 2022) $ndnwalfiddavesdnsnaugiia e n1sdsndenuvosynnad
sannvans Tnslu Snsmaugdnesdituilingueudianssyans wandsunnudaiu vi
Aanssusng 9 1y nMstaunud MIUszyy nsuansreuldsn uaznsnanuiieUsnuAuaiy

m3oludedsng 4 (Wuthisen, 2023)
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2.4 ausUie (Collaboration)
2.4.1 ANUNANYYBIANUTINLD
ausanflenionisfidiusan idunisuansdaniuaiunsoiiazyianuldeged
UszanSuauaregramsndeiunasfutuaudy Tnsuanseeniseudameguuasauidulan
wthewdeiieliussginesniu fanusuiinveusudutunshauuuiidnmuey

Tinamiuusiazauniludiunilsvesiiu (Saepolkrang and Keeratichamroen 2019)

I
v v

nadaduinweisnduinuenilsuneldinsFouiuasuinngsu (dc skil) Fadunils
TuwnAnTinuzlummssedl 21 (219 Century Skills) Tngndawaliiluldneluinusin andn
uaznszuaunslunsdansansaumaiinsUAsuuamaona mneaztudiFouians
Igsunsaeuiiowmuinuesing 9 I@egaiusedvsnim Uarusawat, 2020)
2.4.2 Usganveenusinile

Herman (2024) nd1331 UsgtAN389A1103udov3einyen15v19us Wi @115
wsoonls 7 Useunn nefieasiBunvesnnusiuiousasUssinn il

1. myvhauswiuduin Wuvilduvssiammainuiniuinuesiign lunestu
daundnynaulunguiantu wisgaudtunumessmiluiniedestuerls wasiinanseny
doaundnlufiuaudug egnals diuuanatlunisiauliiadenglunaidfruadeli
vssahmngvesity fensianusmiussant Shagiivmihiuidnlidquaaundnly
fueudug audnlufiuvhauhufuuuiuguiviifestudierhaulidise

2. anusndanuyuyy lunrsvirnusuduluguoy anndnazdanuaulasiuiu
WhmnesinidunsudsiuanuiuasFeud wuitagyhausuiilidnse aundnlugieuea
wslludeinalasammauuaziuduuni WeldfumuugihudiaundnAnduanuisiiufy

fuvenu aundniiiussaunisalvesngueiafiaausiluanndniulesnnndt aundnlungy

'
[ P~ [y 1

Tasunisaaundslivromaedatunaziu waldsndudeslimiuzinuudifnefisening

au@n wwAeanAelunanauBnnnaulunguazlasulsslemiannisanaudsiunasiu

9 9

3. ANSINLDATEVIY N1SYINUTINAUULLAT BV BANAINANNUSLLNNVDINITYINGTIU

SUAY LSUAUAIYNITT WA ALAUA L UNITIN B UTLIETUVDIAULDS NINLV S UL FIUT T

'
1 ! Y

w3veiieviiaunTnAuduY STndtesuarauleIngueny ynaulueserieeall
;30U mneden1sdadaienunitniIniialsTauledulaslunyaundniaiedig
w3esdioledualifedumegnsesmsyhausuiuluniedisfanndnedotneiausiunu

Ingladndusaaddniudunisdiui
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4. MINUTWANUEAa1Ie 35n1svihauuiuidelvglduinnimidssneaiunse

'
aaa l:‘

\iils 81u wazuAlvienarsuuuiFealml Melenasidaiuliluaand flivnauiiians
iifsezifiunestuargauazannsagmsivdsundadlusagiiduiunsld msihausiuty
vuaandaunsallufilaed fudesiausuiuansreglng svuuaandiiuisid
Usvansnmidufiawlunisldonuiulnaaunlng

5. Mevhudwiurdale mahaouswduiuAaledunidueiesdlenisiinu
suduLuveeulaviilivesiigalutiagdu UTnsuuszUUAAIE WU Microsoft 365 vie
Google Workspace fivisuszapnaiiouaiefilidnnisuszyn fiihsmaglasududalndnsu
nmaUszyulagldmouiiamesinarifioUnioudufioU aundndeanunsadnsiunisussyulagly
gunsalldeuiilsl U3nsuunansdnlngauenadenlsiuanlunsihsiunisinsiuiv
wirlwes lifiteinualunisaniluangenuas

6. mM3vnuswiungly nsvihnusuiungluansudnagnsnisyinaus iy
mangUszinn Juegfutiunasdming nsgauaunugnialddmiunsvhausiudy
Uspionil 1HuisfTseAns nmlunsudstiuunadesuidelasdonids dodedonis
AuvndeyaiiionnzizasoraiduEesen

7. emusandionisuen aseuagquisnsutstiunnuifiietunisueniiy degrves
mMsvhausmiuneusndensiujduiusseninsiiuveasfuiindu inmdahausmi
aundnluiindulnvermAniiutasdoiaueuurlaslduvunaaeuvienisedve Anu
wazAnuAndiumadindann aundnlufiudneuidudsiudefinanada Aefinanian
ABINI3

2.4.3 asfusEnouamnasiTaTiisdesiuauduie

Onjai-Uea (2019) ténanliin ssddsvnevvesrusasiiefinmun 3 asusznaumdn
dity Tausazerlsvneuasiiesdussnoudeslunsazdiu fil

psAUsENRUNANT 1 M3i3eussruduilefauinisAnetsiiansagauaznis
widemuszneuse 3 seUsznauges fil

1.1 msafudnuuudumaduna mnefls msfidansusiodulunisanfiansan
Aeafunsisoudvesaulesuaznduegaseunsy Anmumusiuduludsiinuesuazngudes
dnduleegaivamalaglideyanivainuas

12 myswiuAnuuuduszuunszuiuns mneils menddnsauilefuiiieAnddi
dorfiedraduduneulumsiannniadou suddenginuidosturesiaivden

UGN R B e VKRNI ET G H
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1.3 mssauufauitaymesadiansugin vineds nsfidassiuiiedulunishn
Iinnwiifionsnuerdeyailssumnlnefiansandeiiaasenouiunldudtymvsofmuinis
Seus Sudsswiunsaasuauiluaiuasanugnieswasdeyalaeiiinnafivisuiniunis
wensvndoyafinsudou

psAUsENEUNANT 2 nsdeasuarsiuilodudiewmuinisiSoud Ussnousie 2
sftsznavdey fail

2.1 msdomsimiuiiewauinadous vaneds msiddnldsmiusanidasudeya

LY [y 1

WerdumsiFouddadunaziu mateneauazivilstoyannnguogradule saudanns
pRUTeufuisiamatsudiwemueuanguliuszauanudiia

2.2 msdailefuiioimuinisiious mnefs msfidannsmuaglniAsiiousiy
nau finudulalumstiomdedeiunazduiiensussqiiminelunmsiSeuivesnueuas
nau Imnusuiingeulunisinnusiuiulaewiunuavesnaulungy

sAUsENOUVANT 3 MIBeuismiufiewmumnuAnaiisassAtazaiauaile
fiannnsdend Ussnoudne 3 esddsznauden fell

3.1 MsTmfuAnegaisassd el msfilansmiuaamuesfeafunsitous
aahmmﬂ'wmau,azLLUaﬂ“LmJ%?J"’qLﬂuﬂﬁﬂ%’uﬂﬁqﬁwmmsﬁemifmﬂgﬂLLU‘UL@@J WUayauadly
nsassuImslrllunsiieuiuiuy

3.2 mevhausiuAuBustsadeassd wneils msidansiuiletungulasnisidale
SuMlawumauoila iReadunisiFoud uagthanudasiuainnguunlduiuugmie
WS sudvosmuosarngy Taensuwmsuuadnnaulung uddiusialunis
farnnsBouidaiunasiu

3.3 msdwduaaumdunisiious mneis msidanihunaedldannisuans
anuAniusmAunUsuldlunnsaiaitmassudiamnsathlldldedadusussauie
USuUsmseraun Maseuivemuasasngy

(Wimut & Topithak, 2022) Tanan1li71 esAUszneutazUadeinweaI1unIsyineu
SafuipuvesianseiuUTa e 1 5 asdUseneu 17 T ¥n il

peAUsENaUR 1 FnuensuUAwind Usenoudae 4 dadda liun 1.1 nsimue
Wmne 1.2 msvewmdeddu 1.3 msafraussgelanslungy 1.4 msujdanifiaig

noUsasn

aaAUsEnaull 2 Minwelumsudunius Usenoume 4 @i lawn 2.1 nsfidiusy
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2.2 mslianudfyuaddu 2.3 nsddefediusauunnnindiud 2.4 msfaaliaag
Pgmdordu

osfUszneudl 3 invrlunisiiadedoans Usenaudae 3 fadda tdud 3.1 inwgluns
Usganuau 3.2 msarsanudilafuinasiiden 3.3 anamnganvosniwdildluns
doans

03AUszNauil 4 finwensuilawavasuaufin Usznoude 3 dadde 1éud 4.1 n1siu
flapuAeLity 4.2 NM3YsUINITANAR 4.3 N15asUAINAN

24AUTENOUN 5 MNEeN1ARLTISEUU Usenaume 3 dmadm tawn 5.1 N15v1191ueene

Juseuu 5.2 dnssuiunsmamsmandaau 5.3 nsliisudtaymesiadussuy

2.5 AMUAAES19E55A (Creative Thinking)
2.5.1 ANUMINEUDIAUANASNATIA
auAnadsasses 1udnuieinvednduinuenisduneldinvensdouiuas
winnssu (e skil) Wunilslunmndainuelummssud 21 (215 Century Skills) TnewTanaly

£ = =
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(Elaboration) wazn3AA3I3L WioRRGULUY (Originality) (The Office of Royal Academy of
Thailand, 2015)
2.5.2 93AUITNOUVRIAIINANATINETIA
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wadaiifuanuamgremanaiiin astuanarug Yssaunisal aatiynesyaeaty

4. msdlueutisweddsiiintu (Actualization) Ao mssuf Walagewsuaniunisel

N3aUITAUNITAUIAILY) FeAULEIla

(%
o w v
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2.5.4 WNUNTINAINUANAS19ETIA

Thongeiam et al. (2022) lananfanauailunstinAuARAS19@IIALII LNUTINGD
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2.6 AuWanala (Satisfaction)

2.6.1 AumIngveIrNianely

Research and Development Institute of CMRU (2020) lal#aunuigvesnnuiig
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2.6.2 MIasuvUsEdiuaunel

nsasrawuvasuaulneldnuunuin1sUSEUYeY Likert, (1961) Wunuuiasiadiy
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I5eSguayuaenyy (2) Anwimsiaunnsdsnanssulssaumsaineiseus vesnsnena i (3) a3
waztang UuuumsitaneglumsinAanssuuszaunsainsis suduil od sl s unnnsuas
PNARESNETIATRNAN (8) AnwiAnunzan Avuaennd os AUl wasUsslovives
sukuun 1Emsiniumside 1. Anvanmiagduresmsdauaznsianianssumsiniangs
Uszaunsalmas us vesnsluus unasnanlut 9190 wastheues uuuu 3. Anwvianuwngay
anuaenedesnidulUly uasUsslemivesguuuun wiesdlefililumside Ussneusens 447 ey

Y a

AUIYNT 12 AU WasUUARUNIY luUdUN el NMsUsvugUiuung 4 aianliieaen Yeyaliun

Y
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Ao Blardnad suuwnasgIu NaMIde 1. M3daRanssu vesegegluseiutunans 2. ms
fiannmsdaRangsun vesmgessRdeiiend gvsmansuavdnunanFlnvedsadeuiidnsa 3.
sUMUU £ 3 asUsznouAe 1 vdnmsuasimraresingUszase 2 nwanneg 5 4 uioufie 2.1,
daeiemsdudu 22 misusudafuinsg 2.3, agdauUszaunsalnmsEeusivennvans 24,
mstimaRamuraLaziUsTuUsEaUNsal 2.5, Msdeinssrnsmewnsianuaglyiseda 3. Jade
wawitoulalunsthsUwuulUUATR 4. namsemaaeumuwsnzas enuaenades anuidululy uas

Usglevtivasguiuus wudnegluseauann

2.8 aylienansuaziuideiineados
mAduFounanioiunmaFeulasmudunuuuuleuieiudnmaugiinflodusdiuaa

suilouavauifnassassh [FAnuienauasAsefl Aedediid e dyrensive dail

281 naseuzlassemuugiu (PBL: Project-Based Leamning) N13f AW A EITUNTZUILNS
vietoumsGeulasnulugu safsruumedeuildnesurunsdeusidlunmsGeumsaey

2.82 msseusiuulauia (Hybrd Leaming) N5 N EITU 2R UsTNEUNSS gUIWUY
lgus afiannsaideuiuy Synchronous wae Asynchronous siseeulatiuaveewlay wiedaedaly
A eutliinm IS euseg Wil Ussavsnm

283 dn9naundn (Metaverse) MsfnwiA et uasdUsenouvesdnsmaugie ol
weluleglumsianuavanaumsSeus Wit 3ou annsdlddafansasing 4 vuituilanadiou

284 arwsauile (Collaboration) M3AnwIABITUBIAUTENOUTRIANT iTe (NN
Uszdiusuilufsdiadeding q Wewaumuwazesnwuunasivaenensussdiuausadlo

285 AARES19ESIA (Creative Thinking) MsANw I UaIUsENaUveIPLARAS ETSA
nausimUssdiu fat uastadesng 1 MRedes WedmouasianuuulssdluamuRnad e

286 enuitswela (Satisfaction) MsfinwuAgiunnuimelavesiFeulunsdanmsiGou
msdeu wardld enlussuumaious fanunsad suldviseoulaiuazeonlal dussuumsda
MISeUM AU

287 mAdenRendes miAnwuasidefifndesriudesmaimeluladuildlumseiiuayu
nseusuesiannAs wilowazAUAnas9ETsA

el N ugIunguwas U URNTI TN

Y 9
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MSANYLBNAISTHALNUI T LA 82U D% e/
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ANMUBYeReld SddeyaniumAinuanaAfeniiaiu Wealuauunmsi Jewasinm

r3luiSesneYeriumyidy
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A5n15adun15I8

mAdeluteesunanlasunsiseuslasanudugunuuleuiaiiuinsnaugiio
WiednasunnusiudowasnnuAnad1aasse (Hybrid Project-Based Learning Platform via
Metaverse to Enhance Collaboration and Creative Thinking) Fadunis3Teuszian
NWITeuagiul (Research and Development) #3delauuaisnsaniiunsideeandu 4
dhundndndry olildnadnsmuingusvasd nefineandoadsil

3.1 Usgrnsuagnguied

3.2 iesesdiefldiuiumside

3.3 FnsiveuarnsiusIuTIndeya

3.4 mnTeideyauaradAnitlunTide

Fiselivinsiududeya Anvdeyafiisadoudielflunisduasesilunisesnuuy
waziaunanrlosunsSeuilassnudugunuuleviariuinsnauglindiedaasuni
PuflouarAmuAnasassd nelisvazdenisnisauiunsidowaznsiiusiusudeyaly

uazdlIu faraludl

3.1 Uszvnsuasngunlegns

a

3.1.1 Uszrns Ae dnfnwiszaudigees awumelulagnisfinuilazaouiines

o

ANEATANENT UMINe1RETRAYagTun Maseun 2 Unsinw 2566 Nameldousey
N5 B UlUTLATULAE NI AL NNELAT UL DN15AN®YI (Computer Programing and
Developing Applications for Education) 2 ngatssu 91w 50 vy ietluldlunisdu

nqudieg1alun1sIdy

= a

3.1.2 ngudieg1s Ao UnAnwinmasdnuiluseauuSyyns a1wivnalulad

e

(%
Y v

NSANWILAZABNNIADT ANEATANENS UNNINYIRETAaIUaTuN TuTN 3 Nawmeiley
FoudrnalsulusinsulaziauiteUnaiaduiinenisfiny) (Computer Programing and
Developing Applications for Education) nMaLseuyl 2 Yn1s@nen 2566 91U 25 vinu A

nsduwuungy (Cluster Random Sampling)
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[

3.1.3 veuaduient msiteluadeiliiiunisielagldsneden DTC3304 nsideu
TUsunsukaswawaUndnduiiion1sfnw (Computer Programing and Developing
Applications for Education) 3(2-2-5) lngsja@nwinanisuseiiiuniuiiuile nan1suseidy
ANNARNASINETIA UagkansUsEuAuisnelaannsldnuwnannesunsiteuslasy
Huguwuulevindieduaiunnuimiiouareudnaiieassd dafvdeyaanmsveassi
NANAIBEN

3.1.3.1 feBuesein (Course Description) Wudn ngud Mievesnaidiou
lUsunsunagiauwaundindu vannsimulusinsunsuiiomes auautivedusunsy
awiiasing q vdnmadeduieiuesilsyney dnvazds madoulusunsy Jupeu
3 n1sle1edt n1seenuu weundinduiiientsfnen n1sUsEfiugeNdLls danansasiam
weundiatuiionsfinw (Principles theories associated with computer programing and
development applications. Computer Programming Principles, computer language,
elements of computer language, Syntax, computer programing, algorithms, analysis
and design application for education, software evaluation, Candidate teachers able to
develop applications for education) Usenaumie 10 un (Mdaen1sisens) toua

Chapter 1: Computer Programming

Chapter 2: Introduction to Python Programming

Chapter 3: Conditional Statement

Chapter 4: lIteration Statement

Chapter 4: lIteration Statement

Chapter 6: Lists, Tuples, Sets, Dictionaries

Chapter 7: Functions

Chapter 8: OOP: Object-Oriented Programming

Chapter 9: Python and Database Management System

Chapter 10: System Development Life Cycle: SDLC

3.1.3.2 ﬁﬂmu%ﬂm&iamﬂﬁﬁu (Number of Hours per Trimester)

A19199 3-1 PnutlineniAEeu (Number of Hours per Trimester)

2 Hrs. x 15 Weeks

students

2 Hrs. x 15 Weeks

Theory Individual Advice Practice Self-study
(hours) (hours) according to (hours) (hours)
30 the needs of specific | 30 75

5 Hrs. x 15 Weeks

3.1.3.3 uNuNsIANTseuiilarn1susziliuna (Lesson Plan and Evaluation)




Lecturer: Asst.Prof.Dr.Nutthapat Kaewrattanapat
3(2-2-5): Theory 2 hrs./week, Practice 2 hrs./week, Self-Study 5 hrs./week

33

Teaching activities each week consist of mini-lectures interspersed with activities.

A15199% 3-2 LLNumﬁﬂmﬁﬁﬁui (Lesson Plan)

Method: Teaching Media
Number Hybrid Learning Hybrid
Teaching
Topics/Details of Synchronous Asynchronous Project-
Period
hours Based
Onsite Online Onsite | Online
Learning
1 - huzdIeiv/ 2-2 Learning Material - Phase: 1
Myinas - https://cutt.ly/python_course Define the
Uszifiuwa/ e - https://colab.research.google.com Problem
ﬂﬁﬁau%‘: - https://pythontutor.com - Phase: 2
- unit 1 s - https://python.org Set
TUsunsu - https://spatial.io Learning
AOURIADS Objective
(Computer Activities
Programming) - Brainstorming Space
- Self-Paced Learning Space
Learning Detail
Interacting with Assessment and Evaluation
Python - Funadmeusasmsidnuganludu
and Basic Sou Twdedunannusuiioveisey
Functions: Iumiﬂﬁﬁmu%uﬁau (Courseware)
- Installing and - MsMLUUNadeUgesUsEIIUNS U
Using uuwanvlesunsiieu3 Online
Python Examination)
- The Interactive
Environment
(Integrated
Development
Environment: IDE)
- Basic
Interactions
- Edit and Run
- Sequential
control
flow statement
2 - unit 2 Mugiunis 2-2 Learning Material - Juiinnsdounas | - Phase: 3
Tusunsunwiln - https://cutt.ly/python_course MTUTIEELEOM Analyze to
18U (Introduction - https://colab.research.google.com ﬂﬁﬁau%‘: Plan
to Python) - https://pythontutor.com (Recorded Video) - Phase: 4
- https://python.org Act or
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A1519% 3-2 (0)

Method: Teaching Media

- https://pythontutor.com

Number Hybrid Learning Hybrid
Teaching
Topics/Details of Synchronous Asynchronous Project-
Period
hours Based
Onsite Online Onsite | Online
Learning
Learning Detail - https://spatial.io Husnanneasunis Solve a
Data Types and BSeus (LMS) Problem
Variables: Activities - na1sUsynay
- Variables - Brainstorming Space ANTEDULAZNNT
- Data Types - Self-Paced Learning Space ussteiiieninis
- Mathematical L%Emi
Expressions Assessment and Evaluation
- Operands and - Junafneunaynsidiusaludy
Order BSou Twdedunannusuiioveisey
of Operations Iumiﬂﬁﬁmu%uﬁau (Courseware)
(PEMDAS) - MIVIBUUNAEBUEBBUIZIUNIS Y
uuwanvlasunsiieu; Online
Examination)

3 - unfl 3 M3 22 Learning Material - Juiinnisdoulaz | - Phase: 3
TUsunsuLuUY - https://cutt.ly/python_course MTUTIEELEOM Analyze to
dfimaula (Decision) - https://colab.research.google.com ﬂﬁﬁaui Plan

- https://pythontutor.com (Recorded Video) - Phase: 4
Learning Detail - https://python.org N WanNe Sy Act or
Control Flow - https://spatial.io - nEsUsENau Solve a
Statement: NNFEADULAZNNT Problem
- Grouping and Activities Uiimmﬁammi
Indentation - Brainstorming Space L%Emi
- Decision - Self-Paced Learning Space
Statement/
Condition Assessment and Evaluation
Statement - unaraeuuaznsiduslutu
- if, if-else, if-elif- BSou TwdedunannusiuiioveiSey
else, Iumiﬂﬁﬁmu%uﬁau (Courseware)
shorthand - MIVIBUUNAEBUEBBUIZIUNISY
if..else, And uuwanvlasunsiieu3 Online
logic, Or logic, Examination)
Nested
if, the pass
statement

4 - unfl 4 m3 22 Learning Material - Jufinnisdoullaz | - Phase: 3
TUsunsuLuUY - https://cutt.ly/python_course MIUTIEELEOM Analyze to
‘VTWJ:V] (Iteration) - https://colab.research.google.com ﬂﬁﬁaui Plan
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Method: Teaching Media
Number Hybrid Learning Hybrid
Teaching
Topics/Details of Synchronous Asynchronous Project-
Period
hours Based
Onsite Online Onsite | Online
Learning
Learning Detail - https://python.org (Recorded Video) - Phase: 4
Control Flow - https://spatial.io puLnannesy Act or
Statement: - lna1sUsyney Solve a
- Iteration Activities ANTEDULAZNNT Problem
Statement/ - Brainstorming Space Uiimmﬁammi
Looping - Self-Paced Learning Space L%Emi
Statement
- For Loops, While Assessment and Evaluation
Loops, Iterator - Funemouuasmsiaiusaludu
- Break and Sou TwdedunannusuiioveiSoy
continue Iumiﬂﬁﬁmu%uﬁau (Courseware)
- MIVIBUUNAEBUEBBUIZI UL
uuwanvlesunsiEeu3 Online
Examination)

5 - unfl 5 M3 2-2 Learning Material - Jufinnisdoulaz | - Phase: 3
TUsunsuanesnasy - https://cutt.ly/python_course MIUTIEELEOM Analyze to
(String) - https://colab.research.google.com ﬂﬁﬁaui Plan

- https://pythontutor.com (Recorded Video) - Phase: 4
Learning Detail - https://python.org N WaAN S Act or
Text - https://spatial.io - nasUsENay Solve a
Manipulation: ANTEDULAZNNT Problem
- String Activities Uiimmﬁammi
Manipulation Is - Brainstorming Space L%Emi
Costly - Self-Paced Learning Space
- Manipulating
Text Assessment and Evaluation
Regular - Funadmeusasmsiauganludu
Expressions: Sou TwdedunannusuiioveiSeu
- Matching Iumiﬂﬁﬁmu%uﬁau (Courseware)
- Patterns - MIVIBUUNAEBUEBBUIZI UL
- Backreferences uuwanvlasunsiieu3 Online

Examination)

6 - undl 6 da 2-2 Learning Material - Jufinnsdoulaz - Phase: 3
Whufla 1 uay - https://cutt.ly/python_course MTUTIEELEOM Analyze to
Anduun3 (List, - https://colab.research.google.com ﬂﬁﬁaui Plan
Tuple, Set and - https://pythontutor.com (Recorded Video) - Phase: 4
Dictionary) - https://python.org N WaAN S Act or

- https://spatial.io
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A1519% 3-2 (0)

Method: Teaching Media

Number Hybrid Learning Hybrid
Teaching
Topics/Details of Synchronous Asynchronous Project-
Period
hours Based
Onsite Online Onsite | Online
Learning
Learning Detail Activities - 1onansUsynou Solve a
Container Data - Brainstorming Space ANTEDULAZNNT Problem
Types: - Self-Paced Learning Space ussteiiieninis
- Tuples L%Hui
- Lists Assessment and Evaluation
- Sets - Junafneunaynsidiusaludy
- Dictionaries Bou Twdedunannusuiioveisey
Iumiﬂﬁﬁmu%uﬁau (Courseware)
- MIUUUNRFRUEBEUSEIUNIS YUY
Huuwanvlasunsiien; Online
Examination)
7 - unfi 7 laridu 2-2 Learning Material - Jufinnisdoulaz | - Phase: 3
(Function) - https://cutt.ly/python_course MTUTIEELEOM Analyze to
- https://colab.research.google.com ﬂﬁﬁau%‘: Plan
Learning Detail - https://pythontutor.com (Recorded Video) - Phase: 4
Subroutines and - https://python.org HuLnannesy Act or
Modules: - https://spatial.io - nasUsEnay Solve a
- Simple ANTEDULAZNNT Problem
Functions Activities Uiimmﬁammi
- Functions That - Brainstorming Space L%Hui
Return - Self-Paced Learning Space
Values
- Functions That Assessment and Evaluation
Take - Junafneunaynsidausaludy
Arguments Sou Twdedunannusuiioveisey
- Recursive and Iumiﬂﬁﬁmu%uﬁau (Courseware)
Lambda - MIUUUNAFRUEBEUSEIUNIS YUY
Functions uuwanvlasunsiieu3 Online
- Modules Examination)
- Writing Your
Own
Modules
- Docstrings and
Modules
8 - NMTEDUNANANTA [ Activities

(Midterm Exam)

v o 9 v o =
HLiﬂuﬁ?lﬂiﬂLa'ﬂﬂﬁaﬂlu‘wﬂﬂﬁﬂuﬁiﬂ

aourumsussyunslnauudngna

1din (Video Conferrence Meeting on




A1519% 3-2 (0)

37

Method: Teaching Media

- Self-Paced Learning Space

Assessment and Evaluation

- dunaAmaunaznsiaiusuluty

o ~ o D v
BSou TwdedunannusiuiioveiSeu
Tumsuialutuieu (Courseware)

- MIYuuUNAdauEagUsYIIUNS U
uuwanvlesunsiiens Online

Examination)

Number Hybrid Learning Hybrid
Teaching
Topics/Details of Synchronous Asynchronous Project-
Period
hours Based
Onsite Online Onsite | Online
Learning
Metaverse) Ingvirdaaouniu Google
Form (Online Examination)
9 - unfi 8 M3 2-2 Learning Material - Jufinnisdoulaz | - Phase: 3
IiJiLmim%ﬁmq - https://cutt.ly/python_course MIUTIEELEOM Analyze to
(OOP: Object- - https://colab.research.google.com ﬂﬁﬁaui Plan
Oriented - https://pythontutor.com (Recorded Video) - Phase: 4
Programming) - https://python.org N WaAN Sy Act or
- https://spatial.io - nEsUsENay Solve a
Learning Detail A1ADULATNATT Problem
Object-Oriented Activities Uiimmﬁammi
Programming - Brainstorming Space L%Emi
- Self-Paced Learning Space
Assessment and Evaluation
- Junafneunaynsidausaludy
Sou Twdedunannusiuiioveisey
Iumiﬂﬁﬁmu%uﬁau (Courseware)
- MIUUUNRFRUEBEUSEIUNIS YUY
Huuwanvlesunsiieu; Online
Examination)
10 - unfi 8 M3 22 Learning Material - Jufinnisdoullaz | - Phase: 3
IiJiLmim%ﬁmq - https://cutt.ly/python_course MIUTIEELEOM Analyze to
(OOP: Object- - https://colab.research.google.com ﬂﬁﬁaui Plan
Oriented - https://pythontutor.com (Recorded Video) - Phase: 4
Programming) (sie) - https://python.org N WaAN Sy Act or
- https://spatial.io - nasUsEnay Solve a
Learning Detail A1ADULATNAT Problem
Object-Oriented Activities Uiimmﬁammi
Programming - Brainstorming Space L%Emi
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A1519% 3-2 (¢i0)

Method: Teaching Media

Number Hybrid Learning Hybrid
Teaching
Topics/Details of Synchronous Asynchronous Project-
Period
hours Based
Onsite Online Onsite | Online
Learning

11 - undl 9 awlw 2-2 Learning Material - Jufinnisdoulaz | - Phase: 3
NOUAUTZUUNTS - https://cutt.ly/python_course MTUTIEELEOM Analyze
%nﬁgmﬁﬁmﬂa - https://colab.research.google.com ﬂﬁﬁaui to Plan
(Python and - https://pythontutor.com (Recorded Video) - Phase: 4
Database - https://python.org Huunannesy Act or
Management - https://spatial.io - nEsUsENay Solve a
System) NSEADULRTAS Problem

