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Development of Instructional Model Based on Design Thinking to Enhance
Learning Management Design Ability and Meta-Cognition of Social Studies
Students

Anirut Kunthirathanaphong®’

! Department of Curriculum and Instruction, Faculty of Education, Ramkhamhaeng University, Thailand

* Corresponding author. E-mail: alongkorn.au@gmail.com

ABSTRACT

This study aimed to: (1) develop an instructional model based on design thinking to enhance
undergraduate social studies students' learning management design ability and metacognition; (2) examine
the effectiveness of the developed instructional model; and (3) examine students' satisfaction with the
developed instructional model. This study employed a pre-experimental research design. The sample
consisted of 42 undergraduate social studies students from the Faculty of Education, Ramkhamhaeng
University, selected using simple random sampling. The research instruments included: (1) lesson plans
based on the developed instructional model, (2) a learning management design ability assessment,
(3) a metacognition measure, and (4) a student satisfaction questionnaire. Data were analyzed using
descriptive statistics, a one-sample t-test, and a paired-samples t-test. The findings revealed that (1) the
developed instructional model consisted of principles, objectives, and a six-step learning process:
(a) defining and understanding the problem, (b) searching for information, (c) evaluating and selecting
solutions, (d) taking action, (e) presenting learning outcomes, and (f) evaluating learning outcomes;
(2) the posttest learning management design ability of undergraduate social studies students in the
experimental group was significantly higher than the predetermined criterion of 75% (p < .05), and their
posttest metacognition scores were significantly higher than their pretest scores (p < .05); and (3) overall,

students reported a high level of satisfaction with the developed instructional model.
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Haendnw Tnsusazurunisinnindoudduiifeldldsuuuunisdanisdoudmuuunannishaidoonuuuiifise
6§ unszitu (DSETPE Model) GsUsvnausae 6 %UIUﬂﬁGTWLﬁuﬁ‘\]ﬂiiumiﬁﬂui fio duil 1 nstuuadym
wazheudlatymvisesniunisal (Defining and understanding the problem) $uit 2 nsAnwAuAIIYeya
Wioufdaymudeaniunisal (Searching for information) Tufi 3 mMsussdiukasidenuuimslunisufdgmvie
a@n1uni3e) (Evaluating and Selecting Solutions) Tufi 4 nsasllauuAndunisun dgynivseaniunisel
(Taking Action) 4ufi 5 N15ULAUBNANISIS8US (Presenting Learning Outcomes) wavduil 6 nsUsziiuna
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13383 (Evaluating Leaming Outcomes) N3t 3dldthununtsdaniaiouslulidideasy s1uam 5 au
ileUszifiunmuamuaz v zanveskuMsinnsGous InenansussiuusunmsdnnisGousiaedideiny
WU LHUNNTIANITITEUSTANYNABY ATIMINEAN LarALARRADITENINaIAUTENaUNElUMAUNITIANTS
Soudlnonmseglussiuinndian (M = 4.695, S.0. = 793) uaziilofinrsandunoununsdnnisidousfoglu
sgiunnfigaufientu venandfifelduudsusluuunsiansGeudmuduugivesd demauiedarh
JuwnunmsdanisseuiatvanysalwasihlUldiviedaswioly

2.2 wuudsgiiuauaiunsaluniseanwuunisinnisseu; tnegidgladaviateldesdusenau
yosmansnsalunisesnuuuMsiansiieus dsUszneuse 1) Muniseenuuuianssumsiious 2) sumsdn
AanssunsiFoud uas 3) Munmsiauazuszifiune Jeidnvasduuuuussduiuuinendulssanaandeiey
(Numerical Rating Scale) vila 5 szaunazdinaminisUssiliuuusieaiu (Analytical Scoring Rubric) wagiiinoud
NSUUAAINMINETEAUVBIAINENTALUN1TOBNLUUNITIANITSEUS 5 T8au Ao daruatunsalunisesniuy
msdanisiieusluseduiileon (5) Aun (@) @ (3) Urunans (2) wagmsusuuge (1) eldiunumslunistyi
azuullun1svageuaamnsalunseenkuunsdnnisdsuvesindnu nslfadelddidunimagey
A ML UUUsE U BN snsIadeuaduysife (Objectivity) waga1uiilsansaduienn (Content
Validity) lngansanainaisuiiaiuaenaaes (Index of Consistency: 10C) maawqaﬂsimﬁ?ﬁ’wizchﬁusuaami
Ussiliuluusiazseiunisiirsuuuvesuiazosdusenaulnedidernig S1uau 5 au Gailan 10C 581319 0.60 -
1.00 uazuuudsziumnuanansaluniseenuuunsdansisouslunnasdld (tryout) ilethnanisuseiiiy
NNgUsEEIL $119 2 AU BAnudesy (Reliability) veauuuUsifiuauaansaluniseonuuunsinns
Sguinnanuaenndesngluvesiusuiiu lagldgnsanduiusiiiesdu (Pearson Product Moment Correlation
Coefficient) wui1 Arfwdinuaenndessenitsussiliuanifervadunsianisisouidaaudne Suu
2 AU NNSUTELEIUATIT 1 wazasedl 2 Tneninsiusieatuiauaenndeeiy (p-value = .01, r = .990)
uenanifAdelausuUTudlouuulssfiuauausalunseenuuunsinmadeudifiednhidusuuy e
AyaInsalumMseenuuunsIamsiteuiatuanysaluastluldiunquetegaaswiely

2.3 wuuinnisyan laeg 3deladnvinatelanseuvesesAusznauveinissan Usenausiey
1) AuAuRsENing (Awareness) 2) gns35n19A1UAA (Cognitive Strategy) 3) AMUNT5INKNY (Planning)
4) FruNIRTINEBUALLEY (Self-Checking) 5) #1un13AiU (Monitoring) 6) dun1suszdiuna (Evaluating) 3ad
anuwaziluuuugounuLUUNINTENUTZINATIEY (Numerical Rating Scale) ¥iin 5 5edu Ao seAUNIN
fign (5) sedfuann (8) sefutunans (3) seduties (2) waesedudesiian (1) $1uau 60 Fo nsiififeldinuuia
ns3anlunsIvaeuRuneaaiefielneilerngy S1uu 5 au Tasfiasanandrduileiuaenades (Index
of Consistency : 10C) sgnritetefauiuismidsufinisuasngAnssuiideanisia Feile1 10C semine 800 —
1.000 waztuuiansianlunaaesld (tryout) wasiNansuuuiliudinssimas unaswun (r) wuusede
TneTBnamanduiussenineziuurestemanusazdofuaziuusuiaati (item - total Correlation) l¢

'3
a a

Aaundguadiuun () 11nn3 200 Yuld FedlArgrunadiwun () ogsendng .220 - 740 wagmenduUseans

(%
a Ya v

woarinvasnsauuIA (O-Coefficient Cronbach) iAwvindy .920 wenanigIdelausuusauilunuuinnissan
iedaviidunuuiansinatuauysaiuaziluldfungusetnaaisioly

2.4 wuugeunainauiianels lnegideladavihneldnseuretesduszneuanuianalalunisdnnig
Boud Usznoudne 1) sudlomanss 2) Funisdanisdeud 3) dumnuanansavesdaou 4) fuanimuwanden
Tunsi3eu 5) dAunsiauazUszifiuna @ addnvaziduuuvasuauuuuaIas @ruseiua 13 iay
(Numerical Rating Scale) ¥iln 5 ¢y fia sedvuInfian (5) seduan (4) sesuliunans (3) seduies

(2) wazsgaudesfian (1) 91uru 60 T8 N5 ITulaiwuuasuaiuinanuianelalunsisaeunmnin
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voaia3osilolnelTeavy 1w 5 au lasRiansanainadudaiuaenades (Index of Consistency : 10C)
sevinstomaufuienudeufuinisuasnginssuiidesnisia deildn 10C seming 800 - 1.000 thdadnw
Afdmmnglalideiausuurlumsuiuusauilunuivgudly uastuuuasunuiaanufimelalunaasdd
(tryout) waziimanswuuildu s simeasiuadiwun (1) wuuTedelagisnsmandurusseninensuuLves
FornuurazdofuazuuuTniaatiu (item - total Correlation) lédamaudifisrunadauun () w1nnd 200
uly Fadidrdrunasuun () 0g5¥MINe 300 — 850 WagmAduUseaviueatinvesnseuuia (0-Coefficient
Cronbach) fdwiniu 932 wagthandefissivuuasuansinaufiasnslaatuauysaliflethlulfaseiunguietg
sl
3. @UNAFIUNNIY

HadelafrunanuAgIun1sIdeludiueenis@nuiUseaninarosgunuuni1sInnIsssuInINLLIAR
nsAndsoonuuuiliedaaiunuannsalumsesnuuunsinnisiseuiiaznissAnvesind@nwiiviendsam
Anw uazmsinwanufiswelavesin@nnldsunisinmsd suifmesuuvunmsianisieuimuuuiannisin
\eenuuu sl

3.1 A nwdi lfsunsdanisisoudeguuuunisdanisisousmuuuiAnnsAnid seenuuy
firnuannsalunisesnuuunmsinmsBeuivdasougaininnasidimuniosay 75

3.2 dndnwiildsunsinnisfouddesuiuunsinnisiSeudmuuunAnnisAnisesnuuuiinngg
ARVRASEUEINIINOUT Y

3.3 UnAnwIIANRanelsan13IANITIEUI AL FULUUNITIANITHETUIIURLIAANTSARLTIBBNIUY
Tngnnsinegluseauun

4. maiusiusudoys
Adeldrliunmsiiusiusiudeyaiveds
4.1 §deldyrraduiiiuenasdlurnzinumans aninerdosuduneilifduiunssanisisou

2De

2

nsasulunszuIuIY CSO4111 FFInenisasudeaudne 1 Winnvgluniseduie wusdl wagyidonnas
Tumsithsamsideduin@nuiviendsmudnuiiduiegudmiunside

4.2 {AfpeiuienssuiunmstuneuayinsiannFoudlituiindnuniibunduiegisdmiuniside

4.3 gaeaniunisianisiAnlaglidndnyiviuwuuianisianlaglinallunmsviiuunaaeu 60 uin
wazfunuunfu wdeutuuasindnuinanzuuudindrldlidssaronanisSeuvastindnu

4.4 dndunisnaassaunaunimaassd inuald lagldsreznalunsasuniunisisaeu
fimaminendoimusluiesFouiiiundumaaosmuiwiuaiuasiomiitvualy

4.5 sywiensnaaeaieil 15 fiTerhnisssduavaunsaluniseenuuunisdaninieud
yostinAnwidungumnans

4.6 nanind@nyiseuasuauAmuan1Tud §39eanidunisinanisiaanainimeass lagl
FnAnyivhuuuianisiAnlaglinatlunmshuuumagey 60 wiuasfuuuunaaeuiu ndoutuduasdndn
Iuanzwuudanalilidmasenanisseuvesindnw waglrinfnwiuuuasuniuanuiianelasion1sdnnis
FEUIMEIULUUNITIANITTEUSAULLIANNTARLTI0BNKUUY

4.7 {3deldvinnsmsnasuagniesuasmuasuiutestoyadnadidewmideyadlaluTinge
Toyarmelusunsudnsagusaly
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5. M3ATIEdaya
iAfeldsdunsiianeidoya foil
5.1 Aneaindussgvedoyaiugiuvasiosauasiudsidng un aud (Frequency)
Yovay (Percentage) Aads (M) uazdudauunnsgiu (5.0)
5.2 Annwideyaiiionsiade vanuAgiuvesnnsise il
5.2.1 innwiilisudisuanuaansalunmseenuuunsdnnsiiouivdaieuvesindnuilasu
nsdamsSeuimesiuuunmsinnissuimaunnannisandesnuuuiuinusiidmuasosas 75 Wlenaaey
AUNAFIUYBINITIEAIENITIATISERAVIngR U UNQY (t-test) WUU One Sample
5.2.2 JingsiiTouiisunisidnneus sunaznd i suvonindnuifildsunisdanisisous
fhegUuuuNTTanIsFeunuLLAnNsANTINLUY IenadeUaLLAgILYeINTISEsEnT AT IEianR
NAABUT (t-test) WUU Dependent
5.23 Jinnevianuianelevesindnuiiddenisdanisideudsiieguuuunssanisisous
AMULUIAANITAATIBNLUY Meadfdaustens ldun atedy (M) wardrudsauunnsgiu (S0) wazuva
ANNTINEALINAS I SUsEEILTE Sefmun

NAN15IY

91NNIANEITY WU

1. HAaN1sHAYIFULUUNTI AN SIS BufanauunAanisAatdseenuuuiied uasuaduaunsalunis
22NLUUNNTIANTTBUS LA SARYRsNANBI Y LaNdeANAnY

1.1 wannsvesguuumsdnnisseus Wunisdnnisiseuiyadunsudlutgm Wunsudledgm
Safufgatunisesnuuunmsdanisiieusiindu Tnensasdeufifniunisainsesdnrusidunisg sy
miL’%&lui’ﬁiﬁﬁfﬂﬁﬂmmmma%ﬁﬂmmiﬁwmmaﬂé’ HuN1saiiaujURN15EIUAe 9 AINTTuFN 9 H1UNaTs
n153An nszUIUMINgY iemsTailedu dwneudsiiniorulunsadioudladymsenanlflszaunadiie

1.2 faguszasdvesgunuumssaniaioud itedaaiuliindnuidanuamnsalunisesnuuy
mﬁf\mmmaui N33R wazAufisnalasegUiuuNMIInNITSEu;

