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Abstract

This research aimed to (1) develop a community-based integrated instructional model through
digital projects for secondary school students, (2) assess the appropriateness of the model,
(3) implement the model and examine its effects on students’ digital innovative creative thinking skills
at the secondary education level, and (4) validate the model by experts. The research employed a
Research and Development (R&D) conducted in four phases: synthesis of 42 related concepts, theories,
and research studies; assessment of model appropriateness by 5 experts; implementation of the
model with 30 Grade 11 students over 8 weeks using a One-Group Pretest-Posttest Design; and
validation of the model by 7 experts. Research instruments were validated for content validity with
IOC values ranging from 0.80 to 1.00. Quantitative data were analyzed using mean, standard deviation,
Paired Sample t-test, and effect size (Cohen’s d), while qualitative data were analyzed through content
analysis.

The research findings revealed that the developed instructional model consisted of three
main components: learning facilitators (teacher’s role), co-developers with the community (learner’s
role), and contextual knowledge construction and creation, comprising six learning management steps.
Expert assessment of the model’s appropriateness and validation were at the highest level. The
implementation results showed that students’ digital innovative creative thinking skills scores after
the implementation were significantly higher than before at the .05 level, with a very large effect size
(Cohen’s d=3.08). The quality of digital project outputs was at an excellent level, students demonstrated
learning behaviors reflecting these skills at high to highest levels, and all stakeholder groups expressed
high satisfaction with the instructional model. The research findings indicated that this instructional
model was theoretically and practically complete, was effective in developing students’ digital
innovative creative thinking skills, and had potential for implementation to promote sustainable
learning that connects society and the community at the secondary education level.

Keywords: Community-Based Learning, Digital Projects, Digital Innovative Creative Thinking,
Project-Based Learning

*Corresponding Author

' Sakon Ratchawittayanukul School, Sakon Nakhon Province



Journal of Educational Technology and Communications
Vol. 9 No. 30 March-April 2026 Faculty of Education Mahasarakham University

unii

nMadsuudamounaluladidva insvgiagruuinngsy wasdeemmug dswalviszuumsdnundwiu
FosUduiasuuumisnsdnnisBeuiannsdeneanruslugnsiaunanssausisnduluamssi 21
(OECD, 2019; Voost & Roblin, 2012) fiieudndudesdmiuannsalunisfnaieassd n1sandaining
AsuAdenidedudou n15vineusndy wazn1sidmaluladfaasg1siniusuianveu (Dede, 2010;
Partnership for 21st Century Skills, 2019) lagtanizluszauiisaufnu Fadurrsieisinunon
Iuﬂﬂiﬂ’wuwﬁﬂmmiﬁ@%uqqLLazmiﬂizqm&ﬂ%’mﬁiuia%sma%ﬁqaiiﬁ (Piaget, 1972; Viygotsky, 1978)

wnAnmsiFeusiuulassan (Project-based Leaming: PBL) Wunuimsfiléi$umssonsuinannsa
daaBun1sseudidadnuasmsaiisesnanudiulsvaunisalase nedalenmaligseulaadioUfon witym
fiflanududeu waraidunuiitianumneg (Krajcik & Shin, 2022; Thomas, 2000) N15i3euskUULATI
FraauaiinvensAniased nmaviheuluiin wazanusuRaveulunsiseudmenues (Kokotsaki et al.,
2016; Larmer et al., 2015) vaugtAgInu ﬂ1iL%'*auifgmﬁqmuw%aﬂﬂiL%'sJuifL%ﬂﬁuﬁ (Community-Based Learning
/ Place-Based Learning) Wiumsidenleansisousluvieadsuduuiunaievesyumuvioay runsildimsom
YDINIARI 9 Tt (Sobel, 2004; Smith & Sobel, 2010) WUINIIFINANIVIYWAIUIVINWENNFIAN
Indriinansisaiy ANUSURAYRUSDYLYU LLazﬂ’ﬁL%EJuiLﬁaﬂ’J’mébﬂgu (Billig & Waterman, 2014; Bringle
& Hatcher, 2009; Eyler & Giles, 1999) nMsysannisinalulagidviaidiiunsseusiuulasanuuagnsteus
FruguvUIEIsveIsveuansiFens islemalunsaisassduinnssy uasianninugAdand
FLu&gﬂfj«’\]i]ﬁu (Deesongkram, 2026; Laoha, Deesongkram, & Rudto, 2025; Stehle & Peters-Burton, 2019;
Mishra & Koehler, 2006) udanaauandliiudauliunisysannis STEAM Tunis@ineseduilisenfing
fheduasuinuemsandainnduazanufnadiaasse (Deesongkram, 2025)

wirhmuideihunlduandiiuisinenmuaansSeuiuuulassnu madeudsumeuviodeiiui
wagn1stmalulagfidvialunisdsasunisiseuivesiSeuegiiveddy ogrlsinu aidednlngding
Anwamadsnanludnvazuendiu Swiamuddsiivausuuuunisaeudaysainisegiadusyuy
Fadoulosiinszuiunsdoudidddassny vumsurudeiud uaemsldmaluladfdvaiionsainsassd
winnssulilunseudeniu laswanivluseiudsonfnwinasusunnsAinwvesUsemalng (d1dnau
ﬂmzﬂiimmimiﬁﬂm%uﬁugm, 2022) 'éaiﬂﬂd’nfu winseunisanwiios AU OECD (2019) %Lﬁu‘g’]
feAnudIRTeIAUARES NATIANLIRNTIILaE S ITmAlUlaBAIaRE1slALRLY WASINWITEIWIUTDY
fhnseudinanuuszgndgnisesnuuugUiuunsaouiiaansaiamnvinwefanaaniunsuidamaie
Tugnyuegnlugusssu

mu%’aﬁﬁmaﬁwmgﬂLLUUmiaauLmugﬁmmﬁgmﬁmm%qﬁuﬁm'mimamuﬁ%ﬁa el
nsBULUIMINTTANIsISBusTine vauesous unYiosiulagn s vinus wiseuAnvesfiFoulusesiu
PGENGHIT EUquﬁﬁwuﬁu%LﬁuLmeﬂumidqLa%uﬁﬂmmmﬁﬂa%aaiiﬁ@wf@mmﬁ% fanugluiv
mMsafrdndriinlumsiannsurunasdsauegadiu
I UI2aIANSITY

1. Lﬁaﬂ’wmgﬂLLU‘UmiaamwugﬁmmigmﬁmuL%qﬁyuﬁquiﬂsaqﬁua%ﬁamaﬂﬁﬂL%'Em
2. iiodsnidiuamumnzautessUuuunsaeuLU Uyt dsiuTilassnuRiares

o a
UNLIYU



1sas naluladuazdaansnisdnun D
AUEENYIEIEARS UKITNEIAUUKIAISAIY un 9 auun 30 Juau-wwyieu 2569

3. WeveaaslisunuunIsaeuLasAnynaserinveanuAnaivassAluinnssuRdviavesinitey
4. 1o FUTDIFULUUNTHOULUUY TN THIUINTUIUNUlATI AR tiniS ey

VOULUANTIAY
1. Usgannsuaznguaiegng
1.1 Vszansfe thidsussdutusiooufinu i 5 TsaSouanaseineiuga fautaanauns madeud 2
YnsAnwn 2567 F1uau 100 AU 90 3 VBUSTEY
1.2 nquinegnafe dnifeussdutulisen@nui 5 Tsudsuanameineiyna S1uau 30 Ay
Bslsnanmsguuuungy (Cluster Random Sampling) TngliviesFeudumiensduld 1 vieadou
1.3 ifnvauazimsinand
1.3.1 il iviminfivssifiunnumnzauvesgUuuunsasy Sy 5 au Uszneude
1) QLﬁ?iaamﬂaﬁwuué’ﬂqmsLLazmiaau U 2 AU 2) EEL%B?%?@ﬁWuLWﬂIuIagﬂ’]iﬁﬂ‘m U 2 AU
3) fifenvgiunsBeuisugey $1uu 1 Ay
1.3.2 {nssnandiiviminifusessuiuunisaou $1uiu 7 au Uszneudie 1) ideany
Fumdngasuagnsaey $1ua 3 Ay 2) dismgiumaluladnsinm S 2 au 3) Glsmgsumsieul
ST S 1 Ay 4) fuivsanufnuifuszaunisainsuimsdnnisvdngms S1uau 1 au
2. fauusiAnwn
2.1 fuUsAu (Independent Variable)
sUsUUMsABULUUY TN ST IuTRTdsiufiHulAsLATTa Ussnoudie esUsznaundn
3 ¢u 1A 1) fdeuuszanunsiBous (Connector: Unumvesas) 2) g5umannduguey (Community
Collaborator: UNUMYBIFTEw) 3) NM1TEIBIAANINIITIUTUNLAEN1TEIeESIA (Construct, Contextualize,
and Create)
nIrUILNSIAMIEENS 6 Sunou fo dufl 1 nsimuatlymuazuTungay thiFeufnwuay
Anreiiunvesmuanauns ssylyymuasanudiesnisiimmulssan uil 2 manausuuazeonuuulassy
tisusmiumasunsyilaseny suuadhmng funsunmsdiiunu uareenuuuuinnssuRitaidoy

ee

JUN 3 miﬁ'mﬁ]LLasLﬁUGi’J’auamﬂﬁamm ﬁﬂL'%Emmﬁuﬁﬁwi’famamﬂ%mu dunwalifiidnufeites uarsiusw

¥

Foyafidndu Suit 4 mswmuﬂmmumma fneuiaunuianssuidvamufioanuuul’ Tngldinalulad
Amnzay nagoukazTUUTHANY fuil 5 msthaueuas LLaﬂL‘UaEJuLiﬁJu‘i niSgutauara R YT
uazgiidnifetes suilsdolausuuzuazuanidsudous way Suit 6 nsagTouNauazUsHUNaNTSYUS
UniSeuagyaun1siieus Ussillunanuuagnssuiunsinau TR STELFRE DR

2.2 fkUsau (Dependent Variable)

2.2.1 WinweAuAnaseasIAlisuinnssufavia Usznouse 5 asAUTznau Ao 1) ANAR
A519855ALAAUALING 2) NTARLTIEBNILUY 3) inweAdvia 4) nmsundgmilsuinnssy wag 5) A5
sruffuuagnsdeans

2.2.2 AuamnanulasanuAiva Ussnoudie 6 st Ae 1) anandeslesfuilymauvu
2) rwiAnadsassAauLaLATym 3) MsUssndlfineluladAdva 4) Anuauysoivestiuy 5) msthiaue
uazdoas way 6) mavihaududiy

2.2.3 woiinssumsisens Ae ngdnssunsiseuivesinGeuluidasiunauresnseuiunsianisiseus



Journal of Educational Technology and Communications
Vol. 9 No. 30 March-April 2026 Faculty of Education Mahasarakham University

3. dgufniiianiz
3.1 JUMUUNMTARLIUUYs AN LY siuTiiulasauRdva vanels wamemsinnsFeus
flysannns 3 wumnadhdnedu fe (1) msiSeuiuulasanu (Project-Based Leamning) (2) mM3iFeus
msqmuﬁaﬂm%aui@ﬂﬁuﬁ (Community-Based Leaming / Place-Based Learning) uag (3) nslaivalulag

o A

3
AdTiaLen A NasIAuinnssu Inedesrusznaundn 3 91U UazNTEUIUNMIIANTSITIUS 6 Tuneu awawn

vinwgarmAnaisassAdainnssuAivavestniSoussdusisendnuti 5

3.2 ViNYeANUARATINETIATaLIRNTTURITA Munene anuausavestniseulunfnaseassa
wazassuimnsalagliialulagfdvadueiolelunsuidymuazianngeusediaumneg Ussneudie
5 99AUTENOU AD (1) ANUARATINETIALAZIUAUINTT (2) NTAALTNEDNLUU (3) YinwgAavia (4) n1suAeyi
Baudanssy uag (5) mevhausiwdukaznisdeans dedameiinnsouaussnuzyes OECD (2019) way
Partnership for 21st Century Skills (2019) TalaannuuunageUIninweAUANES9ETIATIUINNI IR
fifATeRaLTy

3.3 nsdeuipururudeiud mnefle wamenisdanisSeusiidenlsamatouslufeadeu
fuvunaswesyuuviesiuluiminanauns lnetnGeuddusulunsfinuiam eusdeams uagninenns
vosury Safumisingg luiudl Weadsesdaruiuasiaunlasanuitviaiinevauswiariusdioimsves
guyueg1udugusssy

3.4 lAsauAavia vaneds nanuiiinEsuaisassitulaeldmaluladidviaduaiesdondnluns
9ONLUY AW wazdlausiuImnidymsonauauasmudesnsvasuyy town woundedy vulyd
dofdvia szuuguteya viouTnnssuAdvadu Mauduarannsothluliusslonildasduuiunveyuo
anauns

3.5 MudeuuszanunsiFeus (Connecton) manefls unumuasasiaoulumsiduddiuisamnuazain
(Facilitator) MdeslosnsiBouiseninaioasou vy uazsmaluladidvia lnadeanimuindouuaslonia
7l BesensFeud Ussausuiugumy uarlifuusimsdnnsuasadauitnGe

3.6 H3amianniiuguyu (Community Collaborator) vinnedia unumvestinizeulunslugsiuiaun
guyuanaunsodwdsly Ineddiusulunsszyldym usumudeya senuuuwuimeuidym fwwn
winnssuAdvia wasiiauenanuiiea s lenilifuguruegiadusussam

3.7 MIANBIAANUSIIIUTUNLAEN5a319a53A (Construct, Contextualize, and Create) visnedia
AsEUIUMSBEUITI (1) mIadeeuiannuszaunisalals (Construct) (2) msifoslosanudiuuium
viaiuveadaninanauns (Contextualize) way (3) mMsaiassAnasmilasanuidviaiinueuazaeuauss
ANUABINITVRIYUYY (Create)

3.8 ﬂmmwwmmimwmﬁ%ﬁa N8 izﬁummaugifﬁuazmmmmzamamamu‘lmwm

'
aa v a

Aviafitnisuateassdiu faldanuuuussduanulassnudiva Rubrio) Afideiauntu Asounau 6 inasi
Usgnausny anuideulestudgmuusu rufnadvassdveauumauidom nsussgndldimaluladfdsa
ATwaLyIairesTuL M iausuardeans warn1svhauduii

3.9 WoRNTINMTIEUS Maneds nskanseanvestiniulusenian1sIaNINT TN TTEUINUTULUY
nsaeuitianty dunaldanaruadla nsiidmsn amuduliatey arwAnadisassd uazauiiula

' v
YV VA v v =

TuusiaztunouvaInsisews IaldanuuudenangAinssunsiseusndidenmuty

Y Y




nsads maluladuazdaarsmsdnu

AUEENYIEIEARS UKITNEIAUUKIAISAIY Un 9 auun 30 Juau-wweu 2569

50 HUN15IY
1. 52 08U35998

3

g

MMTIveATIHduNTITuLaz NI (Research and Development) A3LWIYN9UBY Borg uwag Gall
(1989) TaedAteldusuliimmzauiuuiunesnsfaunsUnuunsaouLUUy s g ugNT i
iulasanudiva ielasuaisinvsanudnaieasididuinanssuadavesinSousefulisoudne
mssfiunsideuusesndu 4 ssegndn laun (1) nsimungduuunsaen (2) msUssdiuanuimanzay
Yae3ULU (3) MInaaedldzunuy uaz (4) n153usesguuuy lagldnsnaunauseninmIdeidenunmias
Fausinaudielildteyaiinsounguuazanunsmilliusslevilsogadususssy

2. YUABUNISIY

v v
U o a

nMATeasaladunsdu 4 sy fail

a

2.1 speei 1 MINAUIFURUUNITEOU HITuRnylardunTeieeRAN3aNeNans kuIfn gul
wazeiddefiAsatestumaFoudioulassnu madoudsiugueu madoudideiui uasiinueaudn
A99ATIAIANTSUAIVA F1uau 42 Aty AINNTANTIVINTIBAVLIIVIALALSEAUIR SIdLenans
il’lﬂaﬂﬁﬂ'i%uﬂ’lﬁ’luﬂ’ﬁﬁﬂm 9191 OECD, UNESCO uag Partnership for 21st Century Skills AsaUARY
AT 2009-2022 Tne91989NTOULUIANAIN Deesongkram (2026) Lag Laoha et al. (2025) Tunsguiunis
Fupsrefld3amsiinssiilem (Content Analysis) mu Mayring (2014) Lﬁaizqaaﬁﬂizﬂauém NannIg
wazunUORTR ndusenuuuiegUuuumsaey Usznaudsesdusznaundn dunsumstanindous uay
di¥anadmsnisSeus Taglénsouuunfin ADDIE Model was Branch (2009) HaanMsdaATIEARING)
ihlugmsimusUuuunmsaouuuuysanmsgusudsiuinulasanuiive Seszneuds 3 ssdusznay
vénfideslosiusgnadusyuu waznszuaumsianisiieus 6 fupou dniausludunaniside

2.2 5zo@l 2 M3UssiunIINEaNYRIgULUY Fidethineguuuunsaeulaueseiieusy
5 au Uszneuse filsmasnuvdngnsuaznsaou 2 au fidermgsumaluladnisinu 2 au wazy
WBengiunsBeuisugeu 1 au lnsynauihdiviygien fuszaunsallidesndn 10 U wasiinanud
fiuWlunnsansinims §idsmngusziiuanumnzaslaslduvuasunmansdulssnann 5 sy
AsOUARH 4 A Fio ATLEINAREIIBIBIAUIENDUSUNIUNMIABY ANLMIzANTesTunBuMI AN FouS
aranfululdlunisthlUld uaseumanzauosihd ianadnsmaiions nnduuiulgaudlanadeiausiuy

2.3 svogdl 3 manaaedlisuuuy fidevasaddsUuuunisaeunuuyanngussLdsiiug
rulassuidvatuinGeudutseninudi 5 lsudsuanassineiyge Sminanauns $1ua 30 Ay
filfannsduuuungu (Cluster Random Sampling) 910 3 vieaiSeu dulst 1 vieaSeu siunislunaBeud 2
Unsfinw 2567 Wuan 8 dUni dawiaz 3 42l 9 24 2l Teelduuuununsidouuunguniien
TANDULAEVAINITNAABY (One-Group Pretest-Posttest Design) (Campbell & Stanley, 1963) N153AN15158U3
Fuiunemunszuiuns 6 dunou Wdud (1) mafmusdymuasuiunue thiSeufnwuasinsgivion
guuanauns 3 Mlus (2) Mynaunuiazesnuuulaseny nBousiuiununuLazesnuUUL AN TINATYA

v '
v LY a =] d

Wosdu 3 Falus (3) msdmanasiudeyaanguay dniSeuasiuiiuvteyauazdunvalifiduiedos

aa o v v [ a

Tugawu 6 Tlus (@) NMsiaulATIuRAITEa dnSeuimuILInnsTURITa negoukasUSuUmau 9 Falug

LYY

(5) nsdnauskazaniUaswseu; dniSsudiaueranuieyusuLasTuilstatauaiuy 2 FIlus uag

Y

(6) M3azviouNakAzUTTEUNANSSEU] dniSeuagviaunsieuikarUseiunanu 1 9389 sendnnsnaaes

Ya o

AAdeinusivsudeyaenalussuuianen sendn uasndinsmeaes Wiefnnuuazyssfiunanisia



Journal of Educational Technology and Communications
Vol. 9 No. 30 March-April 2026 Faculty of Education Mahasarakham University

aa v

finwzeuAnainsassdiBeuansauAave guamnanulassnuAiva uaswginssunateud makdunivel
ddieadeanendinmvaans

2.4 5995t 4 nMsgluUUMIARLLULY I S IUENTUdsuTiHUlAsIuRETR ileiaRuas ey
AmnuAnadasIAuIanssuATviavesiniFoussAusTsendnu {3duthsuuuunisaeuatuanysaliiiiu
MIvRRBLarUSUUTIudLauosoRMsInagdl 7 AU Usznoudie filvamasnundngnsuaznisaey 3 au
Aidevaiumaluladnisdinw 2 au GdsvgiunsGouizugeu 1 au wasfuinsanufine 1 au

a  a

Tngnnauidisygynenvisamundamannisiiiningyiemansianse duszaunisallidesnin 15U way
fnanuddeningttesiunsimngliuunisaeuvseuinnssunsing lnegnsenanaiiasunfusessuiuy
Tnglduuuuseidiu aseuAqy 6 ¢MU Ao AINANYTAUVRITULUY ANUABAASDININAE]] AIUWNNTAY
U o a = a a 9 @ v I U
fuusunnisdnwilng Ysednsamlunsiamninuedifou anuduldlalunsvensna wasanudsduuay
HANIZNUIZELET)
3. inseedlanldlun1sie
cay Oy A o« I3 1% ° o &

n9Ideasalldasedielunsiiusiusindeya 91uIu 7 4n el

3.1 wuudsuauUssluAnumNIzanveUuuUNsaeulaeide vy {uwuudeunuNIngIdu
USZn0UAn 5 86U MULWINISYeY Likert (1932) ATBUAGY 4 61U FiB AINEDAAGTITBIBIAUTENBUFULUY
mdeu AnumRizanveatuneun1sinnisteus anuduldldlunisiluld wasanumnsanvesivin
HAGNSN5I3EUS HIUNIATIRARUANURTLTLTEMInENTIAMIAl 3 A TA1 I0C Ague 0.80 fi9 1.00

