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Abstract

This research aims to create a Model of Developing Participatory Vocational Science Projects to
Promote Student Learning Outcomes, conducted in four phases: Phase 1: Study the conditions and
guidelines for organizing vocational science project activities. Phase 2: Create and check the quality of
the model. Phase 3: Try using the model and Phase 4: evaluate the use of the model. Using content
analysis, mean, standard deviation, and dependent sample t-test. The research findings revealed that.
The framework for organizing vocational science project activities consists of 8 steps. It begins with raising
awareness about vocational education and community service, followed by identifying community
problems as a basis for learning. Next, the process involves integrating learning content and facilitating
proactive learning experiences. The projects focus on developing a stirring machine, a hot air oven, and
biodiesel production.The overall quality of the developed model is rated at the highest level in terms
of appropriateness (X = 4.83, S.D = 0.49) and accuracy (X = 4.80, S.D = 0.40). The results of the trial
implementation of the model show that, overall, its usefulness is rated at the highest level (X = 4.80,
S.D = 0.34) and its feasibility is also rated at the highest level (X = 4.79, S.D =0.37). The results indicate
that the use of the model led to a significant difference in students' learning outcomes in terms of
knowledge at the 0.01 level, with the post-implementation mean (X = 48.72, S.D = 1.41) being higher
than the pre-implementation mean (X = 27.93, S.D = 2.12 ). The scores for learning outcomes after
implementing the model in terms of skills were assessed at a good level (X = 24.40, S.D = 0.49).
The assessment of applying scientific knowledge was also rated at a good level (X = 17.42, S.D = 0.95),
and overall behavioral outcomes received a good evaluation (X = 54.04, S.D = 0.71). When considering
overall student satisfaction with the learmning experience using the model, it was rated at the highest
level (X = 4.68, S.D = 0.45). The teachers' satisfaction with using the model for instruction was rated
at the highest level (X = 4.78, S.D = 0.33). The community enterprises expressed their satisfaction with
the organization of activities using the model at the highest level (X = 4.88, S.D = 0.27). The results for
the community enterprise group after implementing the model showed an increase in production
efficiency by over 40%. Additionally, sales revenue increased by 19% to 39%, and energy consumption

was reduced by over 19%.

Keywords : Vocational Science Projects, Participatory, Learning Outcomes, Model

unidn

Hadvdrdglumsiaudsema fo anufuaruinnssy elinsiFoudiindusdsioioadiauain
WnUsgansanuaslinanuaiunsavesaudlnglulsema lasgandnnisasanIediewaglinningiu
vosdsautundndon dnsfvuauasdadulalufanssumienisine asviliAendaiannnsfnuidunds
Husngwituadunsiaunssmeegisdiadosnmuarddusaranmu@nuilumnissed 21 Huaon@nuid
véngasuuudalasanuidugiy (Project - based Curriculum) Fuipdeusnensiss (Research-driven) Weles
viosduyuay Undnwanunsadauile (Collaboration) fulassnusine 9 1¢ waznisdnnisSeuiuvulasenuild
anuAnunaryuswdugiu nedunsuilymedvaisassdvesindne ssdigliminfnwamsayssgndld
Anuslunisassassalasenulaegnediusz@vsnimn (intun, 2019)



2 . &
ey lans qq\ﬁ\

WlHUIENTENTIANTNTUALENSAERS NTHEARAENRIUIAGIANRITIFNYIdaIna w.A. 2555-2569
ANYNTTUNITNITONTIANYIVRIEILNNUAULNTTUNITNITONTIANYY ANUNITENTEAUANNINATITIRTIRNY
Imﬂﬂ'ﬁumﬂﬁﬁmﬂﬁﬁauim’mLL‘Ln‘VlN Constructionism, Project Based Learning Authentic Assessment
nsifiuguinuzUszaunisalannmsieuluaniudieds anunisalade anuaansaduuinnssudaseiug
Wau1vin wmsﬁmuﬁyugm Competency Based Technology Based Green Technology &g Creative
economy sasnsuidamiunginssuwaznisldinatliaausslen] (Office of the Vocational Education
Commission, 2018)

ndngmaTeininereans lundngnsussniadodnsivindugs wnsdngy 2563 JeimundiFoulis
AuTIoureivT Laka wanendus Auindeyaniunannisuasngul nnase asvdsuLazuAdyniniy
nsTUIUMIMIIneImans UszgndliannuiizesinermanslunueInuasinuszdiiu arsysligiSouls
Seudtanmdgmuaznszuiunisuitym dinvenszuiunismaingimansuasinaluladunldlmdy
Uselgvdludinusesniule (Office of Vocational Education and Professional Standards, 2020)

Faoumil fAelugrugagiaounivinenmansaueiesnauasnsndn siaien 30000-1304 uay Asdi
Uinwilasanuinenmansidunaivans? lisiufieduagdaeu duimsanufnyinasyusu eonuuuianssy
TassuingrmanifiiunisiFeuduvuiidimsiu (active leaming) tiloifinnaduguinisnisiFouvesiniFou
(Aji & Khan, 2019 uazifloduaiumsviianssulassmiineimanifigatiunsidussmesuunarlasanud
AnTumeuauenon LN TLaLUTUNYEIYNTLEE LTS (Boonyang, 2018) TasdAduasAnuiguuuy
msfalassnuineimansordfnmuuuiiduiuiioduaiunadnsnmatouivesFou nafildanmeidel
adunumaiiesnsefuauninnsinetafnusely
IngUszaIAvaIN1TIdY

1. efnwideyaiiugiudniunisaiiegluuunsiaulassidnemansordinuuvuidus
WledaieiumadnsnsiSouivesisou

2. lea¥iuaznTiadeununMYssgULUUNM TR lATILANg A anseTadnvnuuiidiudou
WledaaSumadnsnsiGouivesiizou

3. eveaedlisuuuumsiannlassnuingmansetaifnwuuuidusaniedaaiumadwsnsious
VDI

4. ieUssifiunanislisuuuunsiannlassnuingimaniendrdnwuvuiidusnileduadunadns
QR HLNACH

VBULUAYBINITIY
e vunreuwnnsive Ju 4 szee il
seuedl 1 nsfnudeyaiugiudmiunisadeguuuunsiaunlassnuingrmaniendafinuinuy
fdwsuiioduaiumadnimadouivesiFou fifvarduiumaidu 4 nou il
naufl 1 Anwiuagiiaseionans wuada nguiuazanuideifsadestunisdafansulasenu
InemansetafnwuuuiidiusmiloduadunadwsnsGouueadSou
Fuusifnet 1dun uuiAnuazudnnisnisiafanssulassnuineimaniordidnuiuvuidiudom
iiedaeiunadwsnsBouivesisou
feudl 2 Anwianmuazunsinfonssulassnuineimaniendadnwiuvuiidiusiuiieduaiy
HATNSNIISEUIVO Ty
nauEliveya 913U 20 AU MeMTEeNNENAIE1UUIREA (Purposive Sampling) Tngldinausinisiden
Ao Wupgdaeuivinemans dfnd1inauauznssunisnsen@ifnuanaaudny 20 wis uwiae 1 Ay




2 . &
ey lans qq\ﬁ\

v
1Y v

Hungivinulassnuineimansszduussmadotasivndndugs Whswusznialasanuineimans
ofafny sefumnAndd 30 sEwinetuil 13-15 ngednieu 2563
Frudsidnw Teun animuazuuInienisiafanssulassuinermansendadnvinvuidiusn
WledaaSunadnnsFouivesiFeou
pouil 3 Anwanmuazanudesmsiiindneamnsnanveiamisguuudmiausdugs
nauyideya 13713 5 AU MENTERNNGNAIDEMUUANEAS (Purposive Sampling) Ingldinausinisiden
fo luuszsunguiamiagusuimiauniugg Mengdoundudfiiszoznalunadadiiunisinud
wnndwmieniaiu 1 U audiatlaglu fuseneunisiianuiiudmeiuianssuuasBudly nisaduayunisdiiu
AanssulunmaiFoud 2 Insfnw 2564
Fusiidne liun anmuazanudosnisivdnenmmssdavesiamhgueuiminuniugi
poudl 4 Anvianumnzanvedlasanuinemaniidniuiudemvemdngasiviinereansoy
\3esnalaznsHAn sadT 30000-1304
nauEliveya d31uau 20 AU MeNstaeNNguiIeg 1suuUL1Eae (Purposive  Sampling) Ingltinauinisiden
fie flnuanlAdungtiaeuiniinermansnuieiosnauaznisuan siiadsn 30000-1304 wagivinfingaiusne
Tasssuinemanissdulsznadedasindndugs Whinnssmelassauineimaniendafine sedumi
afait 30 sEwiretudl 13-15 NQAINIBU 2563 N UANAIIRd1UNUANZNTINNITNITONTIRNY 20 UK
wisag 1 A

' P
sa v v

fuvsfidne 1iun anumnzauveslassinemaniidatuiudenvomdngnsivineimans
nuAdoINaLarNIIHER SEIY 30000-1304
svogil 2 msaalazmaunmILuuM TR lass I mansortifnwuuuiidiusiuiodaesy
nadwsnai3ousvesieu fivasduiuniandu 3 nou el
Aouil 1 nMsensumsaaasmaanmsULuUMsTalassIngIman fendiFnuuuuiidaui
HiedaieiunadwsnsiSeuivesiFou
Fiverhmansfnunildunainszesi 1 menseguuuunsiannlassnuineimansetifnwuuuiidy
Sailedaaiunadnsnisisouivesdiou
nouil 2 faviiaesieiududsznouresineguiuy =
FifonanisAnuiildinanszesil 1 aoudl 3 uazmeudl 4 indavineesiiofdudiulszneuvasing
suuuv = ldun enansUszneunisiSeu ununnsianisiSeus de E-Book uniSsudiazumsieuilasanu
IngmansendiAinviuaruuunaaeuiasadugrinnanisdou Iinermansnueionauaznisnd e sain
30000-1304
pouil 3 MmImauamgULuUMsTRLTAssUInemansenTrAnwnuuiidiuiledaaiunadng
QR LNACEM
nguflyideyaiinsmaunuingy (Focus Group) 53ms1uau 12 A Men1sidonnguiiog suuuianzas
(Purposive Sampling) Ingl#inausinisiden fe (Wugiidiuszaunisailunisinfanssulassnuineimans
91¥fnw1 1w 3 AU FunuasiaeuIvIInemansulAIeInauarIHER SWAIYT 30000-1304 S
3 AU 79958 1WIENTHILIYINIT WU 1 AU FBIEBIENTENSUNUNULAZAINTINGR FIUU 1 A fdauny
nauIa ALY $1uL 2 AU AFTIUSIWIAUSEAYS $1utu 1 Ay uasimssRand Sy 1 au dudunisly
aAGeuil 1 Unsfnw 2565
Fuusfidn
AN ALLATANYNABIVDIFUL U
szordl 3 maveasdldguuuunsiaunlasanuinemaniedadnwinuuidmsmiiodaaiunadng
QR LNAGE



(\‘\.
?ﬁ;am qq\x

nguglvideya 391U 10 AN MEAITEHEBNNANATI9E19UL UL (Purposive Sampling) Tneld
nasinisiden Ao Wudiiuszaunisailunisiafanssulaseanuingamansenifnu $iwau 2 au
AsHABUIn AN ImARSNULASBINALAENSHAN 57 YN 30000-1304 $1UIU 3 AU ATUHUATIINA 1L 2 AU
Agukungsliihuasiake $109u 1 Ay wagFumunduiamiageudoriausndugs Su 2 au dudiumsly
aAGeud 2 Insdnwn 2565 - maFeud 1 Un1sfnw 2566

FusiAn

anuuusslevinasanudululiveaguuuus

sveedl 4 msUszliunanisldguuunsiamnlassnuinemansendrdnwuvuiidiusdedaasy
nadwsaiFousvesiou fifvasduiuniandu 3 aou il

aoudl 1 m3AnwinanisldveatiniFeuanmsizeusegiiuunsiamnlasanuineimaniendidnw

wuiiduiiedaasunadninisSouivosisou

nguglvdaya sIUTUIU 25 AU AIEAITLEDNNGUAIDENIWUULINLY (Purposive Sampling) Tagld
inaginisiden fie thnwdua il 2/3 uwuniefesna Inerdemaiausdugg Amhddnuninineeans
NuIAdoINALaNIIHAR TN 30000-1304 aglumaABouil 2 Un1sfnwn 2566

Fuusidn

HAGNSN1TSEUUALAIUTNElD

AauN 2 AnwiAanufianalavens ﬁﬁmamsaaumasﬂLLuumiwwmIﬂsmmmmmammmmmLLUU

fdunuiedaaSunadnsnisiseuivesisey

2%

nguglvdeya 53u91uU 15 AU AI8N15LHBNNGNAI8E19ULUULA1Z9 (Purposive Sampling) 1agld

9 Y
&

WNUFiNITLIAeN A AFHADUIYIINGIAIANTIUATEINALATNITNAR TWaTY1 30000-1304 Faind1nay

o

ANIZNIINNINTTIANY Tilusaunsainisaeulidosnin 5 ¥ figuuuus TldaouluniaBoui 2 9
N3ANWT 2566

Fuusifn

ANUenelavedng

noudl 3 Anwwanislivenguiaviagusuifsesuuuumsiauilassuineimansendifnuuuy

fdwsmieduaunadnénsSouivosisou

nauyideya 1371U3U 5 AU MENITEBNNGNRIDELUULAES (Purposive Sampling) Ingldinausinisiden
fo luuszsunguiaviagusuimiauniugg Meanedoumndudiiszeznalunsdadidunisnud
wnnduteiiiu 1 U audiadlagiu fussnaunisiinnuiiuimeiuianssuuazBudly nisaduayunisdiiu
Aanssu lumadeudl 2 Yn1sinw 2566

Fuusidn

ANUTINELA WAZHARNDUWYILAINAINAUIANEAINNISHERTDIAMAIYUYY

Wnsaiiuniside
nsandumfeisesslivunisiaulasiuingimansenidnwiuuuidiuniuioduaiunadng

o

msSeudvesiFeu fIeladniung dguin 1



INSaNSIBANNSASANANSIOaNRNSSUIIA:IAINSSUANUD

YUABUNITIVY

Aeadunis

\

v

2

%
d,
7 A
Z Ty gme
n 5%

. &
; o
?Maas gae®

NAaNISALLUNIS
v

i:wﬁ 1 Anwraninuazuun
‘VI'Nﬂ'IiiTWﬁﬁ]ﬂ??llIﬂiﬂﬂ’lu

Ingeanseradnwinuuildiu

S ST o < P -
7’31.1lwﬂﬁﬂlﬁi'ﬂNaawﬁﬂ’ﬁlﬁﬂuéﬂﬂﬂ

o
L38UY

ez

Funauil 1 Anviuardnsiziienals wafn nufwaraideiiieadesiunisinfanssu HANMSANYIANINUAZIUININIG

Tassineeansenthfinuuuuiidnsuiedaasumadnsnisiseuivediou

Juapudl 2 AnwdannuasuwiniansiananssulasuIngImanseTiAnwwuuTdusw 01%3fnwInuuiidiusauiiie

iaduasurasnssiSeuiveiSou

Funauil 3 Anwvianmuazanuienisiindnenmnisuanveiamisgurudminusdugs
Tunaull 4 Anwianumanvedlasinuing mansidatuiuilomvemangnsin

IngrmansuAIenawarnsHan sWalv 30000-1304

Fafanssulassnvingmans

P | dusSumadnsnaiseuivesiiieu

v

sewEdl 2 af1auarnTIvEeUANAIN
vaesUnuunIsRauilasey

v

|

Junauil 1 nsenisgluuumsitaulassingimanseradnuuuudl
dusaniioduasunadnsnsSeuivesdiou

Y o o o o a k o A o

unauii 2 SaviuaTesdlonldlunisdniiunisnuguuuunisimulaseeu

Ingmansordafinuuuuiidsn (= | AngrmaniordidnvuvuiidusniioduasunadninisidouiveadiSou

ieduasunadnSNsSeuiveiTay

ldu do E-Book nstivuilasanuivenmaniendadinu tonansusznaunis
Byu unuMsdansiseus wwunadeuIaradugnivianissou
Tumpudl 3 Mg ULUUNMTTRLTATIWIneImansenTafinu

wuufidwiuiieduadunadnsnisiieuivesiitou

21 (319) jUuvunsiauilaseany
Inermanseriadnyiuvuiidausouile
duaSunadnsnisSouivesiseu

—> 2.2 JUnuumsimuilassuingiamans
avdafnvnuuiidusmiieduatunadng
msGeuvesiFeu (riumsmeammudn)
2.3 iesleflflunsdudumsmagiuuy

szesdl 3 naassldzvuuunisiauilasenu Jupaud 1 dnvigienisldzunuunisiann
Inermansorfafnwinuuildiusiuiiodaasy > TasssAnemansendfnunuuiiaiusau — - ananduussloniuayaudululd

nadnsNsISEuIveiSe

eduaiunadnsnisiauivesdiSou
Juneud 2 Andunismaasslduagiaun

szazd 4 msuszfiunanisldguuuy
ASHAUIlATIIUINEIAIERS
o17dnwLuvidlusiuiiedeasy

uadwsnTEuv0s ey

VTR Tumeeuil 2/2565-1/2566

nan1svaaesliguuuua

v

Fumoudl 1 msfnwmanslivesdiFouainnisEeude
JUuuu mnngushedne lunadeud 2/2566

Fumoudl 2 Anvimuilenelavesagiidrenisaoudoe
?JJLLUW.