Activities ussteiiieninis
Learning Detail - Brainstorming Space L%Emi
Python Library in - Self-Paced Learning Space
Scientific Area

Assessment and Evaluation

- Funaaeuuaznsidusulutu

BSou TwdedunannusiuiioveiSey

Iumiﬂﬁﬁmu%uﬁau (Courseware)

- MIVIBUUNAEBUEBBUIZIUNISEY

Huuwanvlasunsiieu; Online

Examination)

12 - undi 9 awlw 2-2 Learning Material - Jufinnisdoulaz | - Phase: 3
NOUAUTZUUNIS - https://cutt.ly/python_course MIUTIEELEOM Analyze
%nﬁgmﬁﬁmﬂa - https://colab.research.google.com ﬂﬁﬁaui to Plan
(Python and - https://pythontutor.com (Recorded Video) - Phase: 4
Database - https://python.org Huunannesy Act or
Management - https://spatial.io - nEsUsENay Solve a
System) (si0) NSEADULRTANS Problem

Activities ussteiiieninis
Learning Detail - Brainstorming Space L%Emi

GUIs:

- The General
Logic

- Some Simple
Examples

- Widget Options
- Packing Options
- Tkinter and
Desktop
Application

- Self-Paced Learning Space

Assessment and Evaluation

- dunaAmaunaznsidusnluty

o . o v
BSeu TufdunnausINiisveslsey
TumsuiaRlutuieu (Courseware)

- MY uUUNAdaUEagUsTIIUNS U

uuwanvlasunsiieu; Online

Examination)




A1519% 3-2 (0)

39

Method: Teaching Media

Number Hybrid Learning Hybrid
Teaching
Topics/Details of Synchronous Asynchronous Project-
Period
hours Based
Onsite Online Onsite | Online
Learning

13 - unfl 10 2933M3 22 Learning Material - Jufinnisa@oullag | - Phase: 3
WAUIIZUU (SDLC: - https://cutt.ly/python_course MTUTIEELEOM Analyze to
System - https://colab.research.google.com ﬂﬁﬁau%‘: Plan
Development Life - https://pythontutor.com (Recorded Video) - Phase: 4
Cycle) - https://python.org N WaANe S Act or

- https://spatial.io - nEsUsENay Solve a
Learning Detail A1ADULATAT Problem
System Activities UssEeLionms
Development - Brainstorming Space L%Hui
Life Cycle - Self-Paced Learning Space
- System Analysis
- System Design Assessment and Evaluation
- System - Junafneunaynsidiusaludy
Implementation Bou Twdedunannusuiioveisou
- System Testing Iumiﬂﬁﬁmu%uﬁau (Courseware)
- System - MIUUUNRFRUEREUSEIUNIS YUY
Maintenance uuwanvlasunsiieu3 Online
Examination)

14 - MsdslAsIu [ Learning Material - Phase: 5
(Project - https://cutt.ly/python_course Review
Assessment) - https://spatial.io and

Evaluation
Activities
- Exhibition Space
dispuanansndenaiuseluieniou
WouSnwmunsuszaunidlnauu
dns11augiie (Video Conferrence
Meeting on Metaverse)
Assessment and Evaluation
- ﬂixLﬁu%yumusjaa%wumaﬁéL%'ﬂuﬁ
Inuanseguuinaugiin

15 - MsdslAsIu [ Learning Material - Phase: 5
(Project - https://cutt.ly/python_course Review
Assessment) - https://spatial.io and
- Msuaue Evaluation
1A5997u (Project Activities - Phase: 6
Presentation) - Exhibition Space Conclude
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A1519% 3-2 (o)

Teaching

Period

Topics/Details

Number
of

hours

Method: Teaching Media

Hybrid Learning

Synchronous

Asynchronous

Onsite Online

Onsite | Online

Hybrid
Project-
Based

Learning

- Presentation Space
Hissuanunsndenafuneuaztiaue
luripaSsunseUSnwiiiunisussyu
milnavudnsaaugiin (Video

Conferrence Meeting on Metaverse)

Assessment and Evaluation

- ﬂixLﬁu%yumusjaa%wumaﬁ%L%'ﬂuﬁ
Inuaneguuinaugiin

- Uszidliulassnueunsiiauauy

Insnaundinleglfinamiasuuuguiad

(Rubric Score)

and

Presentation

16

- MIULEUD
TAs997u (Project

Presentation)

Learning Material
- https://cutt.ly/python_course
- https://spatial.io

Activities

- Presentation Space

v a4 o P
HLiﬂummmLaaﬂu%auﬂuwauiw
‘w%'aﬁwLauamumiﬂix‘qmmﬂﬂauu
dns11augiie (Video Conferrence

Meeting on Metaverse)

Assessment and Evaluation
- Uszidliulassnueunsiiauauy

Insnauniinlegliinamiasuuuguiad

(Rubric Score)

- Phase: 6
Conclude
and

Presentation

17

- NMsaEeulany
Aa (Final

Exam)

Activities

s o v s
dispuanunsndendeuluioaisunie
aourumsussyumslnavudngna
udn (Video Conferrence Meeting on
Metaverse) lngvirtaaouniu Google

Form (Online Examination)
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M19197 3-3 WU IUTTEIUNANISISEUS (Lesson Evaluation Plan)

The Proportion of
Activities Evaluate Week
Evaluation
1 WUUNAABULDY AADANIALSUU 10%
(Online Examination)
2 ANTEDUNANINA LAY 8 way 17 5% wag 5%
AsEauUanenIA
(Midterm / Final
Examination)
3 nsUfURlLAwSEY nABANIALTELY 20%
(Courseware)
aq Funudos AADANIALSUU 20%
(Assignment)
5 %umwé’ﬂ (Final AADANIALSUU 40%
Project)

3.1.4 YRULUARIULIAN
szoznalunissiiumsiderionun 8 §Unii daust SuanAu ne. 2566 NUAIAUS
W.A. 2567
3.1.5 Hulsiltlunside
3.1.5.1 fuusdu Ao nmsseuslagldunannesunisiseuilassnudugiuiuy
lau3arudnsaugin

2.1.5.2 fwUsANY A AUSINLD ANUARASIIATIA hAaLAUNINDLA

3.2 wpsaslanlaiun1sive

A3 0adlaf llun133dauaziiusiusiudeyaveinisidus asunannesunisisous

Y

L2

Tnssudugrunuulaviaiiudnsnaugiinieduasunnusmieuazanuanasiasse
Usenausieg
33.1 \nsesilolumseenuuuuasimuiunanosy laun
33.1.1 gunuunsBouilassnudugrunuuleuiainudinsnaugiindlodaesy
anuduiiouaraufnaineassd lngadannnisduenegiduneunionssuiunmaieus
Tassudugiu uasdanneriesdusznauniaideuiuuvleuia mnduinsdansed

nszvunsiteuslassnudugunuivesdvsenaunisiteuduuulauin



a2

33.1.2 wuuUssiiiuanumaizanvesguuuunisiseuslassudugiuiuy
lausarudnsnaugdai eduasuanusiudowazaufnadieassd adeinnisine
AUATIUUUSEEIUAUWINE ALY T URUULAL 19BN JUNUUN TS ew] Tngldseauainy
winzaudunasinnnsgIu 5 58U (Likert’s Rating Scale) wazhusn1susziiiuninumnyay
vas3Usuvoanilu 3 aou laun poudl 1 Wunsuszidunnesddsznauvesuuuu 5
p9AUsENRU 29 1eMsUseiiu seudl 2 1unsussiususesmnumnzasvesguiuulums
Ul 3 MensUsadiu waesseudl 3 faiausnusiioufulsssUuu fneandeadsil

poudl 1 MsUsziiufusesanumIzanvessULuumMSeulassnuidy
grunutlausadudnsmaugiiaiodaasuanudiufionararudaadsassd s 5
93AUIENOU 29 $18N15UTEIE

poudl 2 MsUsziduiusesrumINzaNvean1sguLUUN TS Bus
Tasanudugruuuulsvissiudnsnaugiindieduauanusuileuaraudnaivassaluly
v 3 918M3UsHT
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A137197 3-5 n1sduasigriesdusenaunisiseusuuulauia (Hybrid Learning Elements

Synthesis Table)
S
S =
_ = q
-
"Hybrid Learning Elements" g 2 2 %
T £ 8 £ =S 8§ _
Literature Synthesis 2 o S 2 S = N
g 3 w5 <= 3w 8
E ¢ § ¢ 2 £ 4
8 2 E 2 8 & &
1. Synchronous / Asynchronous
1.1 Onsite v v v v v v v
1.2 Online v v v v v v v
2 Live-Streaming / Classroom v v v v v v Vv
3. Learning Management System / e-Learning v Yy v v v v Y
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1.2 Qﬁ&m (Leanner)

1.3 5787391 (Course)

1.4 Fouaziadasile (Digital Content Tools)

1.5 Nuiinanssulaniaiiou (Virtual Activity Space)

1.6 8150475 (Hardware)

1.7 w0Naa3 (Software)

1.8 1A39%18 (Network)

1.9 gm%’aa&a (Database)

2. aeAUsznaUn 2 nsiieuiuuulauia (Hybrid Learning)

2.1 Synchronous Learning

2.1.1 Onsite Synchronous Learning

2.1.2 Online Synchronous Learning

2.2 Asynchronous Learning

2.1.1 Onsite Asynchronous Learning

2.1.2 Online Asynchronous Learning
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A15197 3-11 (dia)

F18N15UTERIUAURUNZEY

STAUAIIULANIZEY
sUsuumsBsuilassnudugrunuulauiaiudnsnaugii
WoduasuausudowarAuAnas9assa 1 2 3 4 5

3. 93AUszNaUT 3 nszurunsseuilassnutugiunuulauie
NAuINT1augdn (Hybrid Project-Based Learning via

Metaverse)

3.1 %uﬁ 1 Define the Problem

3.2 Gﬁzuﬁ 2 Set Learning Objective

33 Sﬁsu‘ﬁ 3 Analyze to Plan

3.4 Gﬁzuﬁ 4 Act or Solve a Problem

3.5 Gﬁzuﬁ 5 Review and Evaluation

3.6 Gﬁzuﬁ 6 Conclude and Presentation

4. asAUsznauf 4 ausauile (Collaboration)

4.1 saAusenauil 1 inwensuumndi

s

4.2 paAusenaun 2 inwelun1sufduius

4.3 papaUsEnaud 3 inwrlunisinsedaans

4.4 paAusEnauil 4 invenssuilawazasuaiudn

4.5 99AUTENDUN 5 iNYeNISAMLTESEUU

5. 93AUSZNOUN 5 AUANES19655A (Creative Thinking)

5.1 93AUsEnoUNl 1 AmnuAnAaaLAal (Fluency)

5.2 93FUszNaUT 2 ANUAnEAnEU (Flexibility)

5.3 9afUsENavTl 3 A1UARTI3Y (Originality)

5.4 23AUSENBAUN 4 ANUARaLdunaas (Elaboration)

M15197 3-12 wuudssidiususesanumngauvenIsiigukuunssauslassnudugiu

wuulauiannuinsnaugiaiioduasuaiusiuiowasanuanaivassaluly

N15UISLHUTUTDIAUAUNSEY STHUAINLANNZEY

goensihgluuunsseuslassuduguuuulauiariudnsnaug i

Weduasunnusiudawazanudnasaassaluly 112]3|4]5

1. gUuuunsseuslassnuduguwuulauiaiiudnsnaugiefinanu

winnzanlun1saEsuA1u5IUiID
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A15197 3-12 (dia)

A3UTIUSUTDIANRUNZEN o
Usziaiususe : FITAUVAULNRUIZAU

gaenihgluuunsseuslassnuduguuuulauiariudnsnaug i

Wadsasuanusilonaraudnaseassaluly 11213 )4]5

2. sUnuumsdeuilassnudugrunuulauiaiudnsnaug dndiaa

wianganlunsdaasuanufAnadeassa

3. Unuumsseuilassnudugiunuulauiaiudnsnaug ndia

winngaulun1sily1gass

RN mﬂﬁqoﬂ (Very Appropriate)
WY 1A (Appropriate)

89 Uuna1s (Moderate)

N WA~ L,

W8 1Uee (Inappropriate)

1 e Uesun (Very Inappropriate)

91nn1sUszdumumEIzanveIglLuun s euslastudugiuwuulauianiu
dn31augHAedLasNAIINT WL OLAZANUARAS19ATIANNTI8NSU T UlUwUUUSZIRIY

199U §I3eldnsliesesiAmsatifieuUanalagg1adamusienisusediusely

3.3.3 svezdl 3 maiauunasrlosunsieuilassnuduguuulauiaimuinga
ugfiaiieduaiuaudiufionazanudnaiieassd lnsnnhguuuunsiseuilassnuy
gruuvulauiniudnsnaugiafieduaiuauiuieuazanudnaiisassd fuiuns
Uszifiupnusnzanvessunuulasidoaviguds Tlesnwuuuagimuunanosunis
Fouslassnudusruuuulsviaiudnsnaugiai oduasuausudonwazaiudn
as19a93A fesuiuaunmuoumansledy e 2 duneu il

3331 unamlesuniaiFoudlassnudugruuuuleviaduinsnaugiiaie
duaSunusiilouarANNAnas1EsIA

3332 n1sUszliununinvedinaavlesunisiseuslassnudugiunuulauia
Wudnsnauglinfioduaduanuiuiiowasanufnaiisassa

3331 unamlesuniaiFeudlassnudugruuuuleviaduinsnaugiiaie
dasUANTINTORATANUANATINATIA LAERBNLUULATNAILINIAINTURUUNITISBUS

Tassnudugruunuulauianudnsnaugliniiedusasunusiuiionasaufnaiasse
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3332 n1sUszliununinvedunaavlesunisiseuslasnudugiunuulauia
Wudnsnaundaieduaiunnusniiowazanudnaiieassd lnsuszfiumauninves
unanwosielUldlunmsveaesdiely Juuudssiiuainainnmsdn Auaiuulseii
AnuAunmaasnaniesy tngldszaununimiduinaeiunnsgiu 5 seau (Likert’s Rating
Scale) wazuyanisuszifiumuganmyesunannesueenitu 3 neu noudt 1 10un1s
Uszidlugauninvedwnanesuoandu 4 du 15 s1ensusziiu poudl 2 [unsusziliu
fusesganmvesunanlesilunisthluly 3 s1ensUseidiu wazneuil 3 delausuusiile

Ya o o

USulsaunanesy andudideviinisiiasieimaianuieswswesiuulsaidulunsiag

Y

$18N15UsEHUlAER TN 9 vinu Fsil

M13197 3-13 WANITAATIENAIANUTILINTIVBUUUUTEIIUANUITIEIRTIvR MUY THLTY
A naswnannesun1steuilassnuluguwuulauiaiiuinsnaugiin

WD ANLASUANNIILI DAL ANUANES9ATIA

Ussu10uAIAUAALIAY
A1 wua

I0C Wa

v T |
iqﬂﬂquiSLﬁu mnﬁdwﬁl?‘lﬂiy%‘mﬂ

112|3|4|5|6 7|89

1. fuauanvasunaanasunsiseus

1.1 anunsaldauunannasunisisous lnedns .
. , t{rfrfjt|rfr|1f1]{1| 10 | 144
swmuuaﬂuwui’jaywﬂm 9 (Flawless)

1.2 @130t 0189dUAN9 9 VoIunanNasunIg .
o ) /I T T O T O A A 1
Lﬁauﬁlmﬁsmﬂsmm (User-Friendly)

1.3 arunsaldunanvesunisiSeus dlunis
advayunisdanisiseunisaeuldiduegned | 1| 1| 1| 1|11 |{1|1]|1] 10 | 44

(Functional)

2. AIUAMANYBILLBN

2.1 WomidAugneeIdonAfa I unaNgnsuaL 3
_ /I T T O T O A A 1
3831

2.2 \amilANUmMIE AN ULaINIST B U VRS

n:l

b38UY

2.3 \HomiiuslemdrenmirluliuAoa /I T A O O B 11

Tttt 1)1] 10 | Wole

e
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UszanaAInuAaLiY
v e fin wua
srensUssdiy NIV
10C W&
2134|516 |7
2.4 1N 1T EIaIf UNITUNAUD D 19LRUZEY ;
cay va 111 ]1]1]1 1.0 | lala
Vil 1 ladne
3. AUAMNTNYRITBNITEUS
3.1 @on1si3uiNANARAA N UINQUTEAA ;
L 1111 ]1]1 10 | 144
n3seu3
3.2 dgonTsiseusiianuiaulanasianadisey Tj11]1]1]1 1.0 | 1l¢
33 den19iSeusdAnuinansauiuievse .,
oyl Tl1|1]1]1]1 1.0 | Tdls
FEAUTUVDILITEU
3.4 @9n13i38usdAudaaune sUnm 3ale 3
. oL Tl1|1]1]1]1 1.0 | Tdls
\Fo9 LazAonys
4. drun1sdanisiseunisaaunuulauia (Hybrid Learning)
41a1u1509an15iS gunIsasugUuuY 3
) 111 ]1]1]1 1.0 | 144
Synchronous Learning 1#
428141509 AN15LS suUNITAB U UUUY .,
. 111 ]1]1]1 1.0 | 144
Asynchronous Learning 16
4.3 fiseuausniseuduuu Online el 111 ]1]1]1 10 | 1l¢
4.4 fiFsuausaiseuduu Onsite 1a 111 ]1]1]1 10 | 1l¢

M1399 3-14 WANITIATIERAIANULN BN TIVRUUUTEITUANA MY T L NAR TR SY

maseuslassnuduguwuulavianudnsnaugdadiedaaiuausiuie

warAuAnasaasselUly

N15Us2EUTUTIRUMNZEY UszunauAIauAnLiu
Y9I TkuUUsEEuAMA NUNEANBSUNNS mnﬁ:&?}mmﬁuﬂhuﬁ A1 | uda
Seuslassnuluguwuulauiaiudnsnaugiio I0C | wa
ioduasueuslouayeuAnadrsassdlld 212
1. wwanesun1sieuilasenudugiuuuy
lausanudnsaugiindamninlunisdasty 111 1.0 | 4ld

AUsIULD
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A15197 3-14 (dia)

N15Us2EUTUTIRUMNZEY UszunauAIauAnLiu
Y9I TkuUUsEEuAMANUNAaANBSUNNS NIV YYITUN Al | uia
Seuslassnulugiuwuulauiaiudnsnaugdi IOC | wa

4 . - D - . . 11123456789
Woduasuanunuiiouazaufnasvassaluld

2. unasvlosunisiseuslassnudugiuwuy
lavsanmudnsauniindianwlumsdasy | 1| 1| 1|1 1| 1|1]|1|1] 1.0 | 14lA

AMUANFS9ETIA

3. unasrlpsunsiseuilasnuduguuulauia 3
ti1f1f1f1f1f1f1]1] 10 | l4ld

] o a A o Y a
Hudnsnaunindannmlunisitluldase

A3UNaN1519% 3-13 WAz A9 3-14 HANTIATILRAIAUTILINTIVBIWUUYTELT
AunmvednaslesunMseuilassnuduguiuulsuiaiuinsnaugliaiedaasua

TTBUALANUANATIETIA WU wuvUssiliugunmveswnannasuliAfvilnLaenndes

va o

299518 5UTEEIUNINNTT 0.5 Nnsren1sUseiiiy 3ntuIdeduuyssudanan WY

Y

Juwuulssifiunaunnvesunannesunisiseudlassnmulugnuuulsuiaiudnsnaunin

[

WDENLASUANUIINLOWALANUANES19ETTA Aatl

A15797 3-15 wuudspiliususesnuninveswnannesunsseuilasuiuguuuulauia

HIUTNTIAUEANAUATUAINI T DLALAUANES 1WA TIA

i‘]Elﬂ'liﬂiSLﬁJUﬂlmﬂ']W iZﬁUQmﬂ'lW

s a | a ] Y a
LL‘Wﬁ{ﬂ'Wﬁlﬁllﬂ’lﬁL‘i8u§1ﬂ3QQWULUUEWULLUU18UﬁW NIUINTINAUGUR

WindwasUAUSINLDWALANUARES19ATIA 5141321

1. fuauanvaunaanasunsiseus

1.1 arunsaldnuwnannesunisisousldegiesviusazlinudgnile 9

(Flawless)

1.2 @ansadndiadueng o veawnaarasunisieuilaasainsinsa (User-

Friendly)

1.3 ansaldunannesunisseuiilunisatdvayunisdnnisiseunisasuls

Jueeed (Functional)

2. AIUAMANVBLLBN

2.1 WemilANUgNADIADAARBINUNENERTHALTIETU

2.2 Weymilmnumangauiunainsissuivesiseu

2.3 \emilusglewisionisunlUldUL R

2.4 Waniseeansunmsinaueagnauunyay vl wiladne
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$18M15UsTIAUAMAMN
wnannesun1sseuslassnuluguuuulauiariudnsnauglin

WinduasuAUSINLaLATANUARES19ATIA

FTAUAMNIN

4

2

3. AUAMNNYRITINITEUS

3.1 dgonTsiseusiianuasnndesiuinguseasAnisiseus;

3.2 dgonTsiseusianuiaulanasianadisey

CVRLY}

3.3 donTsiseusiianuminzauiuievesyautuveisey

3.4 don1siseuiiianudaiauns sUunm Jale L@ wavdenys

4. drun1sdnnisiseunisaaunuulauia (Hybrid Learning)

4.1 aun3ndan1siseun1saeugUiuY Synchronous Learning 1@

4.2 @1n309AN5TEUNISEUIULUY Asynchronous Learning 1@

4.3 fiseuausniseuduuu Online el

4.4 fiFeuausaiseuduu Onsite 1a

A1519% 3-16 MsUszliuiuseIRNIMYBINITUILNaANe SN ST lATsnuTuguwuy

lausnrudnsnauglaieduaiunnusmilowazanudnasisassaluly

n1sUssidiuiusoInunIw

FTAUAIUAUAMN

o s a | a
GUENﬂ’]i‘u’ILL‘WﬁGlWEﬁlIﬂ’ﬁLiEm';ﬁﬂiN’WULﬂUE’IULLUUVLaUﬁﬂ

HIuInTNaugdaisduasuaundowazauAnassassa Ly

2

4

1. wwannesun1siseuilasanudugusuulauiaiiudngia

uglindaaniwlumsdasiuaiiusiuiie

2. unasvlosunisiSeuslassnudugiuwuulauiaiiudngna

uglindaaniwlumsdaasunnufnasneassd

3. LL‘W@G]‘W’P]%&Iﬂ’]'ﬁL%Su‘éiﬂiﬁﬁuLﬂUE’WULLUUVLSU%@NI’TLHQ]Jﬂi’Na

ugiinfiaaunmlunsiluldase

5 RUIYDY uﬁﬂﬁqm (Very Appropriate)

4 wes 1A (Appropriate)
3 wuene Urunand (Moderate)

2 e 198 (Inappropriate)

1 e Uesuan (Very Inappropriate)
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nnsUszliugunmvadLnanresunsiseuslassudugiuwuulauariiudnga
ugilaLiedasuauuiiolazAuAnas19asTAnINTIon sUTsUluwUUU T uT19sU

AIdelEnsiieseiamsadiiieudanalaedndwuenisussiiusaly

3.3.4 szazdl 4 nsfnwinanisldunasvesunisiseuslassnudugiuwuulauianiu
InTNauglaiieduasuaunlouazaNuAnaseassd lnensiunannesunisiseusa
H1UNTTUEIUANMLIZEaNVBITULUY kazAmnINTadknannasulaul @uguad 1U

Y

naaedlinufunguiiegislunismaass ileUsyiliummadnsuaziuysmunuingUszasd
9338 Tasutsnsmeassiomundu 3 Tunou SelseasBundldl

33.4.1 nsUsiiuanuindovesiseuanmstdauwnannasunIsisous
TasanudugruuuulavimihudnsnaugfindieduaiumuimiowasnmAnadsassd

3.3.4.2 MIUsEUANLAREIETIAINNIT TN ULNaANaTINITSEUI AT
Dugruuuulsviesiudnsmaundadieduaiuanusiuilowagarufnaiiassd

33.4.3 nisUssduanuiianeladenisldnuunannesuniseuslassnuiy
srnuulsudaindnmaugiinfioduaiunuianilouazaufnaiisassd

33.4.1 nsUseiiuanuTiudovesiseuanmstdauwnannasunIsisous
Tassnufugnnuulauiaruinmaundadieduaiuanusmilouaranufnaisassd 9
wuuUszdlumnusinde adannsduasziesdusznauanusiuile lnedunisdnew
duAs1ziiosAlsznoudIAgys1g 4 INDUNUNN1TUTZEUYDIAIINTINDD A8LNNIINIT
Uszifiuanudaniiovewiiou usmenmsussdiuoandu 5 asdusenau 17 §7¥a 9ndy

v o

H338INTIATIEIAIANUTsIn skl stiiululsar sensUsHdulag g deiuey

[

U 9 YN A9

M1399 3-17 HANITIATIHNAIANMUTEINTIVOIUUUUTHLITUANT NI VRIS HUAINNIT
Tdnuunaarasunisseuilassnudugrunuulauiaiiudnsnaugdisie

ANASUANUIINLDWALANUANES19ETIA

UszaunauAIAuAALIiY
A1 uwua

I0C Wa

a v o ' =
UN15UTLLY ANRLBYIVIYNIUN

112(3|4|5|6|7|8]|9

I3 d' CY a wa 4 d'
29AUIZNBUN 1 NNEEAITUHUARUIN

1.1 Msmvustrng 111111 ]0]1]1 0.88 14l
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UszanauAAuAALIUY .
s1en15UsEEiY mn;:ilﬁimmmuvhuﬁ m wa
10C Wa
1(2|{3|4(5/6|7|8]9

1.2 Mstremdeipu Tttt f1]t|1 1.0 Taler
1.3 nMsaausegdlanelungy 111111111 1.0 Tla
1.4 msUfoRnthiinainguszacd 11111 f1]t|1 1.0 Taler
asAUsEnoUfl 2 vinwelunisufdusius
2.1 Msildiusm 1111111 ]1|1 1.0 15t
2.2 mslimnuddnunsau 11|11 f1jtfo|1|1] o088 Taler
2.3 ANTANTINNEIUTINNINAIIEIUA? 111111111 1.0 Tla
2.4 miifﬁﬁ’ﬂiﬁmmmamﬁaﬁgu 111111111 1.0 Tla
a9rUsznaUdl 3 sinwzlunishnsdedonns
3.1 vinwglunsusyanuau Tttt ]1]1 1.0 Tla
3.2 nsadrsmudlafugnasidean 111111111 1.0 Tla
3.3 AIULALITANYDINTWIT b TUNNS
Py /I T T O A A 1.0 155}
doans
asAUsEnaUTl 4 sinwznsiuilanazazuaiudn
4.1 mssuilemuAnLiu 1111111 ]1|1 1.0 155
4.2 MIYIUINITANLAR 111111111 1.0 Tla
4.3 nsasuAuAn Tttt f1]t|1 1.0 Taler
29AUsZNOUT 5 sinwzn1sAnBeszuy
5.1 mMyvihauegraduseuu 111111111 1.0 Tla
5.2 ﬁﬂizmumimqm&!waﬁ%’mw 111111 |o|1]|1 0.88 Tla
5.3 mslgisuidgymedraduszuu 1111111 ]1|1 1.0 155

agUnamsed 3-17 wan1siegiAianudisnssweuussidiuanusnileves
FFouainnsldanuunanesunisFoulassnuduguuuulaviaiudnsnaug e
duasuauTInilonazAuAnas19asIA nudn wuulsziduadusiuiledlirdvidaiiy
aonAdewasTIEn1sUsEiuaInnd 0.5 ynsenisUsfiu andudideuuulsefiu

aanany Wlddunuudszduanusiuiionnnisldnuwnaniesunisseuslassnundugiu

Y

[

wuulausariudnsnauglaiioduasunnusmilowas AnuAnaseassa Al
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A13797 3-18 nsUszliuenusiueveadSeusonisldauunanresunisiseudlassnudy

3
(

Metaverse to Enhance Collaboration and Creative Thinking Table)

usuulauIanIudnTNaUg e od aTUAINT T DLAT ATUANAS 19ATIA

Collaboration Evaluate from Hybrid Project-Based Leamning Platform via

s19n15Us2LU

STAUASLUU

4

3

3 = o/ a wa ¥ o
23AUIZNBUN 1 NNYeNITUHUARUIN

1.1 msmuusdiuung

1.2 M3mRoLDY

1.3 nMsaiausegdlanelungy

1.4 MsuUanthinuingUssasd

a9AUsznaun 2 vinwelun1sufdunus

2.1 mMsfldusiu

2.2 mslianudAyunndu

2.3 NNSANTNDEIUTINUINNTIETUR?

2.4 M33dnlvinnutiewmiondu

29aUsznaud 3 inwzlunisinnadaans

3.1 inwrlunisuseanuau

3.2 MTAS AN UL 1IESNAILN

3.3 AL ANURIN YT lUNNSERdENS

29AUszNaUN 4 Minwen1siuileuazaguainuda

4.1 MssuilannuAnLiu

4.2 migimmimmﬁm

4.3 MEFUAUAR

I3 d' C% a a
29AUTENAUN 5 NNBLNITAALYITZUU

5.1 A3vieueg1ndussuy

5.2 dN2UIUNMTNUMARANTALIY

5.3 mslgisuidgymedraduszuu

FIUANGATLLUU

4
ANIDYAT

STAUAMAN

= =

AZLUL 68 - 85 MUNYDY AN — TANUITINLDIUNITINTUIUSLAURLD 81

ASWUY 51 - 67 U809 A — JAusuilalunsyinTuIIuTER

v a

Un
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ATLUY 34 - 50 MU18De wald - dAnusiuiielunisvinduanuseaune by