1.3 mumaumsammmmmmaui L‘LJ‘LJ,ﬂiw‘UTLJﬂ’ﬁUim’]ﬂ’]i“ﬂum@uﬂ’ﬁf\]ﬂﬂﬁ]ﬂiimmiLi‘EMif\]’lﬂLL‘L!’JFW@
MsdansEEusing q suuwAnvessAndsooniuy SsUszneue 6 Fumeou (DSETPE Model) dafisnaziden
st
Fupouit 1 nstuaiymuasyieudladymvseaanunisal (Defining and understanding
the problem) Lﬁuszigumauﬁﬂ’ﬂﬁﬂmLLm'azﬂa;ma3193’w'8aﬂamm'%‘aamumsai Tagu1un1sdsratdeyniann
aoun1sel warinuadymiidaiau Imaﬁﬁgumauﬁ%ﬁwmmﬂqmjmﬁ’ﬂﬁﬂm wduananunisalnsolynidig 9
TisudnAne Taseraduuneu Sesdu aduinle unumeaud uwdiilidndnwsusueAuneietinue
Uszihudagm LLawﬁmmvﬁﬂaﬁUﬁagmmumiﬁmsmmsaumw%a%ayjaﬁlé’%’u lnstindAnwisasseylilaan
dahdudlgmideeyls duun wonuezUsziiuaunn amnumilouniennuunnsia uazindnuidesiiniideya
Tagrefisndudmsunisuddamadu 9 thdnwifosmudoyaiisifudsdathe ddafidudvioddadidslas
Tnsdumsuszifiumiuanuszaunisalifui fifl oA azthanldlumsudtam sueUszfiupinuenn -$g
manzunudSTlunsuilam warmamiidiiesintuiwansasnadefienaintuls

Tunoud 2 ﬂﬁiﬁﬂiﬁ?ﬁi&ﬁf’]%@yjaLﬁI@LLﬁﬁ@ﬁﬂwgaﬁﬂ’mﬂﬁiiﬁ (Searching for information)
Jutumeuiitn@nviusagnguazdosaunsaduduniedunideyaiuiuldnuasdoyaris q fivarnvans
waghmsmivaNaatuayuiioideslesanuduiusiusewinedoya sunsadsiiumuanuaalugduuusing 9
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Y v v

wfu mslFddnual n3nagu madeunss e wiedanistoyalvl itoidunisnauny iieiazdnauls
lunadenisnaietuneuililunsuitiymimnsauasanumdaouomaiinaiagldsuegnedinga
Fupeud 3 nsUszidiunazidenuuimislunsuidammsoaniunisal (Evaluating and Selecting
Solutions) 1 ut uppuil ndnwidssmuurmslunisuddamind santunisaflilduniign uaguuanis
nsuidaymng q dudesamnsadlulduidaymilaass Tnggavinedndnuiazdeadenifisamniwuimieid
arudululd uazhlUld ndonreduemaraiinsznglaiadonuumaddgmdandiasenaldnisseau
avewagldimaiianisAniBeeanuuuiiiunyiglasneie
Funouil 4 mimﬁaﬂﬁﬁ’aﬁ’]Lﬁummﬁ’ﬂwmw‘%aamumiai (Taking Action) Lun1siinfnun
wraznguadunsasdoUfuAauunud udaznguldanaely v aiﬁl@mmawLﬂuwamaammﬂﬁmm
Tngindnwagdesuonmaualunisdiiunisluuiazdunou uaznaaouindunowsine 4 gndesdold Fwandu
nsfunsu§URTHTulUnNIs nsuastuneudidenld deluvagynsuddguiasdesinisnsiaasy
anugndeaiterdunisiifunues ﬁ%ﬁﬁfﬂﬁﬂmﬁaﬁdwﬁﬁaﬁmwmw’%aqﬂaiiﬂi@Lﬁmgﬁuﬁw WAr3I19wdITNS
LLf’flsusuawmwmmLa aﬂaiiﬂmﬂa’nmmuulmmali
Tunoudl 5 n1sunauonani1si3oug (Presenting Leaming Outcomes) Tagn@nuudazngs
%éfaqﬁ%auamawmmummmamwmumlsﬁmmummﬂﬂ@m wansuAlutlym Tnonsuandsusous
sewinafufuasndnngudu o ldsuila ileliuiaznguinnisuanivdsuSsuiuazaisesdanuisiufuiodiy
LmeﬂﬂLumiLLf’fﬁﬁumLLaza’lmm‘imiﬂzﬁmasuaamiLLf’f’memiﬁ’jwzLﬁuaei’]alisiaiﬂ
SU‘L!G]EJ‘LWI 6 N15UsELUNANITLS EJ‘uS (Evaluating Learning Outcomes) WJunstidnd nen
woiay ﬂauaiﬂawmmaﬂm‘umﬂmimmummiimmmumaumq q vesAuLDs TINFeagUHaTRsAANTIITIAULES
Fufumsinszauarudniavielu edls wavagunavesnszualagliiuesdoundulufituneusing q Aauiedld
Tunsuddgmudefansaurinduneudsnandanugndosauysaiuiels iedrelinudounnsosiiAady
e luldudluusuugesiely samfamsagviounszurunsuddgmiiiunsussifiunansuddamiiothly
Uszgnalddvaniunisaldu q dohliiuisnnudesduuazanufianeladenszviunsuazaneuii lfsy
wenanIiinAnwindaznguasdeuaninudaiiudouuamisveangudu q seinduedidls ufudndudu
At gmiiAfiaaseaniunisainiemsnisaling 9 uazusaznguazdesszondumimaiiedenlady
FAnUseariunioaniunmsnifiienalndidsstufulandvesianssudand ld fadfaeuenavhmiiiiasiouna
nsseuslvnutndnwlandneie
1.4 n3Ussiliunaresyunuumsdnnisisens Wunsusafiunadwsndinisldguuuunisdanisseud
MALARNARIBseeNLUY Fadseneuse 1) Msiammanunsalunisesnuuunsianisfeus 2) msianss
An 3) Mmyfaanufiawelavesin@nwiviendeaudnwiiifdesuuvunsdnnisdsuinmnuAnidees nuuy
iienansUsifiudananluusulsumasimunidnAnwinaznsdanisideuisioly
ﬁqﬁ;ﬁﬁﬂlﬁﬂizLﬁummLi/imzammgﬂuwmﬁmmiﬁsuifmmLLmﬁmmiﬁ@L%qaammmﬁaﬁuﬁm
ANaInsalunsesnuUUMIIANssusuasmsianvesinAnviviendsaudnuilaefiTormgy nuin suluy
MsfamsBeudauunAanisindosnuuuiiiedaaiunuannsalumsesnuuunsinnisiiouduaznisian
yostihAnwiriendsnudnuianumsnzaslunmsimeglusduinndign (M = 4.660, S.0. = 542)
2. HAN13ANBIUEANENAVBITULUUNITTANISIT BT ANLYIAANISANLT 19BNLUULH B ALA3H
AUEINITATUNITIRNUUUNITIANTSBUTUAZAIZAN
foyaluvesngusiegns Idun e uazsialfiir@nwvivesindnw nuin dhfnuiviendsaufnu
fifunguietrataan 42 audanlvgidumands S 34 au Andufesar 80.950 uardrlnadutnfnw
i 61 31w 42 Ay Anidudesaz 100.000
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2.1 nanslSeuiiuanuanunsalun1sesnuuunsdnnsteuivaassuvesinfnwalasunisdnnis
SEUFMEIULUUNTIANIST RS MULWIANNSARLTIRaNRUUAUNMII N TUA Ty 75

a9l 1 Wisuifisuanuamnsalunisesnuuumsiansiouundasouvesindnuniilungunnassiunasi
7l Aundosas 75 (n = 42)
ANIVAEDY M S.D. t daf p-value d
ANENTE 82738 | .484 12.277% 41 <001 840
lumseenwuunInNIsSEu3

e * dredAyvneainnsyau .05 (p. < .05)

1A 1 i BndnwndildiunsdanisBeuesuuuunsinnistouiaauninnisin
\BseenuuuiinmanansalunseenuuunsinnisieuindaSouganinnusiiimuniesas 75 egrslifudify
NaaBATTEIU 05 (t = 12.277, df = 41, p-value = <.001) TnedAnaderesnnuauisaluniseenuuun1ssnnis
ISougivindu 82.738 (M = 82.738) wazflArdruid sauunnasgiumindu 484 (S0, = .484) Fsaenadosiiy
aundgiuvesnideded 1 inanit dhanwildiunsinnisBouimesuuuunsdamsSeuinuuuninnisin
deoenuuudiauanunsalunisesnuuunisianisfeuivdadsuganinnasiiitinunosas 75 uenaniyide
lawWisuiiguruingninavesnisnaaeslagldgnsves Cohen's d wuin A1vuIndnsna (Effect size)
Y89NTMAaRaTiddomuansalunseenuuUNsIanseuslungunaasaviniu 840 (Cohen's d = .840)
wangin mnuatunsaluniseenuuunsinnsssuivdaieuvesindnwmngunaassiildsunisinnisiieus
freguvunsTansiseuinuuuaAansAnidsesnuuuiinsidsuulasganinasidnmuniesay 75 oglu
seaulIn (Large Effect Size)
2.2 iamsSeuifisunsiAnneuissunazndassuvesind@nuildSunissanisieusdegunuy
N3IANTSITYUIATLUUIAANTTAALTDBNWUY

a ™ a ya a v a o = '
MA1919N 2 LﬂﬁEJULVI'EJUﬂ']izﬂ@ﬂEJULifJULLagwaﬂLﬁUu%@QUﬂﬂﬂwqﬂaﬂJmﬂa@Q (n=42)

ASNAABY M S.D. t daf p-value d
ADULSBU 131.571 944 -23.524* a1 <.001 898
PRSI 236.833 968

|
o w aaa

g * AdedAgymeainnsyeu .05 (p. < .05)

o

105199 2 WU EpAnwnlaTumsTanisiseusmesUiuun1sinnsiteusnuwuAnnisAn

'
aaa

Waganwuuinisiaandusieugainineussueg 1eildedAyn19adanseau .05 (r = .865 (Sig. = <.001), t = -
23.524, df = 41, p-value = <.001) %aaamé’aqﬁ’uamagmmaﬂmﬁ%’wﬁaﬁ 2 finanain thAnuilasunissnnis
BouifosUuuunisdanmadouimunnfnnisindesnuuuiinisiandaSeugeniieusou uenaniiide
lawisuiiguruingninavesnisnaaedlagldgnsues Cohen's d wui A1vuIndnSna (Effect size)
yosnsnnansdiiirionisianlungunaasavitiu 898 (Cohen's d = 898) uansin msiAnudsSeuvasindnm
naumaassfildsunsinnisBeumesuuuumsianisiioudmunAnnisanidsesnuuuiinsdsuuUagenin

neuseuagluszAuin (Large Effect Size)
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3. wan1sAnwIANNNanalavasinAnwnlasunisdanisiteuifiiesuuuun1sian1sisauinauwulfn
NNSAALINEBNLUY

M13199 3 ANURaNelaran13IANISSEUIAILFULUUNITIANITSEUALLLIAANSAALTIRBNKUUTBINANY
NAUNARRILALAINTI (n = 42)

ANUNInela M S.D. ulamnunung
1. gruiomansy 3.690 1.026 10
2. MUNSIANTSITEUS 3.676 0.943 10
3. UANIHENNNTIVRINHDY 3.675 1.003 110
4. gugnnasulunsseu 3.656 0.890 11N
5. UM TInlazUssiiiuna 3.704 1.000 10
AINTIU 3.680 0.975 un

15197 3 nuin e msiindnwiinnufianelasonisdnnisiseudsesuuuunisinnisisous
muuIAnnsAndsesnuuvagluseduinn Tnefieds (M) wiriu 3.680 wasiiddrudetuusnasgiu (5.0)
WU 0.975 FeaeandosiuaunAgiuvesnsideded 3 fina1nin dhdnwildfunisdanisiFeuiegiuuy
N153ANST U ANLUIAAN1TAAdsantuudAuanelasasULuun153ANIIT 8 U MULUIAANITAA
Beeenuuvegluszduan uazileduunsiediu wuii dndnwiianuiianeladenisinnisiseusiesuuuy
mMsdamsdouiauunAnnisanidsesnuulusumsiauasssidunasglusziuan Tnefidnade (M) geiign
Wity 3.704 wazdiddrudeauuannsgiu (.0) wirfu 1.000 sesasn Ae dUndAnwdaudaneladenisdans
BoudfesUuuunsdansdsuinuuninnmsaadsoonuutlududomansyegluszduin Taedduads (M)
Wiy 3.690 uarilddrudoauuninggiu (S.0.) witdu 1.026 dnAnwianuiisnelasonisdnnisieuise
sUuuuMsInnsBouimuuunaansanidsesnuuulusunsianisSeuiedluseiuann Tasildads (M) windu
3.676 wardiandmdoauunnsgiu (5.0) windu 0.943 ndAnwidlanufisweladenisinnisiieuidesuuuy
mMsdamsdsuimuunanmsandooniutluiuanuaansavesiaeusgluszduun lnedanade (M) winfy
3.675 wagindudsauunnasg i (S.0.) wirdu 1.003 audisu wazidndnwiiianufimelasenisdnnisisous
A183URUUNITIANISITBUS MULIAAN AR s ankuulus uan1wwInd aulunisiSousg luseauuin
Tnefldiads (W) tesiigaviniu 3.656 uarfimdrudsauunnssu (S.0.) Wiy 0.890

aAUsena

PNUANTANY A13NT08AUTIEHA Lasail

1. sUiuun1sInMIssgusAUBAANSAREeaNL UL o LA UAINAINTAlUNTEBAKUUNITIANTS
Seuikazn1s3AnvesnAnwivendiauAnwNEITewmuITu Usenaumiey ¥anns Tnquseaed wazianssy
n1si3eus 6 Tuneu laun 1) n1sivuakagyiadladyrinieaniunisal 2) nsdnwiAuaitteya
o o = ¢ a -:4 v = ¢ - 1% -
wiswnUgymvseaniunisal 3) Msuszidiusasieniuwimandgvivseaniunisel 4) nsasdleundynivie
an1unisel 5) nsunauenan1siseus uay 6) MiUszliunanisdeud MellenadunszunsusIinanimuln
N1SFUATIEVNG Y N158519AIUS A I8AULEY (Constructivism Theory) @ aitiun1sasiieUfualuuiunass
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ABSTRACT