YJupeuil 3 Anvmanisdufluniswdnvesiamiaguy
inmsldguuuu

Funauit 4 Anvinruilanelavesdamiayuruiidse
JuuuuY

fiGou

-HaansnsSeus

1) ﬁwmmid*ﬂmnwUWﬂaauiﬂmaﬁunwémamiﬁwdau
uazndanmslizuuuua

2) fuinyy Uszifiuainuuudssidiuineenszuiaunisnia
Ingnenaniuasinuensuiinaaes

3) muvinwgdssendld Ussiduannuuudssfiunsussgnald
ATNTIMEEns

4) suwgiinssuy Ussiuainuuudsnanginssu ldun nns
wrsaufanssungu nisildnsin aasssy 585350 Afleu
uazdnivenmans

-anuilewela

agdsau anudiaely

Fawnaguru Anufisnela HameuunuANAITHRNANEN N
MIHAATRTIAMIYLYY

JUN 1 nseumsAliumsideises suwuumsisnlassnuinenmanserdfnwiuuildusy

\iedaSuNaaNSNTSEUIURIITEY




(\‘\.
?ﬁ;am qq\x

HANTIY
stuuunsimulassnuinemaniertidnwuuuiidiusifieduaiunadninnFouiveadisou
ffoasunaldsad
1. WATNMSANTIANINLasLINIINSInRanssalasInuIneImansedifnmuuuTdusuileduaiy
wadmsMsITouvesiFeu wanaiansned 1
wut uummamsiaiansailassmidnemansendafin Usznaudae 8 duneu Tdun n1sadienisiud
nslddamigurwdugiunisisens msysainisaisznisseus n193eudiden n1sdafanssulasenu
MstHguNsmLE MsUsTiiuNe waznsasend sty Taoidunisiidiusinvesyurunaznnslidonisiious
vannvas Jansuaussmnudesnslunstadneammandsludmiauniugd wasnanisUssdumbeidn
Aanssulassnuinermansfumsussendldmnuiivineimansnueioinanaznisudn saiv 30000-1304
néngnsUszmatiotnsindndugs wisdnaw 2563 Hun wdeaniu devaufou uagndndusitlnsdouuarly
Tofiwa fmnumunzauegluszduuniian sadunnudosnisvesiamiayurudminus1duys deanislv
anuAnuildrusaulunsifiudnenmnisadn
2. HAN1TATUAEATIIAUANAIMTBIFULUUMSHAILlATIWINEIman o daAnwinuuiidius iy
WledaieiumadnsnsiSouivesiizou
thuamsfinwnannseesdl 1 1n5193UuUu uansdsguil 2

REUANLA
( misfidousonlumsALmTnm )
‘\Js’uus,v/ uAlo '
D_‘:IQUS:FNH/D o o e D
[} 1
1 [}
A !
1 2 ) 3 4 1
1 = |
g msadouA S ssnuuu ) | | TERRSMS mssnsuou | W (“Gomion Us:UwWA
e WANRGS (SUURSILITS MSEULGIATrYHT TnsvviLi WANRCS
SuSeBofnu TushsuOuzu A 1 - 3 1
FAUSMS msiSuug : nuiBvsn :
1 ]
A} !
N UlJIBAsY
RO e —_— - Ao
msHrousoN o ( D
Tumsowvuwu
msiiRouson
7 6 5 TurmsUs:IAuwR
ARVOrUrUTTASVVIL msFaUsIaUWR S ORI | — (1S 707NSSK
SrEnARaS mslliun:w’mm IREIWRIIWS InswLornARas
B ) FOTSISNLLL OmBoRNA
oBoANU
( msidrousonuINSs ) ( msRiRousonTunssuUwRUs: RisLi )

ISKIISLA

JUN 2 sYuuumsimlassnuingmansordifnwiuuiidusuiieduasurnadnsnisiseuivowiSeu

1%

nsdafansaulassuinermansortadnelindnnisiidausiu 93 8 sumeu léun mssudendag
Inu3nis nslddymyunundugiunisteud nisysuinisarsgnisiens nsleudidesn nsdafanssy
nMawBunIAINg M3vsziiiung wazadedyagyumu ns3udutadu 9 dumeu léun a%ﬁqmmau‘[ﬂ
datlaym nuswdous senuuy a¥1stunu nnaedd Yiaue Ussiiuna uazagl tnslddonisFoud il
lonansUsznounsiiou de E-Book uniioudiagy TusedeInermansaunisnanassudn s

30000-1304. HANTIATIIADUAMNINFULUU Uiﬂﬂgmmswm 1



. &
: o
0 lans QQ\G\

M9 1 uansamMIUsEdumumInEaILaE AN NA BB ULIUM SRS AN mManSenT 3
wuulldwsuiieduaiunadnsnseudvewiSeu Ingdnsinand (n = 12)

ensUseiiiy X - S.D ime? o
Wanzau andaq
1. vénnsildiusou 482 040  nflgn 470 058 1niign
2. fupounsdniansaulasaay 487 043 anflgn 500 0.00 1niign
WeeanienTIfnw
3 msdansvuiunsBeuimsuilym 485 052 wnflan 473 047 1nilan
wuuidegnd 9 Funou
4. ﬁaﬂszﬂaugmmm 478  0.60 mm’?iqm 475 054 mnﬁqm
\AeTIu 483 049 wnflgn 480 040  wnilgn

1nA15199 1 wuin Tegamsausuanumanzausgluseduuiniign (X = 4.83, SD = 0.49) uaz
éf’]ummgﬂéf@ﬁ@g%ixﬁ'umnﬁfjﬂ (X = 4.80, S.D = .40) Lﬂaﬁﬁmm%“ﬂumSé’ﬁummmmmmzamad'gmwu°1
Fuppunisinfanssulassnuineimaniendadinu Sssfuanumanzanuiniian (X = 4.87, SD = 0.43)
o909 n3dan1siFeuifieinainuatssutunisudiynidasn § 9 dumeu (X = 485 5D = 0.52)
wanng ddusin (X = 4.82, S.D = 0.40) LLasﬁaU'ﬁsﬂaU'gUme (X = 4.78, S.D = 0.60) muasy lofiansan
Humefuresnnugniesuassuuuu sunsunisdnfanssulassnuineimaniendaine fseduaiugnies
undign (X = 5.00, S.D = 0.00) 583a31@8UsENBUTULUUA (X = 4.75, SD = 0.54) nM15danszuIunisiFeus
nsunUsymuuiesndl 9 Sunew (X = 4.73, S.D = 0.47) ¥&nsildrusan (€ = 4.70, S.D = 0.58) AudIRU

3. wansveassldgiuvumsiaunlassnuinermansendadnwinuuidwsuiiodsasunadng

nMeFeudvesitou Usngfmsndi 2

e 2 wanseamsuszdiunnudulsglonivazauduldldresuuuunmesiannlassmivemansendafnm
wuuildusiiedaeaiuraans s euivewliSeu (n = 10)

- _ FERU _ 2R
nemaa X 50 pbuwsslews © 0 aonudululd
1. NN silaINTIY 4.73  0.47 1niign 4.78  0.48 Wnitgn
2. fupounisdnianssulaseu 5.00 0.00 mm?iqm 497 0.24 Mﬂﬁqm
WEIPNENTNTIRNW
3. M3AANTEUIUMITeuinsunday  4.82 0.40 1Nl 485 043 wndign
WUULRa3N 9 Fupou
4. ﬁaﬂizﬂa‘ugmwm 4.64 050 mmﬁqm 4.57 0.33 maﬁqm
wAesm 4.80 0.34 wnilgn 479 037  winilgn

911015199 2 wudn Imam‘wmuﬁmmmLﬁuﬂiziwﬂagiussﬁwmﬁqm (X = 4.80, S.D = 0.34)
LLawﬁummLﬂulﬂiﬁagiuizﬁuanﬂﬁqm (X = 4.79, S.D = 0.37) WoRarsandusesuresnnudulsslon
Y8agULuu SumpumsIaRansulaTLANImansenTIFnm ﬁssﬁummLﬂuﬂisimjﬁumﬁqﬂ (X = 5.00,
S.D = 0.00) 38983u1 N5IANITITBUTMEITUaIAatesiudunsUATynIFegn 4 8 Funeu (X =4.82,



@ﬁﬂ@@@ﬁ@@um@m

?iimm qq\"

S.D =0.40) #ann1sU@IusIy (X =4.73, S.D =0.47) LLazﬁanzﬂaugﬂme (X =4.64, S.D =0.50) MUAIRU
Slefinsundunedumudullfvesuuung dunounisinfanssulasauineimansendafin sz
arnudululfunnilan (€ =4.97, .0 =0.24) se3a5n MadanszuiunsSeudmautiagmuuudegnd 9 dumeu
(X = 4.85,S.D = 0.43) nann158@1us9u (X = 4.78, S.D = 0.48) LLazﬁaUssﬂaugﬂme (X = 4.57,5.D = 0.33)
ALERY
4. wamsUszidiusanisldguuuunsimunlasanuinermansendifnuuuuiidmsundedaaiunadns
n3BeudvesiSou Usngiemsed 3

PN 3 UanASBUMBUNAA LY WM IS BT TIVIEAMERS NULATBINALEY N1IHAR YN 30000-1304
noukazraaNsIFFULULY (n = 25)

ANTNAEDU n X s.D D t
ARSI (60) 25 27.93 2.12
20.79 30.73
u"’qmﬂ%’ (60) 25 48.72 1.41

o o o

*Uugdnm maaammwu <0.01

INAITI9 3 WUT1 AZUUURARNENTIT8UIAUAINS TanuuanssiuegaildedAyieadifnseeiu
0.01 TmgAaunsladfiAeae (X = 27.93, S.D = 2.12) wagnadn1sidiiaade (X = 48.72, S.D = 1.41) Langi
sULuUY iliadnsn1sseumuAuslag sINgey

ﬂl a o (4 a vV Y a v ¥
M990 4 LLﬁﬂﬂNﬁﬂ’]'ﬁ‘Ui%LJJUGIJEJ\‘INaaWSﬂ’ﬁLTEJug‘ZJEN%ILﬁ‘c’JUVﬁQﬂ’ﬁl‘UE‘ULLUU”I (n=25)

HBAWSNTIISEUS x S.D Nan15UsELiY
puvineg (27) 24.40 0.49 A
- NEUIUNITOINGIAERS (15) 13.20 0.40 A
- inwen1sufUAneaea (12) 11.20 0.57 7
AunsusEendldruTineimans (20) 17.42 0.95 A
AUNGANTIY (57) 54.04 0.71 A
- MITIUAINTIUNGU (15) 14.24 0.76 A
- AT 385551 AN waEInInendans (27) 24.96 0.99 A
- mMsfdusimvesinAnwluianssulaseu (15) 14.84 0.37 A

911015197 4 wuin AruuuNaansn1Titeuinansidunuuy duvinuelagsiuiinanisuseiiy
aglusedud (X = 24.40, S.D = 0.49) fA1sau1T18denNTe Anan1sUseilineglusedud lawn nszuIung
N19IneIAIans (X = 13.20, S.D = .40) wagvinwen1sufjuAnaass (X = 11.20, S.D = 0.57) A1ud1Ay
aunsUszyndldauiineieans Inan1suseliveglusedud (X = 17.42, SD = 0.95) uagAungAnssy
Ingruiinanisussidiueglusedud (X = 54.04, S.D = 0.71) Marsansedennde dnanisusziiiueglusedud
Laun n1ssauAanssungu (X = 14.24, S.D = 0.76) AMSITN 385550 AITEY Uagdningreans (X = 24.96,
S.D = 0.99) wagnsildrusauvestindnulunisifanssulassuinermansendiinuiivyuou (X = 14.48,
S.D = 0.37) muasu



. &
: o
0 lans QQ\C\\

M5199 5 uansAnndevemansuszdiuanuiaelavesSeunilsemsSsulaglizunuumsian
TnssmidnemanseiAnuuuuiidniieduadSunadnsnsiSeuivesliSeu (n = 25)

y _ 2R
daay X S.D -
ANNINa R
1. dumeunsdnfanssulassnuingimaniendadnu 4.79 0.47 1niign
2. M3IANsFuiluinunsIansseus 4.77 0.43 uniian
3. nszvIunsildusidlulasnuinemansentifinm 4.75 0.40 1niign
4. msldienansusenaunissey 4.62 0.49 1niign
5. msldfEie E-Book unizsudusagunsieuslassnineimans 4.56 0.53 uniian
6. MIITYUALUNUNITIANITSOUF 4.76 0.51 1niian
7. M3UsziliunadnsnisiseuivesiSeulaeagiaou 4.51 0.41 uniian
8. JiuilAugY aunauIuiun1sse 4.59 0.45 1niian
9. fseuansnthanusluszgndldlunsanduiinsear Jula 4.80 0.32 1nian
57U 468 045 wnilgn

311715199 5 wudn Teesaugiseuiinniuiianelalusedvunniiga (X = 4.68, S.D = 0.45) laun
Aiseuarunsadianuilvussyndldlunisaniuginysednfuld (X = 4.80, S0 = .32) s838911 Tunau

nsdnfanssulassuInemanso@Idny (X = 4.79, S.D = 0.47) uagn1siansiseusluununisdnnisiseus;
(X = 4.77,5.D = 0.43) mud9U

5197 6 uansAnRRevemansUsluAUiae livesesNildensaeulagldguuuunsiamn
TssAnermansedifinwiuuidniaiiioduatunadwsmsiSeuivesiseu (n = 15)

daay X S.D oy
Auanala
1. m3ppnuuuMsaeunugUiuulATIWINg ImEnseN TN 4.78 0.44 niign
AldfermdaaunazngauiusefuvesgiFou

2. sUsuunsaeuanunsanseRuliiissuliduTnlunsious 4.89 0.33 1niign
3. SURUUNITAOUTIEHALNTINWENIARIATIwRLAEN1TWATRY1 4.89 0.33 1niign
4. sUuvumsasuilduaiunm s wilundguuesifeulsa 4.89 0.33 1niign
5. MsaoumugUuUUETIslREsusieudnlaludonivléd 4.67 0.50 1niign
6. M3dnnsapuANsULLLdazmnuAsdEsanTIANIS 4.56 0.53 1niign
7. donsaeuiiusavinmilumsaduayunisSeuivesdisou 4.78 0.44 1niign

52 478 033 wnitga

91nR15197 6 WU Tnesungiaeuiianudfianelaegluszdumniian (X = 4.78, SD = 0.33) lagi3es
3 Susuusn Tiud suuuunisaeuiiansnsansedulifFouidusulunszuiuniatous suuvunsaouitie
Wawvinwen1sAninsgikarnsuidyiivesdiseuls sﬂLmumiaau‘ﬁa'qLa%umiv‘f'mui"mﬁuiuﬂdmm
fiFouldffazuuuindeintu (X = 4.89, SD = 0.33) sesasn Téun N1T8BNKUUNMTADUANAFULLULATINL

U
a

3‘1/18']ﬂ’]ﬁ@]i@’]‘ﬁ’mﬂwﬂﬂi‘ljuﬂ’ﬂﬂﬂﬂLQuLLauL‘Vill’]uﬁll ﬂUiu(ﬂ‘U‘UE]\‘iNLiEJu LL’ﬁu?{@ ﬂ?iﬁ@um‘mUﬂﬂiﬁaum"IMiﬂLL‘U‘U‘U



. &
: o
0 lans QQ\C\\

fiuszansamlunsaduayunisiSeuivesdiSeu daguuuiaieiniu (X = 4.78, S.D = 0.44) uagn13aeu
musUwuuidgligiseutinnudlaluieninldd (X = 4.67, S.D = 0.50) aud1Au

MmN 7 uansAindevesanmIUssiiunnumaelive e ayuundnegukuunsimun
TnssniAnermansendifnwiuuidniuieduaSunadns s euivewiseu (n = 5)

¥ _ FTAU
taAY X SD -
AUNINa LY
1. Famtagurulasulssleviannsiidwululasswineimans 479 045 1nilan
2. mysadefulassnuivenmaniiiinnuasanuassuiu 489  0.33 1nilan
3. psdeansuarmsaduayuildudmnudaauuasiiiome 480 032 1nitgn
4. sUuuUESamL R Lar AU IE AU YL 490 023 1niign
5. uadwildneiudnenwnsanue ALy 500 0.0 1nitgn
59 488  0.27 wnitga

91N01399% 7 wudn e saudamiaguvulieuisnelalussavainiign (X = 4.88, S.D = 0.27) lneisus
3 dusuusn loun nadwsinlasuannisiidsanlulassnuiddimudnenimnisuaavedaviaguvuy Jaswuu
wagwiiu (X = 5.00, S.D = 0.00) 709891 bokA JULuuMsHmulassuidinalunsiauinueuazanug

Y
v

VaglSeuigItoiuiamAagusuve ity (X = 4.90, S.D = 0.23) kazn1ssaudedulasanuingmansid
AMUALAINLALIIUIU (X = 4.89, S.D = 0.33) AUaeu

mM3efl 8 wanmaTiAnTuesnduia et N ramlassAveemans WWn metauilunufieds
UseAvBamiesasauman maﬁ@uuﬂumwﬁaLﬁmﬂﬁsﬁw%nWWLﬂ"%‘aﬁﬂauﬁaumauﬁwayj
mswaNInsENemssuaiUsyavs nmgouauieu maimnndevaufeulaglindsnumnundeansivad
waw mavsulgsmunmlulofsaamiiuliud gl ( = 5)

g ﬂwu dl a g J
AIYIN NANNAVU AUU (378)

1. USEEMSANAISHAMLTU UsEaANSAMNISHAMALTUINNGY SBgazuInnin 40 5

2. aﬁaﬁwammmﬂw‘ﬁummﬁm ﬁ;ﬂaﬁwammmﬁﬁummﬁm Sauay 30-39

fyadganueliuTuNAL Sosay 21-29

fyafganUeliTuNAY Touay 19-20
59

3. AANAIU AN5aANaNURNINLGN SagazuInnin 40

Insananniiy Seeay 19-20
593

[, B e N S B O R

9915797 8 Wud wafAnduresnguiamisgusundinislsuuuunisiaulassuineimans
o1Tafnunuvildusaieduaiunadnsnisiouivesfiouilimanulassnuinermanslly
$1u7u 5 518 TszAnBnmmananfintuanidy Sesazannndi 40 yareanueiintuandy fevay 19 - 39
uar Taamdauaniduiesay 19 duld



2 = &
ey lans qq\ﬁ\

dsduazaniusena

M53dei3es JUuUUMsTanlAsswIneemansendifnuuuuildiusiuiioduasunadnsnisiSouiues
fissuluadilifnguavasdiiio 1) Anwrdeyaiiugiudmiunmaaineguuuus 2) af1euaeasadeunmnInTes
sULUUY 3) neaedldsuuuu 4) Useiluranisldguuuue 1un1sideuaziniun (Research and Development:
R&D) IneiiuannsAnmideyatazanmdymnisianisiioumsasuinineimansnuiedesnauasnisuan
a3 30000-1304 wdrFsdufiun1sideidu 4 sror fall seerdl 1 Anvianiwuazuuamanisdaiansa
Tassnuingrmans sveedl 2 a¥rsuaznsavaoununmueagULULY s2ae?l 3 naassdldguiuun szesil 4
Uspifiunamsldsuuuun nan19ideasuldsed