Az 0 - 33 MUned AosUSulT - danusiuiislunsiduauseaulTuuss

nnsUszdiuanusneveadiseusenisldnuunannesunmsteuslassnudugiu
wuulauinsudnsnauginfieduadunnusiuiiouaseudnadeassdmusensussdiu
Tunuuussiliudnedu §iseldnsiinsesidmaififionanalnedisdanusenisussidy
soly
3.3.4.2 MIUsEuANLAREIIETIAINNITId N ULNanna NS TEuI AT
Hugnwuulsuianudnsnauniaieduaiuanusuiiowazanuanadieassd dauuy
UssLiiupuAnaseassa a51991nn1sduasigriesdusznauainufnadneassa laedu
N3ANY dUATIzsioIRUszNoUAIAYMA1Y 9 TINDUNUIINITUTELTUYIAINANASI9ETIA
FeinasinUssiuauRnadsassd uwsemsussidusendu 3 asddsznau 20 Fda

Ya o ] L3

ANUUNITEVINITILATIZI

Y

AN ganssesnuuUssiuluunagsienisuseiiiulag

o [

WY IUIY 9 U A9

<

ey

M131991 3-19 WaNTIATIRANANLLNLINTIVBILUUUTEEIUANUARAS19EIARINN1T TN
wnasvlasunsissuslassnuluguwuulaviaiudnsnaugiaiodaasy

ANUSINIDLATANUANAS1IATIA

UszanauAInuAaLiy
¥ & - fin wua
sremsUssdiu NI YYITUN
10C Wa
112|3|4|5|6|7|8|9
asAUsznaudl 1 AauRnAdadwAEd (Fluency)
1.1 @111908579AUAANI DUUININA LY .
, d N I O B O 1.0 14la
Ugyueg1asanga
1.2 annsalddoudui od aason s .
, , Tttt ]1|1]|1|1 1.0 1416
AROILATY
1.3 anansfAnludsiigosnisnigluiand .
. 11|11 |1]1]of[1|1| 088 14la
U
asdUsznaUi 2 A wAnEaugY (Flexibility)
2.1 AINTOLALBLLATNITIANTAY Tt 1f1]1]1 1.0 T4l61
2.1 ansadnfaulasand i luidu .
. Tt |1]1]1 1.0 14la
nanedsle
2.3 annsafnidenloaduiusaseing o Tl1f1ftj1|1f1]1]1 1.0 T4l61
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UszanauAInuAaLiY
¥ & oS fin wua
srensUsesiy NIV
10C We
112(3(4|5|/6|7|8|9
a9AUsznaufl 3 A NAASEY (Originality)
3.1 aunsafnadu o Mduduaty Tt |1]1]1 1.0 Telgt
3.2 annsnadianauiidanuulanlng .,
oo Tttt f1]1 1.0 1414
Tvdsa
3.3 aunsaAnfakUatuazyszendlinie 3
P Tttt f1]1 1.0 1414
WDudsluml
23dUsENaUTl 4 AuAnaziBunasa (Elaboration)
4.1 @1130995TUUAMUAALAEALTUNIT 3
. 1|11 |1|1]1]0]|1|1| o088 1416
161
4.2 a1u150vengANUAananliauy sal .,
e 11t f1|1]1|1 1.0 144
B9
4.3 ansafefinnsanseasiBunludd .,
. Tttt f1]1 1.0 1414
GRS

a3UNaR1399 3-19 HamsiiesvidANismsweUUYsTIuANAREs 1 9aTTA
yosiSunnnisldruunanosunsSeulassnuduguuuuleviainuinsnaugdaie
duasuanuiiuiieuazauAnaieassd wudl wuulssiduanuaeaiassalaviany
aonAdeauasTIEn1sUsEiiuninnd 0.5 ynsenisUsfiu andudideiuuulsefi
aanan Wl duwuudszuanufnadsassannnisldnuunannesunsouslasanndu

[

grusuulauianudnsNauglaieduasunusuiionarAuAnas1aassn Aol

M15197 3-20 MsUsTluANAREsWEsIAdanIsTuLNanNesuNsS s lAsIwTY
gusuulaviaudnsnaugiamieduasunusuiowasAnuAnas19assn
(Creative Thinking Evaluate from Hybrid Project-Based Leaming Platform

via Metaverse to Enhance Collaboration and Creative Thinking Table)

STAUASLUU

s19n15Us2LU
5 4 | 3 2|1

29AUsENAUTN 1 AUARAABILAE (Fluency)

1.1 anunsaaseanuAansonumaunlalgymediesnga

1.2 @11190 M08 AL D EDA1TDE19IAADILAR"
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A15197 3-20 (did)

- FTAUASUUY
5189n15U58LUU

514 (13]2]1

1.3 gunsadsludansesnisangluniannniviua

29AUsZNAUN 2 AuAREAEY (Flexibility)

2.1 @UNSOLEUBLUINTNAINNAY

2.2 aunsadnsanlasarndmdaliilunatsdsla

2.3 @nsnAnTonleIduNUGAWN 9

29AUTENBUTN 3 AUAASLSY (Originality)

3.1 @wnsoAndsivi g Miduduadu

3.2 @1unsaasananunianuwdaninglidisa

3.3 gsaAnsnuUadarUssendbiinduddlv

29AUsENaUN 4 AuAnazdenaaa (Elaboration)

4.1 @11509ATTUUANUAALATALTUNS LA

4.2 anansaveneAUAAvan iauysaldey

4.3 anansafafiansanTasBenludangaulesiiy

FIUANAATLLUU

4
ANIDYAT

FTAUAMNIN

a =

AZLUY 48 — 60 MUNUD AUIN — TANUARASINATIAUNITINTUIUSLAUALD 81

a = a v

AZLUU 36 — 47 MUNED9 A — TAMUANESI9ETIAINITYINTUIUTEAUR

ASLUY 24 — 35 MUNYDI WO — AANUARAS19ETIALUNISYINTUNUSEAUND LY

AZIUL 0 - 23 yisngha AesUSuus - anuAnassassalunsvidunuseiululs

nnsUszliuauAnasvassAnensidnuLnanesunsisauslassnuduguwuy
leusarudninaugdnifieduadunnusuilowararudnaiieassd susensuszduly
wuudseifiudnediu ulufeduvesmsussidunanuaiisassdvesiBoudildannsous
ArenszuIunisuilassnudugiunuulavianiiudnsauglin areinasinisussdu
Furufeazuuusuiag (Rubrics Score) fAdeldmsdiameiamsadfiloutanalnesnads
AusensUssiiusely
3.3.4.3 nsUsziliuanuiianelasanisldaunnannesunisiseuilaseudy
grunvvlsuinsiudnsnaugdiadieduaiuaiuiindouazaufnaireassd au

TrgUirasRvain1sIde Jauuuusziluanuianely @3199nns@nw AuaduuuUseLiy
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Auianelaainnislaaulunuunng 9 daenaginisuseidu 5 s2au (Likert’s Rating
Scale) wuamemsUszidineanilu 3 A1 15 s18n15Useilin 9nTUgITevin1TIAsIzim
AIANUTIgINTIaILuUUsEUTuLsaz e sUTEulae e i w 9 vy laedl

8ALLYNRIN

A15199 3-21 HANISILASIETAIAIIULN G9M 59D UUUSELTUANUNIND 1N NNTIT9U
wnasvlesunsisauslassnudugiuwuulauiaiiudnsnaugdaiedasy

ANMUSINII DAL ANUANATIIATIA

UszuauAIMINNANLAY
v o S A1 | wda
sen1sUssiy NGLervegyrinui
10C NA
1(12|3(4|5|6|7|8|9

P X ] ' = %
1. gulden de WEASUNANNITLIB U

1.1 dlemnsiseuianunsadennunungladaiay .,
y ol (I T T O KO B £
AU LAz AU RIS HY

U

1.2 \floninmsiFeuiiannuiiauls wazaiunse 3
2N ) ) (I T T O O KO B £
UszandldlunsiSeuduaznisinels

1.3 WanmnsiseuiaTuaunNIngUssasAng 3
L o] (I T T O KO B £
SeuveeTeINNMUAlULHUNTEOU

1.4 deuazunasniniiouidniiuuiaula way 3
LY L 11|11 f1]|1]o|1]1]|o088 |1la
ansauszgndldlunisiseuiuagnisinanuld

1.5 Llenaswardennsasuusenaun1sannisiseu
AMsasud eaununeladaau asudduway | 1 | 11|11 1]1]1]1]| 10 | W

WLNTEUAULLS8U

U

1.6 \n3asilouardsaiuanun1sdanisisouns
aouflaumaneay Hieduasuanuianmdite | 1| 1|11t (1] 11| 1| 1o | Tale

= ¥ é’
unseulauInTu

2. AUTTUUNTIANTITEUNTITEUS

2.1 awisadanisieusuuulauia (Hybrid
Learning) loagnawmisngau 713 Synchronous way | 1 [ 1|1 |1 (1|1 |1]1]|1| 1o | Tdla

Asynchronous

2.2 @1130MUAUBIAIIUABINITANUVDILLTEU
Tun1sSeusuuulauia (Hybrid Leaming) laegne | 1 [ 11|11 |1|1[1]1] 1.0 | l4lA

WINIZEN 919 Online wag Onsite




A15197 3-21 (dia)

e

a I3
LaNUasUUTLEUNTUAUAIULNS AL

UszanauAANuAnLAY
v o . A1 | uva
srensUssdiy AN YVIIUN
10C Na
1 (2(|3(4|5|6|7
2.3 S2UUNFIANTSSEUIHINANTNAUgindAdY .,
L 1111111 1.0 | Tald
WINZEL dEAIN SIS ILATIemaNISITIU
2.4 33UUNTIANITSEUSHIUINTIAUNIATINTS .
o . R 0 T O O A N I R 0.88 | lals
AUFSUTNYLAIIUTINT DAL ANUANAS19ETIA
2.5 LNQUINIT AR LUUTUINUL AN AULAY
gAsssy saudensiawazUssidunansénw d | 0 [ 1|1 (1] 1|11 0.88 | 14la
AL AR AR5
3. AuUfduNusHSeY uasddou
3.1 NFEIUILAVIUALAINVDIVBIRADY UAZHYIL
AU HAMULVLNTEN LATATININANNABINISYRY | -1 [ 1| 1|1 [1]1]0 0.63 | 4la
KISy
3.2 AN5d9@15 N1585UN8wATNISIRALUE YU
N13RBUANNINVREISEY daumanzau gnees | 1 [ 1|1 (1] 1|11 1.0 | Wla
LAYASUNIY
3.3 fapuannsaliinaiiaifasun q weld y
o - ) 0O1]1f1]1]0]|1 0.75 | 1dla
dissuinanuaulanasfinnunsaeuvedaou
343 5 oUAINNITOLANIAIIUA ALY LAY 3
111 f1]1]0]1 0.88 | lula

A3UNARN151991 3-21 HAN1TIATIEVAIAINNLT B4R TIVB LY ST AN INDT1N

msldanuunanresunisseuilassnuduguiuulaviaiudnsnaugdaieduasuniny

UL DWAZANUANAS1985A WU UUUTEEIUANUN Nl AT AINLADAAA DIV

va v o

F18M3UsEliuNINNgT 0.5 Nns1en1sUseiiu MntugITethwuudssdudingn llddu

Y

wuuUsziuanuiisnelaainnisldanuunanresunisseuslassnudugiuiuulauianiu

dnsaugliaiodaiuAUTINTOLAZANUAAASINETIA ATl

1Y
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M1599 3-22 msUszluenuiisnelasenisldnuwnasrosunisiseuilassulugiuiuy
lausan1udnsaugiai oduasunusudonazAuAnEs 198556
(Satisfaction Evaluate from Hybrid Project-Based Learning Platform via

Metaverse to Enhance Collaboration and Creative Thinking Table)

- szAUAUNINDlR
519n15UsSLU

514321

P X ] ' = %
1. gulden de BEASUNANNITEIB U

1.1 dlemmaiseuianunsodonnunungladaau asudi wasangauiv

n:l

A3
Y

1.2 Wemmsiseudiaudiaule wazanunsaussgndldlunisiousuag

Asviaule

1.3 WemnisiseuasuiiumuingUssasrmsiseuivesginiimunaly

LAUNITEDU

1.4 Feuazunainisiteuiinudiaula uaranunsauszyndldlunissous

warn1svinaule

1.5 19nNa15kazdon15aaulsEnaunIsInnIsLssunIsaaudannunuiele

AU ATUEIU haziinzauiudisey

1.6 in3esilalagdoatiuayuni1sinnisissunisaoulinumanzay i

duadSuanuinnudilaunseulduiniu

2. AUTTUUNTIANTTEUNTITEUS

2.1 ansndnn1siseuswuulauia (Hybrid Learning) laagnaumunzau 919

Synchronous Wag Asynchronous

2.2 @unsaneuauesnINfen sauvesiseulunisseuswuulauie

(Hybrid Learning) leognainanzas w19 Online wag Onsite

2.3 szuumsdanisiieudiiudnsnaugdefieumnzay dzain 530150

LaTdNgRaNIS LTI

2.4 53UUN3IANITEEUIHIUTNT AU dalinsduasuinuvealusuile

LATANUANFS19ETTA

2.5 inaeinsiiaziuuiunuiiauminzauwazgisssy saianriniay

U uNan1sAne JAUNYELLAELEIRSS

=

3. AuUfduNusHey uasddou

3.1 msﬁwm&Jmmazmﬂmawadﬁaau LLaw:hh&Jaau JAnuvanyay uay

ASINUANUABINTVDIHITEU

3.2 N1sdeans Msetuiskaznshimuusilunsneumauvesiseu

AUV ZEN QNABILAZATUNIY
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A15197 3-22 (dia)

s =
sEAUAUNINDTR

514321

s18n15USELEUY

Y Y

3.3 fapuannsaliinaiaifasudis q welvfiTeuwinanuaulavay

U

ANMINNITHOUYD KDY

3.4 {iTeuauIsonanIndNAnLIY wazkanidsulszaunisalniuainy

LAUNTEU

NN Mﬂ‘ﬁ'qvﬂ (Very Appropriate)
WuNeds 110 (Appropriate)

weDe Urunans (Moderate)

N W A~ U»

Wueae 1ee (Inappropriate)

1 meis dowunn (Very Inappropriate)

nnsUszliuauAnasvassAnensidnuLnanesunsisauslassnuduguwuy
lguiarnudnsnaugdaiioduasuausiuisuazanuanaseassanusenisusziliuly
wuuUseiudesy {R3gldmsleneiemsadaiiowlanannuianelans 3 ou lage1ess

Aus1ensUsEliusaly

3.4 mynsedeyauazadanldluniide

a s

3.4.1 AATIWAHAINNTNARDS
AIdganiunsiieneideyanan1suseiiiuaniuuUssiiunisudRnasinuesig o
(Performance Assessment Form) saufiaa1udsanala ddeinaain1sUssiliu 5 52au
(Likert’s Scale) wazinamiUszifiuazuuuguia (Rubric Score) Tngldlusunsudsagy e
AuAmaEiAuTEnausy Aade (Mean/Average) ANsisegnu (Median) duifsaiuy
1191931U (S.D.: Standard Deviation) drudeauuaiolnd (Q.D.: Quartile Deviation) Lagen
Feseninenielnd (nter-Quartile Range: IR) IR Fudunisiinsevinadndainnisusedu

wazlanadunuAIINNAUYeElIe YN IngUIEaIANTIdY fall

A15199 3-23 AranalaznsklanadunuAnaflun1sAnen (Statistics and Definition

of Consensus in Key Studies)

ANENR ANNNIYVDIAUNIUG 9149949
(Statistics) (Definition of Consensus) (Reference)

ALaaY (Mean)
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A15197 3-23 (dia)

AENA AUNUEVBIAUNARA 314989
(Statistics) (Definition of Consensus) (Reference)
4.50 - 5.00 NANELTEIYIYIUAIEDEIN Best, J. W., 1981
3.50 - 4.49 NANELTEIY YU IBLIN
2.50 - 3.49 NANELTEIQYIUMEUIUNEN
1.50 - 2.49 nauELTIYaylailiiue e
1.00 - 1.49 nauELTeliiitusgeg1aNn

Us5837u (Median)
> 4.00

na w1 eyl seauaudfyga
(High Level of Important) #3 adilana
Dulleige

Ab Latif R, Dahlan
A, Ab Mulud Z, Mat
Nor MZ., 2017

(High Consensus)

<350 ngui 13 v liseduaudidyen
(Low Level of Important) %3 8dilona
Gululeion
Frudsauuannsgiu
(Standard
Deviation: S.D.)
0.00 - 1.00 nauiidevgilinnuiiuaenadediugs | Johannes 1. F.
(High Consensus) Henning & Henry
1.01 - 1.49 nauElBeIvRilnaiuaenadosiuuu | Jordaan., 2016
Na1e (Moderate Consensus)
1.50 - 2.00 nauiisanadamiiuaenndesium
(Low Consensus)
> 2.00 nauiidsamaianudiuliaonndesiu
Urunans (Without Consensus)
Waeszninenlalng
(Inter-Quartile
Range: IR)
0.0 -1.00 nauiieavngiinnuiiiuaenadesiugs | Saedah Siraj, &

Azdalila Ali., 2008




81

A15197 3-23 (dia)

ANENR ANUVUVDIAUNIUR 91994
(Statistics) (Definition of Consensus) (Reference)
1.01 - 1.99 naNETeIylANLiudenndeaiuUu

na (Moderate Consensus)
1 % ::4' = =3 1 v [
> 2.00 ﬂaqllﬁq\lJL"UEJ’JGU']QJ/ZJﬂ?quLﬁUINﬁaﬂﬂaaﬂﬂu

(Without Consensus)

drudsauualalng

(Quartile Deviation:

QD))

0.00 - 0.50 nauiieavngiinnuiiiuaenadeadiugs | Soon Fook Fong,
(High Consensus) Pei Eng Ch'ng, Fei

0.51 - 1.00 RNl Bevsiinnaiuaenadesiuuiu | Ping Por, 2013
Nae (Moderate Consensus)

> 1.00 naufidsamaianudiuliaonndesiu

(Without Consensus)

3.4.2 afenlglun1sneasd
3.4.2.1 MsIATIERALRdgauAtin (Mean) slun153msieimdunisiasiei

ToyaluszAudunsnia (interval Scales) n3aszAudng1diu (Ratio Scales) Fadoyailugs

U3 fe doyaldunuauin vieusuia Jainesnunduavesiiaulaensadsraieay

L

n

AdinaRnsaAwInlaINgnIRasalull

X =
~ v 2 & s\ A ] a N
we X (LONYUIT) AD ALRAYLAYALUR

[ 1

L X fo navanvesdeyayne

3

N fe Suudeyaniun

3.4.2.2 nMATeRAlsegu (Median) Aonsiauuilidugdiunarsyianils 9
TfoSurgdununisdnuiunuusdeyaiiags n3aUseyins wian1suanuaenuuiaziiy

sonlunssdinvuiuassdiuans dsegiuressienisdoyarundnia awnsamlalaens



82

Seadudeyaanteslunn @Feunludesils) udfeiendiaviiegnsanaradusiiise
g1 lnganunsaldnismaseaunista 2 35 lauwn

1. mamaniseguvestoyailiuanaiud edniFosdeyayanilsdadl
N A rsvesdsegIu asAwInlaaIngns

N +1
Mdn = L
5

\We Mdn #® Angisegu

N Ao Joyaviaviun

2. MIMAEEIUYDITOLATILANKIIAINALAT FIausaneAdisey

F1ulia1ngns WednSusloyaynnilededl N A1 duriswedsegiu asAwinlangns
- N
- cf

=
Mdn= L, + i| =
/

\We Mdn f® Angisegu
Lo fi® vauluna1avestunillisegiues
i Aig SUNTNIATY (PI9evedeyaLsayu)

N fio I1uutoyariaviun

[ '
v aaAa o 1

cf e ANUdavaNedneufstunilmumiaisegy

£ A9 AudveIAzkuUluTUNTTsa U

o9

3.4.23 n193AT1zsaIudeuuNIngIU (S.D.: Standard Deviation) vuns

aaa

Fiaszndunisinnisnszanedsuiadednadfatenldiuun wWawSouiisuiunisnszaie

I '
v a A

wuudu Meilillesnniluisnisianisnszanevestoya Jdldnuludeyaynaunduunazd

Y Y

4

ANLAZIBEAYNADY FaAuIMNaRIAwa UL

gnsmuindlsnuuInIgIuYeINgufiIeg1e (S.D.)
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[

3.4.2.4 A5es1erdlenuualnlngd (Q.D.: Quartile Deviation) yuaniildy
Tannsnszatevedeyaseus AisegIu (Median) FaildviriuaTainilaveHan1aseninemme
nan 3 dueelnaf 1 ardrudeauumslnddaiuinwandininisnszareuIndduy

Jeauumelnalidintesuansinfininseaneies f@unsamuinangasawiolul

ansAududosuunlnling (Q.D.: Quartile Deviation)

Q, @
2

QD. =

= b2 I = 1 1 U .
31N@NIIAULAI1AT Q.D. kAAIAINIINTEABVBIALHULIMNINL 581U (Median)

Faduaiunis fnanwesnteyaunteaiiisdls Fadnldmugiudunisinwualiudig

Y

dunanamegsegu

3.4.25 AMNdYTzNI9A8lNa (Inter-Quartile Range: IR) IOR #3 oM dE5¥1319A
selvdilunsiansadfvesnisnseaievestays Wuaruuana19senineaelnduu (Q3)
waz AIBLNHA1Y (Q1) wAEATOUARY 50% ATINANVBITBYA

(Dr.Chantawan Piyawat, 2023) na1111 903984 I0R iensaaduaiauniilesain
\Hudnnsiamsnszanediidedield IQR giinsnszanevesioya 50% asenans wiosann
finNsnInAINans 50% winku Jamuniudedvinavesrfiguiuly vilvidueiesiefid

a 1 a a o o

Usgleviunnlunisnsiaduaninund adaunddngnimualmluadunafiaindt Q1 - 1.5

¥ <

QR 11308991 Q3 + 1.5 IOR Awviaililumivineanndeyadiuinindensaunds

3.4.26 mynneisheinasinzuuusia (Rubric Score) uaiaafiofildlunns
Usziiumuaninasguiuunils lnefuunaalunsussiduiiddyie nsfvusinasinigli
AzLUULAzA1aS UIBAMANBErs e U TavINauve s Susendusedy way
sl Founansauaninsolumsdssgndldarudianed uasiinueriunsvintunu 39
aimualiluguuuuaniunisal Joym vonshandindrendeiuanimaiduusiasindn

(Songnapawuttikul, 2017) leina13l391 inausinistmguuuiuuguiaddusslevi
dnsuldilusuimenisUssiluinuvensujufvesiisouldedasinss aseungu Tssla

wazdalau lideyadoundunne s ounsgaauiadsimuIuasaunnsefiaIsusuuse
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naRIudLaSILATatuayUNTIANITSEUNSaeuvesaeuliaunsaussadmingvenis

Jansfinwsioly Falsunuuinaeinisussidiumuaziu fadiegall

M19199 3-24 N15UTEEUTUNUMEINANFUIA (Project Rubrics Score Criteria)

- STAUASHUY
518n15UssLU
4 3 2 1 0
A T N T = =
Fuuiany | Juaudlenny | Juaudienny | Junuiieny | Juanulidd
AELNIGE AELNIGE ELNIGE anAg ANYNADY
ASUDIUAIY | ASUDIUANY | ASUDIUANY | UNNEILLAY | Waza7e
1. M5 guluswnsy Warmnns Wanmnns Wanmnns ALY UNEIUANY
WAZAINYNABIVDY Seuiuay Seuiuay Seuiuay ASUDAIUAY | LHenng
Juau PANNNSAEY | Mannsileu | vannsleu | eauring Seus
TUswnsy TUswnsuddn | Tuswnsy Seusuay PANNNT
g.’l 1 % a =
P19%UA Tney PANNNSTEY | Weu
TUsnsy TUsnsy
finmsusuuse | Ensusudse | 3nmsusudse | dnmsufudse | lainas
Gl v G v G v @ v G o G
P3N P3N el | dndes v3e | USuusvive
2. myuTulgauay TINUANTD TINUANTD Y9duee | Wewnley Weuuiag
WU ddlugives | dlugives | 91w 17N
U9 U
=
avidun
a9nag au9nag a9nag a9nag Talanunse
nale nalfmuwas nalolay aldusdi | agunald
X ¥ ¥ s .
ATOUAAY Waydl e waztilemndl | wazilovnly
wazillevndl | Aaun @ donmananu | vedwill | @esrdasnu
3. mMyajUNalay . . s . . s
P AATINGS donPaedny | langd donPaedny | tandn
ANANYD LD . s . 3 s . 3
donPaedny | tandn AR IRT Tangn Muua LA
Tanga AMuus lidIu Muualyvse | visellvenn
Mvualinn | lugy HUoRawaIn | Wa1neea
Usgns Andioy 170
msunawedl | nsdnausll | msdausdl | msuauwed | nhsuvaue
. ANtaY | AnNdaey | et | Adaeu | lddeau
4. MsULANBLAZNNT . . . 4 o
p wariiAIu Lardinng waranuise | uUssusemy | vsely
GRGEE ' Py a aa v P &
Yraula 4 #oansna Wlale AAULATD 11150

Wnlale
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- STAUASLLUY
35189N15Us8IY
4 3 2 1 0
A e
ARFRGARNI
a
LBl
= v = v = v = v =]
Jaunson | daunden | danunsen | daunsen | lafieanu
Tunsly Tunsly Tunsly Tunsly n3aulunis
A A A P A P A P v A P
ERR) ERR) LA5894D LA5894D l430sile
5. ASLMILUAIY YIEUD AU | YEUD WY | dEue 8 | WEue f0u | WIaue /iy
niounamaila InTNaugiiea | InTNaugiia | nsnaugiin | Insnaugiin | Insa
v & 1 al F7a 2 = v v @ v a
Iduedned | lareudned | la Ieantey ugiln
=
wagdAnu
Frungy
7
FTAUANIN

AZWUU 16 - 20 18Ea ANIN - NaUERMA NN TANNIllunnATuYe Y
ATWUU 11 - 15 vaneda A - naunanings danudnlaludiuuinvesny
AZWUU 6 - 10 unede wald - manudaunmweld Ianuilaluuidiuvesny

AZIUY 0 - 5 vangds AeeUsuuse - nanuiideiianain vinanuilaluay

A137197 3-25 nauain1sUsEiiuAus Nl ove s euannstiauLnan e su gL

giﬁﬂ (Collaboration from Project Rubrics Score Criteria)

- FTAUASUUY
57189N15U LU
5 4 3 2 1 0
I3 d' CY a wa 4 d'
29AUIZNBUN 1 NNEENITUHUARUIN
1.1 Msmvust g funn | fuan | fuau | ddes | ddes | lufiae
ign nag 170
1.2 M3NmRoLDY fuan | fuan | fuhu | ddes | ddes | luflae
ign nag 170
1.3 nMsaiausegdlanelungy funn | fuan | fuau | ddes | ddes | luflae
ign nag 170
1.4 MsufuanthianuingUseasa fan | fun | duw | dvdes | Hvey | lufiae
ign nag 170
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A19519%1 3-25 (da)

SZAUAZLUY
$79n15U LU
5 q 3 2 1 0

asAUsEnoufl 2 vinwelunisufdusius

2.1 Msdldusau fu1n | fann | dvnw | Gdee | ddes | Liflee
ﬁqm naNg 110

2.2 mslvinrmdndundu fann | fdun | dvaw | Sdew | ddew | lufiae
ﬁqm nang 110

2.3 NMSATRNNEIUTINLINAINEIUF fun | fann | Jvnw | dee | ddes | Liflee
ﬁqm nang 110

2A-ﬂﬂiiﬁhiﬁﬂawm%aarmﬁaﬁgu fu1n | fann | dvnw | dee | ddes | Lifee
ﬁqm nang 110

asAUsznavdl 3 inwzlunshnsodonns

3.1 Minwglunsuszauau fu1n | fann | dvnw | Gdee | ddes | Lifle
ﬁqm nang 110

3.2 msadeanudilafutmansiiden fu1n | fann | Jvnw | Gdee | ddes | Lifiee
ﬁqm nang 110

3.3 pounzauveIn I ilglunisdoans fu1n | fann | dvnw | Gdee | ddes | Liflae
ﬁqm naNg 110

aeAUsENaUT 4 vinwznsiuilaazazuainudn

4.1 M3suilsanuAnLdiu fun | fann | dvaw | Gdee | ddes | Lifle
ﬁqm naNg 110

4.2 MIYIUINITANLAR fun | fann | dvnw | dee | ddes | Lifle
ﬁqm nang 110

4.3 MsaguauAn fun | fann | dvnw | dee | ddes | Lifiee
ﬁqm naNg 110

asAUszNaLf 5 inwensAndesTuy

5.1 m3vhauegraduszuy fun | fann | Jvaw | Gdee | ddes | Liflae
ﬁqm nang 110

523ﬁﬂszuauﬂwiwwqmﬂawaﬁiﬁuﬂu fun | fann | dvaw | Gdee | ddes | Life
ﬁqm naNg 110

5.3 mslgisuidgymedraduszuu fann | dun | dvw | Sdew | ddew | ldfiae
ﬁqm nang 110




FTAUAMNIN

=

ATLUY 68 — 85 MUY AN —

a =

AZWUY 51 — 67 ¥N18D9 A — Jannusmielunsyinasusya

v

ATLUY 34 — 50 U809 WalY —

=

=

v a

um

fanusuilalunisyinuanuseaufLd el

fanusiuislunisyiuanuseauna by
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AZWUL 0 - 33 MUei ApeUFUUT - danusiuilolunsvimanuseiulsuly