3.2 WuuneaeuInvinyeAuAnasNasIAleuInnssuAIvia W lnensdunseiaInnsauaNssnus
283 OECD (2019) @y Partnership for 21st Century Skills (2019) Usgnaume 5 esauszneu Wuwuunageu
NeuNaUsERINTaUsHETIuIY 20 o wazdednidadiuau 5 Uo FIuAzLUUAL 100 AZLUY WUUVIAEDU
| s & v o ° ] 1% &
HIUN13ATIFRUANUATUTL T IAg I yd w3 au lnedddviinnuaesnndesveient (10C)
AdUE 0.80 §19 1.00 HANITIATIERAMAINTIETaNUI1 ToUsteliAngunadiuuncdausd 0.30 89 0.78
= s a Ay o v oAl o ° ] ] = v @&
Feogluinaunnenunn vaugnvednteiiagunaduunasue 0.42 fs 0.81 wansliiud L uunNAaeUaTI1TH
Tuungeuniiseauinueanuanaisassaleainnssuadviawndsiulieg1aiusyansan Ml wuunageu
a 4 4 O o W
frAnuetiunsatuintu 0.89

3.3 WUUUIsEHiuNaUlAsUAIYTa (Rubric) Usznaume 6 naein1sussidy fe anudioules
Aulymyuvu AnuAnaiassAvemInauidym nsussendldmaluladfidvia anuauysaiveuny
nmstauswazdeas warnmsinauduiiy Tnousazinaeilduinsidiulsyanamn 5 seau (5-point Rating
Scale) Hhun1snTIREUANUATUTALEM (Content Validity) Inefiienyngy 3 au a1 10C agsening 0.87-1.00

3.4 wuvdnnanginssunissews Wusuutuiinnginssusuuiilaseasne lddmsuduiinngAnssu
nsseuivesinBeuluwiasTunauveINTEUIUNTINNTSSEUING 6 Tunau tawA Msimuadymuazuiun
YUYW NMTINUNULALDDNHUULATIL N9E159UAZAUTOYAIINYNYU NMISHAILATINUATTA n15tiiaue
wazuaniUAsuseus uavnsasviounauazUseiliunanisiseu; neduiinautindeveanginssuilaniau
Tuusiagdupaumeinsd@nlszanan 5 seau da1 10C A 0.80 84 1.00 karAANUTatusduwiniy 0.91

3.5 wuudunwainalassasne Mdwsudunvalifidinuneites 3 nu loun dniSeu 30 Au Agdaeu
2 AU LAZMIWVILINYY 5 AW Aevasduaanismeaes Inedmonunaniimualiasnmiuasdalonalidnany
WLLANAILUTUN A1 10C Asie 0.80 §19 1.00 wazlinsnsiadeuiuy triangulation Lilolasuas9ALLLTTe
AN MYDIURYA
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3.6 wuvagiioumaidoud WawsuliinGoutuiinyssaunisal amudin uasum3euilldsuluuasdunay
yoamsdend neddmaunszdunisdndiedaaiuniaioudiddlasnes a1 10C faust 0.80 8 1.00 il
A3deAtATYiteyalInwuUarioun1sseussiuiudeyavnuuuduatvaliaruuudunangingsy
FNUN3EUIUNNT triangulation Lilewuaisnnuvdeie Bsganmuanansidy

3.7 wuudszliunssusesguuuulaeinsenand Juluvaeuniuuasidiudseaian 5 seiu
ATOUARH 6 AU LAA AIHANYTAIVRITULUY ANNADAAGEIN NG L] AMMINEaNiuUSUNNIsANwIlng
UsgdvBanlumsimuninuedifou anudulldlunisvenena wazanudifiunasnansenussozen
{61 10C faust 083 s 1.00

4. nsanilun1side

madadsiindunseadussuy di

4.1 NSWSEUNTWALIDBUN §IT8V8RUYINALTUNTIIAIINGUTMSLSuTEUaNasIvIne1yna
UszanuauiuagiaeunaziunasesiniFou daweuenasuasgunsaindniu Wanniedesdiolds wavUszan
suifuguluiig

4.2 MyiauazUTulTuaTesle fIdeinuaTelodITevs 7 yn diauesglieivyiensivdeu
n

2

amnumsadaiien Usudgmudoiaueuuy uasnaaedldfunguiiidnuaslndidssnduietiaien
Manuidosiy

4.3 MINAFDUNBUNTNAGBN (Pre-test) NaaaulnTeuUNGUf0g 19 30 AU AIBLUUNARRUIATINYY
mwAnadsassAdeuinnssuAvia Tuduniusnueansneaaes THnatdszuna 2 $alus

4.4 m3dafanssunsiFeuimuguuuy dafanssuiduna 8 dUami dUnsiay 3 il 5om 24 Falus
PILNTEUIUNT 6 Tumeu Ao (1) marmuadgyiuazuiunguey 3 dalus (2) N1IIURULAZEBNUUY
Tasaau 3 $2lua (3) madsrauasiivdoyannyumu 6 Falus (@) mewmunlassnuddsia 9 2l (5) maiaue
wazuaniUBsudons 2 $9lus uaw (6) msasviounauasUszifiunaninFou 1 dalus Tusiasdunou §ide
nsdunauaztuiinnginssunisseuivesinseuegratussuulaglduuudunangfnssunseus duiin
auuarseduramginssuilaaduluusazduney ielwlddeyaiiasiouimuinisvesiniiounasn
NIEUIUNITIEUTOE19ATUNIU

4.5 NIINAFDUNGINITNARBY (Post-test) NadRULNITEUNGUFIDEIMERUUNAGDUYALALINY
Aeun1snaaes ludunmigaereenismeaes

4.6 M3UsziunaulATIuAdYEa Ussluauninaanulasinufdviavesinseuudasngulagld
WUyl (Rubric) ATOUARK 6 INAWTH 1EIINNITULAUBKANY

4.7 msduawaigfidauAsates {ideidununuteyadsquaimfindudionisdunival
wuuislassaina Tnglduvudunmuaifdassairsiuiiidanuiendas 3 ngu loud dniFou 30 au Agdaeu 2 Au
WaEMIUNUYNYY 5 AY mwé’ﬁuqmmwmaaﬂuﬁﬂmﬁﬁ 8 mydunwalijssuilaUszaunisel AuARWIY
uartolauaiuzAsfumsSeudmusunuunisaeuiiiauiu lnedsoumdniismunl fdmiduandaloma
nomfiudumuuiumesdeya tufindeyadenisantufinuagnmstufindes uduhuinsgidom
(Content Analysis) tloaguusiiuddryfiassiougaudwasdonisimunvesguiuumsaoy

4.8 msnuTauarinsndoutoya nusudeyaanedesdions 7 ga nedeumwaLyTaikay
Anugndes dnsuideuidunminvymuussiandeyaideuinauandnunin etnisunioudniy

AT IASIEN
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5. M3AATIvidaya
va o a ¢ v P s o &
Q’J%EJ’JLﬂi?5M‘UQQJUaWLﬂU§UU333JIﬁI®8LLUQL‘Uu 2 Useinn fail
5.1 ﬂfli’imwzﬁsﬁagaﬁ?m%mm ;E‘i%’a%tmwsﬁ%agaL%m'%mmﬁrml,wuaaummﬂizLﬁummmmzau

Y933UUUU WuunaaeuinvinwrAuAnaseasIAfinnssuadva wuuussiliunanulasanuidva uas

1%
=

wuudszdiunssusesguiu tngldlusunsudniagunieeda dadl
5.1.1 afAnssaun (Descriptive Statistics) AMurnAnade Ouazdruidssuumnsgiu (S.0)
THinausinisulannumnevesaiade fie 4.51-5.00 = fenuivsnzauunniige, 3.51-4.50 = TaumzaNsn,
2.51-3.50 = dpunzanyIunay, 1.51-2.50 = dpusianzanios wag 1.00-1.50 = JAUMALIZEY
ﬁaaﬁqm (Best & Kahn, 2006)
5.1.2 afiAveunu (Inferential Statistics) l6n1smageur1y (Paired Sample t-test) lWSeuiiieu
ATBUUTNYYAUARASNETs AL NS suRdTaTesTnSsuneuLasndnsnaes fvuaseRutiudfai .05

o w

(Ol=.05) uagAunauIndviana (Effect Size) Ineldim1 Cohen’s d (Cohen, 1988) tlofiansanainuiiiudda

o

(9

WUHUR (Practical Significance) veasnan1svaasd lngldinaainisulannumungvadal Cohen’s d il
d > 0.80 yuN8Ae VUABNTNATLA UGS
d = 0.50-0.79 nu1gds VABVENATTAUUIUNATS
d = 0.20-0.49 WNBds YUIABNTNATZAULAN
5.2 MyATIERdeyaldanunm fITelinseidoyailienan1nainnisdunivel mdunangingsy
wazuuvavieunsiSous Tngldisnsded
521 msaszsiien (Content Analysis) sruunazfnudoyaegiaziden anduiinusziiiu
ddny wendemnuesniduniieninumineg é’f@ﬂ@q’ﬁ@ﬂﬁﬁﬁmqmmaiﬂé’Lﬁaaﬁ’u Anunsia (Coding) wag
Javsany (Categorizing) My inguszasAnITidy
5.2.2 MFAATIYANLEY (Thematic Analysis) szyuasimuBuvan (Themes) 31nvIANY
Mieneild fuaserinazinnumnedoya Ineidenlesiunseunnfnuaznguijiiieides
5.2.3 psasvdeuAuLdede THsnsevaaeuLuUad (Triangulation) TneSeulfieu
Foyannunasingg (niFou a3 vy uazieiesilossy (Msduntwal Msdans uwuvasipumsizoud)
5.2.4 mstdnaueteoya dnauslugliuuaiuises (Narative Description) lnggnedetonanuain
msfunwaiviouuuaseunsBeusifundnguativayy (Quotations) savisastidumsaUssifuddy
5.3 Msysannsdeya fIdeysanmsdeyalieUSinauasdnunmidnieiu lnglddeyammunin
oSusuaziauaism il unam Al neideinna ielilideasuiinseunauuaziiniuinidede

NaN15IY
NMTANEUNITINY éﬁ%ﬂiﬁﬁmmLLazmaaugﬂu:uumiaauLLUUQ3f,mmsgmsqmuﬁﬁuﬁtimimﬂmu
Avvia IneramATeaunsodnauelanuinguseasdin1sive il
1. Nam'sﬁ'@umgﬂLLUUm'sﬁauquuuimmigmﬁmm%aﬁuﬁshuiﬂiamuaﬁﬁa%aaﬁnﬁﬂu
PNMsFuRTIzRonaIsLazdTeiieades ARl FULUUNISADURUUYTAINITEIUYNTY
Feuinlassnuisvavenindeusssutsenfne Saseneusie 3 esddszneundniiienlesiusgradu
JPUU UagNIzuIunIsannisisens 6 Suneu Fuandlunisied 1
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M13199 1 99AUTENBUNANULATUABUNTIANTISEUSVRIFULUUNNTAR "

a9AUTENIUNAN UNUMULaEHIEd YunauNsBEUINNgITas
AweNUszaunsiteus agduddweanuasain Woules Ui 1-2

9 a a
Viouseu-yuvu-nalulad

] = P

Qe

H3miamniuYL Yy HSsusamimugurueg 1wy Ui 3-4
nMsaieeIiALTTUNLAY asnanui-Wenlosuun-aireassd Juil 5-6
N5as19assa winnssu

99 1 wandiiuieenuidenlesssninieaduszneundniis 3 su leud (1) fdeudszany
nsi38ud (Connector: unumyesa3) fingvimihiidugsnnenuazmnuazidenloansBouisening
Viouseu YUYy wazmalulagadvia (2) d3uimuniuyavy (Community Collaborator: UNUNNUBIRSEL)
fEBsuiunumduisuiaumguruegwdediu wag (3) msadeesdanuiifwiunuaznsaineassd
(Construct, Contextualize, and Create) fifunisas1snrmdanuszaunisaiase msideslesiuuium
fioshiu warn1sadnsassinauAiaiiiauem wiouisiunounisiansFeus 6 sunou ldud (1) neimun
Uymuazusumyuu (2) Msmaunusazeanwuulasu (3) Msdiakasiudeyaainyuyy (4) nsimun
Tassnuidvia (5) msiaueuazuanidsuisoud uay (6) n1sazvieunauazUsyifiunanisiseus Tasguuuy
AINENTIINGIUN NG YIINNUTIBVDS Sobel (2004), Krajcik & Shin (2022), Kolb (1984), Brown (2009),
Johnson & Johnson (2009) wag Schon (1983), Deesongkram (2026) ikaig Laoha et al. (2025) Fedonnao
Funwaltimsidesnunisysanns STEAM lusedusisen@nuifinisiulnegrsiitodialuta 2020-2024
(Deesongkram, 2025)

o

2. Naﬂ'ﬁﬂi:’,LﬁUﬂ’ﬂﬂJL‘I/i&l']%ﬁll“ljax‘lg‘lJLLUUﬂ’liﬁauLLUUU"im']ﬂ'I‘JgTu“QSJ‘?mL%\iﬁ’uﬁ&i'miﬂiw’maawa
Yaslni3au

mamsﬂizLﬁugﬂLLUUmiaaumeﬁﬁmﬂ'1igmsqmuL%aﬁuﬁchuimqmuﬁ%ﬁammﬁﬂL%'auwm"l JULUY
Fimuntuiliasedeidaau Wussuu uazUsenoudeesddsenevddaiidoulosiuetsaonndas faus

1%
a = [ a ¥

VANNTT WUIAANUEIU NTEUINNTIANISRELS lautwaansmsiteudnyisasuaiainyeanufnasieassd

aa v cY a

WeudnnssuadviavestniSeussAuliseudnw el JULvuMsasudnalaysannsuTunYLsLaNud
Wrduniaseudiiulasanuiivaegrnduusssy duasulidniseulddeudandgmiasduguyu

Y

a a 6 Y

HIUNTZUIUNMTAR TATIEV 0BNKUY WagNRIUINGUATTIRRE9aT19a A Aauandlugud 1

sUnuuMSaaUNUUYSANNSTIUELBUIBOWURRIUTASDYIUGDTA
(Community-Based & Place-Based Integrated Digital Project Learning Model)

@udsau (Dependent Variable)

3 auAUs:noUKAN i '_‘7 g :-_ AnuzAcUAESWassABOUIaNSSUTETa
(Core Components): -;{t;ri “ﬁ'ﬂ"n_;"ff’a;; "% (Creative Digital Innovation Skills)
E°““a Us,-a.7 &« Suouwns (Imagination)
« = AaiGooonnuu (Design Thinking)
o [ED -« finw:G3da (Digital Skills)
iy @« nilry (Problem Solving)
05un s “ » misiusauru (Collaboration)
A ] Aunwkaviulasviudaia
i : owsd ) iE‘ . S E= (Digital Project Quality)
(Gore Components): (mu::-:s;amu:r 'S &%+ idoulavguou (Community Relevance)
(The Learning Mogel) a;;;:ua: - = powhoaswassn (Creativity)
o @®  « mslannalulad (Technology Application)
= A2WAUyYsni (Completeness)
¢ 4 » misunaus (Presentation)
2 » msiwufiu (Teamwork)

nTnsanusEha
(implemantation)

WNANSSUNSISBUS
(Learning Behaviors)

» Azwaulo (Interest)
» misidousau (Participation)
» AowSukAoou (Responsibility)

age B | | Eeiwne

o

3UM 1 JUMUUNSABULUUYTANNIZIUYHTUIINUINIULATIUADYS
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MenaInNsTLgURUUNSaey FIdethgliuuniaundulauedofl¥ed1uydiuin 5 au Lile
Usgiliuanuunzadly 4 4 loun anuaenndearesesdlsznauFULuuNISaeT ATIINEANTDITUADY
v a b4 < o ¥ £ a’ljv [ L3 a ¥ ¥
m3dnnsiseus anulululalunsiiluld wesanumingauvesii@ianadnsnisisews nelduuuasuany
UINTIEUUTZIUAT 5 T2AU NaN1TUTHIULARIAINITIN 2
M13199 2 NaN1TUTEEIUANLIINZANYDIFULUUNTADULUUYTUINITT UYL ULl ATIUATYIA

VeIt TnofiTeegy (n = 5)
F18n13UsELEY X S.D. LAY JuAu
AVINADAARBIVBIDIAYTENBUFULUUNTHOU 4.72 0.25 wniige 2
ALNgAITEtURBUMITANIIFEUuS 4.76 0.22 wniiae 1
anudululalunsih iy 4.58 0.34 1niign 4
AnuNEaNTa s Tanad NS5 30uS 4.66 0.30 wniiap 3
Anadelnes 4.68 0.28 1nilgn -

MANTNA 2 NUT HENTUTEEIIAAVINE AN ULUUNTARULUUY SN TN T
rulassuAdTavesiniFousziuisndnw laefilermaiiaiadelasiuegi 4.68 (5.0.=0.28) aglusesu
wniign TaeduildfunsUssiiugeanfonumnzanvastuneumsinniafous (X=4.76, 5.0.0.22)
somsAeAIABAAZEIvBIIRTTENOUTULUUMSADY (X =4.72, S.D.=0.25) MsvINzaosiat ianadns
mMsdeus (X =4.66, 5.0.=0.30) wazaudululalunsin g (X =4.58, 5.0.20.34) mud1du wanliiiug
nsgUIusdan1stens 6 Tuneudaudussuy dduiidaau wansaufussduiauinisestiniou
fseufnen wavanunsaunlUURuRLAessluusunnisine

fiail lefinsandrdrulonuusnnsgiu (5.0) vesusiarsents wuiileeglutag 0.22-034 eudd

[y 12

I lanuiugenndesiulussduamniiu lnee S.D. Nasiignagfisnuanudululdlunisinluly

U9
a @

(5.0.20.30) Jeawvioulifiundidurmnaferiiuivanvanenisududniios Sudusainaneuunneis
yosuunanuAnuifisnausareuiivszaunisal Tnslenglulssifuniumieusiugunsaimalulad
waznnsatuayuannlsuiudade defeyadinanlifuainanudaiuinfsifidoingysey
Tusuuaeuan egdlsfinu Aadevesnuisaseglussduaniian (X =4.58) wansliifiuinguuuunisaou
e duldldlunsiiluldasdunmsu
3. WaN15NAaasldFULUUNITABULAZNANITRAILITINBZAIINANE T 19ATIALTIUTANTTURTTA

vaslnieu

3.1 RANITHAILNINBEAIUANESINETIALTUINNTTUATNE

AIdelSuiisuasuuuinueanufnaeas sl innssuadiviavesiniFeuneulasrdinsnaaedld
sUuvumsaeu TaslduuunaseuiafinuzaufnadassdidautnnssuAdvaifisoimuniy asounay
5 99AUTENOU ATLUWLAL 100 AYWUL AATIE¥MIeala Paired Sample t-test WarAIUIUIUINDNDNA

AN Cohen’s d NANSIUIIULLULARSFINNT1IN 3
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M15199 3 NANNSUS S UL UALLULYINEE ANUANES 19ESTATIUIANSTUAINANDULALNRINITNAADY (N = 30)

) . fiou iR
29AUIENIUNNYY _ _ t p d
X S.D. X S.D.
AUAAASNATIALAZIUNUING 1245 218 1872 205 15.83% .000 2.95
AMIAATRNLUY 11.80 235 1795 212 14.26% .000 272
NinweAva 1325 242 1845 2.18 12.94% .000 2.26
maunUgmidsuinnssy 12.15 228 17.68 224 13.47* .000 2.44
msvnusntusaznsioas 1420 215 1935 1.98 13.85* .000 2.48
AZWUUTIY (100 AZLUL) 63.85 9.64 9215 842 16.72* .000 3.08

NA159 3 WU AzuuwinugauAnaiasIiduinnsuRdfaveainiFeundinimaaes
(X =92.15, $.0.=8.42) @NINauUNIINAFBY (X = 63.85, S.D.=9.64) asiﬂﬂﬁﬁﬂﬁﬁzgmﬂaaaﬁizé’u.%
(t=16.72, p<.001) lnedvuindnsnasglusediugeunn (Cohen’s d=3.08) uandliiiuinguuuunisaeu
fszansnmlunsimuninvganudnainassdldeuinnssuiiviavesinFoussretaau Wofiarsan
Huseesduszneu wutmnesiuseneuimsianiutuesaiidddameada Tnsesdusenoufiinisiam
A9AnFBANUANATINATIALALIUAINT (Cohen’s d=2.95) FedaeuABN1SARLT@ENUUY (Cohen’s d=2.72)
nMsvheuTnfuLaznIsaeans (Cohen’s d=2.48) msuAtywidauTnnssu (Cohen’s d=2.44) uagvinweAdna
(Cohen’s d=2.26) audsu Faynesdusznousivundniwasglusefugann agvieufsmnuaunauas
ATuATEUARNYBITULUUNsARUluN LWt 5 f1u