This research aimed to (1) compare students’ learning achievement before and after instruction
through a game-based learning model integrated with animated cartoons in science on the topic of
vertebrate animals, (2) investigate students’ content analytical thinking skills after instruction through a
game-based learning model integrated with animated cartoons, and (3) assess students’ satisfaction with
instruction through a game-based learning model integrated with animated cartoons in science on the
topic of vertebrate animals. The target group consisted of nine Grade 4 students. The research
instruments included (1) lesson plans based on a game-based learning model integrated with animated
cartoons, (2) a learning achievement test, (3) a content analytical thinking skills assessment form, and
(4) a satisfaction questionnaire. Data were analyzed using the mean, standard deviation, and a paired -
samples t-test. The results of the study revealed that (1) Grade 4 students’ learning achievement after
receiving instruction through a game-based learning model integrated with animated cartoons on
vertebrate animals was significantly higher than their learning achievement before instruction at the .05
level of statistical significance; (2) Grade 4 students’ overall content analytical thinking skills after
receiving instruction through a game-based learning model integrated with animated cartoons on
vertebrate animals were at a good level; and (3) Grade 4 students’ overall satisfaction with instruction
through a game-based learning model integrated with animated cartoons on vertebrate animals was at

the highest level.
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ABSTRACT

This research aimed to (1) study the current conditions, desirable conditions, and priority needs
for student learming recovery under educational disruption in primary schools; (2) develop a strategic plan
for student learning recovery for primary school administrators; and (3) evaluate the congruity, propriety,
feasibility, and utility of the strategic plan in schools under the Pathum Thani Primary Educational Service
Area Office 1. A three-phase research and development (R&D) design was employed. The sample consisted
of 136 school administrators selected through simple random sampling from a population of 210. Key
informants, selected through purposive sampling, comprised 15 experts and practitioners who participated
in semi-structured interviews and a focus group discussion, and 20 experts who evaluated the strategic
plan. The research instruments included a five-point rating scale questionnaire on learning recovery
operations in five domains, a semi-structured interview guide on strategic directions for learning recovery,
a focus group discussion guide, and a strategic plan evaluation form. Quantitative data were analyzed
using frequencies, percentages, means, standard deviations, and the Modified Priority Needs Index (PNI
Modified), qualitative data were analyzed using content analysis. The results revealed that
(1) administrators rated the overall current condition at a high level (M = 4.27) and the desirable condition
at the highest level (M = 4.84); the highest priority needs were monitoring and evaluation (PNI Modified =
0.165), the use of technology for learning (0.153), and teacher and personnel development (0.131); (2) the
strategic plan comprised a vision, four missions, five goals, and five strategies, namely data-driven
monitoring and evaluation, digital technology for learning, teacher and personnel competency
development, curriculum and instruction focusing on foundational skills, and policy, planning, and
partnership, together with six projects, indicators, and a monitoring and evaluation system; and (3) the
experts rated the plan at the highest level overall (M = 4.60) and on all four criteria. These ratings reflect
expert judgment prior to implementation; the effectiveness of the plan should be verified through pilot

implementation.
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ABSTRACT

This study aimed to (1) compare the learning achievement of Grade 6 students on the topic of
Food and Digestion before and after receiving inquiry-based learning combined with educational games;
(2) investigate students’ analytical thinking skills following the implementation of this instructional
approach; and (3) examine students’ satisfaction with inquiry-based learning combined with educational
games. This study employed a pre-experimental research design using a one-group pretest-posttest
design. The research instruments consisted of (1) lesson plans on Food and Digestion, (2) educational
games on Food and Digestion, (3) a learning achievement test on Food and Digestion, (4) an analytical
thinking skills assessment, and (5) a student satisfaction questionnaire regarding inquiry-based learning
combined with educational games. The data were analyzed using the mean, standard deviation, and a
dependent-samples t-test. The results revealed that (1) students’ posttest learning achievement after
participating in inquiry-based learning combined with educational games in science on the topic of Food
and Digestion was significantly higher than their pretest achievement at the .05 level of statistical
significance; (2) students’ overall analytical thinking skills were rated at a good level (X = 3.10, S.D. =
0.58); and (3) students’ overall satisfaction with inquiry-based learning combined with educational games
was at the highest level (X = 4.78, S.D. = 0.26).
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ABSTRACT

This article aimed to study (1) the effectiveness of the 4MAT system in improving English Reading
Skills among second-year vocational certificate students at Prachinburi Technical College and (2) students’
satisfaction toward learning English reading through the 4MAT system. The sample consisted of 40 second-
year vocational certificate students at Prachinburi Technical College in the academic year 2025. They were
selected by purposive sampling. The study employed a pre-experimental one-group pretest-posttest
design conducted over a six-week experimental period. The instruments for collecting data were a
researcher-developed English Reading Skills test, lesson plans based on the 4MAT system, and a student
satisfaction questionnaire. Data were analyzed using descriptive statistics (mean, standard deviation) and
inferential statistics (paired-samples t-test). The results of the study showed that students’ English reading
skills after learning through the 4AMAT system was significantly higher than before the instruction at the .05
(t(39) = 24.55, p < .001) level. The mean posttest score (M = 22.11, S.D. = 1.57) was higher than the mean
pretest score (M = 15.38, S.D. = 1.42), with a very large effect size (Cohen’s d = 2.99). Students’ satisfaction
with learning English reading through the 4MAT system was at a very high level overall (M = 4.53, S.D. =
0.49). The findings showed higher reading scores after instruction and a high reported level of learner

satisfaction.
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Introduction

In the era of globalization, English proficiency has become an indispensable “soft skill” for the
21st-century workforce, directly influencing academic success and international career mobility (Crystal,
2012). Recognizing this, the Thai government has integrated English competence into core national
strategies, such as the National Education Act B.E. 2542 and the Thailand 4.0 initiative, which aims to
transform the country into a value-based economy through human capital development (Office of the
National Education Commission, 1999; UNESCO, 2022).

Despite these long-standing policies, the English proficiency of Thai learners-particularly in the
vocational sector-remains a significant concern. At the national level, international indicators such as the
EF English Proficiency Index (2024) place Thailand in the low proficiency category. While national indices

Received: 26 July 2026; © 2026 JAE: Journal of Applied Education
Revised: 17 October 2026; ISSN: 2985-2307 (Online)
Accepted: 30 October 2026


mailto:thitapa_s@rmutt.ac.th

56 Journal of Applied Education Uil 4 avvii 5 (2569) Thanachot Laha and Thitapa Sinturat

provide broader context, school-level performance on national standardized tests such as the Vocational
National Educational Test (V-NET) in the 2024 academic year for second-year vocational certificate
students similarly indicates that average scores in the English language component fall below the 50%
benchmark (National Institute of Educational Testing Service, 2024).

Reading comprehension is the cornerstone of lifelong learning, yet vocational students frequently
struggle to move beyond literal translation. At Prachinburi Technical College, second-year vocational
students face multifaceted barriers, including restricted vocabulary banks, a lack of metacognitive reading
strategies, and low instrumental motivation. Institutional diagnostic reports and classroom observations
among second-year vocational students confirm specific challenges in technical vocabulary retention and
inferential reading strategies. These issues are often exacerbated by traditional, teacher-centered
instruction that prioritizes rote memorization over active engagement, leaving students ill-equipped to
handle authentic technical texts. To bridge this pedagosgical gap, educational researchers advocate for
learner-centered frameworks rooted in Experiential Learning Theory (ELT). Kolb (1984) posits that learning
is a process whereby knowledge is created through the transformation of experience. Building on this,
McCarthy’s 4MAT System provides a structured, four-quadrant cycle-incorporating experiencing, reflecting,
conceptualizing, and acting-to accommodate diverse learning styles: imaginative, analytical, common
sense, and dynamic learners (McCarthy, 1987). By cycling through these stages, the 4AMAT system offers a
holistic approach that may better engage vocational students than linear teaching methods. Although
A4MAT has been applied in general language contexts, limited empirical research addresses the practical
adaptation of 4MAT instructional activities to vocational English reading materials. Therefore, this study
aims to investigate the effectiveness of the 4MAT system in enhancing the English Reading Skills of second-
year vocational students at Prachinburi Technical College. The findings seek to provide a roadmap for

more inclusive and effective language instruction in the vocational context.

Research Objectives
1. To investigate the effectiveness of the 4MAT system in improving English reading skills among
second-year vocational certificate students at Prachinburi Technical College.

2. To examine students’ satisfaction with learning English reading through the 4MAT system.

Literature Review and Research Framework
1. Concept of English Reading

English reading is a complex and multifaceted process that goes beyond simple word decoding.
It is widely recognized as a communication process in which readers actively construct meaning from a
written text (Grabe & Stoller, 2011). At the same time, reading involves cognitive processes, including
comprehension, critical thinking, and interpretation, as readers integrate new information with their prior
knowledge (Anderson, 2005). Furthermore, reading is also considered a strategic process, as effective
readers employ various techniques such as skimming, scanning, and inferencing to enhance
comprehension (Afflerbach, Pearson, & Paris, 2008). These perspectives highlight that successful reading

requires the interaction of linguistic knowledge, cognitive ability, and strategic competence.
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2. Components of English Reading Skills
Reading comprehension consists of several interrelated components. First, word recognition
enables learners to decode written symbols accurately and efficiently. Second, vocabulary knowledge
plays a crucial role in understanding textual meaning, as limited vocabulary can hinder comprehension
(Nation, 2001). Third, comprehension ability involves constructing meaning at both literal and inferential
levels. In addition, prior knowledge (schema) allows readers to connect new information with existing
knowledge, facilitating deeper understanding (Carrell & Eisterhold, 1983). Finally, the use of reading
strategies and metacognitive awareness enables learners to monitor and regulate their comprehension
processes (Pressley & Afflerbach, 1995). These components collectively contribute to effective reading
performance.
3. Factors Affecting English Reading
Several factors influence students’ reading ability. These can be categorized into three main
groups. First, learner-related factors include vocabulary knowledge, srammar proficiency, motivation, and
reading strategies. Research indicates that limited vocabulary and low motivation significantly hinder
comprehension (Nation, 2001). Second, text-related factors, such as text difficulty, structure, and
relevance, affect how easily readers can understand the content (Grabe, 2009). Third, environmental
factors, including teaching methods, classroom environment, and instructional materials, also play a critical
role. Traditional teacher-centered approaches often limit student engagement and reduce opportunities
for active learning (Richards & Rodgers, 2014).
4. Importance of Reading Skills in Vocational Education
Reading skills are particularly important in vocational education, where students must interact
with technical texts such as manuals, instructions, and workplace documents. Strong reading ability
enables learners to acquire professional knowledge, solve problems, and adapt to workplace demands
(UNESCO, 2022). Moreover, reading proficiency contributes to employability and career advancement, as
it enhances communication skills and supports lifelong learning. Vocational students with strong reading
skills are better prepared to access information, understand industry standards, and perform effectively in
real-world contexts (OECD, 2019).
5. Approaches in Vocational English Teaching
Effective English teaching in vocational contexts requires approaches that emphasize real-world
application and learner engagement. One key approach is English for Specific Purposes (ESP), which focuses
on developing language skills relevant to specific professions (Hutchinson & Waters, 1987). Additionally,
Communicative Language Teaching (CLT) promotes interaction and meaningful communication, while
Task-Based Learning (TBL) encourages learners to complete authentic tasks using the target language (Ellis,
2003). These approaches highlight the importance of integrating language learning with practical
application, which aligns with the needs of vocational students.
6. The 4MAT Instructional Model
The 4MAT system, developed by McCarthy (1987), is an instructional model based on
experiential learning and learning styles. It organizes instruction into four quadrants corresponding to
different learner preferences: imaginative, analytic, common-sense, and dynamic learners. The model

follows a cyclical process:



58 Journal of Applied Education Uil 4 avvii 5 (2569) Thanachot Laha and Thitapa Sinturat

Why: connecting learning to personal experience

What: understanding concepts and information

How: applying knowledge in practice

What if: extending learning creatively

Research has demonstrated that the 4MAT model enhances student achievement, motivation,
and engagement compared to traditional methods (Uyangor, 2012; Awad, 2022). By addressing diverse
learning styles and promoting active participation, the model supports deeper comprehension and
meaningful leamning.

7. Challenges in Implementing the 4AMAT system in Reading

Although the 4MAT system significantly improved students’ English reading achievement and
produced a very high level of learning satisfaction, several implementation challenges were identified.
Effective implementation required extensive lesson planning because teachers needed to design
activities that addressed the four learning phases and accommodated diverse learning styles, resulting in
greater preparation time than conventional teacher-centered instruction (McCarthy, 1987). Students also
experienced initial difficulty adapting to active learning, particularly during collaborative and reflective
learning activities, although their participation gradually increased as they became more familiar with the
instructional process (Bonwell & Eison, 1991). Furthermore, differences in English language proficiency
required teachers to provide vocabulary scaffolding, contextual explanations, and guided reading support
for learners with lower reading ability, as vocabulary knowledge and reading strategies are fundamental
to second-language reading comprehension (Grabe & Stoller, 2011). Classroom time management also
presented challenges because experiential and collaborative learning activities often required more
instructional time than originally planned (Kolb, 1984). Despite these constraints, the overall findings
indicated that the instructional benefits outweighed the implementation challenges, suggesting that with
careful instructional planning and effective classroom management, the 4MAT system can successfully
enhance reading comprehension, learner engagement, and active participation in English language
classrooms.

This study draws on Kolb’s Experiential Learning Theory (1984), which describes learning through
concrete experience, reflective observation, abstract conceptualization, and active experimentation.
McCarthy’s 4MAT system (1987), informed by experiential learning, provides the instructional framework
used in this study. The four phases are Why (connecting learning to prior experiences), What (developing
conceptual understanding), How (applying knowledge through practice), and What If (extending learning
to new contexts).