M15999 3-26 1NUTINITUTEEUAMUANATIATIAIINNITITN UL AR N BT UAIBLNMUIFUTA

(Creative Thinking from Project Rubrics Score Criteria)

SEAUAZLUY
F1un15UILIIU
5 q 3 2 1 0
asAUsznaLdl 1 AauRnAdaswAEl (Fluency)
1) @unsaaseanuAaniouIewily | duin | Suan | Sdau | Sdes | Hdew | laflae
Jymegasiniga ‘1'71'2191 nana 110
2) arunsalddouAid 0d ea1segas | fwn | dn | Siuw | fides | fives | lufiee
AADILART ‘1'71'2191 GRS 170
3) grunsadnludsigesnisatglunand | fSwn | flun | Suw | fides | Sves | lifiee
19U ‘1'71'2191 na9 170
24AUsENOUT 2 AwARTAVEU (Flexibility)
1) @gnsalEueLUIINITivaInuae funn | fann | fdu | Sdew | ddes | laiflae
‘1'71'2191 nang 110
2) awsafasaulasanndamdaludu | fwn | fun | Suw | fdes | fves | Lifies
waneAdle ‘1'71'2191 nang 110
3) annsoAndoulevduiusaasing fan | fwin | dvw | Gvdes | ddes | liflae
‘1'71'2191 nang 110
a9AUszNaufl 3 ANAASEY (Originality)
1) anansofndslul q Aduduatu fan | fwin | dvw | Gvdes | ddes | liflae
‘1'71'2191 nang 110
2) @nunsaadrwanuiifieuulanindld | fwn | flan | Sivw | fides | Sives | Lifiee
#1549 ‘1'71'2191 nang el
3) aunsoAnnnuUatuazysegndliiin | Juin | fuan | Sdw | Sdee | fdes | liflee
gl ‘1'71'2191 naN el
asAUsznaudl 4 AuAnaziBunasa (Elaboration)
1) @1unsadnszuuAnNAaLazadunis | Suin | Swan | Sdu | ddew | Hdew | laflae
e ‘1'71'2191 nang 110
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A15197 3-26 (did)

- STAUAZLUU
F18N15Us8LY
5 q 3 2 1 0
2) arnnsavenganuAananliauysal | dwn | dwn | dviw | Sdes | dvew | Lifliag
gy ign nang 110
3) @UNSOAANANSUNSI8aELBeatudan | duan | fuin | ddw | Sdes | fves | Lifhas
IR ign nang 110
FTAUAAN

=

AZWUY 48 - 60 NUNYDI AN — TANUANASI9ATIAMUNITVINNAUSEAUALT YL

= = a a

ATWUU 36 - 47 N8RS A — AANUANES19ETIALUNNSIHAIIUSEAUA

4 = a

ASWUY 24 - 35 MUNYDI NOLY — APINUANAS19ETIALUNISYINNAIIUSLAUND b

AZIUL 0 - 23 el fdoeluuse - IanuAnaisassalumsiaanusziuliuls

3.4.2.7 NN N15UTELIUTD Likert, (1961) WWuwuunnsdiuussunuan

1M357U (Rating Scale) WiadnsyauazhuudlugAzULANG 9 T9mua 5 586U AD 1N

a v

ign 110 Urunans ey waztoeiian lnewnaamnsivinzuuy J6sd

mm’?iajﬂ dainnu 5 AZLUY
170 dainnu 4 AZLUY
Uunae JAvinnu 3 ALUL
1oy Uiy 2 ATLUY
tosilan  fAwinfu 1 Azuuy

TAUNSANUIUBUNTNIATUTBIALRABTAWINAU 0.8 (U19ena15LY 0.5) tagldaunis
AB AUNINNVBIBUATAIATU = ( ATLUUEAIGA — AZUUUAIER ) / TIUIUTU (T12188 1509

[

Usgus, 2539.) vinlibsnaeiniswuannuang fil

1.00 - 1.80 vaneds fnatesdign
1.81 - 2,60 e Anatoy
2.61 - 3.40 ede UnaU unans
3.41 - 420 wnede dAwauin

4.21-500 v fnasndign
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[

Yena1saInue Interval 1u 0.50 siadl

4.50-5.00 flanelaundign (Very Satisfied)
3.50 - 4.49  Wswalawn (Satisfied)

250 - 3.49  fianala (Neutral)

150 - 2.49 lyiflanala (Dissatisfied)

1.00 - 1.49 lyiflanalaunn (Very Dissatisfied)

3428 NANLAMY N15ASI9@8UA 1 1OC (IOC : Index of item objective
congruence) Llunsilaszviiedesile (Luuaeun) Wiidevynsaaeuuuvasuaiy
115398 10C Ao ANAINALT BIATIVEIUULABUATN T BAdDAARBITENT T aR A
foqusvasd vieilovn wissiliunaiedosio deil

Tinsuuy +1 dulleidermoninldnsmuingussasd
Weguuy 0 ;bdwiludderanuinlinsanuingusvase

TWeguuy -1 uwdladderanuinlalinswnuingUseasd

e maAzLUUNlANLTeImaAINAT I0C ANEAS

gnIn1svAn 10C = %

lngrivuali
I0C - ANUARAATDITENININgUsTAIANULUUNAGOU
2R
N

HATINYDIAZUUUNTHANTANINELTEIVEY

aﬁ’ﬁmuﬂiimmii{ﬁmmiy
e

1.
2.

YoA10UNLAT I0C Fauks 0.50 - 1.00 HAAuesnse 1gle
JoR

0UEAT 10C $i1n31 0.50 dosuuuge delalala
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NANI578

nidgluiideissawnasasunisisauilasanuduguwuulauiaiiudngnaugiio
W adalasNANNTILL DAY ANAAAS19ATIA (Hybrid Project-Based Learning Platform via
Metaverse to Enhance Collaboration and Creative Thinking) 4 9 Wun1sTdeUseian

o

NWITeuasia (Research and Development) §3delanusmanisaiiunisideeandu 6

'
o A

dhundndndry olildnadnsmuingusvasd nefineandoadsil

4.1 wan1sdunTIeinIzuIuNskazasdUsznaunsiteudlasnuduguiuulauia
pudnsnauglinfioduaSuanuiuiiowasanufnasisassa

4.2 namsangUuuunsssuilassnuduguuvuleuiaiiudnsnaugdaiie
duaSunusilonarANNAnas1ETIA

4.3 wamsiauwanesumSouilassnuduguuulevimihudnsnaugdaie
duaSunusilonarANNAnas1ETIA

4.4 wansUssiuanusiuiiovesdiseuannisldauunanresumsseuiliassnuduy
srnuulsudaindnmaugiinfioduaiunuinilouazaufnaiisassd

4.5 wamsUszfiuanufnadsassrannsldanuunanasunisseuslassuiugu
wutlaudarnudnsnaugRaiieduasunnusudeuaranufnasiassd

4.6 nanmsUszuanuiisnslannnisldnuunannesunisteudlasanudugiuwuy
leuimriudnsnaugfindfioduaSuauiuiiowasanufnasisassa

fdelsvinnsiiusunuteya Annideyailifeteaielilunmsiinseinaainns
T uuwanresunsiseuilassnuduguwuuleviatuinsaugfiaiodaasunaim
PuflouarAmuAnasassd nelisvazdenlun1sinseinauasulanan1sideannisiiu

wswdeyaluusdazszezn1vaaes fail

4.1 wan1sduaszinszuIunsuasasAsEnaunsiseuilassnulugiuwuulauiasi
INTMAURALNBFLESNAMNTINTBUAZANARES19ETA
n1s3euitassnudugiusuulauianiudnsnaugdaieduaiuaiiusouie

wazANARAS19ETIA Usznausie 4 eeruszneu laua nszuiunmsteuilassnulugiu
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(Project-Based Learning Process) aaAusgnaunisseuiuuulauia (Hybrid Learing) 4n531a
ugiin (Metaverse) A339uile (Collaboration) kazAUARAI19ATIA (Creative Thinking)

4.1.1 nszvaunmaiseuilasenudugiu (Project-Based Learning Process) 91NHANTS
daumsziazulean nszviunsseuilassnuilugiu fduneuvianun 6 Juneu toun

[

4.1.1.1 9ul 1 Define the Problem \Jutufidasurinuaiistuvesdym wie
AvuauIunee 9 lunsiSeus WHSeuldldnssuiunisde wazdrsnranuaulalunis

Mvuateuvewuewizenay ieligdeunsuisdmgiseuidwesnisaulavaedagiu

Y

4.1.1.2 9u#l 2 Set Learning Objective muualvanevisegauseasAnsseus
WudunliiSeusenuuuidnne lnslideyadiAgisitulasanuiasianaisdanis

AiunTs wagauna lneiigaeuanunsamvuadminevsegasasnglaiugiseu el

a

LS EUNIIURIAUTEASALATUAENUDINTITEUS

4.1.1.3 4ufl 3 Analyze to Plan MunuLarTATIzsLaung iuduiladie
Avuansieufiiuunudniunsruaunsiiiiuns feunuasiunumdfyses uHuia
witlnszuiunmasuiuasnisaounuiuiely daounstuliiousieudimaunuan
Tangviderlmnedlésu TnefSoudesiniinneitalgmvidessdusznousing 9
4.1.1.4 il 4 Act or Solve a Problem andunisujuansauntdeym Jud

Anmugispulazanuimtvedasny Jezislesiudymniluununglunisyiam

'
1A a

nau Hiseunliweyioudunguinneu viedniivsraunisalaneiunguinlifivssansamn

q
a Y

Juduneunligiseu Seuisewidymilaenisaadloufus welidiSewiainuesing 4 lnad

Y

HapunugIuIsALazaINlAnUsEanSnmlunsseuslvgeign

4.1.1.5 Tu?l 5 Review and Evaluation 1Jud unoud o aeuligi5ouvinns

Usgillunan1sufUavseusailuismsudledymndSouldisous eliianisfniney

Y

WINTWIINNINUNIUNANISTTEUS esandiSeulidiusiuegaudstulunsitous uazuwans
Anuimilunisiseuiilenmseanuaunsatunisuidym Bnstdadulenadmsu

n1sUTELIU

Y v

4.1.1.6 9ufl 6 Conclude and Presentation Jutunfaouliiseuagunanis

£
|

g
Souinwuanlasy siuitedugiiereganasnnuiviserinuenlasulvingwusoly Fans
A

o w

Seuuuulassnulugiu ndudssUszliunadugnsnisnisiseunaleniu Aud1Ayes

nsseuguuull Aegisuulidiissliieusitomwintu wadaldseusisnssuliedugdulay

Y

uplvtgnlunszuaumsaiidulasenig
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4.1.2 aarUsgnounisiiaug wuulausa (Hybrid Learning Elements) 31nNaN13

dumsziasuladn ssduseneunsseusuuulause Yseneulusie 6 asrusznoundan laud

4.1.2.1 Synchronous / Asynchronous lagil 2 E‘ULL‘U‘Uﬁa Onsite kag Online
Fadussdusznouiiadnyduegneds iosnmaSeuiuunannauty asdosan
ses¥umaiFeuslédnis 2 ma T Synchronous Wunsi3sudigiiouuasdaeuanunsndoans
Auldats 2 19 (Face-to-Face) lutanienifu (Realtime) Tuvngifistufidossesiunis
Fouduuy Asynchronous MdunsBeudigifeuannsadinnizeuiauaziianariugaou
wazanansadnniunsBeuiilu nadladls

4.1.2.2 Live-Streaming / Classroom tJ uaninuand sulunisifeug uuy
waLNaY Beaouannsliiaiedfiorislunsdnnissounsaou Tasidunsdnuuueeulay
(Online) seip3esiioanenendn Live-Streaming wialdwadeu (Classroom) g aauAne
RERATOY

4.1.2.3 Learning Management System / e-Learning t8udqufildlun1sdanis
Seunsaeu lagunfinaizlzenduisdmiunisianisiseunisaeulagianizlunisldau
1t Google Classroom ¥3a Moodle iusiu Fellunisdnmatieu ilevumiFou uazdan
dARYIRINITTEUIANY 9

4.1.2.3 Courseware / Interactive Content \uasduszneuiiluduadudfy
voadovmumiou 1l asangiFeuiiFouddeguuuuniaidsudwuunaunai (Hybrid

Learning) dulvgjaziiionansuseneunsaau sedenisiseusiuuiiuduiusivedaasulv

a

AeseuanInInseusliegliusEdnsnngaan

'
=

4.1.2.4 Cloud Technology / Digital Media Tools Aodafdwaniainsosilovu

Y a

AaaYeduasulil aeuaiunsadanisiseuntsasulvinudiSouldegeliused@nsan
lagundnagnuInisIansiseusuuuNaNaulrldefdviavsawnseilaivaiiiusenevey
TuszuunsiBeusvesaeu eludiudiglumseuddmiugiseu

4.1.2.5 Online Examination / Test System 1du8nuilesdusenoudiildly

val v a

nsinussdliunadiseu dmsumaseuindiseulasulurimun ssuunisaeulszuianiug

Y

wieszuunsnadeuty Wududndusgnddunisussliunanisiseuivesiseu adadu

£%
Y o

AT IANSIUNTHOUVDIRADUBNAEY
4.1.3 nszuiunsiseuslassnudugiusiudvesduszneunisiieus wuulauie

(Project-Based Learning Process with Hybrid Learning Elements) mﬂwamiﬁﬂmiwﬁaqﬂ
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191 nszuunIsMseTunauUNSLsEuANe 9 (Learing Process) Usenaulusisasdusenau
Y8IN3L38U3 (Learning Element) fadl

= v

4.1.3.1 Yu? 1 Define the Problem 1un15158U3 WUU Synchronous M4k UY
Onsite ka2 Online asngasudndudesiufduiusiviiteulnensdunsinuauagli
Homlgm Wdseulaldnszuiunisin Jaliasdusenaunisiousnng 4 NUsenaumienis

¥

LSUUNITAOULUU Classroom Wag Live-Streaming $a0AUNTIT52UUNITIANITS BUS

Y

L3

Learning Management System wagldf Courseware wielvidnlatlymudedieuvesland
11N $FaNIMAZeU (Online Examination) LiieUsifiuauiiugurasidon

4.1.3.2 ﬁzjguﬁ 2 Set Learning Objective awmﬁalﬁ%wﬁlé’ﬂ/’?ﬂl,l,w Synchronous
LAZLUY Asynchronous Tuguiuy Onsite Wwag Online lesangasuaunsalsidoyadidiny
Tun1siSoud vieunasnisdnen Auaindeya samfadvungauszasdnisiousdsing o 9
aoandesazimunzauduid emundeulildsudiToulunisoonuuuidmane tneld
99AUTENBUNITRHUNITABULUY Classroom Uag Live-Streaming UUSEUUNTIANITIEUS
Learning Management System 331U Courseware Lﬁaiﬁ’ﬁﬁauié’l,ﬁﬂLﬂmma’tumiﬁaui

4133 %’juﬁ 3 Analyze to Plan sﬂguﬁmmsaﬁauilﬁﬁgm,l,w Synchronous LLag
Asynchronous Tuzuiuy Onsite waw Online uduiitiemeiuasadrafmuanisuieufiu
wHudmiunszuIumIaiuns aeuannsaiduliissunsoudnwnuanlangvse
Whnneiildsu TaogBoudesdninseitlymntossdusznausing 4 Tunsaum 3619
p3AUsEnaU AN NsiSeunsaauLuUU Classroom wag Live-Streaming sauAunsliassuy
mﬁﬁjﬂm‘iﬁauf Learning Management System Lwa¢ Courseware ‘iwﬁx‘iﬁ'amiﬁaui
Digital Media Tools tteuuzthlshiAnuaunuvosiSoumunmudnyas

4.1.3.4 %uﬁ 4 Act or Solve a Problem mmsm’%‘auﬁlﬁﬁg@ Synchronous k&g
Asynchronous TugULu Onsite wag Online 1 psanfiisuazdosdndunisufianie

wAdeym lunisfamugiseunazanuinmdivedassnu WudunsuilifSeu Souinie

'
wa A

widgmlagnisailaufda ineliiinvinuesne 9 lnenaeunsgdiuigaduazaInliiia

a

UsvAnsnnluniaSeudliiasiian Ussneudeesdusznouasuiis 5 aaduszneu

4.1.3.5 ?jg‘uﬁ' 5 Review and Evaluation mmsm‘%auﬁlé’ﬁgﬂ Synchronous ae
Asynchronous Tuguiuu Onsite kag Online lneaaulveiseuvinn1suseiiiunani1suua
vieUsziiuiEmaudlotymilddouldGeus ieliaansAeiinmeiuniuanmemuniuy
naLazuaninLAIvilunsSeud fosduszneunisiioussng o fiuseneusienisiiou

n15@8uLUU Classroom wag Live-Streaming $2ufunstdszuun1sdanisiseus Leaming
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Y YV a

Management System wazld Digital Media Tools tel#i13sugNIsanumILLazUsyidiu

Y

1% 1 <3 a a
WUL@ﬂlﬂaﬁqﬂLmﬂﬂﬁgﬁWﬁﬂWW

€

4.1.3.6 U U 6 Conclude and Presentation b0 U% UM L1 UN15L5 0UST WU

Y

= o v

Synchronous TugUiuu Onsite waz Online tasangaeudniudediufduiusiudiseu

Tnensdunisasduaziiaue lnefdaeuliiSouasunanisiieusianuafilasyu souns

Y

[
= |

thiaueuareAuneifiorsgenssdnmdvierinuelasulrasedudely desduszneuluns
Seuslaun NMsiSeun1saeukuy Classroom ag Live-Streaming UusyuuMIIANSISEU;
Learning Management System waz144 o211 Digital Media Tools Lﬁ'aiﬁpﬁﬁﬂulﬁ%’uﬁgﬂ
demdamfunisteuditnsiudeduddu wesudludgmlunszuiunisduiulasnis Ta
FhesensnaeuadaLy (Online Examination) InnstisusvismuniigiFeulssy
4.1.4 29AUsznauingauglin (Metaverse Elements) 9nuan1sdansies asuladn

pefUsznaudnsaugiinUsznouludeesdusznauddy fil

4.1.4.1 Hardware Wugunsaiiensuianosildlunisuszmanaiitediasslan
waileu vieanmundeniaiiouaiuilelildeduiaieuszaunsaiaiiousglulanves
Auduass ludaglumelula8iaunawilifnesauasuinuneg Wi wiu VR uaz sdni
asnsluiianssaauny AR 1¢ Hudy

4.1.42 Software Wuynlusunsuvsenennaiadudiisanesfiulunisaiiauas
Uszsnanaanmwindeudiassaiiouasssinduensawnd ileliildsnuinyszaunisali
\aflouassmeUszamdudania o wu nmsueaiu nsils nmsdeans Wusu TuiagUud
gondivieunanlesuiatiousiunnineMidaligldaulddluduialandnsnaugdin

4.14.3 Database Huyndeyauazszuugrudoyaildifvdeyaiiieidosiu
09AUsZNBUAN 9 Tu metaverse 19U ToyaiReafusazas (Avatars), n3nens, anuiuay
fmgeing q Tulanuaflowtu Tnsannsolfszuugudeyaiideudeanmeuenifieldsesiuly
nsviulnldussnneng o fenaindulunisldam

4.1.4.4 Network ihilassefiugiuresnsidonsedumesidnuastoyatssinn
# 9 ses5utieya Video A 1dee 30 Fadudansudulunisldnumaluladiaiiousssie
Fnsnaugin lesnnluiagdumsihauvesgunsaising 9 dndudesedenisieanssie
Joyafurulassnedumnasiin

6.1.4.5 Virtual Activity Space Wunsldouiuiivilanaiiowiiosaesianssu

luanunsaluuiuieng 9 lneiigaseervszeensuulviufiaunsaldanuiiaussqianssy
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Tun1si3eugnsovinarusaudula wu Brainstorming Space, Presentation Space, #38
Exhibition Space Hudu
4.1.4.6 Digital Content Tools 1un1sassassAnazdnnisiilonnionanssy

<

#14 9 FasAndululanadoundodnimaugiin liiasdumsyane maduny msUssr
v3oufudnsadiaionou i oligldeududaufauiussinduldu uavanansoledsu
Ustlomianndnsnaugiinldunnian

4.1.5 ns3euilassnudugiunuulaviasiuivesddsenaudnsiaugie (Hybrid
Project-Based Learning with Metaverse Elements) 31nuan1sdaiasisy asuladn n1s
L’%aujﬁiﬂiwuLﬁugmeﬂaU%ﬂmu%ﬂimauqﬁmﬁﬁ”’a 6 99AUTENIUVBIINTIAUNTR Taei]
Database waz Network 1ulasead el ugiu (nfrastructure) v83n153ANT9i38unsa0U
wazdiosduszneudu 9 Wunsesiuianssunaifousng 4 Useneusie Hardware (Ju
weuFousniegunsaiuaziai eaflenldlun19i5ousd, Software 1duyalsunsunie
wonndrduiildlunissanisiSounsaou, Virtual Activity Space Wuilufivulaniaiiowite
Tlun1sdaianssunud unounisiiaus, Digital Content Tools Wluilon Fouasiadosile
fATauszneunsissumsaey Svesruszneuiauavesinsaugisliifiesesiunisian
Tudausng q vesesdUsznounsouifasindukiudngnaugie fdunounayseasden
dAgy il

= v

4.1.5.1 94U 1 Define the Problem LT un15L38USWUU Synchronous BT9WUU

Y

U =

Onsite waz Online WosnndasudndusdosdiufauiusiudSoulaonsdunsimunuaz s
feuilym WiSeuldldnszuiunsin alesduszneunaiFeuisng 4 Avszneusenis
SEUNTITARULUY Classroom wag Live-Streaming $31AUN15l958UUNTIANITIS UMY
a‘i’ﬂ‘imauqﬁm Metaverse Learning Management System wazla Courseware Lﬁaﬂlﬁvﬂ/ﬂﬁ]
Jaymserfdomvadanduiniu saudenismadeusae Online Examination iteUsziiiu
Aug A ugruvesr 1oy wasdl Virtual Activity Space Tun13d wasud unoud 18u
Brainstorming Space

4152 ‘ﬂgu‘ﬁ' 2 Set Learning Objective mmsm’%aui’lé’ﬁg’}uwu Synchronous

wazkUY Asynchronous Tuguiuu Onsite tag Online tasangaeuaiuisalidoyadifgy

o

'
P

lun19i5eu3 niaunaIn1sAnw AuAd1Teya INNIMNUATAUTEASANITITEUT A 9
aanndesnavianzaunuileniunssulilidud s euluniseanuuuidivune Ingld

99AUTENBUNITIHUNITABULUY Classroom Uag Live-Streaming UUSEUUNTIANITIEUS
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Learning Management System 311U Courseware LﬁﬂﬁﬁﬁauﬁﬁﬂLﬂwmsﬂumiﬁﬂui
wazdl Virtual Activity Space Tunsdaasudumeuilify self-Paced Learning Space

4153 {?uﬁ 3 Analyze to Plan %’juﬁmmsaﬁauilé’ﬁgmw Synchronous g
Asynchronous Tuzuuy Onsite waw Online uduiitiemeiuasadrafmuanisuieufiu
wHudmsunszuIumIaiuns faeuannsaiduliissunsoudinwnuanlangvie
Whnneitldsu TaogBoudesdninseitlymutossdusznausing 9 Tunsauu a9
p3AUsEnaU AN NsiSeunsaaulUU Classroom uag Live-Streaming sauAunsliassuy
N153AN19458U3 Metaverse Learning Management System Wag Courseware sdedenis
5ou¥ Digital Media Tools tiauugthliAnunuauesgizoununudnuny uazil Virtual
Activity Space Ium%ﬂm%u%umauﬁﬂu Brainstorming Space

4.1.54 %uﬁ 4 Act or Solve a Problem mmsm’%‘auﬁlﬁﬁg@ Synchronous Wae
Asynchronous TuguUluy Onsite wag Online 1asanfi3suazdessiiunisufuianse
uidan lunsinaudieusasanudnnihvedlassny WutuneudlidGou Fouivie
witdymlaonsasilou U elmAnsinuesns q lnefifaeunsssusanuazmnliia
UsgAnsamlunisiouiliigeiian Useneudaseadusznauasuits 5 asduseneau wasd
Virtual Activity Space Iumsdua'%m%umauﬁ@u Self-Paced Learning Space

4.1.5.5 ?jg‘uﬁ' 5 Review and Evaluation mmsm‘%auﬁlé’ﬁgﬂ Synchronous ae
Asynchronous Tuguiuu Onsite kag Online lneaaulyieiseuvinnsuseiiiunani1suua
yieUsziiuiEmaudlotymilddouldGeus ieliAansAniinmeiuniuanmemuniy
naLazuaninLAIvElunsSeud fosduszneunisiioussng o fseneusienisiiou
NsapUKUY Classroom Wag Live-Streaming $3uiun1sldseuun15dnn1siseu; Metaverse
Learning Management System wagld Digital Media Tools ilelviiSeuanansanumumas
Uszilliunuiedlaogaufuuse@nSain wagdl Virtual Activity Space Tunsdaasudunouiiiu
Exhibition Space

2

4.1.5.6 U U 6 Conclude and Presentation b0 U% UM L1 UN15L5 gUST WU

Synchronous TugUiuu Onsite waz Online tiasangasudndudediufduiusiudiseu

[

Tnensdunisasduaziaue lnefdaeuliiSouasunanisifeusianunfilasyu souns

Y

[
= |

UaueuarafUMeLiionogoneanuinsevinueilasulifgwusely Jesdusenaulunis
Seuslaun NMsiSeun1saeukuy Classroom ag Live-Streaming UusyuuMIIANSISEU;
Metaverse Learning Management System tazld&@on1u Digital Media Tools Lﬁﬂﬁt}gﬁau

lasunalamaauiunisseuiisnissiudedugdu wasuilvdgmilunssuiunisaniiy

Y
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159713 UAveen15nAaaueAnus (Online Examination) 3MNAMSLS8UITINATIALSEY

175U wagdl Virtual Activity Space TunsasaSuduneuiiidu Presentation Space

4.2 wanswmungUuuumsseuilassouduguuuulauiaiusnsnauglaiadasiy
AATINTBLAZAUARET19ATIA

4.2.1 unvunisdouslassnudugunulauiadiudnsnaundafiedaaiuay
slouazAIUANES19895A (Hybrid Project-Based Learning via Metaverse to Enhance
Collaboration and Creative Thinking Model) lagaanuuuLagWauI91NN1T89LATIZNA

nsrUINNssEuslassudugusiuivesdussneumaieuswuulauin wazesdusenay

Y
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agUanamil d-1 Uuvumsiieuslassnudugiunuulevianudnsnaugiinie
dnasumnumonaranufnaiiaassd Ysznaulude 6 duseunaiFoud (6 Phase) uas
5 aadusznauvin TnsflneasBenuazdunouniadouiluusayesdusenou il
0.21.1 osfdsnoudl 1 svuulassaineiiug i (nfrastructure) Usznaudae
4.2.1.1.1 faeu (nstructor) ussdvsznovddglunisinnisseu

n1saeu vaudu Suinveulunisesnuuu Waun deuazilemludnnisieunisaoy

'
L% A

Pdudedivinuwenasanuilunisldnalulagfdvaiionsisows suwdinuedunisaeui
AsEUARULHEIMITEUSIUTIEIY lRegliuTE VM

4.2.1.1.2 §3ou (Learnen) Hussdusznoudfaydnusensnilavens
Bewd fEvwioiimualalifuanseiededu suhilmnsuinveulunisFoudvesmuies
wazanansaiseuieenuedldesdiuszansam eiSeunisilasinwrlunsldimalulad
PaviauiionaFeudlilivssavinsemueauaniiousndudon

4.2.1.1.3 578391 (Course) Wuunissunazilomanszlunisideus 39
Jussduszneviiddglunisdnnisiseunisasy esnndussdnnuinanuaswuiujuan
gnieeiisauaslasu saumsdauwesidedianuinnudilaluseiniiaou weliianis

=

BYUNTADUNTUTEANT AN
4.2.1.1.4 \Hemdeuaziasesile (Digital Content Tools) WWududfy
i

Yaawmaluladansaunawarn1saeans (ICT) AluN15a519 AN wazkanINaLlamIAINa

v

! 1 = a a ! [d dll A A o & ! aa
19 9 agidluseansnn tnvdunnduesestenldlunisasiailonidng o lusuuuuAania
dialigldanunsawdly USuuss uazuistuilomiulaegndliuss@nsnm laun

1. wnaisusgnounisaeu (Courseware) WussAausnouidudiuiasudiAgaes

Wenmunieu 1WeINKsuliseusmesUluunsiseushuUNaINa1Y (Hybrid Learning)

Y Y

Y v a

dlngjasidenisiSous wuulivjduiusiieduasulifiTouainnsasous tnegnd

Usgandnngen

'
=Y

2. douaziA3eailefda (Digital Media Tools) Wudsfivrednasuliaouaiuise

v 1 = a

Jansiseunisaeulinugiseuldegediusednsam lneundnaznuinnisdnnisiseusiuy
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ISl a L% =)

