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Academic Atrticle
Mind Mapping for Organizing English Grammar Knowledge
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Abstract

English grammar is essential for effective communication; however, its numerous rules and
exceptions can cause learners to experience confusion and difficulty connecting grammatical
knowledge for effective use. This article aims to propose an approach to applying Mind Mapping
following grammar instruction to summarize, organize, and connect grammatical knowledge. The
approach enables learners to construct visual representations of relationships among grammatical
concepts, content, and examples in a systematic and meaningful manner. Rather than using Mind
Mapping solely as a tool for summarizing content, the approach presented in this article positions it
as a learning process through which learners organize and explain connections among grammatical
knowledge. This process can support personalized learning and provide evidence for assessing
learners’ understanding. In addition, classifying, comparing, and analyzing relationships among
grammatical structures can promote critical thinking, while the resulting mind maps can help
teachers identify knowledge gaps reflected in incomplete connections or explanations and use this
information to plan appropriate remedial instruction. Thus, this article proposes viewing Mind
Mapping as a learning process that integrates knowledge organization, learning assessment, cognitive
development, and the identification of knowledge gaps, thereby supporting learners’ understanding

and effective application of English grammar.

Keywords: Mind mapping, Knowledge organization, English grammar
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SIM PLE \" { to release information

J— ( 5 \
\ /’ ~-__| Messi kicks the ball. He
She lives near me }— ', / | scores!
\ f S —
| /

\ | —
My house is beautiful \ | So, he runs away, and
- \\ we stand there looking
" | at him..
1 ~ 7/]

A\ e
Ay | Three men walk into a}

\_ - bar...
| SEEE———

(#ia : EnglishLogica, 2014)
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MMSUILKNURIAINAR (Mind Mapping) miﬁuéi‘?uL‘%&JummiaLﬁuiéfmﬂﬁaﬂiiwé’qmsﬁaué’ﬁaq
Present Simple Tense TneffiFountaairsunuiaiioagulnssadns ndnnsld uavfegraseloanmnig
lavesmuies 1wy fiFsuunaueiadaununanidu “Structure,” “Usage” wag “Signal Words” uaugi
veauealdd mdndn vieustlenmogeiidenlesuaamunsellngsh AruuansnwosuruleTiasnad
JeenunsaavvionsnsdnszuuiaraianamneesauiiwanieureaiSou

ogslsfinnu nsldunudinnufAaioatuayuninisufuvuiemsyanadivedidn iesan
A MTBIKLIA LA Lo fUAMLS AU LA A NAIIaesiTeulunsdaEenuaz assuudeya
mngFsuiiftugrumahensalldifisanesinianadenlssuuniinarand ouvdedadifudoyalsl
wnzay fadu fasussasdununddnlunisliduugi ansaeuamiugndes wa vldnmsUszdulszans
M33eu5 (scaffolding) Lot iFeuimuuniivesmuiasegnagnies

Tavasy uwwudinrmAnamnsaaduayunisiseusuuuianzyanaldiunsyuaunsigisouiid
sulumsdadon dnszuu wasdenlssasdauimenuies néngruannuidedmeass Mz
oAy uasaddeluviuninedlifudnenmusseiesletienadnsmadous vamieatu maUszgndld
msinduaugivunuimvesiasulunsanaaeuuarlideiausuus elinnudangulunisinszuy
anu3vesgisoulinanaifurumranandounishieinsal

n1susTdiunsiseus;
nsUsgfiunadugniniensfeuisihensalmwdanguuuudafuinieadosdionaaeufiu
1955 EUTIN WU Teaeunuuidenaeu (multiple choice) viemsiiudlutesinduaiosloana
wandiidedialunisasiouanudladdn iesmndsussfiuanugniesssdnouniemuaisaly
nsUszgndldngunasiluaniunisaii Avua wanadinisuansdiifiunszuaunisdnszuuaiuan
Anwdstussyinaludiend wargeidideuinanudlaramndeulunisdenlesasainiameniun
wnAnnslFunuismman Tuguziadesfloseiliunanisiiouddaaansathundsegndldsau i
wnAnnsUssluiieann (Formative Assessment) dasjsthdayaainnszuaunsisoudunldifieusuuss
anudlavesdiSousgaaios unuieaudndigliasufionsanlduinnitnadnsin “gauiefiin”
desnanansnagiiounisidendoya n1sdndiduuwnin uasaruduiusidiFouadaiuseninsesd anwd
(Black & Wiliam, 2009; Dunlop, 2020)
unufannuAndsanansaliifundngruinandiiiunisinszuuuasauduiusvesasdnimsi
fFeuddeidommdhienal nedi3sudesdnidoniuAnddny Sanunnny wasidoulssuurAavdndy
wAnges nszvauntsfainavhliaouannsnfinnsunldidifoudla domludnuusdussuuvdo
s‘]’qmwﬂmmi’aamﬂuﬁau 9 (Novak & Canas, 2008)
VANFIUTIUTEINYATUAUUAN N NVBIUHURIANUANFBNITTEUT AW IMALNATNEN19N1TT U
lng Bataineh and Al-Majali (2023) wuindiseuntsdangulugiuentwianelsama (EFL) szaudseudnem
flgsumsdansSeuilaglfunuismnudninanisiseusizeanislddmdusu (Conjunctions) ganinngud
le¥unsdn msiBouimuuuamisund vaed Shi et al. (2023) nmsiesgioduunudde 21 Fos wui
nsdansFouslasliunudsaudndwaifauindenadns madeuieuwnsidoidslIoudisuiunis
Fan1sdsuiuuudadu egnalsiniy ndngruanmsiieneieinuaseunquvatsaruividsativayy
ANEANVBILKNURIALARTUA NS IINNNTUSEAVENaRNNEAan U sudiuhiensalnwdangy
ndngruanusuntnediazvounwunlunlufienivdeadu Ing Narawang and Phusawisot (2024)
wuinsldunuisanudndidnnsetindisinnnanuannsaduniseruiienanilavesiiFouslned
Soun wdangulugiueniwiinsseine (EFL) wazdaalviSouliiauafigauindeaisnisseuinena
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YUz 91U289 Hongthong and Modehiran (2015) & 1@ nwin st wnuiananudalunisasulieansel
mmé’qﬂmﬂ@ﬂmaLLﬁ@ﬂﬁL%ﬁMﬁyL‘f]ulﬂléﬂumsﬂisqﬂﬂ%l,ﬂ%mﬁa‘ﬁﬁ’umiﬁauibmﬂiiﬁmmé’qﬂqw
Tnenawnz siil wé’mgwué’ma’nLﬁaﬁmmwﬁauﬁ’u%}'jnLmeTqmmﬁmﬁé’i’ﬂamwﬁlumsaﬁuayumiﬁauimm
winadndamlngfauunadugnivioanuamnsonisniw snninsldusuiadundngiuiiosediu
NIEUIUNITARVBIRS Y

deduasgindngiunnnuidodmaass n1siesgiedniu warauiseluviunniseu
Mwdangulugiuen wIenlsene (EFL) wudl ukudennuan fidnunmitslunsadsuaiunadngnianis
SounaztelifiFoudnszuuanud egnslsnu snifvdndnadusd@nvinadugninenisifounie
ANANINTOVNINEY VauETnslFususmuAnfisUszliunsEuIunsAn asaaeunile wazsey
Forinmanuivesiizeu lnsanglunsdeuhensalawsinguildsunisfinwmedediin Useiiu
fananIadureriviinsldfunmsinsanlunsussgndldunuiinudalugugieiosdleUssiduilewann

Tun1aU s Haeuanuisaiiunudinnuanuldussidiufisoulaefiansananinaeidafey 1
Arugniasveniievn mNamnaNaTesn T IFITLS ST AAvANuasuARTs Madaddudoya
nsidensegnalselen waganuaunsalunisdeslosnghensalfuuiunnslidauede inausisanansae
Tifaeuannsnnsaaeuiiinnugnieswesesdmuiuardnuurnindenlossevinuunin uazthdeyald
THlunslifeyatiounduuaryfuianssunmaBeulududely

oglsfmu nstsudiudeindesdietssdidedin iesndifouidasslunisaduandeules
psAANSMIERULLITs1RUTINg AR IARA sunnshensal 1wy n1sldnnatiagliusssum (Present
Simple Tense) Maifisl s/es vidomsasrsustloafilsignies luuiunil faeudefesimihiiudsiusan
agn (facilitator) Inglsidfeyatloundu (feedback) wagmsramoumnugniswadasiaiienis edesty
LilfSeuaadesndrimnuduiudmibonsaiinaiaindeu (Hattie & Donoghue, 2016)

Tnwasy wnudinnudeddnenimlunaduedosdiossiuiiomuniiviglifaeuneaiuinadng
LaznszUINMsIasTUUANSYeaiSeu oglsAny esnvdngruiysdnumnsldunmudinnudaile
UssdiumaiFoushennsaintsdangulaeasadaiiining sarsliiadeafiofsiuiunmsvsniduguuuuduuay
foyatlounduvesiaou ielsinmsuszifiuiimnuaseunguuazihlugnmsimunisSeusldoiavmzan

N15AATINING

auassrddglunsseuliensalnwdinguuesdisoudle fe anﬂiimm‘%uiﬁguﬂuma
yiosdngunasinen wLUULENEIU (rote learning) TABYIANSEUINNTARTATZRkazASRImanIL TN
wWu maviesdlassaireuszloalagliihlamanaidsssuuinmaledsdondenldlassadianiwiiunnsiistu
Tuwsiazaniunisal nsSeudludnuarivinlvgGounalondlumslinneiuasssiiuanuduiussewing
FUMUUMNIN B A USUNNIS g W

Wenanedediindinan wudirnudsaunsaiuldidueiasiotiefndenim (Visual Thinking
Tool) MdalenalsgiSoudndon davmnem Wisuifioy wazideuloadoyasenules nszuIunsfana
PrgdsuunumvestisounngsudeyalugiiiFesfinnsanauduiusseninsuuifnuazainsanuming
Nnesimuiitiegdstinnudululdiumisrmudnazatuayunisandadnng Tasawzidefanssude
TondlsifiFoueiuiewnma Wisuflsumadon uasnsaaouarugniowesaudiiusinuiosaisiy

wnARFINaNanAdesTUsIAUTENEUYINTANTANINEIITuNTIAT Y M3Ussdu wagnsli
winnaeg1uduszuy (Paul & Elder, 2020) aglsiny maa%maL%wqwﬁl,ﬁﬂqasmLﬁmlmﬁmwaﬁ%
BUTUNAVRIHUNIAUAAABNITAATINING ENFIUAINIATETIUTEINERsAudAglunisiiansan
ANNAURUSAINET?
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NANFINANNUITTINARDINUITMHULIAUAAAINIT0ATUAYUNTANTEAVAILATHAT NG
nen19ssule lay Bataineh and Al-Majali (2023) wuianisladununsarnuaalunisiseulisnnsal
Awsanguuesfifsunwisangulugiuzanwisnasema (EFL) HaetfiunanisFouiunislimdusiu
(conjunctions) LﬁaL'U“%&JULﬁauﬁ’Uﬂ'rﬁ%’@miﬁauﬁwaﬂa Yauzfl Hazaymeh and Alomery (2022) 5189714
1MslEunURIRUAMTIN M E UYL TALIN YL TAATININELALANNAINITOATUNITE UV B
awdangu agnslsfinny umanidnuinadnsiuandeiu Tneruidenieadunisdsuslhensal
Awsangy vauedidnauy adunisAniddninduazaruasnsasuniseuiedalinasasuinuauds
ANUAR dananan1sAnTININElunseuleInsalnesingulnenss