1. wansfnwdeyaiugiudmiumsaiiaguuuunsiaunlassmidneimanserdafinuuuuiidaudo

iledaiadumadnsnsiGouivesiizou

fumanmsdafnsslassnuineimanieniafnuniunsdaesunadnsniniouivesidou 8 uneu
fn1sdansruruntsmadouiudtamuuudagn o duneu tnelddedad ionansUssnauniaiFou, do E-Book
uni3oud3esy namsuszdiuanumnzauuandliiiiuinfanssulassnuineimans fenaumnzausniian
funsuszendldmnuiluinineimansiuiaiosnauaznisudn sadvn 30000-1304 Fsdenadesiuadn
Foamsvediamiaguruludorinusduyilumadiudnenimnissde sederadeswanmsfinyuariiase
Foyaugniluniseonuuuziuus Paelidrlaaniunisailagtu arwdesnisvesdiFounayTamiayuauuay
Pmiindulunisieunisasuiviinermansiuinieanauagnisuan saivn 30000-1304 Toyadilad
arwdrdylunmssenuuusuuutlassnuilannsonouauasanudiosnisvanild Tnensfinyiwuinisidiu
fueamirgusuannsndiunsgdlauaranuailavesdiFouldAdu uenaninisfnwmionisthgitiya
Tustesdusnmeunslinuludsauldsuitoyafinirennsiu faaenndosiunuisens (Hemratrak et al, 2022)
AldAnwanmuazdadonisidsuilasesidnssulugury wuhidnssludeiunsivdsuuvamutade
nadsaniinadn Tnedfegefiurauladmdunisiauidesen miﬁwqﬁﬁ@mwﬁmﬁumﬁmﬁaﬂﬁumilfi'sm
ﬂﬁiaauﬂiaﬂiﬁﬁﬂﬁauﬁdauﬁwLLazL%@Mimmmi’iwmmam%ﬁ’ugﬁﬂmmﬁaﬁu LAZEDAARDINUNUITEVDS

<

a

(Nuntaphum et al., 2020 & Kaewkongpan et al., 2019) inuin1suII Ty viesdulInTEimennIL;
dg} o 19/ % 6

Tumanseang 9 azgielieugulagiudilavasiiunnevesniudivall viliaunsoeysng Usuuse wasimu
Tmnzaufugaasiy Weliusylovdioyuvu diau wagUszinand
2. HAN1TAFIUaEATIIAUANAIMYBITULIUNTHAILILATIIWINE 1M an T TIRn LU UTdIuT W
WledaieiumadnsnsiSouivesisou
nud1 ULUUA faaninlasnnsiudiuaruminzauuasaugnieseglussduaunilan dadens
iesnanmssenuuuiineuaussiouunNsouiate uazmsdusiuvesisounasguauiivasfiunnnin
nadsuiuasnadninisioudiintelu faaenndeatuauiduves (Asavawongsanont, 2019) Ténnsiiasies
miAfosziuTudiaAnunduulituulassnidnemanslussfunsdnwsuiiugiu el ingUszasidaay
ponuuUNMssuNMsaeuiltiudSsunasmnyauiuanuaansaveusiazay fi3sumslifunsatuayuainag
U3 wazfunases safemsdaniitiauenanuainnaiguasions Lileduaiuuinnssunagnsiam
Uszwirlugalnauaus 4.0
3. waassldguuuumsiauilassnuingimaniortidnwnuuiidiusuniloduaiunadwsnsSoud
VDI
nuin g masdunndulslesiuasduaudululfeglussfuiniiga Matlenaiiosunan
nseenUUUTineUaueIianuFeINsTesSuLaz Ty MIatiuayuiieme nsRnnuuasysifiunadil
UszAviBaw uagnsadsnadnsiidugussay Svimmnivilfsuuung Sanadululfuasanmdulsslovises
fussansnmlunsduadunadnsnisisoudves]iSou Jeaenndosiunuisoves (Kaewkongpan et al, 2022)
ity meiyunanesnkuuiInssuNMTSeudInemaniuseneusie 4 Aanssu laun Ussinnveadule

=o

A7)



?iimm qq\"

N5anAENGITUNIR ATIvdeUauaTRvesdden uazn1sdoudiduing nan1sAnymuinAzLuuANIvaUSeY
geninneusyuegsldeddny (p < .05) MinweNIEUIUNMINIINeIMansaglusEaud Lazauiawalagauin

4. wamsUszdiusanisldguuuunsimunlasanuinermansendifnuuuuiidmsmniedaaiunadng

N3SYUTVRIS Y

Jlouiinadnsnsiousiuniu danuuandrsiusgredifodrdgmisadafszdu 001 Tnsaziuy
waansleigeninneuld Auvinwe Aunsussendldnnuiivermans uazaunginssulagsiuiinanisusediy
oglusziud waziloinnsanlaemugSoulinnuioelalusefumniian agdaeu Tanufianelalassmegly
sefuInTign wagdaviayueudanufianelalassameglussiuanniign LLazmaﬁﬁm%waamjﬁamﬁm;mu
udansliguuuus fUssansamnisudn yadsenusifinduuasiaandanuainia fsdenraidesmnain
MseRNUULTinoUALeIANAeINs Msaduayuiiiiisane nsiamiuuazUssifiunaifiuszdnsaim uaz
nsadranadndiidususssy aenadosfuauideves (Nitiphakhaphan et al, 2021) leviin153duiAsady
msdansBeusinermanslaglirmeuduguinuininGsuiionadisoinemanseglusyfugann

Ualsuauuy

sUnuumsiaunlassnvinermansendidnvuuuiidniuileduadunadnénsSouivetiSou {3
fdoiauouusseil
1. doiausuuziildannside

a. BUTHLIILAY
dmuagiaeuieieiuvinuglumslisunuunsidouisniussaiiuszdvinm agdaeuiifimudilaas
fifavannsadiiumadsunsaeul #Fdty

b. veeuazUTuUTNanTsuMsseus
Tiasouaguiilomiinarnvatsuasidoulesiuaniunisaiads nsudvussionsaulfimnsaniv
Arudsnisvesdieuartsiiunudduuazmadlaiion

¢ umsddusmmnegy

TuanssumsiFoud 1wu nmssaudienniamRsyusuidedifeivsy lusiesiu msiidusmanyuvuazaie
Tmsisousianudenloaiulansduaziiiuamiayle

2. Tumsifeadeioly

msvenemsAnnludsuuniivarnvans ileUssifiunuamsalunmstluly idesannsdnw Tuuiun
ﬁwmﬂ‘wmaﬁlzsdaaiﬁLﬁumﬂwmﬂwmamaamaé’wﬁLLazU§UU§d§ULmeiﬂ’@umﬁmauauaﬂﬁﬁ?}a%u

N9

LONE@1591994
Aji, C,, & Khan, M. (2019) The Impact of Active Learning on Students’ Academic Performance. Open Journal
of Social Sciences, 7, 204-211. https://www.researchgate.net/publication/331681258

Asavawongsanont, W. (2019). Analysis of research to propose guidelines for developing science
projects at the basic education level (Master’s thesis). Graduate School, Rangsit
University. [in Thai]

Boonyang, S. (2018). Community participation in managing education of small-sized schools under
the Sisaket Provincial Administrative Organization (Master's thesis). Graduate School,
Sisaket Rajabhat University. [in Thail

Hemratrak, K., Viwatthanaseath, P., Sai Saeng, P., & Tippadech, B. (2022). States and change factors
of rituals in old city area in Amphoe Muang Phrae, Changwat Phrae. Interdisciplinary
Journal for Development, 12(1), URU-J.ISD 254258. [in Thai]



&
?ﬁ;am qq\x

Intun, S. (2019). Using School and Community Project Based to Emphasis Creative Problem Solving of
Elementary Education Students, Chiang Mai Rajabhat University (Research report). Faculty of
Education, Chiang Mai Rajabhat University. [in Thail. http://cmruir.cmru.ac.th/handle/
123456789/1944

Kaewkongpan, D., Phaiboonnumsap, J., Ritpana, R., & Choothong, C. (2019). Instructional design by
using local wisdom for the grade seven student in Ko Kha District, Lampang Province.
Veridian E-Journal, Silpakorn University, 12(3), 397-414. [in Thai]

Kaewkongpan, D., Somboonmaksap, J., Sirirotchanangam, S., Choothong, C., Karuehanon, W., Gatong, S.,
& Kuna, S. (2022). Development of science learning activities using community based
context for ethnic students in Kalayaniwattana District, Chiang Mai Province. URU Journal
of Integrated Sciences for Development, Uttaradit Rajabhat University, 12(2), URU-J.ISD
257629. [in Thai]

Nitiphakhaphan, S., Munkhumpiw, T., Kaewkongpan, D., Choothong, C., & Suebsutin, S. (2021).
Science learning management using community based learing (CBL) to enhance
scientific achievement and 21st century skills of grade 7 student. URU Journal of

Integrated Sciences for Development, 11(1), 111-125. [in Thai]
Nuntaphum, Y., Chaijalearn, Y., & Ratchawet, A. (2020). The learning integrated to local wisdom

based on science, technology, society and environment approach for the development
of science conception for grade 6 students. CMU Journal of Education, Chiang Mai
University, 4(3), 15-28. [in Thai]

Office of the Vocational Education Commission. (2018). Mission and policy for driving government
policy, Ministry of Education policy, and the strategy for the production and
development of vocational human resources towards international standards (2012-
2026) (p. 3). Office of the Vocational Education Commission. [in Thai]

Office of Vocational Education and Professional Standards. (2020). Science subject curriculum in
the higher vocational certificate curriculum, B.E. 2563 (p. 1). Office of Vocational Education

and Professional Standards. [in Thai]

v a dy
N1IDNBDIUNAITUUY

APA

MLA

1ISO6

Janlee, T. (2025). Model of Developing Participatory Vocational Science Projects to Promote
Student Learning Outcomes. Journal of Technical and Engineering Education, 16(2), 1-14.
Thaijo. https://doi.org/10.14416/j.ftee.2025.08.01
Janlee, Touchpong. “Model of Developing Participatory Vocational Science Projects to
Promote Student Learning Outcomes.” Journal of Technical and Engineering Education,
vol. 16, no. 2, Aug. 2025, pp. 1-14, https://doi.org/10.14416/j.ftee.2025.08.01. Thaijo.

90 T. Janlee “Model of Developing Participatory Vocational Science Projects to Promote
Student Learning Outcomes” Journal of Technical and Engineering Education, vol. 16, no. 2,
pp. 1-14, Aug. 2025, doi: https://doi.org/10.14416/j.ftee.2025.08.01.



?mgm qq\"

nMswagULUUGBu g uaussausTnglddunou MIAP waukaufuTassy
Wugnuuuanmuandeunuiiiiady Tusiedviniswauinesmalulagfidva
\iondndadanfiiie
The Development of Competency-based Learning Model Using MIAP
Process Blended with Project-based Gamification Environment in Digital

Technology Skills Development for Multimedia Production

A9 AAesT way Ny Ausuzna’

Sarawut Kedtarwon' and Krich Sintanakul?

(FusvumAr : 25 Famau 2567/FuuAlvunman : 25 gainu 2567/3uneusuunnaiy : 4 WeasnIgu 2567)
(Received Date : August 25, 2024, Revised Date : October 25, 2024, Accepted Date : November 4, 2024)

UNAnga

n53tuadiiitagUszasdifie 1) WeRmusuuuuEsuinuguaussauslagliduneu MIAP nasmauiy
Tassnudugruvuanmedeunuifindu Tusedvmstauinvzmaluladfdiaienandesiafiife
2) LﬁaﬂszLﬁummmmsammgﬂLLUUL’%Bufgmmgmammuﬂmﬂ%ﬁﬂzumau MIAP masmauiulasessudugiu
vuanmwIndesnuiiiaty lusginnsimuinveinaluladfdiafiienandetadiife 3) ileTnvinus
nsiFeuivesdiFeuiildsuuuuboudaugiuanssouglaglitunou MAP naunauiulassulugiuuy
anmndeunuiitiady lusedvmsiauinuemaluladidvaiondndodadfide 6) lewiouiiioy
HadugnsnanaisuesiBsuiildsuuuuidouimuguanssouglagldtunou MIAP naunautulassndu
guuuanndomnuifiady luneinnsvauinuzinaluladfdvaiendndodafiiide 5) ileussidu
anufianelavesfiFoudldsuuuuFoudmuguanssouslaglidunou MAP naumauiuTassudugiuou
anmwndesnuiifadu lusedvnstauines maluladadiafionandetantiie ndudods 44 Ay
lfna1nnsideniuulazas (Purposive Sampling) immmiLiauiLLUUImmuLUu%w 5 funou peddszney
vounuililiadu 5 oaisznou MaFeuiUUY MIAP 4 Fupou nams3Tenui nadugriviiniadouresiSey
niaSsugeninneuSsussreiiddymeadanisesiu 0.05 uazanufimelavesindnuiifidesuuuunisaoy
NAHEUANTIIM LSRN TTauE T urauN TS euSuuY MIAP lusieimnsitaniinvamelula
Adviaiilenandesaddiie Tasldsunuulassnudugruuuanmuindounufiiadu fie 4.95 sglusedufiun
wazannsdanavesiaeutindnuniianunssiioieu nsserian vnausamiugau Uiududdudenuuass
ATuguiun9i3uIIn Ty

Addny - MIAP, Tassnuugiu, inufifindu

1* AgINeIN15IAN1T uninedendgilaseainsal lunssususgudug Jamiauyusiil

1* Faculty of Management Sciences Valaya Alongkorn Rajabhat University under the Royal Patronage Pathum Thani
2 aedveeniameifinw AngAsMansanaIvnsst InTingrdumalulagnsyasunanszuasivie

2 Computer Education, Faculty of Technical Education, King Mongkut’s University of Technology North Bangkok

* éﬁwuéﬂﬁzmumu Bwa: sarawut.ked@vru.ac.th

* Corresponding author e-mail: sarawut.ked@vru.ac.th



2 . &
ey lans qq\ﬁ\

Abstract

This research aimed to 1) develop a competency-based learning model using MIAP blended learning
with a project-based learning in a gamification environment in the course of developing digital technology
skills for multimedia production 2) evaluate the appropriateness of the competency-based learning
model using MIAP blended learning with a project-based learning in a gamification environment in the
course of developing digital technology skills for multimedia production 3) measure the learming skills of
learners who used the competency-based learning model using MIAP blended learning with a project-
based learning in a gamification environment in the course of developing digital technology skills for
multimedia production 4) compare the learing achievement of learners who used the competency-
based learning model using MIAP blended learning with a project-based learning in a gamification
environment in the course of developing digital technology skills for multimedia production and 5)
evaluate the satisfaction of learners who used the competency-based learning model using MIAP
blended learning with a project-based learning in a gamification environment in the course of developing
digital technology skills for multimedia production. A sample of 44 people was selected by purposive
sampling. The 5-step project-based learning, 5 components of gamification, and 4 steps of MIAP learning
were used. The research results showed that the learning achievement of the students after studying
was significantly higher than before studying at a statistical level of 0.05. The satisfaction of the students
with the integrated learning activity teaching model according to the competency plan according to the
MIAP learning steps in the subject of developing digital technology skills for producing multimedia media
using the project-based model in a gamification environment was 4.95, which is at a very good level.
From the observation of the teacher, the students were more enthusiastic, punctual, worked with others,

adapted to society, and enjoyed studying more.

Keyword : MIAP, project-based learning, gamification
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naswsMsANE
wansUfURY
TuussihmansURURT I (Rubric)

JUT 1 UuuuBsudmuguaussouglaglddumeu MIAP naunauiulasanuluguuanmmwindemnudfiedy

Y Y
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Uszilluanumnga veaguiuuissuinugivanssouzlaglddunou MIAP naunauiulassnudugiu

YUaNINWInaaUnuiTAty Tusiedvnsiauyneemalulagfivaiieondndetaniife tnglddsduniwaida

v
o

an (In-depth Interview) MNTLIEY 3 ¥ toIATIZITEYANUTUTINMLAEAMAIN LazUTuUTaunluny

ALurnveEldeIvey

M5197 1 sansussiluguuuuieusnuguanssouglaglituney MIAP mesnauiulasany
Wugmuuanmminndeunufifladu

A X S.D. ZRU

1) AUAINTTUNTFOUF 4.93 0.25 AN
2) inumsuuananssumsiseus 4.95 0.21 ALN
Auade 4.94 0.23 fAunn

91N M54 1 ‘wmfwwamiﬂisLﬁugﬂLLUUGauimmgwuamaauﬂmﬂ%’%umu MIAP HaunaIuiulasu
Wugruvuanmedeninuiiiiadu Tneidseglussduanniign (X = 4.94, SD.= 0.23) ilefiansansiesu
WU sl 2) sunisufaRanssunSeud (X = 4.95, SD. = 0.21) uazd1ud 1) Fufenssunisiioud
(X = 4.93,SD. = 0.25)

szovil 2 afaedesionusUuuuioudmuguaussourlaglituneu MIAP naunauiulassnudugiu

' '
a = a A

yuan nnaalnudNaty Tusiednnsiauninwemaluladfdaciendndeianine

aa v A a A o adada

1. uNuaNssaugivmsnauTnesmeluladnarvaiienandetariiriiensinulagldinedanuifindy
Hasutunaunisnmuinesalul

a.  AnwIenaNswarIlYeNgNUNTaRNkUULKUENSSauLlneldnaTAnud Aty

a

b. iemlusenmsiauinumaluladfdviaiilendndesiafiife $1uou 5 nguam f gUii 2

o

ASHRIUITNwEwAlLlagR I aaNAndDI AR TRY

NUABUNSINEYITIENTINgIngInsvied UUUVINLAYINIYRDIINGNTEANYLEHL

udunnIAlenie Cannon 3000D $UALAIN A28 Cannon 3000D

NusinRmelusuAsl Premiere pro 2023

a

U 2 Womluneinmaimuninueimaluladidviaifondndestadiii 1w 5 nguay

c. fanssdansiseuiiuunuiifindulusnelivnsiauinvemalulagdaviaum lonandosafiine

o A
ANFRITNN 2
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M358 2 AanssdANsSERuunUETaty

f19819 UANRDAY

TUsunsu adobe
premiere pro 2023

' v ey ° R N A= |
muaaammw‘lau%auaLiaagmmuﬁauuuwm‘u

TUMTFUNTEY

NsAduAINTIUNSSEUIINULUUNSSEuUUUINLERA Y Suiunisanse
n1sUfURu dillevuazinIaslonldmutunau 7 unaunsinnsiseuinal

U7 1 Goals
Unuune)

1) fapuafureldmuneyaenisiauiny N15ie1vUe @1ansaunUIAWT wiesune
eanuuunuimuall #1u Google Classroom
2) WiinAnwiaeuany

il 2 Rules (ng)

3) fousiusiievagosdniiletiausidosiivinsiudonuumneny wnu ng niini
FBnstau Bnslinzuun viedeuly TnsedurglAifelyfiauufdfnu feenuuy
wnuvzsendugimuangsieg lidaau W Google Classroom

4) WiinAnwiasuanu

Fuit 3 Conflict |
Competition |
Cooperation
(ATALE,
NWIITY,
AUTIND)