3.2 Han1TUTEIUAMNWHAULATIURTNG

YA o

AIdeUssliununnaanulassuRIviavesinssunendinsiauenanu lnglduuuUseiiy
HAULATINUATYR (Rubric) Ninseumau 6 wnaminsusediy Usediulnuasgaounaziide Han1suseiiu
LAAIAINITNTN 4

a a aa o o
M15197 4 ran1sUszliuAun MRaNuUlATILRIaresine (n = 30)

nain1sUsEIEiY X S.D. 3%AU JuAU
asdenlosiutigvnyuu 4.35 0.48 AN 2
AUAAASTINATIAYDILUINIUAT Y 4.28 0.52 Aun 4
nsUszendlimalulagaivia 4.32 0.50 AN 3
mmauyizﬁmaq?&yumu 4.25 0.56 Aun 5
msthiaueuazdoans 4.42 0.45 Aun 1
msvhauduiy 4.38 0.44 Aun 2

Anadelngsou 4.33 0.49 fun -

aa v o a

AT 4 WU AN NRANUlATIURITavesinieulaeiuegluszAuALn (X =4.33, S.D.= 0.49)
Imamm%ﬁlﬁﬂmuuqnqmﬁa mstiaueuazdeans (X =4.42, 5.D.=0.45) sesasnie nsvhaududiu (X = 4.38,
S.D.=0.44) LLazmmL%aﬂmﬁ’uf]igmsqmm (X =4.35, S.D.=0.48) AU WaAAIbALAUININLS U5
UszgndlivinueildFouslunsainsassinanuiifinuninuasaevausswionudosnsvesyuulsogiady
sussau lnsiangmsiiavenardeansiildrzuuugean avteuliifiufeeushilauseitnuenisdeasiifinty
MnmsilematiiaueranuseyvuLaziTd AL Tes
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3.3 NANTHANANGANTTUNTIITEUF
iAfedunsuazdufinngAnssumaiouivesindeuluutastuneuresnssuiunsinninious
W 6 Tunou naenszEvIAT 8 dUA TaglduvudananginssunsBouiuvuilassaine Guiinanuiinde
vomginssuilameluusazdunen nanisdunauanafanssd 5

a a a o ' o o | &

M13199 5 agunginssunisiseuinlaaduvesinseululsastunay (n = 30)
YunauNIEIU; noAnssuAlanLay AULREAY SEAU
Mvundymuasusunguu wananrmialaluuiuniieanu 9.20 1N
LHULAZDALUUIATINU famulunsmaunu 9.10 110
o I3 v U =2 v 1 I
dauazinudoyaanauTu Jufindeyasenadusyuy 9.00 Han

U ]

U

NawlaseuAava AnadsassAwwInauideym 9.30 N
Wnausuazuaniufsuizeus Wnauesgrelianuiiula 9.20 wndian
avviounauazUsziiiuna fanuniagiilalunaau 9.50 wndian

1NA39T 5 Wi TniBeunansainssunsiGeuiiiasieurinuranufnaisassAiduinnssudiva
Tuszduainndanniigalunnduneu TnengAnssuiuanseondmauiignfesienuaagilalunanu (arud
Wiy 9.50 ASy/ew) sesmaneRnadaTsuuIATym (Aufiede 930 afveu) wasthiausedsd
arusiila (rwiiade 9.20 ady/Aw) mudidy aseuliuisruditlunmsduaiuiainuemeanuio
afuassduardndriindoguay Insameludunounsiauilassnuddne msthiaue waznsaziouna
AniFeunanmainssuluseiunian

3.4 wamsduntealiiiduineades
ayUnamsdumuainguiiiduiedoauansfanised 6

A1319% 6 asuussiiundnainnisdunialifidnuieides

' ¥ ¥ 2 o = ' < o o
nguilidaya (n) Usziaulsuanilaniau UIZLAUNAITNAUY

o A

InFeu (30) - fR9n1saUN (56.7%)

- liBsusnUszaunisniase (100%)
- Whladyynguannau (96.7%)

- NRIWYINWEANE (93.3%)

- gnlunsUssanuanuguvy (23.3%)

AKERU (2) - YniBguinaunnsvaau - HRINTIAVASLUANS
- NIEAUNITFIUITIN - floslszanuvanere

- afadunusiugL Yy - fimamsvinweinalulad

Y (5) - IeFunanuiduuselen - fiRamslassuseiilen

- wnvuldlagusunniy - fiRANSTdIUTINLINYY

- AeANUT NN

NP7 6 WU diiduRetomnnguiimufisnelasesuuuumsasulusediugs InetniSounnau
(100%) $18uNlaseuiNUszaun1sniase uagdlng (96.7%) Li’fﬂaﬁ]mmﬁ;msﬁumﬂﬁu wansliiuts
AudSaveINIsSeuigIugNYY AjiaouazTiouitndeulvauinisinuinvseg1adaaunas sukuy
FronszdumsieuiiBesn duyuvuiianufiaelafildiunanuiidulsslevitazifiunisivasunlas
yosemvy agndlsfiniy Tussfiuiiaasiau lagioniznisdanisnan (56.7% vestinFeuseyingeanisam

1n) wazmsavayuimunsUsTanuusaznsnensdmsuag duludeyaddgydmsunisuiulssguiuy

warnswsauanunsaulunsululy
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4 nan33usesULUUNMIABULUUY TN UYNTudsuiiulasanuRdtavesiniFey
fiduthsuuuumsaeuatiuauysaifiinunismaassuasUfuUsudauorogmsn Ao 7 au
Wiefiansaniusesnwanysaluasaumnzasvesguuuunsasuly 6 fu laglduuuussdivinesdi
Uszanaue 5 58U nans3usesLanafaned 7

M99 7 HansiusossUnuulagnsnnndl (h=7)
s18nsUTELY X S.D. FTAU UMY
ANNANYIAIvDIFULUY 4.78 0.24 wnilan 2
ANUADANTDINNEG YY) 4.82 0.22 wnilan 1
ANIMINEaNiuUTUNNNSAnwlneg 4.71 0.28 1niign 4
UsgansamlunsimuinuediSeu 4.76 0.25 niign 3
anudululalunisvenena 4.64 0.32 wnilan 6
AuBunasNansENUsTELIT 4.69 0.30 wniian 5
Fednlaes 4.73 0.27 1nniign .

(%

M99 7 wudh wamssusesguuuulnednssnandisidnadslaesanegil 4.73 (5.0.20.27) eelluseeiu
unfige Tnefudildsunsuseidugegafonuaonademimnul] (X =4.82, 5.0.=0.22) 59431170
ANNANYTIVRIULUY (X =4.78, S.D.=0.24) wazUseansnnluniswmunvinuesiouw (X =4.76, S.D.=0.25)
iy wandliifudnsuuuunsaeudinngiumanguiiiiuas fienuauysainsuduidludussduszney
nIvUIUMS wasenasuseney TasddneamlunteiauvinuedFoudaiissasam fuanudululy
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Abstract

This research aims to 1) study and analyze the current state, problems, and needs in the use of
digital technology among student teachers 2) promote digital technology competence among student teachers
and 3) study the satisfaction of student teachers regarding the promotion of digital technology competence
among science students. The research design employs a basic experimental design. The sample group consists
of 15 students majoring in General Science, Faculty of Science, Lampang Rajabhat University, who are enrolled
in the Science Classroom Problem Solving course, selected using simple random sampling method.
The research instrument were 1) a questionnaire on the problems and needs for the use of digital technology
among student teachers, 2) the evaluation on digital technology competence developed from the Dig Comp
Edu (2017) framework and the PTRU Model competence (technology use) consisting of 5 dimensions, such
as (1) using technology for communication, (2) using technology for learming management, (3) using technology
to create media/innovations, (4) using technology for measurement and evaluation, and (5) using technology
ethically; 3) an observation form for learning management behavior using digital technology, watching the
behavior of student teachers while designing and presenting learning management in the subject of solving
science classroom problems; observation criteria such as the selection of appropriate technology, creativity
in using digital media, the ability to use Al to help design activities, and the evaluation and reflection of learning
outcomes; and 4) a satisfaction questionnaire regarding the promotion of digital technology competence of
science student teachers who have been developed according to the guidelines for teacher production and
development at Rajabhat University. The statistics used in the research included the arithmetic mean, standard
deviation, and Wilcoxon signed-rank test.

The research results found that:

1) The study’s results regarding the current state, problems, and needs for digital technology use
among student teachers use scored 3.91 (0.57), reflecting a high level; the identified problems and obstacles
scored 3.67 (0.78), also indicating a high level; and the development needs scored 4.69 (1.30), representing
the highest level.

2) The digital technology competence of student teachers showed that there were statistically
significant differences (p < 0.05) in all five competencies. The median after development was significantly
higher than before development in all competencies.

3) The overall satisfaction regarding the promotion of digital technology competence among science
student teachers was valued at 4.54 (0.49), which is at the highest level.

Keyword: Digital Technology Competence, Teacher Production and Development PTRU Model,

Pre-service ScienceTeachers
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1.51 - 2.50 vangis anuitanelaegluseiuiiey

1.00 - 1.50 mnefis anufienelasgluseiuiosiign
saanldlunisiiasevidoya

1. afAnssann i Anodeiavadin (Mean) wagmsmeardrudesuusnnsgu (Standard Deviation)

2. addnlimaaeuauuAgiu léun msvaaouaunAgiulagldadia Wilcoxon Signed Rank Test



Journal of Educational Technology and Communications

Vol. 9 No. 30 March-April 2026 Faculty of Education Mahasarakham University

NAN1339Y
M15199 1 wamsfnwazdasenanindagiu Jym wazanuseanislunislimelulagidviavesindnwing

auiaenslunsléinalulagfdavesiinfnenng Aade daudeauy nsudana
(X) UM (S.D)

anmdagiulumsldmalulagadva 3.91 0.57 1N
Tinalulagfidvialunisduaianuiniimemans 433 0.47 Gl
WnalulatlunsudtaymiuSeuinemans 3.40 0.71 Junang
Tunanvleuidviaitenisiamungy 4.00 0.52 0l
Uaymuazguassa 3.67 0.78 40
navinwelunisifenliimalulaglinanzdunisiSeu 3.80 0.98 N
ppausiulalunislmaluladiilowstaym 3.67 0.47 110
yiauuamamslimaluladlutudounse 3.53 0.88 Gy
AmdaIN1sTunswaN 4.69 1.30 wniign
Ao simuvinuensltmalulagidva 4.80 0.40 wniige
FoansgunuunsBeuiysannismalulagiunsudtiom 4.47 0.50 N
Ao sEinltinalulagluaniunisalads 4.80 0.40 wniign

U aa o

NA5NN 1 waninan1sAnwkariinsigianmiagtu Jym wasanussanmslunisldmelulagida

vosnAnwiag wud1 muanndagtulunisldmeluladfidvia awindu 3.91 (0.57) agluseduinn dudaym
wazgUassalAiiu 3.67 (0.78) agluszduuin wazauaudeinslunisiamn dewviiu 4.69(1.30)
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aussauznsifmaluladidvia ADUSUNTHAIUN PRISUNTNAIUN z p-value
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irupRnazanusiulalunsldnia 3.00 (2.00-3.00) 4.00 (4.00-4.00) -3.502" > 0.001

a. Wilcoxon Signed Ranks Test

b. Based on Positive Ranks

NA5NN 2 MFeszranssauznMslinalulagfidviavestdnfnwianeunasndinisiasunsnaw

wazoanuwuulaaa PTRU lagldadi Wilcoxon Signed Rank Test wuidn aussausnnenu lawn nmadniiauay
IoyaRdvia (Z=-3.487, p<.001), MIFeaTHArAINTINLR (Z=-3.407, p=.001), N15a3 10 lemuazuinn sy

aa o

Avia (Z=-3.360, p=.001), NMsuAlgymtuseuinermanssendvia (Z=-2.347, p=.019) uazviAuAfLaz

v
o w aa o a
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)

o o
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Abstract

The objectives of this research were: (1) to develop a learning management approach for
Ratio, Proportion, and Percentage based on the Constructivist concept combined with the Student
Teams - Achievement Divisions (STAD) cooperative learning process, meeting the efficiency criterion
of 80/80; (2) to compare students’” mathematics learning achievement before and after receiving the
learning management; and (3) to study students’ satisfaction with the learning management. The
sample consisted of 34 Matthayom Sueksa 1/1 students at Sriboonyanon School, during the second
semester of the 2024 academic year, obtained through  cluster random sampling. The research in-
struments included: (1) lesson plans; (2) a mathematics learning achievement test on Ratio, Proportion,
and Percentage; and (3) a student satisfaction questionnaire. This study employed a quasi-experimen-

tal research design. Data were analyzed using percentage, mean, standard deviation, and a t-test.

The research findings were as follows:

1. The efficiency of the mathematics learning management was 86.18/80.40, which ex-
ceeded the specified criterion.

2. The students’ mathematics learning achievement before and after the intervention were
different; the post-test achievement was significantly higher than the pre-test achievement at the .05
level of significance.

3. The overall level of students’ satisfaction toward the learning activities was at the highest

level.

Keywords: Ratio Proportion and Percentage, STAD Cooperative Learning, Constructivism,

Learning Achievement
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Abstract

This research aimed to: 1) compare the Arabic speaking skills of Grade 10 students before and
after learning through simulation-based learning, and 2) compare the attitudes toward learning Arabic
of Grade 10 students before and after learning through simulation-based learning. The sample
consisted of 32 Grade 10 students from Class 4/6, selected through simple random sampling using a
lottery method. The research instruments used in this study included: 1) simulation-based learning
lesson plans, 2) an Arabic speaking skills test, and 3) an attitude scale toward learning Arabic. Data
were analyzed using a statistical software program. The basic statistics employed in the analysis were
mean (X), and standard deviation (S.D.), while the statistic used for hypothesis testing was a t-test
for dependent samples.

The results of the research revealed that:
1) students who learned through simulation-based learning had significantly higher
Arabic speaking skills, both overall and in each component, after learning than before learning, at the
.01 level of significance; and
2) students who learned through simulation-based learming had significantly higher

attitudes toward learning Arabic after learning than before learning, at the .01 level of significance.

Keywords: Simulation-Based Learning, Arabic Speaking Skills, Attitudes Toward Learning Arabic
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dldegrausssuma

L

nnUsEaeAnITITY
1. WoiSsuifisurinugmayaniwiomivvestiniGou seuisieudsuiiasndaoudiunsdans
Seuduuuldaounisallugu
2. WleSouidisuanaisonsi3ounweomiurestiniEou serieieudouiiasndaioudiums
Jansdeusuuuldanuniseidugiu

VAULYANITANY
1. Ussmnsiiliinuadsd Ao dnidoutuloendnu®d 4 dddnululnsfinu 2568 Tsadou
ndndiner Smiatannd Adsuluneinnwemiy s 4 ses TudniFeudunuiidu 168 au
Hosnnii 4 Fosiinisraseiuamuansnvesindeulndideatu
2. frogailifinundall Ao Wndewios 4/6 saiinGeudwauidu 32 au lnanmsduegieie
(Simple Random Sampling) Men1sduaain wazinualimiosseumduniierenisdy
3. fuUsiAnw
3.1 fuUsau Ao n1sdanisseuiuuuldanunisaldugiu
3.2 fUUIANL AR TiNBEMIPANIBIR MU LaglanARfaNSs UM B9
4. fenudnyianie
4.1 vinwznswanwemiy sned Anvansalunisldnrmemsumsiunisy wedeven
wnAa anuddn uasdoyaludnwasivanzaumuanunsalludinuse$iiu Saldanuuuneaeumsiarnuy
nMsyanwemiu Tanwandunsmaaeuuuuuid Wudawililunisldnevaununssninetuvesag
futinidouasounqu 3 aaumsaiilidanisdoud anunsaias 4 4o udnuiedu 12 4o inausinelif
Avuuuluusun (Scoring Rubric) Usenausie 4 Usziu loud 1) anupgasupailunisnm 2) Anugnies
vaslassaiisselon 3) madonldmdwi uag 4) mseenidesdidaiay
4.2 WeARsonsBeunwe My mneds amwddndnda mnude uasvindinginssuvesinbeu
Alfion1sBouniweniu deimldanuuuinanairensSeunwemiu Tanvazduluuinnuseidiue
5 S¥AUANTSVRIAATH (Likert’s Scale) uaudadany 20 1o
4.3 msdansBeudiuuldaniunisaldugiu mneis nsdnfanssalunsitous Tatunsidesles
\demmseuiunishaeminanunsaiaiadiiedu umsasdioufiuarnsiaaulasnues senaudae
4 fupou (Standsklev, 1974; Sturtridge, 1977; wayds sufvs, 2508; gt YA, 2556; fieu uuudl,
2567) g



nsads maluladuazdaarsmsdnu

AUEENYIEIEARS UKITNEIAUUKIAISAIY Un 9 auun 30 Juau-wweu 2569

Ul 1 Tl Ae Mvueaa1unisel wismthivestniSeu warsiudusenuuuianssulunisianis
Seu3
J & d v o o aA v a dou o o v Aay vo ¢ o
Uil 2 uiuzin fe Aglviduugihifeiuamndnteunisimumihnnlasuluanuniselidvun
aAdnd Uselea waziuimamsldnwimansay
N 3 Fusnfiunig fe dneuasleUfiRnuanunisaliiivun wazasaesdunaiaydudin
ngRnssuvesiniseueihlvimszvsuiutnteu
TuT 4 TuasUnaLazasviauAn fe Azthdnantuiinuliesesiuduincey weyliinSeuasyiou
a A U oA Al ya % ¢ v a A 9 -~ a wua v o Na A
AuARNgIuAinSeuiInan1unisel wieuszydsasuiulsmieufiimndesilldlugingse
5. nTpULWIAntuNTIBATIE §ITeadun1ide Ineldnsdnnisseuduuuldanunisaliduguila
duaszinanuuiaansdanisseuiuuuldaniunsaliluguvesinivinig 5 viw WWunisdnnisisews
y e y PR y 2, o z Y oa
wuuldanumsaldugiu 4 Tuneu loun 1) TuwSen 2) Tukuguul 3) Tudufiuns uay 4) JuasunauarasieuRn

WiewuYinye IR MIU Lazlanafsensissun v miuvesiniutulssuAnwUn 4 fdunm

fauUshu
nm3dansBeuiiuuldaniunisalidugiu 4 Funeu Aaudsny
(Standsklev, 1974; Sturtridge, 1977; Wyd eufwsg, 1. inwgn1syan1e1emsy
2548; gty Yayyae, 2556; firun uvaudl, 2567) 1.1 mnupdauaadlunisue
et - 1.2 Anugnaesvadlasiaiayselen
1) ey 1.3 msidenldmdng
2) Funuziun 1.4 nMyoonidesditaa
3) fugidiunis 2. AAARABNSISEUATYIOMSU
1) SuagUnanazaziioudn

AN NFBULLIAATUNTTITY
ad o a a o
5ATUUNTTIVY
1321 0euTsdenldfnwaTetl fis wuuunuIdeduilessiu (Pre-Experimental Research) lngginiiiunis
< v o ! a a o 13 ! a b v a b
nanesduwuunsdanssingudes fdnvaglummeasadunsmeaeuneueuiiaenaaieus (One Group
Pretest-Posttest Design)
2. in3eadietenldfnwnsall fideuvnesediolu 3 viin lnefieaziden fall
2.1 ununsdnnsiseuduuuldanunisalidugiu Tusedvinwiemsudiuau 3 anunisel laun
1) MIAAA 2) NMIFUN Uae 3) Madinlsausy anmunisalag 1w unuag 4 92l I8 3 UKy
12 Falas usiazunulsEnaume 4 Tunou laud 1) Tuwesed 2) Tukughed 3) Tuaiuns uae 4) Tuasune
LAZALVIOUAR NAINNITAMAIN WUTT AISIIAMANLAUNITIANTSSEUIINEL eI YTA LR TINTaMLR
YOWHUNTIANTTOUS (X) Wiy 4.91 uagadruleauuansgiu (S.D) Wiy 0.07 Fausazesrusenay
a 4 & ] DA s @ =~ v & =~ Y
fAadunaus 4.83 - 5.00 uandlviliiudt ssdusznauluununsdansiSeuinmuniinnumaneategnssiu
~ oA [ ¢ o vy
Wnfige ediodneglunaeineeusula
[ o IS [ a wa [ J o o
2.2 wuunaasunsinvineemayaniwemiv Tanvazidunisnaaeuwuuud iR [Wudaunld
TunslineuaununseriniuvesaiiuinEeunseunay 3 @aunisal oA 1) A15318aa1n 2) N1SHENS
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way 3) nadiinlsausy aounisalay 4 T saudwaunisdu 12 9o tnasinistinzuunduwuuguin (Scoring
Rubric) Usenaumie 4 Ussiiu lawa 1) AAaILAaIluN1TIA 10 AxkUL 2) Angndesadaswaielselen
5 AZWUY 3) NSLERNIEAIANT 5 ATLUL KaY 4) N15PBNELINTAAY 10 ATWUY SIUVGEY 30 ATWUY

a0

HARINNITUIANAIN WUT1 NTIAMNNLUUNAGRUINELTEIRiiAdvauaennaes (10C) Wiy 1.00

Tunndasay Sdohoglunurifivensuld warnsmemnimsetedsianueindts Oifficulty) Sedus
0.31-0.46 uazAIBILIATILUN (Discrimination) SARAUA 0.48-0.65 FefiohAAuEINdIY LArAIBIUN
FuunAmgATIRs Whitney and Sabers (1970) aglunasifisensuld waziiimnuidesiy (Reliability)
Fatuniniy 091 Ssflemanudesiumugnsdulsyaniuoanives aseuuns (O-Coefficient) agluinasi
Aoeusule