Tusedunisdaasieviaudde Shiet al (2023) ld3s1eviedniuanuide 21 13asuaznudi
nstanansouilasliunudannudndnaidsuandonadndninfousdunmsadefewssuiioudu
nsdamaifeuduuuiaiy nadinanatvayudnsamrssinuisanuAalunisdnaiunssuiumasous
szaugeluninsiy egdlsinn mslesiefuudinanaseuaquiaisaiviviwaslidlitad@nyinisfn
ddnndlunisdeubsnsainvdingelasiams fdu udngudindnismsliifeatuayudneninves
wHusANAntusEAUN T innINsasldarsraemzsenisiseuihensalnwdingy

nanguanuIunUssmalnediaduayunisidnisifeus heinsalniwidengy lunisiioy
Ae183ng e Iag Narawang and Phusawisot (2024) wu31 n1sldunudsnuandiannsedndgiowmun
AnuasnsasunssuiersitlavesiFougiFournivefizounmsnguluguzaiwisiaseing
(EFL) wazdsalvifiSoudviauaiidauindeidnisiseusainan Yuzfiauved Hongthone and Modehiran
(2015) Fe@nwrnsldunuisnnudn lunsaeulisinsalnvsangulaeasaansiiiufsdneninues
LﬂéaﬂﬁaiﬁumiﬁﬁUﬁgumiL‘%Sugbmﬂiﬂjﬂﬁwﬂﬁ\‘mqw oglsfinny mAdelnedinanduatunadugns
wazALansanswLduvdnuinninsmseseumsUAsuLasiunsAnddnndlaense

doduanzindnguainnudmaass NuiidnwinugnisAauagnsinsgiedu aziiiuin
Lmuﬁammﬁﬂﬁﬁ’ﬂst‘w"Lumsa'ﬂLﬁ%ymﬁmvwmm%’uavﬂﬁvmumsﬁm3vé’umLLmé’ﬂﬁmﬁL%ﬂm
WHURIAILAR ﬂUﬂ’]iﬂ(51LGEN’J‘W’]ﬂ‘t'ﬂuUi‘UVlﬂ’ﬁLiﬂuiﬁﬂﬂﬂimﬂ’]‘tﬂ@ﬂﬂE]HIG]E’JG]iQENlIﬁ]’mﬂ Usziuiide
%1%mmmmmmammumqmmmmlmms‘wmimLWmmﬂwaauqmsmqmimsml,mmiwmswmﬂ
N3vUIUNINHSeUAeAT I Wisumeulnvanauazasiaaeuauduiusveslasaas e w lusening
NFAFNURIANARG Y

TumsUti nislfumudsanudafioimunsandadnntmsesnuuuianssufilinlemaligizou
WIbuiWieu Tasient wazienuezAuuansevadlaswaiehieinsalluusuneis 9 wu nsidSeuliisuna
(tense) AfimmilndiAssfunionsiinszsimgaalunisidenlflasaanwudas sunuuununislig oy
Winsimaenuauilaigaoudavili

ag19lsNA mnnszuINNITasIuRUiIANAngnAIURurE e iAnseulnedeu MUY wauls
mmﬁ@mﬁmmaLi“]uLﬂENm'%'aqa'jaﬁ’uﬁﬂﬁﬁayja%mwmam (Visual Reproduction Tool) uazanlanialunis
Ansziviolfmravesdiiou My dasumsiminfidufesaruazain Ingldniunsedunisn
wazlideyatounduiiietaslifiFounsiaaeumnugniowssnsidenlosednimg

lagasy wnudspuaaddneninlun1saduayun1sangaInInygR1uNTEuIUNITILATIEY
Wisuifleu wasiderledlassadiimnanie egndlsfinny vangiuifnuanuduiussening unudinudn
MsAmddinntias msBeuihonsalnndngulaenssdslisnda Janslindngruanemideiiides
oghaseinsede uasunsldunudsmuAndunszuaumsiinssdunisin unninisnanérsinaiesiied
danasiansAnTaININElagdnluds
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N335y Yaslninug

AuThyeBnUsymsuilslunsitmusinuglensalnwdengu fe msfigiieulianmnsausudiy
Irinuedl “desimmannnd” viesinnndlafinaraedeulugelatis iesangFeuenasuitonauuy
wondrunazUszduaiudilavesnutesginiimiuaiunsadiuiade dawalildanunsaseyussiiud
FududemumunSoiaunifiniduliogimsee

wnAslumauidgmidemahunudsmndeulidundosdiodmivasiiounasnsaaouaiiu
e Taslunszurunisasisusuds §i3oudessdnidon danunany uwazidouloswurAnmsheinsalidn
shefiu deyardornuduiusidalianysaifsannsaunngliiiuesradususssy wazthlugnsmuniy
viaduaiuiaduld nszuaunsdinanianuduiusiunisn szmininianisioud (Metacognitive
Awareness) FatagliEFouannsonmaaouuazidumaioudvesmuedls

vangudessdndatuayunnandnanlussdunis InsnuideRoafunslduauiau@alu
nsseu wansliiiugn nsassurudsreTifiseudassuuanuiuazusaiuauduiussening
wnAalddaaudu usficuideietunslduuiaious sdumiudilati seouves]Feuausald
\Juvdngrudmduinnsananudlaasyseduiidaliauysalls egnslsfinm ndngiudnlngjdsdinu
Kadugvisyierumsansn I MsliuufinAnfesTyTas i lagnss

TuuSum EFL Narawang and Phusawisot (2024) U171 WNURIANAADLANNTOHNd Y18 Wmu
AannsasnumMssuilonuit lanardaaduviruafidauanueagi3ou vnedl Shi et al. (2023) 9913
AATIBANIUNUTY WU UARTNaITIUINAONAANS N TS B U A UNNERAelae TIU NENgIuAINE T
dzvipudnenmues uHudsnuAnlunsdnsruukazimuausudlilagudulaensaduauianudn
A1U15058 UYWL Ve T uliaE1auiud

ilefinnsansinfuunAnissamsisumenueaarminsymindninsiious wnuiinnudnds
o1vhsiiidu “gaiden” sewinenisuansmnudilevesgiSoufunsitedeusefiuiidesinm nanfe
deifoulianunsaeduieviodenlosuunanuisusemsld ifouuasiaouaunsalidoyadonarndu
wangIudMURmMUAUTHIAUNINUNULAE I RLYRLLES U L BE 19015990

TuduiFou faouanmnsalifBouairunudseudavdaioudeonhonsaiidanududou 1wy
nnaltense) vialassadneUsylon ntuinnsanaugndes AuATURY uazauduRuSsErinawUAn
ynnuLLIAaivame Wealeslsigndes vieldamnsaeduisanuduiusly fasuaunsalideyadnan
iielsideyatounduuazeenuuuinnssudenaduliaenndesiunnudosnisvesiSoy

ogslsfny msltunufinnuniiessyrorinmnaanuiiidedin iesngiGousnafianudila
AaRLAADuRsIsuLay Il saTIanUALRenaeesnueld Kaiu unudsmnuAeddldaasgldidu
irsesiieAtadeifissdiausiasldsiuiunisdana nmsthaw uuuneaey iedeyalounduaingasu Lile
WinnnugndedlunsssyUssiuigiSoudesinm

lagasy wruianufnidnennlunisdieliissunazdaoune uiugeIinamieausHung
Jnszuunazmsidenloanin og1dlsiniy vdngruidnwinsld unudsauAnifioszytesinamaniug
Tumsdsuhonsainmndngulaensedaisiin ol auevonedesdiedimsfinsuilugiusndngiu
nilsweanszuiunsiFeuifiaunsailUldsuiunsussifiusasdeyateundusunuudu ilenaununns
Wnvisedeuasumateuslaetaumnyay
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1919 1

UNUIMYIAUAIAIIUAR (Mind Mapping) fiansiseuslaensalniweingwl 4 47

UNUINYdY Mind

iin . N3TUIUNTVBEITEUY NaNgIU/WanAIAne
Mapping
IATLUUATINIAINAIY AmLden JanuInmy Aududvesnisisous
nsSgudkuuanizyara | 1IlaremuLes Wwoulys wazAMUTANLANAT

FENINNYARA

Aaouiunudlouay
AMUARIALATDU

LAAILATIASI9ANLLU LD @5nauaraSuIeAINUFURUS

nsUssdunsseus

ASAMTIATITILAY
Innyg

IATIEIANUFUNUTUD WSeuiau Iuun IAs1en

ASAMTININY -
WUIAR

wansgaidenlodliauysal | asivmeunazUFuUTIuu | Froszymnmdila
ARALAABULATBITINN
A iiterlugnag
PUHUNRIUNYT YUY

nsiseusling1ansen

N352YY0edNenN3

unasy

MnMTieTsiuardiansiuAnuaznuitefiAsatesis 4 ssiiu asouliifuin madeu
msaeuhensainudaingudiianurhmelunsasuainnsiseudiitiunsandinginasiuuuuendiu
lUgn1sdnszuunazidenlosesdanuiiianansailuldlsese uudseuAndadidnenmlunsatvayunis
Boushennsal InetamzdlefFeududaauazuivlassasanudmeniies

21NMIFAUATILHITTUNTI UNAINTELauedn AuAvesukuisauAalunineuliensal
awdangulildeg i nsldami evreduisaetaidsindiinen “nszuiunisainanaznsiaaey
arwduiusueseuy” MieturasdFouaunuiinnuda nsvviunmsdiinaannsadoslosunum
vounudsamAnlu 4 i leun (1) indesledaniniFeud dmsuinszuuuasidenlosamd (2) indesilo
UszdiunsiSoul dwsvavviouseiuanudila (3) wiesdleduadunisin dmsunsedunisiesiesinay
msSeuliioy uaz (4) edesdiolladensiFeul dwiussyussuigouddliannsadenlemiossue
Inogeauysal

nMsdaasziuanasnnnsuesusuiiauAnlugusedesdietiednszdsuauAamuuuifn
ﬁg«,ﬁmaa Buzan Wazlanm199 NN UE s luyied (Concept Mapping) ¥89 Novak and Canas Fatiunis
wansmuduiusiBaluimitaznsairsanusidundn vazideadu Weinnsansmfiuuunannisussidiu
dieavea Dunlop unAnutiveeysmedlugnisldunuisnnuAnidundngiuiiannsndndualddiols
HoyatlounduuaraununiaFeuslutusely fafy eauiuvesumailllfegfinsausunuiaiudaiu
insesilelmimnusegfimsdaasgivnumiuanisiulideslondunszuaunsidelunsiousheinse
AYVINYY

PNYUNBININGTT Ausadunsiemdunssuiuns “nisdaseuuanud-n1san-nsasvieundu”
nafe FiSeuBuanmsinszuuauSinunsaisnufinnuAnldnszuiumsiisuiiiou S uay
s UANLdNTuSve Azt feyannunuianldifleasvisuniudnle Tideyatoundu uay
Naunun iAol nszviunsdvinliunuiienufnlild S uissmandavesningouguiduis
nszvauMssusiarvdnguiiannsa lldiannnsGeusluseudaly
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TumsUfUR daouansaussgndldnszuiunsmanaranluies 3 szez laun
1. dunouou Wuwuderufadiodnimudifuussasaaeulsuiuididousshiaunsmnidonlos
Ippe e
2. dusgwhaou WBsuaiauarSuuudeiuiansufidaasuniauioudlou Jinses waredune
wianaLigTulATIEE I
3. dundaeu Wunudadundngrudmiunsussdiud ewaun Tagli Sounumunazdfuss
lassasanuivewmuesnteyatounduvesyiaeu
edulsfion mﬂsuLLmummmﬂmlmmimmaqmLﬂumamawmmsmmLmumsﬂiwmmﬂuwaulm
Favn LuaqmﬂﬂmmwmaaL.Lmummuaaﬂuwumum’]m Anuansalunsinsruuteya LarANE1NNTE
lunsagtiounnufnvestiFou dufu mslduiuwuunndey nisdaunm nisdnany uasdeyatounduan
Haou eifinanuAseUnquLAT AN TeToveInTUsHiliy

Jatauauudin1sUUAkasn133de

1. dwiuagiiaou AseenuuuianssuuNuisauAniilalonaliySouane 1Wenles uazedune
AnudusTesPLEfeaues wiealdMnunsedunisAnuasinasinisusaiuuuusuiniidaiay

2. dwiutiniaumdngasuasgndnmisdesou msysannsunudnUAnIAUAINTIUNSISYUS
waymsUszidiusgisdeiles Tnsiunsilasei Wisuifeu uazderledlasiadiamante snndinsld
unuifafioasuidevnifivsednafion

3. dmTuiinide ArsAnwnisiSeuisuunuiinuAnfuLsulsluirdsisisadevinvensdey
n3a uazaudldau naensudnuiseidimnasinazsrezonitefudunavesunuianiudnse
ms3eudbhensaiuaznishndugs

Tngasy wianudlildiauotunudsaudnduedosdiolmiudiausnmadunssfunumusaunud
anuAnlunsSeuhonsainusnguliduduszuy Tnedoulsinsdnszuuaug nmsdn msUszidiu
warmsitadenisdoudidifetu nsrurunmsdinand i uinguavesunuiiaudneg inisyinld
“ewduiusyesnnud” UsngeenundundngiuidiSsunasiaouaiunsailuasiaaey USuus uay
fimuseldduazratuayumsisoushonsaifidauminotasmsimuinuainsanan1eogis
sioliles
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Abstract

This article presents a strategic analysis of online degree programs in the context of enhancing
the quality of Thai higher education. While such programs initially emerged as an “option” to expand
access to education—particularly during the COVID-19 crisis—they should be reframed as a “core
strategy” for fostering educational flexibility, widening Learning opportunities, and strengthening the
competitiveness of the higher education system in the long term. Drawing upon the conceptual
frameworks of Flexible Learning, Lifelong Learning, and the Triple Helix Model, the article synthesizes
relevant policy directions, case studies, and systemic implications. The analysis reveals that online
degree programs can serve as a transformative mechanism for educational reform, provided that
digital infrastructure, institutional readiness, and cross-sectoral collaboration are strategically aligned.
The article concludes with policy and strategic recommendations for both institutional and national
levels to position online undergraduate programs as a key driver of sustainable and inclusive higher

education reform.