5) mautsiuandunmsifulszaviamussaueaiieiovugihonssdu Tnswilom
nuie mawseureuiameslunudase lnedaeudrassamunisalnglueddiiu
inumsuisiunouman mnthanwnaulmneumanildgnieuazisafignazld
WALGIEALAY A LUUATAIAIRNNA WU WU Quizizz

6) maudsdunudinialowuuneu 3ndeya nuduiinddlesis Cannon 3000D
dawiiruin wazlinatlunsiindey uazudadunisdnifleuuuvenulasdunan
TnefaouldoenuuuAanssuiinssdulifidouuiazauddusalunaussduis
sUuuuMsuAsTuLUURET wazuuungalaeyneulzdnduAzLULAY LT I
nsvifanssdlunng Aanssu srelusunsu TUsunsy adobe premiere pro2023

Juh 4 Times (1381)

7) Fusin 20 Ul leaziufy AvkuuanawilonaiuIy 2 uii

JuUN 5 Reward
(5797a)

8) thAnwifiuszauarudisamandwanedisel Judidduarldsudeusyan
mudnanutimunefiadlife asdygdnval (Badge) v 1-3 Fiithe
semsindiduaziuL (Leader Board) msliisnsiaidudsdndny erdunsgslals
Flauudsduiviaziuugs 61 Google Classroom

‘ﬁy’uﬁ 6 Feedback

9) fimdulwsndnvesarvndunseauaunuLiiasuANLAATIL NSNSV

(nateuniu) gndias visemInseyiviianain wewuzillunsimaneausenisaiiuianssy
Ui 7 Levels 10) Weaudunsuresmsudsiuindnvmnauasiiasuuuunde Wuddiliie
(5e610) ANuTImMesaiiles lnetnAnwazlianuAuntludissaunady welviia

Wwne (Goals) vl flawaglasumnunaduunnau ivbvisinasldusyaunsal
Vinwy

d. ATIIAOUAIILTILINTIVDIUNUNITIANSST B UINEI I TRIUTY
Tneigervg i 3 iy ieldnsuszlivanuaenndasseninhianssunsiteu ausliuunsasu

HALNATUAINTTUNITFEUTAUUHUANTIOUEAINTURDUNTTEUTUUY MIAP Tusigdynsiauvinueinalulad
Adviaiiendndedafivie Inaldsuuuulassnudugiuuuanimuindeunudindy
2. awuszneuvaunuineduveyany King’s of Digital Communication and Multimedia

lner3delarnun esdusznevveunuiifiindy, esdusenauvedyaLny King’s of Digital Communication
and Multimedia 4azA1B5UNE A9 M15199 3
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M13797 3 B3 UsenouveINUiiTieduvaIALNY King’s of Digital Communication and Multimedia w¥eudnasune

29AUsTNAUVDY ) o o
— o 29AUITNIUVRIYALNY ArasuNY
NUTN LAY )
Azl UUATAY TBEYAZILULY LivusaswuuazaudumSoyazuuy 3 Ussan laun
(Point) WTBEy 1 AzLUL
ATBEY 2 AZLUL
WARBEY 5 AZLUL
2. dndnwaglisunteyasiunauyiannisidnsiudu
nsisuTslulaseNTeus Y WU MUY N13¥
M3ty Mevuuunaseuges madituSeunsaaa
msvha1sianeg fineunngli WWusu S1uauaskud
uau‘iﬁﬁﬂﬁﬂmﬁuaﬂﬁ’u%@mnaﬂmwia“ﬂ%ga
WSEAT - W9TRUANY AZLULTIM 210 5 U Uay NuiaHARdetaRTiAe Ing
Fydnwal - LOSUINU LAY nsvieu
(Badges) il 1 ywneunseeyhsensingnsviad
- NN 1A Ul 2 ugeaIn e Cannon 3000D
- IaLdes 1A il 3 uduiindes
-6l 1A Ml 4 uduiinalesae Cannon 30000
- ARFD L9 il 5 nudiasedelusunsy adobe premiere pro 2023
svsut sutiluorandng Lautilueraning Uszneude sudiusionan ¢ sudu Tae
(Level) & Beannddudsaeiegaan feil
wimmene andigyvu (Commoner)
a3igywu (Commoner) e (Knight)
% 5731 (Queen)
. 3171 (King)
U (Knight)
5731 (Queen)
31%1 (King)
N3EATULL nIEAUATIULAzALLA: 1. UsznA Azluudzau (Point)

(Leader board)

YUTU

2. Usznd wisegasndeyanval (Badges)
3. Usznia seeutu (Level)

ANUNINY
(Challenges)

A15R199 danseiu
woUndLAduY Line Haou
dsnnsnanuungs
iandia Tngazivun
SyYEIaT WoNThag
AREQYADULNUAITIIN
A13Na

2. 3R 9 AzdenndeIiy IAUTEAIANITSEL] g
FFnsinishakarsyAuAINeINYaL eI NNTY
ANUARULNDEAS19ANUNINY
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3, memmesdUsEneunuifinduiieuansesiusenausig 9

Ingld niiapanagy (Google Classroom) Wuneundiadunanlunissivsuindnw wazsiusimenans
Usznaunsdeuaznsdsn eusiufuseundindunuiinga (Somboon, 2022) iuiaiesilefiddnyildly
nsdanismenunsdeuduuunudifiiedu wunisrae nszaugih (Leaderboard) Masaszdudy (Level)
msdaAm3yRs1 (Badge) f1 JUT 3

= = P N =
naReinuzmne Ty Tadaina iNoudndasanilie

Students & Badges o]

wim_ia

@ T (eg)

80100 @ T (King)

79100 @ T (Queen)

70100 @ i (Knight)
607100 [ G (Knight)
o100 @ aulegwy (Commanar)
0100 Auins (Commaner)

JUN 3 nsdan1snenunsiteuiiuuinuiiiedy

svugit 3 neaedliagiiasgidoya TavinwemaiFoudvosdisouildsuuvuiFoudmuguanssouslagld
Fumou MIAP aurauivTassnuduguuuanmandemnudifiedy luseinmsiainuanaluladnga
iiendndediadilie

wndosfleflilunmsiiusiunudoua Ussneude DiuuTanadugnimenisFouresFou fadounasvds
ns¥ansseuslagldvadanuiiiedy 2uuulssdiuanuianelaveiseudenisdnnsseuilagldinaia
ndifhadu Sameimuuazdenlfiedesdofioiurusadeys f8nsduwioluil

1 Wannuuuiaadansnamsiseu;

Tnglduuunaaouuuudsiie Sy 40 4o wagimsmsreasugunmesesiolaofiTervg 3 viu lnowa
nsUszliusunaringUszasd susluuuBsudmugiuaussouslnsliduneu MIAP nasmaufulassudu
gruvuanmndomnuifiindu lunginmafauinuemeluladfdvaifiondndosadiiie

2. thuuunageuiamuasealusednnsiauninueimeluladiivaiiondndesianiiie

Tngldsuuuulassnudugiu neunisnaaes (Pretest)
3. suilunImeaes

TngdnmadsuieinugUuuumsdeunaumauAonssumsEoumuumuaisnusnutunsunsSous
wuu MIAP Tusiednnisiamnsinueimaluladfidviaiiendndedadfide nsldguuuulasenudugiuoy
anmuandeunudiiliadu Insuuaindnwiesndu 10 ngu warduaainfvunsiensivglnsviem uasaliunis
padomluseinnmstanuinusmeluladfivaifieondndorafiiiie S1um 5 nduan Wuuunsdous
Tassenudugiu (Project-Based Leaming) Tagludunoudl 3 Do Ao nrsasfievin fnnsldanmuandounuy
wnufifadiy (Gamification) Wansslasfimsutedu iWunsnsedulvi foRlEAE s

4. duuuneaesuinAUE@INNTalu UL UUNTADUHANNATUAINTTUNITTOUTATULHUANTTOULAY

Fumeumsidouiuuy MIAP lunedmnsimuninueineluladidviaifionandesiariiie

Ingldguuuulassnudugiuuuaninwindonnufifadu cendainduganisaaes ( Posttest)



2 . &
ey lans qq\ﬁ\

5. WamkuuUssiiuanuisnelavesiseu

Lﬁa‘dwLﬁummﬁnwaiwiaﬂﬁf{']’mﬂﬁt,%'sjuiimﬂ%'m&]ﬁﬂLﬂuﬁ?\lméﬁu (Klinjuy & laosanurak, 2022)
wsnufisnelasonidu 3 du Ao 1) MuAanssunsieuineinnmsiauinuzimaluladadiaiendn
dofaitife ngluiuiiivssidudosomiiisadostusmenisfianssy Wy arudiauls Anuaynauy
uazmsifiuasdureulunsBeuinsivnmsiauinuemeluladadviailendndesadfide 2) funsufda
AanssunaiFoudagivnsimuineemeluladidviaiiondndedadfiie Inslusuiivssdudemaniiui

dangiseulasuseninanisasdiey R wu vinliAensiteussiuiu ladmuvinveinalulagfdviaieninge

fafflde S eudvinuafideuindenisseuinednnsiauinvemalulagfdviaiiendndedaiiiifienn

sy 3) funisianmsFeuiveseraseifaou lnedussidiudnuiitiunisiamsSouiuasus savsamues
919158gaou Anwazdunuudssiliusdauiasidudssaiue 5 seau laun aufianelounniian uin
Urunans tfoy uag tesdian iien1silaszvinannufiewelaldeniadonardiudesauuinnsgiu asaaey
AUTIBIRs e UYL mmﬁwa%ﬁ@’ié’aﬁwmsﬁu Imwﬁﬁmmmaﬁ’wmu 3 v e wnAdYl
ANUADAARDA (I0C)

6. UsziflunanuflswelavesinSeudifiienisldsuuuunisaounaunaiufonssunsiSoudauuny

o o

aussougAUTunauMTTeuTiuy MIAP Tuselvinsimunvinueinalulagfdviaiendndedan

'
Y o v

Ingldsuuuulassnuduguuuaninwindonnufifladu Tnglduuulsadiuenufionelafifideasns

U

LA

A=}

2D,

U

nsessideya

fAfelddidunsinseitoyadineasBonselul

1. wWigudiey

AMLANATBIATLLUNAT NI TS euileRa A ua s seluanT IO U INAn TuR AT N
(89ANITUMTL) m‘uﬁm%‘wﬁqsﬁﬂ@l‘wm’]ﬂSz‘mﬁmﬁuﬁ‘uazﬁamﬁma‘uu (Thailand Professional Qualification
Institute, 2021) @1vUszandusiug endntindoansesdnsduiug sedu 4 AeuSsunasudusou Inonsnaaeu
Dependent-Samples t-test

2. mMeeRszRuauianely

fifidonslizuuuunisaeunaunauianssun TS oudmuumLANTIn U AT URDUN T3 BLSUY MIAP Ty
seAnmstmuinumalulagAdviailendsdetadiiie Ineldgunuulassnuduguuuanmuindounuiii
wdu loun Aiads (Mean) Adeaiuuansgu (Standard Deviation) wazAuuisnndudasy (Degree of

Freedom: DF)

NaN1339Y

MnmsfnsiteiFesnsiaunsuuuudeusmuguanssouslngliduneu MAP naunauiuTassnudy
gruvuanmwIndenudiitady lusednnsimuvinusmaluladfdvaiiendndesadiiie Tngldsuuuy
Tassnuduguuuanimnadomnudifiadu fuansidedsd

1. mawisuisunadugrisvnansBeuves]iFouneunasnds

mﬂ%g‘dLLUUL‘%EJuﬁmugwammuﬂmaiﬁ%umau MIAP naunauiulassuiugiuuuanmwingon
ity lusedvmsimunvinueimaluladfdviafiondndesadiiie Tngldsunuulassnudugiuuy
anmwndesnuiiflieduiisisasidun ann1sivTindeyanriuuinunInsiRoAzLuUn U s ULAY ATILY
viaFeulasnsnaaeumen (T-TEST) fa m51eil 4
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?Maas gae®

ﬂl o Q( a £ a ¥ [
NI 4 HAFUEVIEYNNTTIUNAINIEBUAE JURUUNTEDULUU MIAP NauwmugﬂLLUUImNmL‘LJugm
vuanmnwInaeunuiedy lusegdnnsiauvinvemelulagfdviaendndedaniivelaeldguiuy
Tassruduguuuammindounufifiedu

N1INANEdU QD’I‘L!’J‘IJLg\SJ N _’f S.D. T-Test DF
AUy 30 a4 15.36 251

o S 26.1% 43
Ay 30 44 26.16 1.24

* mnedafitudfyneadafisysu 0.05
90 1397 3 wuihmsveaeuieuSsuvewSsulinsuuwadooti 15.36 AuuY waznSARRUMAISHY
vosfiouiinzuuuadvegil 26.16 Azuuu e DF 7 43 waziiloiSouifisuasuuuneuioulasdasounui
AzuuLnaSeugInIAzIULaUReuSusE Tl Ay saRATsziu 0.05
2. aufinelavesdFoundsanlzuuvuBoudnuguaussousinsldduneu MAP naunauiy
Tassnudusruvuanimuadounufifiadu lusedvnsiauinssmeluladfidfaiondnde
NGEHIEN
Tngldsuunuulassnuluguuuanmuindeninudiliadu 21nnssiusinuuvaeuauaufisnelaves
FunaunngigBuiimnufiaelandsegluszduiunn Tnedidiadewiniu 4.95 s13nad 5

dl a =1 =l
M57199 5 HansUszdluAnuianelalunsiSeu

AU X S.D. STAU

1) AuAINTTUNTSEUF 4.95 0.21 Aun
2) snumsuuananssumsiseus 4.95 0.21 AN
3) AuUMIIANIIEUIVRLINTEIRHOU 4.93 0.25 Aun
Ay 4.95 0.23 fun

910 M15797 5 wuiranufewelalunisiSouvesin@nwiidse msaungULuUE UM N IUANTTAUE
Tneldtunou MIAP rasmanuiulassuduguuuanmnadenuiiflady Tusedvmnstauinvzmelulad
Avfaiiondndesiadfifie Tnsldsuuuulassnuuguuuanmwndesnuiifiedy Tnoiedveglussiumniian
(X = 4.95, 5.D.= 0.23) Wiofa15aN5I8FIUNUTIT F1ud 1) ANURAINTTUNITTEUT LAz AR 2) AUNSUHUR
Aanssunnsioud qafigedl (X = 4.95, SD. = 0.21) 583aa1/1u#l 3) Funisianisiioudvesenasdiasy
(X =4.93,5D.=0.25)

dquna

sUsuuudmuguassouslaglitunou MAP naumautulasduguuuanmndeunufifedy
Tusednnsimuinuemaluladidradiondndodadfife Thihnsdouuuulassnudugiu 5 funeu
oadUsEnoUTeunLiTiady 5 asdUszney maFousuuu MIAP 4 Susou fidumgasuimansa

naFsuiisunadugrimenssuresiioudeunaruds sUuuuFeuinuguaussouslaglidunon
MIAP nasmanuiulassruduguuuanmuadeunuiiladu Tusednmeimusinuemeluladfdvaiondn
dosfafiliie nMsveaouneuSeuvesiSoullazuuulndoegil 15.36 AzuuL uazAIAGRUNAATBUYDI TN
fnzuuuiadoogd 26.16 azuuu fian DF 71 43 uazifloiSsuifisuauuunouSounazndsSounuinnzuuumas
Bouganinazuuuasuisuieusaiidddymaaianisziu 0.05

mmﬁﬂwaiwm;ﬁﬁawé’ﬂmﬂ%gﬂLLUUL%Emﬁmmgmammuﬂmaisﬁsgumau MIAP HaunNa1uiulAs99I
Wugruvuaniwwandeunufifiady lusisivinisiauninweinaluladidvaiiondndedadiife
MNNMITUTNLUUAsUIuALfiaelave s iFounaUng diFoulanufisnelawdseglusssuAinnlasiads
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agluszAunnfgn Wofia1sausIeaUNUIY AuN 1) AURINITTUNISSeRS wara1uil 2) sunsufiananssy
M3Teu3 gagail se3aNAUn 3) Munsinnsiteuivesennsdyaou

aiUsnena

sUuuuBsuinuguaussourlagliduneu MIAP naunaufulassnuduguuuanimadomnudfiady
Tusigdrinsimunineemaluladadvadlendndedadiiie IfhnsSeudiuulassmudugi 5 duney
osfUsznavTaLNuiTATY 5 0eduszney matduduuu MIAP 4 duneu wisesniu 5 sves muinguszase
fetl sxoedl 1 WaungUuuuBsudmuguanssouslaslitunou MIAP Tnsfnwienansuassmidfoiiieatost
dupmeinszuiunstunouves MIAP Tassnudugiu msFouduvunaunay uazosdusznouresnuiifiady
syyil 2 Wieussfiunnumingay vesgUuuuiFeudnuguanssouglagldtunou MIAP naunauiulassny
dugruvuanmuadesnuifiiadu lusieinnsiauvinwemaluladidvaiiendndotaniiie 1ngldis
JunwaiBedn (In-depth Interview) n{ifaTey 3 viu ledinsziteyanadaUiinauasamain uay
Usuusuilunuduuztihwesiifong sseei 3 IavinwensBouivesfifouildguuuuFeudnmuguanssouy
Tnelddunou MIAP asmanufvlassuduguuuaninnedeunuifhadu Tusednnsiauvinugmelulad
Advaiilendndesadiiie szoxdl 4 WisuisunadugrsmanmsGouvesFeuildguuuuiFoumuguanssous
Tneldtunou MIAP rasmanufulassuduguuuanmnadenuiiflady Tusedvmnstauvinuzmelulad

o

aendndedadiliie szueh 5 Useillupnuiianely Aldguwuuteuimugiaussouglaglddunau MIAP
U

=)

waunauiulasauiuguuuanimuiedounufifliadu lusedsnsiauinusmalulagadviaiiondn
dosTaRiia

Nan1FITonuIn HadugninisnsiFeuresfiFoundaSeuganineusussaiideddynisadiafisedu
0.05 %aaammé’mﬁ’umu%’maa Eju‘vﬁ aqawammaﬁ wae NYan Useanslam (Sakulprahmne & Prasittichok,
2022) HnquszasdiiiewanueundiaduusziamnudmiumaiFeusidegnlaglifinduguiedaaduringg
Fi3ou lummnssudl 21 dwiudBoussduUiyned wasAnviuTeudisunadugrdmensioud nansidenui
woUwAlFuiiimutuiiussansan 80/85 Fudulunuinasifidivun uardiFoundunaaosiiiouddae
LeUndiedusinadugniniinisiFeugeaninguenuauesnaiidedidynisedffisedu 0.05 waganuilmelaves
dnAnwfiiosuuuunsaounaunaILAanTIun 1 3o usnILALATINLEATNT URDUNN ST OUEUUY MIAP
Tusgdnmsiainvemaluladadviaifiendndediadiife Tasldsuuuulassmuduguuuaninundon
nudledy aglusedudunn wazannnmisdunsvesiaeu dnfAnwilianunsedeiesu lumsidwienSeu aswiona

naenilenunngsiu viusiudugau yiuduihiudeuuasiinnuguiunisseusniu

Yorduauuy
awv oA va v o & v = o 1959}
f\]r]ﬂwaﬂqi"]f\]EJW‘U'l']L@J@ﬁdﬁﬂu‘lﬂLiEJULuE]W']WJEJE‘ULL‘U‘ULiHugﬁqugjuaﬂiiﬂugiﬂﬂiﬂﬂumE]u MIAP N@lNa1U