2.3 wuuineafrenisisaunwensu ddnvasdusuunasussdue 5 seaumuisvesdifse

(Likert’s Scale) anu3u

" Y
S a

JornuremuATiadeliiasren1sieun oMU 5 NaNNTIANATN WU MIIAMANLUUIALIAAR

afa1u 20 9o udemuaivayunvdadduusonisiountviomsu 15 do uaz

a0 voa

PMNFIYIARrANaanndes (I0C) ) TA1Ad 0.67-1.00 shedeglunuaiesusuld uwaznism

<

a1

AN MTIetaiiAng1unadwun (Discrimination) Ingldi5n1svnaausaea t (t-test for Independent Samples)
nnsliimediaudsngu 25% iWuseminengugauazngus (Inana 23, 2561) nndednudlan t 1nnd
1.75 ynde sfoheglunmsifivensuld uasdidaudesiu (Reliability) fatiuiiy 0.90 Faiedien
Adesiunugnsduyseavtuearives aseuu1y (O-Coefficient) agluinamsifipeniuld

3. masuiiumsideadedl ifeldmuiuidenelunmadoud 1 Unsdnm 2568 u TsaFouasindng
e Sadatani TnefswasBonddudunou feil

3.1 davhuilsdevernueaseiludidnenmslsaSeuasndndine) evesuangikazausiile

a

Tumsddunisifvnunsdeyalunsise wasdawioundesdloldofiiunmsasisaounaznsmaunim
Seuey

3.2 YguilmatinFeunounside iieliinGeunsuinguszasdlunside wagliinFouriins
NAFOUNDUISEU (Pre-test) AIUUUNAABUNITIATINYEMITNANII8 MU Uagyhuuuinlanafidonisiseu
awemiu 1dnan 2 9l

3.3 gflumsnaaefiunguinegslagliununisdanisiseuiuuuldanunsallugm Suau 3 un
unuay 4 Falus sauiedu 12 9l

3.4 TinSewrin1snaae UNAASEY (Post-test) MELUUNAROUMTIATINYENITNANIDMTU Uag
vhuuuinaseddenisSeunwemiu 1nan 2 9lus

3.5 thiendeyaiildnuuunaaeunazuuuinanedluinsesideya WomAade (X) dudes
WuHMIEIU (S.D.) wagnadeUaNsRgIunTIde Ineldn1smen t (t-test for Dependent Samples) fiudaya
AnageuszninoudsunasndaSeu

NAN1539Y
1. waFeufiguineen1synn1e miuvestiney neulsuikarnaussusiunsiansiseus;
wuuldaounsalidugiu Jaldnnuuunegeunisiniinuenisnan e msu uwazsiiazwuudilaundiasz
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A1519% 1 NALUTBULNEUTINBENTNAN IR MTUVRITINITEU NOUSEUSILAENEUITIUTHIUNTIANTSEUS
wuuldanunisalidugiu

2aUsENaUYaq nauiSeu I
o o daf _ _ t p-values
Vinwzn1syan eIy X sD. X sD.
1) ArwAassuaaslunisy (10) 31 480 092 649 086 <01
2) ﬂ’)’lﬂ.lQﬂgaﬂ%aﬂiﬂiﬂﬁ;’lﬂﬂiﬂﬂﬂ (5) 31 2.69 0.54 4.80 0.92 <.01
3) msidenluddnm (5) 31 2.27 0.47 4.62 0.47 <.01
4) nseenidesiidaiau (10) 31 4.95 0.96 8.18 1.26 <01
594 (30) 31 14.71 2.81 23.88 2.94 <.01

*qldfgynszau (P<.01)

nAesedl 1 §3de nud dwnuindeu 32 au asuuudu 30 ezuuy dniGoulieziuuedsia
YowinurmMsnwomiundadsusinumsinmsouiuudldanunsaiiduguindu 23.88 daudesuvy
1ASFIUYINAY 2,94 GegendineuFeuiidazuuuedslasiuvesinvgnsyaniwiemuiniy 14.71
drudsauuinnsgiuniiiy 2.81 lnefle1add ttest dependent AU 29.53 wagdlA p-value f1nd .01
lofinsanesdusznouvesinuznsnan 1My 4 Usens I 1) mnundesuadlunism 2) mnsgndes
vodlassairelszlon 3) madenldmdn uas 4) mssenidusiidaiau wui nesduszneuvesTinYZATYS
awemiundaieuginineudsuiiuiiontu wandiifiuin dnFeuiiGeusinunsdansGeuiuuld
aoumsaiduguivinugnswnniwemiu slunmwssuaslunnesssneugeiniineuSeulesediteddy
fisiu 01

2. HawIguifigulanAfdenIsisEuNM IR IMTUTeNinEeY nouSeuIkAsaUSEuIHIUN1TINNTS Y
fuudldanunisalidug Faldannuuuinanefidensifeuntvemsu waviasuuuilduiesgideya
FEABN9ERA Fansedl 2
M51afl 2 narSeuliisulanafienisi3ounwemivvesiniFeu nouSeulasvdaSsusemsinnisFeus

wuuldanunisaldugiu

Uszihu _
- df X S.D. wlamwa t p-values
mswSeuiieu
LanARneuSIY 31 2.89 0.65 s¥AuUIUNENS 26.25%* <01
LINARMEIS U 31 4.00 0.53 SYAUNIN

o o o a o

=*JfadrAnfseau (P<.01)

o

MNAedt 2 §3% wui SwaudhiFeu 32 au dhidsuliazuuuedsienafsonseumuemsy
vdaSeudinunsiansBouiuuuldaaunisalifugiuyiniu 4.00 dudsauumsgiuyiniu 0.53 vineds
tniSsuilanaindaSeuinseiuinn JaganindeusoudifasuuuedsianaiisonisSounwomiuwintu
2.89 druoauunnasg uyiniu 0.65 e thidsuilanaineuFeudfisesuuiunans Tneflraia ttest
dependent Wiy 26.25 uaziiin p-value mnd1 01 uansliiiuin dniFouiiGeusiunsianisGous
wuulfanunsalifuguiienadsensGoumwemiunduTouginineuSeuiesnifuddyiiseiu 01



Journal of Educational Technology and Communications
Vol. 9 No. 30 March-April 2026 Faculty of Education Mahasarakham University

anUs18NaN13INY

1. mswWSeuiguinuensyan 1o miuretiniseu neulseuikasnaussusiiun1sdnnIsiseus;
wuulaniunsaidugiu nuanside aunsnefunenalddel nsdaniadouiuuldanunisaidugu
ffAdotmuty dwaliinuznisganiviemivresindeuluamsministauinisiftusgedaay
Sofinnsanuenauesduszneuresinyznswaawemiu 4 Usens Wud 1) anundeaunalunisye
2) mnugnieseslassaivlselon 3) madenldmd uaz 4) nseenidsiidaion wui esdUseney
dulnssainsuslon ddmi warniseenidesdazuuuaiovdadougatunitnoudou inniesuseney
fumundeundd Lissandnwuznisianinieudlianudrdyiunismdsuanunfoudiunim
amsuugthidn Usgloa uazuuamenslénmuiilaonadostiuusazaniunisainoudgnisufoiase
dawalitnZouthanuilullunisynegisgniios daau wasimmnzauiuaniunsaindedu Tuvmed
asfUsznaufunNuAToIAm wWislnzuuundaFouindy wiinsiaudesnitesdusznausn 3 Usens
iesnanuadesuadilumsyadussdussneuiidesendeszeznatlumsiindusgsioiles uaznsavas
Uszaunisainisldnw Snvteluraaduduresnsufdiae dnifeunsdmdsdanulinduansoonnisld
Aw1emiu dawalinisadivinanuseiilos egaslsiniy welinnsdndusdsieiiles dniFeusud
AN LanseenINIL Haagvisutnam Alduinninsdntenssulussesnaiieniu deuBerensiaun
arwedosuaalumananwomiulfinnuld Ssaenadestuiiuguresnisiamadouiuuuldaniunise
HugrdvilifesFouinmsasvioufanunsalluinate WelenaliinSeulddadulowasfuiinvou
AONAINGYDINITNTLYINVDINULBA (Jones, 1983) Sﬂﬁy’aé’ﬂL@ﬂiamaiﬁﬁﬂL%'auvl,é’maaqwqaﬂiiuLLaz?;lmJuﬁﬂw
fidesorfanisindulaluaninuwindeniivasnds Fasananuivawaziiuauiulalunisudynii
ffuanunsaisng q (et qrd¥an, 2559) demnil mastansSeuiuuuldanunsalifusuisaonndes
funuImanisianisdeudifiderinuznisaniwiewiu 5 Usenis oA 1) nsaoudieadubous
MLANUNSEIaR 2) MItiusssnandwadenIswnog9dase 3) uusuuIudLYessldaw 4) s
i’fﬁmiﬁ'auﬁﬁﬂwﬁguﬂumau WAL 5) ﬁmilﬁaﬂﬁ’rﬁaﬁa%ﬁqLLiqgﬂ,a (Al-Shatti, 1996; Al-Laggani & Al-Hijaili,
1999; Tu‘aymah, 2004) dmdufinanludsduiianun SsdenndasiuniAdevas Musa et al. (2024) 33
Aeafumanisldantunmsaidugnlumadous Wedmumayanisewivresinfoudulisonfnui 2
wut thideuiGeudinunsldaaunmsalifuglunstous fnvenmaawemiuviaunganiineuld
iosniimadenlsamsiouiivanumsaiaiatisetu thifoudsdfndunslinmeiluduniidusssumna
Fehoiduansinuemsdeansidesindesuaa fenusiula uasdiamannsalunsldnwldnmuaniunisal
351 lnganzidosmsudlailymiameniideddmanilavioussloalaluaniunisaiads uazasnndosiu
1ATeves Angelini & Garcia-Carbonell (2024) #3denAgafiunisaeunuusaesaaunsalifleRmuinye
AIUNTUANIYITINGBYBITINANYIIAINTTUINTAUUALYBIMINGIFIAITORNUII NG WU TnfAnw
AFounnslinisaeunuudiassaniunisal HnuziunsyaganineuSeu wasiimuinisisudn
Tunnéuiivssdu Tdun nsldddmi niseenides mslddunuiivannmats wagleinsal esantaelis
thiFefndunsldmwldluuiunidusssmnfaenadesiuaniumsalluiingds

2. M3Seuiguanaffen1Ss UM MTUTeIinEey neulseuiuazrauTeudiunsinnsiseus
wuulFaniunisaidugiu nnuanside aunsnefunenalddel n1sdaniadouiuuldanunsaidugu
ffAfeRmunty dwalianafroninfounmemivresindsuiinsinunisiintussnsdaau osn

= v o o v o 1 va S o & A o ¢ a a
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sufsnsaisussenianadeuiiiiounaiouazidotenisuansesn Sniaduniaidalenialiidnidou
ldnwemiulunisyafuiioutindeuludusiiung Tnghifestnadenufionain 1iosenlad
nstndome vieadsaunadussnintnisn apdufissddunsuasdantufinnginssmesiniouriity
uennil Medamadeuslutureugatine helvinGeulimunudsdildFouitemunuasiioutinEou uay
pegvdndanisiaun arufntilunisldniwfdusussm fofu Feasananufnasazaiunds
Tunsléinmn demaliinSeuieneiiifronisifounvemiv wasduierudfyreanisldniviemsu
Tu#inate TsdenadosiugiuvosnisdanisFeuiuuuldaniunisaiifugiu AdeliinFeuiaiug
luidealestuussaunsaidausuasemiufesnsludinatsldogrumngan ilinsFousfimmumnenniu
Snfanadyfuaniunsaifivmisuasdudou SueliinGeuldfunnuiiantuaransoueiusmmes
finannviane (Luszcz, 1989; Oliver & Herrington, 2000) Faanpdesiutiadeiifinareranaisenisiseou laun
Uszaunsaliameivesinifeu uasmsiufduiusseninsyanatuaniunisal Sedunumdidalunisadns
usagslanaznsiidrusalunisdeud (Conteh, 2002) dwsuiinaniluireduionn Ssaonndesivaide

v

vowainiy s19And (2567) MdeiReriumsssunnumienlnglianiunisaiiraeaderimuienisius
Anuannsalunsufoanismenuiants wuin dhAnwineiuiaiiaiedeazuuunisiuianuannsalunig
Anufuinisnervialunmsiundeniswisuaundeugenitneunisnisuaiiunion wandliiiiuai
mswsumnumienlngldaaunisaidassanansatisifiunisiuimnmansn snusiule wasvimueAdaun
yostinAnwienisiinUfoRnmameuialdegnaiuszansnm iWesnlifulssaumsaimaiFousilndifeaty
an1uN15alase warausarausluussendldlun1sudnlaase uardenadesiunuideves Sharifi et al.
(2017) deifefunamsiansGeuslaglianunisaidass ifsemssuiianssuluioadou uasnaduns
manwinalssimavesiniieusssututseufnumeuduluusemeduiiu nuth dniseunguilFeulasld
anun1saisnaes nadunvimenwinassma wasnsiuirefansaluesSeugainittniFeuilildizou
siunsldaniunisaisiass dadiumnuaule awayn eudivne wasauidniiniadenlunisidou
wazfAfeldfinisdunvalinieuiniiy Sehnoudulnglivedin maFeuilagldaniunisaisiaes

Pedsuussenansseliaynuazansse lvdniseuiiusgda Endudiveamaisous uasndldnmwnniy

YDLEUDLUL
1. Yorauakuzlunisihdsndnwldly

1 o a ¥

° e a ao o & & | o &
1.1 ﬂ’]iﬂqV‘UﬂaﬂWUﬂqﬁmLUUﬁﬂwaqﬂw@aﬂ’]iﬂqVUWLua'ﬂqﬂ’]ilﬁﬂugl’ﬂuaﬁnﬂﬂqﬂ LBINLUU

o

[ ' J

Famnuaafny warUseleanaglaluaniunisal a9u AISHIANUANANABNISANNUAADIUNITIN LY

lun1sseus Tnemsidenaniunisaifivanzauiussauanuaiusavestdnieou waglnalAseiunisunly
Yuldluginuszaniu

[
v o o ¢

1.2 nswuzdnilemiedtuaniunisaliiseus nemdn Uselen waghwimanisidniuaigli

[
(% v v o

tnseuandunstuaaunisainseuiliegasandudidy dalu msuuzdilomnisldnwiaseungy
fuanunsaifizsen; suisaunsadnliusuldlalusenindtiunisluaniunisal weanauing wae
iuanusiulalaiulniey
o =~ v Y ¢ & Yy = o a 2 o v & ' oA
1.3 msdansiseuiuuuldaniunisalidugiudesiinisaniiuns 1Wudduduneuseiesiaiiios
JaagliiniseuaiunsawauineenisualdegralusyuunazussaauingUszasdlunsseus dau

AsANYITIEadenvretuneunisinnisissuiiuuldanunisalildugrunanegisnsudou deldasaan
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somssdunmsfidutuiunon warussana ingUsrasdaeiannlunguiidng
2. forauonugiinsnunadiely

2.1 pwadosuamlumsyaniwemiu Wussddseneudifimsiamuntesnitesdussnoudu 9
wlinmsmmesinugnsganiwemiuresindsuimutusgnsdaau uandiifuiesdusznaudingn
fafpdlasumatamiediseidenduamedu fu meidveduolummjutiuinsinunanuedeuad
Tumsyaidundn Tnserausunuuumumsideidunsiduidseynsunan (the time series design) Llafinwn
Wannsvesesduszneutananlussezend

2.2 msdamsdeuiuuuldaniunisalilduguldifissdeasuinuenismaniwemviuvesinG ey
Wiy uidstaeliineuiianafidenisFeunwiemiuludeiftu sudadunadalenialitnGeu
1680 Tnsight waenumunslnwvesmuesnglianiunisaifidmun fdu nsideedeluasin
NaYBINsInnsBeuiuuUldanunsaiduguiiidesiuusdy 4 uenmdenniinuensyaniwemsu Wy
nsAndslagnses mauAtymidsaniunisal msdeanssenineyana 1Wudu ieveresdnrmsmAeiy
msdnnmsdeuiiuuldanunisaldugrulufifisng 9 egseud

LANE15891989

NIENTNANWBNNT. (2546). WsESIVVYYANI1SANY N ITNNGANTIY 2542 urluiidu (aUui 2)
WNGANTIY 2555. E1INUANEATINNNTNGEYN.

Yuud 208dud, dnswa wmdus, wazdan gudndia. (2565). Jymnisdnnisiseunisaeudaaudnyily
TsaSsuenvuasumandaaueugivandymuunin fnvensieusluansseil 21. 295975399
UMINGIFNITTITU UyweAIaHUarFIAUmEanT, 8(2), 1-12. https:/s004.tci-thaijo.org/index.
php/WTURJ/article/view/259016

il qvis$ml. (2559( 80 winnssumssannSeudiduinsu iy @aviedsd 7). driindss
furaudileinouysuds.

Wy suRes. (2548). (AdAKAsI5NITAOUTINANE. NENTLN.

fien wundl. (2567). miansnisaou: esdnawiientsonnszuaunnSuiitussaninm @urindsd 23)
dinfuiuinansalvine1de.

55198 WAL wazdunsns fluilea). (2562). maiuTinuzmsynn o miulnglduuuilnine
miwuﬂmmam%’uﬁm%’uﬁﬂL%‘&Ju%y’uﬂizamﬁﬂmﬂﬁ 6 LsasgumawgUaud. 27597598999, 21(1(,
20-13. https://s006.tci-thaijo.org/index.php/jonw/article/view/253505

Udaly 519404 (2567). navesmanseuaunieulagldanunisaidasuaiousssianisiuinnuainse
Tumsufianismeruaguansaladldnimdvies Tusednuofnisnevagivg 1. 275575
WeIVIaNIITUA, 25(1), 346-355. https://he01.tci-thaijo.org/index.php/JRTAN/article/view/266971
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Development of Learning Activities Using Challenge-based Learning
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Abstract

This study aimed to (1) develop challenge-based learning activities integrating lateral thinking
techniques and augmented reality (AR) technology to promote creative problem-solving ability with
effectiveness meeting the 80/80 criterion. (2) compare students’ creative problem-solving ability, and
(3) examine students’ satisfaction with the learning activities. The sample consisted of 80 Grade 7
students from two intact classrooms at Pakkhatpittayakhom School, selected through cluster random
sampling. The research instruments included (1) six lesson plans, (2) a creative problem-solving
ability test, and (3) a student satisfaction questionnaire. Data were analyzed using the efficiency values
(E1/Ez) mean, standard deviation, and t-test.

The findings revealed that

(1) the developed learning activities achieved the efficiency values of 89.5/93.1 (E1/Ez)
It meets the specified criteria.

(2) students who participated in the developed activities demonstrated significantly
higher creative problem-solving ability than those who received conventional instruction at the .05
level and

(3) students’ overall satisfaction with the learning activities was at a high level. These
findings indicate that challenge-based learning integrated with lateral thinking techniques and AR
technology can effectively enhance Grade 7 students’ creative problem-solving ability.

Keywords: Challenge-Based Learning, Lateral Thinking, Augmented Reality, Creative Problem-Solving Ability
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Abstract

This study aimed to 1) develop active learning activities using gamification techniques to meet
the 75/75 efficiency criterion, 2) study the effectiveness index of the learing activities, 3) compare
students’ post-learning computational thinking skills with the 75-percent criterion, 4) compare
students’ post-learning academic achievement with the 75-percent criterion, and 5) study students’
satisfaction with the active learning activities using gamification techniques.The sample consisted of
11 Grade 3 students at Bandongbangpajode School in the second semester of the 2024 academic
year, selected by cluster random sampling. The research instruments included lesson plans, a
computational thinking skills test, a learning achievement test, and a satisfaction questionnaire. Data
were analyzed using percentage, mean, standard deviation, efficiency (E /E ), effectiveness index (E.I.),
and the One-Sample t-test.

The findings revealed that

1) the learning activities achieved an efficiency of 85.62/82.73

2) The effectiveness index was 0.74

3) Students’ post-learning computational thinking skills were significantly higher than the
75-percent criterion at a significant level of .05

4) Students’ post-learning academic achievement was significantly higher than the 75-percent
criterion at a significant level of .05

5) Students’ satisfaction with the active learning activities using gamification techniques was

at the highest level, with an average score of 4.55.