Keywords: Online degree, Flexible learning, Higher education strategy, Digital transformation in education
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aunmmsAnuszRugauAnulne Tnedliduin wivdngasdindnasizudulugiug “maden” fidae
venelanialunisidndansdne lneanzlugaadngs COVID-19 mauseslasunisimunlmdu “nagns
wdn” dmdumsdaasuanudangunenisiseus madslenalumsSouivesifeu wazmsiasuaineda
ArwannsalumsutsturessruuganAnulnglusser o lnsunaruidlddredansouuufansifous
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Iwsn1@ (Triple Helix) Tun193tA51354 89550 Taedinsduasizsiiuiulauiy nsalfney) Lavnansenume
FTUUNSANYIDE19TOUAIY mamﬁLﬂiﬂgﬁazﬁaﬂﬁlﬁudmé’ﬂgmiﬂ%zy,mwaaulaﬁmmmﬁmﬁwﬁLﬂuﬂalﬂ
FaddsuinuiionsufsunsAnuiiuiads mnldfunseenuuuiBgnsmanii aeandesiulasaaiig
Advia Anundouvasan i wazeusudennynaindiuegiuluszuy unenudaiiauetoiauouusids
uIstsiuizﬁuamﬂ’uLLazizéﬁ’wwaLﬁamé’ﬂﬁﬂﬁué’ﬂqmﬂ‘%m@ﬁaauvLaﬁﬂmsJLﬁmalﬂwé’ﬂlumiamzé’u
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unidn

Tudremessuiiiiun szuvgaufnuinewndyiuainudd suwlases198nds Heandade
melutszmanazusanaduseiulan 917 MsanaswesszansieBou msiwasuudasiunaluladidia
LLa8mmmﬂﬁ’fﬂ‘wﬂ’i]’mﬁijl,?&lﬂuﬂm%wﬁl 21 (Burns & Gottschalk, 2020; Thailand Development
Research Institute, 2021) U9NA1NG @01UNNTAILNSITEUIAYDS COVID-19 IdTslumineseinedaa
Usuiudngnmsiseunisaeulususuuseulategisdundu (UNESCO, 2020) nangan1duluseaugaudne
Sailiaudfgdumsiammdngasugan eeulavedanieds lasaseminirddlddies “maden” Tusl
yosmsdnnsiioud mausidu “nagné” Anoulandarmdangu amnudue uaznsidideesiFeuluge
Aava (Martin & Bolliger, 2023)

unumyemangmsuiganiseulatidildifisssuuuunsdianaiousinevlandanudanguy
mnusiRedeatunisuulasiadunisudnsudinlvafomn dudnsesnuuundngns maiaIaLTIOUY
Y04P13158 Msldnaluladativayunisseus Wandssuudseiununnluguuuudana (Akwareesakul
& Sriburapapirom, 2024) A0 NdIAYAD mifﬁ'@mwé’ﬂqmﬂ%mmaaﬂaﬁﬁu Judies “madendrnsn”
vioRe “nagnsvan” lunsenszduuaztuindougaudnuilnglianinsoudstuldlusydulan

wmﬁmfaiﬁmeﬁwummawﬁnqmﬂ%zyfg’laauimﬂuu%ummmiﬁwmizuuqmuﬁwﬂm
Tnofinrsansidluguvesmadu “madeniienadnie’ uay “nagnsifieanudaiu’ Whunsinsei
wuulen1s nseuLIARRUNSANYUsoLIAR RaanTunsdiAnYTsluLage 1UTEme LilalauauuITNg
WegnsmansiunmsenseaunMsfinuseiuaaufnwivetnglussezen

nseuLLIARAYITes
nsdanisFeumsasulussiugaudnuluilgtuidundgifunnudsuatesanad fainns
finnmaluladddvia maiuasuudaslasaainaszeing LarANABINITINELLRIBUIANYBINAIALI I
suynendeilandsossuunumanmadudienenanuiuuusadulugnmadulasssuumaiousd
gane/u (Flexible Learning Systems) 1‘7{a'mWiamauaummméfmmiﬁmﬂg’:ﬁauﬁwmﬂwaw walugu
sULUU han waganuitlumsiseud wnltufinarviliantugnunvvasuisSumimaluladadiiadn
snfudumilawesnseenuuumsiFeus wasimuinmesnsinnisinulnifaenndesfuuiunvesdany

aa v

YN

aa o

msLil?iausi'lugﬂavnaimzé’uqﬂuﬁﬂm (Digital Transformation in Higher Education)
m'imﬁlwr;huajﬁ%ﬁa’tuizﬁuqmﬁﬂm (Digital Transformation in Higher Education) lailaiiieanns
thinaluladunldununisaouluionsounvuiiy maudidunszuiunmsuiuasudessuulussduulous
Tnssa¥190adng uarTausssunmsdanmsidoudvesminedoionun Woademnudangu amuanuisalu
MsUSUi uagdszaunsainsdsuifinsetuanudesnisveaiSeulugaiasia (Bholane, 2024) A
$nfulumsasuiuisminudfyaend aaiunisal COVID-19 fivlinansuminendofonsaimun
unasmesuooulat Usuunumvesasuliidudernenisious uazesnuuuuszaunisainisiseuslud
aonndesiunnumanTwesiFouluamssui 21
peslsfinu maBsusinudsnanbiausafnduldifisstionisamudunealuled widesends
“Funuuvesuiinisiud suudas” fuandliiiuds mindset 139ad19a3sd nsifeusuuuda uaz
anuannsolunsliimaluladadviaiioss nuuudszaunisainisdouslvi Anevausinudosnisves
Fi5eulugaiivia :uideves Lipipun & Angasinha (2023) l@usnsdiinwaglvefianansat Digital tools
WU Open-source platform wazmAANIFBuUUY connectivism wldfainansiSousfifiauvnouas
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Bomguluuiuniiosiu axvfeuliidiuimaBewiugiivadwiniedu Tlfdudies “maden” mnuiu
“nagndddny” Afesendumsiidiusiuvesns dndnw uazdihulouiglussivaniu

aonAdesfunAnEasUnUMYesiiMsasuuaslunsduindounisiBouifaria Khlaisang et al.
(2021) ImiausuuImensuanazseavgaudnwinuunanlay lnsdunisnseunnuniouvetennsdly
auAnwimanslugiue “Ajvesng” (teachers of teachers) Tianunsailuunnisiseusfdaog19uriase
Taglamizvinuglmi (New skills) Lagiinwzuriseutan (Future skillsets) AifunseenuuudindmsugiGou
(Life design for learners), ﬂ’]iLUgauﬂiL%ﬂﬁLﬁuu’TWﬂi (Learners become innovators) WagA1SWaIUI
919158 duginsAsuidas (New transformation leaders) wuamamaniasnsgnysannisidignis
ponuuundngnsUinaoaulatlnsengluuiunlnefidstenndyiumunieusdumealuladuaznis
TR HE LI AL RO REROU AR PRk

Tuszsuanna madeusinugidvialugaudnulalyifisanszuadnngn uiduiemadenagnéa
Anduitalan Tnsiomeluvssmeadlieuddgfuanuamsalunisussfuresssuugau@nu uagns
wissuANNSouvasludinluATEgRaRaTia (Boychuk, 2024) wwiAnves “Digital transformation” @xviou
femsdsuandsssuulusziulasiainansdng Jamwsssunisiseus msuszifiusa Taudaguuuuns
doansiugiBou Selaildmneiaudnsldunalulad widunsusuiusunislnseszuugaudnuriassuy
(Reimagine higher education system) (Gkrimpizi et al., 2024)

1NM5ILATIEMWDS Boychuk (2024) aandugaudnuifivszauanudisalunisduindeu Digital
transformation Aean1tufianunsaidenles 4 f Wi (1) msawululassadrsiiugrumalulad, 2) ns
gNTTAUANTTOULATTAV0I01TEUALENANY, (3) n1seeanuuundngasiudlvineulandvinuzuviseunan,
uay (4) nsadassuuuimsilddeyafugiu (Data-driven governance) Tt sdlsifuinnsadns “szuy
fnruiansseudadna” Sndudesedeanusiuiiosznitsan v 55 naenvu wasiusingszning
Uszina Fafuunanitlneanunsadanusuldlunisesnuuuuleunessiuni

FeAunuanMInumMuLAnLaznsaldnwssivanadnanagioudn maasuriugadnalu
sruvgaundnulildiduiisinisuiugluuunmsdanmassunisaeurindu widunisufulassainanis

o a

Ffueuvesmmine dersyuu fauslassaiiugiumalulad msWamaussousRaravesenansduay
tihdnw nseenuuundngaslvel lWaudsmsuimsdansiilideyaidug

Tuusunvestsznelng wualdudenanndedliiiiuin wangnsUsygreeulatlinisgnuenduiiies
adentaiureinisdanisdne wirsgniauliildu nagnsdidglunisenseduanudanyguuay
AUAINTAIUNTWYITUYBITEUURANAN W LN el nsddunsdandn sududesendenisuusesu
ulovs Tassaineiiugny uasmsimuaussousyransliaonadosiunuiltuvesssuugaudnulan lald
Wesnsisadanangaseaula uAiFaIUTUTH SEUUAR (Mindset) uaw svuuduiuns (Infrastructure and
governance) ¥asumIngaeluynszauagiuluszuy

nsBuiwuvganguiunsteuinaantin (Flexible Learning & Lifelong Learning)

Tugaiianufivdsuulasnnuas]ouienuvainuaeieasds viundin uasusegdalums
Soud wuaAnizeensBouiuuudaneu (Flexible Learning) wagnsiSeuinasndin (Lifelong Learning) ¢
nareiduiiladidguesnisdanisdneluszdugaudnuyn Collis & Moonen (2001) 85u1e1 Flexible
Learning ﬁagﬂqumﬁmmiﬁauﬁﬁLTJ@IEJma‘lﬁ@’ﬁaua’]mia@aﬂnm gauil iem Yo uarisms
Bousldednaumnzauiunuies FadumamsdenrundutiannuasnevaussieanuvainansvedyiSou
Turnsswit 21

nsFouuuudangu (Flexible Leaming) laifisaidosofiFouialy uidwmoulandnguglng
AU viegi3oudiFeanisenszduvinuretwieiilos dadunguidmuneddueansdaaiunaious
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naeatin madsuilusuuuuiFadutumdnuasnagnsluniseonuuussuugaudnugeludlidoslosty
Wmsngnsfaunuydegadsdu LuAndinanaenadeadusigauyes UNESCO (2015) fitausls
an1tunsAnwialanufsussuumaiFeudlidu “niweinsdiusmeslan” (Global common good) Tng
wunmsioudnaendiniinseuaguyndisisuagnainuatsuiun Wearsdenuursnisdouiiidusssy
gangu wavtlaning