NaunauIziideRdviavseiasosllamariusznevaglusyuunisseudveadaou e dud

Y a

HglunsseuIamIULSeu

Y

3. mMsveaavosulal (Online Examination) Ludnuilvesauseneuvddyildluns

Tauszdiunagiseu dmsunsseuingiseulasuluivun ssuunisaeudssuiannuvse
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qgj [~ 1 o [~4 1 q' a = 2 v a :Jl ] <
STUUNSNAADUUY LUUE‘!’JW\]’]LUU@EJNEJﬂiﬂﬂﬁ‘dﬁzmuwaﬂﬁﬁEJ‘LJESUBQQLiEJu g Uu
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AT IANSIUNTHOUVDIRADUBNAEY
42115 WuiiRanssulaniaiiou (Virtual Activity Space) iufiuiivie
anmwndonignassdululaniafiouniewdniisa (Vetaverse) uuunanlady Spatial Fadu
Tenuafloufignasrstusemeluladfdvauaranmnsodfdldiusunedidn Audifanssulan
weilousindnvamiduunanie Sl ldaiauasiinfassaunsalifidnvasiaiiouaiauas
Aanssuing 1 Ilulaniafloutiy esdussnauddnlumsSeudvesiiuiinansalaniadion T
1. fuiiszauAuAn (Brainstorming Space) LﬂuﬁuﬁﬁgqLﬁumsa%fmmﬂ’uma%
LagMssEaNALAn Tnefiuvidenguauannsaniesnudn uandsuaiuaisledoiy
Tuussemaidufuesuazidaniis
2. ﬁuﬁﬁﬂufﬁwmmaﬂ (Self-Paced Learning Space) Lﬁuﬁuﬁmﬁqﬂﬂaﬁauiuaz
WannauesuaTfinanivgesns tasdlvgfunsSousinuunasdoyaseulal 1wy
rosasaulal Inle visolondns
3. fufiuansuasu Exhibition Space) iuiluiiilddnsumsinaueranunieadis
fufidmunisuanmanuvesyanaviossdns dsenaiunisuanmanunsiads g3ia vie
wiAlulag
4. flufitiaua (Presentation Space) iufiufiflddmsunmsiiauedaya arwin
vionaauing 9 Tneialuaziinislédesng 4 wu dlad i wieddlefiedislunisinaue
lowvevisetoyalviiugile
4.2.1.1.6 813045 (Hardware) Wugunsaineanienimvesneuitnnes
vogunsalBidnnselindsine 9 deuseneulusegunsalfiannsawiild wu lulaslusiwaires
(Microprocessor), Lmﬂaﬁ (Memory, g15nfan (Hard Disk), LLaxaqUﬂiajLﬂ%“dw (Network
Devices) fudu Fsariaursifufiuguiisniudmiunsvhaumes Software 1ng Software
95l endawasiiomifiuniseng o melussuuneufiumes
4.2.1.1.7 @eWdng (Software) iulusunsunouinmevioyaaad
Tlunisaruauuagaiun1sveeEIsALIs 1w syuuduang (Operating System) L¥u
Windows, macQS, Linux, IU‘iLLﬂiuﬂizqﬂﬁ (Application Software) W1 Microsoft Office,
Adobe Photoshop, Google Workspace way Moodle ludu Tnesaulufaniwiusunsuia
(Programming Languages) 1w Python, Java, C++ tHuau InglunisinnisiSeunisaeu fe
1. 53UUNITIANITIS8us HuTNIINaugden (Metaverse Learning Management

System: MLMS) tHuduiildlunissnnisiseunisaeu lnsunfudlazivgenduisdmsuns
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Iansiseunisasulagianizlun1sleeu 1wy Google Classroom #3® Moodle SauAUNTS
fansBeuduuiiufisnsnaugin Spatial Wusiu SdldlumsdanisgiFeu WomuniBeu way
dudfyueansiseus

2. Asanenendn (Live-Streaming) 10 unssuiunisiidimaluladnisd oansniu

FoNALITNTAR3UTY (Streaming) Liedslayatilonane 9 sanuiluguuuuildunaiasamiu

]
v

Sumedidn lnedruannsnivrundeniigndsdnelulurnsfiRatudslunanfotuiud
\omgnadaviereneneenin
4.2.1.1.8 srUULAT 0918 (Network) LI uszUUNI9IT BuBTEWI4
oufiumesuazgUnsaling 9 Feeradulandumedidn (intemet) visia3otronelussdng
(Intranet) A 141un"58 eansuaznsuaniUd suteya tadevreidnvazidulaseiei
UsgnouegUnsalinieviesng o silvigldaunsnitriedonauazunaadoyang 9 feguu
\setngls saudsnsdoansseninagldens 1y Slaa (Email), un (Chat) uaznsdadeyalyla
4.2.1.1.9 szuugiuteya (Database) luszuvilélumsifudeyads
Tnssarauazdumedimeivaiau ieliamnsadhfazdanisteyaldedivszansam
IngdagUuuenainszuugIuteyakuy SQL (Structured Query Language) lun1sdanas
foyaud filsrvupudeyaihouuussuuadotadioussansnmlunslinu Medszuy
gudeyamansadeusioruneundiatusing q wagszuudu q wislideyaaunsagndnian
wazhlUldnuldegagniouasiuniaed
4.2.12 esfusznavdl 2 maseuiuuuleuin (Hybrid Learning)
99AUsENBUYBINIIT BUSUUUNARNATY (Hybrid Learning Elements) fidusuddnglu
mM3dnn1sseunsaeuLuveaulatkazeanlal lnewuidndiumsSeusnugaen aunsowus
susuumadsudeonid 2 suuuy TneusiasUuuunmadoudussneulumeasdussneu fall
4.2.1.2.1 Synchronous Learning W0 umiﬁauﬁ’ﬁ'c@?sjuuazﬁaau
anunsadeansfuléivia 2 n1 (Face-to-Face) lunaifisatu (Realtime) vussuunsdnnig
\58Uu3 (Learning Management System) %aﬁaaummﬁﬂ%ﬁaLLazm‘%'aqﬁa (Digital Media
Tools), lenansusenaunsaeu (Courseware) Wagn1snaaay (Online Examination) ¥3glu
M3InnsiseunsaeuliiinUsednsnm Useneudie 2 Uiy laun
1. Onsite Synchronous Learning L‘fJumSL'%‘sJuifﬁamwsa?iaaﬁﬁuié’ﬁy’q 2 N4 (Face-
to-Face) Tunanfeniiu (Realtime) luvasieu (Classroom)
2. Online Synchronous Leaming Wumai3eugfianunsodeasiuldits 2 ma (Face-to-

Face) Tutiaifieaniu (Realtime) Wunisaneviondn (Live-Streaming)
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4.2.1.2.2 Asynchronous Learning Lﬁuﬂﬁﬁ&luiﬁéﬁ&mmmmrﬁﬁm
Feusauazyanafugaeu uazanunsaidiuniuniadoudilvu naladld vussuunns
5®ﬂ15L§8u§ (Learning Management System) %aﬁaaummmléﬁﬁauazm‘%'aqﬁa (Digital
Media Tools), lona1susenaun1saau (Courseware) Lagn15nagay (Online Examination)
HglunisinnisseunisaeuliiinUssdvsnin Usenausie 2 Juuuu laua
1. Onsite Asynchronous Learning Lunsi3sui i3 suaunsadmnioudauay
Pranafugaou wazanansadianiumsiFeuditlu narladls sueadsu (Classroom)
2. Online Asynchronous Leaming ifumsi3sudiigiSeummnsatnnGouiauasdianm
fudfaeu uavannsainunsBeuiiim nalefld kunisdievenan (Live-Streaming)
4213 eadUsznoudl 3 maFouslassmudugnnuuleuiaiiudninaugiin
(Hybrid Project-Based Learning via Metaverse)
nsrvIunsiseuslassnulugiuwuulauiaiiudnsnaugiie (Hybrid Project-Based
Learning via Metaverse) 1unszuaunsiazesdUsenaunisiiousisinmuisonn1nnis
Feuslassnudugiusuulaviagiuduesduseneuresinsiaugiin Yszneuldsae 6
Fumerdneey Teud
4.2.1.3.1 $ufl 1 Define the Problem Lﬁuéﬁguﬁﬁaauﬁmuﬂﬁmmaa
Uy viseimuauiuneng 9 lunisiseus Wgseulaldnssuiunisn wazdisiannuauls
Tunsimundenmvesnuemiongs WelvigaeunsuiedsifiSouidedissnsaulavas

UagUu wiun1si3auiiiuu Synchronous Yawuu Onsite kaz Online tlpsangaeudniudes

!
6§ U = = a

fufduiusiugiseulaensslunisivuaaglndemtam Wisouldldnssuiunishia G
p3AUsEARUNTITBUTAN 9 iUszneufIsnnsiTounisasuLU Classroom way Live-
Streaming $31AUN15LY58UUNITTANTITT BUINIUTNTINAUGTN Metaverse Learning
Management System wazld Courseware wiialhidlatlamvisdionuvedandundu
sdsn1smnaauie Online Examination tieUsidiuanusituguresidon
1. msseuiuwuulauina (Hybrid Learning) Usenaume

1.1 Synchronous Learning \uns3eusiiounasdaouannsndoasiuldi
2 114 (Face-to-Face) lutiania g3y (Realtime) UusEUUNISIANISIT8US (Leaming
Management System) @ sf{@euannsaldianasusznaunisaou (Courseware) Lagn13
nAgoU (Online Examination) Wiglun1sdnnisiseunisaeuliiinusyansnim Usenaunie

2 guuuv laun
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1.1.1 Onsite Synchronous Learning ilumsiFeusfiannsadoasiuldiis 2 m
(Face-to-Face) Tulafeniu (Realtime) Wumesseu (Classroom)
1.1.2 Online Synchronous Learning L{‘;Jumsl,'%auiﬁmamﬂﬁamsﬁ’ulé’ﬁga 2
N4 (Face-to-Face) Tunianifieniu (Realtime) Wun1saeviondn (Live-Streaming)
2. MSFUTHIUTNTIAUG TR (Metaverse Learning Management System: MLMS)
Judnildlunsdanisseunisasu lneunfudnzdvenduasdniunsinnisisounisaey
Tngiamizlumsldan 1wy Google Classroom 3o Moodle $afun1sdantsFeusuudiui

Jnsnaugiin Spatial \usiu FaldlunmsdanisdSew WemnmuniSeu wazdud Agueinsiseus

'
P

3. funnanssulaniaileu (Virtual Activity Space) WuiunvsegnnuInaeuionass

Y

'
=

Jululaniaiiounseuinisa (Metaverse) vuunanwasy Spatial Fudulanaiioufignasng

Y

Yumewmaluladfavakazaiuisannelaniudumesiin Nuninanssulanaiiousinddnwue
I ¢ f v YRR VY faa v P a a |
JuwnanesunligldasuasiinfiaUssaunsalifidnuasialouasaasfanssusng q lalu
lanaoutiy asrusenaudAylunisiseuiuuiunfanssulanaiiouludunsuil Ao
3.1 fuiszauAuAn (Brainstorming Space) uiiunyadunisadaussiunia
Takarnsseauaudn neflursenguauaunsonisesnuan wanildswasuaindley
% 4:1' I3 [ a, 4
Auluussenandunueaazianing
4.2.1.3.2 Ui 2 Set Leamning Objective mviuatdmanevseyausyasa
nmsseus Wutunbigiseuesnuuudmng lnglideyaddmyneiulasmuwasuansisdnnms

[ a

fufiuns wavnuay Taefidaeuaunsatmuad e ogay aneliiugFou wielin
AsunmuisgausrasduarUaevsesnadoud annsndeusléiauu Synchronous ua
LUy Asynchronous lugULUU Onsite wag Online 1l asangaeuanansnlvdoyadidaiunis
Bous viEeuvamsinu Auaidoya TudatmungeUszadnisiiousing o Haenadomas
wnzanfudemunGeuliliiug Feuluniseeniuuidwane legldesdussnaunisdounis
dauUllyy Classroom Wag Live-Streaming Uuszuummyﬂﬂﬁﬁwf Metaverse Learning
Management Systern 3 Courseware LitelWigjEeuldiAnitiwanelunsious
1. msseuiuuulauina (Hybrid Learning) Usenaume

1.1 Synchronous Learning \un1s3eusidiounasdaouannsndoasiuldi
2 114 (Face-to-Face) lutianta g1y (Realtime) UusEUUNISIANISIT8US (Leaming
Management System) @f{@ouanunsnldienansusznaunisaesu (Courseware) Helunns

JanmsiseunsaeuliiinUseavaain Usenaume 2 sUuuu laun
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1.1.1 Onsite Synchronous Learning Junsiseuinaninsadeansiulsa 2 19
(Face-to-Face) Tunanifeniiu (Realtime) wuviaaiseu (Classroom)
1.1.2 Online Synchronous Learning Lﬂumsﬁaui’ﬁmamﬂﬁamsﬁ’ulé’ﬁq 2

N4 (Face-to-Face) Tunianifieniu (Realtime) Wun1saevondn (Live-Streaming)

1.2 Asynchronous Learning 1Jun15i5aug v fi3suanunsadiunseus auas

Y

Fraugaeu wavausatunsunIsseusnive nailald vuszuunsianisiseus
(Learning Management System) @3 @auaiunsaldienaisusenaunisasu (Courseware)

Hrelunsianisseunisaeuliiinussdvsnim Usenausie 2 sUuU laud

1.2.1 Onsite Asynchronous Learning 1umsieusgsauannsadiuniseus

Y

v

AUAEYINAAUNFRY waranunsarninsumsSeudnlm nalenld dnueaieu (Classroom)

=

1.2.2 Online Asynchronous Learning Lﬁumiﬁauﬁ’ﬁr}qﬁfﬁaumuﬁmﬁi’hm
FousAuazyaiuldou wazaunsaltunsunsiseusy vy ailaila Kaunis

aenenan (Live-Streaming)

2. mu‘%auimuﬁ’ﬂimauqﬁm (Metaverse Learning Management System: MLMS)
JudwiildlunsdansSeunisaeu Wneunfudesdivenduasdmsunsdanisidounisaeu
Tngiamzlunsldanu 19u Google Classroom 138 Moodle $aufumsdnnisiFeudvuiiui

Jnsnaugiin Spatial iusiu FaldlunmsdanisdSew WemunSeu wazduddgueinsiseus

'
P

3. funnanssulaniaileu (Virtual Activity Space) WuiunvsegnnuInaauionasns

Y

Jululaniaiounseuinisa (Metaverse) vuunanwasy Spatial Fudulaniaiioufignasng

Y
£

Jumeamaluladfavatazanuisandlaeudunesits Nunnanssulaniadlousndanvae

saa o o

DuuwanvlesuiliildairauazidniassaunsalifidnuasiaiiounsuazAanssusing 4 loly
Tonuafloutiu ssdusznavddylumaisuiuuiiuiansslanaiieuludunout e
3.1 NuiliFeuidieaues (Self-Paced Learning Space) WufiufifiliyanaiFous
LagiauPLLeIRNERTTININIFeIns Tnsdilvg i funsBoudinuuvasoyaseulal
wiu Aesaeeulall Jnle viselenans
4.2.1.3.3 %uﬁ 3 Analyze to Plan 19UNULAEIATIZIUNUAIT Lﬁu%u
fladrafmunnisseufiuunudmiunszuaunssiiuns Jaunuaziunumdfysesy
wnufifagslinszuiunsFousuaznisaeusuiudsiu dasunisidulvl S ounTous
Nuwunlandrsetmnefldsu lnegisoudesininszitsymmiessdusznousie 4
ansnsnideusléiauuy Synchronous way Asynchronous TuzUuuu Onsite wag Online 1w

TUAT LAz NMUAN SYSeU AukaudmTunsruIuNIANTUNT Hauasnsaiy



105

T ounssuiimasmannlandsetmunedldsu TnedSoudesdniiaszitsymmie
aadUsznausns 1 Tun1snaunu Jaldasduszneu Iaud n1siSeunsasuwuu Classroom
WAy Live-Streaming saufiun1sldseuun1sdnnisiseu; Metaverse Learning Management
System Wag Courseware 5s@8n13138u3 Digital Media Tools ieuuzilyiAnALIILY
VDI TPUMUATN YL
1. msseuiwuulauina (Hybrid Learning) Usenaume
1.1 Synchronous Learning \uns3eusidiounasdaouannsndoasiuldi

2 114 (Face-to-Face) lutiania g3y (Realtime) UusEUUNISIANISIT8US (Leaming
Management System) GﬁﬂﬁgﬁaummmwgauazLf-ﬁ'a\‘iﬁa (Digital Media Tools) wagtandls
Usznaunsaau (Courseware) Ba8lunisinnsiseunisasuliiinusz@nsnin Usznouse
2 guuuv laun

1.1.1 Onsite Synchronous Learning L’fJumiﬁauiﬁmmmﬁamiﬁuﬁﬂgﬂ 2
13 (Face-to-Face) Tutafeiu (Realtime) Wuviaaiseu (Classroom)

1.1.2 Online Synchronous Learning LﬁumsL%&Juiﬁmmm?iamiﬁ’ulé’ﬁga 2

13 (Face-to-Face) Tuanfeiu (Realtime) Hun1sanevenan (Live-Streaming)

¥ dl a ¥

1.2 Asynchronous Learning 1Jun1513eus i \Ssuaiunsadiunssus auas
Fasafugaou wazannsaduniumaouiil nalefls vuszuunisdamsieus
(Learning Management System) S?fﬂ&Eaaummiﬂwﬁd{aLLazLﬂ%"aﬂﬁa (Digital Media Tools)
wazlanansusznaunisaeu (Courseware) Faglun1sinnisiseunisasulviinuszd@nsnim
Usznausie 2 JULUU Laud

ol

1.2.1 Onsite Asynchronous Learning lumsseuinyiseuainsadiuniseus

Y

v

AUAEYINAAUNFRY waranunsarninsumsSeudnln anlenld dnueaeu (Classroom)

=

1.2.2 Online Asynchronous Learning Lﬂumiﬁaufﬁ'@ﬁaummiaLﬁfhm
Foufauagdranandudaeu wazannsadiunfunnsousilny nailadld Wiunis
aenenan (Live-Streaming)

2. mu‘%auimuﬁ’ﬂimauqﬁm (Metaverse Learning Management System: MLMS)
HudndldlunsdnnisFounsaou lngundudailonduidmiunmsiansoumsaou
Tngiamzlunsldanu 19u Google Classroom 138 Moodle $afumsdnnisiFeudvuiiui
nsaugiin Spatial iusu ddddlumstanisdiGeu WemumiBe uasdnddgmosmsFous

3. fuiRansslaniatiou (Virtual Activity Space) Wuituiividoaninuwindoniignash

Tululanadousewdisa (Metaverse) vuunannasy Spatial Fadulaniaiiouiignasig
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Jumeamaluladfavatazanuisandlaeudunesiis Nunnanssulaniadlousndanve

'
fala v

I3 s Ao vy v v Y = a a '
JuwnanesunligldasuwasifiaUssaunsalifidnuasiatouasaasAanssusing q lalu
lanadoutiy asrusenaudAylunisiseuiuuiunfanssulanaiiouludunsuil Ao

3.1 fuiszauAuAn (Brainstorming Space) uiiunyadunisadausstiunia
Tawarnsseauaudn nefiursanguauaunsonisesnuan wanildswasuaidlesy

(% A &) Ly a ¥

miluussenanduiueswesdaning
4.2.1.3.4 Ui 4 Act or Solve a Problem aiiun1sugumnsauntaymn

Jutufaaugiseusazanuinmtivedlassu Fasdiedesdiudymmiliununglunis
aungu fiseuildeyhanudunguuineu viedndvszaunisaliamgiungui lid
Uszdnsam iludumeun i Sew SeudnioudtaymlngnisasloUfun ieliSewin
Wnwere q lnenddeunssdiuieainuazaintiiausednsamlunisSouivgenian

anusniseuslens Synchronous wag Asynchronous luguiuu Onsite wag Online 1184310

= a

HiSeuvzfosiunsuiavieundymn lunisianugissukazaunmtivedasenuy

I ' '
a o

Jutumeunlvigisew SeudviseundaymlaenisasloUfun ielviinvinuesing q lngiiasu

<

v

U
Ay IsANNazamnlmiinUszansamlunsiseuslvgeian Usenausigesdusenaunasy

9

914 5 99AUsENDU

1. msseuiuuulauina (Hybrid Learning) Usenaume

'
Y a a

1.1 Synchronous Learning \un1siseusngiseunazdaouanunsodeansiuleana

2 114 (Face-to-Face) lutiania g3y (Realtime) UusEUUNISIANISIT8US (Leaming

'
=

Management System) saaQ’aaummaaisﬁﬁauaxm%aqﬁa (Digital Media Tools), tan&s

Usznounsaau (Courseware) kazn13nAaay (Online Examination) gaelun13dnni1siseu
m3aeuliinUsednsnin Usenaume 2 sukuu toun

1.1.1 Onsite Synchronous Learning L’fJumiﬁauiﬁmmmﬁamiﬁuﬁﬂgﬂ 2
4 (Face-to-Face) lutiafeniu (Realtime) Wiuieatsau (Classroom)

1.1.2 Online Synchronous Learning LﬁumsL%&Juiﬁmmm?iamiﬁ’ulé’ﬁa 2

13 (Face-to-Face) Tuanfeiu (Realtime) Hun1sanevandn (Live-Streaming)

¥ dl a ¥

1.2 Asynchronous Learning 1 un15138us i \Ssuanunsadiunssus auas

Y

Fraiugaeu wavausatiunsunIseusnive nailald vuszuunsianisiseus

¥

(Learning Management System) Feflaeuanusalidonasiadodle (Digital Media Tools),

Y

LNANSUSENBUNISABY (Courseware) hazn15nAa@au (Online Examination) ¥2alunis

JamsiseunsaeuliiinUseavaain Usenaume 2 sUuuu laun
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yd‘ = ¥ a ¥

1.2.1 Onsite Asynchronous Learning L‘f]um'iﬁﬂuiwQLSEJummiﬂLsmmLisJug

Y

v

AuartIIIATUAeY uazansnsainiunsFeusitlm nanladld inurfesFou (Classroom)
1.2.2 Online Asynchronous Learning Lﬂumiﬁaufﬁ'@ﬁaummiaLﬁfhm
Fouiauagdranadudasu wazansatunsuniniTousiluu vadledle diunts
aenenan (Live-Streaming)
2. MSFEUIHIUTNTIAUG TR (Metaverse Learning Management System: MLMS)
JudndldlunsdanisSeunisaeu lneunfudrazdvenduasdmsunsdnnsiSounisaou
Tnsiamglun1sldon 1wy Google Classroom e Moodle Saufun1sdanaiFeusvuiiui

Jnsnaugiin Spatial \usiu FaldlunmsdanisdiSew WemuniSeu wazdud dgueinsiseus

'
P

3. funnanssulaniaileu (Virtual Activity Space) WuiunvsegnnuInaauionasns

Y

Jululaniadiounseuinisa (Metaverse) vuunanwasy Spatial Fudulaniaiioufignasng

Y
£

Jumeamaluladfavatazanuisandlaeudunesiis Nunnanssulaniadlousindanvae

saa o =

DuuwanlesuliildairauavdniessaunsalifidnuasiaiiounsuazAanssusig 4 loly
Tonuafloutiu ssdusznavddylumadsuiuuiiuinansslanaiieuludunout fe

3.1 NufliFeusfonues (Self-Paced Learning Space) ufiufifliyanaiseus
LagiauPLLeIRNERTTININIFeIns TnsdlvgdunsBoudinuuvasoyaseulal
wiu Aesaeeulall Jale viselenans

4.2.1.35 duil 5 Review and Evaluation ({utunoufifaeulyiiFou
yhmsuszidunansudavieseiivismsudled g iSouldiZeud WeliiAnnsdn
Ansginntuanmamumusanseus WesngSeulduuesudiulumatous ua
wansenirmiilunaGeudionviormmmanunsalumaudtiamm FBnsifaiulomadmiy
MTUTEIiY mmmﬁauﬁlﬁﬁyjﬂ Synchronous W& Asynchronous Tu3ukuu Onsite e Online
Tnegaoul{iSouvihnisussdiunanisu §Uavs eusaliuds nsuflatamid SeuldiSeus
i elfiAannsfnTiaszsiannd uannsmumunauazuansaud niluninseud
peAUsznaUMIBEUEN 9 Msznausenis3ounsaouluy Classroom Wag Live-Streaming
TAUNsLEsEUUNTIANITISBUS Metaverse Learning Management System wagld Digital
Media Tools ilelsifiFouansamuyunasssiiiunuedlaogiadiudszansam
1. msseuiwuulauina (Hybrid Learning) Usenaume

1.1 Synchronous Learning \un1siseusnfiounazdaeuanunsodaansiuleana
U

2 114 (Face-to-Face) lutiania g3y (Realtime) UusEUUNISIANISIT8US (Leaming
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Management System) %aﬁaaummsalsﬁﬁauazm%qﬁa (Digital Media Tools) ¥28Tun1s
FanmsiseunsaeuliiinUseavaain Usenaume 2 suuuu leun

1.1.1 Onsite Synchronous Learning LfﬂumSL'%ui’ﬁmmim?{amsﬁulé’ﬁy’a
2 79 (Face-to-Face) luliafigndiu (Realtime) tnuviaasau (Classroom)

1.1.2 Online Synchronous Learning L‘ﬁumiﬁaui’ﬁmmiaﬁamﬁﬁ’ﬂé’ﬁgﬂ

2 74 (Face-to-Face) luliafigniiu (Realtime) Wiun1sanevenan (Live-Streaming)

4 dl a ¥

1.2 Asynchronous Learning 1 un15138us i \Ssuanunsadiunssus auas

Y

Fraugaeu wavausatiansunIseusnive nailald vuszuunsianisiseus
(Learning Management System) §4i{@euaunsalidouavin3esilo (Digital Media Tools)

Hrelunsianisseunisaeuliiinussdvsnim Usenausie 2 sUuU laud

1.2.1 Onsite Asynchronous Learning lumsseudiyiseuaunsadiuniseus

Y

v

AUAEYINAAUNFRY waranunsarninsumsSeudnlm nalenld dnueaieu (Classroom)
1.2.2 Online Asynchronous Learning W umiﬁaufﬁ BQ:L%‘ BUANNITOLY 1
U

SeusAuarY e U dou Lazaunsat unsun1siseus i uu tanladld Waunis

aenenan (Live-Streaming)

2. mu‘%auimuﬁ’ﬂimauqﬁm (Metaverse Learning Management System: MLMS)
JudwiildlunsiansSeunisaeu Wneunfudesdivenduasdmsunsdanisidounisaeu
Tngianzlunsldanu 19u Google Classroom 138 Moodle $aufumsdnnisiFeudvuiiui

Jnsnaugiin Spatial iusiu FaldlunmsdanisdiSew WenmunSeu wazdud dgueinsiseus

'
P

3. funnanssulaniadleu (Virtual Activity Space) WuiunvsegnnuInaauionasns

Y
[
= =) e =

Jululaniaiounseuinisa (Metaverse) vuunanwasy Spatial Fudulanaiioufignasng

Y
£

Jumeamaluladfavatazanuisandlaeudunesits Nunnanssulaniadlousndanvae

saa o o

DuuwanvlesuiliildairauavidniassaunsalifidnuasiaiiounsuazAanssusing 4 loly
Tonuafloutiu ssdusznavddylumasufuuiiuiansslanaiieuludunout e

3.1 fufludnanay (Exhibition Space) Wuiuiiiilddmiumsiiauenanumie
adeiuiidmiunmsuaniasuvesyaraniensdng fsoraliunisuansanunaaly gana

ySawalulag

YV a

42136 fouﬁ' 6 Conclude and Presentation Lﬂuﬁuﬁﬁaau’mmﬁw

Y

Y
=

ajunansiseuinmueanlasu niuitefuseiiedesenatdnnuivieinueilasuling
aold Feansiseuuvulasenudugiu Sududessediunadugninianisissunaleniu

AnuddgreInIsseusuuull A seuliiedimssusilonvintu widalaiseusisnis

Y
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Sudeduddunazuilatymlunssuiunisaniiulagseinis wunisseugiuu Synchronous

6 o a

Tusuuuy Onsite uag Online tosnngaeudniudesiufauiusiudiFeulaonsdunisasy
waztinaue Inefifaoulvsuasunamaoudiomnilésu muiniiauonareiuneiio
sosanpsdauivioTinuedldsulRBausely fesdusenoulumadouldun madeunis
doulluy Classroom Wag Live-Streaming U‘LJizUUﬂﬁﬁ'fﬂﬂ”liL%uf Metaverse Learning
Management System wazldder1u Digital Media Tools Lﬁaﬁlﬁﬁﬁaulé’%’uﬂgwfami'wﬁu
msFeuiisnssmdeduldu wazudlutlyvlunssuiunsduiulaseins Yaviesenis
yAdoUDIRAILS (Online Examination) 9nMmstisudvenuafifiFouldsy
1. msseuiuwuulauina (Hybrid Learning) Usenaudme
1.1 Synchronous Learning \uns3eusidiounasdaouannsndoasiuldi
2 114 (Face-to-Face) lutiania g1y (Realtime) UusEUUNISIANISIT8US (Leaming
Management System) %Q&ijﬂaummiﬂiﬁfﬁlﬁlauazLﬂ‘%laﬂﬁa (Digital Media Tools), kagng
nAgoU (Online Examination) Wiglun1sdnnisiseunisaeuliiinusyansnim Usenaunie
2 guuuv laun
1.1.1 Onsite Synchronous Learning L’fJumiﬁauiﬁmmmﬁamiﬁuﬁﬂgﬂ 2
M4 (Face-to-Face) Tuiafgafiu (Realtime) luvioaiseu (Classroom)
1.1.2 Online Synchronous Learning LﬁumsL%&Juiﬁmmm?iamiﬁ’ulé’ﬁga 2
13 (Face-to-Face) Tuafeiu (Realtime) Hun1sanevenan (Live-Streaming)
2. MSFUTHIUTNTINAUG TR (Metaverse Learning Management System: MLMS)
Hudndldlunsdnnisdounsaou lnsundudrasilondnidmiunmsiansoumsaou
Tnsiamglun1sldon 1wy Google Classroom e Moodle Saufun1sdanaiFeusvuiiu