U ac

fulassnudugmuuuanmadounufifiadu lunginmatauinvemaluladfdvaieondndesaniiie Tny
Tsuuutlassnudugiuuuanmwedouinudfieduud il Gouinadugrs uazaruimelaftuledan
Anwtuinasiluiaulusmedndu q sely

foauouuglunsiiidondadely miﬁmmguLLUUSauimmgmamaauﬂmaiﬁ%umau MIAP KKy
Tassnuduguuanmwndounuiiiiadu Tusednnsiauinvemaluladfdvaifondndetadiie Tagld
stuuulassufuguuuanuandeunudifladu vlfmsujiRouesidouidsvnuiuiuneuiidaay
wazfianuagioavilifaouuarfiSouanunsonumuuar 3ousléatu uagarsiinisiamuiuinnssunis

Jansiseuseeulatduuuinudiindy
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Abstract

This study examines how pre-service bilingual teachers at Changchun Normal University view the
use of WeChat in their training. It uses a mixed-method approach, with a survey based on TAM and
UTAUT for the quantitative part and semi-structured interviews for the qualitative part. The research
includes 481 participants and uses CFA and SEM to test hypotheses. Findings show that factors like
performance expectancy, effort expectancy, technical efficiency, digital divide, perceived usefulness,
and perceived enjoyment positively affect teachers' behavioral intention. Perceived ease of use boosts
both behavioral intention and perceived usefulness, while motivation significantly influences perceived
learning. Behavioral intention is a strong predictor of perceived learning. The study offers insights for

technology integration in bilingual teacher training and points to future research directions.
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Introduction

In the digital age, IT is essential in society, particularly for education, communication, and work
(Aheto et al., 2024). WeChat, a vital digital tool, has transformed how we interact with information and
is crucial for learning and connectivity (Sun & Suthers, 2024; Amin et al.,, 2023). This study investigates
pre-service bilingual teachers' perceptions of WeChat in training, an under-explored area. As globalization
drives bilingual education, these teachers are key to preparing students for a globalized world (Callahan
& Gandara, 2014). The research evaluates WeChat's effects on teacher learning and factors for successful
educational integration.

WeChat, a Tencent product with 1.359 billion users as of Q1 2024 (Tencent, 2024), is integral to
digital life in China. Its design, lacking "offline" indicators, supports continuous connectivity, aligning with
cultural norms (Sun & Suthers, 2024). The platform's educational features, like group chats and document
sharing, boost student engagement and language learning (Amin et al., 2023). Guided by TAM and UTAUT,
this study examines WeChat's influence on pre-service bilingual teachers' learning experiences, focusing
on perceived usefulness, ease of use, performance expectancy, effort expectancy, social influence,
perceived enjoyment, and motivation (Legris et al., 2013; Fan & Wang, 2023; Singh et al., 2023).

Pre-service bilingual teachers integrate classroom and practical training to connect theory with
practice (Kaminski et al., 2023). WeChat enhances this with asynchronous learning, enabling engagement
with materials, discussions, and feedback, and fostering flexibility and continuous learning beyond
traditional settings (Zeng et al.,, 2016). Its use in training not only prepares teachers for classroom
technology but also promotes a collaborative community of practice, underscoring the importance
of technological proficiency in education (Fan & Wang, 2023). WeChat’s features facilitate
communication, information sharing, and collaborative learning, enhancing pre-service bilingual teachers'
learning experiences (Amin et al., 2023). The platform’s design, like the absence of status indicators,
promotes constant connectivity and reflects cultural values affecting user behavior (Sun & Suthers, 2024).
Incorporating WeChat into training is expected to improve communication, collaboration, and resource
sharing (Sun & Suthers, 2024), and the study uses TAM and UTAUT to explore teachers' views on WeChat
as a professional development tool, influencing their usage intentions, to guide technology integration
in bilingual teacher education.

The research questions guiding this inquiry are:

(1) What are the perceptions of pre-service bilingual teachers regarding the use of WeChat in their
training process?

(2) What factors influence these perceptions, and how can WeChat be optimally integrated into the
training curriculum to enhance the learning outcomes of pre-service bilingual teachers?

The study aims to enhance understanding of how WeChat, as a contemporary technology, aids
in the education of pre-service bilingual teachers, potentially revealing its capacity to enrich traditional

training and provide extended learning experiences outside the classroom.

Research Objectives

This study aims to deeply understand WeChat's role in training pre-service bilingual teachers, with
objectives to analyze its impact on bilingual education, assess motivation, explore determinants, and
formulate evidence-based recommendations, thereby enriching bilingual education and improving

technology use in teacher training.
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(1) To determine pre-service bilingual teachers’ perception of WeChat in the training process.
(2) To identify the influencing factors that affect pre-service bilingual teachers’ perception of
WeChat in the training process.

Scope of the Research

This study seeks to investigate the use of WeChat in training prospective bilingual teachers and
assess its effects on their learning experiences. The research scope is defined by the following aspects:

Content scope

The study examines WeChat's integration into pre-service bilingual teacher training, specifically
its use for sharing resources (Gan & Li, 2018), communication (Sun & Suthers, 2024), and collaborative
learning. It assesses WeChat's impact on language proficiency, pedagogical skill development, and overall
learning experiences among these teachers.

Technical scope

The research evaluates WeChat's technical features for educational use, including messaging, sroup
functionality, file sharing, and educational mini-programs or official accounts (Sun & Suthers, 2024).
It explores the utilization of these features by pre-service bilingual teachers and their influence on
teaching and learning.

Variables used in the research

The variables involved in the study include the frequency of WeChat use, perceived usefulness
s(PU), perceived ease of use (PEOU), behavioral intentions (BI), performance expectancy (PE), effort
expectancy( EE), technical efficiency (TE), digital divide (DD), perceived enjoyment (PEM), motivation (M),
and perceived learning (PL) (Arness & Ollis, 2023; Singh et al., 2023; Sun et al., 2024).

Geographical scope

This study's scope is limited to pre-service bilingual teachers in Jilin Province, China, with a focus
on Changchun Normal University, the sole institution in China training bilingual teachers in multiple
disciplines in both Chinese and English. The findings are specific to this region and may not be
extrapolated to other areas without additional research.

Population and sample

The research targets pre-service bilingual teachers from Changchun Normal University in Jilin
Province, specifically third and fourth-year students in seven fields: mathematics, physics, chemistry,
biology, gseography, primary education, and preschool education. For SEM, a sample size calculation with
an effect size of 0.3, 10 latent variables, 56 observed variables, a p-value of 0.05, and power of 0.8
suggests a minimum sample size of 190. A quantitative survey of about 500 teachers and qualitative
interviews with 30 participants are conducted to ensure a representative and diverse perspective on
WeChat in their training.

Research Methodology

Research Design

This research uses a mixed-methods approach, integrating TAM and UTAUT, to deeply understand
the topic. The guantitative component surveys dimensions influencing pre-service bilingual teachers'
intentions to use WeChat in training, such as performance expectancy, effort expectancy, technical
efficiency, digital divide, perceived usefulness, ease of use, enjoyment, and motivation. The qualitative

component involves semi-structured interviews to explore subjective experiences with WeChat
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integration, offering deeper insights into the survey findings. This design examines the interplay between

these variables and their impact on behavioral intention and perceived learning, as per TAM and UTAUT

frameworks (Singh et al., 2023).
Research Instruments

The research instruments include a questionnaire and semi-structured interviews to gather

demographic data and perceptions of WeChat in training, as well as participants' attitudes and

experiences with WeChat. Items are measured on a 5-point Likert scale to assess constructs like

performance expectancy, effort expectancy, technical efficiency, digital divide, perceived usefulness,

ease of use, enjoyment, motivation, behavioral intention, and perceived learning (Figure 1).

Perceived Usefulness

Tm

Perceived Ease of Use

Performance Expectancy

Effort Expectancy

Technical Efficiency

Digital Divide

Perceived Enjoyment

Motivation

H2
H3
Ha

> Behavioral H10 Perceived

H6 Intentions Learning
HT
H8
H9

Figure 1 Conceptual Framework

Table 1 Questionnaires and Interview Forms

Variables Operationalization
Perceived 1. Using the WeChat platform improves the performance of my learing.
Usefulness 2. Using the WeChat platform in my learning Increases my productivity.

3. Using the WeChat platform enhances my effectiveness in my learning.

4. | find the WeChat platform to be useful in my learning.

5. The quality of the learning work | get from the WeChat platform is high.

6. | have no problem with the quality of the using WeChat platform for peer feedback's

learning work.

7. | rate the learning work from the WeChat platform to be excellent.

8. The results of using the WeChat platform are apparent to me.
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Table 1 Questionnaires and Interview Forms (Continue)

Variables Operationalization
Perceived Ease of 1. My interaction with the WeChat platform is clear and understandable.
Use 2. Interacting with the WeChat platform does not require a lot of my mental effort.
3. | find the WeChat platform to be easy to use.
4.1 find it easy to get the WeChat platform to do what | want it to do.
5. | have control over using the WeChat platform.
6. | have the resources necessary to use the WeChat platform.
7. Given the resources, it takes to use the WeChat platform, it would be easy for me to
use the WeChat platform.
8. Given the opportunities, it takes to use the WeChat platform, it would be easy for me
to use the WeChat platform.
9.Given the knowledge, it takes to use the WeChat platform, it would be easy for me to
use the WeChat platform.
Performance . 1 find WeChat very useful in my learning.
Expectancy . | find WeChat increases my chance in achieving my educational goal.

. WeChat helps me in accomplishing things ore fast.
. WeChat enhances my productivity.

Effort Expectancy

. Study with WeChat is easy for me.
. My interactivity in WeChat is clear and understandable.
. | comfortable in using WeChat.

Technical Efficiency

. WeChat through new technology is compatible with other technologies | use.
. The use of technology is easy for my WeChat.

.1 can get help from others when | have difficulties using WeChat.

. Technology brings large benefits to education.

. Technology enables a good cooperation between students.

Digital Divide

1
2
3
il
1
2
3
4. It is easy for me to enhance my skill and competency through WeChat.
1
2
3
il
5
1. It is easy to access and process course materials because of technology devices.
2. | have the necessary resources needed from WeChat.

3. Good internet connectivity affects me most in accessing online education facility
through WeChat at home.

4. It is easy for me to enhance my skill and competency through WeChat.

5. My technical competence affect me most in accessing WeChat.

6. Optimized software for mobile devices and security protection affect my accessibility

of WeChat.

Perceived

Enjoyment

1. I find learning through the WeChat platform to be enjoyable.
2. The actual process of using the WeChat platform is pleasant.
3. | have fun using the WeChat for my learning.

Motivation

1. | prefer course material that really challenges me so | can learn new things.

2. | prefer courses that spark my curiosity, even if they are difficult to learn.

3. When | have the opportunity, | choose course assignments that | can learn from even
if they don’t guarantee a good grade.

4. Getting a good grade in this class is the most satisfying thing to me.

5.1f I can, | want to get better grades in this class than most of the other students.

6. I want to do well in this class because it is important to show my ability to my family,
friends, teachers, or others.
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Table 1 Questionnaires and Interview Forms (Continue)

Variables Operationalization

Behavioral 1. Assuming | had access to the WeChat platform in the future, | intend to use it.

Intentions 2. Given that | currently have accessed to the WeChat platform, | predict that | would
use it.

3. I plan to use WeChat platform in the next 6 months.

Perceived Learning 1. When study through WeChat, the learning process is easier to grasp.

2. My learning style has shifted significantly as a result of using WeChat.

3.1 am not worried about examination through WeChat.

4. My academic performance has improved as a result of using WeChat.

5. lintend to fulfil my academic objectives through WeChat learning.

6. My technological abilities have increased as a result of WeChat learning.
7. 1 have increased my use of the WeChat for enjoyment.
8

. WeChat learning is a positive experience.

Hypotheses

Hypotheses Hal through Hal0 posit that perceived ease of use (Hal, Ha3), perceived usefulness
(Ha2), performance expectancy (Had), effort expectancy (Ha5), technical efficiency (Haé), digital divide
(Ha7), perceived enjoyment (Ha8), and motivation (Ha9) all positively influence pre-service bilingual
teachers' behavioral intentions towards using WeChat in their training. Additionally, Hal0 suggests that
behavioral intention positively affects perceived learning in the training process.

Data Collection and Analysis

Ethical guidelines ensure informed consent and secure data collection. Reminders and incentives
are used to improve response rates. Quantitative data is analyzed using SPSS for descriptives and SEM,

while qualitative data is thematically analyzed with software like Nvivo.

Research Results

Participants’ Demographic Background

Of the 481 students surveyed in Changchun Normal University's bilingual class, 99 (20.58%) were
male and 382 (79.42%) were female. By year of study, 397 (78.79%) were in Year 3 and 102 (21.21%) in
Year 4. Age distribution was as follows: 66 (13.72%) aged 18-19, 209 (43.45%) aged 20-21, 190 (39.5%)
aged 22-23, and 16 (3.33%) aged 24-25. Major-wise, the distribution was: Mathematics (12, 2.49%), Physics
(123, 25.57%), Chemistry (45, 9.36%), Biology (82, 17.05%), Geography (12, 2.7%), Primary Education
(49, 10.19%), and Preschool Education (157, 32.64%) (Table 2).

Table 2 Demographic Information of Samples

Variable Category Frequency Percentage
Gender Male 99 20.58%
Female 382 79.42%
Year of Study Year 3 397 78.79%
Year 4 102 21.21%
Age 18-19 66 13.72%
20-21 209 43.45%
22-23 190 39.5%

24-25 16 3.33%
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Table 2 Demographic Information of Samples (Continue)

Variable Category Frequency Percentage

Majors Mathematics 12 2.49%
Physics 123 25.57%
Chemistry 45 9.36%
Biology 82 17.05%
Geography 12 2.7%
Primary Education 49 10.19%
Preschool Education 157 32.64%

Descriptive Statistics of Variables

Table 3 summarizes pre-service bilingual teachers' positive perceptions on integrating WeChat into
their learning, with mean scores indicating agreement that WeChat boosts utility (3.794 for performance
expectancy), ease of use (3.771 for effort expectancy), and enjoyment (3.882). Technical efficiency scored
4.006, perceived usefulness 3.899, and motivation 3.934. Behavioral intention to use WeChat for learning
was strong (4.309), and perceived learning outcomes were positive (3.933), indicating WeChat supports

an enjoyable and effective learming process and skill enhancement (Table 3).

Table 3 Descriptive Statistics of Relative Advantage of Variables

Variables Mean SD Interpretation
1 Perceived usefulness 3.899 1.041 Agree
2 Perceived ease of use 3.949 1.026 Agree
3 Performance expectancy 3.794 1.077 Agree
4 Effort expectancy 3.771 1.102 Agree
5 Technical efficiency 4.006 1.022 Agree
6 Digital divide 3.703 0.806 Agree
7 Perceived enjoyment 3.882 0.996 Agree
8 Motivation 3.934 1.042 Agree
9 Behavioral intention 4.309 0.892 Agree
10 Perceived learning 3.933 0.993 Agree

Confirmatory Factor Analysis (CFA)

A CFA confirmed the research model's structural integrity, with fit indices showing a X2/df ratio of
1.833, RMSEA of 0.042, and NFI, IFI, TLI, and CFl all above 0.90, indicating excellent model fit (Table 4).
Convergent validity was established with standardized path coefficients above 0.7, AVE values > 0.5, and
CR values > 0.7 (Table 4). Discriminant validity was confirmed as the absolute value of correlation

coefficients between factors was less than the square root of their respective AVE, ensuring the scale's

reliability.
Table 4 Confirmatory Factor Analysis Fit Indices
Parameters X2 df X2/df  RMSEA NFI IFI TLI CFI
Excellent threshold <3 <0.08 >0.9 >0.9 >0.9 >0.9

Model Value 3181 1459 1.833 0.042 0.877 0940  0.935 0.940




<
2 laas ™

065 048 PEOU1 28
o4 PE1
Y %, PEOU2 €29
e3 PE2 087 é'e
019 PE ¢ PEOU3 30
e2 PE3 28
Y /s 9| PEOU4 €31
& PR %5 EOU 076 oI PEOUS €32
Z 2 089
e8 1 . 49 o PEOUB e33
o7 EE] o7 4 e o,
016
o6 & 5 PE €3
057 5
es EE PEOW9 €36
e13) 2 E S . PEM e3’
s 25 N 957
61 TEZ, v of PEM e €39
A _fes JT TE PENS @
10 E4 A - 2 3
9 o o 2 1
19 7 Z
e19-2 002 TR\, M 0o )
1 DD3 2
- o D
€16 or| DDA | [} o
1 [ oos #E : B B
€14 ! DDGUV / %) ost BI 0&2 : a
62 | \puz /s BI @48
._, | o, %) ) PL1 e49)
e2! PU3 a. \ - e50)
e24) Pu4 - p PL3. 51
075 PU ¢
23 PUS a7 g PL4 e52)
- o PL 089
e22) PUG Z— % PL5 652)
€21 PUT % PL6 654)
€20 PUS PP PL7 65
PLS €59
Figure 2 Confirmatory Factor Analysis Model
Table 5 Discriminant Validity
PL BI M PEM PEOU PU DD TE EE PE
PL 0.846
BI 0.751 0.886
M 0.705 0.681 0.784
PEM 0.669 0.613 0.507 0.810
PEOU 0.622 0.643 0.558 0.554 0.772
PU 0.657 0.595 0.521 0.552 0.550 0.760
DD 0.751 0.691 0.612 0.608 0.600 0.614 0.802
TE 0.632 0.640 0.509 0.569 0.534 0.527 0.662 0.749
EE 0.618 0.568 0.490 0.488 0.466 0.495 0.639 0.530 0.748
PE 0.696 0.614 0.534 0.547 0.479 0.574 0.683 0.582 0.540 0.804

Note: The diagonal represents the square root of the AVE for the corresponding dimension.
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Structural Equation Modeling

SEM was used to assess latent variable causality, with fit indices showing a well-fitting model: X2/df
of 2.181, RMSEA of 0.050, and IFI, TLI, and CFl values above 0.9, indicating the model's explanatory power
(Table 6).