TuusunvesnsdnndngnsuSeyanesulayd wwidn Flexible Learning gnihanlidunseuniseenuuu
fiddny anntugauAnwianeuisldiammdngmasludnuae Modular uag Blended Learning f1f13eu
annsneeniuuduImaFeudvemuadd Wy n1sfeududiinady q naSeuwuulifenseuiislu
funan wazaoud Wy Asynchronous Learning vseNTsiaenjUkuUUTEHuNanuANatn walulagi
naneifunalndrdyiiviliaueveulunsGousannsaiatuliags lagliaaveusuninvionududu
ydinms maduasunaduiraendinluuiuniava IesenderuunAndesuBangunanisfing
Tnssairmdngnsfidanguuazssuvatvayuiiduuds ilelfmadeuiiinduldnannauazniisToegis
WS

TuuiunvesUssmelng msdamaiFeuuuuBangudnduiiaulanniu lnaamwizlungaiedn iwu
ndngnsngenans FafensligiSouannsanaununisiioudionues Uimsnan wasideulesiudonis
SyuIaInNvalegULUY 91u398U89 Sosutha et al. (2021) laaungduuunsdanisiseusuuudanguy
dmduiinfnwiag uaznuindiSeuiinadugvinisnaFeuedsgaie 72.99% lastin@nwidulngjaiunsn
Bousldmunwanla uazlfieesiediviatiomiumsSeuiienuesdodisdussansam

YUY 18BN NMsalInUszmallaududlng Aquino et al. (2024) Buduin Flexible
Learning lalldilestagvenglonianisfine widwiliiniseuinanududivedunisseuivemuies
vusiieatu 019138uazuimsidesiiunumidseeniuy Ussidiu wosatuayuegasoudiu fisludnu
walulad Tnssadeiiugiu uagdnineinsdoud fufu Ussaunisaianssssimadandanunsaagioy
ndvungausunvesivgludnswisussuvativayunslugmineduliiemeiagviniiey

TusefUsEUY LUIMNSYBs Punkhetnakomn et al. (2024) Laus “FLEX Model” dafuszuuiinaves
ns3suduuudanguiiiauilasdsain 4 eaduszneundn leun Foundation (31nguuazlaseasia),
Learning design (miaamwumsﬁaui’), Execution (miﬁi’%ﬁumiﬁaué’), ae Experience evaluation
(MsUsziliunaanuszaunsalfisey) lnellesdusenavatuayu 7 a1 1wy ausiuilevesnid walulad
Tassadeiiugn wazuloune

Uszifunsisoud maondindsgnuenslasauideves Ratana-Ubol et al (2015) A A nw1gUuuy
unAnedetefiany (University of the Third Age — U3A) @sdardusunuureinisdnnisdnewuuulaiiu
yamsfidaaiuniaifoudnaoniinlundurgeeny Insiaueiislnnazusssuuasgnsmanimadniunuly
v3uvlne Wy Madoussezdy maFeudiuuiation nsdannduiuuumudsende uasiaTetneyuTy
AU wivzidundudateny uinseulwiAadanaiaunsadnanyszendldiunisesniuunangn sy,
ooulaufidaveu uazsesiudiSounarnmanefeldognsiiuszsansam

Frownil maysanmasAanaieuiuuuiavguuarninioulnaentinddiifiesmeuaussdenatn
maaé’ﬁaﬂummiswﬁ 21 mnwsdadusingrudgluniseenuuundngnsUsyayesulaulninuganey
winley wagiinanwegnedsiu idlusulasadaton nalnnisFoud walulafaiuayu uasgluuuns
Uswdiuma WoRiarsanainlinasig 1 Aldsunsimuilulsamalneuassnsse ma selungudigeuily
nauifgeeny uaznguivdn nuinududdguesawdnsaegil “nseenuuuszuuinansiieuiuuy
gangu” (Flexible Leamning ecosystem) ﬁ@ﬁaummaaﬁmumLé’uwmmaL?EJ@I@’]’L@MWEJIG’]’IMM%’N%
A Fatiu Tumsndndu wdngnsuiyanosuladlidu nagnsudn Tunsensedugaudnulnegeunnn
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Jududeteenwuunazuimsuangnsnelanseufnuuuile Gangu uaznouauosrausuNg3eunnngy
DEUTIDI

Triple Helix Model funswauvangasusyareauladluuiunaaufnulng

wuIAa Triple Helix Model fitaualne Etzkowitz & Leydesdorff (2000) feidunsouwunndifalu
NINAUIATYAIZIUAIIUS (Knowledge-based economy) %’ﬁLﬂumigmwmiwmmmmﬁmmé’a
ANAgAAIMNTTY Wazn1nsy lunstuind suuianssuuaznsimuieg1sdsdu Tasamzluszuuns
gaufny uuIAedinaagiiouinsimuuianssumensAnvliassaiiatuldananiunisine
Wivsiheifen wisndudesendonnusiuilossninsmadiusing q WeaisszuuinavesnsiGouiidesles
fuAsygawazdenulunmning

TuvSunaesn1sdnnisAnwiszaulsygieeulau Tuna Triple Helix Jsdunumdrdglunisaaasu
auddlodeszuuiilidiiney fivsunumvesminerdelugiusdiaundngns mnusverslugnissou
2ONLUUNANENS (Co-design) Aun1pgnamnssy wazlasunsatuayuanuleuIgasnsnsveInIasy L
szuuAdieAn (Credit bank) vdeunanwosunsiSoudsesuseme 1Wu ThaiMOOC 1138 MUx Tngvily
wd lnadidalonalviusiazniadauanansn “draunum” suldlussdunds wu aninerdeannsod
unumdenardlunsimuiuianssumsdeud aasgvhmhiidmunulousuazanasguiiva vued
aaenvudanatuayumsiaumaluladiiionsisoud lnsanizszuunissanisiioud (Leamning
Management System: LMS) warszuuUssliunasaulal

Fatfu nsuszgndld Triple Helix Model Fsfidnanmlunisenssdunmnin arudangu waga
L%auiaﬂﬁ’umaﬂmLLiNmsuawé’ﬂqmﬂ‘%mm’laaﬂaﬂ wartrglviuvingrduanansausuimiingusunves ms
Sousnaondin (Lifelong Learning) leognalugusssu mnUszwelveseinisenseaundngaseoulaiain
“madenady” Winanelu “nagnsddy” vesszuvganfng Sududesesnuuunalnanusiuiiossning
NIV ANALNTU Waznassidenndesiulwadn Triple Helix sgraduszuy

nagnsmamsAnwuazamausalunsufvasaaiy

Tugrresnsivdsuulasegsnaiinnnaluladidauazinganisalszdulan 1wy COVID-19 na
#M5n19n15AnW1 (Educational strategy) LazAENsalunsHusavesaant (nstitutional Resilience)
Iinansunduledfyresnsiuindeunisinnisgau@nw Zimpher (2021) laueianidugaudnull
mamaamiﬁyuﬁamﬂ"“mqm’f]mﬁm “nMsndugnnizund” uideswesiiulenialunisesnuuuszuunisfing
Tmifigavgu Husssuuaznouauosiedi3ouiivainvarenindu eluddasiadamsdanafouiuay
unumvnadseLvesIngdeluszozen andiulddiauanunsalunisiuiavesanitiu (nstitutional
resilience) lildvanefiafisinisegsenanningn mnusnsouAgudsnINa1salunsUTuRITInagNg
Boudanuszaunisal wazndnlaulassaisesdnslianisasuiiefumnulduiueunaznisiasunyasd
sanSaldeeads8u (Bryson & Georee, 2024) mﬁy\luﬁaﬁLLﬁﬁﬂuqﬂﬁ%ﬁaﬁqéf@qméTsti’mLquL%qu
(Systernic strategic planning) fitdesleesznindidesiamg nsildusiuvesriiduladnnds wasniswmu
Fnenmanelussdnsedasioilios ldifisansmevaussamewi uidunaiaiuatslassadadidangu
wazdimnedanunnszeren)

TuusunvesUsewelng unumsaauAnwuisnAssesen w.e. 2561-2580 lanaddesiciligaudnw
Ineidu "nalnduindoulseina” ImEJLﬁUﬂ’]iﬁWUﬁ%ﬁﬂg@ﬂﬁiﬁN%UﬂWiLU§SULLUaQﬂgﬂL%Qmi‘wiﬁﬁ] GAGEIRE
wialulad (Ministry of Higher Education, Science, Research and Innovation, 2023) wﬁﬂuﬂaqwéﬁﬂﬁ@
ALHURINGIAD MsduaiumsianisAnniidanirauardaveu Tnslamziiu vdngasooulall 3
ansavenslenmamsnsinunldenansounay uazandedifinveanauazaniuiidmiugSeungusing
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Tayadnd1inauan1iauINITIdewaruinnssuurard (NXPO) seuin “Institutional resilience”
Fosenfnisesnuuuldeszuuiifenlesszninanaluladnisiieus Tnssaiisesdns uazmsimuidnenm
yaansegereilos Inslonzeg B inedunsiniseenuuundngnsisesiunisiioudiuuiivauay
hybrid ‘ﬁ'maiﬂ:ﬁmEim”m%mjml,azm’lmiaLﬁaﬂ (Office of National Higher Education, Science, Research
and Innovation Policy Council, 2022)

Mukul & Blytkozkan (2024) 11338 systematic review 3LA51z%ALUILUNLAYDIAUTZNDUAIAQYUDI
Education 4.0 Tneifeulosfunisudsusumsddvialussuunsdinu sluseduulouneuaznisufdaly
andunTsfne) wasnudn nsseuiLuugangu (Flexible Learning) lulgifiesnagnsanidunas COVID-19
wirelad1Anyues Education 4.0 FutfunsBouiiiuiusly linsSeudinunanieundva danudu
i wesdalonalimnawseusldnasedin venandaudnuives Tiwar (2023) Sadlfidiuin ns
Wasuihugyanavialdlsiduiissnsimeluladunly uidunszuiunsiidesendes vénnadanagns gy
msdaviuleuvisativayussduanitu msiamundnenmyaainsegerelies wazniseenuuundngnsi
noUlaNgTinvrouIANBE1NWVIAS

Tuszsuaina Dhawan (2020) l¢s¥y31 svuugauAnuniifianudangugs (Flexible and adaptive
systems) zau1snegseawaziaulalugAIngnAdIvia mnaunsausunagniaunsiSeus 1wy n1saeu
suunasiosueaulat nsianauuudeiiios uasmsaaiausssuesinsiiBedensidounaondin g
Idusesgniluussyndluriunvesmangnsu3yy193o81993934

Tnesegeiitaauvesussmelng 19 mIiwumangnsesulatvesginasnsaluminendonield
unamnlasy Chula MOOC dslsiiivanaulandfiSouludsuma uidasesiumsisouidumsuuau Tnoiln
nanaastuaivieuian 1wy Jygiuseivg nsiasieivoya wazmalulagnisidu (Chulalongkorn
University, 2020) nagngasnaiagiouwuiliuveinisinnisfnwiseuladlugiugnalnasisaiudaney
TfuszuugauAnwm

uannil winedefiannsnuivlasadenislusaraduayueansdlunisiddsuinugasuunis
aouooulavildegieming axdaulfiusuluduauamsalunisluianings wu msaduayunis
Tdunanvlosu Zoom, Google Classroom Wag Microsoft Teams augfiun1sinausuinuensaeuseulall
agnwaLiles (Education Technology Development and Integration Support, 2021)

lusgAuuwiuleuiy (Phutthaphongsiriporn, 2022) l@uein n1simuIviananseaulaildanagng
szdealldnunizves “msAnwidiunsuuau” (Cross-border online education) fitdesloafunisiaun
aussauzszsulan (Global competency) Wilaifindaaruannsalunisudstuvesgaudnuinglusedu
anang1uiae uaziduuuanislunisiaduainenuausolunisil udavesanitu (Institutional
resilience) snuszuundngasiideulossninwiesiunazunni

nanlavagy msnauranansUsyaesuladliiissduuinnssunisianissews wilwdnagnsds
W nalndide lunisiasuasiemnuaiuisalunisil uiivesuniineadelne ud efesudaiu
nsAsuulauaraniunisaiingefienaiintu ieluddassainssuu anudavguuosiBounasdnenm
Tunsudetuluseauuuei