Jnsnaugiin Spatial \usiu FaldlumsdanisdiSew WemuniSeu wazdud Agueinsiseus

'
P

3. funnanssulaniaileu (Virtual Activity Space) WuiunvsegnnuInaauignasns

Y

'
=) e =

Jululaniaiounseudnisa (Metaverse) vuunanwasy Spatial Fudulaniaiioufignasng

Jugrewalulagfdviasaraunsadnialiiudueesids funfanssulanadeudndanvuey
I3 s Ao vy v v Y sala o = a a '
Juwnanesunligldasuwasiinfialssaunsalnfidnuasiatoussaasfanssusng q lalu
lanaoutiy asrusenaudAylunisiseuiuuiunfanssulanaiiouludunauil Ao

3.1 fufidaue (Presentation Space) 10 udl wit i lddmsunisunauadoya
AUAR NIaNaUANN o Inealiaziinsladeis o wu dlas aw nieddletiedaslunis

Wnauslofevisedeyalviiugils
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4.2.1.4 eadUsznaudl 4 musuile (Collaboration)

Junadnuugiiddnlunstmuinusuazauaansavesyana lnefngniaue
\Hunadnuueiideanslumsiaun senuvusazudlvdymiidudou anusuilionneds
n3zuIUNITTE AuaIuT AR il dad Wi ATy Tnenisutstiunnud Wve uas
n$wenssawiu masdedntelianeudleiiandanntuistulymuasisnisudle
wartieasauansalunsudlutymidudou arusuileindussduszneuiiddnlu
mMsafrsanmundenvhnuiaieassduaziiule wu lussdnsvdelufineu msduady
amnusanflowazanudnaiuassdindliyaansannsoudlydymidudounag i

<

innssulunuvesnuadlsegaliuseans nmnwaziduszuu Natosrusenauveennusiuile

(%
v v [

(Collaboration) wtveanifiu 5 asdtsznau 17 faiin fail

42141 p3AUsEnaudt 1 Wnwen1sUfUAWIT Usznaudae
4 §23¥n 1dun 1.1 mafwuadwine 1.2 mstemdeddu 1.3 nsadaussgslaniglungy
1.4 MyUfdRmhiinnuinguszasd

% G2

42.1.4.2 93aUsznoun 2 Mnwsluni1sufdunus Usenousie

[ '
v I Y

4 fain lowA 2.1 nMsiidmsiy 2.2 nslianudAguigau 2.3 msmdfisdinsiuunndi
dusn 2.4 meddnlviaudieivaedpu

42143 osddsznoudl 3 Wnwzlun1sAnsed eans Usznousae
3 9390 Tdun 3.1 vnwelunisussaua 3.2 nmsaduamudlafudnasiidan 3.3 A
wanganueanwililunisdeans

42144 p3dUszneuil 4 vinwemsiuilsuazasunnudn Useneuse
3 i laun 4.1 masuilsaufniiu 4.2 msysanmsanudn 4.3 nisasuar@n

42145 93AUsENUR 5 WnwzA1sATeTEUU Usenaunie
3 9 ¥a 1dud 5.1 mevhaweghaduszuy 5.2 Snssvrumsmnavauaiidaau 5.3 msldis
widgmegraduszuy

4.2.1.5 93fUsZNOUT 5 ANUARES19ETIA (Creative Thinking)
Jusnnilsnadnuaziddylumsimuinvsuaganuansnvesyana lnesingn

viausidunudnvaziidesnislunisvhausuiuluiiy amnudnaisassdnnednnsld
anBenles amnududius waznisAnesnuennseuliioadismauansatazuinnssly
nsudledam nsAnadnassAdmaliinledeiligenuaruinnssufiamisaian
Usggnaldlunisudlatgmidianududeu anudnasisassdsdniiusdusznauiidfalu

ANSAS AN NLINA DUVIUN A 19ETTALALAULS U TUBIANITNI Bl UNLINY NNTALESY
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anusanflowazanudnaivassdindliyaansannsoudlydymidudounag i
u¥anssulunuvesnuedliegadiussans nmuanduszuu Teimnufnadeassed (Creative
Thinking) @w1sauussnenisuseliueenidu 4 esuseneu 1w 12 T ¥m il

42151 asrUsznauil 1 mIuAnAaeILAg? (Fluency) - 1.1 @13130
a¥1emnufans swuinieud ladgmeg1asanisa 1.2 aunsalddesduiiiodoansetns
AdoIAdL 1.3 aunsadaludeidasnsaelunanditinue

4.2.152 osAUsznaul 2 mnuAndangu (Flexibility) - 2.1 @350
ek INaINTa1Y 2.2 dansofndaulasaindmdsluidunatedslsd 2.3 awnsoda
Feulpaduiusaming o

4.2.153 perUsenauil 3 mnuAnsisuy (Originality) — 3.1 @u190AA
ddlnyd o Mduduatu 3.2 auisaadimanuiifanuulanlmilidnsa 3.3 awnsoda
finudasuazUszgndliiAnduasml

42154 p3AUsEnouTl 4 AuAnazidenane (Elaboration)
0.1 ansnsodnsuuauAnuasaniunisld 4.2 aunsovenennuAandnlauysaiddu 4.3

aunTaAnfaTNTIazdea tuAD UL DU

4.2.2 wansusgliuAnuminzanvesgusuunsseustassudugiuwuulauianiu
Fnsmaugdai odeasuauiiuilenaranuAnadieassd v ethluesnuuuuazWann
wnaswosumsiseulassouduguuuuleuininudnsnaugiindiodaaiuauswileouas
ANuARA31sasIA dauuuUsdiy a3ennsdne Auafuvuussiiuanumnanyes
JUMUUKAZE1989 N URUUNTSS B3 Ineldseduanumunganduinasininsgiu 5 sziu
(Likert’s Rating Scale) LLazLLquiiJﬁzLﬁummmmzamaqgﬂl,wuaaﬂlﬂu 3 pau poud 1 10u
m3UsziiuynasAUsENauYeIsUluL 5 83AUsenau 29 Tiensusziiy pouf 2 1WumsUsediu
SusesemnumnzauvessuuuUlunsi Ul 3 stensuseidiu uazmeud 3 delausuuiile

USuusesuuuu Igaviaundisil
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M15197 4-1 wan1sUszliususesAIINZaNYeIgURuUNISS uslaswduguwuy

lavsneuinsnaugiaiioduasunnusuiioussAuAnassassa

Adelna
g (Quartiles)
7189N15UTEAUAMUMNZEY 2 .
= & =2 = e g ‘o <
sUsuuMsSsuslassnudugiuwuy & 5 % g € 5
o o o A4 4 o _ S 3 S ~ c & ® ®©
lau3anuinsnaugiaiiioduasy c S o g o € o e 3
a - ; 3 z | 2 | S|« | € E |2
AUTINLBLATANUAREATIETIA ] ® _ﬂ‘; = _ﬂg % 5 2 ?,
S ug “g g% ug i g. _é Z
G 3 5 2 ©
S |s = |5 |%|F E|3 3
& & & & & = G g
1. asAUsENRUT 1 sruulaseadranugiu (Infrastructure)
1.1 Qaau (Instructor) 5.00 | 0.00 5 5 5 0.00 0.00
1.2 §i38u (Leanner) 500 | 0.00 | 5 5 5 0.00 0.00
1.3 5167391 (Course) 486 | 038 | 5 5 5 0.00 0.00
1.4 Howaziadesile (Digital Content
5.00 | 0.00 5 5 5 0.00 0.00
Tools)
1.5 fiufiianssulaniadiou (virtual
5.00 | 0.00 5 5 5 0.00 0.00
Activity Space)
1.6 8150u% (Hardware) 486 | 038 | 5 5 5 0.00 0.00
1.7 90u6wds (Software) 486 | 038 | 5 5 5 0.00 0.00
1.8 1A50918 (Network) 4.86 | 038 | 5 5 5 0.00 0.00
1.9 §1uteya (Database) 486 | 038 | 5 5 5 0.00 0.00
2. 93dUsznaUdi 2 n1sseuduuulauia (Hybrid Learning)
2.1 Synchronous Learning
2.1.1 Onsite Synchronous Learning | 4.86 | 0.38 5 5 5 0.00 0.00
2.1.2 Online Synchronous Learning | 4.71 | 0.49 | 4.5 5 5 0.50 0.25
2.2 Asynchronous Learning
2.1.1 Onsite Asynchronous
4.86 | 0.38 5 5 5 0.00 0.00
Learning
2.1.2 Online Asynchronous
471 | 049 | 45 5 5 0.50 0.25
Learning
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578N15UTEAUAMUMAUNZHY
sUkuuNsBeulAsduguuuy
lausanudnsnaugsiedasy

AU BLATANUARAS9ETTA

(Mean)

' =
ALRAY

AE Y AUUUINTFIU

(s.D.)

9

Adalna

(Quartiles)

A0lndf 1 (Q1)

(Median)

43

A3I5851U

A0lndf 3 (Q3)

I3

a

AN

217319A%91n

(Interquartile Range)

<
Yo,

S o
=0 -
& O
€ 3
g e
z 9
..ag 4%
2 3
- 2

Based Learning via Metaverse)

3. 93AUszNaUT 3 nszurunisseuilassnutiugusuulauianiiudnsanaugdin (Hybrid Project-

3.1 %u‘ﬁ 1 Define the Problem

5.00 0.00 5 5 5 0.00 0.00
3.2 4ufl 2 Set Learning Objective 500 | 0.00 | 5 5 5 0.00 0.00
3.3 %u‘ﬁ 3 Analyze to Plan 5.00 0.00 5 5 5 0.00 0.00
3.4 %u‘ﬁ 4 Act or Solve a Problem 4.86 0.38 5 5 5 0.00 0.00
35 %u‘ﬁ 5 Review and Evaluation 4.86 0.38 5 5 5 0.00 0.00
3.6 Sﬂgu‘ﬁ 6 Conclude and
5.00 0.00 5 5 5 0.00 0.00
Presentation
4. peAUsznaudl 4 Audanile (Collaboration)
4.1 psAUsznoui 1 Fnwensufoa
v 5.00 0.00 5 5 5 0.00 0.00
WU
4.2 paUsEnaud 2 nwelunis
. 500 [000] 5 | 5 | 5 0.00 0.00
UfAUNUS
4.3 pefUsEnaudl 3 Wnweluns
L 500 [000] 5 | 5 | 5 0.00 0.00
ARMNDEDANT
4.4 paRUsEnaUf 4 sinwenis3uile
- 5.00 0.00 5 5 5 0.00 0.00
wazazuAuAn
4.5 paRUsEnaufl 5 inwrnsAnda
5.00 0.00 5 5 5 0.00 0.00
YU
5. 29AUsENAUT 5 AIUANES19ETIA (Creative Thinking)
5.1 paRUsENBUT 1 ALAn
o 486 | 038 | 5 5 5 0.00 0.00
AABILAAT (Fluency)
5.2 paRUsEnaufl 2 ANUANEAVE
4.86 0.38 5 5 5 0.00 0.00
(Flexibility)
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A1519% 4-1 (o)

A2alnd
a .
3 (Quartiles)
578015USELHUAMURUIZEHY 2 -
- , 122 = T 9% |w T
sUsuuNsSsuslassnudugiuwuy & 5 = < E o
o e a A - = - T D S =« ® m
lau3anuinsnauginiiioduasy c = o 9 o s c s
© =] ~ E = - = e [}
DA o v ¢ ] = _ ~ m ©c B = A
AYNUSINLDLATAUANGS1IATIA = B | 4= 2| e s & 2 o
2 ug G B | G i > | 2 F
LS & = o = @ g 2 ©
@ © @ 3= @ Z = 5
< < (o < (o < C alNe}
(cw (cw [cw [cn [cn [cx [ 1] N
5.3 99AUTENBUTN 3 AUARSLSY
4.86 0.38 5 5 5 0.00 0.00
(Originality)
5.4 93AUSENOUT 4 ANLARNALLDLNADD
4.86 0.38 5 5 5 0.00 0.00
(Elaboration)
GHINGIELLLRERR 491 | 0.21 | 4.96 | 5.00 | 5.00 | 0.04 0.02
. - High | High
WUANAAUNIUA High Consensus | High C. | High C.
C. C.

M 41 mamsuspdususeseunzasmess Uuuumas suglassnuduguuy
levserimdnsauniindioduaiurnusuilouazemifnad s uandiifiui g Jemafiansan
SusedlunnesdvsznouresyUuuunsBeuslasmudupuuleuieiudnanaugiindiod st
AssuilouayA s AnESsassA Ineilrade (Mean) Inesamintu X = 4.91 Gannmi 4.51 uagly
ynesd UszneuflAned s1nnnin 451 3 el aramnedng w1l eamaiusget 1snnlunn
ssdUsznauiunngluguuuumsFeus drudoauusnnsgu (Standard Deviation) lnesasiviniy
SD. = 021 @sfirreglutiag 0.00 - 1.00 uazlunnesdUsznevesstuuumsBoul Tdudeauy
1npsguegluag 000 - 1.00 venemBrnguidemnaianuiuaenadesiig (High Consensus)
AlsEgI (Median) Inesauwiniu 5 1awnnia 4 wazlunnesdusenaud Adsegmuunnnii 4
vanermIng e vses umsddag e (High Level of Important) vieilTenmaidululége
A dsEnIeAalng (OR: Interquartiee Range) ne5auinfiu 004 uagynesr Ussnaud A iide
seminemelndogluraa 0,00 - 1.00 vanee i ngui i exmnagiamniuaenadssriugs (High
Consensus) uaz duideauumalvd (QD: Quartile Deviation) Inesas1winiu 0.02 uagynesUszney
fidrudsauumelndoglutiag 000 - 050 e NIngudd enmnaiianuiiugennd siigs
(High Consensus) AniuFsansnsnasdlsinguiFenmnia 7 vinu YusesrmmumsneauvasgUiuy

naGeuilessmudugusuuleuderudnanaugliadied et uarus il ouas A uAeas19EsR
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M1519% 4-2 nan1sUspdususesmumIzanveenIsiguLuunsssuslassanndugiu

wuulauiannuinsnaugisaiieduasumiusiuiowasanuanaivassaluly

~ <
g Adlnd
a v ) ;
N15UTSIIUIUITDIANNRUICHY = (Quartiles)
o a U(;% —~ G ’(-D\ (o)
Y93 FURUUNTSBuslATIY - c = 2 |e §
c — — — @ © == =]
Wugruwuulsuiamudnsaugiin 2 2 S R c < e g
o © 5 1 21|12 ]|z % € v
A a ' = (0] — ~ - e} a
RELETUANTINID s z | - = | s 2 9
N ' S|E g & w2 E|Ee
uaraNAnasvassaluly - = = 2 = 2 2 | 12 £
@ © @ = @ = 8 =
< < c < c < C KalaNe |
& & & & & s < © =
1. sdwuunsiseuslassudugiuwuy
lausarudnsnaugiadinnumanzay | 4.86 | 0.38 | 5 5 5 0.00 0.00
Tunsdaaiuainusauiie
2. JUwuumsBeuilassnudugiuiuy
lausarudnsnaugiadianumanzay | 471 | 0.76 | 5 5 5 0.00 0.00
Tunsdaasuninufnas1eassa
3. JUwuumsSeuilassnudugiuiuy
lausarudnsnaugiadianumanzay | 457 | 1.13 | 5 5 5 0.00 0.00
TunsunluTdass
dyUnalRfgAEna 471 1 076 | 5 5 5 0.00 0.00
. - High | High
WUANAAUNIUR High Consensus | High C. | High C.
C. C.

MNAN9197 4-2 mansUsEdudUseILBINEaveIMsthUkuuns B suflassnudy
gunvuleviesudnsnaugdaiiedasueuimilouasamAnaiisassdluld uandsifiui
AdomgfinsansusemsthstuuunsGeuilassnudupuuuuleddaiudnsaugiinie
daeunnusuiiouazanudnaiteassdluld Taedidads (Vean) Tnesauindu X = 4.71 3
1NN 4.51 uagluynesduszneuiiaedsinnnit 4.51 Falanuvneinguiidegdiuge
g aunlun1sig uuulld daud ssiuuannsgiu (Standard Deviation) Ingsasivinfiy
SD. = 0.76 4 afeineglutas 000 - 100 uaglunnsrenis fdud savuanasgiueyuyag
0.00 - 1.00 ¥NEANLIINGUEIT Bamayil nsiuaennd oaiuga (High Consensus) AsTsegu
(Median) Inesiawinfiu 5 IAwnnii 4 wagluyniensilandsegnuannndt 4 ineanuiingy

Ay liszauaLdfeyas (High Level of Important) vaeiilemadululeigs anfidesewine

Y

788 (QR: Interquartile Range) Ines3iiniiu 0.00 wagynsensusediuAmiidesemineenalng
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oeflurae 0.00 - 1.00 mneeBINANFeImaiianuiuaenndesiuga (High Consensus) uas
drudsnuumslnd (QD. Quartile Deviation) lagsayiniu 0.00 uaznnsemsiidudsauun
wlndeglunag 000 - 0.50 vanermrinnaduiiTenadleiiuaenadesiugs (High Consensus)
FofuFeannseasuldinguiiemnaia 7 viw SuseemumsngameinaisukuumsFous

Tassrudugunudlauiarudnsmaugiiaiieduaiumiusndowazaufnasassatuly

4.3 wansauwanefunisteuilassnuduguuuuleuiaitudnsaaugiiaie
dadsuadusIndisnazaufna319E3IA

431 unaslosumsisouslassnudugunuuleuimiudnsnaugdafiodaaiuniy
FfleuarANAnas19asTA lngeoniuukasimuInnukuunsiseuslasanudug
wuuleusminudnsnaugdafiedaaiuanuiuiouazanufnadieassd Aiiunnsusediu

AN aLlag eI 91U 7 v I5gaziden fail

andnenssuunannesunisiseudlasnudugiunuulavianiuingnaugdaie
duasuAusulonarAUANA319@TIA (Hybrid Project-Based Learning Platform via

Metaverse to Enhance Collaboration and Creative Thinking System Architecture)

LEARNING ACTIVITIES SYSTEM MODULE VIA METAVERSE
Learning and

Database Quiz Feedback Cholce Workshop
Activities Modules Activity Module Activity Module Activity Module Activity Module Activity Module
Chat Glossary Assignment External Tool Survey wiki
Activity Module Activity Module Activity Module Activity Module Activity Module Activity Module

COURSE SYSTEM MODULE

e project-Based L..,,"."'
via Metaverse

COLLABORATION CREATIVE THINKING

. v~
s P, X s v d -@- PO
ouusznou 1 FinwensuiRwini __ efUsznoU 1 muiAnadosuad) (Fluency)
g PP 3
& asdUsznauR 2 vinwelumsufdintud ks 1 @
(o . aefusznouil 2 AraiAindaveu (Flexibility)
@ aedusznouil 3 Fnwrlumsinsiodoans & U
. o d )
Collaboration ﬁ ouftzznouil 4 fnvematuespumiia Creative Thinking @ 09AUszNBUT 3 ArARSEx (Originality)

@ sedusznaui 5 FnvemisAndaruy
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wazdauilsauuaielng (Q.D: Quartile Deviation) 1Ay 523U 0.03 WALNNTIBAS
Usziliudidrudonvuaielndeglugag 0.00 - 0.50 mneanuinguiidsrvgiaimii
ApnAZDfug (High Consensus) fatiuisanunsnasuldingduiidermasia 9 vinu fuses
A wssumasesumsSeuslassnudugunuulevisiudnsnaugiiniieduaiunm

UL BWALAINUANAS19ETTA

M19197 4-4 wan1sUsziusUseIRuA nvaIn snanvlesun s eustasewdugiu

wuulausanudingnaugiaiedasunusuiotazanufnasvassatuld

— <
3 Aelna
a o v .
N17UILIUTUTDIANIN = (Quartiles) =
[ — (" [0) . —~
Yo sunannesunsseuilaTany iz < = 2 |E §
. o - - S a S a c & | s &
Wugruwuulau3ariudnsaugin c 2o | 2|18 |¢ 5| ¢ %
4 . o [0} 2 et S - | & E = &
PWBEAILAIUAINUIINUD = 2 | - = S ® 2 o
~ | 12 = < = p 3 z =
a 1% v o) = (] =3 (] E o) P i
wazAUAnassasIAtUlY G 2 = | B85 |w 5 |2 5
@ & = 3 = []
= G @ =2 @ = » = 3
< c [ < [ < C KalaNe |
e & (e e (e c <& © =
1. unaanlpsunsiseuslassnudugu
wuulauiarudnTnaugledaanw | 5.00 [ 0.00 | 5 5 5 0.00 0.00
lunmsdaasuadnusauio
2. wwasesunsBeuilassrmudugiu
wuulsusarudnTnaugiedaanw | 4.89 | 033 | 5 5 5 0.00 0.00
lumsdaasunnufnaiieassa
3. wnaaresumsseuslassrmudugiu
wuulsUiarudnsnaugledinanw | 4.78 | 044 | 5 5 5 0.00 0.00
Tumsinluldasa
A5UNATUAEDR 4.89 | 0.26 | 5.00 | 5.00 | 5.00 | 0.00 0.00
. - High | High
wUANARUNIUR High Consensus | High C. | High C.
C. C.

NA5199 4-4 wansUszIluTuTesguA mvesnsiunanviasunIsseuslATI

Dugnuuulauiaiudnsnaugiadiedaaduanusuiiouazauanasisassaluly uandld
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Wi denafiansanivsesanmusanasesunisiseuilassuduguuuuleuin
WudnsMaundafiedaaiunnuiiuileuazanudnaieassdlunnilly Tnedeede
(Mean) Tagsamwiniu X = 4.89 Fuannndn 4.51 uarluynsmenmsuszidiufidnadonnnniy
4.51 Jefimnmmneinguiermaiiusesgianaluguanussunane sunisiseus du
\J8910uLM55 U (Standard Deviation) Ingsaaviniu S.D. = 0.26 Gsildogluras 0.00 -
1.00 uarlunnsensussiduilanidonvuinnsgiuogluag 0.00 - 1.00 mneanIngs
Aidmnaiimnuiiuaonadosiugs (Hish Consensus) Aifsegiu (Median) Tngsauwiiu 5
fidnannnit 4 uazluynesduszneufiasisegiuannni 4 mneauinnguiideivgyl
seAuANETATas (High Level of Important) viseilenaluldldas Aiideseninaielnd
(IQR: Interquartile Range) Ine 11wy 0.08 wagynTemMsUssliuinideseninenielvg
oglut9 0.00 - 1.00 VoA LINGNA T TmNLITuaenadesiugs (High Consensus)
wazdruld saluumelng (Q.D.: Quartile Deviation) In8521L¥i1A U 0.00 AN NITIBNNS
Usziliufidrudoavuaiolndeglugae 0.00 - 0.50 mnsauinguiidsrvgiaimi
ApnAZDug (High Consensus) fatiudsanunsnasuldinguiidermasia 9 vinu fuses
AuAwveImstuwanresunsifouilassnudugiunuulaviariiuinsnaugiaile

duasumnusiuiiowazanuAnaseassaluly

4.4 wamsuszdiuausandiovasdisauainnisldauunasasunisseuilasenulu
grunuvleviaudnsnaugiaieduaiuanuiauilouazaudnaieassd

4.4.1 nsUszfiumnudiuiievesdisauainnsldnuwnannasunisiseuslassnuduy
srnuulsudaindnmaugiinifloduaiunuiniouaranufnaiieassd Meowuuussiy
ANUTIniieveifeu a5199nn1sduasigiesdusznauainusiuie lnaidunisfnw
A1LAT1Z0IAUTENOUAIAYAN 9 TINDANANNITUTEUVDINMUTINLD LUITI8NITUTZIIU
ponudu 5 asdUsznay 17 fi¥e uaskumsiamegimaeuiisamsweauuuyssduly
wiazmenmsUssdulnefidorgsiu 9 viu lnenmsdssiduiidumsusaidugBouan

n1sdunangfinssy laudsnisdnviuasidiauslassnungy deuseidu 2 vnu azuuu

(%
Y

Useillufud 85 pzuuu FeRdesunadilinfosay 80 TunsdlidSouliasuuumuanIngsad

68 AzLULIULY DOMESUTNAUINITANUTINLBNATVY T518azLD8nRIT

Y
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M19197 4-5 Han1sUsEluAuTINd aved ISsuanmsldanuunanrlosunsssus iy
DuguwuulauanudnsnaugliniieduasunnusuilonarpnuAnas19a53a
(Collaboration Evaluate Result from Hybrid Project-Based Learning Platform

via Metaverse to Enhance Collaboration and Creative Thinking Table)

o 4 Uszudiy (n=2) Alade .