The independent variable is 4MAT-based instruction, and the dependent variables are English
reading skills and learning satisfaction. The instructional sequence involves activating prior knowledge
and establishing reading purposes (Why), examining text structures and technical vocabulary (What),
practicing reading strategies (How), and applying textual understanding to vocationally relevant situations
(What If). The study examines changes in reading test scores before and after instruction and describes
students’ satisfaction following the intervention. Because the study uses a one-group pretest—posttest

design, any observed changes cannot be attributed exclusively to the intervention.
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Theoretical foundation: Kolb’s Experiential Learning Theory (1984) and McCarthy’s 4MAT system (1987)

¥

Independent variable: 4MAT-based instruction
Why — What — How —> What If

¥

Dependent variable: English Reading Skills Dependent variable: Learning Satisfaction

Figure 1 Conceptual framework of the study

Research Methodology
This study with a pre-experimental one-group pretest—posttest design was specifically chosen to
suit the practical environment of a vocational college. Given the constraints of fixed class schedules and
the specific curriculum requirements at Prachinburi Technical College, this design allows for a focused
intervention. By measuring the same group of students before and after the treatment over a six-week
experimental period, the researcher can directly observe the growth in reading proficiency attributed to
the 4MAT system.
1. Population and Sample
The target population consists of 140 second-year vocational certificate students enrolled
during the 2025 academic year. From this population, a sample of 40 students was selected using
purposive sampling. This sampling method was employed to ensure that the participants represented a
diverse range of academic backgrounds and initial English proficiency levels, providing a comprehensive
view of how the 4MAT model impacts a typical vocational classroom.
2. Research Instruments
Three research instruments were employed in this study:
2.1 English Reading Skills Test
This researcher-developed assessment is the primary tool for measuring cognitive gains. It
is meticulously aligned with the vocational curriculum and focuses on three core competencies: literal
comprehension, main idea extraction, and inferential skills. Developed by the researcher, the test consists
of 30 multiple-choice items. To ensure content validity, the reading test was evaluated by three experts
in English language teaching. The mean IOC value of the test items was 0.93, indicating that all test items
were consistent with the research objectives. The same test form was administered as both pretest and
posttest to measure achievement gains.
2.2 AMAT Instructional Lesson Plans
The heart of the intervention consists of six comprehensive lesson plans designed around
the dMAT system. These plans are implemented over a 6-week period, ensuring that each of the four
quadrants-Imaginative, Analytical, Common Sense, and Dynamic-is addressed. This approach moves away
from rote memorization toward a cycle of experiencing, reflecting, and applying knowledge. The lesson
plans were reviewed by three experts to examine their relevance, clarity, and alignment with the
objectives of the study. The mean IOC value of the lesson plans was 1.0, indicating a high level of content
validity. Based on the experts’ feedback, minor revisions were made to improve instructional clarity prior

to classroom implementation.
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2.3 Student Satisfaction Questionnaire

To capture the affective domain of learning, a 5-point Likert-scale questionnaire was
developed. This instrument evaluates the students' internal response to the 4MAT system, focusing on
their level of engagement, the perceived usefulness of the strategies, and their overall learning experience.

The questionnaire was validated by three experts using the IOC technique. The mean IOC
value of the questionnaire items was 0.93, indicating acceptable content validity. The questionnaire was
administered to students after the completion of the instructional intervention to collect data on learner
satisfaction.

3. Data Collection

Data collection was conducted in accordance with the pre-experimental one-group pretest—
posttest research design and was implemented in a systematic sequence to examine changes in students’
English Reading performance and learning perceptions resulting from the 4MAT system instructional
intervention. The procedures were carried out as follows:

3.1 The initial phase focused on the rigorous development of the research tools. The researcher
designed a series of six instructional lesson plans based on the 4MAT system, which cycles through four
distinct learning styles to ensure holistic engagement. Alongside these plans, a standardized pre-test and
post-test were developed to measure reading comprehension, and a student satisfaction questionnaire
was drafted to gauge affective outcomes. To ensure the validity and reliability of these instruments, they
were submitted to a panel of three experts in the field of English Language Teaching and Curriculum
Development. This validation process ensured that the content was appropriate for the vocational
certificate level and accurately aligned with the research objectives.

3.2 The core of the study involved the Instructional Implementation phase, which spanned 6
weeks. The researcher conducted six intensive sessions using the 4MAT system. Each session was designed
to move students through the four quadrants of the 4AMAT cycle.

3.3 Following the 6-week intervention, the Post-Test Administration was conducted to evaluate
the improvement in reading comprehension. Simultaneously, students completed the Satisfaction Survey
to provide feedback on their learning experience under the 4MAT system. Finally, all test scores and
survey responses were compiled and organized for statistical analysis using descriptive and inferential
statistics.

4. Data Analysis

The quantitative data obtained from the English reading achievement test and the students'
satisfaction questionnaire were analyzed using IBM SPSS Statistics. Prior to the analysis, all collected data
were checked for completeness, accuracy, and coding consistency to ensure the quality of the dataset.
Descriptive statistics were employed to summarize the participants' performance and perceptions. The
students' English reading achievement scores obtained from the pretest and posttest were analyzed using
the mean (M) and standard deviation (S.D.) to describe the central tendency and dispersion of the scores.
Similarly, the responses to the satisfaction questionnaire were analyzed using frequency, percentage,
mean, and standard deviation to determine the overall level of students' satisfaction toward learning
English reading through the AMAT system. To determine whether the 4MAT system significantly improved

students' English reading achievement, a paired-samples t-test was employed to compare the pretest and
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posttest scores of the same group of students. Prior to running the inferential analysis, normality of score
difference distributions was confirmed via the Shapiro-Wilk test (p > .05). The paired-samples t-test was
considered appropriate because the study adopted a one-group pretest-posttest design in which the
same participants completed both measurements. The level of statistical significance was established at
a = .05.

The results of the inferential analysis were reported by presenting the mean difference, standard
deviation, t value, degrees of freedom (df), and probability value (p) in accordance with the
recommendations of the Publication Manual of the American Psychological Association (7th ed.).
Statistical significance was determined when the obtained p-value was less than .05. To evaluate the
practical significance of the instructional intervention, Cohen's d effect size was calculated using the mean
difference divided by the pooled standard deviation. The magnitude of the effect size was interpreted
according to Cohen (1988): 0.20 = small effect, 0.50 = medium effect, and 0.80 or above = large effect.
Reporting the effect size provided additional evidence regarding the educational effectiveness of the 4MAT
system beyond statistical significance. The students' satisfaction toward the 4MAT system was interpreted

using the criteria for a five-point Likert scale adapted from Best (1977).

Research Results
The findings were shown as follows:
1. To examine the effectiveness of the 4AMAT system in enhancing English reading skills
among students.
The findings indicate that learners demonstrated a significant improvement in overall reading
performance following the 4mat intervention. Posttest scores were notably higher than pretest scores,
suggesting that Following the systematic 4AMAT system, which involves four steps contributed to the

development of reading proficiency.

Table 1 Comparing Students’ English Reading Scores Before and After the Treatment

Test Mean (M) S.D. Mean Diff. t df Sig. (2-tailed)
Pretest- 15.38 / 22.11 1.42 / 1.57 6.73 24.55 39 p <.001
Posttest

The results revealed that the mean posttest score (M = 22.11, S.D. = 1.57) was significantly
higher than the mean pretest score (M = 15.38, S.D. = 1.42) at the .05 level of significance (t(39) = 24.55,
p < .001, Cohen’s d = 2.99). This indicates a statistically significant increase in English reading scores
following the 4MAT-based instruction; the design does not isolate a causal effect.

Comparison of Individual Students’ English Reading Scores, to further illustrate the improvement
in English reading performance of individual students, a comparison between the pretest and posttest

scores of all 40 students is presented in Figure 1
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Pretest vs Posttest Scores Comparison
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Figure 2 Comparison of Students’ Pretest and Posttest English Reading Scores

As shown in Figure 2, most students achieved higher posttest scores than pretest scores after
learning through the 4MAT system. The results indicate that the approach effectively improved English
reading skills, including vocabulary, inferential reading, and contextual interpretation. These findings
further support the effectiveness of the 4MAT system in enhancing English reading achievement among
second-year vocational certificate students.

2. To investigate students’ satisfaction with the implementation of the 4AMAT system
technique in English reading instruction.

Students’ satisfaction with the 4MAT system instructional technique was examined using a
questionnaire administered after the completion of the intervention. The questionnaire aimed to
investicate learners’ perceptions of 4mat system in terms of engagement, confidence in reading English,

and overall learning experience.

Table 2 Mean Scores and Standard Deviations of Students’ Satisfaction toward the 4MAT system

Questionnaire Statement Mean S.D. Level
1. Activities that connect prior knowledge or personal experiences help me .
] ) ) 4.54 0.50 Very High
understand English reading lessons more easily.
2. Knowing the reasons or objectives for learning English reading motivates .
] 4.48 0.55 High
me to study more actively.
3. The presentation methods (e.g., pictures, diagrams, explanations) help me .
) ) 4.51 0.49 Very High
clearly understand English reading concepts.
4. The reading materials and vocabulary are related to my vocational field of ]
4.42 0.58 High
study.
5. The sequence of learning activities in this part helps me avoid confusion. a.4a7 0.52 High
6. Practice activities (e.g., answering questions, summarizing main ideas) .
4.60 0.43 Very High
enable me to apply what | have learned.
7. Exercises and simulated reading situations are similar to real-life or
. 4.45 0.50 High
occupational contexts.
8. Engaging in hands-on reading activities helps me understand and ,
4.58 0.46 Very High
remember the lessons better.
9. Activities that encourage creating or presenting new ideas in English )
) o 4.41 0.57 High
reading enhance my creativity.




Thanachot Laha and Thitapa Sinturat Journal of Applied Education Vol.4 No.5 (2026) 63

Table 2 Mean Scores and Standard Deviations of Students’ Satisfaction toward the 4MAT system

(continue)
Questionnaire Statement Mean S.D. Level
10. Sharing opinions or presenting work related to English reading increases _
i ) . _ 4.53 0.47 Very High
my confidence in using English.
11. The 4MAT learning model helps me apply English reading skills in various _
N 4.56 0.44 Very High
situations.
12. Overall, | am satisfied with the process of learning English reading skills _
4.61 0.42 Very High
through the 4MAT system.
13. Learning through the 4MAT system makes English study more enjoyable _
: a.57 0.45 Very High
and engaging.
14. The use of the 4MAT system has significantly improved my English _
] ) 4.63 0.40 Very High
reading skills.
Overall 4.53 0.49 Very High

Note: Interpretation criteria: Interpretation criteria followed the commonly accepted classification for five-point Likert scale mean scores (Best,
1977): 4.51-5.00 = Very High; 3.51-4.50 = High; 2.51-3.50 = Moderate; 1.51-2.50 = Low; and 1.00-1.50 = Very Low

As shown in Table 2, students reported highly positive perceptions of the 4MAT system, with
all questionnaire items rated at a high to very high level. The highest-rated items reflected students’
beliefs that the 4MAT system effectively improved their English reading skills and provided meaningful
opportunities to apply learning through practice activities. The overall satisfaction was at a very high
level (M = 4.53, S.D. = 0.49), indicating that the 4MAT system was rated positively by the participating
students. Although the creativity-related item received the lowest mean score, it remained at a high
level, suggesting that creativity and independent application of reading skills may require more sustained

instructional practice.

Discussions

The findings of this study showed significantly higher English reading scores after 4MAT-based
instruction among of second-year vocational certificate students. The posttest scores were significantly
higher than the pretest scores, with a very large effect size (Cohen's d = 2.99), indicating that the
instructional intervention was not only statistically significant but also educationally meaningful.

The improvement in students' reading achievement may be explained by the systematic learning
process of the dMAT system, which encourages learners to connect prior knowledge with new concepts,
engage actively in learning activities, practice reading strategies, and apply their knowledge in meaningful
contexts. These findings are consistent with Kolb’s (1984) Experiential Learning Theory, McCarthy’s (1987)
AMAT System, and Bonwell and Eison’s (1991) Active Learning Theory, all of which emphasize learner-
centered instruction, active participation, and experiential learning.

The questionnaire results further revealed that students expressed a very high level of satisfaction
with the 4MAT system. They perceived that the learning activities enhanced their reading skills, vocabulary
knowledge, motivation, and classroom engagement. The experiential and collaborative activities also

promoted positive attitudes toward English learning by providing meaningful opportunities to practice
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reading skills in authentic situations. These findings are in line with Dérnyei (2005), who emphasized that
learner motivation and meaningful learning experiences play an essential role in successful language
learning.

Overall, the results suggest that the 4AMAT system effectively promotes both cognitive and affective
learning outcomes. Therefore, it can be recommended as an effective instructional strategy for improving

English reading skills and increasing learner motivation and engagement in vocational EFL classroom:s.

Originality and Body of Knowledge

This study contributes to the application of McCarthy’s 4MAT system in English reading instruction
for second-year vocational certificate students. The study used six lesson plans over six weeks and
organized instruction around the four phases of the 4MAT system: Why, What, How, and What If. In the
participating group of 40 students, English reading test scores were higher after instruction than before
instruction, and students reported a very high level of satisfaction. These findings describe outcomes
observed in the study group; the one-group pretest-posttest design does not establish that the 4MAT
system alone caused the increase in scores.

The body of knowledge presented in this study is a synthesis of the reported four-phase
instructional approach for vocational English reading. As described in the manuscript, the Why phase
connects reading with learners’ prior knowledge and purposes; the What phase addresses understanding
of texts and relevant vocabulary; the How phase emphasizes guided reading practice; and the What If
phase concerns applying information from reading in vocationally relevant contexts. Figure 3 summarizes
these reported instructional emphases. The figure is an organizational synthesis of the instructional

approach, not a separately developed or empirically validated model.

Phase 1: Why Phase 2: What Phase 3: How Phase 4: What If
Prior knowledge and Text understanding and | Guided reading practice | Contextual application
reading purposes relevant vocabulary of reading information

Figure 3 Synthesis of the four phases of 4MAT-based English reading instruction reported in the study.
Note: The diagram summarizes the instructional phases described in the manuscript. It does not indicate that each phase was assessed

independently or that vocational transfer was measured as a separate outcome.

Conclusions

This study investigated the effectiveness of the 4MAT system in improving English reading skills
among second-year vocational certificate students at Prachinburi Technical College. The findings revealed
that the dMAT system significantly enhanced students’ English reading skills (posttest M = 22.11 vs. pretest
M = 15.38, t(39) = 24.55, p < .001, Cohen’s d = 2.99) and achieved a very high level of student satisfaction
(M = 4.53). The 4MAT system provided a structured learing process that accommodated different learning
styles, cycling learners through experience, reflection, conceptualization, and application. As a result,
students became more actively engaged and showed noticeable improvement in reading comprehension.
Overall, the 4MAT system is an effective learner-centered approach for enhancing English reading skills

and learner satisfaction in vocational education settings.
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The AMAT system provided a structured learning process that accommodated different learning
styles and created meaningful opportunities for students to engage with authentic texts. As a result,
students became more actively engaged, demonstrated increased confidence, and showed noticeable
improvement in reading comprehension.