[ )

wuaRA EPEx wag TQF Auniswauviangasusyarsauladluuiunine
msiawnunnvesanueaudnulugafdadidudeserds nseunisuimsdanisuaziasosiie
139358V (Institutional development tools) NieliunIIneavaIu1saUsUfwaAUUA B UL YA

walulag wiswgha wazaudensvesfseuldeg1aiusednsain lnganizluusunvesmnisdnnisseus
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sunuveaulatl defesondeisniseaniuuvdngns n1suIMIIANISesdng uazsruLUsEiuamnwdidian
Sovgunazidonlostuluszduanidu

Tuiunvestszmelne in3esileddyiildlumsimuianniwnsgaudnu 1éuA Education Criteria
for Performance Excellence (EJPEx) Faufun1swaiunasdnsidessuu wag Thai Qualifications Framework
(TQF) Bssjstmuaunasgrunadnsnsidoudvesifou nsouisaosdeiminiifonyuiulunisenszdu
A mNsIansAne Taslamzlugafisminededeandyiuanaliviusunaasugio deu uay
wAlulag Taufernuyimeannisdnnsseusliugusuueslal

EdPEx i utnasinisusmssansidenagnsi aseunqunisiauiesdnseg1adusad sau Wi
aaAUsENoU 7 nuan tokA §i1 nagns fiseu nsinnakaznTIATIEY SsUUUURNTT UAaINT LasNaans
lnefs1ng1uaInnael Malcolm Baldrige vesansgoaiuini ataatuatul 2567-2570 ladin1susuuss
wumnsliaenadesiuainuud suutaslugaddna Tagufudssiduln 5 61 léun (Office of the
Permanent Secretary, Ministry of Higher Education, Science, Research and Innovation, 2024)
1) PnamdesILaznsIuT gy (Agility & resilience)
2
3
a
5

A Y YY) va

\Weuszyndld EdPEx nundngmseeulad an1duaiunsauinisdanisnssuiumsiseusndudeulsd

nsasnaAn kS eukazEiiauladiude (Student-centered excellence)
NIUIMNTLTITLUULASYSUINTS (Systems perspective)

(
(
(
(4) M33IAN13ANUIUAZUINNTTY
(

o T ~—

AUSIBULAZAINSUNATEURDEIAN (Sustainability)

=

pgafiusEAnBam iadunmsdamsszuvativayuBeu mstanasvelng nsleneideyaifiouuuss
Msaou wazmsauyaansaeulidanuannsamaida dedrudurilavesn s¥nwnunmluga
New Normal

yaugdi TQF (Thai Qualifications Framework) tiunseusinsgiunandfiyadu nadwsnisisoud
(Learning Outcomes) asiseuluusiazseaunsiing lngimunesrusenaunan 5 du louA 1) AaussTd
[sTIN 2) ANY3 3) vinwenislag 4) Minveanuduiusseninuanalazausuinyeu 5) vinwenis
A5 B9 ay N1580a1s waznisldmaluladansaumna (Ministry of Higher Education, Science,
Research and Innovation, 2022)

Tudunves néngnsUinyanesulatl TOF siwrhiidunseusnasgrunansiisaeliumingdoanunsn
famdngnslag g doamninuiivAsuunaniosuninfouinveaSeulnilugssuuoaulat Snvisd
Ualenalihuuamidlud 4 wu nsseuguuulddanndugiu (Problem-based Learning), n15uUsziiiu
WUU Authentic Assessment, wagmsiseusiuuganeu (Flexible delivery) unltlasgainanuseiu

lnwasU EdPEx wag TQF 5@Lﬁuﬂalﬂﬁwﬁmﬁﬁaamé’ﬂﬁﬂﬁué’ﬂqmaaulaﬁizﬁw%mumyﬂuﬂizLmlm
annsasnduldldegrsdiamain fslufifiunsnszuannig (Process excellence) wagnadnsniaious
(Outcome-based education) #stelmiinerdoannsnusuiuagiamuogredsdululannsdnui
Wasuulasedsnia

watnvesgauAnunlneluanissui 21

Tuamssudl 21 szuugaufnuilne il funafauazeuimeddudouainisnelulssine
wazszaulan lnsaniztaduaulszsns walulad Lazaainlsssiu adnain Office of the Permanent
Secretary, Ministry of Education (2023) %’j’]ﬁ@i’]ﬂﬂiL‘ﬁjﬁL%SUizﬁUQﬁmﬁﬂ‘i&l’m@\‘iﬂimﬂﬂiVLVIEJﬁLLU’JIﬁﬂJ
anaseg sl eg saonndosiudeyannn Office of the Education Council (2022) 7 53y3181U7Y
UssmnnshuTeSeuiultuanas dawalnenssesnutndnelmdlunmineiderusene
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Turaziientu anudesnisinuzwiteuanfildsuulasilegressimsududnussiuddysonts
Uiusvasantugaudne wawedisuduldldsidaegifssinuemeivinisuvud afa winudues
AsBUARNYINYEAUATYA NMsAREAATIEE Msdoans msvhanusiudy waganuannsalumsSeuinaee
30 (Office of the Education Council, 2022; OECD, 2023) auwwadn "3R x 8C" lésun1sinavelidu
wuanedAglunisdnnisfnwealvi lneusenaunie 3R laun Reading (81u88n), wRiting (WWeuls),
aRithmetic (Anauidu) uazinwe 8C fisndudmsunadioduanissud 21 1dud 1) nsAndnseiuas
wAtgyy (Critical Thinking and Problem Solving) 2) A1uAA#319a53A (Creativity) 3) AINAAAS19ATIA
(Collaboration) 4) n154 815 (Communication) 5) A28 T 1T AUEITUT1UNTLLAY (Cross-cultural
Understanding) 6) n1slainalulad (Computing and ICT Literacy) 7) ﬁﬂwzmiﬁauiuazaﬁw (Career
and Leaming Skills) uay 8) lunAsITHLazAMWiLBnWiLla (Compassion) (Srisuk, 2021)

usnINAMIUABULAILANFBINTinYELeUARL aantugan@nunlnedidoundaiuunss
nasuantadeiandoulunatsds lidiesdunisseiveunaluladndva wu Jeysrssdvg (A), Big Data
wazsruuseludid 4edanalinszuiunsifousududoavasuiuainguuvuidnlugnisisouduu
wnannesuAIvandg 1 luseuy (Tepasuk & Khantong, 2022) Wity ALTeusUUsEIN N
MIanaIvessIuIuinfnw wavAnudvdwedlasiadansusmsfidmadafntussuussnisuuuiy Wy
guasInd A idnrananisafiauinnssuuazanunaesilunisusufvesaatiugaudne (Thailand
Development Research Institute, 2021) Fouiaasunai g iAudsnnududulunisusuunuinees
WInedenies “gudadudin” lud “denemsiseus” fianusonavauesanuUisunlasmes

Y
a a

deruuaziasugnalugAfdvialaeg1aiiusednsam

annamsaumdngaseauladlussuuaaufinen
mswamnangnseouladlusedugandnuivedneidsldsuamuaulasgsoiies Tnsany
AMevdTingn COVID-19 Mvhlumninendofoassuiumgmsisounsasusinuszuuaavia egrdlsinm ns
Fupdouidaszuuvemdngnsooulatlulssmdlvedinundadodinlumansia 1wy n1s3usesnand s
Fansmitein maatuayudelevs uasmsamulassaiieiiugi luvusd vansUssmeldiaunssuy
n33euesuladlvianudniou aonedes wagBaveulusziulaseadiaiaszuy mausuifisunumean
ansUszmadsanusaduuniseuddglunmsesnuuuulouisuaznagndidendwivgaudnuilng

f1919 1
WiguiiguiianmaiaIvangn seaulalvesusumalnenunaussine

UszhuSauiiau Ysend BUINIINITANEUIIY

(1) ulvuigszauea e fuloure ThaiMOOC waswkuMIFnwIWwaAatufl 13
atvayunsSeuinaentin widsliinguungamedmiunis
L’%ﬂuiaaulaﬂ (Ministry of Higher Education, Science,
Research and Innovation, 2023)
Wnald  Anszsdyainisfineinaentin (Lifelong Education Act)
so35UNsSEudHIusTUUeaulalifiugUuiuu (Korean Council
for University Education ,2021)

(2) s2UU Micro- e egsewinnsiausesdalinunndiiussuy TOF egrafiy
credential JUluU (Office of the Education Council, 2022)
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UszhuSeuiiiau Usznd BUININITANTUTY

ansgeLusnT seuun133uses Micro-credential MnwandiuseaAuUTea

A

(W1 MOOC-based degree) (Hollands & Tirthali, 2014)

(3) uwannesusoulay lng I ThaiMOOC, MUx, Chula MOOC usiéissfadiutsantiu
(Srisatanon & Bunrueang, 2017)
poAAIIaY 14 FutureLearn Wayssuy Open Universities Australia

aluayuisInNIneaeIguazienvu (OECD, 2023; FutureLearn,
n.d.)

(4) Credit Bank e 15ul Credit Bank Tusgduuloune widslideslostunnudngns
(Ministry of Education, 2022)

ansgelisni dnswieulouniiein MOOC AuunIngas (1 Arizona
State University {11 edX) (edX, 2020)

(5) UNUIWMURIINGIAY Tne UUNINY1BEUITDITUIUA TN NAANDTULDY LWL MUX,
TUXSA (Mahidol University, n.d.; SkillLane, n.d.)

N unInendenisniRsazienyusnly K-MOOC lnesgativau
Judszann (K-MOOC, 2022)

NnaTeuiisuiduaiuldinussmaiinnsesnuuuulouisuarsyuvaiuayunaisous
ooulavodinsuies SnawnsaduindeunisiSeusnasndinldeg1eiiussansaim iy nnseenngvaneg
N1z (NIMALR) n39n15HUIN Micro-credential WA USEULUS Qe (ansgeLusni) Usewmealnendsly
uniFeumarifedauinsevulevisuuuysnnns wu nsUiuld TOF Wsesfumaideudeaulal ns
DONLUUTZUU Credit Bank fildlda3etundngaseaulatl uaznisasulassadrsiiugrueshainion deay
PeaEuinsnmnsudsiuresminedelnelusefuniiniauaglanlfod ey

nangnsuTeyyroaulail: naden wse nagns?

véngmsUsyaesuladldnanadunalniBsgnsmansfiiunumddaonisensesuannmnnsdn
seiugauAnulngluanisswil 21 Tnslanznendsingm COVID-19 Fadwaliandugaufnudniudos
UFuiagna3anudng seuunisiseusadnia (Interational Commission on the Futures of Education,
2021; UNESCO, 2022) luszezi3udu ndngnsesulatingnuesindu “madeniaiy” dwiungugisen
I 19U nguivhauvdediififediafunaiuazaniuil niamiannnsdszuutarusiduiedeunin
weluladuaznaraussnulutagiu wunlifunsdansfnwuvuesuladldfmundu “nagndvdn” il
WivsmeuaussienwdanguvestiBou widdunumlunisifislenananisinu wduaiouangwd uas
PNTEAUANUEILNTALUNITUIITUVDIUSEINA (Office of the National Economic and Social Development
Council, 2022; Ministry of Higher Education, Science, Research and Innovation, 2023)

WWIAA “Mmuden” uaz “nagns” vemdnansusyareauladddliailuietuniedy LLGiG?TuasﬁU
UiuniagusewvesiiduAsatesusazngu Tiun fiisuinamnaudangu wningdefinomnves
yamsutstulyel waznasgifmunulenisdaaiunsSouinaendiniumaluladiiva
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M54 2
yueuTuUSugunaangnsUiyaeoulailugiue nuden nie nagns

UUNDY Tugue “nadan” (Option) lugue “nagns” (Strategy)

- BavigunuLIakavan U . . . ‘
- AN EER1BN (Reskill/Upskill)