BLSauAun . . 594 nauseiliu (Fouas 80)

? AU 1 | AuR 2 (85 AzLUL)
1 72 73 145 72.5 85.29
2 72 73 145 72.5 85.29
3 72 73 145 72.5 85.29
a4 72 73 145 72.5 85.29
5 72 73 145 72.5 85.29
6 7 78 155 77.5 91.18
7 7 78 155 77.5 91.18
8 7 78 155 77.5 91.18
9 7 78 155 77.5 91.18
10 7 78 155 77.5 91.18
11 80 79 159 79.5 93.53
12 80 79 159 79.5 93.53
13 80 79 159 79.5 93.53
14 80 79 159 79.5 93.53
15 80 79 159 79.5 93.53
16 82 81 163 81.5 95.88
17 82 81 163 81.5 95.88
18 82 81 163 81.5 95.88
19 82 81 163 81.5 95.88
20 82 81 163 81.5 95.88
21 75 74 149 74.5 87.65
22 75 74 149 74.5 87.65
24 75 74 149 74.5 87.65
25 75 74 149 74.5 87.65
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A1519% 4-5 (si0)

e 4 KUszudiy (n=2) GUIBEL o
IR - - 593 nausziliu (5o8az 80)
AUN 1 AUN 2 (85 AzuuUU)
ALRRY
7.2 77 154.2 77.1 90.71
AINTIY

1NN 4-5 wansUszifiuaumilevesdiFouanmsldauunanledunisitous
Tasanudusruuuulsviarudnsnauninfieduaiuanuimileuazanudnaiiassd e
NITUINANTIATIINANTU ST UANT T Ve S ouaglusAuAuIn donndodniy
aunfgnuted 1.3.1 namsuszifiumsndevesifoundsnisldauunanesunisiFeous
lassnudugrunuulauianiudnsnaugis eglunaeiszaud Mnuuulsziliuanusiuile
voji3ou Sazuuuiiiedu 85 azuuu tanAndudesar 100 wui nansussdiufineld
fush¥esar 80 tu fFeuiinanssudiuiiunnau lnedassduasuundstelud gy
naainsUsEiuTosar 85.29 31U 5 AU Nausuliiuseuay 87.65 9IUIU 5 AU NaUTELIY
Jogar 91.18 311U 5 AU NaUseiiiusesay 93.53 91U 5 AU waznan1sUTEuTeuas
95.88 $1UIU 5 AU TIWIWIL 25 AU Waziilefiansanadned slagsaunaUszfuiinas

AZLUUN 77.1 AZLUU LLﬁ%Lﬁ@aﬂL‘fJu%@Sﬁg 90.71

4.5 wamsuszdiunnufnadisassdainmsldauunannasunsiseuilassudugiu
wuulaudarinudnsnaugdnieduasuanusuiowazanufnaseassd

4.5.1 nsUsziumnufnadvassaainnistdanuunannesunisseuslasanundugi
wuulsuiaruinTaugiaitedauaiuninusiudionasanufnaineassd fmeuuuusediy
ANUANASNATIA @51991NN1sFILATIEReIAUsTNEUAINARES19EsA tneidunisfinw
dupszviesrusenaudiAndng 9 SINiunuein1sUsBEiuYeInNUARATI9ETIA WUIT18NT3
Usziiueaniu 3 aadUsenay 20 #1150 wazkumsieTgimaAraTismsswe LUy
Usziuluwsagsienmsusziliulaefideamgdnny 9 v saufumsussidunanuaiieasse
yosiFpuiilinnnnsidouiuunanrlosunisiioulmeinasiazuuuguiag (Rubrics Score)
ImmsﬂizLﬁuﬁLﬂumﬁstLﬁuﬁﬁaumﬂmséﬁLﬂquﬁmiu LUaudsnmsdariuazdiaus

1Y) & v o = & | N Y a | a 2 A
Hauas1easIAved S oudndulassnungy deUseiliu 2 vitu AswuuUssliudun 80
FaIuRnnua NSy 80 Tunsmin

ALY Y98

Y a

SYUNASLUUANUANINDTIN 48 AzuuTIuly

a %

B
9B UINAUINITANUARES9ATIANRVY T518azLDunRatl

eXp
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A3 4-6 Han1sUszdiunuAnassassAINNsld N uLasresuNsssuslasudugu
uuulausarudnTNaugdaiodEsuauTuilolazaUAnES19ETIA (Creative
Thinking Evaluate Result from Hybrid Project-Based Learning Platform via

Metaverse to Enhance Collaboration and Creative Thinking Table)

RUssIiY (n=2)
. . D KA
Aun 1 AUl 2 ALY -
v o Ussiliu
NEIIUAUN i i = i i = | (80 Y
& It E 2 | eB & | 2 ; (30vaz
SE| 26| F |SE|2E |8 A
& | =& = e | =2 | = 80)
€C | 2% | & | €% | 2% | &
1 a9 17 66 a8 17 | 65| 131 65.5 81.88
2 a9 17 66 a8 17 | 65| 131 65.5 81.88
3 a9 17 66 a8 17 | 65| 131 65.5 81.88
a4 a9 17 66 a8 17 | 65| 131 65.5 81.88
5 a9 17 66 a8 17 | 65| 131 65.5 81.88
6 52 18 70 53 18 |71 141 70.5 88.13
7 52 18 70 53 18 |71 141 70.5 88.13
8 52 18 70 53 18 |71 141 70.5 88.13
9 52 18 70 53 18 |71 141 70.5 88.13
10 52 18 70 53 18 |71 141 70.5 88.13
11 50 17 67 51 17 | 68| 135 67.5 84.38
12 50 17 67 51 17 | 68| 135 67.5 84.38
13 50 17 67 51 17 | 68| 135 67.5 84.38
14 50 17 67 51 17 | 68| 135 67.5 84.38
15 50 17 67 51 17 | 68| 135 67.5 84.38
16 55 20 75 55 19 | 74| 149 74.5 93.13
17 55 20 75 55 19 | 74| 149 74.5 93.13
18 55 20 75 55 19 | 74| 149 74.5 93.13
19 55 20 75 55 19 | 74| 149 74.5 93.13
20 55 20 75 55 19 | 74| 149 74.5 93.13
21 53 19 72 52 18 |70 | 142 71 88.75
22 53 19 72 52 18 | 70| 142 71 88.75
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A1519% 4-6 (si0)

RUssIiy (n=2)
. : L4 Na
AuN 1 AUN 2 ALRaY -
o o o Usziiu
HLIBUAUN = ~ | 3 (80 Y
cE| Bl 2| e E|E (oway
Cae | Gom | B | Gopr | Gas | B
& © < © 'ad [culi () < © ['ad
23 53 19 72 52 18 70 | 142 71 88.75
24 53 19 72 52 18 70 | 142 71 88.75
25 53 19 72 52 18 70 | 142 71 88.75
Ay
70 69.6 139.6 69.8 87.25
AINTIU

M 4-6 nansUszdlursAnaE s sEnuuaale s Eeuslaseny
Wugruwuuleudarinudnsnaugiaifiedauaiumnusnilouazmufnasnsassd Wefinnsanea
MsiewiansUssiunusuilovesiSeuogluszduiinn aenndesmuannigiuted
1.3.2 nanmaUszdiuanuAnaseassavnainsidnuunanrlosunisiseuslassnudugiuuuy
leusarudnsnauniin eglunaeisedud nuuUUsEiunNuAnas9EssATeiSoU daziun

Wviaay 80 pzuw thinAniluseeay 100 wuin mamsusadiunaalidusinsesay 80 11U fiseu

fnan1sUssidusmunnau lnellAseAuasuuudwiolutl dArunaeinsUssiiiuiosay 81.88
P 5 AU NaUsEEIuSaEay 84.38 311U 5 AU HaUsEiuSasay 88.13 31U 5 AU NaUseily
So8ay 88.75 31U 5 AU NaUsEIUSe8aY 93.13 91U 5 AU SIUIUIU 25 AU WaZkaNITN

HarLaslneTILNaUTHR LN AZWULN 69.8 AvluY tazkiarnlusouay 87.25

AN 4-4 FRENHANUATINATIAYENSEY (Learner’s Creative Working Project)
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4.6 wamsUszdiunnuianelaanmsldauunannasunisseuilassnudugiuuuy
Taudanusnsaugiiniiedaaiuanuduionazanufnadneassd

4.6.1 nsUsziuanuiisnelaannsldnuunannesunisseuilassnulugiuwuy
leusarnudnsnauginieduaiunnusiufiowaranufnadieassd deuvulsediuanuis
wela @51991nN5ANYT AuATILUUYSEIIuARNanelaann sl ululuuag o melnue
n15UseLdu 5 5¥AU (Likert’s Rating Scale) wuesnentsuseiiusonidu 3 a1u lawn
1. fudlewn Fo uazunasniadous 2. fussuumsdamaidoud 3. duufduiudgSeuas
faou TaefissanifoavamanisUszidu fail sauienun 15 s18nsUszidiu wagsung
Jinsgsimaranuiiissmswesnvutssidiulundagsenisussdulaefid oavgduau

9 YU USUATLDUAGIT

A1399 47 ran1sUssiiuanufianelaainnsldnuunannesunisiseuslassudugiuuy
lausanudnsMaugiaiiedaaiuniusmilonazanuAnas 19833A (Satisfaction
from Hybrid Project-Based Leamning Platform via Metaverse to Enhance

Collaboration and Creative Thinking Result Table)

- Anady | Addudesuu
18N15UIBIAY wlana
(Mean) | u1asg1u (S.D.)
P X ] ' = %
1. fuiilenn Ho uasunaenIsiseus
1.1 WWemnsiseudanuisadeanumneladaau asudiu .
o a.72 0.46 wniian
Wzl auiugiseu
1.2 \Wavnsiseuiianuiiauls wagaiunsauszynaldly .
o U 4.80 0.41 wniian
nsiseusiarn1sinenula
1.3 {Wamn1sissuiasutunuingUszasAn1siseuives .
. 4.80 0.41 wniian
FAVMAMUA LU TEDY
1.4 douazunasniniseuiiaiuuiaula uazaiuise .
o o 4.80 0.41 wniian
UszandldlunsiSeuduaznisinels
1.5 19NAILAZEDN1T@0UUTENBUNITIANITTBUNTADUED .
o ) o a.84 0.37 wniian
AN lATARY ATUTIY Wasmunzauiugisey
1.6 w3 padlanazdoatiuauunisinnisissunisaauiling .
o o . 4.76 0.44 wniian
wingan Predudiunnuianudilaunseulauniy




A1519% 4-7 (o)

133

- Anady | Addudesuu
18N15UIBIAY wlana
(Mean) | u1asg1u (S.D.)
2. AUTTUUNTIANTRTEUNTITEUS
2.1 am1sadanisiieusuuulauia (Hybrid Learning) 1
DEIUNUITAL 919 Synchronous Hay 4.60 0.50 ll’mﬁqm
Asynchronous
2.2 @13N50R8UANBIANABINTSINNYRI S BuluNSISeug
wuulauie (Hybrid Learning) lAeg19inungan w19 Online | 4.72 0.46 WINVgn
ey Onsite
2.3 3¥UUN1IIANSIEEUIHININTMaUgindaumLvay .
y L Y 4.56 0.51 UNNgn
d2nIn IS maviesanslgnu
2.4 spuumsdanmsiSeudiiudnsnaugindnisduaiuvinue §
DA - . 4.60 0.50 NN
ANNTITOUATAUANES19ETIA
2.5 na9in1siiAzluLd uudaUInsaulazy A5T TN
swwdansinuazyssiliunanisfiny danumuisauwas | 4.84 0.37 WINVgn
IENEEN
3. uUfdunusHisey uasddou
3.1 MSBIUILANUALAINVOIVDIL DU UaH Yruaou 3l .
} o 4.68 0.48 1nitgn
ATUMLNZAN LaYATIRNNAIINABINISVDILITEY
3.2 198 9a15 N1sesulenaznisiaAkuznlunIsAay r
i o ) 3 4.72 0.46 wniian
ANveIEY dANNmIIYAaL gndeIuazATULIY
3.3 fasuanunsaliinaiaiSaousne q e lidiSeuinainy .
Q . 4.72 0.46 uniiae
aulauagRnnunisaeuvedaau
3.4 3L 5 UAINITOLAAIAINA LAY azuanlud sy .
) 4.68 0.48 wniign
U3TaUNITAINILAIUALZE
1. agunalRfeaulenT fo uazunain1siseus 4.79 0.42 wndign
2. ayunalafisauszuun1sianisiseunisieus 4.66 0.47 wndign
3. asUnaRfsduufdunusdiSeu uazdaou 4.70 0.47 wndign
FIUKALRALNNATY 4.72 0.45 wndign

INANTNA 4-7 nansusziiuauisnelaanmsldnuunannasunisiseuslaseu

Juguwuulausanudnsnaugiaiioduaiunusiuiowazanufnassassa uanslii
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1 naedsaruioneldluwsiardy anusoaguldsed 1. dwdenn o wazuvdsnsBous
fAnadeintu X = 4.79 wagdudoauuanasg iy S, = 0.42 vanganuindianudis
welaluduidon do uazundsnaiFeudoglunusissduinniian 2. fuszuunisdanis
FounsiFeud fanedswindu X = 4.66 uagdruid sauuninsgruvindu SD. = 047
vineanuidaufanelalusiussuunisiansdouseglunasiszduanniagn 3. f1u
UduiusiTou uagdaou fanadewindu X = 4.70 wardrud savuinsgiumindy

v cva

S.D. = 0.47 vaneanudianuiienalalusuuduiusseu uazdaausglunumseauuin

I
Y Y Y

nan lngdnadgsunnnuiidu X = 4.72 uavdmidesvuninsgiumindu SD. = 0.45

mnganuirdianuiiaelaluynduegluseduunnian

AT 4-5 F19E1IUTIVINIFNTITFUUNTADU (Teaching and Learning Atmosphere)



uni 5

a3Una afiusnena Uatauauue

MsideiEes unanesumsioudlassnudusuuuuleviniiudnsnaugiaie
duasumnuiiuflenaraudnaiieassd TinquszasAnisideiiie 1) ileduasen
nszUILMIkazasduszneumaiFeuslassnuiugiuuuulauieriudnsnaugdaiiedaady
amnusuTleuaranuAnaiisassd 2) ewawuisuuvunisdouslassnuduguuuuleuia
nudnsaugdafieduaunnuiuiiouazanufnadieassd 3) deRwuunanosunis
Fouslassnudugruuuulsviaiudnsnaugiai oduasuausudonazaiudn
as9assn 4) Ussiliupnusiuievesdseusonsldnuwnaniesunisseuslasanulugu
wuulaudariudnsmaugdaiodaasuanuiuiiowaranufnaieassd 5) Useiduaufa
afassddemslinuunanrosunsoudlasanuduguuuulaviaiudnsnaundaie
duaSuanuiuiienazaufnaieassa 6) Ussilluanuianelasenisldauunanlasunis
Fouslassnudusruuuulsviaiudnsnaugiai oduasuausudonazainudn
as19a93A wamIfetiauemuiy il

5.1 ayuna

5.2 afUseHa

5.3 Yalauauuy

[

Tnedls1eazidnsadl

5.1 dgdwa
iAfelFasunamsidelneEsmuingUszasinside dueluil
5.1.1 wamswamnguiuunsFouslassudugunuuleviatiiuinsnaugiaie
duaSueusiufiouaranufnaineassd fneasdondal
5.1.1.1 suwuunsisouslassnudugunuuleuiariuinsnaugdniflodaesy
AU T BUAZAIUAAATI9ETIA INNANITHAILIFURUUTAENSANYILasduATIEN
psAUsznoULAznTEUINMIFsulassudugunuulauiasiiudnsnaugiiaifieduady
mnusulonazauAnaiisassd Usenause 5 ssAusznaundn liuA 1. esdUszneud 1

ruulassaieiiugiu (nfrastructure) 2. asdUsenaun 2 n1siieusuuuleusa (Hybrid Learning)
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3. padUsEnaud 3 nszvaunsiteuslassnuduguuleuiaindngaugdin
(Hybrid Project-Based Learning via Metaverse) 4. 9eFUsEnoud 4 arnusauile
(Collaboration) 5. 83dUs¥neufl 5 AuARAS19ESSA (Creative Thinking)

5.1.1.2 wan1suszdiuaumunzauvesguiuunisiseuslasnudugiuwuy
leusarnudnsmaugiinfeduaiunnusiufiowareufnadeassd AmuTusazsug
Usaidulaefieavgy $1uru 7 v wudt sukuumsiFeuilasseudugunuuleuianiiu
Snsmauginiieduasueusiuieuavaufnasassd Tesaui 5 ssiuszneundn 3
anumnzanlnesmeglusduiniign (X = 4.91, S.D. = 0.21) uazran1suszifiuny
wangaslumsthsuuuululfiaesufirnumnzauegluszduanniign X = 4.71,SD. = 0.76)

512 wamsimuiunasesumsSeuilasanuiuguuuulsviadiuinsnaugdaiile

duafunnuniiouazaufnaiieassd feasdondel

5.1.2.1 uwasslesunisiseuslassnudugiunulauiaiiudnsnaugiaie
duasunusindonarAuAnasaassd Usenauniy 3 asdusenaundn Lawn 1.
aafUsEnauf 1 JEUUNNTIANISISEUS (Learning Management System) 2. a3fUsZNOUT 2
suuvunseuilassnuduguuvulaviesiudnsnaugfiniiodaaiuanusuiiouas
ANARENETIA 3. B3dUsEneudl 3 Anusidle AuAnaaTIAlazaNTianela

5.1.2.2 wansUssiunmninunannesuninseuilassnudugiuiuulauia
rudnsnaugfiniieduaiunusauiiouasaufnadiassd Anmuntuwazihunssuiy
TaofiBorvgsmau 9 viu wui1 wansusziiuuwanrlosunsiouslassnudugnuy
leusarudnsmaugiaiieduasunusiudouazaufnassasss Tnesauiia 4 fu i
Aanmegluseiuuiniign (X = 4.89, S.D. = 0.27) uaznanisUsziiunaniwlunisi
uwnaseslulilaesdinunmeglusyduinnian (X = 4.89, SD. = 0.26)

5.1.3 wanisnaaedldnuwnannesunisisauslassnudugiunuulauiaiiudngng
ugfiaifiedaasunnuilowazanudnaiiassd lnaidunisAnumavesdiSoundsannld
suuwanledy §dldhnszuaunsuazesdusznoumaFoudiivaundu lunaaesddsy
naueEe Ao dnAnwiszAuuTynes avivinaluladnisAnviuazneuiunes Augag
mans uvnInendesvAgaiuglium Aamefoudouseis DTC3304 madeulusunsy
LAZNITWAILILENE AT UL BN15ANY (Computer Programming and Developing
Applications for Education) nmALaewit 2 Ynsdinwn 2566 1w 25 A SiseaziBenl

5.1.3.1 wansusziliuanusiuiievasliseuanmsidauwnanrasunisiseus

lassnudugruwuulauianudnsnaugliniieduasunnusiuiionasnuAnas9asse og
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Tusgavufunn WeansauaradslngsiunaUssiiuinmueiazwuui 77.1 azkuu Aoy

Spuay 90.71

¥

5.1.3.2 Wan15UsLLlumINUARAS19d5TAINNT ETITULNAANDTUNITLS 8 US

Y

lassnudugruwuulauianudnsnaugliniieduasunnusuiionasnuAnas9asse og

Y

LY

lusgAunun WeiansumaadslaeTunaUsiuilinasiazhuuil 69.8 Avlu uaziile
AniduSoray 87.25
5.1.3.3 wansussliuanuiienelaninnisldnuunaniosunisisouslasenu

<

Juguwuulauianudnsnauglisiieduasuanusiuiowasaufnasneassn nausingin

<3

= =

Undnwdanuiisnelanaunannesunisiouilasnulugiuwuulauiariuingnaugiin
iWiedaaiuanusmiieuazanudnaiisassd lnenmsamnduegluszduuinign (X =
.67, 5.D. = 0.54) Wafiansanlunsdy nuin sudem ﬁauammdamsﬁaui AAUN
walaluseduanniiagn (X = 4.73, SD. = 0.51) sesasnde suUfduiusiisou uazdaou i
anufianelaluszduanniiga (X = 4.66, SD. = 0.56) uazgavhesuszUUNsiANsEeumS

Boug fanufianelaluszdvanniian (X = 4.62, SD. = 0.56)

5.2 aAUsgna
wansldunanrlasunisiseuilassnuduguuuulevimiuinsnaugdadiedaesy
ANUTINiBLaYANUANATNETIA aivImalulagnsAnwuazaeuiiines AnzAgAENS
uvAnendusudgauaium famefoudousieiv DTC3304 madoulusunsunagnis
Wawwendnduiiontsan (Computer Programming and Developing Applications for
Education) madsuil 2 Un1sfinwn 2566 91uau 25 Au Wuian 17 &ai wadsingd (1)
wansiasULuunsisouslasanuduguuulaviaiuininaugdafiodaaiuniig
uflouazaufnadeasse (2) nansimwvannesunisieuslassnuduguwuulauia
Wudnsnaugdafeduaiuninusiuiouaseudnaineassd (3) wansussidiuanusauie
vosfiFousienislinuunanosunsSouilassnuduguuuulaviaiuinsnaundaie
duaSuanuiulouazANuAnaiNeasia (4) nansussiliuanufAnainassAnenisldau
wnasesumsSeuilasanuduguuuuleviniuinsnaugniodauaiunusmiionay
ANUANESIETIA (5) Uszdliuanuiisnalasonisldnuuwnanresunisseuslasanudugu
wuulauiariuinTnaundniieduaiunnusiuilowazanufnadassd useidudmiunis

AUTENAUTENBUNUNITAUAILDNAITHAZINUIVEMNYITDI A9
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5.2.1 wan1swagluuunisseuilassnudugiuiuulaviaiiudnsnaugiaie
daaSumnuTiuilouazAUANAINETIA

52.1.1 nszvaumsiteuilassnudugrusuulausaiiudnsnauglaiiodaasy

Y

VYA v Y 3

AnuTdewaraNAnaieaTIn idedunseiainnisfinuiienats f1sn uwazauidusing

9 MAgItes hanudilanduaseidunssuiunmsieudioimuinssuiunisinnisiseu
Y a & a v o ~ & = v o I v

nsaeulviiinUssdnsamaeaeunazisou Fudunisfeuinidlassnudugiudiun

%

nsrsuliiTewinn19iseu391nn1svilaseny adleuus asrusqslalvdiseuinainy
aulauazddusnlunsidounsaounndsty (Uit lugussansnmnnsidoufianniy
Fsaonndesiu (Thonghaew & Chaijaroen, 2020) fitheaiilssndansziidusuuuums
FoudivsznousenaiFeuilasanudugu WunsBeudinsedulvigifouatsesdnimg
Tnsmavitunu lasanusagldasdieufoalumatous Sannsaneudauaiuiinuenisvham
LLazmiL'%EJui‘luﬂmiiwﬁ 21 lapgneiusza@nsnin Wwulieaiu (Benjateprassamee et al,,
2017) find i m3eudiuulevinduaiunisBeusluamssei 21

5.2.1.2 asAvszneumsFouslassnudugnnuulaviaiudninauginie
duasunnusimiiouaranuAnaineassd Adaasesidu dvamun 5 eadusznou ldud
osfsznaudl 1 svutlassaiiaiiugiu (nfrastructure) aadUsznaud 2 nsSeusiuulauin
(Hybrid Leaming) 8sAUsznaud 3 nszurumsdouslassmudugrunuuleviasiuinga
ugilm (Hybrid Project-Based Learning via Metaverse) 9aRUsENeaudl 4 aausauile
(Collaboration) wazasdusznaufl 5 ANLARASIIETSA (Creative Thinking) Wuit@enaAdss
U (Sisamud et al,, 2022) fina1791 MaBsuuuulauin annsaduaiunuAnaiisassd
u,axLﬁugmwumsﬁaumﬁaauﬁﬁ 2 @uvan Ao Synchronous kag Asynchronous hagidu
MsHauNaedAUsEneuUN TS sus inanuanslvduius fu i elfiudssansamuazan
Pesinsveaieu Uszneudunssuaumaiseuilassmudugiuiiaenndesiu (Doungklang,
2019) nd@11i1 nMsaeuselassuamsansERuinynsSeuluanssei 21 SreWamn
WnwedBavans q d1u saludsenusauile venuilenidnsnaugiingaeandeaiu
(Raviwongse, 2022) finanianansausstiunala arwaynau saluimudnaiassd
dietianuarysuuzamasunsaoulvingsty

5.2.1.3 wavssdiugluuunmsseudlassudugusuulauiaiiudnsnauniio

Weduasuaudindowasanudnasieassd gIdelaunssuunisieuinisoniuuiseuoy

' [
Yya v =

W LTIy sUTEIIUAMLMINEaNYR UL UUN ST BU TR Y 91U 7 vy

Y

WU eIy TuseInumIgaNYessULuuNISiTeus oy luseAuNniga ¥egandi
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aunfgIuresnsIdefisald aenndestu (Pusawat, 2022) AdfmuNgULUUNI3 oSS
Tasssmudugiu wud Gilsmgussdunmuamiagnisosnuuuguuuiiiaundy danw
wanganeglusziuinniign lnegidelshsuuvunmszousildlununudeya dafu dans
SgunsasulariaLnaalasunsSeu;

5.2.2 wamsiauunaseumsSeuilasanuduguuuulsviadiuinsnaugdaiile
duaSunusilouarANNAnas1EsIA

5.2.2.1 sadusznauwnaanasunisiseuslassnudugiunuulauianiudnga

Y

Ya o

ugfiaiieduaiuanuduileuazaudnadisassd fideRmuinazesnuuuainguuuuns
Fouslassnudugruuuulsvianudnsnaugiad eduaduanusudenazaiuda
a¥aassd MiumsUssdiueumnzaulnegidenvauds Usznause 3 ssduszneu Téun
2afUsENOUT 1 JEUUNITIANITIEUS (Learning Management System) aarUsznauT 2
stuvumsiFsudlassnudugruuuvlaviaiudnsnaundaieduaiunusmilouay
MNARETI9ATIA WazeadUsEnaudl 3 Avwsamile mnuAnaisasIALaza el nud
aonAdesiy (Dachai et al,, 2021) AildWuinsesnuuuunanwosumsFeudifioduaiuns
FansBsunsaounazinuyluamssui 21

5.2.2.3 wavszifiuwnannesunisiseuslassnudugiuwuulauianiiuingang

ugliaiieduasunusiulisuarAuAnaseassd fidslmhunanrasunisiseuineaniuy

' £
= =

SeuFegumligldeinainnisusaiduamuanvsunannesun1sSsus NIy mekuy

Y

Usziiluaun MUNaanNa SUARIUNITIATIERAIANNNALN TS (I00) ka3 WU 9 YU WU

ALYy SUTRIRMAIMTRtL AR TINSIS BT Rg lusEAUINNTgR Feaendtauufigiuves

Y
v A

N1539e703lT aenrdeiu (Panjarattanakomn et al., 2023) NlaimuIunannesuN1TSEUS

wazUsziduaun1nlag L o298y WU K1 839 UTEIT UAMATNLAEN1TODNIUY

' [
Yya v = v

wannasuNsSsusNTaLYL dnuninegluseduuiniign lnegidelauiwnannesunis

[y 1w 1

Gousldlununuteyatunguinetns waviannmsianisSeunisaou

5.2.3 wan1suseliuanuiuisvesiseuanmsidnuunanrasunisseuilageny
\dugrunuulauiaiudnsnaugiaieduaiuauiiuiiowazanuAnaiieassd souuy
UsziiunusuilevesdiFeudiiiunmsiinsgiainnuiienss (100) udr vinnsuszidiuna
MnMsFunANgAngsy Msdmiuaziiauoracuaiasddadulasanungy feuvy
Usziliumnusiuiievaadifeuninnisldauunannesunisseuslassnulugiuiiuingig
updaiioduasuanuuiiouazanufnaineassd Jeaenadosdu (Wimut & Topithak,

2022) Ainddan1susviliuanusiuilausenaumy aerUsenaudl 1 vinyensuuantan
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Usznaudae 4 #1330 esdUsznavdl 2 nuzlunisufduius Uszneudae 4 g e
sftsznaudl 3 sinwrlums Ansadeans Usznause 3 fita esdusenoud 4 fnugnnsy
lauazagUemnufin Ussnaude 3 Mi¥a wavesduszneudl 5 inwemsfndeszuy wui ua
Uspiliufidalidushdosar 80 u fiFoulinanisussiiuiunusivnau Tneflessduaziuy
ianfifouay 85.29 uavATLUUGIEN AATERUATIULIBBAY 90.71 egendnnmsivnay
Hulunuausfiguiicsly daaenndosiu (Musarrat Riaz & Dr. Marium Din, 2023) find1n1
TinurunarnnsIedl 21 Usenoudeauainsawasinuesnae saudsnnufnadnaasse nns
deans MIAnegiInTaIn wagn1IThnLT NGy

5.2.4 wan1sUssdupnufnasiassaainnisidaunnasasunisseuslasenuiuy
sruuvulsvinsiudnsnaugiindleduaiumnusuiiouazanudnaiiassd MmeowuuUspii
ANARENATIATIRIUM TR TIEiAALITBIRSS (0C) wé vhnsUszidunaannsdans
WOANTIU NTIATIUATUNAUONANUATNATIAVEILTEU MBRUUUTEIUANUANATI9ATIA
nnnsldanuumaniesunisieuslassnuduguriuinsnaugiinfioduaiuanusuilo
LAZAINANATINATIA Wazinauin1sUsEIufeazuuusUIad (Rubrics Score) Jsaanndos
U (Guilford, 1970; Torrance, 2018) AinamAansUseiiunnuAnaiisassd Usznaude
03AUsENOUT 1 ANWARAGBIUAED (Fluency) BadUsynaufl 2 mnuAndameu (Flexibility)

93AUTZNOUN 3 AIUAASLTN (Originality) wazesAUszNaUN 4 AUANALLEBAADD

'
[

(Elaboration) wuih wavsuduiisalidusihfenas 80 u fiFeuinansussdusunnsing
au Tneileseiuazuuuianiifosas 81.88 uaraAziuugsgn Asziuaziuudesay 93.13
Fegeninnarivnau ulumuauuignuiidsly deaenrdesty (Suejanta & Kittisaknavin,
2022) Wiy Aldina1nin msatiuayunmAnadeassdvesesinng szdmasio Tamsssy
paAnsYednaiuienNAnaiassdvesyana Yrlugesdnisusiauinngsy e
UsgdnmnmiasUssdnang

5.2.5 wansfnwanuianelaainnisldnuunanresunisieuslasanudugiuwuy
leudasinudnsnauglinfioduaiuanusmilenazanudnaireassd wuin fiEouiiaanui
welasensiseulasanudugunuuleuiaimingaugiin lussdusniian Jeaenados
AUNIUITLUDY (Benjateprassamee et al., 2017) lé’ﬁﬂmammmwmsa‘i’mmiﬁauiuw
lausa wun auianelave i Svunduisusrenisiseusuuulauia aglussduuin
uenaniididenndasiuauisores Ui & Chayanuvat, 2020) liAnwinisdanisidsuiuuy
Tassnudugiu wui anufanelavesfiSoundaioudmenisiseusiuulassnuiugiu og

lusgAuuniign naenaulszdnsamvemadnsnisduasunisiseuinlednsnaugiin
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donAaeaiu (Hongphanut, 2023) #1lana1vin winnssuwariaiunsainluussandldlunis

IANITNITHYUTYNTLAY HOAARBINUNITIANITANYILUIANITIUN 21

5.3 dUalduauug
531 fewuouuzanmsidoaded
5.3.1.1 fmﬂmﬁ%’aﬂ%ﬁwudwmﬁmmiSaumsaaugmm‘umﬁﬁau'ﬁimmwﬂu
gufiauntuiu wwdesdinisinanmnadoumadsuiuuulaviaiiuingaunin T
anysalmugUiuy Tummeaesld wudi gunsallunisiSeuivedisey wu aunsnlinu vie
wiuian sluisdygndumesids SuszdnSanlunisianuldifisswe enanwutymlums
dngRanssunsFeuduudnemaugdeld drfudsfesdinmasteuarumdoudouiuidon
53.1.2 fesuasosdinawssunnuniouluiiuing 9 1Wueened wu mansey
gunsaididnnsedndianmnsalinufussuuiiaudu mannadadunesideliannse
wiouldnu erdearusudiofuiileulundgy Bouimsidunuessatsassd demadudsd

anuTuldiuAanssunmsiseus iedunanginssun1ssinileiuiagauAnas9assAves

BeUlUNSIANISIBYUNTADULFAL AT

ey

5.3.1.3 gaouskarseumsianuianuainsanumnalulagansaumaiagnis

[

doans Iiud nsldnueeufiameiuazgunsaididnnsedind nsliinTetedumesidn nsld
sunsesiionisiiouiuazdendanig 4 1wy nsldruunanrlesunisiieud msuwsienans
soulal n1sasaladuazrdlifleunaus nsiuteya nisissuruszULUSEgNeaulall
mMsdanusuuwanrlasunsisens WWusu WelifaounasdiFouldunanosunsSouiny
nszvunsiieuslassnudugiunuulauiaiudnsnaug dnldegnedivseansnm
532 fowuouuzannsidoadately

5.3.2.1 gunvunsiseuilassnudugunuuleviaiudnsnaugiaie
AuasuaudilouararuAnainsassd Wandesenlunsidendstely itelfeuasiSen
fng 1 vesgUuuUNsFeusiuheusrasmndentsiiluldinndeiy

5322 nsthnszuiunsseuilassnudugusuulauianudnsnaugieunld
Sfunsdaniaisunisaeuiwauidu arsiidomseinfumusannnd u uasd
nszvauMsieRanssuhlshiAeaSsaeuivannvaie

5323 esiinafudiudeifloluduvesionssuniaoul mahdunu sl

fansdaviuaznisdauelasy ieuauinlakarauaulaliuiisey angeau
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5.3.3 Uawauskuganmsdnaidetuly

5.3.3.1 Uunginssuvesisuunazaeulunisiseunisaau ausaantadnie
yesmaiFeususzuueeulay WeliiZoulariaouldduasiugunsainmsSousuuuiia
wagwisEANNTaNdmTUNSTANSeuNMsaeusE UURDUlaY

5332 msiimsideviemuummaiiewauanuiuilonazaufnainassd
Tudruresesdusenou Alasuuuadefioglussduiivhiannesdusenouiome

5.33.3 switelansoldifuuumdunsenuuuuasimuunanrosuns
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Hybrid Project-Based Learning Model on Metaverse
to Enhance Collaboration

Abstract

The Hybrid Project-Based Learning Model on Metaverse to Enhance Collaboration. The concept is based on the
integration of hybrid learning, project-based learning, and metaverse. This research has the objective: (1) To study
and synthesize the conceptual framework of the hybrid project-based learning model on metaverse to enhance
collaboration. (2) To develop the hybrid project-based learning model on metaverse to enhance collaboration. (3)
To study the suitability of the hybrid project-based learning model on metaverse to enhance collaboration.
Research hypothesis: The suitability of the hybrid project-based learning model on metaverse to enhance
collaboration is at the high level. The participants in this research include seven experts from various institutions,
all of whom are specialized in the design and development of instruction models and systems. The results, show
that (1) This research can serve as a guideline for developing a hybrid project-based learning via metaverse that
can enhance collaboration, consisting of a 6-step hybrid project-based learning process, integrated with metaverse.
(2) the overall suitability of the development to the hybrid project-based learning model on metaverse to enhance
collaboration is at a very high level (Mean = 4.92, S.D. = 0.18, IR = 0.04, Q.D. = 0.02), (3) The results of the
evaluation certify the suitability of using the hybrid project-based learning model on metaverse to enhance
collaboration is suitable for actual use at a very high level (Mean =4.71, S.D. = 0.76, IR = 0.00, Q.D. = 0.00).