Table 6 Structural Equation Modeling Fit Indices

Parameters X2 df X2/df  RMSEA NFI IFI TLI CFI
Excellent threshold - - <3 <0.08 >0.9 >0.9 >0.9 >0.9
Model Value 2637 1459 2.181 0.050 0.851 0.914 0.908 0.913

Hypotheses H1 to H10 showed significant relationships, supporting the model's reliability and
explanatory power (Table 7). Specifically, H1 (PE — BI) had path coefficients of 0.137 (standardized) and
0.129 (unstandardized), with C.R. = 2.723 and P = 0.006. H2 (EE — BI) had coefficients of 0.099 and
0.097, with C.R. = 2.069 and P = 0.039. H3 (TE — BI) had coefficients of 0.158 and 0.185, with C.R. =
3.087 and P = 0.002. H4 (DD — BI) had coefficients of 0.179 and 0.202, with C.R. = 2.93 and P = 0.003.
H5 (PU — BI) had coefficients of 0.113 and 0.115, with C.R. = 2.809 and P = 0.005. H6 (PEOU — PU)
had coefficients of 0.576 and 0.577, with C.R. = 11.076 and P < 0.001. H7 (PEOU — BI) had coefficients
of 0.225 and 0.229, with C.R. = 4.321 and P < 0.001. H8 (PEM — BI) had coefficients of 0.139 and 0.133,
with C.R. = 2.861 and P = 0.004. H9 (M — PL) had coefficients of 0.358 and 0.333, with C.R. = 9.219 and
P < 0.001. H10 (Bl — PL) had coefficients of 0.667 and 0.619, with C.R. = 15.825 and P < 0.001.(Table 7).

Table 7 Model Path Coefficient

Path Standardized Unstandardized SE CR b R2 Result
Path Coefficient  Path Coefficient
PEOU—PU 0.576 0.577 0.052 11.07 xxx 0.33  YES
PU—BI 0.113 0.115 0.041 2.809 0.005 0.66  YES
PEOU—BI 0.225 0.229 0.053 4.321 xxx YES
PE—BI 0.137 0.129 0.048 2.723 0.006 YES
EE—BI 0.099 0.097 0.047 2.069 0.039 YES
TE—BI 0.158 0.185 0.06 3.087 0.002 YES
DD—BI 0.179 0.202 0.069 2.930 0.003 YES
PEM—BI 0.139 0.133 0.046 2.861 0.004 YES
M—PL 0.358 0.333 0.036 9.219 el 0.57  YES
BI—PL 0.667 0.619 0.039 15.82 xx® YES

Analysis of Interview

This study interviewed 30 participants on WeChat's role in teaching, using Nvivo for thematic
analysis. Findings highlishted benefits such as anytime communication, personalized learning, resource
richness, and group cooperation, alongside drawbacks like student distraction and mobile dependence.
WeChat use in teaching was influenced by school policy, teacher tech proficiency, and parental and
student views. Teachers prioritized guidance and resources, while students emphasized communication
and cooperation. Analysis linked WeChat's advantages and disadvantages to influencing groups and
factors, offering a comprehensive view of its application in teaching, including experiences and future

considerations.
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Conclusion

This study utilized CFA, SEM, and interviews to investigate pre-service bilingual teachers' views on
WeChat in education, uncovering variable interrelationships. Key variables like performance expectancy,
effort expectancy, technical efficiency, digital divide, perceived usefulness, and enjoyment positively
influenced behavioral intention, while motivation notably affected perceived learning, and behavioral
intention predicted perceived learning. The findings underscore the complexity of integrating WeChat
into teacher training, indicating future research needs, including longitudinal studies, technology
interactions, and comparative analyses across contexts. The study provides valuable insights for crafting

effective tech strategies in bilingual teacher training.

Discussion

Perceptions of Pre-service Bilingual Teachers towards WeChat in Training

This study assesses pre-service bilingual teachers' perceptions of WeChat in their training, finding a
generally positive attitude. They view WeChat as advantageous for communication (Sun & Suthers, 2024),
resource sharing (Gan & Li, 2018), and collaborative learning, enhancing interaction and cooperation.
However, challenges include potential distractions (Fox & Moreland, 2015) and managing information
overload, with some noting complex information as a distraction and difficulty in filtering and organizing
content on WeChat.

Factors Affecting Perceptions and Their Effects

The second research question delves into factors influencing pre-service bilingual teachers'
perceptions of WeChat in training, noting direct, indirect, and total effects among perceived ease of use,
effort expectancy, technical efficiency, perceived usefulness, perceived enjoyment, motivation, and the
digital divide. Perceived ease of use influences perceived usefulness, which in turn affects behavioral
intention, with total effects combining both direct and indirect influences (Venkatesh et al., 2023).
Teachers view WeChat more positively if they find it enhances performance (Chao, 2019), is user-friendly,
and beneficial for learning (Singh et al., 2023). Enjoyment and motivation (Wei et al., 2023) also foster
positive attitudes, with perceived enjoyment being pivotal in technology acceptance and use
(Fan & Wang, 2023).

The Influence of Digital Divide on Pre-service Bilingual Teachers

The study highlights the significant impact of the Digital Divide on pre-service bilingual teachers'
perceptions and intentions regarding WeChat use (Singh et al., 2023). This divide can lead to challenges
such as difficulties accessing and processing materials (Burton-Jones & Grange, 2023), lack of resources
(Parker, Morris, & Hofmeyr, 2020), and inadequate technical skills (Van Deursen & Van Dijk, 2023),
potentially reducing teachers' intentions to use WeChat and impacting their training effectiveness. Thus,
the Digital Divide is a crucial factor in considering pre-service bilingual teachers' perceptions of WeChat.

Debate on the Role of Technology in Education

The debate on technology in education, like WeChat, underscores its potential to boost learning
experiences but also raises concerns about distractions and impacts on student attention (Singh et al,,
2023), highlighting the need for a nuanced approach to tech integration.

Research Limitations

This study's limitations include a sample confined to pre-service bilingual teachers in Jilin Province,

China, potentially limiting generalizability. The qualitative interviews with 30 participants may not capture
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all perspectives, and the surveys, focusing on specific variables, might miss other factors influencing
WeChat's perception in training. These constraints are important to consider when interpreting results .
Notable Findings
The study uncovered additional insights beyond the research questions. It found varying WeChat
usage frequencies among pre-service bilingual teachers, indicating individual differences in adoption and
utilization. Teachers with more technology experience and familiarity with WeChat features had a more
favorable view of its use in training .

Recommendations

Educators and institutions should acknowledge WeChat's value in bilingual teacher training,
promote its curriculum integration, and offer training for effective feature use. To tackle issues like
distraction and information overload, students should be taught strategies for goal setting and
information organization. Tailoring WeChat use to students' individual differences and experiences can
boost its effectiveness. Institutions should also establish secure, appropriate WeChat use policies in
training, safeguarding data privacy and integrating guidelines.

Recommendations for Future Research

Future research should track pre-service bilingual teachers' perceptions and use of WeChat
longitudinally to understand shifts with experience. Studies on WeChat's effects on language proficiency
and pedagosgical skills in training are also needed. Research on WeChat's synergy with other educational
technologies can optimize tech use in bilingual education. Investigating long-term sustainability and
integration of WeChat in teaching is valuable. Comparative studies may uncover regional or contextual
factors impacting WeChat's effectiveness in bilingual teacher training.
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Abstract

This research aims to: 1) develop and analyze the effectiveness of a science learning activity sets
based on the Predict-Observe-Explain (POE) approach on the topic of Forces in Everyday Life for
Grade 5 students, ensuring that its effectiveness meets the 75/75 criteria, 2) study the learning
achievement, and 3) study the learning skills, and 4) study the satisfaction with the leaming activity.
The sample group were 23 Grade 5 students from 3 participating schools in 1st semester of the academic
year 2024, selected from a total of 60 students across 6 participating schools. They were selected by
purposive sampling. Research tools include a POE-based learning activity, an achievement test, a learning
skills assessment, and a satisfaction Assessment Form. Data analysis and data present E1/E2, average,
standard deviation, and the growth scores. The results showed that: 1) the learning activity achieved
an effectiveness of 80.48/80.33, which exceeded the set criteria, 2) the post-learning achievement was
significantly higher than the pre-learning achievement, with a high average growth score. 3) the post-
learning skills were significantly higher than the pre-learning skills, with the highest development in
collaboration, analytical thinking, and communication, respectively, and 4) the overall satisfaction with
the learning activities was at the highest level (X =4.66, S.D. = 0.47)

Keyword : Science Learning Activity Sets Based On The Predict-Observe-Explain (POE), Achievement,
Learning skills
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2.2 fernuanansalumsneveanind TeliiAomafousludem 452 051 Wniian
2.3 fienudludlomitaouduegied 4.61 050 Wniian
2.4 Fenuduiues Winwusihuas Suilseanufaiii 4.65  0.49 Wniign
2.5 fiamuseuiiusensiasuniamaineins 483 039 Wniign
57U 4.63 048 anilgn
3. fufanssunsiFeul
3.1 danuiaula uasudauszasdlunisiseusegetniau 470 047 Wnitgn
3.2 dndomsFousldivanvauiuianssunisisous 4.57 051 Wniian
3.3 fnsaRALNINLLIARLUY POE agedniau 478 042 Wniian
3.4 Hnvinwensi3ouiiunisieans Aedlasnesi wasarwsiudle 478 042 Wniian
3.5 iuanunsalfifluBisuszsdriu awnsathluldls 496  0.21 Wniian
57U 476 043 aniign
4. unsiauagyssiliung
4.1 mylawazUseiiiunaiinnudniay 4.65  0.49 Wniian
4.2 apnAdeIiuIAUTTaIAnIsIseus 452 051 Wniian
4.3 ImyiouarUsziiunavanvanguiuy 461  0.50 Wniian
4.4 finsuuzuumavesdmey Wielimsiunanisidous 4.48 051 Wniian
4.5 irudnlauuageisss 4.65 049 Wniian
57U 458  0.50 wnilgn
AW 4.66 047 aniign
dsduazanusena

1. WamsUssliiuyseanSnmuesyeianssunsiseus;

fUsgAnsamindu 80.48/80.33 Feganininaueiunsgiu 75/75 ikl o1aiflosnanyaiangsy
n15i38uiinermansiuy POE Usznausie 2 yadanssy lau ynfanssuil 1 usedns (resultant force)
wazgARanTIufl 2 wsadoaniu (Friction force) fnn3i3oufifudunouliagdaouldlifuuuamslunis
Famaiseud lnagaziinsdanioaninwindon uazrgUnsnllugamnasslinfould sudeyafansauiidomi
dlade Samuszneuiimngay Sdomnszfuanudnaoaunsnidussey SeonszduliinGouiidusnlu
nsvinAanssy annsadeufifenleaiudinusediiu duadumsimuniinuenszuaunis diunisiiaue
anumsniuuiiugruanudiiu IFdune astiovnaes fgaidemdmeu teliinEsudsauasdummanain
osuneieatueuAaowulild vilstnidouains wasudlousudssanufndunindlfgndesmuauduais
AonARINUNUITBT8 Je Ngao, 2022) fiwu Uiz?m%m‘wsumﬁqmﬁﬁ]ﬂﬁumiﬁaui‘iwmmamé 399 fnans
Y09uaT veeTinSuTuUsEOUAn TR 4 Windu 97.12/80.91 uaraenadastunuiseves (Phuduangchit, 2021)
finuin msdnRanssunisaeulnednfanssunisiioudiuuduiazmanug (56) saufumnaia POE Liledaady

HAFNONENIINITTOULALTINBENTEUIUNITNININGIA1EASTUYTUINTT VoINS suTUT e AN WU 2
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WIMEIans ITeansiadeuiarise duseansamwindu 80.07 / 82.98 wenanildtaenadesiuauideves
(Jonganurak, 2017) AiMud1 YAAINTIUNISITEUS 1509 UsTEInTe dnfudinifeudulseufinyiUa 1
NUsEAVBNINAINNAIIINTFIU 80/80

2. wansussliunadunvinenisiFouresinidouilliyeianssunsiFeudiuu POE

fazuuuiannsduing wiriudesay 65.79 egluszduimuinissedugs MlriniFeuiinadugns
mansiSoundaSougsnitneusou e1aideswnannisianisideuiuuy Predict-Observe-Explain (POE)
Junguiineuaniaitadiiduaiunisaiizesdanuife flowmuiuguauiiasUssaunisaifa dethin
UszgndldiunisiFeuiseinineimanifiuiunssuiunsidn Soudufujiasmeaueadudifey Jeiili
tniFeuilonialunsdinauunAnvesmues fauuwuunAnegnaduszuy dwalfmaioudiiuszansa measdu
donAdoafunuiferss (Bunphet, 2024) inuin wadugrismanisiFouvestinFeuildiuitnisianisSoudiuy
yhue-dunn-e3u1e (POE) $rufudonisaeusnelusunsu Solidworks nduSeugeninneudeu uazuadugnd
yansBouvdaioussnindisnsdansSeuiuuuyiune-dunn-eSu1e (POE) srufudonisasusnelusunsy
Solidworks WagFsmsiansiFeusuuuund (56) uansnsfuseaiidedndymeadafisedy 0.05 uazaonadesiy
NUATEUe9 (Samae, 2022) Anun maé’quémwmiL%'au‘wa”aL%'aumﬂﬁ@Lmﬁwum%ul,é”ma%uﬁq
(M-Learning) vulnsdnvidedasiufumeaiiansaouwuunune-duna-aiuse (POE) vesinidsudulsandnm
Ui 6 ganinneuSeu TnsazuuuadseuFeu Wiy 13.47 dudsauunnnsgiuwiniu 1.978 wazazuuulade
pdudeu wirfu 17.73 drudsnvuninsgiumindu 1.258 venainiidsaenadesfuauifeves
(Rattanajamit et al., 2021) fnudn dndeulinzuuunulifaminerransildanuuuiaLulAningmans
aLTEUgINIInewTey uivaenafeeiuiuITeves (Somman, 2020) finuin maﬁquéwnmsﬁau%m
WemansvesiniFeunduieulagldinalia Predict-Observe-Explain (POE) geninnaulseu

3. mamsUszdiuvinugnsiSouvesinGuiildynianssunisSeusiu POE

vhlinGouiivinugmsisouindaiouganitneusou lneAiaunsgaianiusonsvinugiunssiuie
aglusefuimunnissefugeann dawvinwedunisAniinsied wagsinwesnunisdoans eglussiviiamnis
seiuge enallownann msdanisiSeuslagldyaiassunisiouduuy POE duasuliinGounsumanulegly
wanalszneu Wenlosenuduiiusing 1 Ifedslivaiing Usuanainuuansisvesudaztusiiunisnnans
oumany ofuse agU duasulithieudnauls adsesdand wasidenloannudiau Andu vindu uitgym
B wfeufiRnanssuswiugdy wandsuanufndiusuideulutuieuld aenndosturuitones
(Onthong, 2023) iy mJssauzmsa‘ﬁmaﬂsmgmsmﬁwﬁﬁmmmam%‘uaqﬁﬂﬁ'auﬁlé’%ﬂ N133ANSISU3
WUU POE flazuuiados 71.31 inunasidesas 70 uazaonadosiuauidoes (Yamsawai, 2023) finuin
AZLULTINWEN1SANIRT IR Ve sinSsuna LT oumenInnsIunsiseuiandnews ey wavamninununiosay 70
uenaniifiannadosiuauifores (Suwannakan, 2020) nuth dniFeunnnguildnisdouiuuy Predict-
Observe-Explain (POE) fiazuumadsnginssunisinaudundudoud 2.47 - 2.91 agluszdud Andu
Jovay 100 IuidanAR0INUNUITEVBY Je Ngao, 2022) U1 BinBEATEUIUNITNIINEIAd@As YAl uulaY
lgyaRanssugandneusey

4. wamsUszdiumnufisnelasefianssunsiGeuivesiniSeudldyanonssumsiiouiuuy POE

vhlidniGeuilenuitonelasieanssumsiious T,mstw*nwwmmaaiuamumnmam fAnadewiiu 4.66
Arduiesuumsg ity 0.47 aenndestuauufigiureamsise oradennandunounisdisaniug
aullpUUR Wiun1sesune wensal dune wazedute Hnafiennnuiannisesuiy vilrdniseuidnyiinie
n&uanseen Tussgdlalunsdeud nseduliiAanishnlieneiuarainsassdunfalm 4 Banadlafidnts
89y uazfinAuguluntsFoud deandeatfuauideves (Bunphet, 2024) wuih ndamsdansideudinizou
fildsumsdnnisiFeuduuu POE Saufvdensasuselusunsu Solidworks fianafseinemansgsnininbou
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filFFuisnnsdnnisiSousuuuund (56) egaiifedAynsaiafiszfu 0.05 uazasnndesiuauidoves
(Yamsawai, 2023) wuin azlumadsvessziuanuiisnelavesinzeuiiFouseuinnssunisiouiand
fAnvindu 4.42 mag’meumanm LATEDAARDINUITUITEDY (Onthong, 2023) U1 ANUNINelane
n1s¥an1siFousuvuriiune dunm o3une (POE) wastdni3oudulszaufnwdi 4 Tusedu 3 fenelaunn
(X = 2.70, S.D. = 0.49) uenaniidedenadesiunyiseves (Apiwattanangkul, 2021) wWua1 dALS8uULlAZLUL
anuflenelasenisdnfanssumsiFeulaslinisdanisizouiiuu POE Tunmsmegluseiusniian (X = 4.86,
S.D. = 0.31)