Y A 1 P2
KiSeu - anA g9y o L. o
v o - duEUNSSEUIAARATIN
- 9998
o oA o - - YPIYAAMES LU
- . - SufladuuinAnwianas o ‘
URIINY1AY v w4 - - 99495U Micro-credential
- Iautlesriaing . L
- A5 MAMUANITOMUITU
- - JULAADUN UL YE
. - 9g18lonN1@n19nNISANY p L
A3y . ¥ - RNl ULNURAILIUTENA
- AAYNLADNAN

- Uslanudnwsvezen

1. JUNRIVRIIFEY

Nnyuueaves 3oy néngrsesulatizuduainnmady “madon” Aueuarmdangulusuna
an1ufl wazaldane Insianzegedsdmiufioudioglutsvhaunioegluiufivindlng suidsves
Srisatanon and Bunrueang (2017) &l¥iiuin Jadudmilasiaiievesmidngns audanguvosszuy ua
FunumsnnvanganduesdusznevddnlunsdnduladenSouseulay fiaenadostunisdnumves
Darawong (2020) fiszyin Uadedumseesiumealulad 1wu anudiglunisldan mnuaynlunslday
wazUsslevifififousuanseuu dnalnonssorisnnuiowelauasuadugrinisniaifou venaini
Uszaumsalmsl¥auszuuiiduazniseonuuunsiieuifiaonndosiuuiunvesiSou aeiaiuaing
wsagdlanazaudAnludeuindondngns Setoueduandvifiuin vdngaseeulavfmdnaedy “nagns
druyana” AdaaiunmsisouinasndinuaznisiaunsinvzedseiosluuTunadna (International
Commission on the Futures of Education, 2021; Srisuk, 2021; Punkhetnakorn et al., 2024)

2. J3UBIVBIWNNINYIAY

dmiuuminedelurrasudu vdngmsesuladgaldiduniesdelunissessunansznuainaniy
Unfnwanauazdednianisulszana og1elsinig Mnusinadulunisuisdussaulsenauayseaulan
vargantulaiauIwnannesuNsISsu3AaYeIMULDY WU MUX Y03un1inegdewiing Chula MOOC
Flexi 1999317183030/1M13M81d8 wazlasins TUXSA ¥0sminendusssumans il enouausiniiy
Fosmsfinannmansveaifeu uazidonloafuuinnssunisiioudadiolvs 1Wu Micro-credential uayszuy
Credit Bank @aifunmsuiuunumvesimingrdsanglviuinmsanug Tugiwanssuunsioudaaan
Wunisidfsuazaauid udiudave s 13 eueg 199959 (Mahidol University, n.d.; Chulalongkomn
University, n.d.; SkillLane, n.d.)

3. YUUBIVBINIASTY

Tuszavuleve Ssunalnglandndundngaseeulatian “maden” gnisilu “nagnsidslaseasne”
lnglamgrunalnideszuy W 1a59n13 ThaiMOOC suU Credit Bank WazliuimuINITOALANYY W.A.
2561-2580 fidaieBunsizouinaendinogadususssy ﬁgaf':t,muﬂ’wmmegﬁw,azé’mmLLmsma atfuil 13
faszylinsdaaiunsSeuiitvadunidugmsmansvdnlunsiannmuaiyuduasduindeussimelneg
Lﬂiiﬁgﬁﬁ]g’luﬂ’g’mﬁiuamﬂm (Office of the National Economic and Social Development Council, 2022

Ministry of Higher Education, Science, Research and Innovation, 2023;)
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a

WHIANATULNUBWNUNUINLALTINUAT UNUmvevanansUsaygeeulatlaiudeundanminnis

<

v LY

du “madonmanisfinu” WUg “nagnsvnsgnsmans” fsluseduyaaa oty uazlssmna lned
welulagadviadunalandnlunstuindeu wazuAniesmsFousuuudangu (Flexible Learming) way
nM33eusnaendin (Lifelong Learning) unsauwwimsddglunisesniuuswianvainisdnnisaaudnm
ne

el aiaundngnsuiggreeulatannsaduindeudgnsmansldegiauviags nsfimua
aseunssindauladeulouns (Policy decision framework) Faudssndu Tnsanzluudunvesmsideules
uleoseduaminedouay sedund elifioananuaquiaieluntstwmuaunumvesdngaseaulai
Huidtes “madon” vde “nagnsvian” fafu uneruiifaausnseumsdindulaideulouiglugiuuures
“Decision matrix” aums19 3 ileldidunuamalunsiann sonuuu waguimmdngnsuiyanooula
Tusyaugaudnulng Tnena uwuIAAEesEUUINBNATENSAIARSTEAUYIA LYY WNUTRILLATYFAILAL
dapuusiend atuil 13 nseunandiseAugauAng (TQF) uazuuImnansUsziiiuganmey EdPEX o1y
AsoUARUIEIATsAMNIN ATwEBy uazaruBangulunisdanisnu

$1919 3

nseumsanauludelevelumaimmangssusygrooulal

Uadugeindula A183U"Y #2330 (indicator) HHIIIEY
NN1ATT
(1) prwdesnsvesdiSou  AnuBaveu/inwedl wnlduns atfuayunisty ThaiMoOoC
ABaNI3 awmeleusew /  Platform / davineaaudaasy
HANBUTY NsSeuINaendIn” atuayy
(Feedback) Aldanelunmsiseuidmiu
Usgrnvu viieannguidivaned
#99n13 Upskill / Reskill
(2) Inseasaiuny suianuwasledy  Avldaieindese  msauvUYuLUUTIMEY
/ e 187397 (Matching Grant) Tunnswmun
83/ MAngns/as1amTetny
ANUTIEDTEINEn Y (W A,
§3-3.19NYU)
(3) Yoamnansizeus ooulo/maunany/ Yovay f3ouil  Wuiveaesdeulouns 1wy
dangu dhdaflomuwer  dewaue “Higher Education
QRIEEH Sandbox” ¥84NTENTN 97.
Asynchronous
(4) AOAARRIENSANENT  ENSAIARSYIA, dgoaUsvanuiu  KPI aduayuan nue. vise vu
EdPEx WHUARILLATEEN MuimuImMSneInsuyee
WAL FIALULKIYA
atufl 13
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paiaiutl asnsaliifuedosodulsuadieussfiussiuaumieuvasanitilunsiam
wangnsUsyyreeulal ﬁgﬂul,%aﬂaqmﬁ‘l,t,am%wﬁﬁ@ Tneiaueuwmensaiiunsfiansausuldldnay
srauanUunazszauszuy wazanunsalfidunseudaduladmsunmine ds aardugaudnw Tiaunse
FoulosnruAndalsueiunsufiildediadugusssy anauidou wasiiudsydnsniwwosnis
Nununanansesulanliaenndesiuidmunenisiseuinaentinwasnsiauuiydlusseze?
tatauauusiBaleung
Mnmsduaszideyaluunanud fifsuauouumadlovislu 3 sedu ldun

Y

(1) szaugiseu nesgasatvauunalnnsSeuinaendinliungiseu

(2) szAUNMAIMEIRY annduaaudnwasUSuunumIINgiuinmanans ieatuanunsiieus

aa . . a 1 Y] a £ | a A [y '
naendin (Lifelong Learning) MHANNAIUIENINWINYEIMINITUALTINBELINARISIEN 21 Liie3035unagy
iSeunvainvany wazimuesrauiumalulagnisfinwegieieliies

(3) szavulgued misilgnsmansseaumandaaudensimunangasUsayaieeulal ussanis
Soudnaentinuasrangnsoeulaulilusnuinuuusduasgnsenansnisinwssaumfsgraduy

JUsTIU LABYININITTENINNTENTHNNTAUANYY TNE1AEnT TTUUazLInNTIU (87.) NTENTIUTINY Uag

NILNTIRIA
M1379 4
wwamafuiensnsuvangnsySyaeeulavlugiuznagnsnisousnaondin
SEAU Jaiauaidaulyuny WUININISUHUR \auleaenans
(Actionable Steps) ulgune
A duadiunisSeuinaentin - Ialusunsueusunsldunanesy TQF uazEdPEX
ruvdngnseeulatig goulal I 5:
aruBanguuuy Micro- - daviilasinisfeudssesdufifolostu  yeans
credential way Credit PAFINNTIU A 6: NTIA
bank - duasuliideniduniinisiseuiime WATIEN Uay
AULDY JansAug
- AUUAYUUNTSANY
uinends  Wawnssuvinansdeud - dadambeiauvdngaseoulad EdPEx
Avva wavsyuuUseluna - asulumaluladaduayu nuIn 1: 11510
figameju nssguImeing WauunannesuAN;  89ANs
Advia uazsEUUAGUATAR (Credit bank)  wIA 3: {58y
- YSuunumvesaanansdindu wagiildule
HOaNWUUNTTLIEUS (Learning designer)  dulde

YU 6: NITIN
ALY LAY
SRRl PR
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5EAU Yatauaidulyuny WUININISUHUR \Woulgaanans

(Actionable Steps) ulguney
wewig i Avualinisiauvangss - advayusudssanauasimvuadvmang  TOF wag
ooulathfunildlunagns  maiiugiSeuoouled WHUNRIWN
anaelduruiaunyed - MvuansauaMnIn (Quality WASYFNIUAL
luunwimuasegianas  framework) NM135UTOMANGAS UWagn1s  AIPULGYIG
i atud 13 faulassadeiugumeiiaegnaihds  atud 13

Tanalnn1suseiiiuain EAPEx way KPI
suAU TQF
-duasunsussaunnusiuiiolasnna
(Triple Helix)

Gy
wideuddeduunnasiiavauladunisiieuesuladluszauiaen wu Jadeduniseeusu

walulag Anufianelavesiseuy wSenadunmEn19N1558Y (Srisatanon & Bunrueang, 2017; Darawong,
2020) Lwié’qmmmﬁmeﬁl,%aszwLﬁ'mﬁ’uﬂﬁﬂ’wumé’ﬂqmsﬂ?zymaaulaﬂugmz “nagnsigauleuny”
Tnslamzluuiumesussmalnefifdavasuiugmsdaasunsdoudnasndinegdugusssu (Office
of the National Economic and Social Development Council, 2022; Ministry of Higher Education,
Science, Research and Innovation, 2023)

uneniAnauensaumslienedidenlwundn msBeuduuuBangu (Flexible leaming) n1aiUAsy
H1ugdfdvialugaudne (Digital transformation) WagAI1U3 UL DL BITEUUALLLIAR Triple Helix 101y
nalnmswaununmnsgaudnunlulssinelne Wy EdPEx way TQF LileadungunuImveandngns
UsyayeaulatluguenagnsdiAnuenisiaunssuugaufing

InMFIeszdansaasUUssiiuddnld 3 Usznis loun

Usznsitvile IAd1ugiSeu (Learner dimension)

wanansuTaeeeulatdisverslanianisiinfnisanum anteddnfunauazaniuil uavaiuayu
AsmwTnYzeg 1ol owmuLLIAn N13138U3nNAATIA (Lifelong leaming) Feaenadaatunuifanis
Seusuuvdaneulussuvaaudnumeall

Usznsilaas SAduanniugaudnen (Institutional dimension)
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Abstract

This article presents an innovative approach to Thai music education through active learning
integrated with gamification and modern digital technologies. The objective is to enhance learners’
motivation and align with the learning behaviors of the new generation, who are familiar with digital
media. The model promotes holistic development knowledse, skills, critical thinking, and desirable
characteristics by connecting Thai music education with interdisciplinary subjects such as Thai
language, social studies, and information technology. This learning method expands the scope of
Thai music from a traditional classroom subject to a dynamic cultural force in contemporary society.
Consequently, the article proposes a foundational framework for educational reform that fosters

both creativity and cultural preservation in a balanced and sustainable manner.