Keywords: Gamification, Active Learning, Computational Thinking Skills

* Corresponding Author

"? Faculty of Education Mahasarakham University



Journal of Educational Technology and Communications
Vol. 9 No. 30 March-April 2026 Faculty of Education Mahasarakham University

UNUI

Tumnsswil 21 Tanudnyfunauasuuasedsmadaiuasygia den Yausssu nermans uag
welulaBddvia denalifszuunisfnudnudesfugiuvunmsdansiSeudiieaungiFoulvidaussouy
flaonndesiuuiuntesdinugiuanul madaniasounsaoufidufissnsiievenrudviomaiosiuien
Liwgawasenisimwdiseuliannsofa Tinsen uwasuidaymluaaiunisalasdld gseuiedndusealasu
nsianinurddnlummssed 21 Tnsanginvensandinged nswitym nisdeans nsvhousuiu
fou uaznslimalulafansaummegniaineassd deaenndestuuumansiaungSounumdngasununand
miﬁﬂm%uﬁugmﬁ;jmLa%uamiauzéhﬁz:gmaa;:il,%'sul,l,azﬁﬂwﬁﬁhL’ﬂwiamiﬁﬁq%ﬁmiué’muqﬂaa ia
(éhﬁﬂmuﬂmzﬂiimmimiﬁﬂm%uﬁugm, 2560)

neivimemsinadunildunalndrfauemdngasisjsimuninuenisndsiuan (Computational
Thinking) FadunszuunsfniivieligiSeuammsaiinszitym uenesiuszneuvesiym genuuLTume
msuitan wasihuwwdadwssngluuszendldlumsuilymiuiinuszdriuldedraduszuy (Wing, 2006)
SofinsanluuundinananunsaifugunmgiSeuvosssmalnedsasviouliifuianrmdndulunis
i nsAndana Inenan1sUsediunanmEi3sussdumi (NT: National Test) futszaufinuti 3
Unsfinw 2566 nunAziuuRAsfuAdamansvesiiFouogiifosay 52.97 wagiliniFeuiitinansiFeou
Mninfesay 50 feferar 11.71 GawviouliiiuindiFouduniideddasuinwensandavgna
wagmsuAtlan @iinauanenssunisnsinwtuiiugiy, 2567) idefinnsanmstanisdeunisaousein
emsmulalusziuUszauAnwnousu wuginsuszautymlumumsiauninsensAndeRIuIuLey
nadugrsnanisdeuvesiiFeu Tnsangluviunvedlsadourunidn asfaoudnnunileimnausiia
TunseenuuuAanssumsiFouiiidaaiunszuiumsanegradussuu viadensaeuiivanzay wazildediin
drunalunsdfanssunmatoud dwalimsdanisSeumsasusinidiunsesunedemuaznisvhuuuings
nnuilsdeliou innimsdafenssuiidalenalifiFouldastieuftRuasimunssuaunsAnddinmei
9E19U1939 (Katchapakirin & Anutariya, 2019) annsanaaagvieuliniutsanudndulunisimuizvuuy
mMsdansBeuiiaunsadaaiumsiidnimveSounayinnuvinugmsanidsinaldoisduszansam

wANNBEUSiTe3n (Active Learning) Wuuuimisnisdnnisi3eusfiulsfSouiiunuimandsy
TunszurumsiFoud dumsasiieUfoti mseAvne mauanivdsunnudniu uaznsasviounanisFeus
yosnues JeeliEouaiieuianussaunsalnsauaziinmsiousesainrumineg Bonwell & Eison,
1991) n1sdanTsiseuanvazianandidneanlunsimuinyensAnseAugawaznisuidymivesiseu
I¢iognaiussaviam uonanil msmedanadifiadu (Gamification) wldlumsdanisidouddaduuumns
wikiildFuauauleegaunsvans esnlumsussgndliosdusznourenny Wy azuuu wiegata
seiudu warsruuanuiv eadussgslauarnsedunisidusanvesdioulunssuiunsdens
(Deterding et al., 2011) Msl#inufifiiaduluuFunms@nuansnsatieiivauaynaunlunsFeus nszdu
TS puianuneelunsinanssy kavduasunsiseusinuuszaun el s (Hamari et al., 2014)

Y
'

=

WaysaNMsLIAnNIsSeusanidtumatanuiifinduisaunsadioatunsegedakas nsidiusiuves
A Seuldegnadvszdnsam lnewmnluseininemsdnaisesodenisfndutunay msuilygm
LaENISISEUIHIUAINT TG UR

a v

PNMINUMUNUITNNLITeINUI NUITBRAdiRUIAINTTuNSSUsdanTwivmallanuiiiady

= S v a

Tus1e3rIneINISALINEMS VTN UL AUUTLOUANYINAUANGINIUILNA WWERNLlUUSUNVBILlsaS U



nsans matuladuazdaarsmsdnu D
AUEENYIEIEARS UKITNEIAUUKIAISAIY un 9 auun 30 Juau-wwyieu 2569

NALEN NWITBT0I NuAT Fus1d way 15IUNT JnY (2565) WUINITNANNEUNISEUSBNTUWATle
il duasnsatiefiunadugvnensisounasaime lavesdiSeuldesnsiitioddynaaiia deasvion
Tiiudsdnenmvsauumeiananlunmsimuinisiseudvesiteuluseivivernsauan
Mnanuddyesinuelurmsed 21 amw{]zymé’mﬁﬂmmsﬁmL%Qﬁwmml,aswaﬁmqwémmiﬁsu
VOI3IEY AAAIUANENMTBLIAANTSIS BT NkasaTlanudadulunsduaSunislidiusiuuas
nsvuIunshnvesiidou iteTaulaimuifenssunadoudideniagldinadainuifindudmiviinGouty
Uszaufnutil 3 ileduafuinuzmsAnileiunassadugriniinsSouvesiizou lnemanisinianssy
mu'%smiﬁﬁmm%u%mmsaLﬂuLLuamwaﬁww%’Uﬂgiuﬂﬁﬁﬂfm?L‘%&Jumsaaui’]aiﬁuﬁmmmsﬁﬂmm
fiszdvEnm waganusa luuszendldlunmsfaunnsisouveiGeuluvunvesanufnudulseld

o/ 3 a o
WUTEaIANIIIDY

a

- eaunAanssunsseusdgniegldmadainuiifndu NlseEnsamanunne 75/75
. Wefinwdviluszaninavestiniteu NSsumenanssunsiseuideniaegldmalianuiiiady

1

2

3. WiaSoudlsurinuenisAndemunaesindey wdadoutunus Sevay 75
a. iewSeuiisunadugrdvestindeu ndaSsutuinasidesay 75

5

A e = o Aa 1 a = v a Y a aa o
. L‘WaﬂﬂHWMWWQW@iWUE}WﬂLiUU Wllmaﬂf\]ﬂiillﬂ’ﬁLiﬁJuzL%Q?ﬂIﬂﬂimLWﬁUﬂLﬂllll‘V\lLﬂsUu

YBULUANISIVY

v v
v a A

1. Usemnsitlilunsidondel] e dnGeudulszaunundi 3 madeud 2 Ynisfnw 2567 Tundu
TsaSeurunadniuadede dfadiinauasiufinsfnuusson@nuanauss wa 2 $1uou 3 Tsadeu
swdnnutniFeuiaay 31 au

2. hetuillilunsifendsd e dnidsutusvoufnwi 3 lsadsudunsilan $1uau 11 ey
Bslsanlngnisduuuungy (Cluster Random Sampling) Inelilsaieudumensguanngulsaiouruin
dnsuadeden

3. fadrtavesnismsidended Ao mitadidmidumstunquieganladeufeussioniouden
denalinisdrsdanansideludadunduenaiidodfaluiuanunseuaguuazanumainvialguesuum
N13AnW

4. fuds

4.1 shudsdase A AanssunisiSeuiideiniaeldinadanuiiindu

4.2 fudsnnu Usenaueie
4.2.1 Yinwen1SARGIATLIN"
4.2.2 wadugnsnansSeu
4.2.3 Anuianela

5. denudwyianie
1. fnssunmsseusiesningldvatanuiiindu vinedis nszuiunsdanisiseudseinnineinis
fna Bes “Sanedfiufunmsudlymuarmsifeulusunsuegnade” dusuiniSeutulssaudnudi 3

U 11 WHUNITIANTTEUS BIRDNLUUANHLLIAANSITEUSLTIIN (Active Leaming) InelviglSeuildiusu



Journal of Educational Technology and Communications
Vol. 9 No. 30 March-April 2026 Faculty of Education Mahasarakham University

Tumshn uitlym aslioUfoR wazasiieunansidsulvosmuiosessoiiias nisutsssondldinafanufifiady
U SYUUAZMUL WSERRTT Theuanenude suiutu uavasi LﬁaLa%mLiaLLaza%ﬁﬂngﬂﬂumiﬁ‘wﬁ

2. WnwensAndeRuIn (computational thinking) Maeds Auawsafiieadasiunisia
A nisuitymegafutuneunasnduszuy AUNT0TBYMARATRISNSUATM waziuUseynd
TluTinuszdriuld Tneldindesdlolun1side fe wuuinnisAndeduia wazlufanssunisiSous
§1 4 peAUszneu lauA 1) NsAnuuukenaiuuseneuraznisgesdam (Decomposition) Wun1sHaTTUN wag
LLUaﬂigmw%muaaﬂLﬁudaueiaaLﬁawﬁmmiﬁuﬂ@miéfdwﬁu 2) nmsmguiuuvesdaum (Pattern
Recognition) tunsfiansanguiuunwnliy vesoyansetdym uariiansanauadievisenumilouriu
mmﬂﬁymdaaﬁa@:hﬂmm Wenfunseaumnlouiuvesgiuuunsundamn 3) N1sAALBIUINsITY
(Abstraction) Hun1sfinnsanseazideniididyvesdam wenwezvanszdifyesnaindruiilidfy
4) nseenLUUTURBIE (Algorithm) L‘flumiaaﬂLLUU%umauiumﬁLLﬁ{]iym‘w%ami ulaedansu
mdsfidniay

3. NASUEVEN19N13 5 e AzuuLve TS sutuUsEauAnw U 3 lukuunnaeuTanadugns

' v
Ya v ¥ = a

msmsiFeu es “Sanedfiudunsuidgmuaznsdeulusunsuegnaine” Aideasietu fazuuuis
20 Azuuy Inginasikiuivundifesas 75 vesazuuULfi

0. aafianela vaneds ssfueuAnfianelavestinsudutssoufinmdi 3 Afidenisdnfansa
n1sudidenlaeldmatanuilindulusieiviinginisaiuin dnanuuvasuaiuauiianela
LUUIRIIELUsENNA (Rating Scale) 5 Sedfy $1uau 18 49 TaefiGsudennoulussfuazuunsug 1-5
AzuuL AusEduAufienels anduiiazuuuindnuaiadsuaziana Tasfmunnusidiade

3.50-5.00 wlanadeglusedu “u1n” 8 “urnfian” uazodmiunaeininun

A5aLHiuN158

1,52 08U

a v S X< a v = . .
N15398A59HL TUNFI8MUUNMAaBY (Quasi-Experimental Research) MuLUULKUNITNARDY

nANFIBE ALY INNDULALTEIN1TNAGES (The One-Group Pretest-Posttest Design) FailLUULKLATNAGDS

o d’l
a
@) X @)
1 2
AT 1 WUUUKUNNTVINGDY
oy X = msdnnanssumsiseuiideaniagldinadanudiliady

O, = msdananaunsinianssunisisougiiesnlagldinadanuiiivedu
0, =msinandinsdnianssunisisougiesnlagldinatanudiiedu




nsads maluladuazdaarsmsdnu

AUEENYIEIEARS UKITNEIAUUKIAISAIY Un 9 auun 30 Juau-wweu 2569

2. fupsumsife

il 1 Fvuudn ngud lenans waesnuitefifendesiuniniousifen medanudfiadu e
msAadeiun wasnaduguinanaiou ednldidunseuluniseenuuuianssumsideuiuasiaesiioide

i 2 Wannfanssunadoudienlnelfmadianuifiedu sedeinenssiun dusuingeu
Fuusron@nndil 3 dwnu 11 ununstanisdeud laesuunesddsznovveanudifnduliaonadasiy
fupouniaidoudien

i 3 adauazimunadosilefllilun1side Tiun ununsdnniaous wuuneaeuTavinuenisin
Faduan uuuvageuTanadugrsnansitou wasuuuaeuammufisnslevesinFeu

fuil 4 asaeunuamveaiasiieIfelnefidoarig itonsivaeumunsuduieniuay
anuivnzan wienUiulsuedesdielifinunnieuthluldass

il 5 Fudunsmassatunguiioss Ima%@ﬁf\mﬁumiﬁauﬁmmLLNuﬁﬁwmﬁu WagLAUTIUTI
ToyanaulTHULALGUTEY

fufl 6 msvdeuEnvLEMINTEERNasALTUTIUTesTayARsLLLNDU T B ULAE VA FoY
Tnefwnmmuudsusuazdudonuunmnsgy Wessuienmsnszansvestoya uasnsisaouauufgy
MsuwanuasUnAvesteyaseafia Shapiro-Wilk Wiefiarsananumsnzaslumsldaiinniines

ful 7 Wnneitoyalagldadfidmesan 1 drfesay Aiade dudsavunnsgu s
AATuklTUTIL TavaaAEednsds Tiun manussAvsnimuasianssuninious (E/E) srvildszavidua
(Effectiveness Index: E.I.) wazadii one-sample t-test WiaiUdauifieuavwuundaioutuinamifosas 75

fuil 8 asUna ofuTona uasdavindelauouuzannuanside ohausduuumnddunsiannis
Famsiseuiuarnidelueuan

3. ieBeallefldlun1sise
3.1 WHuMsIAMsSeusidasniagldinalianuiiin gy
Huununisianisdeuissinineinisduin sulssoufnwi 3 13es “Sanosfiufy

nsundeymiuaznsi@eulusinsuegnedng” 91U3u 11 Uiy eoNLUUMNKIIAANTTSEUSITIN Tneysannis
psfUsznoUTRuNLTATY IHur spuuzuLL seduTy wRsyTela wasmemeueufvi . uwunsdnms
Bouslésumsussiduamnnlaefidoine S1uaw 5 viw Tneyssdiuduilon fanssu waznsiane nanisUsadiy
wuuunsiansEsusTiaedenintu 4.31 sglussdumnumngansnn

3.2 LUUNAEBUIYINBEN1SARTSAILIN

JuwuunegeuUsteydadenneu 4 daiden 91w 20 90 ATOUARUBIAUIENDUVDIVINYY

M3AALgeAIn 4 dnu laua n1suengesdym nsmzuuuuresdym NMsARBUINETTH WaEN1TeBNIUY
funeuds wuuneasuitunsaTIaeuAunsLdndonilaefifearin S1ur 5 v Taediddui
ATuEnAABA (I0C) faust 0.60-1.00 uazk AT s mdeaey Tasdaaueindiedu 0.35-0.75
ABINsILUNGILA 0.20-0.45 uazAAadesiu KR-20 whiu 0.76 WARITILUUNAFB UL AN ZEY

ANSUNIIY



Journal of Educational Technology and Communications
Vol. 9 No. 30 March-April 2026 Faculty of Education Mahasarakham University

3.3 uUUNAADU TARASUnTETININITSen
Buuuunpaeuusiariiaenseu 4 daden $1uam 20 9o 19¥anadugninanisSeusein
InernsAua 3es “SanesfiutunsudtymuasnsiBeulusunuegnaine” WUUNAAEURIUNISATIAEOU
anunsadademlnediTenu Tnsfiediiaaonndos 100) fausd 0.60-1.00 wazrumMTIATILiRAN N
fodeu TnefiAnaAugInitenaust 0.38-0.58 A1unasuuRRaus 0.21-0.52 wagArArdosiu KR-20 wihiy
0.81 wansiuvunaaeudannmuazannsatluldanaduguinanisdeuld

3.4 uuuaaunuANuianelavesinsey Duwuvaeunuaiinunasidussanne 5 seau
$1uau 18 do Asouaquénuidion dugdeu dunsdansdeud Fuetesdietana uasUsslovwidldtu
wuvaeumuliFumsUsziiiunainmlaedideane S 5 viw fanedeniiy 4.39 eglussduamumsngausnn

4. MUY

nssiunsifoudeoenidu 3 svey fail

4.1 szozroudou MfodidunuguimadiowisuemmmiodliuiinGeu nfuasinguavasd
¥939M13d8 uwamanisdnfanssunsdoud uastennasiiufulunsdiiufanssunistoud eais
anudlauagaundenvesfifoudeutnianismaass andusuiunisiadeuneuseu (Pretest)
Fowuunageuiavinvznsiadimasazuuunadeuianadugrinnanisdey iWedmeszduauanuse
fugruesiidououtiiufanssunadend lnsazuuunoudsugninulfifudeyadniunisdiuin
ARUsEANSNAveININTIUNMSISEUS (Effectiveness Index: E.I.)

4.2 syeyanilunanssunsiteu;  Ideandunisinfanssunisiseuiidsgnlagldimaia
nufiledumaunumsiamaFeudfiiauntu Swau 11 unu TasRonssunisdeudiiul i Souidud
Tunsfin Ans1est wityn wazasilou fiRkuAINTIINMIGBuSmuaaunsaltlgmfitmualuusiasAanssy
FsaonadoaiuinAnnsiousidesn (Active Learning) Tusswitsmsdaianssy fifeuldsunoumneianssy
nsiFeudmuanunisalitlymfidivue Jalalenalifiousniuiinsed Mauwy wagasdeudam
mudumeuvesuniey wiouTazauazkuLannITAanssy luay weznsuidamilugaiunisalsng 9
TnsAziuuazay wisyseta uwarssduiy gninuldidunalnveunuifieduifienseiuussgdlauarduaia
nsidauiiulunsdouivesBou wonand fBsudldiduiulunisiAanssungy nsefuse
nswanBsuarindiu wagmstiiausuuamensudtamn wiewtilimsnenuanudnnduesiiou
ogedailles ioduaiumsSouiiuiulasianvinuznsAndeiuin  seninmsdnduianssy {33
Aunusmdeyainnisifanssy Tuau uaswuiiiniavesiBou wewazuuuildnlflunsussduna
sevafen wazldiludeyadmiunsduniussansnmessnssuiunmsdnnistous ()

1.3 sygvdadou WeAuaanisdnfanssuniadou §isesdunsmnaeundadeu (Posttest)
Tnglduvunadeugaifisrtuneusou iledarnuznisAndsiunuasnadugniniinisSouvesiounds
Iifunsdafanssunsiioud  azuuuiildanmeaeundsSeugninluldlunisduiuedssaniaimues
Aanssumsisouf (E/E) wasdriviiseavdnavesionssunsisou] (Effectiveness Index: El) saiald
Hudoyalunmadeuaunigiureanside wenani fHfedufunusmdeysanuiionelavesinGeui
somsdafanssumsdeudideniaglimetanudifiadu lngliuuuasuauarudionela anduthdoyaiome
lUAmseikaruUananuingUszasrvean1sive

fiail azuuunoudsugnlfifiedrmaiuguvesdouuarldlunsduindvivssdniua
(Effectiveness Index: E.I) wiiiu Taglalléldlunsmnaevausfisudeeymuvdnuesniside



nsads maluladuazdaarsmsdnu

AUEENYIEIEARS UKITNEIAUUKIAISAIY Un 9 auun 30 Juau-wweu 2569

5. MmIlATIzsiteya msldadaiedes

meidunaineideyalasldaiffiaenadoatuinguizasduaansife il

5.1 Ansgnusydnsnmuesianssumsteudideiniaeldmedamnuiifndy andszaniamues
aziuuldninssumsSeuseninadeunaazuuundaieu (€ /€ )

5.2 Wpswnedyiuseavisnavesianssunsiieus (Effectiveness Index: E.L) 3nAzuuunioulsey
nazAzLUUVAASHY WenansszduauAImiamsSouvesiFeu

5.3 WSsuiisupzuuuvdaiouiuinuenshndsiuaasnadiunrinenisdeuiunarisesas
75 Ingldatanaaeuiiuuunguiies (One-Sample t-test) fissuiladndy .05

5.4 AnsginnuiiswelavesinGeuiiinensinfanssunisBeuiidesnlaeldimadanuifiadu

lngldAnads (Mean) wazadrulsauuuinggu (Standard Deviation)

a o
W81N13398
1. iam AT zriUsydnsamuefanssunisiseus
M990 1 nan1TIRTeiUsEansnmeasianssunsseuiideniagldmedanudilady

s189n15U58LEU n AZIUULAY ( x ) S.D. G
U5eaNBAINVDINTZTUIUNIT ) 11 225 192.64 17.36 85.62
JseanSanvenadns E,) 11 20 16.55 2.02 82.73

Jsgansninsiu (E, /E ) 85.62/82.73

NP5 1 WU nguEegsd Y 11 AU fazuuusinssrinaeuedsiniu 192.64 Az (5.0,
- 17.36) anmziumdiy 225 Andudosas 85.62 uasdnzuuundaiouadewinfu 16.55 azwuu (S.D. = 2.02)
nAziuwiy 20 andudesay 82.73 WeRarsanussaniangu (E/E, ) Winfiu 85.62/82.73 uandlyiliiu
TRanTsuNsSeuiaunsasiunsruunseuiuaziaiAanadnsn e siseuldeg1eiiusyansam