The study also emphasizes the importance of learner-centered instruction in vocational education,
where technical reading proficiency is essential. By integrating experiential learning with structured reading
activities, the instructional model supported academic development and reading competence.

However, limitations such as the relatively short duration of the study and the limited sample size
may affect the generalizability of the findings. Future research should examine the long-term impact of
this approach and apply it to broader educational contexts.

Overall, the implementation of the 4MAT system is an effective approach for enhancing English

reading skills in vocational settings.

Recommendations
1. Policymaking Recommendations

1.1 Integrate the 4 MAT system into vocational English curricula. Educational policymakers
should encourage the development of learner-centered English instruction that combines structured
learning cycles with authentic reading materials to enhance students’ reading comprehension and
technical literacy.

1.2 Provide professional development for vocational English teachers. Policymakers should
support training programs that equip teachers with knowledge and practical skills in implementing the
AMAT system, experiential learning, and other active-learning approaches effectively.

1.3 Promote long-term implementation and evaluation of innovative English instruction.
Educational institutions should establish policies that support continuous implementation, monitoring,
and evaluation of 4MAT-based instruction across different vocational programs, while considering student
learning outcomes, engagement, and reading proficiency.

2. Recommendations for Future Research

Future research should employ larger and more diverse samples to improve the generalizability
of the findings and incorporate control groups to compare the effectiveness of the 4MAT system with
other teaching methods.

Researchers are also encouraged to investigate the effects of the 4MAT system on reading
strategies and vocabulary retention, as well as examine its long-term impact on language achievement.

In addition, future studies should explore the integration of digital technologies, such as online
collaborative platforms, multimedia resources, and Al-assisted learning tools, to enhance learner

engagement and the effectiveness of 4MAT-based instruction in EFL classrooms.
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ABSTRACT

This study aimed to (1) develop a gamification-integrated Task-Based Language Teaching (TBLT)
instructional model to enhance Chinese reading comprehension among Mathayom 3 students based on
the 75/75 efficiency criterion and (2) compare students’ pretest and posttest performance. A quasi-
experimental, one-group pretest—posttest design was employed with 34 Mathayom 3/2 students from a
school in Maha Sarakham Province during the second semester of the 2025 academic year (B.E. 2568),
selected through cluster random sampling. This study employed a quasi-experimental research design.
The instruments comprised five lesson plans and a 30-item reading comprehension test. Data were
analyzed using means, standard deviations, the Index of Item-Objective Congruence, item difficulty and
discrimination indices, KR-20 reliability, E1/E; efficiency analysis, the Shapiro-Wilk test, and the Wilcoxon
signed-rank test. The findings revealed that (1) the instructional model achieved an E/E; efficiency of
78.24/77.47 against the 75/75 criterion. Within the acceptable tolerance of +2.5 percentage points
(72.50-77.50), E, met the specified range, whereas E; exceeded its upper limit by 0.74 percentage points,
warranting consideration of activity difficulty, scoring criteria, and assessment quality; and (2) posttest
scores (M = 23.24, S.D. = 2.59) significantly exceeded pretest scores (M = 11.18, S.D. = 2.47; Wilcoxon
signed-rank test, p < .001, rank-biserial r = 1.00). These findings suggest that gamification-integrated TBLT
may enhance Chinese reading comprehension, although interpretation should consider the efficiency

criteria, lack of a control group, and instrument quality.
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ABSTRACT

This study aimed to (1) compare students’ learning achievement before and after learning through
cooperative learning using the think-pair-share technique with board games; (2) compare students’
analytical thinking skills before and after learning through cooperative learning using the think-pair-share
technique with board games; and (3) investigate students’ satisfaction with cooperative learning using the
think-pair-share technique with board games on Culture and Local Wisdom. The sample consisted of 30
Grade 5 students at Nam Yuen School, selected through cluster random sampling in the first semester of
the 2025 academic year, under the supervision of the Ubon Ratchathani Primary Educational Service Area
Office 5. This study employed a one-group pretest-posttest experimental design. The research instruments
included board games, lesson plans, a learning achievement test, an analytical thinking skills assessment,
and a satisfaction questionnaire. The data were analyzed using means, standard deviations, and paired-
samples t-tests. The results showed that (1) students’ posttest learning achievement scores were
significantly higher than their pretest scores at the .05 level of statistical significance (X = 17.33,
S.D. = 2.99); (2) students’ posttest analytical thinking skills scores were significantly higher than their pretest
scores at the .05 level; and (3) students’ overall satisfaction with the learning approach was at the highest
level (X = 4.66, S.D. = 0.13).
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ABSTRACT

This study aimed to (1) compare Grade 12 students' chemistry achievement on galvanic cells
before and after inquiry-based learning with interactive virtual simulations, (2) study the integrated science
process skills of Grade 12 students after inquiry-based learning with interactive virtual simulations, and
(3) study the satisfaction of Grade 12 students with inquiry-based learning with interactive virtual
simulations. This study employed a pre-experimental research design using a one-group pretest-posttest
design. The sample consisted of 20 Grade 12/1 students at Thanakhon Yanwarophat Uthit School in the
first semester of the 2026 academic year. They were selected through purposive sampling. The data
collection instruments included (1) inquiry-based lesson plans, (2) interactive virtual simulations,
(3) an academic achievement test, (4) an integrated science process skills assessment form, and
(5) a satisfaction questionnaire. Data were analyzed using descriptive statistics and a paired-samples t-test.
The results of the study revealed that (1) the academic achievement in galvanic cells of Grade 12 students
after inquiry-based learning with interactive virtual simulations was significantly higher than before learning
at the .05 level of statistical significance; (2) the overall integrated science process skills of Grade 12
students after inquiry-based learning with interactive virtual simulations were at a very good level
(X = 451, SD. = 0.64); and (3) the satisfaction of Grade 12 students with inquiry-based learning with
interactive virtual simulations was at the highest level (X = 4.93, S.D. = 0.20).

Keywords: Inquiry-Based Learning, Interactive Virtual Simulations, Galvanic Cells, Academic Achievement,

Integrated Science Process Skills
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ABSTRACT

This article aimed to (1) compare the learning achievement in Thai word formation of
Matthayomsuksa 4 students before and after receiving instruction using gamification combined with the
cooperative learning Teams Games Tournament technique; (2) develop the analytical thinking skills in Thai
word formation of Matthayomsuksa 4 students; and (3) study students' satisfaction with instruction using
gamification combined with the cooperative learning Teams Games Tournament technique. The sample
consisted of Matthayomsuksa 4/1 students studying in the first semester of the 2026 academic year at
Klongtomratrangsan School. They were selected through cluster sampling, using the classroom as the
sampling unit. The data collection instruments included (1) lesson plans using gamification combined with
the cooperative learning Teams Games Tournament technique, (2) a learning achievement test on Thai
word formation, (3) an analytical thinking skills assessment form, and (4) a student satisfaction
questionnaire regarding the instruction. Data were analyzed using the mean, standard deviation, and a
dependent-samples t-test. The results of the study revealed that (1) the posttest learning achievement
of students who received instruction using gamification combined with the cooperative learning Teams
Games Tournament technique was significantly higher than their pretest achievement at the .05 level of
statistical significance; (2) students' analytical thinking skills in Thai word formation after the intervention
were at a very good level (M = 13.82, S.D. = 0.84); and (3) students' overall satisfaction with instruction
using gamification combined with the cooperative learning Teams Games Tournament technique was at
the highest level (M = 4.64, S.D. = 0.41).

Keywords: Learning Achievement, Gamification, Teams-Games-Tournament Cooperative Learning

Received: 28 August 2026; © 2026 JAE: Journal of Applied Education
Revised: 18 October 2026; ISSN: 2985-2307 (Online)
Accepted: 30 October 2026


mailto:6724442222@rumail.ru.ac.th

106 Journal of Applied Education Ui 4 aviuii 5 (2569) wsasuns vadoy uaz n1uAT yYwe U

1
=

ANSHAILINAFUONTNNINISSHULASTINYEAISANILATIZY 1589 N1sa519A lun1wlng
Tngldnuiinatusiuiunisdnnisiseuiuuusiuiiomatianiauyady
Ya9UNSUIULSIUANWTN 4

a 4 ¥ 1* ¢ -9
NIFIUNT YAYBY™  LLAS NTUATI YLEIUUN

L Anwimansumidin a1w73vianTsumangnuarnIsiansiseu; aazAnwImans unmeiae e Uszinalne

2 meTvmangnsuanIsaer AMsANYIIaNT UNTINGIaETINAMNS Useinalng

* Corresponding author. E-mail: 6724442222@rumail.ru.ac.th

unAnge

unAIATeis fanUszasdiite 1) WTsuiisunadugvinianinieu 3es msadudlunwilneves
tni3oududsendnudil 4 feukasndansdamaisuilasliinuifindusauiumsdaniaieuguuuianilemaia
fanutedu 2) WanvinuenisAntiased lies maaisdilunwinevesinGeudusisondnui 4 uas 3) Anw
anuianelovesinisoudildsunsinnisiseuslasldfinudiliadussufunsinnisisouduuuiaiiomaiaii
waadu neufeg1an1ide Idun tnidsuduisendnudil a/1 MdsdnwiegluniaiFeud 1 Insnw 2569
TsaSounaeaiensugissassd daldulaeiBnmsduuuungy Tngldvieadsudumisglunisdy indesdlefldifiy
wnudeya laun (1) wnunsdnnsseusliagldinudiinduiiuiunsdnnisiseusvuuiiuiiewmat aiuusdu
(2) wuunageuTanadugns n1an1aisou 13 s nsadiedluniwilne (3) wuuTasinuznisAndesig
uay (4) wuUssidiueufionele adanldlunsiinszitveya 1iun Aede dudesuuinnsgiu uaznmsmadey
il wansAnw I 1) diFeudildsumsiansEeuileeldinuiifiedusuiunsdanisSeuiuuusuilomaia
funtsduiinadunninisns FoundaFouganinneuFsueswided dymeadafiszdu 05 2) dniFeudlisy
n133ansiseuslagldinudiiadusiudunisdanisiseus wuusiuiiomadaniuud sdulvinwen1sAn AT
593 nMsadadlunwilveogluszdudiann (M = 13.82, SD. = 0.84) uag 3) tniFeuiiamnuiisnslasenisiams
Feuslagldinudiiadusiudunisianisiseusuuuiiuiiemaiaiuudsdulagamsininisouiiauimela
agﬂuazﬁumnﬁqﬂ (M = 4.64,S.D. = 0.41)

o

AdARY: NadunnEneMsEey, inudiliady, n1sdnnisteuiiuuniuilewmaiaiiuuetu

© 2026 JAE: Journal of Applied Education

unidn

msfinvndunseuiumsdrfglunisiamienug anuaiunse LLavﬂmé’ﬂwmsﬁmm’wamiamiﬁ’uﬁu%%
wazUsuinunsia sml,mawaaiaﬂ aamaamwaﬂaml,muﬂmamiﬂﬂmsuuwumu WNsANTIY 2551
(NTgN519AnE15 NS, 2551) wmwmmmﬁﬂmaumu Wagnanne AN AMETTU LATANANYME fifiaUse am
WiammLaimmmaLLawwﬂwkumummumimiwm M3An®IRe N1SUSENOUDITN Lay ﬂﬁ’e]EJi’Jllﬂ‘UN’eJu
ﬂaquumzmﬂlmmwmmaLiauTMLfluwamawmmwiuﬁmasw 21 @NUTOUATINIAIINS A IUAULDY
Andiasnzs wAtyw ausududdu waziSeudnasndin augnsmansvnd 20 T (w.e. 2561-2580)
AuMIILIkazasuasAnenmmineInsuyed (@inauan imuInsiasegiaLasdinuwiaii, 2561)
FIUDILNUANTANY AR W.A. 2566—-2580 (F11NUEVITNTANINITANEN, 2566) ﬁdua%umiﬁauﬁmmﬁu
AseudugudnansuarnseAunsiiaINT Iy


mailto:6724442222@rumail.ru.ac.th

Pornwarin Chodchoi and Kanrawee Budsayanon Journal of Applied Education Vol.4 No.5 (2026) 107

A lnddyrenismsdin nsdeans wazdndnwalmnudunilng wdngesununatsnis@nw
Fudlugiu w2551 (nsenssfnusnig, 2551) fmusansensidouninlne 5 anse Idun mssiu nmadeu
M3ils MIguaznIsya wannstinwlne wagassanfnazIssunssy lnendnnisidnwivesdndilassuuuay
waNNUSIYRIN T TiInwAsUssmaAndiavEnaden wilny (@dnivinisuazinnsgunisin e didnay
AENTIUNINIANMITUlugIY, 2552) MaiFeudiFesnsadenisddysoniadiladnuaziasiuives
msuunuariiaTsinslis aaenaunadenldniliimneduuiun venanid fidsufosiauniinugnisils
o 81u uazideu lnsendonisAniinsziuazsiusindoya ieguegagndes flaegradila wasdeas
MU sLazideuldegsgnaeiaziussansam

mMsdamsdsunisasuntwilne Taslamzifertundnntwlne mﬁaaud’nﬂmmviﬁﬁﬁmsaammmﬁu
vssodundn iesndidomiideshamndladeudaees Lmmaauqmmamsmumaaumiaumqa’;u
faldrunariazuuniinggaouldimualy dosinsaeudenaiuuarasudounaisnsa aonadesiunanisnaaey
seUIR (O-net) vastinFouduisondnudf 4 TulnsAnwniimn wuih Tumeinawilnedaesuuuade
sgiulsduinhasuuuadsseduUssme WeRnsandlomilezuuuiadedeudiaihasnui Wudemdnniw
waznsline damsaiidlunwinefedunidudenifdousilhiinle wasroudrsduaulumsiiesesid
(@01 unadeUNNIANYILKaTA (Dsdnsumey), 2568) agiaoulussiudulisoudnwineulaisTados
uidgmdanantegasssiu demanumuismslunisiansSeuiidesjaluimuiamadugrdwasiney
NsAnIATIERLAR UL Eu

nufifilady (Gamification) Wuuwimanidunisesnuuunisinnisiieusitinalnueany ssduszney
fugunien wazisAnuuunuUsEgndlY ieduasunsiidiusin ahaussgslalunsasiioufn atuayuy
nsi3eus wagnsundam (Kapp, 2012) wdadanalimnuddyiunisdenlesesdusznevvatnudiiu
mseenuuUAINTINNsEuiesaligngovine Jaduuumsiiamnsminndszendlilunsdafanssuifiegslaly
foudnntidmsuuazasiou fimauntmmnensidouiidmun

n139An19iTeus wuusmllamalanunguudadu (TGT) WulvlTguvinnusuiulazdigmi oy
Tnsuvadunqueesfidanuaunsounndeiu nguag 4-5 au aun@nudazaudisaundsdundisnisiu
JiSoungudu lnefioinmnudisavesazaufunrwdisaveandy uazanuduievesnguiuvesasndnynay
JafostrndleviAansaulidusadelingulfnsuuugeganarsugnisutedu neSeudsuuuuitieatrsussenmea
fiimne aynautu uandenaiu Ssdwnltudmaidonaduguinenisdeu (Slavin, 1995)