Keywords: Thai music, Active learning, Gamification, Motivation
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Tuged3aideusdildidudeumeu widuededlomedmuas iaussauiivsmdsluewan (Horsley &
Waldron, 2017) usafilfifudissnszuiumaeudidainuwindy wisadusemdumsadmmud olooms
Hspuuavorsuaiiands mafldwgulneusdidalemalvidniFeuiifanuadlaswiwhoues wlndB auasd
Wwnes gﬁaﬁd’gEJLa%ma%’NﬂgaﬂmuifﬁﬂLﬁuﬁ’méﬁu@zmmiﬁmﬁuﬁ’;wﬁwmﬂfﬁm HaNSHE S WAINA EEIBY
Tfiiudn sussanansaidued esdlonsmd dlunsieduaisnnuduegfialaes (overall wellbeing) Vo3 ou
Tnemmzegidduiurmesanmnedelsadou Aamnusuiioussuiduiuslunssrumsmeidwadansen
mseuduasiimmadnvesi3eu (Merick, 2024) msatfuayunsaeunuss lussiuGuiustedliUusyavs nmds
L‘Uuﬂf\mamﬂz:uiumwmiamaua%m‘Uivﬂaumamumw mmvﬂwaﬂamivmummuﬂsﬂummgum wiidn
suamﬂmmunaﬂumiammmaumaﬁaumamaﬂamﬂs'«aiﬂwﬁul@ﬂwm WA ATnsEMTnAB NSHBNE AR
vosn3A nwiaued ar S sunardsesilinening Snfsdsaedioufsenusuduiltnmsfinwasfionsanes el
Irsunnasemadeniasuundumsaeuneldieulaiivime Welimsdamafoudausussgitimneti
VNWERANTNALIAME Ny ve L1381 (Trinick & Joseph, 2017) a1 s pusslned i ld i ui sunsowie
Aanssumnsfaus uiiluesesdlevsmdsiivaevasusndnual @iuaianudenlomadsuuasianann miia
s Fou Agnunslummsswil 21 Seamouiufuasianninueiad umelulad uinnsm wasnsdeans e
adsvaumenima3eusifeumneussiidusw meatuayuesesuedlodunnasdu FusantunEens
nsevTAnBNS audsdeudne WunaueddglumsenssiuaunmmgSeuiazduaunnaivenuss ngliiag
ogfludsrnswarteldegnedsfu wienugnusesumalalitfSoudiuinauns Indlaildiiesedn uifondsadrsassd
ua Taussamansndendalvitwheflueines

waansieuiauniinede CBL uazinuiiiady

msdamaFeusiianumnzanazansaduaiumsSouivesSouazdesannsanzdulSouly
aulaludonifievlugnsussg TmquarasdinisinniadouiuasidiadimunmsinsdanisSeuslaeld
anuvmeldugiuazdisdnasuligiSeuinanssourmsaauidym Tnstawznsigiseuldeduse
wunslumsuitlgmaindsiingiaeuldtmun fadunsldndednevvesdizouduasdesinunssuiunms
Anfseitgitouddgmedaisadimiuieulutuiouduaduaussougnisiausi uiuddu
nsldmaluladlunsdududeyadaaininwenisldmaluladd aduinuvedrdgluanisswi 21
uazfioiasuadeusssnedussuliianuime uaraiussgdavesFounndauiunistimedauuy
inudsraauIzaIn A sTusy i suiuuniFoudsaligiouasiauslunisaadotuiden
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MIIAMITEUS 9T MUNMTYIUINS Challenge-Based Leaming Uaw Gamification ¥ea319useg dlauay
AagramuadlavessuldAmimsaouwuuuTsserly e Fnduitnueddy iy mefa nseu Madeu
warmTiATIe KnumseAuseuaymsdidusaluiuGeu fetragu melide uasanssiivimeeesmagous
Ineldnmeunsidugiu annsedaaBuliiSeuldsumnug Wemsiidnsa lisulszaunsalmesuel uazdile
FAudAfanG gty (Jiemwittayanukul, 2025) wenanil nsUseyna 1Y JUBUUNTARUE9as 9@ IR (CCPR
Model) Fsaeretangi3oulu 4 87 1hun 1) maedinmesiieanudlafidnd wazamuduuds 2) msda
s vassdiiionannddinnmsdansdssous 3) meAakanmmioawHaruB LAy sUR TATIidues
PULRY uay 4) MaAnsuinveuilagnilsindiindedsnuuazdanaden unmeisnanaeandestumsiaL
i3 eulanansnisouy auss ngldeg 19ad19as3d danusuilaveu wazdniusdonad & suuUadudeas
(Sirichokchaitrakool, 2024) lurauzifediu MsIamaseusaunseAR Iavedlneingswsg nskauNaITEIng
susRaduiumelulafadelval iy mald VR Al ussunamesusaulatiifionsFeous nmaysanmanusidiuie
U maafendamas wavesusialiousia saenaumsiannaslimdensudedumadsumtas weluled Sadu
nauadAaivIeEs a1 winuel aduayunseysny Sanssaviesiu uasaiueS et sBeus vasienty
Faduadesdefitrwensziunusdnglidulauunilanlsegsavasse uazdadulnebigydeendnunivesd
(Tosin et al,, 2025) B398 WU WM saeUNguaues edmsutinS sussAulsenAnunousu A9
lﬁ%’umiﬁﬂmmzﬁmuﬂﬁﬂugﬂﬁiimmﬂéﬁu deweuns LI unmsgrumsaeuiil anwdmivasiaevlueuan
wieuriaiaueliimsdfoiftududentuunmemsaoulsy Ymansousdne dadudomiidelidlariuus
warInvaanuss nenelasvnaveraw nsdles imswughia denn nmw wardanusssy vinlulagdundudililasu
AT ﬁqﬁmmmyimmiﬁﬁmﬁu W M waedePuAne SnveeninsaeulinsSeumsaeu
Heuinaulalapg1eidnenm Juthaset & Bankrithong, 2021) s Ummmﬁmmsﬁﬂszqﬂﬂ% Ny 5 Nae3
TumsdamsdsuduseRmansausd vidluduvesmussneuasausiey Tuan daeligFoudanudladadn
AT TnwENsARIAEs MIuemanANg wasmsusuR it eustynld luaaumsaliivannvanelsieg el
UszAviB o BeazvioumsainssuiumaBeusesaiiusruy uazaenedesiuuunfn Holistic Music Education
siatiuviarud Vinwy uasnadnunvosEsuneasuiau (Sontinuch et al, 2025)

oty ﬂiaULmeﬂmiL‘%auifﬁ HeLHETU Challenge-Based Leaming, Gamification, CCPR Model kag 5 naen
{ FedodunquiiBeysanmsimeuland i3 sugalvi TaeveiaduassmmAnad uassd msfidiuguidegn
wazruSUReaUAadsrarasnden sutnluusdundoudinlumsenssiuanAmdnms uasmsuFoR
YassBeumsasuuss sl unmsAnuiivennvians ansvimmefiddgluetnan Aemsasnsaunasyrinams
THmalulad il eunmaFeus funmssnw “Walaveswueng” Aidsoguunnguinussamiasiu s
wiAlulagazgaelinsdeudinviulan usnsvaensunues melifiaaemdale qursenm wasauduguoy
andulavdiieg ¥nivms wasdivusleuedessmiundnou weliauss e wdidindnuasdunumly
TanewnAnliae a3

1. m3iFeuiauns nemsiulandvs ofanssui i eulost uuundings wos S ou il ensed uauAn
a39assA ey IS suteaiun A vemuns eludinusedniu Ined g uuiAnves (Schiavio et al., 2020)
3R nwausE Afigaunmasaseuagu 5 HAvdn A fusuneuaznisnseyii duius funsiduuagnns
indoulmyneaus’ mslfimaluladiflensiSeuduasmsaitsassrauss UszaunsalduiafiveligGouaing
anavanglunuaus? unummesaglugiusgsuensiEeus waruurmadeny Tansss uasduandenseus
Aoy wvnavanildlugmasemouiime wu “esvheddlsliauiumiadamadneiue vie “andres
i panun3lygas TikTok Idagdls?” Ausanilla feausivhligiFouddnsunaninusgd wideelndla
e inglulanasigvalldedauviass
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2. M3l nalnnand aui wwsegala (Gamified Elements) N3l nalnvesinand ud uaumi wes
mM3seus PrvadrusepdlawarussemanaunauuliiudSeu daeg i MIasesyuvaraLngiug 51978 A
wiemsUandeniineglmidlo Sewihn1snadua uenanildeninsaeeniuumsut s udes wasse W ns
UszmemsiseuSeanadlneidlvllaglduounninda ssenmsiiassnsaumssnedudluguuuunuesulai
Ava v oA o oA v a v & Y ) a a ] A O w v
HiSeudessuiaiu elinsiseugulumsanuiueiy wasiansidimusiu nnsdsenunseld Leaderboard

] A v a ° 2 ] @ = | Yy v = < A A
wuungy Wedaeasunmsyhouduiisinnminswsduneyans dwvyelgseuldldauns neduesodioluns
undauazassassaadvisuiu

3. MIseudideiuile (Collaborative Leaming) MaBeuiauss nsanunsaiaiuaswinwenmsvhauduiiula

I a a ) ' | Yo | 1Y) v a A . ] I3 s &
919l UsEAVE AW Fegatu TRdniFeus i uas1vrauns @ilou (vitual ensemble) Tngldaovdwas wioueay
AU uauaslunsiuiin uesnaudes nnuhaualdunsuansesulal myvhoudnuaeiliasgeligiseuls
waniasuauAnwiy st uasissudmevinauedelissuu wenanvinueruausEw s eudalasy
MINALTIAIUNERENT MUY LAYMIESNANUNNTWYNIE TR UUTEAUNSAIN9AUAS
v = v . . a v - A v v a v

4. M3azviaunan1nseu; (Reflective Practice) i3 o3 avauy salfisiawd i 13 oy ladlenaasyiou
(reflection) AwinuadlaissuiasUszaunumalunvuInms feg1au vawnigSeuliilasnsduiinmes
ne vsemsuanunseaulat mnknasldasiowinBeuieslsvivnuinueaus AnuAnaswassd My
S dnNsIamsiuanuyimeniiay asasiinsussdlunalu authentic assessment 1 M3Useiy
PNNANUTIY NSUARSER 150N kaUelUsANG INNNIMIaRULULYIBdN WMol Seuiunuailuddinues
as szl lurui v e wLes

5. MasnugndnualiasauAvemuns e (Cultural Identity and Value Preservation) wiinslt Challenge-
Based Leaming ez Gamification 9sAtuAUvivNg LasAnuayn uidsdfgmanstaleaiunaameinmsssy
wazndUayanaussing Wy nsBeudimusafuneunsiailas viensesunennuvineneUse Iimansvaanasi
v a o w = A 9w @& = a1 A a Aw o e o @ o Aaaa =
Hiseuiadln dalviwininueariuitnuss inedlldifieennineseusng widuluiuusssuniidin aunsodeulss
fulanadelval uaeilnusedriuls meSeusludnuaztiazasnnnuinewss waraseeumagillaludndnual
wazrudulvevesdiSey

LY a 14 al v YV a (% ¥ U d‘ a ‘:{I
m3dansiseusaues inglugatagduisandiuanuimmelunsuSuuasunng Uhuumsaeuwuusiam
wunsaevensrauzaneg lWakiseu indunssuiunsSeuindSeuliansuavasaUssaumsalieniies
Toamznsinaisidanuasnudiliedy mldlunsSeumsaeuduwumailasy
auaula mszanusaUannd wviansegdle aieemaunau wasUgnileinuelusmssui 21 iugSeula
pthalivseansam madeuuidalalemaliiinnmsysannstiumeans wu nsiwesleswusiineiumnealulad
UseiRemans wienw vibiauss inefinaai wasiluiuiiuiinsseuiireulandlangalvd uunn1319
Waruiey il

A1379 1
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usggﬁuﬁgéql,ﬁu N3EEUUUULAY N3EUSBInRIUNUTRIATY
us939la usegdlas MnAEYnLA YT aun vinme a31eusegelannnseuy
wazn1siidauson Wi 51938 wagn1sasneanudnsa
\n 9 idudeds
mawenlosgaaiouas | $1in liaonadedanidvia \Boulvsnunslnedumalulad
walulag wazAwaulanuguln laniatiou wazAusINadle
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UTunn e
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AULUY ANUANASINETTA LagnITIAN
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i1 Sontinuch et al. (2025)