2. NaMTIATIENATYIUSEAVEHATENINTTUNTS B
a5l 2 ARvilUsEAnENaveInanssunsiieus (Effectiveness Index: E.L.)

° ' a 1 ' ' = v o v o a a a &
A1UIU < ANRAYNDUY  IDYATNDU ALR8Y IDYATURAN AYUUSLANSNG ALY
o AZLUULAN o o v o ¥
UNLIYU LIYU L38U NadLIYU LYY (E.l) ERlGH
11 20 6.73 33.64 16.55 82.73 0.74 73.97

NANF197 2 wudh ThideuiiazuuuedsneuFsurindu 6.73 azuuu Andufesar 33.64 uasiinzuuy
RgndaSounintu 16,55 azuuu Andudosas 82.73 WednnuadvdusyansnavesianssunisFeus
(Effectiveness Index: E.l) wudfiawindu 0.74 wieAnludosay 73.97 uansliiuii asuuuvdasouves
UniSgugeninAzuuunawsyy

3. Han1sSeufieuinye NMSAREAIMA RS BUTUINM Sosas 75

Aousfiun1svegevauufsIy {33ulansiaaeunisuanuasniivestayanviuuiinyenisfn
LTIAUIUNDUITIULAZAILSBUMIEEDR Kolmogorov-Smimov uag Shapiro-Wilk wuinaseautiadnfgy
ffA11nn31 .05 waneideyaiinsuaniasuuund Jsenansaldatiinaaeuiuungusiagiaies (One Sample
t-test) Iodauandlumsad 3



Journal of Educational Technology and Communications
Vol. 9 No. 30 March-April 2026 Faculty of Education Mahasarakham University

A1519% 3wamimaa‘ummaﬂLmﬂﬂamaﬁaaﬂaﬂzLLuuﬁﬂwxmﬁﬁmL%qﬁﬂmmfiauﬁauuawé’qL‘%Uu
Ineldaiia Kolmogorov-Smirnov Wag Shapiro-Wilk

" Kolmogorov-Smirnov Shapiro-Wilk
AuUs
Statistic df p-value Statistic df p-value
pretest 241 11 .074 .895 11 .158
posttest 147 11 .200* .968 11 .866

NANTIT 3 WU A1 pvalue VBINIMAEBU Kolmogorov-Smirnov dmsuasuuuneuseuLas
NAATPUYINAU 074 Way .200 AINEIAU LazA p-value 103n15UAdOU Shapiro-Wilk Wiy .158 uag .866
Fafleunnnirsesuodidy .05 yad1 uansiAziuuieuEsuLarraassuiinITanuasLUUUNR (Normal
Distribution)

A15197 4 HansUSeufisuTinugnsAndsmavdaeuiunaeisevas 75

ATWUY LN — Y
318019 n « (X) SD. t df p-value 088
WA (75%)

LUUIAYINYENNSARLTNAUIEY 11 20 15 1736 143 547 10 .0001* 86.82

LYY

*syautivdAgiszau .05

1NA19991 4 nUTn AzuuuRBsTnvEMIRndEIILLSeuresTnFeuliAwAU 17.36 Azuu

(5evay 86.82) %ﬂqﬂﬂdwmmﬁaaas 75 gaildudAgyneana (1(10) = 5.47, p < .05)
4. wansSeuiisunadugrsmninisBeundsSeutuinasisesas 75

Aeusidumsmeaaeuasgiu §idldnsaaeunisuanuasunivesteyansununadugvisnansiFou
noUBULANaATeUMEaiR Kolmogorov-Smimov tag Shapiro-Wilk wuina1szauledAgiiaAinnin
05 uangintoyaiin1suanuasuuUnd Jsenunsaldadanaaeuluungueiieg1usien (One Sample t-test) b
Fauandlunsed 5
A9 5 nanIMAeUNSLANUAsUNATesATuLLHAdugVEIN TS Buie T suLaE s Seu

Ineldaiia Kolmogorov-Smirnov ey Shapiro-Wilk

. Kolmogorov-Smirnov Shapiro-Wilk
Auus
Statistic df p-value Statistic df p-value
nouReU 139 11 .200* .945 11 .580
NI 152 11 .200% 912 11 .549

1AW 5 WU A1 p-value B8INITNAFDU Kolmogorov-Smirnov @usuAzuunauEsuLay
NAAIPUYINAU 200 Lay .200 AIUEIAU WazA p-value 193n151AdeU Shapiro-Wilk iy .580 uag .549
FellAunnInsERutiedAty .05 YNA1 LEAIIIATLUNNDUS HULASNAUS NN UL IANAFUNEN NS
1n13uanuawuuUn@ (Normal Distribution)

= = = o £ = v o Y ¢
A5199 6 NANTISUTI U UKAFUENTN NS UNALTIUNUN N TOEAL 75

AZUUY LN — Y
318119 n « (X) S.D. t df  p-value FREGH
Wi (75%)

wuunedeuTaRadugvEsIGe 11 20 15 1655 2,02 254 10  .0147% 82.73

v W

*seautivd1Agfszau 0.05



1sas naluladuazdaansnisdnun D
AUEENYIEIEARS UKITNEIAUUKIAISAIY un 9 auun 30 Juau-wwyieu 2569

Ne57 6 MU AzLLLRRENadgNEN1INsSEundadsuTein Seulidinfy 16.55 Azuuu
(Fovaz 82.73) Baganinunamidosay 75 ensilifuddnyeadi (t(10)=2.54, p<.05)
5. HAN13IATIZIANTINElIvBITinEeu
Ms1afl 7 wamsiiasigsianufianelavesinGousiefanssumsiFeus

s1en15UsELiuY (X) S.D. sEAUANNInala
Frudlomuazianssunisdeus 4.60 0.12 Wnitgn
AuNsEUIUNMSInRaNTIuNSEEL 4.52 0.11 wniian
shudouazgunsaimsiGeuy 4.49 0.13 wniiga
susglovdiilasuannmsGeus 4.58 0.10 1niign
5 4.55 0.10 wnitga

NA159 7 wu dniseudianuiianelasefianssunisiseuileesimeglusyivunniian (X =4.55,
5.0.=0.10) TngyniuilAtadsegluseAuiniign

anUs18NanI15IvY

1. YsgdnSamvesfanssunisiseudideningldmadanudiindy windu 85.62/82.73 uandlyitiiuii
Aanssumsdeudifaunduansduaiuinssuiunmsdoudssvinniousasnadnsnmasouindadou
vosiFouldognsiivssansnm namsitedsnaneiadesnanmseeniuuianssunsGeuiidelonadli
ABouidwsulumsdoufinmsadou iR mavihAanssu uazmsuitiymedwioiilos Sadudnunzdidry
roenaFoudideandiiiudoududdy uenandmahesdusznevvenny wu nisliazuun wlsgyan
seutu warnameruanudvianldlunisdafnssuniadous Suheadeusedauasnsedumatidiu
$mveafFou dwalifBowinnadouiesnreidouariivssavinmnndatu nan1idedaenndasiu
LLmﬁﬂmiUizLﬁuﬂizaw%m‘wmaﬂﬁamamwﬁ'au%mmmm% E /E voaduesd wsnued (2556) ftuns
finsaniwassrinadoulasnandadounugiu uiiaenndesiuinannisidousidegnves Bonwell and
Eison (1991) mymﬁmﬁmﬂaﬂiiwL‘U@Iamzﬂ,‘mmLiauumuima&mﬂiymaiaiuLLauiﬁaamaUgumswma
gnIEAUAMNIMNTSEUYaSeuldegelitduddny

2. AU AVENATRIRANTIUNSISEU;  HaN1TIENUI AMYTUTEAVEHATRIRANTTUNSISEUS
fAuviiy 0.7397 videRnidudosay 73.97 uandlifuidBoudanuimndmensdouiatundann
Fsunmsdafanssunsdoudidaninglimadanuifiedy dieradeannnisesnuuuianssunisdous
Al FouldTdusnlumaFeuduasldilninueriufanssuiivannmans ilifiFeuaunsaadenng
wazarundlalddenues dwaliAnmataumamaoudifuliuegiwiodes nanifeliaenndosty
WINAAYDY TR ATz wazauiln Anviusl (2561) finahasiiusyavsuadustinanuiuasuulas
vosiFounnmsdnfanssunsioud uazdsaonadosiuamiideves Buitrago-Flérez et al. (2021) fiwui
nsoonuUUAINTIINsFeusduaiunisiidusannazusagdavesgifouannsatioinmnnnuinimi
nensiseulaeg1aiiusednsam

3. MaSsuiisuvinuensAndsiunamdsSouiuinaridesas 75 nansidenuin azuuulede
vinwzmsAndsinamiaSouvesinfeuganitnnusidesas 75 edrsidudfamiaiafsziu 05 wandliiiuin
AanssunisiieusiBesningldimadanuilinduaiunsaiauiinuenisfnderuinvessoula



Journal of Educational Technology and Communications
Vol. 9 No. 30 March-April 2026 Faculty of Education Mahasarakham University

og1ailszansam  mansifedananenaiiesnannisesnuuuianssunisieusiilalenaliiSou
laRnnszuvaunsAnegradussuy Wy melwsendyw msuenadiuveslym MseERuTUReY way
nmsudteym Fadussiusznaudidyvesinuznisindediuin nan1Ieiidenndosiuuuamenisdants
Bouimeivinensdnnares antuduadunsaeuineimansuazimalulad (2566) Muunsianningg
N3AATALINYBELTBUNNURANTTUNTHAT YN Uazdaonndeeiuiuideves dnsmed yuasia (2563)
ﬁwuﬂﬂmi%’mﬁfamiaﬁfLﬁumiﬁmimiwﬁuazmmﬁﬁzymaamLﬂu%umaummmsdwaiqLa%mﬁﬂmmiﬁﬂ
FerhunnveadFould uenanildsaenadosiuanuideves Brackmann et al. (2017) fiszyiinisdaianssu
maFouiiiumsuidgmuasnsAnegnadiussuuamnsatieimuinuensAndsiunmesfioulusedu
Uszaufnwilaegnadiuseangain

4. maiSeuiisunadugrsnaniseundasusunasifesas 75 wui arkuuadsnadugrmensSeu
vdaFeuvesiniFeuginiunamidesas 75 egiideddniisedu 05 uandliifuinnisdnfonssunaiious
Ieegraiiszdnsnm  nadananeraidewnannisinalavesnusnldlunisdaianssunisBeuivisaiins
wsegalanaranuaulavesiteu 1w Msliingiuy NMsavauvionns) NSHINAY LaEN135189T1ANNMN NN
dwalii3ouddusulumadoufinntu uasfinmadouiediwiodios nan1sifeiaonadestuuuinues
Deterding et al. (2011) fleSureinnufifadulunisihesdussnovvesnuanldlusunildlainuiiiowiu
wsagslauagnsfidiunmesdidou Ssusodmalinadugrismaniaougady

5. anuilenelavesinGeusofanssunsBeu;  wansidelaesiuegluseiusndian uandliiuin

a

Seulviruainfdeguuuunisdnianssunsiseuisingn  Nellenaiewnainmsinnanssunisiseu;

e

D.

=

flnramannvans aynauiu uazidalonaligisouldfdusnlumaouiufanssuiivhmeuaziiauls
danalifiFouinnnunssiotedunasfinruaulalunsounniu  nansifedaonndestumuide
elulssmaagisUssmaiinu i msldnuifeduiutumaBouiifenansntedunsgds arwaula
waznstidrusiuvesgiFeulunsFous dwalifGouionsisouiedisdmmumneuasiiimundvfsonisisous
(Buitrago-Florez et al., 2021; Deterding et al., 2011)

LIGILILIE
1 forausnuzilensthnansideluldoy
1.1 panhfanssumseuiidenlagldvnaanuiiiedulylszendldlunisinnisiseunsasu lng
UiulimnganfussfudusasuiunuesiGou
1.2 msidenldesdusznavvennuiifiadusnamnzay edaasuussgdlauasmstiduuvesiGou
2. forauouuziiomsidenwioly
2.1 msvengngueglldmaielsassunsenangusunnen1sAn
2.2 msfnynavesmsiafanssunsSeuilussazemuasiisuiisuiuguiuunsinns Beusdu




nsans matuladuazdaarsmsdnu D
AUEENYIEIEARS UKITNEIAUUKIAISAIY un 9 auun 30 Juau-wwyieu 2569

LBNE1I5919D9

nUAT FieNT WardTINNT giineg. (2565). m3usegnaldinudiiindusiuiunisiSeudidesnininenisauin
dmsuthiSeuiudsvondnui 3. 5a953mnsnIssanInnalulad umimerdysius eI,
9(2), 45-53. https://ph02.tci-thaijo.org/index.php/itm-journal/article/view/247691

YoYIR WSNUA. (2556). mi‘wmaauﬂizﬁw%mw%ﬁwmmiaau. 2581598 UINTANWIAIaNTITY,
5(1), 7-20. https://s005.tcithaijo.org/index.php/suedureasearchjournal/article
/view/28419

dnsnad yuastla. (2563, 23 weAINLY). WWIRRLTAILIN (Computational Thinking). ARIAINS SciMath.
https://www.scimath.org/lesson-technology/item/10560-2019-08-28-02-43-20

walgy Aasznng, wazauiln Avniesd. (2561). dulluse@nswa (Effectiveness Index : E.L). 275875308775
AN LN INEIAEUNIFITAIN, 8, 31-36. https://s002 tci-thaijo.org/index.php/jemmsu
/article/view/154725

antuduaiunsaeuinemaniuasmalulad. (2566). gilongerituguinermansuazmalulad
welulad Futszoudnw i 3 Faniadeil 2). AnwnSosindivd.

dinaunnenssunsnsinsduitugiu. (2560). MdsauasarsznisSeusununarnguarsznsisens
Snenmans @UuusuUze 2560) mumangnsununansAnTuiug U WnsAnTIY 2551
ﬁ?ﬁﬂx‘i’]ﬂﬂmzﬂiiuﬂ’liﬂ’liﬁﬂ‘lﬁ”l%uﬁugm NIENTNANWIZNIG.

dfheunaznssinsmsAnuduiugu. (2567). 5&'!UU578\771JN5N77'5‘VI@578Uﬁ]??l/ﬁﬁ/?mﬁ’jl.!j?‘i‘l?/@%ﬁ?ﬂu
(NT). https://nt.obec.go.th/NT/ExamWeb/Access.aspx?ReturnUrl=%2fNT%2fExamWeb%2f

Bonwell, C. C,, & Eison, J. A. (1991). Active learning: Creating excitement in the classroom (ASHE-
ERIC higher education reports. https://eric.ed.gov/?id=ED336049

Brackmann, C. P., Roman-Gonzalez, M., Robles, G., Moreno-Ledn, J., Casali, A., & Barone, D. A. C.
(2017). Development of computational thinking skills through unplugged activities in primary
school. Proceedings of the 12" Workshop on Primary and Secondary Computing Education
(WIiPSCE ’17), (65-72), https://doi.org/10.1145/3137065.3137069

Buitrago-Florez, F., Danies, G., Restrepo, S., & Hernandez, C. (2021). Fostering 21% Century compe
tences through computational thinking and active learning: A mixed method study.
International Journal of Instruction, 14(3), 737-754. https://eric.ed.eov/?id=EJ1304694

Deterding, S., Dixon, D., Khaled, R., & Nacke, L. (2011). From game design elements to gamefulness:
defining “gamification”. Proceedings of the 15" International Academic MindTrek Conference:
Envisioning Future Media Environments, (9-15), https://doi.org/10.1145/2181037.2181040

Hamari, J., Koivisto, J., & Sarsa, H. (2014). Does gamification work? A literature review of empirical
studies on gamification. In Proceedings of the 47" Hawaii International Conference on System
Sciences (3025-3034). IEEE. https://doi.org/10.1109/HICSS.2014.377

Katchapakirin, K., & Anutariya, C. (2019). Computational thinking development challenges: Case
studies in Thai primary education. International Conference on Computers in Education,
unpaged. https://doi.org/10.58459/icce.2019.525

Wing, J. M. (2006). Computational thinking. Communications of the ACM, 49(3), 33-35.
https://doi.org/10.1145/1118178.1118215




Journal of Educational Technology and Communications
Vol. 9 No. 30 March-April 2026 Faculty of Education Mahasarakham University

=

nsWmUIFULUUNTIANIS 30U In NS IRaT AuuuIRRIRATANY

o o

WAz InANINISITUUF 7 T (7 €) SIUNUYANANTTUNIRTUUSAUGTTH
fsddnuinnwaiioe swsuinsoutdulssauFEne Un s

o s @ g o
qumiLny eL'Wﬁl,laﬂ'g*

chanpenbumOi@gmail.com*

#9UNAIIN 8 NUNTWUS 2568 wilw 7 funmAu 2569 mBUSU 9 duiAw 2569

UNARLD

ns3easilidumsideuuunisiveuasiiainn (Research and Development: R&D) fingusvasdLile
1) Anwdeyaiiugiu anmilagm wazarwdosmslunisiansdeus 2) afuasimunguuumsdaniadous
Ipdnsdnndaan 3) AnvmansldgunuunsianisGeus uas 4) AnweuiienelavesinGeu fogedild
Tun938e dud niFeudulssoufinudi 5 nadeudl 1 9nsfine 2567 TsaGeueyunainauiuns didneu
wniufinsnyszaufnwaiuns e 1 S 39 au ldinlasnsduiuungal (Cluster Random Sampling)
wsestiefliluniide Téun yafanssumsinnisSeusiginsdnndann wunsdansGouiuazyafionssy
msiFeus Suau 7 90 uuunadeuTaradugrismemsiSeu uuuUssifunuianels wazsuuuUspdumsvanza
yosgUuuuMsinnsSeud adarildlumsiesesideya loun duede drudoavunmsgu ddesas uas
NSYAFBUANY (t-test Dependent)
waannsideluaded wui
1. mafinwdeyaiiugin anmilym wageudesnts wuh nsdansBoudifudszauiym
fulassaananiouiiain lidenadesiuneivnfidosedenisufifuagnisasyioufn Usznaufu
AstfaeurInuinnssuiduaunsousidean dwalvSouneanssousnsAniesginayindinnailes
TuszAungAnssu
2. maauaziansuuuunmstanisdeudivanndy §idldasidutuneulndsznauluse
7 dupou Wi 1) dudmarrumdondiFou 2) susmuadlauazuaniufoudoud 3) udsauazdum
0) fuadue 5) Surerearudn 6) TudunrsiussUssdiunaniadoud uae 7) suthanudllddenisladaney
ognsliad IneflnmumnzauvesgUuuunmsinnsFeudeglussiuinniian (X =4.72, 5.0.0.53)
3. mafnwramsldsUuunsiansFeusiimuntu fussavsami 82.85/82.05 iulunsunaust
fifmun uazraIInMTIaNadugnsnsEsundadou fasuuugainineudsusdisiitddyiisesu 05
4. msfinweufimelavesiniFeuiiitesuuuunsdnmaiousiivanndu wuiegluszduan
flgn (X =4.54, SD.=0.51)

AERe: NMsIaNsseuTindnsinatag, InatayanAny, J9Insnisiseus 7 9u (7 B), Ranssumsiseus,
dilnuinnadio

* fuszAugusTIUAa
" suSouayuiaduiuns dnineausRuiinisAne s nudneigzuns e 1




nsars mafuladuazdoarsmsdnu a s
AMUEENBIEIA6S UK1INEId8UKIE1SA un 9 auun 30 Juau-wwyieu 2569

Developing a Contemplative Cycle Learning Model Based on Contemplative
Education and the 7E Learning Cycle with Moral Learning Activity Packages
to Foster Civic Duty Consciousness for Grade 3 Students

Chanphen Phokaeo*'

chanpenbumOi@gmail.com*

Received: February 8, 2026 Revised: March 7, 2026 Accepted: March 8, 2026

Abstract

This research was conducted as a Research and Development (R&D) study. The objectives were to:
1) study the background information, problems, and needs regarding learning management; 2) create and
develop an Contemplative Cycle Learning Model; 3) study the effects of using the learning model; and
4) study student satisfaction. The sample group consisted of 39 Grade 5 students enrolled in the first semester
of the 2024 academic year at Khwao Sinrin Kindergarten School, under the Surin Primary Educational Service
Area Office 1, selected via cluster random sampling. The research instruments included the Contemplative
Cycle Learning Model, lesson plans, seven learning activity packages, an achievement test, a satisfaction
assessment form, and a model suitability assessment form. The statistics used for data analysis were mean,
standard deviation, percentage, and t-test for dependent samples.

The research findings were as follows:

1. The study of the background information, problems, and needs revealed that the original learning
management faced limitations in terms of instructional time, which was inconsistent with the nature of the
subject requiring practice and reflection. Additionally, teachers lacked innovations that could promote deep
learning, which resulted in students lacking analytical thinking competencies and behavioral civic consciousness.