Jorausuu
1. Toaussuzlunsinaideluld
MnnnslgaRanssun1sSouiuuy POE dunalddn dnisoulifamnmssuinuymsieanstesniiney
nsi3eudiiudy q fiifvadesmsiinisesnuuuianssuiutunisdears nvsdiaue nsuaniudsy
AruAaiusywisandnlunduiiniFeudiudy
2. Sowausuurlumsiisendioly
a. msfinseenuuuianssufiaenndostuuiunvedlsaion YU s InUsednTu
Tagonathiag videanuiiddnlulsaSeu vioyuen iaiaduanumsninsgduauaula e lvitniSeu
fdarwauls warufoRfansalderafulsyansnmay
b. YARINIIUMITEUTUUY POE
Juilonmlusedutuussannu 9 5 vliinSeudusu ldaunsoiluusuldld Senasinsiaun
gafansauludonividesdu 9 uarlussdusudu q dold ilonsedulfiniFeuanisdeus uasiinue
maﬁauiashwimﬁm
c. sinmsfnwnieafuineenssuiunisiudu o
wazilUusuldmuaninsede warsydutusgiamuvay Wy anuainisaluniseidym
AMUANASTIIATIA ﬁﬂwsmzmumimﬁwmmam%%’uqq wnwensidmalulad 1Judu lngeiafinsld
doddnvseting wolyarussAvgunduitielunsnssduinSeuluseninmsdeus
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m&ﬂwamm*ﬁ'” diedaaduinuznisuddymaundnnisuundadeiuaifiussansamaiuned 80/80
2) WisuifsunaduqrsmensieuvesinFeuneu uazndanisliueanumsinu wae 3) Anwianuiiele
yoansldvedmnunisfinugn “musen 13 Fmvytheanad” nauiegisfetiniGoussdudulssondinudi 4
TsadsulsaSousyadvsaal S1uau 35 au ldnnsduenaine wdesdlefldlunddede 1) vesanunisfng
Ya“Ausen 13 Tavytheaunil” Seszneusie dofdviauazuedainy 2) uwudssiiuguamussdendviauay
UBSANNNITANY 3) WUUNAABUUITHEUANMUIVANNISWWIAATIAININ 4) LUUNAFUNSLATYIANUNENNTS
LnAnBsAan wag 5) wuuaeuauaiielefifidevssanunsinuye “auses 13 Tiavytheannil”
adaflilunsinneideyariade dubsiuuwnnsgiu uaznsageuil ianSIdenuin 1) sansuszidu
AUAINYBIUBTALNNNISANYIYA “A1nTey 13 TinuyUoaadl” Taefifeavig wuirkiuaunmdedda
fnaunmegluszduundign (X= 4.67, SD. = 0.21) vesanunisfnwiyainaunmseduaniign (X= 4.73,
SD. = 0.28) fiUszdAvBn iy 82.57/83.29 Fsgeninunausi 80/80 2) HansUTsuifisusadugrsniensiFeu
rounagndanslduesainunsinuya “muses 13 FiavyUreaiail” Tngldnismaaeuand (t-test) wudn
mLa?%aﬂw,uuaauwé’qL’%EJuqﬁﬂ’jﬂfiauL%uaﬂwaﬁﬁaéwﬁﬁymwmﬁuaﬁaﬁssﬁu 0.05 wag 3) nan13Usziiuy

AnufisnalavesinSeuiiidevesainunmsfnwegluseduuinian (X = 4.61, S.D. = 0.57)
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Abstract

This research aimed to: 1)Develop and test the efficiency of an educational board game set
‘Following the 13 Wild Boars Academy’ to promote problem-solving skills based on computational
thinking principles, with an efficiency criterion of 80/80. 2)Compare students' learning achievement
before and after using the educational board game. and 3) Study the satisfaction of using the "Following
the 13 Wild Boars Academy" educational board game set. The sample group consisted of 35 fourth-grade
students from Thanyasitthisin School, selected through simple random sampling. The research tools
included 1) The "Following the 13 Wild Boars Academy" educational board game set, comprising digital
media and a board game. 2) Quality assessment forms for digital media and educational board games.
3) Test to assess knowledge of computational thinking principles. 4) A problem-solving test based on
computational thinking principles. and 5) A satisfaction questionnaire on the "Following the 13 Wild Boars
Academy" educational board game set. Statistics used for data analysis included mean, standard
deviation, and t-test. The results of the research showed that 1) The quality assessment of the "Following
the 13 Wild Boars Academy" educational board game set by experts found that the digital media quality
was at the highest level (X = 4.67, S.D. = 0.21), and the educational board game set quality was at the
highest level (X = 4.73, S.D. = 0.28). The efficiency was 82.57/83.29, which is higher than the 80/80
criterion. 2) The comparison of learning achievement before and after using the "Following the 13 Wild
Boars Academy" educational board game set, using t-test, found that the mean post-test score was
significantly higher than the pre-test score at the 0.05 statistical level. 3) The students' satisfaction

assessment of the educational board game was at the highest level (X = 4.61, S.D. = 0.57).

Keyword : Educational Board Game, Problem-Solving Skill, Computational Thinking, Learning Achievement,

Primary Education
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pgiuszanSam fuiiu wazdialusssn Tnsfvuaunsgruieliiniouldianudla wazlduuade
Badunalumsuidgmitnuluiingds Jagtuiinsiannsuuuumsinnisfeuslasussgndlindnnisuuiin
Wamwanldlunsindineen1sAauilaymdmsudisoulunnseau degrudulunuideves (Taya &
Pankaew, 2023) fiynyjsnglunmsdaaiurinvenisunlymimignisdanisiseunsaeusisuasanulagldaues
HugruilesianunfonssumsSeunisaeuiiiislusmenmaynaungiouiuguivesnsBouinusadumals
Tunsi3eug uenaniinisnwvestininms uasdnidenuidinsiauguuuunisdaniadouinmsdafonse
Wevmurinyzauamnsadunsaauddgmilagussgndldundnnisuuifndduna luauideves
(Jatuporntienchai, al., 2022) ﬁmiﬁﬂ‘mmﬁmmsﬁ'auﬁfmsﬁﬂL%aﬁﬂmzuLﬁaﬂ’@ummmmmmﬁmmsﬁm
uwitgdmiuiniSeussauugu e uarluanuideves (Kumkeam, 2023) ldwunguuuumsdnnisiseulagld
NILUIUNITIANITTHUIUUU Active Learning mukwIRadiwmaniieRauinv nsAnuddym QGEGREE
nsdsudinereansuazmalulad Grenisduin) sesinieudulszonfnui®i 3 lsaSoumeauia 3
TAgnanNN1TLUIAALTIAIUIA (Computational Thinking) Us¥nouniy 4 89AUIzAUAEAUAD N1TAIUUNA
Uszinutlymgos (Decomposition) N153A313UWUL (Pattern Recognition) wi3ARLauNSTsY (Abstraction

Naaa A

Thinking) kazn15eenuuUdanasfiu (Algorithm) ndnnisaenarlunisligiSeuiiisAndiinnssuiunis
widamlasannsodmssinetadnssnsdustuuuaradneassd saumaansaisandsiualiusuld
wAladaymluanudvsing q legreniuns Wudsglenilunsrogenssianuisieg seld (Chusaenenil, 2020)

msvedainunysegndliluieFeuansswi 21 dulunagnsdrdnlunisinnisBousiein (Active
Learning) Feffunumdrdglunsujgunisine vesanuduesesdiefiiiuszansameelfinganunsaysannis
unBsudtuasyinldogaasia SniediduaiulinGeuldGeusinunsadioufoioss feilugni s
finwzuarIsAnegnadugusssu venandnislivesmnudasaineusseniamaBsuiiaynauuasiiaugy
nazduliidouron FoudimumuesedadlesdmalininFountsaouiivssavsamuniu uasdSeuldsy
mswanvinugiisududmiunisdseiinlulangaiiagiu (Equitable Education Fund, 2023) dadenndesriu
Ha91UId809 (Eiamwilai & Sirawong, 2021) ¥1A15ANYILATWAILIUBIALANATNUUINIINITANDEI9E]
J9sugaiieduasuanulunadeditaveninSeutuioninudi 1 nudmanisldvedanunuuun
nenshneeiiiasugraieduasuanuiunaiiiodiaiinadugninansSsundanideudevesang
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(Smith & Ragan, 2005)
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wANNSLUIAALTNATUIA
(Decomposition, Pattern Recognition,
Abstraction, Algorithm)
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2.1) mawIeuiny
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Prevention and Mitigation, 2019) faudsany
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1. Wauuagnaaeulszansamvesueiainumsinuiyn “amses 13 Finnytieniadl” iiledueasy
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3. ieAnwenufianslavesnislivesanunsinuge “auses 13 Favytreanedl”
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Uszwns e thidsuseiutulssoudnui 4 seSeusyaansaad § Janiaunusil Suau 8 e Uniseu
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naufoEng fetniSeutuuszaufinuli 4/3 TsaSeusyadnsaal nmansdnui 2 YnnsAne 2566
$1uau 35 Au Bsldnainmsgunuungy (Cluster Sampling) TnelivieaiFoudumirelunisgu

2. veuwaduiom

ansedl 4 walulad winsgiu 1 4.2 dilauagldunfadednnalunsuitdyminuludingiesadu
Funouwazusyuu Winealulad asaumakaznnsaeanslunisSeus msvihen uaznsudtiymldegnad
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Tneflifemifldlunsitmundenitauarvesmnunsinwiioduasuvinuy msudtym fo msuddaym
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Teaching Science and Technology, 2018)
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A “musey 13 Tinvytheaneil”
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1. Aengndgmainmsdanisiteunisaau
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2. AnwidTauazanszmaGouiununans
nauansEN3Beudiveneans anseil 4 walulad Gnenmsduan) @iudiudse we. 2560) sumdngns
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domlumsaddeddva uanduuumndunsiuvesainunisfinw
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Tun1seenuuudeddnanisuidymaundnnisuuifnidadiuin uazn1seenuuuvasANNNISANY
fisaziBonded



2 . &
ey lans qq\ﬁ\

1. eenuuUAeRdva
ﬂWiLLﬁ'ﬂzgmmuwé’ﬂmiLLmﬁmL%qﬁ’lmmimauuimmuﬁammmmmszﬁ 13 %%ﬁumﬂﬂ’]ﬁmg’mmq
wlaifermesnidu 5 dui
ddl 1 iomiienfundnmsuundndeinniu 13 ?j%ﬁuwaﬂﬂmmmﬁ
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winn9al 13 FPavgtiAnogludvans
dufl 3 Lf‘jamlﬁ'mﬁmﬁwaﬁgmwu (Pattern Recognition) tun1simuaguuuunisii 13 nyun
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3. @ kUUUTEEuRuA M
vosdeRivianazuaianunIsinegn “auses 13 Fiauydioanad” dafufidersgydudon
frunsiaundeddvauazfunisfauivesainunisfnel Tnsuvsuuuyssifiueenidu 3 yadniy



?iimm qq\"

nsUspiduidion Uszilugunmdedivia uazUssiliunauninuesuasainunsAne wuudssiiuis 3 Ynasa
pundnnIsAmnmTEIM IR AsRITaLa N sTmLve SN AN 9ndutiluussdiulaelidenney
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uazUszifiunaLiteUseifiunazasiaeumeinuaenades (100)
a. MIeaeasIUTIUTINdaYa
i vesedldiudiFounguidnilaldngusiogng S1uau 4 au
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IassnsuidymanamdnniswunAndadiuim
3. danmsiseudlaglideriaFemdnnsuuAndsdinn uaddsinGewhuuuiins
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Han15UsEIiiulsEansamuesanunsfineyn “a1uses 13 FianyUreaall” iieduaSuinye
NMSUATYMIAIUNANAITHNAALTNAIUIA dusutinssutuUTzoufnun U9 4 uanisisazidenlunsned 1

M50 1 HanTIATIeiAUsEaEMNUBIURIANUNSANEYA 90 “anuses 13 TInvudreneil”

Uszansan SUUULAY AZLULLRAY Sauaz
Usgansninnszuiunis (E1) a0 33.03 82.57
Uszansnmmaans (E2) 20 16.09 83.29

91AM5197 1 w1 msdamisiieudueiainunsinmiyn “amses 13 Tanytienneil” Weflninwy
nsuidemenundnnisuwanddiun Wiuinideuduussaudne 39 ¢ Tsadeusyansaad Jaminunusiil
§1u9u 35 au Ifazuuuledeseninanisinnisiieud fevas 8257 uagazuuuladendenisinnisiieus
Yoway 83.29 FeagUléin vedainunisAnwign “auses 13 Tiamytreaned” ieflniinwemsudtymanu
dnnsuLIRnEsA I SUsEAVEAM E1/E2 Winfu 82.57/83.29 Bsgendninaust 80/80 fifmual
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wadugnIInIseuifisueianunsfinyiyn “awses 13 Fanytrennnil” wanssisazidenlu
A5 2

5197 2 MINETURANISIUSBUTIBURAdUgYIEN 1IN TS Bu AR dviansuA UeynauvannsuuiAnied

AINAADY 31U (AU) X S.D. t Sig
noOUIsU (Pre-test) 35 11.80 3.47
—— -10.34 0.00
#a9L58U (Post-test) 35 17.31 2.25
*p < 0.05

91nn15197 2 aguldazuuuaouiouiou fidads 11.80 uazazuuuasundaieuiiade 17.31
idoiFeuifisuasiuudiedsnouFeulaznduiounuin Aiaderewadugrisniamaiiouganitazuuumagoy
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HuderasuiieliiniSouldinisiSouinannsuundadeiwinlagldnsddne wnnisal 13 Tn
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Abstract

This research aimed to 1) develop a training program for visual control system skills using
the SCHEMA teaching model for industrial technicians and apply it within a control system; and
2) evaluate expert assessment of the routine visual training set based on the SCHEMA teaching model
for industrial technicians. The results showed that: 1) the expert training set for visual frequency
inspection skills, using the SCHEMA teaching model, developed good ability in industrial technicians.
Specifically, the manual was highly recognizable (X = 4.8, S.D. = 0.12), demonstrating good teaching
quality. Overall vision also showed good quality (X = 4.8, S.D. = 0.12), with very good quality in teaching
overall (X = 4.58, S.D. = 0.36). 2) In the area of visual welding perception, the SCHEMA teaching model
for industrial technicians resulted in an efficiency increase of 81.52 / 86.97. The visual inspection training
program with the SCHEMA teaching model for industrial technicians aligns with the research plan and

can be applied to develop visual welding inspection within a control system.

Keywords : SCHEMA Teaching Model for Industrial Technicians, Training Package, Visual Welding Inspection
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Abstract

The objectives of this research were: 1) to develop an online lesson based on the art-based lateral
thinking model and 2) to determine the efficiency of the developed online lesson. The sample group
consisted of 30 second-year students majoring in Computer Education, Faculty of Education, Nakhon
Phanom University, in the first semester of the 2023 academic year. The sample was selected using
cluster random sampling. Additionally, 9 qualified experts were recruited to evaluate the quality of
the online lesson. The research instruments used for experimentation and data collection included
the online lesson based on the art-based lateral thinking model, a quality assessment form for the online
lesson, and a learning achievement test. Data were analyzed using mean, standard deviation, and
the efficiency determination of the online lesson according to Meguigans' criteria. The research findings
revealed that: 1) The development of the online lesson based on the art-based lateral thinking mode,
it consists of 4 elements: the art-based lateral thinking model, learning evaluation, and coaching
2) The efficiency of the online lesson based on the art-based lateral thinking model met the established

criteria.

Keyword: Online Learning Environment, Art-based Lateral Thinking, Efficiency, Undergraduate students
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Abstract

The automobile industry has become a major role in both the global economy due to the rising
cost of oil and increasing carbon emissions. Thai government has been promoting the next-generation
automotive industry by focusing on expanding the current sector into more advanced technologies and
innovations, alongside implementing significant measures to support electric vehicles (EVs). These
initiatives will cover the development and strengthening of human capital for the working population,
emphasizing lifelong skill development to align with the evolving labor market demands. This research
aims to analyze the relationship between electric vehicle technology learning modules and occupations
through skill mapping and to explore strategies for developing EV technology readiness curricula to meet
future demands. The study invited experts from the automotive industry and related sectors for
interviews and group discussions using the Delphi technique to create learning modules for EV
technology that align with future needs. The research results demonstrate the connection between skill
groups and learning modules, as well as the relationship between EV technology and learning modules.
Finally, the study provides guidelines for a comprehensive learning management approach that
addresses multiple dimensions of skills. The prototype module outlines battery design and assembly
with defined objectives, learning outcomes, and learning management plans. This research serves as a
pilot project for developing human resources in preparation for Thailand's emergence as a global leader
in the electric vehicle industry.

Keyword : Learning modules, Skill map, workforce competencies, Electric vehicle
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Introduction

Nowadays, the issue of renewable energy is a matter of worldwide importance due to lack of
people with knowledge and ability to solve problems. The energy resources that are used from things
that come from nature in terms of using fossils will inevitably run out and will not be enough for
consumers (United Nations, 2012, MDB Working group on Sustainable Transport, 2015). The most
common use of fossil fuels is oil. The oil energy has been used for the use of machinery to produce
electricity and the use of oil energy for vehicles such as trains and cars. Using this type of energy will
cause environmental impacts, whether it's global warming from the greenhouse effect or the presence
of PM2.5 dust particles, which affect health and the respiratory system, which humans are involved in
causing all of these problems (Castro et al., 2017). It can be seen that the lack of knowledge and
understanding of energy use is a major problem. The world’ s dependence on petroleum-based fuels
needs to transform alternative fuel sources and a new means of transportation itself (Mehta & Modak,
2011; Jawalekar et al., 2020). The current alternative is to reduce the dependence on oil in the
automotive industry by switching to electric power instead. The electric vehicles will play an increasingly
important role in the global automotive industry and have the potential to grow further in the future.

The most important and effective human resource for energy saving policy is the personnel of
the agency who have knowledge and ability and keep up with technology. Therefore, the development
of knowledge and skills related to electric vehicles in terms of production, maintenance, as well
as building infrastructure to support electric vehicle technology is necessary to develop personnel along
with the growth of technology. Skills and competencies are not only basic concepts but also
the foundation on which humans can improve the quality of their work. Improving human skills and
abilities is essential for companies to maintain their competitive edge. The concept of future skills
including reskilling, upskilling and new skills provides a great opportunity for the development of human
skills and competencies, as well as adding new skills or competencies for human. Due to government
support helping to help consumers have the ability to purchase electric vehicles, measures to reduce
electric vehicle tax rates and providing subsidies for the purchase of electric vehicles (Tiprong &
Chairatana, 2023), price of electric cars and establishment of charging stations to meet demand (Poolma
& Rassameethes, 2021). They are related to the acceptance of electric cars, is a factor that promotes
the use of more electric cars.

The government agencies in Thailand are taking proactive steps in various activities, including
promoting education. The thirteenth national economic and social development plan (2023-2027)
emphasizes the importance of developing the legacy automotive industry into modern vehicles while
maintaining its potential as an important global automobile manufacturing base. Manpower is
an important part in leading the country to reach the set goals, especially in the field of electric vehicles,
which requires manpower with specialized potential both in the age group that will be a replacement
manpower or new job development for the industry in the future and non-aged group is important
personnel during the transition situation to new technology. What is currently found regarding
the competency of personnel with knowledge and skills in energy saving and electric vehicle technology
is still lacking. One reason for this is the lack of a skills map to map the relationship between learing

modules on electric vehicle technology and career paths. However, electric vehicle work is a new job
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which will lead to the emergence of new careers and require knowledge and skills that are very different
from before. Then the benefit of planning the development of manpower in the field of electric vehicles,
including the development of courses related to the field of electric vehicles to equip the manpower
with knowledge and skills to be able to pursue a career in the field of electric vehicles. This is in line
with the strategy according to the third goal of the production of electric vehicles of the thirteenth
national economic and social development plan. In addition, the development of skills maps will collect
and demonstrate the skills required for job positions and the skills that each curriculum will develop for
learners to help in planning the country's human resources and designing curricula that truly meet
the needs, which can be considered as a personnel development strategy.