1nnsdansdouinaiwilneuasmsdanagieuluguzagiaouinawlneduisoudnui 4
Msfinwn 2568 §Ademudn YniFsuusdudnadugrinianisouies msadudlunwlng dindunusi
fsrun uazdodldTunisaeudeaiuuaranuyiunzuuunaiends lnefidsudsdamudvauiotudonuas

e ). 2L

Fodrilumsiiasssiduazdoulosnnuiiitou vusortu lumsdansSeuiildnsusseadundn {33
Funadn dndsuvisdanbisndefuidonuasdduulunsdouireudistios Snvisfouiinuiaudila
uanensiu anmigymdsnamilugnsmumuisnsianisdeus eiislenaliiSouiidiusu Anfndinse
wazahewdenulun1sisew; Fidedsaulaiinuiiiinduinldsuiunsdanisiseusiuusiuiiamatdafiuuyatuy
WiowaumadunnsnesnsiSeunasinuensfnienghies nsasedilunwilne vesindeuduisendnw
Uit 4

Fadu §3eFsaulavaguuuunisdanagous Fos maadidluawilne legldinuifledusiuiy
msdanseuduuuiniiomeiafiuutsty dmuinFouduisoudnuta 4 lethazuuu sedueudnnii
A"3A9 Auvme Teyadoundu uazseiaunldnsgdunisiidusegedeiies 1WalenalvigiFouilndn
Ansigd dnaula wasuitymiufanssuivmisuasldudeyadounduogimnii edeulsademifunisi



108 Journal of Applied Education Ui 4 aviuii 5 (2569) wsasuns vadoy uaz n1uAT yYwe U

AUl WawwadugnsnianmsiseusasinvenisAndiesiziaudmuneg saensuduasunisvinanududi
WAZNITLATTHAIUARLAUTILANGIS

UsZAIATAINITINY

1. WiswSsufisunadugninienisiseu Ses nmsadredlunivilne vesinissududsendnundi 4
feuwazvaIiNsiansiseuilaeldinuiiliedusindunisianisiseuiiuuiiuiiamaiiniiuwdey

2. fofnuiinuensdniianest BosmsassilunwinevesinGeuduissdnudi 4

3. ieAnwimnufianelavesiniFouilasunsdanisieuilagldinaudfiindu saudunsdanisdous
wuusilamataiuuddu

N1INUNIUITTUNTTULAZNTBULUIAATUNITITY

MnMsAnwenansuazuiteiiisitesiumsinnsseuslasldinufifiiedusuiunsdnnssous
wuuiinflowailaiiuutstu wuin inudfiedu (Gamification) fie uwIMMINIsBBNLULLATIARINTIUAItMENNNS
0sAUsENeU waznalnvonnuuUsegndld Tnoflfnquszasdifionseduusegsle daasunisiidiuson wazaiis
UszaunsainsBousiliungiFou kussdusznaudng 4 Wy mstmuansio msazauazuuu nslaussda
NSwBgyAunme waznslideyadounduiigliiinaiuaynawiu IanunseiesedulunisiSeu wazaiunse
WA nvelanudmune @dnis wsvage wazgasnd yuaelad, 2567) Aunadafiuuwslu (TGT)
HumadinveansdamsBeudivuhmienjatiliinGowhaudungudes Tnsaundndanuaansaunnsiaiu
wardemdeiulunisiFeus wazudedudunuviefanssuneaeuadnus nszquussgalalunsiSeu daasy
Ausuiinvey nsildiusan mesvhanuduii wazafreusseineanisSoudfiaynauiy iinnnsisouiogaedl
Uixﬁﬂ%mwLLazﬁwmmaé’mqwémwmsﬁaumu@ﬁuﬁﬂwsmaé’mm (855AN@a w1, 2564)

msdansFeuflasliinuifiieduriisiannadugnimanisfouivesdiFouldads tnwnium gada,
2565) WuALINUTEN1sIANEEusiuuTndlomeadaiuudety (Afd waliiand wasauy, 2567). a1XN30%1891
Tnadugrimamadsugeiuduientu uenanidsamsailigSouiainugnsfninsest Sos maaiie
Tunwlng (535uAsA vaudl, 2565) lnemsdanisSeuilegldinuiiadusindunisiansSeuiiuusiuiiewmaia
fuwgstudidnnisiseusritunssuiunsnguuuunazauamsa msldinadsnislunisustunagsifanssu
suiu TnednsazanazuuudunguiionsedunisifouvesiFou 3 uhundunsevuuiAnveaniswmu
wwumsdansfoud TnelfinudifadusiutumstansGeudiuuiuiomedafiuusurosinGoutulisondne
U 4 laedmusnsouwnfelunside dil

Aaudsdu Aauusau
nsiansBeuilegldinuiifiindusindunisdnnisieus 1. wadugrsnienisiFou Gea msaiiar
wwuimdlemednaiuudety dwmiuinGoudulisouinui 4 Tunwilne
Tagld 5 uunsdaniafeud saustonun 10 Fala 2. VinwgnsAndasiedt Ges maaisluamlne
FunsunsdaniaGous 3. anufiawelavetinBeudifiiensiFeouy
1) SunsdnnguiiFou Tngldinuiliatusauiunisianisteus
2) SunsiauoLdom wuusiewmatanuudedu
3) %’umwuamﬂﬁaﬂumjmﬂaa
4) %’uﬂméummauﬁmm
5) funsensuaudSavesiiy

AN 1 NSOULUIAATBINITIVY



Pornwarin Chodchoi and Kanrawee Budsayanon Journal of Applied Education Vol.4 No.5 (2026) 109

s2iUuTaIeY
matdeluadsilidunsifonaans (Experimental Designs) Inslduuuunun1smaaeduuy The One-Group
Pretest-Posttest Design wienadeuraundungunaaanguiies Taedisnisduiiunside fed
1. Us291n5 WaznguAlagig
Usznsifldlumsiduadsi Ao indeudutseninundd 4 Addsdnvegluniadoud 1 Unisnu
2569 (Higuieu - NINYIAL) 13AT8UARDMIBNTIYYTTIETIA TIUIU 320 AU
ndusegeildlumsidundell fe inSeuduibennu i 4 AtdsinwegluniaGeud 1 Un1sfnm
2569 Lsu38una0Ivions vy 359d33A el 3deldnisduuuungu (Cluster Sampling) Ingldwausewdunie
Tunsdu shnsduden 1 ieadeuaintimun 8 vioadeu lnesnsduaann Tun ses 1.4/1 $1um 40 Au
2. \nsedlefl{lunsidy
2.1 urumsinnsiFouiizes msafudlunwilvelaglfinuiifiadusiuiumsinnisSeuduuuionile
windlafiuutstu $1uau 5 unumsdanisiGeud iWuszeznan 10 alus Uszneuse
1) usunsinnsiSoudi 1 Bos mheduaridndya
2) wnuns3INN3SeuET 2 Fes Foudmuszan
3) LUMSINN3BEUA 3 3es Anwiddeu
8) ununsdnnisFoudil 4 des idrladen
5) WNuN5INN3SEuET 5 501 TinsrzsiAilude
Tafanssun1siseuslngldinudliadusuiun1sdanisiseus wuusudamalanuwy sdu
Tnefiddutuneumsdnfanssu dail 1) funsdanguiizou 2) dunsaueidon 3) dunsuanudelungueos
4) Fumsiaununeutym way 5) funseeutueudiSavesiu SausumsiansGeusléTunisuseiiuamnin
wazaIIzanINdideigdiua 3 au Tnefauaud® §il 1) agfaeuinnivilng Finegiug druigns
WAy 2) AsHiAMAn1uNTTaLarUsellung way 3) ATRAAMIATEAUUTYQILN a1 UTRnIIUNangns
LAENNTIANISITEUY NUIN AAINMIATAINLIINEENYRIUNLNNTERNNT S BuT v nuruagTusERUNNT 4R
(X = 4.81,5.D. = 0.24)
2.2 WinnssunudiledusamiumsdnnisGouiuuuiuilomaiafiuutedubes msafremluntwine
dsuinGeuduiioondnudil 4 S 6 gannsia ldud
1) msAanunsaiiedlunwlng fMeneundiady Blooket uNuAITANIEBUT 1 1509
MeAwazIInALa
2) nsAadya Feowoundiadu Kahoot uaumIinnsBeuii 1 Ges mieduaziindya
3) sRafUszan MeueUnaLAduy Kahoot uiun1sdamsiSousd 2 Bes Bouifusvay
4) psnargeu meuweundiaduy Wayground Lqumﬁmmsﬁauifﬁ 3 309 Anwdeu
5) A1sRaren FeueUnaAdu Wayeround LLmumﬁmmiL‘%auiﬁ 4 Bos Wilaren
6) Mstansadedlude seueUnaiadu Kahoot uwunsdamsiseusil 5 Bos Aiaszsiaily
do

laglasunisussidiuanumanzanve s innssuang @ eamydnuiu 3 au laelinuaudd qell
Al A

4

1) asiaeuivInwive FInegusdiungnsiivy 2) asHiaaidisiunsiowasUssiuna wag 3) Asiaudl

9
[ Ly A

szauUTn anvuinnssuvangasuarn1sdnnsseu; wuid egluseduanniign (X = 4.83, S.D. = 0.38)

Y
14 o

2.3 wuuianadugnanieanisiseunednaiwineises nsaieamluniwilng 31w 30 Jo lenu
MIUsEluANUIINEaNAINGWeIey 3 v tnednaaudd deil 1) aggaeuiviaiwing fnegiugdiuignis
WAy 2) AsHiAMAn1uNTTaLarUseiliuna way 3) ATRAAMIATEAUUTYRILN a1 UTRNITUNENgns



110 Journal of Applied Education Ui 4 aviuii 5 (2569) wsasuns vadoy uaz n1uAT yYwe U

waznsdansiFens wuin demanudanuaenndosiungAnssuiiunrslaedanniieanssedluiag 0.60 -
1.00 wonanil NaNTIATIERAIALAT pedladaUsInA1AINEININE (p) 5891979 0.20 - 0.80 LALAIEILA
F1uun () 583 0.20 - 0.71 wagAaudosuresuuunaaeuisatulagligns KR-20 vospiaes Ju1indu
(Kuder — Richardson Reliability) wihifu 0.89 Tnewlunaaesldfusiegeiililydegidunsnaassiiaeidou
ovniudn Ae toudusisennu®il 5/2 S 35 au
2.4 wuUssidiuniianelavesinGouifsensinnisBeuilagifinuiiadusiniunsdanisBous
wuusaudewadaiiuwuedy 91uau 20 4o uwuadu 4 dru @ 1) dunsdafanssunisdeus 2) duusseinie
Tunsi3ens 3) sumsiauazuszifiuna uay 4) suussleovdilddu Taelduuuinsdmussanme (Rating
Scale) 5 seAuTRsAIAsY lngthuuulssifiuaussionnansdiusnu iensiaaeuaugnaeamnzauuazsle
AT
2.5 wuuainuensAnitaed 3es n1sadedlunwilneuuuliinusinisuseidiu (Rubric Score)
Tnoutsn1sUsadiu 5 Ysadiu Ao 1) nmsduunviiavasimunsadiad (fszan ddou d1g1) 2) mssdune
38nn5a¥1ar 3) nsiSeuliisuanumingvesAitinainnisained 4) msendetemlunsazguiuy
yesnisadaduay 5) msvsegndlianuinmsaialuuiunln dsagdaeuaziduginsinuensAniinses
wiazUsziiuluusiazauidsunuinueinisuseidu (Rubric Score) Aildmunly Tnsuuuininwgnisdn
Iinsgiiauorsenansdivinwiiensiaaeumnugnieouniizaukazslinie MsnsvasunuAINAosile
TnefiBormny $1uu 3 au lnedignuanti &l 1) agdaeuinniwlng Fvegrugdiungmsfiy 2) agiiiaagd
AUNTIALALUTEEIUNG WAz 3) ATHEAMIAITEAUUSY I @ uinnIsuvangnswazn1sInnITseus Asaaey
Arunfisansadadonluduresnsduszney MeasBoauasinasinislizuun
3. auuAgIuMaite {fehvunaunigiureamsidelis
3.1 dneuiildunsdanssoulagltinuiifliadusaudunsdanisouduuuiuilomaiaii
wistufinadunrimaioudes msaudilunwilnendadouganiineudsusdisdideddymsataisedu 05
3.2 fndouiiinuensininsgidos nisademlunminelussdudduly
3.3 dnidouiilssunsdanisseuslagldinuiifiadusidunisinnisiseuiuuuiuiliomadadi
wistufiaruionelalusedumnduly
4. m3iususudoya
4.1 Qﬁ%’asﬂmLﬁmﬁ’uma%’mﬁﬂﬂiﬁumsﬁﬂu'ﬁlﬂmﬁﬂ?\lLﬂ%’ui'mﬁ’uma%’mmaﬁﬂuiuwémﬁaL%ﬂﬁﬂ
Muudsdulifudniseungueiegng
4.2 fnsunguinegnaiuuunaaeuianadugnsnisnisiouneuioudes msaisdiluawilne
$1uau 30 7o anauszfuaziuuiietlUTinzsiteya
4.3 {AfedafanssumaFeudmuununisianistoud Fos maadreiluniwilng dudseufne
Uit 4/1 $1uau 10 Falus TngldmsdafanssumsBeudinuifitadusinfunisdansiseuiuuuiuilomadai
wUedu
4.4 §AfeiavinuznsAniinneiides msaiedlumwilnevesinGoungumaasausiazdunn
4.5 fledaRanssumsidouiasunuunumsinnisiouiud dniSeunguinesnuihuuunaaouiana
Fugusmensideundaden Bes nsadiemluntwnlng Sruamu 30 1o
4.6 nisunguiegiviuuuyssdumafiseladedviaiwing 13os msairsdlunwlne
TnglfinuifiaduiufumsianmaBeudiuuiuiomadafuusiuresindeuduiisonfnudi 4
4.7. Afonsnaounnugndosuarliazuuy anduihdoyadldluiessideya daelusunsy
pouRmETHIUNERRIATIEY onTadeunudonndesiuaLLRg Ui dasaly