2. The creation and development of the learning model resulted in a new procedure consisting
of seven steps: 1) the Readiness Exploration Stage, 2) the Motivation and Shared Learning Stage, 3) the
Exploration Phase, 4) the Explanation Phase, 5) the Extension Phase, 6) the Synthesis and Evaluation Stage,
and 7) the Mindful Application and Reflection Stage. The suitability of the learning model was assessed at
the highest level (X =4.72, $.D.=0.53)

3. The study of the effects of using the developed learning model found that the efficiency of the
moral learning activity packages for fostering civic duty consciousness was 82.85/82.05, which was higher than
the specified criterion. The post-test learning achievement was significantly higher than the pre-test achieve-
ment at the .05 level.

4. The study of student satisfaction toward the developed learning model revealed that student
satisfaction was at the highest level (X =4.54,5.D.=0.51).

Keywords: Contemplative Cycle Learning Model, Contemplative Education, 7E Learning Cycle,

Learning Activity Package, Civic Consciousness
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MnmsdaaneiosdUszneutesgluuunsiansSeudiuansdnatyaning vesidetu wuh nssuiuns
fanamusenoudetunoundnfldifunsouuumdlumsinianssunisGeud nefuuafn ngul wayisns
yamsinuniiisteadunszuiunisesiedanuidenlssduiusiuesnafussuy dailldvinsiemed
sdUsEnoUTasgULIULAYE AUt UnBuNTd AN BusTldannsdaueseidand s dielvanuisatmun
wmeINsinnsiieuiiiaenndesiuuunvesiSounaziimneveanisiangusssuLazaLssaLEdn
Ieenamangay

nanmigriuazanudndudingtn FIfefwmsenindsnnuddglunsimuiuinnssunisseud
iowdlodemmiana Inggladunsiaunsuwuunsianmaseudiginsdnndyg amuwnAndnstdyayfnw
wazdndnsmatieus 7 9u (7 £) saufu gaRenssunmsteudnussuadedinuthiinauies faduniswaunany
semhamsimundggaeluiieairsmunszminiuasindridnanaely Aunszuaunsduieazmanag
el AduasligBouadsosdanuifenues nahuianssudulfasdeligifouinnsdous
ogfiaTuving dauaunaiaduauaraunusTIn Suaziilugnisensedunadugrinaniaou
waznsiAsuLamginssuanufunailiedidedy aenadosiudminsvemdngnsuazynsmansvid
TumsiiamungGoulndunasiesidqunmussdnsioly
I9UILHIATINIITIY

1 ileAnwdoyaiiugiu anmiym uazmufesnafeaiusuuuunmsianiadousiginsdantyan

muuAndaadyanAnyiuaziginsnisdous 7 4u (7 B) feyaianssunisFeudausssuadediiinutii
wales dmiutniFoutulssaufinui 5

2 Lﬁ'aa%ﬂﬂLLazﬂ’wmgULLU‘Umif?]’mmiﬁaui’;’;ﬁﬂﬁmﬂmm AuLWIAnInn Uy Anwnag Igans
msiFoud 7 4 (7 £) sheyaianssunisBeudnusssuasdiinuihiinadies dwiulhBsutulssounu i 5

3 Lﬁamﬂizﬁmﬁmwmaqm‘ﬂ%gﬂLmumﬁﬂﬂ']il,%uﬁ’a’gﬁﬂﬁmmﬂzyjm puLuAnInnlaAnwiuay

LY a v

T0ansmsiSews 7 9u (7 E) srgyaianssunisiseuinusssuaivd dnmhnnaiies dmsuiniseutudszay
= ~ A = =~ 9 £ = dll Y o = v =
ANwUN 5 walUTeumBURAdUg¥aVaNSISeU 1589 AusTTuaswd dnmihinauies

4. Wen1sAnwanuienelavesineuniisesluuunisianisseuiigdnsdna o auwuife
InlgyaAnwinagigansnsiteus 7 9 (7 B) mMeynianssunisseuinussuas i dnmhinaies dwsu

PniseutuUsEauAnwUn 5

YDULINVDINTTINY
1. Usgrnsuazngudiegng
1.1 undsdoya fe uwiAavgul] 1enans M wazanAdeiiedes asfasunauanssnisiFoud
dpufinw maun uazansssy S 5 AU vssgand S 7 audifiussaunsalifsaiunisinnisisous
1.2 Useans fie tnidsusulszoudnudi 5 maiFeudl 1 Inisfnw 2567 lungulsaFeuiifduium
TndiAgeiu 1 3 Tsadeu Ussnausne TsaFouthuane dwau 25 au TsaFouthuuilng Swau 12 au
warlsaSousyuiawnauiuns $1uau 39 au TUsEEINTIaEY 76 Ay
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1.3 ¢t fe tnideutulszandnedil 5 madeudl 1 Imsfinw 2567 TsaSeueyunanauiuns
$1uu 1 veuou uisdu 39 au Seldunlnenisduiuunga (Cluster Random Sampling) TnglilsaFeu
Jumhelunisgu

2. fudstunsidy
2.1 fuUsau (Independent Variables) laun suuuumsdnnisseusiginsdnalani nuuwuifn

[

a = 9} = v_ & a = 1% Y o « v = °o o
%mmﬂmmﬂﬁﬂwﬂLLazagf\]ﬂiﬂﬁLiﬁJug 79U (7TE) LLazsqﬂﬂﬁ]ﬂi’immﬁLi&JHgﬂMﬁi’iuaiNamﬂwmw\laL@JEN GRViRY

A}
v '

£Y a U = ) a
UALSEUTUUIEONANYIUN
2.2 #uUsn1u (Dependent Variables) lan nadugnanenisseu (589 ausssuaisdinny
nawles warauitanelavesinSeuniidesuiuunisdnnisiseusininsanalaynn aunwifndnadyginw
U % a b4 gj
wazdndnsnisiseus 7 u (7 E)

ABAUluN1I
1.59108U753dY

mMsisendilfumsifouuumsidouasiaun (Research and Development : R&D) Lilomia
sULuUNSInNSSEuTigansinntaa muwundsdandyanfnwiuaziginsmsseus 7 (7 B) metumeany
funsideiieRamaae (Pre-Experimental Research) lagldiunununisvaasinguiiimasounoulasndaSeu
(One-Group Pretest-Posttest Design)

2 fupoumside

seozdl 1 msfnwuasTiesesidoyaiiugiu (Research: R1) fifesiiunisfnuiuiunuasanmm
TgymnsdnnisBeusleglditmsidelmmunin iunsiesed duameiienatsuuifanguldnndayyifng
wawfgdnsnadeus 7 4u (7 £) sawdumsduniual Tnefinduidimene fe agfaeusiuau 7 au laslénseudn
finsounquilym 4 fu leun FundngasuaznanBou suasiaeu Mudiiou wasduuinnssunsiious
ioihdeyaiilinduangidumnmdunsimuansoumsianmuinnssliisenndesturiunasesanufing

szedl 2 mawanngULUUNSIAMS3EuS (Development: D1) f3dduiunissiaguuuumsdnns
Bouduarayannssunusssaindinuihinaidossuau 7 yafenssy s 7 Halus Tagrunsasiaaey
AUATNIINETTIAMAE AL 7 vy lufunnumnsauesesduszneusasiden snduduiumsaig
widnsdioYanaldun wuunaaeuanadugrivnamaou iSes ausssuadsddnuihfinaidios uasuuuusadu
arwfianela Fsumsmenussadailen (100) wazthluneaedld (Try ou) fuinGeudlalldngusesn
$19m 30 AU iedwseiaAueInde (p) AMEITIMLN (D) wagmAAudesiu (Reliability) Wty
Aeuthsuwuunsiamsieusiazynianssululdauass

szeeil 3 ManaaesliguuuuTiaL (Implementation: R2) fifiunisveassldynfansau AutinFeu
Fulszandnu®il 5 lsaFeueyuianauiuns $1um 30 au nszuiumavaaessnoufenmadeueusy
(Pre-test) NM133ananssunssuimesUuuringdnsdnalygysannissiduiginsnsiseus 7 (7 £) quasu
vdngms MIAUTIUTINATIULITMITEU waynavaaeundaTou (Post-test) iteawamuinisvesiiFou

seoed 4 msUssdiunauaySuU s (Evaluation: D2) UseiunanisldguuuunsdanisiBous uuunagen
TanadunuinisnaifeusussouzuaraasT NuduvulssfiuanuiovelavesiniFeu Afidesuuuy
msfansdeud SutugaRnssuigife ity ddeiaueiugsn 0 ndifedesndiiunuiulss

sUnuunsiansseus wasthuinnssululdlutuseusoly
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3. \n3esilefldlun1side

3.1 wuudunmuaifslasiasn ngldnseumanusiuiunsidowasinssienarsiertudagmesnidy
4 6w leiun 1) dapniiAnanlassairsvesmdngmsuaziaizeu 2) Yywiiisanagiaeu 3) Jamilinain
thiFeu was 4) JapniAnannsidenlduimnssulunisianisoud naanmsiansanauaenndeddie
Advil (100) animssganAiftiuszaunisalmasunsdnnisisous nguansedenufnu S1uau 3 Ay wui
silinnuaenados Slagiddaus 0.50 -1.00

3.2 ununsaAnaidoud nquasznsSeusdiaufing maun uasiuussan FulszonAnui 5
5o Ausssasdilinuiifinailies S1uau 7 wsu amnaieu 7 $al

a a ¥

3.3 gananssunsiiens (5ee ansssuasddnminiivades wunllomesnidu 7 4a liud yad 1

AsTINhgnAyIInsnang yai 2 Fedndlulaiutugdinu yai 3 Sulaveusmeila yam 4 gisssuaing

guanlinuihinalies ¥ai 5 weanasiyysiiminalien ¥ 6 vdulsendaiiteilanalien wax

=

Yail 7 andinfuasneliies as19yNTUIiaRMETIY Jehumsuselunannangnsinandinidussaunisalaey

9
% [ =

sudspuAnuuasgatiunumihiiedesiunsdamsiounsaou uazvhauannnd1 5 Y $1uau 7 ay
Tunmsmiinunnvesyaianssueglusefusniign (X =4.63, 5.0.=0.52)

3.4 wuunageuaradugrimemsifey Fes Ausssuaisdriinuthimaiios mngafanssunsGeus
ausssuassdhinmthimailes sheguuuunsianisSousiginsinadyan unuuustsdwau 70 4o $1uu
4 saden lneildefigndeadivs 1 #iden naainnsinnsanmuasnadewnemivil (100) Inegmssnand
$1uau 7 au wui Avaiienudenades SlAndiadous 0.50 -1.00 walafinsusuudlamusiuugiives
fmsanand nntudaiuuunaaeulldlunismaaedd (Try out) AutiieufiireFoumhensidouinussy
a$redrfinmifinaidios S1uau 30 A emAmALEINdE (p) wazABs s IMLN (D) Wusensuiasde
aavhelamdanudesiuresuuunageusiati (Reliability) Ingldgnsvasaians-3u13ndu 20 (Kuder- Richardson
-20) Tnglsifiarmaseunquynaauszasdvasnmsifous Aarmeindts (P) vesuuuvadeuiiadaus 0.40-0.63
Agrunasuun (D) veswuunadeUTiARaus 0.80-0.67 uavAArndeturestedeuialtiu Ae 0.89

3.5 wuuinanufiselavestniBeuiiieguuuunisdanisiieus fMeyaRanssunisidouinmsisy
ahedilnnthitnaies nasnmsiarsanmiuaenadesnemvil (100) Mngnsnandiivszaunisaluas
audiAsfumsiuaUsediunaniside laitosndn 10 U $1uu 7 au nuin Advilmnuaenades firndaus
0.50-1.00

3.6 WUUUsEUANUMNE AL YR FULUUMIINNSTEUS MeynianssumsiseuiaAusssuasedin
wihinailes nasnnsiiorsananuaenndosnefall (100) Mninsinandifiiuszaunisalaeunas
AgdTImaudanudne waggidunumuiifiieadestunisianisidounisaou S1uau 7 au wudh edail
audenndes SlrdAdaus 0.50 -1.00

4. MTLATIEdeya

4.1 miﬁﬂmﬁayjaﬁugm anmigm LLazmméfmmiﬁmﬁugﬂuwmﬁmmﬁﬁaui 0Insdnalagan
muwwIRnInndga@nwinayiginsmsiseus 7 $u (7 E) I AT IENUayalTInUAINAIN LONATHUIAR
nguf NuATefiAeates Msdunval MemslenginsinudemuaradfiBmesan

v v

4.2 anuwnganvesgliuunsinnsiseud $indnsdnadynn auwunfndnnlyafnwiuas

AU
LY a b4

Tndnsmsseud 7 2u (7 £) megldenafifiaiate uagdiuilsuuuinnsgu
4.3 wan1sldguuuunsdnnisieusiginsinalyg munwdndnndygfnviuagiginsnisiseu;

o o A

7 U (7 E) Ingldraiia t-Test Dependent wagimuailedAyiseAu .05
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4.4 mquwaiwawﬂLiau‘wmaiﬂLmewmmmaummmammﬁmm muwIAnInnteyafny
uazindnsnisBeus 7 4u (7 B) Ingldmadaaade uardudsauunasg
NANT3IY

1. mamﬂmiﬁﬂm%’agaﬁugm anmilym uazAueansfeIiusULUUAsIansIFeudindng

Inndeyeyn auwmnfeIanlyaAnwiwaziginsnisiseus 7 $u (7 B) MLYANINTTUNITSEUTAMTITY
awdilnuiiiinaidios dwsuindsutulssou@inundi 5

1.1 nnsdansizsienansuazddeiiieides fifenuinsianndiSeulfiinausssuuas
ﬁammﬁéﬁ@uﬁwLﬁuél’aﬂ%’ﬂszmumiL'%&JuifﬁwaummuiwdwﬂzgzyﬂmauaﬂLLaz{]zgzyﬂmaiu Felaiiuadn
Innteya@nw (Contemplative Education) G'quLﬁumﬂm'ﬂiaigLLazm'ﬁmwﬁﬂﬁ UIWYIUINTTINAU T3N3
madeus 7 9u (7 B Fadunssuiunsduasmanudienues sarnnsdaaneihlildnsouuundn
iiJmeﬁi’mmm‘%au%ﬁ’g%’ﬂﬁmmﬁmm Aszneude 4 aaﬁﬂivﬂawé’ﬂ lawn wdnnis dngusvese
NITUIUNIT Wae waa‘wa‘mmﬂmﬂ Iﬂammvmumiﬁauﬂm 7 dupou fie Tudisanunden muLiﬁmmmﬂ,ﬁ]
uazuanABuidoud sudmauazdum fuoduie furensanufn Fudueneiuasssdiune wasduihenug
iﬂismmmﬂﬂsmaiyamqmm

=

1.2 nnsAnwanImusunuazlaseaiiamangas wulgmiddasiadndiddy fo dodin
sunaFeudesanniuvgasvnisuazianssuaiundngasvedlsaieu vilvinarlunsinnisSeunisasy
lsiifioane Usznaufusssuivesnedvmihinadesifidomieserdonsufoivsauasnsnsemingnelu
Feseddnalunmsdaina uilassairmdngnsiinisfinundidiafiunniuly vilinisiawesssidiuna
lsfanansnazviounginssuiuinsewessFeuldegeliuszavsam

1.3 annsdunivalagiaeudiuin 7 au aeveubiiuanmlymuaranudeanisly 3 ffvedn
fud 1) dungiaou dnszeduuenniionnnisaeumnnuazsamaianisaeuiidenlssdoniu
nsvUIuMIGEusLULRmes 2) fugideu wullymidnidsuneinueitugiu meeunseviinddunussa
TR wazvnaussauzddnyiunsAsiinsest way 3) fuuinnssu wuindensaeuditlegluidusyuy
warliaenndesiuiiuniagiiu asfaeudsdamnudesmaiamnguuuunsaeulazyaianssuivaeligisou
anunsaiFeudfenuewuaninnadsuuamoinssulunedinty

2. HaAInNITAaEiRNFULUUNTIANSISeuTinansinatya auuwiAndnndyai@nwiuas
fp¥nanadeud 7 $u (7 D) fdadduausanusuaransssn MegaRanssunaisuiausssai s dnndhi
waidtos dnsuinGeutulszaufinmdi 5

2.1 MNMIFuATiLIRnLarUTuUTIumLugveumsadl iildsuwuumsinnsiieu;
fflassadadniau Ussnaudie 4 ssduszneundn fe 1) NANN15YBIFULUY BauunAndnalayan@nundii
maFeudiele mansgning uasnslasangsmiunszuaunsduimesmanemans oduasuligizou
AanaFeudieauesesnsintuasiinnsss 2) TngUszasdvesguuuy sjstannideuliliausssy ndin
waiflosd wazaussouzddnuesiifon KunsAnegudivgua nsuaniUdsuiieus uagn1sfiansan
atlasany 3) nsvauMsdanisteuilssnautietunaudy 4 ‘?JW]’]&JLLum@ﬁlﬁlﬁl{]wﬂJ’lﬂﬂwﬂﬂiuﬂEJUIiJG]’JEJ
Fupdeunnunien dunanudsuFoudviomaaiies suasuundeu uay uinsandaslaegdlaiany
ua 6) uadwsTiaenisidsuinmaioudiaduanug ausssy Indin uasiinuedin fenuanusalunis
Andlasedt @ eassd wasnszuiinfenuAivesmueatardeny TnefinszuiunmsdnfonssumsSeuiiagy
Fudunevlul 7 Funau ddl 1) %ué’wnmmw%am@%‘au (Readiness Exploration Stage) 2) fuid1auaula
LLazLLamUﬁlﬂuﬁﬁui (Motivation and Shared Learning Stage) 3) Fudrsrauazium (Exploration Phase)
4) fuesune (Explanation Phase) 5) Suveneaudn (Extension Phase) 6) tuduasiziuazdsyifiung
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[
[

n13438u3 (Synthesis and Evaluation Stage) 7) duianusluldmenislasasigyediaiiad (Mindful
Application and Reflection Stage)

2.2 HamsusediupnumneanvessUnuulnegmsanandl vaantsukuuatuieliuiudsaunle
Tfanudussuuuasdnauds Ifhsuuuuatuauysallulinssaand S1uau 7 viu Jssdiurmumanza
TnofiseaziBondsmsnsd 1
a15197 1 HaN1TUTTUAIMINEaNYeIgULuUN1SInNSSeui I InsInndaan

muwnAnInadyadnwinagiginsnsiseus 7 (7 B)

Usziunisusadiu X S.D. Han1sUssIdy
Usziudl 1 esduszneusuuwiAanauiivessUuuunisinmsGeuy 4.72 0.56 niign
Usziudl 2 ssduszneuvesgUuuunsinmsBeuiipinsiantaan 4.72 0.53 niign
Usziudl 3 mssidunsdafanssuniseudmusiuuumsianisiFous 4.79 0.43 1niign
Ussidudl 4 Fuunumvesagieudienummnsauiumsdansdeuiiviauty 471 0.49 nfign
anumuzaulaeTINnUszIaY 4.72 0.53 wniign

97 1 wud JunuumsinnsSeuslaenmssiinamnzauegluseiu anndiga (X =4.72,
$.0.=0.53) axvoulifiuhsUuuuiiianntudanumsngailuduundndmoud lasadenszuiunsdans
Seud wazmsiilldluuiunnisdanisseudssiuissannwegiadussuuiariivssdnsam wazdsuuuy
msdansBeuifenmdsznoudl 1

Arin (CONTEMPLATIVE
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A TS AL

semdnerou Toadun we

[ ————

mMwdsznauit 1 suuuunsdanisseusininsinndynn auuunandnalyu@nuuagiginsnmsiseus 7 9u (7 B)

meyaRanssuNsReuiAusTTNa s dnviinaiies dwiuiniSeutulseaudnudn 5
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3. waannsAnsIMsldsuuuunsianisseusiginsdnn gy muwnandnndyadnviwayiging
maeus 7 4 (7 £) dremeienssunsideudnusssuaiadiinniiinaidios dwsuinGeutulssaufini 5
3.1 HaanUszAvEnmvesyafanssunsisuinussaaddnvihinaiies seguuuunsdnnig
Seuiininsdnadyy WnelinvazBenfwmisng 2
Ms1afl 2 UszdvBnmvesgaianssunsBouilagldsuuuumsdnnisSeusindnsinnda

318N1% (G RERE AU Alady Souny
wuuiindinsswinaSeu (E) 39 311 257.67 82.85
wuunaaeUnAITe (E) 39 70 57.44 82.05

1NN 2 wugeRanssunsSeuslagldsuiuumsianisiteudipinsdnedagniiussansam
71 82.85/82.05 (Julumannasifirivun Fsaguléiin yaRanssunsBeuslnegldsuuuunmsinnisseudinins
Inadayafiiaunty fusvavsnmdulumunasiinmun
3.2 waINNTiAnadugVENINISFouiELUUTAdeUAB UL 3B UANTIN UL WAL AISTIN
dheynianssumaduiaussuaddiinihfinadios dmsutnidoutuussoufinu i 5 douuasnduou
MnULUINTIIMIEEuSTitaut nedneasBondensai 3