This research aims to analyze the relationship between the learning modules of electric vehicle
technology and career paths using skill mapping, and to study the curriculum development guidelines
for preparing for electric vehicle technology to support future needs. It uses skill mapping, a method
that visualizes all human skills, to create a human improvement strategy. The mapping skill is a visual
representation created of all the necessary skills and competencies that human must have. It can be
used to develop curricula and training courses that are tailored to the needs of each human being.
This research was collected information on the careers and roles of each occupation, including the skills
and knowledge required to pursue that career. The work was conducted in the form of interviews and
data from the interviews were analyzed together with a literature review to determine focus groups for
skill mapping. The information received may include the career, knowledge and skills required in order
of importance. After that, it is analyzed the data, forecasted the results for the next 5 years and
determined the recommendations for curriculum development, which may consist of degree programs
or short courses. This research can develop a sample course to lead to a pilot in manpower development

to prepare for the transition to becoming a country in the world's top electric vehicle industry.

Literature Reviews

1. Electric Vehicles

Electric Vehicle (EV) are a promising form of sustainable transportation. It usually refers to any
vehicle that is powered, in part or in full, by a battery that can be directly plugged into the mains. It is
a practical alternative to conventionally fueled vehicles if the production of electricity used is not
polluting (Pichelmann et al., 2013). It can be divided into 4 types: i) Hybrid Electric Vehicle (HEV), ii) Plug-
in Hybrid Electric Vehicle (PHEV), iii) Battery Electric Vehicle (BEV) and iv) Fuel Cell Electric Vehicle (FCEV)
(Borirak, 2024). However, the electric vehicles have specific properties, however, that are novel for drivers
of conventionally fueled vehicles. Many studies have focused on various service operations issues that
are considered important in driving the growth of the EV industry. For instance, how innovative business
models might succeed long-term, how governments should encourage the EV market through incentive
programs, and how charging infrastructures can be built to satisfy consumer needs while minimizing
social costs (Dominkovi¢ et al., 2018; Lv & Shang, 2023). (Charoenthongthae 2023) studied about
becoming a business owner of an electric vehicle charging point in Thailand because the number of
electric cars in Thailand is increasing every year. This research is focus on the electric vehicles, low carbon

society, measures to promote electric vehicles in Thailand, and the electric vehicle charging point
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business in Thailand. (Jarasrungchawalit & Kasikitwiwat, 2023) simulated the electric charging stations
under the situation of analysis and evaluation service levels using queuing theory. However, method of
damaged batteries management for electric vehicles is necessary. (Borirak. 2024) presented a model for
managing batteries for electric vehicles that have reached the end of their life and are recycled. If
the battery comes from a normally used electric vehicle, additional testing will be done to ensure that
the battery has some life left and is still functioning and safe.

2. The 13" National Economic and Social Development Plan

The 13" National Economic and Social Development Plan (2023-2027) mentioned that Thailand is
the World’ s Important Electric Vehicle Manufacturing Base. It is being ASEAN’ s number one and
the world’ s 11" biggest automobile manufacturer/ exporter in 2019 with a total export value of
1,300,561 million baht. However, the world’s automotive demands are shifting towards electric vehicles
(EVs) partially due to advanced battery technologies, which lower prices and increase the efficiency of
electric vehicles, in addition a global trend towards low-carbon societies. The Thai government has
promoted the next-generation automotive industry by emphasizing an expansion of the current industry
onto more advanced technology and innovation together with determining key supportive measures for
EVs by supporting the development of nationwide infrastructure, particularly charging stations. The goals
of Thailand’ s EV industry development acceleration is in three areas including 1) To increase domestic
consumption and export demand for all types of EVs, 2) To encourage existing operators to shift to EV
production, and to support key technology investment in domestic EV production and 3) To build an
ecosystem of supporting factors. The aim is to achieve the targets set by the National Electric Vehicle
Policy Committee and to effectively mitigate environmental impacts. The developed goals for
connections between Milestone 3 and the main targets and goals of the 13th National Economic and
Social Development Plan and the National Strategy are 1) restructuring the manufacturing and service
sectors towards an innovation-based economy, 2) Developing human capital for the future and 3)
Transitioning production and consumption towards sustainability. For the working-age population,
emphasizes lifelong capacity building with continuous enhancement of capacity, skills, and competency
of the workforce in line with the labor market’s needs.

3. Skill Mapping

Skill mapping refers to the process of identifying and documenting the skills that are present within
a team, department, or organization. It helps match the skills of individuals with the requirements of
their roles, as well as identify any gaps in skills that might need to be filled. It is a visual representation
of all the skills employees have within a department or organization. It involves analyzing each
employee's competency related to a particular skill, especially abilities that relate to specific projects,
roles and tasks. This technique allows you to understand the abilities of employees and the value that
each of them provides. It can reveal the strengths and weaknesses of each employee. The skills mapping
is a strategic tool that enables organizations to comprehensively assess and understand their workforce's
capabilities. By identifying and documenting the skills of individuals across various roles, skills mapping
provides valuable insights into an organization's existing competencies and potential gaps. This process
allows organizations to better align their human resources with business objectives, identify areas for

improvement, and guide targeted training, development, and recruitment efforts. Ultimately, skills
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mapping helps organizations enhance performance, optimize talent deployment, and ensure the
workforce is equipped to meet both current and future challenges. It can be a personalized approach
to assessing and enhancing learner competencies (Touis et al., 2023). It can map skills and analyze skill

gaps of employees of a manufacturing organization (Rajvaidya, 2022).

Methodology

This research was collected information on the careers and roles of each occupation, including
the skills and knowledge required to pursue that career using Delphi Technique. It is a structured method
for gathering expert opinions and reaching a consensus on a specific topic or issue. This research was
conducted in the form of interviews and data from the interviews were analyzed together with
a literature review to determine focus groups for skill mapping and lead to demand forecasts for the
next 5 years. The mapping skill is a visual representation created of all the necessary skills and
competencies that human must have. It can be used to develop curricula and training courses that are
tailored to the needs of each human being. The information received include the career, knowledge and
skills required in order of importance. Then, the results of determining the sequence of occupational
needs that are expected to be important in the next 5 years will lead to the determination of
recommendations for curriculum development, which may consist of degree programs or short courses.
This research studied the development of human skills and competencies that is under the electric
vehicle production that consists of three main parts, consisting of the first part which is the parts and
production of electric vehicles, which includes main parts such as electric motors, batteries, etc., and
minor parts to assemble the vehicle or additional components. The second part is the infrastructure and
charging system. The third part is maintenance and modification of electric vehicles as shown in
Figure 1.

This information will then be used to develop a sample course to lead to a pilot in manpower
development to prepare for the transition to becoming a country in the world's top electric vehicle

industry.

Industry

e ~N

Maintenance and Infrastructure and

modification charging

Figure 1 The Electric Vehicle Production
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Results

1. Job Analysis

This research would like to draw on the abilities of experienced people to analyze roles and duties
as well as career paths that may occur in the electric vehicle industry of Thailand in the future, in-depth
interviews and search for such features. It started with interviews with people in the automotive industry,
including i) electric vehicle maintenance, ii) electric charging stations, and iii) electric vehicle production
industry, who are involved in creating basic career competencies related to electric vehicles. Then,
they are organized a focus group meeting to find guidelines for creating a module for learning about
electric vehicles. The skill and knowledge can identify as:

- Electric vehicle maintenance: Most of the knowledge is electrical and electronic engineering work
required for basic maintenance and maintenance, understanding the structure and mechanical basis of
automobiles, expanding knowledge on the electricity, electronics and computer programs, and basic
knowledge of safety, legal procedures and regulations for work. The necessary skills are thinking,
analyzing problems and communication for coordination with both customers and co-workers.

- Electric charging stations: The necessary knowledge is about working with high voltage electricity,
assessment of the installation location, investment, the pattern of program for creating communication
between electric charging stations and cars. Moreover, human should have basic knowledge and skills in
understanding the components of batteries.

- electric vehicle production industry: Most of the automotive manufacturing industry receives
structural designs or automotive parts that have production prototypes from overseas. Then, humans
should have the basics in manufacturing, designing production processes and learning about the
materials and equipment that will be used to produce electric vehicle parts. The important skills are the
use of technological tools in designing, learning about computer programs to understand the basics of
using the internal communication system of electric vehicles, skills in molding work and skills in analytical
thinking.

From the above information, it can be analyzed into groups of skills to be used as a guideline for
creating learning about electric vehicle technology in order to cover the skills to be able to learn in all

aspects as shown in the Table 1.

Table 1 Skills of Electric Vehicle Technology

Order Skill Meaning

1 Structure and transmission system Design structures, assembly systems, and

power transmission systems in electric vehicle
systems to be safe according to standards set
for electric vehicles, analyze and inspect
problems.

2 Battery systems for electric vehicles Design and build battery systems, Managing

battery operation and heat for safety
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Table 1 Skills of Electric Vehicle Technology (Continue)

Order

Skill

Meaning

Designing storage systems, equipment,

control systems and displays

data select

equipment and various systems. To be able to

Design storage  systems,
work together and develop programs for
controlling and monitoring the operation of

the system.

Charger work system in electric vehicle

systems

Design/build electric vehicle chargers and plan
the installation and maintenance of charging

station systems to ensure safety.

Installation and test

Integrate all electric vehicle systems to work
together and assess the safety of electric
vehicles, electric vehicle modifications, and
charging systems according to regulations,
standards, and Thai

laws, international

standards.

Maintenance and troubleshooting

Maintain  structural  systems, assembly

systems, and transmission systems in electric

vehicles according to standards.

Safety

Design/ construct and evaluate system

structures in electric vehicles according to

specified safety standards.

2.

Topic Analysis

After the focus groups meeting and in-depth Interview, data has been taken from an analysis of the

needs of various areas related to automotive technology. After that, a prototype module was created

for learning and creating expertise in electric vehicle technology, which is as follows.

- Module 1:
- Module 2:
- Module 3:
- Module 4:
- Module 5:
- Module 6:
- Module 7:
- Module 8:
- Module 9:

Automotive Technology

Autonomous

Basic Electrical Engineering and Installation

High Voltage (Operation and Standard)

Motor Technology (Maintenance and control, Thermal Management)
Battery Design (Pack/Re-pack, Operation Control, Thermal Management)
Inverter and Converter for EV Technology

Charging Technology (Onboard, Charging Station, Testing)

Programming (GUI, Dashboard, System Integration)

- Module 10: Embedded System (Hardware and Software)

- Module 11: Sensor, Interface and Communication Standard

- Module 12: Vehicle Monitoring and Control

- Module 13: Material and Production and Conversion

- Module 14: Regulation and Standard (Safety)
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Each skill has its own competencies under related with learning module. To analyze the data,
it was found that there was a relationship between expertise and career characteristics related to electric
vehicle technology. The nature of this expertise also has some relationship with the nature of the learning
modules, as shown in the Sankey Diagram in Figure 2. The system integration is linked to a maximum of
11 modules. The next skills that linked module are electric charging station management, structure and
assembly system design, battery assembly, powertrain management and control, future vehicles, cooling
system management, system testing and security management, respectively. On the opposite side,
it can be seen that module 11 (sensor, Interface and communication standard) is associated with the
largest number of skills.

To consider in-depth, the above professions by considering at the various systems that are
necessary for automotive technology that corresponds and covers all 3 areas, including electric vehicle
maintenance systems, installation of electric charging stations, and the automotive parts manufacturing
industry, they are divided into aspects including safety, charging systems, battery systems, structure and
power transmission, and integration of electric vehicles. The linkage of the modules can be seen in how

each aspect is related to electric vehicle technology as shown in the Sankey Diagram in Figure 3.

Module 6:3.
Module 13: 2 Il
Cooling system management: 5 l Moduie 7: 5
o> .
security management: 1 == P —_— 4.
- ule 5:
A, =
. -
Battery assembly: 6 I ) 7 S
- =4 - o
. . . . (. e
Electric charging station management: 7 I 28N\ N y — 14‘5.
~ - e -
-
- e Modute 4: 4 JJ]
Structure and assembly system design: 7 I — \!‘“‘ o
N Mmodule 3: 4 JJ]

-

- \ & .
System integration: 11 I . } Module 9: 5 l

Module 10:
L3 _—
Powertrain management and control: 6 I — —
- .-: - Module 11:6.
— —_— - <
System testing: 5 .
' Module 2: 4 JJ]
Future vehicles:
uture vehicles: 6 Module12:5l
Module 8: 2 Il

Figure 2 Relationship of Skill Groups to Learning Modules
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Figure 3 Relationship of Areas Related to Electric Vehicle Technology to the Learning Modules

3. Learning Modules on Electric Vehicle Technology

According to brainstorm ideas on creating knowledge that is necessary for the future manpower to
support work in electric vehicle technology, a set of technology learning modules (14 modules) has
been created the electric vehicles with learning management guidelines that are consistent and
comprehensive with skills in various areas. In each module will be elements of competencies that
learners should acquire, desired skills, course descriptions and plan for implementing the learning
modules that are consistent with building skills in electric vehicle technology.

The research selected Module 5, battery design and assembly, as a prototype module or sample
learning module, and the results of these prototype modules can be used for further development.
The reason for selecting this module is because it is a battery pack design and assembly designed to
improve the performance of electric vehicle personnel and can be used to increase the capacity of
unemployed people or those who want to improve their EV competency and new graduates.
The objectives are to transfer the basic knowledge of electric vehicle (EV) battery technology and working
principles of battery management systems and raise the level of labor competency in battery design for
electric vehicles and testing according to standards. The learning outcomes are creating personnel that

are in line with desired skills in electric vehicle technology as shown in Figure 4.
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1. Can select battery cells/modules/packs that are appropriate for the operation

of the electric vehicle system

2. Able to design battery systems/modules/packs according to conditions

3. Able to design appropriate battery management system

4. Able to design appropriate thermal management for batteries

5. Able to build battery systems for electric vehicles

6. Able to test characteristics/properties of battery cells/modules/packs according

to standards

Figure 4 Learning outcome on Module 5 Battery Design and Assembly

The content of this topic is divided into 5 sub-modules including 1) battery technology 2) battery

management system 3) thermal management 4) battery assembly and 5) electric vehicle battery testing.

The number of hours is divided into 42 hours for lecture, 101 hours for workshops and 142 hours for

work in the workplace. Plan for managing learning modules on battery design and assembly is shown in

Table 2.
Table 2 Plan for Managing Learning Module on Battery Design and Assembly
Sub-module Number of hours Skills to receive
Lecture | Workshop | work in the
workplace
1. Battery technology 7 7 14 - Use tools to measure/ analyze
battery cell characteristics.
- Test for specific battery cell
characteristics
2. Battery management 21 14 35 - Consider the installation points
system for electric cars
- Calculate load and select cells
in line with needs and conditions
- Calculate and design battery
modules
- Manage the battery system
3. Thermal management 7 7 14 Design a cooling system for the
battery
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Table 2 Plan for Managing Learning Module on Battery Design and Assembly (Continue)

Sub-module Number of hours Skills to receive
Lecture | Workshop | work in the
workplace
4. Battery assembly 7 a5 51 - Install fire insulation, heat
management systems, control
equipment, signal cables and
leads in the battery pack.
- Measure the resistance of the
battery
- Install battery management
system
- Electrical and working tests
5. Electric vehicle battery 28 28 - Insulation Test (HIPOT Test)
testing - Battery module/pack test
Sum 42 101 142

Conclusion and Discussion

Due to the electric vehicle technology will play a growing role in Thailand, then, personnel must
be developed to support and respond to the upcoming electric vehicle technology in terms of
production, maintenance and infrastructure. This research aims to find the relationship between learning
module on electric vehicle technology and careers using skill mapping under considering the human
skills and competencies, and develop a sample course to prepare for the transition generation. It started
collecting information from the interviews and to determine focus groups for skill mapping. The data is
covered on the careers and roles of each occupation, including the skills and knowledge required to
pursue that career. The data is analyzed and determined the recommendations for curriculum
development as 14 learning modules that are consistent and comprehensive with skills in various areas
for the electric vehicle technology. In each module will be elements of competencies that learners
should acquire, desired skills, course descriptions and plan for implementing the learning modules
that are consistent with building skills in electric vehicle technology. This research selected module 5
that is about battery design and assembly, as a prototype module or sample learning module. It identifies
the objective, learning outcomes and plan for managing learning module. Then, this research is
considered a starting point to lead to a pilot in manpower development to prepare for the transition to
becoming a country in the world's top electric vehicle industry.

Nanthakorn et al. (2024) focus on the life cycle management of EV battery packs, such as repair,
reuse, refurbishment, remanufacturing, and recycling. This research aims to explore future challenges
and opportunities for such strategies in the market in Thailand and to evaluate them from an economic,
ecological, and technical perspective. As well as, Nukitrangsan & Chomsuwan (2023) designed and
created the skill maps for factory electricians, using skill mapping to create training courses that are
suitable for employees' requirements, and evaluating the skills and competencies of employees.



?iimm qq\"

Sangchan et al. (2022) proposed a practical learing model or 4AMAT model to reduce downtime in the
process and to develop the problem-solving abilities of technicians through experimental learning
process based on 21st century skills requirements. Moreover, Baldissera & Delprete (2014) studied on
human powered vehicle (HPV) design for a challenge for engineering education by student team
challenges as efficient ways to stimulate students’ independent work, technical and management
learning as well as socialization and internationalization. The main returns for student challenge are:
better understanding of the sustainable mobility problem, awareness about the potential and the limits
of human muscular power, development of technical skills about design and engineering of lightweight
and efficient vehicles, stimulation of the HPVs market development, promotion of healthy and engaging

physical activities.

Recommendation for Future Research

For this research is a starting point of learning module as prototype module on battery design
and assembly of the electric vehicle technology. There are still 13 modules remaining to develop
curricula and training courses that are tailored to the needs of each human being. The remain modules
are 1) basic electrical engineering and installation, 2) automotive technology, 3) high voltage, 4) motor
technology ( maintenance and control, thermal management) , 5) inverter and converter for
EV technology, 6) charging technology ( onboard, charging station, testing), 7) autonomous,
8) programming (GUI, dashboard, system integration), 9) embedded system (hardware and software),
10) sensor, interface and communication standard, 11) vehicle monitoring and control, 12) material

and production and conversion and 13) regulation and standard (safety).
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