Pornwarin Chodchoi and Kanrawee Budsayanon Journal of Applied Education Vol.4 No.5 (2026) 111

5. nM3ATIEdaya
5.1 Wisuiisuradugrdnianisdeuies msadedlunwilvedeuSouuaznduion tngldada
Paired samples t-test
5.2 Asgivinuen1sfniasssides msadedluniwilne tngldenade (Mean) wazgdnudeouuu
171m3371U (Standard Deviation)
5.3 Jinsgianuiianeladelnaiwivneises nsadiedluniuwine Tneldinudfledusaufu
nsfansBeuiiuunsiiomadafiundituresinidoutuiseufinu i 4 neldanade (Mean) uardruoaun
17m3971U (Standard Deviation)

NAN15398

PNAIANWIINY WU

1. namsilSeuiisunadugninianisidey Bas nsadremlunenlne vesinBeutusiseuAnuUi 4
nauuazndansian1sseuilasldinuilindusiniunisianisiseuiuuusiulowmaianiuutadu

Ingldnsinsnzidieaifnaaeui wuuliiludasernaiu (ttest for dependent) lner3dunsiaaeu
Fonnaadosduvosnsldadfinaaeuit TnenaaaunsLanLawe AR 19589 IATLULME IS BULAZ DS I U Y
Shapiro-Wilk test Wu31 W = .965, p = .239 (p > .05) kansdbinunang LI TeyananmA19IINNITLINKAUNG
Jhnzvideyamuatavaaeuiinuuliiludasrofu (ttest for dependent samples)

M1919 1 nan1sSeuiisunadugnsmeseuiEes n1sasesdttunwingnauEsulas LS suaINaUNAaeY

ARG U M S.D. t df Sig.
ADULS U 40 19.10 2.98 12.40 39 .000*
NaaLIU 40 25.23 2.66

NHULAR: *p=.05

d‘ ! v A A Yo v a k4 aa U ! LY Y a b4 ! IS
INAITNN 1 WU ‘L!ﬂLiEJ‘L!‘V]I@IiUﬂ’]i"i]@ﬂ’]iLiEJu%I@EJI“ULﬂﬂJ@JWLﬁ?ﬁ‘Ui'JllﬂUﬂWiﬁ]@lﬂ’]iLﬁSUELL‘UUi?MﬂJ@

'
o w aaa

wallafuudsdulinadugnaniensiteunaussugenineussusg1eiliud Ay meadfnsedu .05 (t = 12.404, df

o

= 39, Sig. = .00) Imaﬁﬂ'wLaﬁamaﬂmaé’mqméqum’:ﬁ&mﬁ@uﬁ&m (M = 19.10, S.D. = 2.98) wazilAladsves

nadugsN9NTFeundaBou (M = 2523, SD = 2.66) Teaenndesiuaunigiuveansideded 1 Agisedmual’
2. NANSWALTNEZN15AAIATIZI BansadsdluntenlnevasinBeutusisoudnunid 4

NaNSYRINEEMSANILATIEY (3ean1sademlununingvesinSoudussendnundi ¢ sauau 40

AU NUIT ffﬂL‘%suﬁ‘ﬁmmmﬂmaiamagaaﬂmzﬁuﬁmm (M = 13.82, S.D. = 0.84) uaziilofia1saAzuUL

WaunsvesrinuesAndiaset iFea msadudilunwineduseyaaa wuin dndsudwlvgiivnugnisae

st Besmsaiismlunwineeylussdviun S1uu 38 au Andudesay 95.00 sesawniivinuenisin

AN 15309 MaasuaTunwngegluseaud 91w 2 au Aadudesay 5.00



112 Journal of Applied Education Ui 4 aviuii 5 (2569) wsasuns vadoy uaz n1uAT yYwe U

M19199 2 wan1sUszlluinuensAndaszit Fos nsasselunwinadusisunna

o ﬂ%ﬂ‘ﬁ
AUN . 5 5 . s M S.D. wuawa
1 12 13 14 15 14 13.60 1.14 flann
2 12 12 13 14 14 13.00 1.00 flann
3 13 14 15 15 15 14.40 0.89 flann
4 12 13 14 15 15 13.80 1.30 fun
5 12 12 13 14 14 13.00 1.00 flann
6 12 12 13 14 14 13.00 1.00 flann
7 13 14 14 15 15 14.20 0.83 flann
8 13 14 14 15 15 14.20 0.83 flann
9 13 14 14 14 14 13.80 0.44 flann
10 14 14 15 15 15 14.60 0.54 flann
11 13 13 14 14 14 13.60 0.54 fun
12 13 13 14 15 15 14.00 1.00 fun
13 13 14 15 15 15 14.40 0.89 fun
14 13 13 14 14 14 13.60 0.54 fun
15 13 13 14 14 15 13.80 0.83 fan
16 12 14 14 15 15 14.00 1.22 flann
17 13 14 14 15 15 14.20 0.83 fun
18 11 13 13 14 14 13.00 1.22 flann
19 13 13 13 14 14 13.40 0.54 flann
20 13 14 15 15 15 14.40 0.89 fun
21 12 13 14 15 15 13.80 1.30 fun
22 12 13 14 14 14 13.40 0.89 fun
23 13 14 15 15 15 14.40 0.89 fun
24 12 13 14 15 15 13.80 1.30 fan
25 13 14 15 15 15 14.40 0.89 fun
26 13 14 15 15 15 14.40 0.89 fun
27 12 13 14 14 15 13.60 1.14 fann
28 13 13 14 15 15 14.00 1.00 fun
29 13 14 14 14 15 14.00 0.70 fun
30 13 13 14 14 15 13.80 0.83 fun
31 13 14 14 14 15 14.00 0.70 fun
32 13 14 15 15 15 14.40 0.89 fun
33 13 13 14 15 15 14.00 1.00 fann
34 13 14 14 15 15 14.20 0.83 AN
35 13 13 14 14 15 13.80 0.83 AN
36 13 14 15 15 15 14.40 0.89 AN
37 13 14 15 15 15 14.40 0.89 AN
38 13 13 14 14 14 13.60 0.54 AN
39 11 12 12 13 13 12.20 0.83 A
40 11 12 12 13 13 12.20 0.83 A
WwAgsam | 1263 | 13.33 14.03 14.50 14.63 13.82 0.84 fun




Pornwarin Chodchoi and Kanrawee Budsayanon Journal of Applied Education Vol.4 No.5 (2026) 113

WALINITVINNEEATANIATIZA
1309 nsadreAluntuilng

ALBUUTINYENSANILATIZH
-
=y

12345678 9101112131415161718192021222324252627 282930313233 34353637 383940

AuniniSeu

A3 1 A3In 2 A397 3 A397 4 A397 5

AN 2 HATRILINTVDWINEEN1TANATIEN 1389 Nsadalunwlnevesngunaaes

3. anuisnalavasdnGeunlasunsianiseuilaeldnudindy saufunisianiseuiuuuiiuie
wadafiuutaty

A157199 2 AuitanelavesiniFeunisensinnisiseuslagldinuilindusiudun1sdanisiseusuuusiuile
wadauwadulagn sy

5180y M S.D. wlanunang
1. Aun1sIafanTsuNSSeL; 4.61 0.40 Wniign
2. uussemealunisiseus 4.65 0.48 Wniign
3. grunsinuarysziliung 4.69 0.42 Wniign
a. fudssleninlasu 466 0.46 Wniign
AWM 4.64 0.41 wniiga

91nA15199 2 wudn TeenmsatniSeuianufieladenisinnisSeuslasldinudfiadusuiu
nsdnnsBousuuuiuilomedaiiuwedusglusziumniign (M = 4.64, S.D. = 0.41) Wesmunsresmu nui
TS eudaunanalalus 1unisiawazyseiduna aaﬂuizﬁ’uumﬁ'qm (M = 4.69, S.D. = 0.42) 5998911
fio suustlevidilasuoglussduanniign (M = 4.66, S.0. = 0.46) snuussenmialunsSoudeglusziuunniian
(M = 4.65, S.D. = 0.48) uazsuMIInANTIINSEEUSegluseiuiniian (M = 4.61, S.D. = 0.40) Auddy

sudeiausuurangBouifsenisdanisGeus wui TGsuuduilideausuurdenmsdnnisizous
Taeldinufifliedu SwdunsdansSeusuvuiwiiemadafiuudedy Wy JuveusUuuunagidmsdanaisous
wis1e Wilade Seusliegaunaunu vnfanssugey 9 uasilinumueng 9 fifautavla



114 Journal of Applied Education Ui 4 aviuii 5 (2569) wsasuns vadoy uaz n1uAT yYwe U

aAUsuNa

MnuamsIde annsnefvnena T

1. wansilFeuiisunadugninensSeudes msademlunwineneuseuuasvdadsuvesindeu
lasun1sdanisiseuslaeldinudfiindusindunisdanisiseuswuusudomatdafiuwgsdu wuin Uniseu
Kadugnsnen1sSeundaouganinnousueseiifvddymeaianissdu 05 ufnanguuuunmsiamadous
fingfaeuysunnssndusenitawdanudfiedu uaznsdaninfouguvusndomadafiuug ey
IfﬂEJ’%]’lﬂmi’i]G]ﬂ’liLiEJuiimmauLLB\Iumi’Wﬂ’liLiﬁluguu f3ounzldeudidemibudsunnidemineluduion
flenn uenanildsinisamaeuamudilaimusluusunisiansGeusd 5 Fes Inneidludeiidizeuarldin
03AANST L ammﬁwmmﬂsﬁumﬁLmﬂ“ﬁﬁwﬁﬂﬂﬂghwmm domasiidemunsluiinlszsifu
WA mummmﬂmaamitﬁauwaﬂmmlmamﬂawu Tudinsliinudnmasine o lunsaguniseuluusiag
Hludlasordonalnvonnuuaznisudeiy fisuasdauddadustuneunsidoudidom uazmsvhianssusing

9 i’]uﬂiﬂ,‘MLﬂUﬂuLL‘LJ‘L!’duﬁlI“Uiu‘ﬂ’]ﬁﬂﬂ’]%l%%ﬁﬂ%?jﬂ ‘(i\‘lﬁ@@ﬂaENﬂ‘UﬁﬁJ%JG@’]u?JENﬂ’]TJ"DEJ‘V]E\IJ’J@UEJGN‘I’J VI\TTJE]’]"ULU‘L!

D Eb 311_

ms1znsdafanssunsBeuilaglfinuiifladuimsumsiansBeuiuuusniiometafiuutstu Goe n1sadrad
TunwlnsdawaliinSeuldizoussufuiunshnuduiiu dasfanufiaiennuaynauutaginme ity
HiSeu Feaonndoatu Ansuuv Yeyaieviny (2565) finuin maé’quémmwsL'%‘ams'imﬂﬁlwmaﬁﬁ’m%u%”’u
fooudnwdi 3 Ai5eulnensidundnndfiiadusindunislideyadoundundenisdanisifouiganin
neun1sdansiseusegaildudrAynnealia wazgnuns wiley (2565) Wui1 MIwLnYeNMslguaznafelg
maFeuiuuiamiiowaiin TGT Saufugansaeudmivindoutulszoufnunda 4 dnGouiezuuuasunds
Seugeninneuseuetaddoddamisadfiisedu .05 aenadosiuafaed waiwan uavauy (2567) wui
nadugrin1inIsdeudosiniwensussmaluntuinsvesindeuiildsunisaeulnedieitasuuuuiuie
sromaia TGT ganindniFeuild$uisnsaoutuuund waskadugvsmanisifoundadsuganitnewSou
agnaifadfyneadffisedu .05

6

2. NaMTIATIEITINBENSARIATIEY 1599 Msaddtuntwilng wud eglusedufun Feaenndeaniu

Y a va

anufgiuresmsidedenfidedsly iemnindsuildunsdanmaieuslagldinuifiiadusudunisdanms
Seujuvuiuiiewadafiuudadududinsedunisseuiveadiseu uasiauinuven1sfndinsgiiiunisyi
Aanssusindiuvesnay uazinunisudstuiifiSoudeddniy uasimundaediiadionaundnaudu q luiy
undige uaﬂmm'j‘yiumﬁmﬁaﬂﬁmmﬂ%uiﬁaﬁﬂﬁﬁﬁuLﬂfamﬁmmdmiﬂmmﬂ LAZEONTUAUNE NS
TunsisouivesdiSoussrsasinane lasinudiagasuidenldasidununoumaindfifousziinanswdiy
TunsTingvidinou esandauildlunuinnsidudomauiyaduinvenisdniinsziidundn
Wy nMsendegretemumiesluunnglulselondeasluiinusesiu Snseisimaduindisnisasied
stuule lilddeaeuiiondoausnamisidevnilfuaumnevioussan dsaenandosiu Panis et al. (2020)
Tngnudn mavawgliuunuiifliaduivszansnanasadiaussgelalunisdanasews lnewnunsseuiiodu
fnszdunruaulavesiniFeu aunsoldidudensaouisludunguiuasuf ol Seusnguadwsiivenden
Wit Capinding (2021) fivstidn dndsuildfunisdaianssunmafeuddomadanisfeuiuouiauie
(TGT) ddrusaulunisifeuiuinniinisianisiseus wuuuni ﬁﬂuﬁqu@mmLLam’w’mﬂamﬁ’ﬂmuLﬁz’h’Lﬁ]
wazaenAdesfuINuNT Yy (2567) Anudn wanisldfanssunsdamsiouiunanmausiuduinufifiady
fAANLATENITANAUIANAN TV S EULADS