M13199 3 HAINNTINHAFUNNENNTTUMBLUUNAADUVBITNISEUAINFURUUNTIAN SRS IR T

AZUUUERY NGUA79E X S.D. t df Sig.
LUUIAEBUNDUEY 39 18.97 3.92
o 40.36* 38 .000
WUUNIPEB UV 39 57.44 7.42

o

* ffudndayfisesu .05

ANATF 3 WU HaaNN1sAnIMsldsULuUNsIaNsSeusinInsdnadya muunfndnadyadnm
wariginsnsdeud 7 4u (7 B FegeianssunsBeudaussuadediinmihiinadior dwsuinEeudy
Uszaufinundi 5 fseasiBendansns 2 lneamsin nud Snidsulasuumeiondadoy 57.44 Azuuy
fidnudavumasg o 7.42 ganiazuuuedonouFeu 18.97 avuuu fldmudouvuangiude 3.92
ogilfddyilsedu .05 (t=40.36, df=38, Sig.=.000)

4. waanmsanuemfianelavesiniFeudifiesuuuunsiansBeuiiginsdaatyayn muuuife
InntlyAnu e Tndnsniadeud 7 4u (7 B) eeianssumadeudnussuadsddnmihinaidos dmsy
thiFeutuuszoudnudi 5 lnefisasdendinsai 4
msafl 3 AnfanelavesiniFouiinesuuuumsdnnisSeusindnsinnda

muwnAndnadeyg@nyinagigdnsnmisseus 7 u (7 E)

R — JEAU
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AMuisnala
1. dnSsudirnudilaluilenvesypianssunmsBeus 425 044 1N
2. tdnFeuirnuidngilalumsSeumeyeafanssunisseus 429 046 0y
3. dnBeulianunelanddusulufanssusiig g 471 046 INVge
4. dnSeuldSeudineriuillenFesnusssuaivd dnnihnnadenin o
: : 471 046 Wniign

ypfanssunsiFeudiiidilalutondiu

5. M3Feu3 Gesnussiaswiinuiivnaiiieos nquansznsdaudnm ‘
Aaw waydausssu TngldyafanssunisSeus vnlrinGeuldSeus 479 041 wndign
pgildnddnuaziinanunseming

6. MIBsumeyatInssuNseudhillondldteuisiuduieu 450 051 1N
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- — AU
s1en1sUsELIU X S.D. -
AUNNala
7. tinBeuidnnelanlisufanssunisGeuiienues 425 044 1N
8. tnsufinnuguiilduaniudeuaudadiuiuiiion q 4.63  0.49 wndign
9. tinBeunelafilauaimanuimenuednnnisiteusieyanisaeu 4.42 050 un
10. tnFeunelaynadefideu Fes ausssuadsdrdnuihiinadiowsyn 140 050 -
Ranssunmseudnasiidonaideuisznovihals ' '
1. thisuldsmiuagiionludesdiGeu 433 048 N
12. dnBeuddnnelatiuanudiSennmsuiffanssulugefanssunsSeud 433 048 un
13. finFeunalailiiuuunaaeunaaseuiuiinGey 438 049 1N
14. finFeuidnnelafiurziuuilasu 450 051 ity
15. dniFeueeniFeuivndinudnw maw wayTnusssumeyananssy .
oy Y K 4.83 0.38 UNNER
MIFUINATY :
AnuNanalalag Gy 4.54  0.51 wniign

N9 4 wanmsAnwanfinelavestniFeuiiidesuuuunsdansizouiipginsdnntiyan
muuRndnadyfnwiuazipinsnisdoud 7 du (7 B deyaienssunsFoudnusssuadisdiintii
waidios dmfuinGeudulssoufinui 5 Tnssiweglussdu wnfign (X =4.54, 5.0.=0.51) WoRerssudu
ensUsiiiulsarveenuI UniSeueeINSEUINEIRNANY MaUT ke TNUSTIN AMBYANINTIUNITITEY
Snnads fradedusuduusnuargeiian oglussiuinnilan (X =4.83, $.0.20.38) msiFeud osnasssy
ahadilnuihiiwailos nauanszmsdenufinu maun uayTausssu IngliynRanssunsdous vilviniFou
I$i3euoensiiindinuasiinaumsuting lussduunitan (= 4.79, = 0.41) inZeuldZoufifertuiilon
Fowassmuasddnuihinadlesngefanssumadsuihlndlalutdembeiu ues dndsuinnunela
Adusnilufanssudin 9 Mlanedssesamniusuduiauiiu lussfuinniign (X =4.71, S.D.= 0.46)

8AUT8NANTINY

1. Ussiiudeyaiiugiu anmilym wageufesnsiiortuguuuunisdansteus wansidenui
amwﬂzgméﬁqﬂumﬁﬂmsﬁ'auiﬁﬁﬁ’]ﬁwaLﬁaqLﬁmmﬂsﬁaﬁﬁmﬁmnmL%‘auﬁiﬂau@aﬁuﬁa%’im UAZNITEIUY
yosngiiaou yilvmsdanisdeudiniufendomvnuiunnninsufohe dewaliissunnaussuuay
Indinaudunaidedussiunginssy nan1s3iTeidtldiui mewaaussausnaidesududostind
Msvinsdlugnszusunsavvioudn (Reflection) FeaenndasfulunAnyes fimun uvamdl (2560) fiszydn
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Learning Management Applying SO4R Method with Applications to
Enhance English Reading Comprehension Skills and Learning
Motivation of Grade 8" Students
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Abstract

The objectives of the research were 1) to compare the reading comprehension ability of students
before and after learning management, applying the SQ4R method with applications, and 2) to
examine students’ learning motivation towards learning management. The sample comprised
21 Grade 8 students from one classroom selected through cluster random sampling at a school
in Nong Bua Lamphu Province during the first semester of the 2025 academic year. The research
instruments were: 1) lesson plans based on learning management applying the SQ4R method with
applications, 2) a test of reading comprehension skills, and 3) a learning motivation questionnaire.
Data were analyzed by using mean, standard deviation, and the dependent samples t-test.

The results of the research were as follows:

1) The reading comprehension skills of students after being taught by learning
management applying the SQ4R method with applications were significantly higher than before at
the .05 level. (t=36.90, p<.05)

2) The students’ English learning motivation toward learning management applying the

SQ4R method was overall at a high level.

Keyword: SQ4R, Application, Reading Comprehension Skills
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1Y

Fufl 3 Read (R) mnefa Mg TuduilfFousuuneiueganden oagulannuddy
103303 wamaumauitladaly negi3ouanunsalduoundiatu Longdo Dict iileumanumaneyossd
laiidle wavdarmaulu Google form
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Y
a

Algnnisenuuazdsinaulu Google form é‘z’faﬁd’ﬁﬁmzﬁaqL‘%EJ‘UL‘%*&NLLazaﬁma‘Lammé’ﬁaﬁﬂﬂ%ﬂ JERIGER
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il 6 Reflect (R) mnefia Maazvioudsiionu TudumeuifFousreiune uansnnudniiiu

Anei 39130l Wunwdinge lnedeslesmnuinnunsufuuszaunsaiifinvemuies suweundindu
mentimeter uazoAumeauiuluduon
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dievihaadiladesiisny Tasimunesdussnauiilflunmsiamnuanunsalunissudularaly 3 Useans
oA 1. msszyihdedesiienu 2. mssvylamnudfguoaeiony uas 3. msnoumaiuainizesis s
Farrwannsoluniserudvlarnuld feuvuinanuasnsolunseudulamuidifoadedu wuusdy
4 daden $1wiu 30 do Wunuunaaeudanndi (Criterion-Referenced Test) wagnunLnmuaip1L
fifovay 75 vesmzuLULY
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mwdanguiuunoenidu 3 ssdusznou Ao usegslanielu usegdlanieuen waznsviausegsla dedalsann
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A5ATUNNIY
1. WUUHUNNSIYY
nsisunSeilidumsideadmaaesiuinSeunduien Tneldnsmaaeauuy (One Group Pre-test
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2. sesdlefldlunside
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UkUUNSEIULUY SQAR SauiuueUndindu iiotuinuaunsalumsedvlaniuaiwmsange
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Alpha coefficient) (Uszaw 1iladlady, 2563) dAiiu 0.89
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3.3, sflunsvnaesmuuaumsianisSeudigifeatiedu Taglfuumstanisdouluuy QIR
Safuueundiadu Sy 12 usy Fddnailunismaaes 12 alus 4 §Uansi duaias 3 Falus

3.4. \foAuganimeanmuszezaafuakd inisvadoundadeu (Post-test) sindonnou
4 siuden 913 30 U wavkuuinusegddalunisieunmudangy 31w 15 e
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4.3. AnngiiouisuanuansalunseudulannuvesinFeutulisenfnunUn 2 lnensinns
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YosmsnegeuinaNainsatumssudulannumdussulaglinisinnsiseuiuu SQ4R aufukeundiati
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ansnasUuazansidevvoniedlddaauinniu lutuil 5 Recite ndnsnuilodos tndouldasy
TaAUAAYAIBNTIVOINULDILAYEIAINDUNIU Google Form Yneuunaundulusuunaudnads
dielwaunsanoudawldasudin silvdndeudladonlddanuiusasannsoagiussiiudify
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(X=4.51,5.D0.=0.27) TnglamzUszipuduissunmudinguniznesdsulitiununasivesisaiou Feflenade
gefidn (X=5.00, 5.0.=0.00) AHasUMIAOU Han3I3ou waganumanTaanyaraseuine uandlifiuin
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Abstract

The objectives of this research were: 1) to study the current conditions, problems, and needs
of an open learning course for the elderly; 2) to develop a Deep Listening course for open learning
for the elderly in the Eastern Region; and 3) to study learner satisfaction with the course. The research
was conducted in three phases. Phase 1 studied the current situation, problems, and needs regarding
the courses. The informants included 400 elderly people in the Eastern Region and 25 experts,
specialists, and stakeholders. The research tools were questionnaires and in-depth interview forms.
Phase 2 involved developing the Deep Listening course for open learning for the elderly in the
Eastern Region. The data sources included 13 qualified experts and specialists. The tools used were
a content quality assessment form and a lesson material quality assessment form. Phase 3 studied
learner satisfaction. The sample group consisted of 30 elderly people. The tools used were the Deep
Listening course and a satisfaction questionnaire. Data analysis was conducted using statistics, namely
percentage, mean, standard deviation, t-test, and the Modified Priority Needs Index (PNI modified).

The results showed that.

(1) Elderly people in the Eastern Region needed open learning courses in all content
groups, with the Modified Priority Needs Index (PNl modified) ranging between 0.42 and 1.80. The
content group with the highest priority need (1st) was the Deep Listening Process(PNI modified =1.80),
followed by the Dialogue Process (2nd,PNI modified =1.27) and End-of-Life Care (3*,PNI modified =0.96)

(2) The course components consisted of a syllabus, lesson structure, teaching materials,
quizzes, and certificates. The overall quality of the lesson materials was at an optimal level (X = 4.06,
S.D. = .27). The learners’ post-test scores were significantly higher than their pre-test scores at the .05
level, and the efficiency of the course was 86.40/87.11, which met the required criteria of 85/85.

(3) Learners were very satisfied with the course as a whole. (X =4.49, S.D.=.44)

Keywords: Deep Listening, Open Learning, Elderly
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Abstract

This study aimed to (1) compare students’ analytical thinking skills before and after learning
through the integration of the STAD technique and the Spatial application in a Thai literature course;
(2) compare students’ posttest analytical thinking scores with the 70% criterion; and (3) examine
students’ teamwork skills after the intervention. The sample consisted of 28 Grade 8 students from
Lerdpanya School, Chonburi Province, who were enrolled in a Thai language course during the second
semester of the 2024 academic year. The participants were selected using cluster random sampling.
The research instruments included 1) five lesson plans integrating the STAD technique with the
Spatial application, with an overall appropriateness mean score of 4.54, 2) an analytical thinking skills
test in Thai literature, with an Index of Item-Objective Congruence (I0C) ranging from 0.67 to 1.00 and
a Cronbach’s alpha reliability coefficient of 0.87, and 3) a teamwork behavior observation form, with
an 10C ranging from 0.67 to 1.00 and a Cronbach’s alpha reliability coefficient of 0.95. Data were
analyzed using mean, standard deviation, paired-samples t-test, and one-sample t-test.

The results revealed that

(1) students’ analytical thinking skills after the intervention were significantly higher than
before the intervention at the .05 level;

(2) students’ posttest scores were significantly higher than the 70% criterion at the .05 level,
and

(3) students’ overall teamwork skills were at a high level.

Keyword: STAD Technique; Spatial Application; Analytical Thinking; Teamwork
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Abstract

The purposes of this research were to 1) compare learning achievement by using the
Teams-Games-Tournament (TGT) cooperative learning technique with criteria 75 percent, and
2) compare learning achievement by using the Teams-Games-Tournament (TGT) cooperative learning
technique between before learning and after learning. The sample group was 37 students from grade
2/2 and selected random sampling method. The tools used in the research were cooperative learmning
plans using the Teams-Games-Tournament (TGT) and the 30 items of multiple-choice achievement
test. Data were analyzed by using the mean, percentage, and standard deviation. Statistics for
hypothesis testing included the One-Sample t-test and the Dependent Samples t-test.

The research findings were as follows:

1) the learning achievement in the topic of exponents of students’ average pre-test score
was 11.65 of full score, 38.83% of the total score. Their average post-test score was 24.62 of full score,
82.07% of the total score,

2) when comparing the average post-test scores with the 75% criterion, it was found that
the average post-test scores were significantly higher than the 75% criterion at the .05 level, and the
learning achievement scores were significantly higher after the intervention than before the interven-
tion at the .05 level.

Keywords: Mathematics Achievement, Properties of Exponential Numbers, Cooperative Learning,

Teams-Games-Tournament (TGT)
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The Development of Creative Thinking and Communication
Skills Using Creative-Based Learning (CBL) with Nearpod
Application In S023103 Social Studies for Grade 9 Students
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Abstract

The objectives of this research were: 1) to develop creative thinking through Creativity-Based
Learning (CBL) with NEARPOD application in Social Studies course 523103, with at least 80% of students
achieving a passing score of 75% or above; and 2) to develop communication skills through Creativity-Based
Learning (CBL) with the NEARPOD application in Social Studies course 523103, with at least 80% of
students meeting the quality criterion at the very good level. This study employed an Action Research
design. The target group consisted of 15 grade 9 students at Pangtui Pattanasuksa School, enrolled
in the second semester of the 2025 academic year, selected through purposive sampling. The research
instruments comprised: 1) experimental instruments, including 7 lesson plans based on Creativity-Based
Learning (CBL) integrated with the NEARPOD application, totaling 14 periods; 2) reflective instruments,
including post-learning activity record forms, learning activity observation forms, student interview
forms, end-of-cycle creative thinking assessment forms, and end-of-cycle communication skills
assessment forms; and 3) research evaluation instruments, including a creative thinking assessment
form. Data were analyzed using means, standard deviations, and percentages.
The research findings revealed that
1) Creative Thinking: Out of 12 students passed the criteria, representing 80.00% of the
group. The overall mean score was 36.67, or 76.39%, which exceeded the established threshold.
2) Communication Skills: Out of 13 students achieved the “Very Good level” quality
level, representing 86.67%. The overall mean score was 30.80, or 85.56%, which also exceeded the

predefined criteria.

Keyword: Creative-Based Learning (CBL), Nearpod, Creative Thinking, Communication Skills
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Abstract

This study aimed to: (1) develop inquiry-based learning activities to achieve an efficiency criterion
of 75/75; (2) compare the learning achievement on the topic of “Forces in Daily Life” students before
and after learning through inquiry-based learning; and (3) compare the scientific writing skills of
students taught through inquiry-based learning with the 75 percent criterion.This research employed
a quasi-experimental design. The research instruments consisted of: (1) lesson plans based on inquiry-based
learning on the topic of “Forces in Daily Life”; (2) a learning achievement test on the same topic; and
(3) a scientific writing skills assessment. The sample group included 18 Grade 3 students from Ban
Moom Mon School, selected by cluster random sampling from one classroom. The collected data
were analyzed using descriptive statistics, including percentage, mean, and standard deviation. The
efficiency of the learning activities (E/Ez) was calculated and compared with the 75/75 criterion.
Hypothesis testing was conducted using a one-sample t-test and a dependent t-test.

The research findings revealed that:

1) the inquiry-based learning activities for third-grade students achieved an efficiency of
77.39/79.26, which met the specified criterion of 75/75.

2) the students’ learning achievement on the topic Forces in Daily Life after learning through
inquiry-based learning activities (X =23.78, S.D.=2.37) was significantly higher than before learning
(X=16.17, S.D.=1.92) at the .05 level of statistical significance. 3) the scientific writing skills of third-
grade students after learning through inquiry-based learning were significantly higher than the
75 percent criterion at the .05 level ( X =142.67, S.D.=8.54).

Keyword: Inquiry-Based Learning, Scientific Writing Skills, Learning Achievement
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Abstract

This research aimed to compare students’ English communicative writing skills before and after
the implementation of learning management using a gamified website integrated with artificial
intelligence based on a personalized learning approach, and to examine students’ opinions toward
this instructional model. The sample consisted of 50 Grade 9 students from Phudindaeng School,
Sakon Nakhon Province, selected through cluster random sampling, with classrooms as the sampling
units. The research instruments included:..1)..lessan.plans, 2) a gamified website integrated with
artificial intelligence, 3) an English communicative writing skills test, and 4) a questionnaire measuring
students’ opinions toward the learning approach using a 5-point rating scale. Data were analyzed
using mean, standard deviation, paired-sample t-test, and normalized gain score analysis.

The results revealed that: the post-learning scores of English communicative writing skills were
significantly higher than the pre-learning scores at the .05 level of statistical significance. The mean
pre-test score was 44.54 (S.D. = 3.53), while the mean post-test score was 88.08 (S.D. = 8.03) (t = 32.65,
p = .001), and most students demonstrated a high level of learning progress, accounting for 74.00
percent; the overall learning achievement from activities through the gamified website was at a very
good level (mean = 86.74, S.D. = 6.66); and 3) students’ opinions toward the instructional model were
at the highest level overall (mean = 4.53, S.D. = 0.52). The findings indicate that learning management
using a gamified website integrated with artificial intelligence based on a personalized learning
approach effectively enhances students’ English communicative writing skills, and students hold
positive opinions toward this instructional model.

Keyword: Gamification, Artificial Intelligence, Personalized Learning, English Writing Skills
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Abstract

The purposes of this research were as follows: 1) To study the guidelines for developing a
community-based simulation game on mulberry cultivation and sericulture. 2) To develop the
simulation game. 3) To evaluate the use of the simulation game. The study consisted of three sample
groups as follows: 1.) Game Development Guidelines and Game Implementation Group: This group
included 30 volunteer youths from the community. The research instruments consisted of: (1) Interview
form No.1, (2) an agricultural knowledge test, and (3) a five-point Likert scale satisfaction
guestionnaire. The statistical methods used were: (1) frequency and percentage, (2) Effectiveness
Index (E.I.), and (3) mean and standard deviation. 2.) Game Development Group: This group included
12 participants who were involved in game development and community members. The research
instrument was Interview form No. 2.Data analysis was conducted using triangulation. 3.) Game Quality
Evaluation Group: This group consisted of 5 experts. The research instrument was a five-point Likert
scale game quality evaluation form. The statistical methods used were mean and standard deviation.

The research results were as follows:

1. The results of studying the development guidelines found that most youths preferred
simulation games (40%), and the stylized art style was preferred the most (50%).

2. The results of the simulation game development were as follows: 1) The game should
be designed with a mission-based system, use stylized art for characters, include mulberry planting
activities, have an easy-to-use interface, and be developed using Blueprint (BP) in Unreal Engine.
2) The overall game quality evaluation by experts was at a high level (X =4.15, S.D.=0.75), with the
highest level in the design aspect ( X =4.40, S.D.=0.59).

3. The results of the simulation game evaluation found that the Effectiveness Index (E.I.)
was 0.37, and the overall satisfaction was at a high level (X =4.13, S.D.=0.74), with the highest level
in the design aspect (X =4.31, S.D.=0.72).

Keyword: Simulation Game, Community-Based Participation, Mulberry Cultivation and Sericulture
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Abstract

The objectives of the research were to 1) develop a cooperative learning management
approach using the CIRC technique integrated with multimedia to enhance English reading
comprehension skills with an effectiveness criterion of 75/75; 2)compare the English reading
comprehension skills before and after learning. The sample comprised 32 Grade 9 students from one
classroom selected through cluster random sampling at a school in Mahasarakham Province during
the first semester of the 2025 academic year. The research instruments included 1) lesson plans based
on the CIRC technique integrated with multimedia 2) English reading comprehension test.
The collected data were analyzed by mean and standard deviation, and the dependent samples
t-test.

The research findings were as follows.

1) Lesson plan for learning using the CIRC cooperative technique with multimedia achieved
an efficiency of 80.41/78.96
2) English reading comprehension skills after using the CIRC cooperative technique with

multimedia compared to their pre-lesson performance, with a level of significance set at .05.

Keyword: English Reading Skills, CIRC Technique, Multimedia
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