Keywords: Hybrid Project-Based Learning, Hybrid Learning, Project-Based Learning, Metaverse, Collaboration
1. Introduction

The rapid evolution of technology, both in hardware and software, is prompting educational systems to adapt. It's
crucial to equip learners with foundational skills and problem-solving abilities to thrive in the 21st century.
Integrating technology into education is key for skill development and fostering innovation. These changes are
driving movements toward Industry 4.0, enhancing productivity and economic value. Educational curricula are
being tailored to produce competent individuals for the workforce and to support the country's science and
technology advancement. Learners are encouraged to cultivate creativity and additional skills for future career
success. (Khunpolkaew, 2021; Secretariat Office of the Teachers’ Council of Thailand, 2020; Sophonpanich, 2022).

Hybrid Learning refers to the integration of traditional classroom settings with technology, such as computers and
the internet, allowing learners to access learning materials anytime, anywhere. This format helps bridge the
technology gap and provides opportunities for both synchronous and asynchronous learning through online
networks (Tangjitnusorn, 2015). It enables interaction between instructors and peers as desired, while also offering
flexibility in time and location for learning. This approach is increasingly popular in modern times and can foster
creativity among learners through the utilization of technology and networking systems. (Srisawatchim, 2011).

Project-Based Learning is a learning method that emphasizes acquiring skills necessary for life in the 21st century
by providing learners with opportunities to solve problems and address societal needs through accessible and
effective projects. In this learning approach, instructors serve not only as "Instructors" but also as facilitators of
learning, enabling learners to learn autonomously and develop creative thinking. This learning experience deepens
learners' understanding and awareness of knowledge, focusing on solving real-world problems directly within the
society. It promotes teamwork skills and creative problem-solving abilities (Thonghaew and Chaijaroen, 2020).

Metaverse is a virtual environment created by computer technology to provide users with experiences closely
resembling real-life experiences. It originally emerged primarily in gaming but has features that enable users to
engage in group interactions (Raviwongse, 2022). In the Metaverse, users have spaces to chat, exchange ideas,
and participate in various activities such as gaming, meetings, and concerts. Users can interact with each other
both by appointment and spontaneously, leading to encounters with new groups of people and creating new forms
of social interaction. (Wuthisen 2023)

Collaboration is a vital skill in the 21st century, particularly in learning and innovation, as it influences knowledge
application. Interactions among peers, instructors, and the learning environment facilitate the development of
analytical, synthetic, evaluative, and creative skills. Teamwork fosters idea exchange and communication skill
development, making collaborative learning more effective than individual work. Emphasizing collaboration in
learning management is crucial for personal and future success. (Jarusawat, 2020; Juithong, 2018).

From all the above make important developing and designing the Hybrid Project-Based Learning on the Metaverse
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is a novel approach that leverages technology to promote collaboration and creative thinking in education. This

platform integrates project-based learning into the Metaverse, creating immersive learning experiences that cater

to the demands of the 21st century. By emphasizing innovation and collaboration, it equips learners with the skills

needed to thrive in the digital era and meet the needs of evolving industries. Ultimately, this platform enhances

learners' confidence and capabilities, positioning them for success in the future.

2. Research Objectives and Hypothesis

2.1 Research Objectives

1) To study and synthesize the conceptual framework of the Hybrid Project-Based Learning Model on Metaverse
to Enhance Collaboration.

2) To develop the Hybrid Project-Based Learning Model on Metaverse to Enhance Collaboration.

3) To study the suitability of the Hybrid Project-Based Learning Model on Metaverse to Enhance Collaboration.

2.2 Research Hypothesis

The suitability of the Hybrid Project-Based Learning Model on Metaverse to Enhance Collaboration is at the high

level which is Mean (X) more than 4.51 scores.

3. Methodology

This research is related to the design and the development of the Hybrid Project-Based Learning Model on
Metaverse to Enhance Collaboration, and the research methodology includes the following:

3.1 Research Participants

3.1.1 Seven experts from various institutions which specializes in designing and developing teaching models,
teaching systems, or learning techolonogies.

3.2 Research Tools and Statistics used for Data Analysis.

To Develop the Hybrid Project-Based Learning Model on Metaverse to Enhance Collaboration, the researchers
employed the following research tools, i.e.,

3.2.1 The Hybrid Project-Based Learning Model on Metaverse to Enhance Collaboration.

3.2.2 The evaluation form on the suitability of the Hybrid Project-Based Learning Model on Metaverse to Enhance
Collaboration. Statistics used for data analysis include Mean (average), Standard Deviation (S.D.), Inter-Quartile
Range (IQR), and Quartile Deviation (Q.D.).

3.3 Research Methodology

Phase 1: Studies and analized the conceptual framework of the Hybrid Project-Based Learning Model on
Metaverse to Enhance Collaboration. In this phase, the researcher studied, researched, analyzed, and synthesized

documents, data, and literature related to (1) Project-Based Learning, (2) Hybrid Learning, (3) Metaverse, and (4)
Collaboration as seen in Figure 1.

e N N
Hybrid Learnin, . . .
nm}:m&zom s.mhzm% Hybrid Project-Based Learning Model on
1. Synchronous — Online / Onsite Metaverse to Enhance Collaboration
2. Asynchronous — Online / Onsite
\ J/ J
s N
Project-Based Learning
(Downging 2015;Thonghuewsod Chaproen 2020) —_—
Step 1: Define the Problem - Step 2: Set Leaming Objective
Step 3: Analyze to Plan - Step 4: Act or Solve a Problem o
Step 5: Review and Evaluation - Step 6: Conclude and Presentation C
. J/
e )
,——/
Metaverse
(Ravivonge, 202 Winaand Tnchsiturs, 2023) X .
" > Sofinmee 3.1 > Satisfaction
4. Network 5. Virtual Activity Space 6. Digital Content Tools
e J M J/

Figure 1. Conceptual Framework

After defining the concept, the researcher has studied and reviewed articles and research related to the elements of
the learning model by focusing on 4 topics which are (1) Project-Based Learning Process. (2) Hybrid Learning
Elements (3) Metaverse Elements, and (4) Collaboration Components. Detailed as follows:

1. Project-Based Learning: is a method that helps develop students' learning skills, allowing them to build
knowledge by themselves through hands-on practice based on their interests. Instructors stimulating students to study,
research, and engage in practical activities. This process consists of 6 steps: 1. Define the problem 2. Set learning
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objectives 3. Plan and analyze the problem 4. Act or solve the problem 5. Evaluate 6. Summarize (Doungklang, 2019)
2. Hybrid Learning: is a teaching and learning management system that integrates the benefits of synchronous (face-
to-face) learning and asynchronous (online learning) effectively. It blends various teaching and management
techniques to create a cohesive learning experience. (Bamrungsetthapong et al., 2020)

3. Metaverse: the Metaverse, or virtual reality technology, is predicted to be a major turning point on the Internet of
Things industry. It is an environment created and processed by computer technology to provide users with experiences
closely resembling real-life experiences. (Raviwongse, 2022)

4. Collaboration: There are five components and factors of teamwork skills for undergraduate students, as follows:
Component 1: Task performance skills, Component 2: Interpersonal skills, Component 3: Communication skills, and
Component 4: Listening and summarizing skills. (Wimut & Topithak, 2022)

Phase 2: Studies and synthesized of the components of the Hybrid Project-Based Learning Model on Metaverse
to Enhance Collaboration. In this phase, the researchers studied and synthesized the components of the Hybrid
Project-Based Learning Model on Metaverse as follows: (1) Project-Based Learning, (2) Hybrid Learning, (3)
Hybrid Project-Based Learning, (4) Metaverse, and (5) Hybrid Project-Based Learning with Metaverse. The
researchers designed assessment tools based on the components of Collaboration. They studied, researched,
analyzed, and synthesized research related to this, finding five components, as seen in Table 1-5.

Table 1. Project-Based Learning Process Synthesis Table
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have learned.
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From Table 1. the researcher conclude the Project-Based Learning Process synthesis table and summarizes the six
steps of the project-based learning process as follows:

Step 1: Define the Problem: Teachers introduce the problem or set contexts for learning, encouraging students to
explore their interests and define their own context.

Step 2: Set Learning Objectives: Instructors establish learning goals, providing essential project information and
demonstrating management methods to clarify the purpose and destination of learning.

Step 3: Analyze to Plan: Students create schedules for project execution, emphasizing thorough planning based on
the given problem or goal.

Step 4: Act or Solve a Problem: Students engage in practical implementation or problem-solving, monitored by
the teacher to prevent common issues in group work and facilitate efficient learning.

Step 5: Review and Evaluation: Students assess their actions and problem-solving methods, fostering critical
thinking and providing an opportunity for assessment.

Step 6: Conclude and Presentation: Students summarize learning outcomes and engage in discussions to further
develop acquired knowledge or skills, emphasizing comprehensive assessment of learning performance and
collaborative problem-solving.

Table 2. Hybrid Learning Elements Synthesis Table

o = —_ e}
g 25 L,a = E
R . £«2 8 288 5 & 53 2
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1. Synchronous / Asynchronous
1.1 Onsite v v v v v v v
1.2 Online v v v v v v v
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3. Learning Management System / e-Learning 4 v 4 v v 4 4
4. Courseware / Interactive Content v v - v v v -
5. Cloud Technology / Digital Media Tools v v v - v 4 v
v v v v - 4

6. Online Examination / Test System

From Table 2. the researcher conclude the Hybrid Learning Elements synthesis table and summarizes that the
elements of hybrid learning consist of six main components as follows:

1. Synchronous / Asynchronous: Includes both onsite and online formats to accommodate real-time communication
and access to learning materials at different times from anywhere.
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2. Live-Streaming / Classroom: Provides options for instructors to conduct teaching and learning sessions either
online through live-streaming tools or in physical classroom settings.

3. Learning Management System / e-Learning: Utilized for managing students, lesson content, and various aspects
of learning, typically through specialized software.

4. Courseware / Interactive Content: Supplementary teaching materials or interactive learning media designed to
enhance effective learning.

5. Cloud Technology / Digital Media Tools: Digital tools and cloud-based technologies integrated into the learning
system to facilitate efficient teaching and learning processes.

6. Online Examination / Test System: Crucial for assessing and measuring student learning outcomes
comprehensively and evaluating teaching effectiveness and through online examination or testing systems.

Table 3. Project-Based Learning Process with Hybrid Learning Elements Synthesis Table

Hybrid Learning Learning Element
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Project-Based Learning g 2 g S 3
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Step 2: Set Learning Objective v v v v v v v v - -
Step 3: Analyze to Plan 4 v v v v v v v 4 -
Step 4: Act or Solve a Problem v 4 v v v v v v 4 v
Step 5: Review and Evaluation 4 4 v v 4 v v - 4 -
4 4 - - v v v - v 4

Step 6: Conclude and Presentation
From Table 3. the researcher conclude the Project-Based Learning Process with Hybrid Learning Elements
synthesis table and summarizes that consists of various learning elements as follows:

Step 1: Define the Problem. This step focuses on synchronous learning, both in onsite and online formats, as it
requires direct interaction between instructors and students to define and clarify problems. It incorporates
classroom and live-streaming teaching methods, along with the use of Learning Management System (LMS) and
courseware to enhance understanding of problem definitions or project scopes. Online examination is also utilized
to assess students' fundamental knowledge.

Step 2: Set Learning Objectives. Learning can occur synchronously and asynchronously, onsite and online, as
instructors can provide essential learning information, research materials, and learning objectives aligned with the
course content. Classroom and live-streaming teaching methods, along with the use of LMS and courseware, are
employed to establish learning goals and engage students.

Step 3: Analyze to Plan. This step allows for synchronous and asynchronous learning, onsite and online, involving
analysis and planning of project timelines. Instructors guide students in preparing plans based on received problem
statements or objectives. The analysis involves considering various components and utilizing classroom and live-
streaming teaching methods, LMS, courseware, and digital media tools to facilitate effective planning.

Step 4: Act or Solve a Problem. Learning can occur synchronously and asynchronously, onsite and online, as
students undertake practical activities or problem-solving tasks. Instructors facilitate learning by ensuring
efficiency through various learning elements, including classroom and live-streaming teaching methods, LMS,
courseware, and other necessary tools, fostering skill development.

Step 5: Review and Evaluation. This step allows for synchronous and asynchronous learning, onsite and online, as
instructors evaluate students' performance or problem-solving approaches. It encourages students to engage in self-
assessment and critical thinking through result review and progress demonstration. Various learning elements,
including classroom and live-streaming teaching methods, LMS, and digital media tools, enable effective self-
review and evaluation.

Step 6: Conclude and Presentation. This step emphasizes synchronous learning in onsite and online formats, as
instructors directly interact with students to summarize learning outcomes and deliver presentations. It involves
summarizing all learning outcomes, presenting findings, and discussing ways to further enhance knowledge or
skills. Learning elements include classroom and live-streaming teaching methods, LMS, and digital media tools
to ensure comprehensive learning and collaboration, culminating in online examination to test acquired knowledge.
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Table 4. Metaverse Elements Synthesis Table
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Hardware 4 4 v v 4 v v v
Software v 4 v v 4 v - v
Database v 4 v v 4 - v v
Network v v v v v v - -
Virtual Activity Space 4 v v v - v - -
Digital Content Tools v v v v - v v -

From table 4. the researcher conclude the Metaverse Elements synthesis table and summarizes that the elements
of the metaverse consist of key components as follows:

1. Hardware: Devices like VR headsets and smartphones enable immersive experiences in virtual worlds by
processing simulations of realistic environments.

2. Software: Programs and apps utilize algorithms to create and process virtual environments, enhancing sensory
perceptions such as sight and sound.

3. Database: Stores data related to various metaverse components like avatars, resources, and locations, utilizing
external systems for diverse file types.

4. Network: Supports internet connectivity and data transmission, crucial for operating virtual reality devices and
accessing metaverse content.

5. Virtual Activity Space: Simulates different scenarios for activities like learning or collaboration, offering spaces
for brainstorming, presentations, or exhibitions.

6. Digital Content Tools: Facilitate content creation and management for activities in the virtual world, enabling
interaction and maximizing metaverse benefits.

Table 5. Hybrid Project-Based Learning with Metaverse Elements Synthesis Table

Hybrid Learning Learning Element via Metaverse
Database / Network
Hardware / Software / Digital Content Tools

Synchronous ~ Asynchronous

Project-Based

Learning g " o 2 §  Virtual Activity
15} g § ] § Space
g 2 g 2 5 ,E , 2 EBEg BF
E = B 2 & 22 3 2 P23 E3
S S S S O d&a 48 o A5 Od
Step 1: Define v v B R v v v v B v Brainstorming
the Problem Space
Step 2: Set
Learning v v v v v v v v - - Leiif;Pageice
Objective g Sp
Step 3: Analyze v v v v v v v v v } Brainstorming
to Plan Space
Step 4: Act or Self-Paced
v v v v v v v v v v .
Solve a Problem Learning Space
Step 5: o
Review and v v v v v v v - v _ Exhibition
. Space
Evaluation
Step 6: )
Conclude and v v ~ _ v v v . v v Presentation
Presentation Space

From Table 5. the researcher conclude the Hybrid Project-Based Learning with Metaverse Elements synthesis table
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and summarizes that hybrid project-based learning with metaverse elements consist of key components as follows:

Step 1: Define the Problem - This step emphasizes synchronous learning in both onsite and online formats to
interact directly with students and define project problems. It incorporates classroom teaching, live-streaming
sessions, Learning Management Systems (LMS), and courseware to enhance understanding and assess students'
fundamental knowledge through online examinations. The Virtual Activity Space is utilized as a Brainstorming
Space to promote this step.

Step 2: Set Learning Objectives - Learning objectives can be achieved synchronously and asynchronously, onsite
and online, as instructors provide essential learning information, research materials, and objectives aligned with
course content. Classroom teaching, live-streaming sessions, LMS, and courseware are employed to establish
learning goals and engage students. The Virtual Activity Space serves as a Self-Paced Learning Space in this step.

Step 3: Analyze to Plan - This step allows for both synchronous and asynchronous learning, onsite and online,
involving the analysis and planning of project timelines. Instructors guide students in preparing plans based on
received problem statements or objectives. Classroom teaching, live-streaming sessions, LMS, courseware, and
digital media tools are utilized to facilitate effective planning. The Virtual Activity Space functions as a
Brainstorming Space.

Step 4: Act or Solve a Problem - Learning can occur synchronously and asynchronously, onsite and online, as
students undertake practical activities or problem-solving tasks. Instructors facilitate learning by ensuring
efficiency through various learning elements, fostering skill development. The Virtual Activity Space is utilized
as a Self-Paced Learning Space in this step.

Step 5: Review and Evaluation - Evaluation can occur synchronously and asynchronously, onsite and online, as
instructors assess students' performance or problem-solving approaches. It encourages self-assessment and critical
thinking through result review and progress demonstration. Various learning elements enable effective self-review
and evaluation. The Virtual Activity Space functions as an Exhibition Space in this step.

Step 6: Conclude and Presentation - This step emphasizes synchronous learning in both onsite and online formats,
as instructors directly interact with students to summarize learning outcomes and deliver presentations. It involves
summarizing all learning outcomes, presenting findings, and discussing ways to further enhance knowledge or
skills. Various learning elements ensure comprehensive learning and collaboration, culminating in online
examinations to test acquired knowledge. The Virtual Activity Space serves as a Presentation Space in this step.

Phase 3: Designing and developing the Hybrid Project-Based Learning Model on Metaverse to Enhance
Collaboration to further evaluate suitability. In this phase, the researchers studies and took the synthesized result
components from Tables 1-5 to design the Hybrid Project-Based Learning Model on Metaverse to Enhance
Collaboration. And evaluate the suitability of the model by 7 education experts derived by means of purposive
sampling with the research evaluation form tool. These participants come from various institutions and all of them
are experts specialized in the design and development of learning models and learning technologies.

Phase 4 Studies the suitable result of the Hybrid Project-Based Learning Model on Metaverse to Enhance
Collaboration. In this phase, the researchers used study the suitability results after this model had been evaluated
by seven experts from previous phase. Then analized the results by mean score range, standard deviation, quartile
range and inter-quartile range of results are listed in Table 6. the definition of consensus in key studies as follows:

Table 6. The Definition of Consensus in Key Studies

Statistics Definition of Consensus Reference
Mean
4.50 - 5.00 Strong agree Best, J. W. (1981)
3.50-4.49 agree
2.50-3.49 Neutral
1.50-2.49 disagree
1.00 - 1.49 Strongly disagree
Median
>4.00 High Level of Important AD Latif R, Dahlan A, Ab Mulud Z, &
<3.50 Low Level of Important Mat Nor MZ (2017)

Standard Deviation: S.D.
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Statistics Definition of Consensus Reference
0.00 - 1.00 High Consensus Johannes 1. F. Henning & Henry
1.01-1.49 Moderate Consensus Jordaan (2016)
1.50-2.00 Low Consensus
>2.00 Without Consensus
Inter-Quartile Range: IR
0.00 - 1.00 High Consensus Saedah Siraj & Azdalila Ali (2008)
1.01-1.99 Moderate Consensus
>2.00 Without Consensus
Quartile Deviation: Q.D.
0.00 - 0.50 High Consensus Soon Fook Fong, Pei Eng Ch’ng, &Fei
0.51-1.00 Moderate Consensus Ping Por (2013)
>1.00 Without Consensus
4. Results

The research results focus on suitability results of the Hybrid Project-Based Learning Model on Metaverse as seen
in Figure 2. The Hybrid Project-Based Learning Model on Metaverse to Enhance Collaboration.

1‘0‘“‘ project-Based Lear,,i"
via Metaverse

ol 8
T

Phase: 2
Set Learning

S \
J‘f:: o o S~
B %

Gourse X

Phase: 1
Define the
Problem

Enhance
Collaboration

Conclude and
Presentation

Review and
Evaluation

Via Metaverse o
rid p roject-Based Lear™

Figure 2. The Hybrid Project-Based Learning Model on Metaverse to Enhance Collaboration

The Hybrid Project-Based Learning Model on Metaverse to Enhance Collaboration. consists of four main
components: Infrastructure, Hybrid Learning, Hybrid Project-Based Learning via Metaverse, and Collaboration.
The lesson and classroom format includes 2 types: Synchronous Learning (Onsite/Online), and Asynchronous
Learning (Onsite/Online). Additional information about each component is as follows:

Component 1: Infrastructure — Comprising 9 components: Instructors, Learners, Courses, Digital Content Tools,
Virtual Activity Space, Hardware, Software, Network, and Database.

Component 2: Hybrid Learning — Comprising 4 components: Synchronous Learning which is Onsite Synchronous
Learning and Online Synchronous Learning, Asynchronous Learning which is Onsite Asynchronous Learning and
Online Asynchronous Learning.

Component 3: Hybrid Project-Based Learning via Metaverse — Comprising 6 steps: Step 1: Define the Problem,
Step 2: Set Learning Objective, Step 3: Analyze to Plan, Step 4: Act or Solve a Problem, Step 5: Review and
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Evaluation, and Step 6: Conclude and Presentation.

Component 4: Collaboration — Comprising 5 components: Performance skills, Interaction skills, Communication
skills, Listening skills and Summarizing ideas, and Systems thinking skills.

Results of the suitability study of the The Hybrid Project-Based Learning Model on Metaverse to Enhance
Collaboration, as seen in Table 6-7.

Table 6. Results of Evaluation on the Suitability of the The Hybrid Project-Based Learning Model on Metaverse
to Enhance Collaboration. (Overall Elements)

Items for evaluation Mean S.D. —Quarflles IQR Q.D. Level of
Q1 Median Q3 Agreement

1. Infrastructure
1.1 Instructor 5.00 0.00 5 5 5 0.00 0.00 Very High
1.2 Leanner 500 0.00 5 5 5 0.00 0.00 VeryHigh
1.3 Course 486 038 5 5 5 0.00 0.00 VeryHigh
1.4 Digital Content Tools 500 0.00 5 5 5 0.00 0.00 VeryHigh
1.5 Virtual Activity Space 500 0.00 5 5 5 0.00 0.00 VeryHigh
1.6 Hardware 486 038 5 5 5 0.00 0.00 VeryHigh
1.7 Software 4.86 038 5 5 5 0.00 0.00 Very High
1.8 Network 48 038 5 5 5 0.00 0.00 VeryHigh
1.9 Database 48 038 5 5 5 0.00 0.00 VeryHigh
2. Hybrid Learning
2.1 Synchronous Learning
2.1.1 Onsite Synchronous Learning 486 038 5 5 5 0.00 0.00 VeryHigh
2.1.2 Online Synchronous Learning 471 049 45 5 5 050 0.25 VeryHigh
2.2 Asynchronous Learning
2.1.1 Onsite Asynchronous Learning 486 038 5 5 5 0.00 0.00 VeryHigh
2.1.2 Online Asynchronous Learning 471 049 45 5 5 050 025 VeryHigh
3. Hybrid Project-Based Learning via Metaverse
Step 1: Define the Problem 500 0.00 5 5 5 0.00 0.00 VeryHigh
Step 2: Set Learning Objective 500 0.00 5 5 5 0.00 0.00 Very High
Step 3: Analyze to Plan 5.00 0.00 5 5 5 0.00 0.00 Very High
Step 4: Act or Solve a Problem 486 038 5 5 5 0.00 0.00 VeryHigh
Step 5: Review and Evaluation 48 038 5 5 5 0.00 0.00 VeryHigh
Step 6: Conclude and Presentation 500 0.00 5 5 5 0.00 0.00 VeryHigh
4. Collaboration
4.1 Performance skills 500 0.00 5 5 5 0.00 0.00 VeryHigh
4.2 Interaction skills 500 0.00 5 5 5 0.00 0.00 VeryHigh
4.3 Communication skills 500 0.00 5 5 5 0.00 0.00 VeryHigh
4.4 Listening skills & Summarizing ideas 5.00 0.00 5 5 5 0.00 0.00 VeryHigh
4.5 Systems thinking skills 500 0.00 5 5 5 0.00 0.00 VeryHigh

Overall average 492 0.18 4.96 5.00 5.00 0.04 0.02 VeryHigh

From Table 6. It was found that the overall suitability of the development to the Hybrid Project-Based Learning
Model on Metaverse to Enhance Collaboration (Overall Composition) It is at a very high level (Mean =4.92, S.D.
=0.18, IQR = 0.04, Q.D. = 0.02) In conclusion, The Hybrid Project-Based Learning Model on Metaverse to
Enhance Collaboration has all the elements that can be used as a guide for further development of the Hybrid
Project-Based Learning Platform via Metaverse.

Table 7. The Results of the Evaluation Certify the Suitability of using the The Hybrid Project-Based Learning
Model on Metaverse to Enhance Collaboration.

till
Items for evaluation Mean S.D. L.”S IQR Q.. Level of
Q1 Median Q3 Agreement

1. The Hybrid Project-Based Learning
Model on Metaverse is suitable to 486 038 5 5 5 0.00 0.00 Very High
promote Collaboration.
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uartiles
Items for evaluation Mean S.D. Q— IQR Q.D. Level of
Q1 Median Q3 Agreement
2. The Hybrid Project-Based Learning
Model on Metaverse is appropriate for 457 113 5 5 5 0.00 0.00 Very High
actual use.
Overall average 471 076 5 5 5 0.00 0.00 Very High

From Table 7. Shows that 1. Experts are of the opinion that the Hybrid Project-Based Learning Model on Metaverse
is suitable to promote Collaboration. It is suitable at a very high level (Mean =4.86, S.D. = 0.38, IQR = 0.00, Q.D.
=0.00) 2. The Hybrid Project-Based Learning Model on Metaverse is appropriate for actual use. It is suitable at a
very high level (Mean = 4.57, S.D. = 1.13, IQR = 0.00, Q.D. = 0.00). Overall, in conclusion, the results of the
evaluation certify the suitability of using the The Hybrid Project-Based Learning Model on Metaverse to Enhance
Collaboration is suitable for actual use at a very high level (Mean =4.71, S.D. = 0.76, IQR = 0.00, Q.D. = 0.00)

5. Conclusion and Discussion

According to the results of the suitability study of the Hybrid Project-Based Learning Model on Metaverse to
Enhance Collaboration. It was found that the overall suitability of the development the 5 model components
(Overall composition) reach it’s at a very high level consistent with the 1st and 2nd research objectives. In
conclusion, the Hybrid Project-Based Learning Model on Metaverse to Enhance Collaboration has a full range of
elements that can be used to guide the further development of a Hybrid Project-Based Learning Platform via
Metaverse. The results of the evaluation are certifying the suitability of the model reach it’s at a verty high level
and consistent with the 3rd research objective. All the result consistent with the research hypothesis. Align with
the concept by Thonghaew & Chaijaroen (2020) that this model is expected to help learners develop collaboration
by engaging in learning activities. It involves managing the course using Hybrid Learning elements with Project-
Based Learning process on Learning Management System (LMS) via Metaverse to promote learner's Collaboration.

Aligned with the concept presented by Doungklang (2019) regarding project-based learning fostering democratic

citizenship, listening to diverse opinions, collaboration, and Bamrungsetthapong et al. (2020) and Thanthong (2020)
highlighting how hybrid learning enhances learning efficiency for learners, as learning can take place anywhere,

anytime, catering to the needs of the 21st century. Additionally, both skills can also be stimulated through learning

via Metaverse, as mentioned by Hongphanut (2023) suggesting that these innovations can be applied at all levels

of learning management, aligning with the education management of the 21st century. This research can serve as

a guide for designing and developing hybrid learning systems using project-based learning processes via metaverse

to promote collaboration. This concept is based on a learning element, learning process, and learning technology

to promote learner skills of 21st century.
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