3. wamsAnngianufianelavesinGsud udseufnudi 4 wuin lnsnmnndnSeuianufmels
sensinnnsFeudlagldinudfliadusudunissanisisouiuuuiiudemeadafiuudsdusgluseduanian
fruteyaidennnin wuin fFeulinnudureusuuuunagismsdanisdeus wmeg shlddladomldieuay



Pornwarin Chodchoi and Kanrawee Budsayanon Journal of Applied Education Vol.4 No.5 (2026) 115

Boudliogeaynauy Syafanssauienisia nufansdnnisfivainaissuiidanuiadls duiaan
nsdansBeuslaeldinuiifiedusiniunsinnisFouiiuusnilemadaiinutstu Jejatdunszuiunsnga il
F3uldvinnunieriAanssudauiu ndAn ndrdaaulatu usasngudiedussaunuAndsuaniudsuFous
sy fanusuiinveunasaszuinderudidavesiindundn Weminudardilusaeiinsuistununauilym
Hungu ilelviinBeulfiAansGoudinuny aguanudiununisneusamieinuesulatiing 9 16un Kahoot
Blooket uay Wayground fisudadrlaiiomides msasrsdiluniwilne UgniladesnissonsuamudiSanasity
ynauivihividulunsiuindeumnuduiavesiin mseusumnudisauazanuiaviuasndouiauinueg
J3suiafanisiFeuiesndniiugy aynauiu nmsiauazUssifiunadanumingay Jsdenalinadugns
yamadsuuaginuensAniesig Bos msaisilunwilnevesi3ougedu Ssaonadostu gyuns wleu
(2565) wuA1 TnEeuianuinelaien1siInnsseuslaen1sseusiuuIndewalia TGT uiuyansaeueylu
syduInTign an3n ey ing (2565) wuin iFeudmnufimeladenisianiseuiemadansFeuduvy TGT
$2urv Blooket agluszdunn aenadosiu viadld dusiudn uazAnAdnd dnwan (2568) wuin YniSeu
faufianelavesinGeussdutuisonfnu i 1 Afidensdamadouiinglivefanuimiumaianguuredu
(TGT) fiflonadugninienisdou Fos Yamssauoglussiuanniian

13 [
29AANN3 Y
Y a v aa v 1 [y LY = b4 ! = a [ [ a 2/

nmsdansseuslagldinuiiliedusiudunsianisfeuiuuunuliemailafiuudaduy {WuwwImansseus
PNAUNEIUNTTUIUNTIBUIERgULUUMme il fiseuseussuiuiuianssungy foduguuuunisdnnis
= vl 1 = a o o = v v A= g Y
Seuinihaula Sinuwazianssunviuaie aunsafgeanuaulavesdneulaluegied Fuduluaudnuue
ANNABINITVRITINTY wenaNTFlnsRanusng o Iasaumsiuuiequiveesseda Wiuanuyivmie Aeeai
Anuaulaluiugiseundeandes waraslaifeuiunssuiuunduiieidnnisiaudazduav Inelinseuiuns
v a $% & o & ] [ | < & o v Y @ ' 1Y !
Jansieus 5 Yumeu fadl 1) Jun1sdanquiisey iWuduneunisivuadiSeudndunguludnsdi 1:2:1 wuy
ARYAINAINNTONY UTunane wazdeu 2) Junisiausiiient TuneuniajiaoulreSuleLaraeuL levansy N3
Seunedniu 9 Wnglddensseuisng 9 Usenaunisdnnisiiens 3) TuniswaniUdeulunguess visen1siiny
naugey Missuwsarngusmiufnwuazesuieanuiiviu wazhemaaiieulunguianudilaliend) Juns
wununeaulgn niensudsduneudgwiisrduilomunseu faduilandnvesnaiianisseuduuuii
st iebiau@nynaulungulineaeuninui anudilaludomunseu uay 5) Tuseusunnudnsaveadi
tumeuilfiodudnuilstuneudmiv ajdaeudniunisendesnudnivesiiu vusferiuiindusedliiseuiuas
gonsunan1suydu InedigauszasdiienseduliSouinsusuusimssousiluseunnanazvesnguiioli
ussaeuthmanglusueale

dwsusuimasazndninaiiildlunisivuanisfansenuisinis wesainnguiiegradutdniseuly

Qe

[y Y =

seautudseudnwineulaieediinvsuarmuauisolunmsdifiedumesidalinnau inudlngTedeuey
wandueeulatng 9 1wu Kahoot Blooket way Wayground uanannd danaunaIunisie wienanssudiliges
odelAdoteBumesidn 1wy Aanssunufiamey AunssuiinBsqueideu Aanssu Davinci inunensiaden n1sia
thaudgeulumasuazansiolinsesidlude deegniglusuuuumaiemmsuduiialunn 9 nuvdedanseu
Tnedacsuidevniaouandellenn wavasusiusealuwsunsianindeudaniig

NNSANYINUIN NsIansiseuilagldinuiifliatusiudunisdanisiseusivusiuiiewmatafiuuy ety
PeennadugninIenTSeuLainugnsfnlesgild osnlutumsuanudsundugos fi3sunnelungy
m"]aﬁa':mé"]ﬁmiuﬂwsﬁauil,t,azﬁmmuL%’ﬂi}Lﬁamum%'smﬁmﬁ’uiﬁmﬂﬁq@ Wetusslulunsiaununoudam

ya a X Ko a vy a ) o & a 1% o a 1% a
ﬁ]glﬂﬂﬂ%LLuuagaﬂJqufﬂﬂmu u@ﬂﬁﬂﬂua\‘iﬁflLﬁilﬂ;‘ﬁﬂl{\l’Liﬂua@ﬂii‘Uﬂ’J"luaqLi"ﬂmaﬂwm LLaSSUE]‘UTU‘UEQGU@QV]lI NIDUNL



116 Journal of Applied Education Ui 4 aviuii 5 (2569) wsasuns vadoy uaz n1uAT yYwe U

Wawnuedvalunn 9 21579 WwRetuszuvasaunzuuunznsedulvnnaulivganasiaunuewas iy
aseanuadind puaynauusazyimelunsseus daduwumslunsdansteudivivaiouaziiaula

1.°i'jy'umi€1’ﬂna;u 2. Sunsiauaiion 3. Junsuaniien 4. SunSEuNLASe 5. fugausu
KiSey ASHaRUETUY nguday wistunautym AMudISavasiiu
vuagiseud LazAR UL oY HiSeuusiaengy fFeuursdung HiSeufpIgauTy
nauludnsdu »1 ATEUDIUNIS U Swufnw ey * vizanaudlaym NANTITHUITY
1:2:1 wuuAay ViseTeEivil o AUl Hamluuneu iesdudmnely
AUEINTD ey oLAUAZILLL NITWAIUIAULDY
Wuavwuuvesiiy IGEALY

A 3 Funeunsdnnsseuslagldinuiiindusiuiun1sdnnisseusiuuulemataiuugedu

d3UNan153Y

nnmsiiumsidendsd neaeddiedesdie srunudeyauariinseinamuandsiifiuin msdans
GowdlaglfinuiifladusiufunsiansGouduvusuilomaiaiiuwstu Gos msafremlunwinevosinGeu
Fusseufinwi 4 ansodmunadgminenaioudes nsademlunelneligeiuldededdeddy Taed
nanzLLUAISEugInIInouTeu nieudiauinuensininsiites nsadadluniwilneaiugludngae
s tainuenuin Fnwensdeiinsssiedlusedufun uenand swaseuliiduinindeuinruioels
san1sdanisiseuilaeldinuiifliadusiudunisdnnisiseusiuusiulieowmalinfiuudsdulunnsiuegluseauuin
flgn duRnnsuuuunsdanmadousidSeuld Seudinunssuiunsngurionisinuduiiy uona nddsding
nsutety MaazanazuuuinsgdunaFouslididouaulaluunFeunindu vssemealunsdoudifulugae
ANHAYNAUULAEANUTINIEBELAND

Ualauauue
1. Yaiauauuzitaulyuny
anuAnwmasdaasuliidnisdiesdanuiuaznssuiunismsdanisseuilagldinudindusiudiu
nsdanisissuduuusuflewadadiuudsdululd dunuimdunisdanisiseudluguuuuves Active Learing
Wefumadenlunisifeus wazidalomalinEouldFouiumahanuduin uaznslémaluladlmdy
Usslomioimunadugvivninisidey invensAniinsied uasvinueddy 1
2. Harauauuzdun1siduniialy
2.1 msfinwnsdnnisseuslagldnuiifiadusiuiunisianisseuiiuuiiuiiemataiuudeuluinn
mlngludemiessduiudu q
2.2 msinmsaanuviessnuuuianssunsiseunisaeninawlvedfinumaaansuaziiaula
Tumhemsizeusdu 9 wedunsimuinisiansBeuiinmwinelfegnaeidos



Pornwarin Chodchoi and Kanrawee Budsayanon Journal of Applied Education Vol.4 No.5 (2026) 117

LONENT9B

NIENTRANYIBNS. (2551). nangmsununaNnITAnITURLg Y WHsANTIY 2551, nganma: Tasfusingan
a1AN3N7.

\nwnuen as¥anl. (2565). msauIAInssuMsSeuFlneldinudilinsuuuyeeuladiiiewsuaiienuaisaly
msudtlgmmendinmansuasusegalalumsiSou dmsvdhiSey tuslseudnmi 4. (mefinw
URUUFI6, UANINY1QLULTATT).

vl dusamdn uay AnddnA nwan. (2568). HavesntsiansGeuslnglivesanusuiumaianguuredu
(TGT) fiflronadugrisniin1sSeu Ses Tausssu vesinSeusyivtuisenfinundi 1. Edoumnal of
Education Studies, Burapha University, 7(1), 15-26.

s33uRsA UaUT. (2565). msimadugnEn eI nSeuTraming 150a msatelunwinelaglinissanis
SougsUuuunIsaeukuugULT (CIPPA MODEL) saunumailpinudiasu (Gamification) 81msuiinisey
Fusirenn T 6. (MsfnwuvTadin, Wninedoulsens)

1nding wsvugy uae gfsnt yuaslud. (2567). “ldules Boules” MsduasNNBEuENYISINguLUUTeN
aues Wunudiiaduiazanuduasuady. 295515udnnTIUNsAn AN 15798, 8(1), 68-83.

Suws yayy. (2567) msiannAenssunssansseuilnglduufnmauswiunudiatiudioduasunluind
458\707’5871Jﬂ:3f)ﬁ)ﬂ7émwéiﬂWZ@ZW)7ﬂi&/ﬂﬁ’]WSUUHL?E/U?J’UUS&“Z)&IFH’)‘E/TZJW1 (FnwenansuinUndia,
WNIneagAaUIng).

ARA Waliad, 3580 Waguady, g qunsums, inselng Januna wag dum tnsdnd. (2567). N3
Wisuifisunadugrimanisiseudes mawseUsana Tunwilne vesineusyiuiudsendnud 3
saeuandn “fyaduiiy” unnivendeysm medfaeuwuusudesnemailna TGT AUIBNsaouLUY
Un@. 275975AnwIMmans unImeagysng, 35(1), 30-40.

ANTUNAZOUNINIANWIWASINR (D3FMISUMYL). (2568). SIE9TUANITNATIUN NSNS AUITIUT U1
(O-NET) Fusiseniinuihii 6 Tnsinw 2568: Aradiuenmusieinamsulsaseou [seamnalsadoy
AABNYIDNTINTTIATIA]. NTAVN: ANTUNAABUNNNTANIUNIYIA (BIANTUNITL).

an3m A3y Ing. (2565). msiauINaagVETUNISeuAUNISTIEAIN SN uAIemATan T STy
Team - Game ~Tournament (TGT) $3uAy Blooket YeuiniSeuiuszaudnusuili 6 I5usguayYIa
AT, (MSANWIUNNVUAN, UANINYIDLULTAIT).

d11nUAINTANINTANYN. (2560). UHUNITANYIMIIYIF W.A. 2560 — 2579. NFUNN: WINWIUNT TR
oahick

dtinauanimunsiasygnatasAnuuiana. (2561). gnsmansvIfsyes 20 U w.A. 2561 — 2580. NUNNA :
AUNNUANITRILINITIATYT AR FINULAIYS.

diindrnisuaganasgumsAne dinaunagnIinINAnuTuNugIL. (2552). FFiauasasennsous
ununan nauaIssMIISEUn I lnemmangnIUnLna N sANYITUTIUE U WNsAnTIY 2551,
NTUNND: YUYLANNTAUNITNWATHUTZWALNE.

AvBuunt ynymev iy, (2565). msimumadiugrinnsseuassundlneuasaugulunisieuvesiniGeudy
Sseuinwlii 3 lnemslduwadanuidiingi Funumshiteyadeunav. FnwimansumUudin,
WNIneauAaUIng).

033ANA W, (2564). NsianYYENIseIuN I Ineendutilalaeli s saeuuyysdenemain TGT
YuLnBSutussEuAn T 3. (MIAnwIsTsin, UvAeNdeuLSas).



118 Journal of Applied Education Ui 4 aviuii 5 (2569) wsasuns vadoy uaz n1uAT yYwe U

gnuns Wlel. (2565). MTimuINIsileuaynaAIngmsiseusuvusdemain TGT Sauivynnsaeu 815y
shiSsusudssouinm i 4. (msdnwumdadin, ainendeuseas).

Capinding, A. T. (2021). Effect of teams-games tournament (TGT) strategy on mathematics achievement
and class motivation of grade 8 students. International Journal of Game-Based Learning, 11(3),
56-68.

Kapp, K. M. (2012). The gamification of learning and instruction: Game-based methods and strategies for
training and education. New Jersey: John Wiley & Sons.

Panis, I. C., Setyosari, P., Kuswandi, D., & Yuliati, L. (2020). Design Gamification Models in Higher Education:
A Study in Indonesia. International Journal of Emerging Technologies in Learning, 15(12), 244—
255.

Slavin, Robert E. (1995). Cooperative Learning. Theory Research, and Practice. (2" ed). New Jersey:
Prentice-Hall.