N13UT LB UTENTIUUININITT BT RUULANKA FULUUTIT RN gy agrieulviiiu
fafaminisdidy Amsilvuiuldlusiummenis@nw WefiundaninsouiliiudiTousulvl
fuussgala Msiseussiuiu nsAnaiieassd uieusiudnisd oansuazadrsnnudiladiaimusssy
naenIuMIEEiuinInious MnfesSeuduuruuarlanidva Auvandtiidiuin mnannsonaousy
puslneiiiuguiuunsBeuiiaenadesiugnadie aunsinearliifies “Ssey” uies “Wasszne” Wy

wawrieImusssuswalie Mavandndyananudulnewasiasuadseuannisinwegiafudnenin
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WY Whnnegiey fanssw/n1snanan naln Gamification wangw/
(Active + Game) Usziiuma
WU 1 lattug wtadu ‘s’ du q AZLUL Y50 dindadvinuy vise
Wuduiugi Saveshues Tilniiagyinye Ues19ia v3e pAVEuNsIduHL
waziaulagnaes (WU T, uea, Jandaneu AU
ARETCTAlY ONIRUTR)!
ANIRITIEUAAR/6
WWU 2 Seuisiuiuuag yhaunguadsdun AZWUUTIY Y38 JUSNAUNGY Uay
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WY WhnnegiSey nanssw/anshavan naln Gamification MaNg/

(Active + Game) Ussiliuna
WY 3 doansuay yasianande/msuans Sufin - 115RTlve) (Quest)  WAMIUNELNS uag
NeTEY wounsaen  ddleduvdelad/dnddled den  vie meta-dudy/  misusmidiuann
gyuvulanfdvia  ausslnegiuu YuyuviTeunannesuoaulatl ALY Wilew/n ieu
RS wondoansthuiausisy 1A% agUasGous

fian Sontinuch et al. (2025)

N15Y381N15 Challenge-Based Learning (CBL) Uag Gamification 1011iun133AnT1sieusauns lng
Hunmiiauemsuiuiimsasulsiviuasie nisadediflydfineulang dadumetauineediFou wagns
$15anauAmsTamsssulundeudu fissuazlimdgylandfiianuvune Woulosiudingia wazldnns
uitymidsavassdiduniesiolunsFoud varinalninutionsefuusegslanazanuaulasgasiolilos
yilinunslnegaueslildiies “Juluieniou” widuuszaunisaliivimie wazaynauu naieus
SnunriFeglifiouimunliiainuenisiniinsgd mevinussiy nsdeans saufimsasfounuios
Fadurtnurddgmesansssi 21 TudsruunmsAnunisysanmssuuuull fnadogsenisenssdu
A mnsdanisiseunisaeu Ineidamdviasamsaiminiidugdiuisnisieus (facilitator) snning
denemileviiesdiodien Snisdiaianinuindeunmafeusiigoronsysaunistuaisyien wu
mwilng daudnw wiemalulaBansaume Weovenenalusziuuloue Aansadusunuvveanisufsy
nsAnuilidenloannug vy uarfausssuddeduedsauga gavioudanisdansdouisluuuilay
Prweydnununiing iuasmudonssritwsanimusssudulangaiasia wazduseiunalaligiSoudiu
ANANYBINIBEuE TS

unasy

miym’mmmaﬁ@ Challenge-Based Learning (CBL) wag Gamification 101AUNISIANITLTEUNT
doununsing lowansbiiuisdnenmlunisadiusgdlawaznszdunsiidiusiuvesdiseuegrnlugusssy
;EL‘%WMLWU@H@ﬂwuﬁwzmmum%l,mﬁju uAFIlANmUIAIINAAILATIZYA NTUAT YN UTIAT19ETIA
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939909 138u danalinuniinedinsaaatuazanunsauyatulalugaddvia Uiemwittayanukul, 2025;
Sirichokchaitrakool, 2024) @onana 09A UIT1UT T8 15 94 Publishing Preparation, Experiences, and
Expectations of Music Education Faculty in Higher Education 494 Koner & Gee (2025) t1'u EJ%WW
msAnwinunsidusnguddlunisatvayumsaununiilanitsuagasdluasaniferdunszviums
Bouf delundvesiuurihangideng uasdssaunsaivesiindsins mnsgndndsanudime uay
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uaz Gamification Jadunumeifanudullfidewseing wazanmnsavenenalugnisufsunisiouns
aounumslng ieadiSouiiinuzseudu Sanunagilaluanudulne uasnioundglangalvsl
Isioensadnsassd uazsiunsg

LONETD19D

Al-Jawahry, H. M., Al Sadi, H. L., Hussain, E. A, Muhsin, O., & Tabaan, A. K. (2024). Harmonizing
Engagement of An Innovative Framework for Inspiring Active Learning in Music Education. 2024
International Conference on Emerging Research in Computational Science (ICERCS), Emerging
Research in Computational Science (ICERCS), 2024 International Conference On, 1-6. Retrieved
from https://doi.org/10.1109/ICERCS63125.2024.10895053

Membrillo-Hernandez, J., Ramirez-Cadena, M. J., Martinez-Acosta, M., et al. (2019). Challenge based
learning: The importance of world-leading companies as training partners. International Journal
of Interactive Desien and  Manufacturing, 13, 1103-1113. Retrieved from
https://doi.org/10.1007/512008-019-00569-4

Ministry of Education. (2010). Core Curriculum for Basic Education B.E. 2551. Cooperative Union of
Thailand. [in Thai]

Koner, K., & Gee, J. (2025). Publishing preparation, experiences, and expectations of music education
faculty in higher education. Journal of Research in Music Education, 73(2), 137-158. Retrieved
from https://doi.org/10.1177/00224294241285323

Khochprasert, J. & Anukul, T. (2022). New decade of music learning: Forward UDL management.
Social Justice and Inequality Journal, 3(2), 21-37. [in Thai]

Tosin, J., Kantasiri, K., Saadnak, S. (2025). The direction of music education management in Thailand.
RMUTK Journal of Liberal Arts, 7(2), 1-12. [in Thai]

Trinick, R. M., & Joseph, D. (2017). Challenging constraints or constraining challenges: Preservice
primary music education across the Tasman. Teachers” Work, 14(1), 50-68. Retrieved from
https://doi.org/10.24135/teacherswork.v14i1.103

Prachusilpa, P., Sunphakitjumnong, K., & Sompong, N. (2020). Comparison of learning achievement
by challenge-based learning among Matthayomsuksa 3rd students with different levels of self-
directed readiness. Sukhothai Thammathirat Open University Journal, 3 0( 2 ) ,
107-117. Retrieved from https://so05.tci-thaijo.org/index.php/stouj/article/view/206 6 9 6
[in Thail.

Juthaset, C. & Bankrithong. S. (2021). Approaches to teaching Thai music theories to lower secondary
students. Jounal of Education Studlies, Chulalongkom University, 49(2). [in Thai]

MsENSANEANERS uRINendeasvaiuaduns menvadaed 39
U471 37 avui] 2 ideunguniny - §9viAu 2569



Sontinuch, T., Meearsa, J., & Phansure, V. (2025). Learning music history with the theory of 5
knowledsge spirals. Bansomdej Music Journal, 7(2), 47-63. Retrieved from https://sol 3. tci-
thaijo.org/index.php/MusBSRU/article/view/1393 [in Thai]

Saengpraew, D. & Prompes, P. (2025). Flexible leaming: Enhancing leaming opportunities in higher education in the
digital age. Joumnal of Education, Prince of Songkla University, Pattani Campus, 36(1), 25-36. Retrieved from
https://s002.tc-thaijo.org/index php/edupsw/article/View/26 7420

Saifa, Y. (2014). Challenging Issues in elementary education: The beginning of changes and
development. Journal of Education Studies, Chulalongkorn University, 42(3), 126-142. [in
Thai]

Sirichokchaitrakool, S. (2024). CCPR model: Creation of characteristics of modern learners through
creative teaching method. Journal of Education Studies, Chulalongkorn University, 52(4),
EDUCU5204002. https://doi.org/10.14456/educu.2024.50 [in Thai]

Posrithong, A. (2019). The scenario of the characteristics of music teachers during the next decade
(A.D.2018-2028). Journal of Education Research, Faculty of Education, Srinakharinwirot
University, 14(1), 160-170. [in Thai]

Jiemwittayanukul, E. (2025). Active leaming for sustainable development goals through movie-based learning.
Journal of Education, Prince of Songkla University, Pattani Campus, 36(2), 1-10. [in Thail

da Silva-Ovando, AC, Rojas, B. F. & Manrique, L. E. V. (2025). Implementing challenge-based leaming experiences
articulated with a social focus: Impact and lessons leamed. IEEE Engineering Education World Conference
(EDUNINE), Montevideo, Uruguay, 1-6. https.//doi.org/10.1109/EDUNINE62377.2025.10981324

Schiavio, A, Nijs, L., van der Schyff, D., & Juntunen, M.-L. (2020). Editorial: Towards a meaningful instrumental
music education. Frontiers in Psychology, 11, 1-3. https://doi.org/10.3389/fpsye.2020.625994

Merrick, B. (2024). 'l love playing music, it's challenging and | meet new people: Investigating co-
curricular music participation, student wellbeing and connection in the secondary school
setting. Australian Journal of Music Education, 56(2), 36-51.

Cook, K., & Aaron, L. (2025). Exploring the effects of gamification on student engagement, outcomes,
and perceptions. Radiologic Science & Education, 30(1).

Holmgren, C. (2022). Empowering piano students of western classical music: Challenging teaching
and learning of musical interpretation in higher education. Music Education Research, 24(5),
574-587. https://doi.org/10.1080/14613808.2022.2101632

Horsley, S. & Waldron, J. (2017). Challenging music education: The transformative potential of social
media. Proceedings of the 8th International Conference on Social Media & Society, 1-5.

Tasaddug, M., Khan, M., Salman, N., Rao, M. A. Jamal. (2021). Exploring the effects of gamification on students
with rote leaming background while leaming computer programming. Computer Applications in Engineering
Education. 29(6), 1871-1891. https.//doi.org/10.1002/cae.22428

MsENsANEANEnS unInendeasvaiuaduns menvadaend 40
U471 37 avui] 2 ideunguniny - §9viAu 2569



Journal of Education, Prince of Songkla University, Pattani Campus
PSU- Vol.37 No.2 May - August 2026, pp. 41-58

Research Article

Guidelines for Enhancing Adversity Quotient
in Primary School Students in Schools under the Bangkok Metropolitan
Administration: A Mixed Methods Research

Krongthong Tovaravirat*
B.Ed. (Early Childhood Education), Master’s Student
Department of Curriculum and Instruction Faculty of Education, Chulalongkorn University
Kirati Khuvasanond
Ph.D. (Curriculum and Instruction), Assistant Professor

Department of Curriculum and Instruction Faculty of Education, Chulalongkorn University
*Corresponding author: Krongthong.to@gmail.com
Received: October 31, 2024/ Revised: July 22, 2026/ Accepted: August 5, 2026

Abstract

This research aimed to: 1) examine the current states and problems in developing students’
adversity quotient (AQ) in primary schools, and 2) synthesize guidelines to enhance their students’ adversity
quotient. A mixed methods research design was employed. The quantitative sample comprised 856 primary
school teachers of Grades 1-6 in schools under the Bangkok Metropolitan Administration. Research
instruments included a survey (content validity index = .97, Cronbach's alpha = .965), focus group discussion
questions, and a semi-structured interview protocol validated by experts. Qualitative data were obtained
from six teachers and three experts. Quantitative data were analyzed using descriptive statistics (mean and
standard deviation), while qualitative data were analyzed using content analysis. The qualitative findings
were integrated with the survey results to explain the quantitative findings and synthesize the proposed
guidelines, which were subsequently validated by experts.

The research findings revealed that: 1) Teachers reported high levels of implementation across four
key areas: curriculum, environment and learning atmosphere, learning management, and assessment and
evaluation; however, operational problems were rated at a moderate level. 2) The guidelines for enhancing
AQ include:

e  Curriculum: Analyzing the school curriculum and integrating AQ into the curriculum.

e Environment and Learning Atmosphere: Creating a conducive learning atmosphere, organizing
classroom conditions, and establishing a shared understanding between schools, teachers, and
parents.

e Learning Management: Planning effective learning strategies, analyzing individual student needs,
and conducting specific activities to develop students’ AQ.

e Assessment and Evaluation: Developing documentation for assessment guidelines, implementing

diverse student assessment processes, and monitoring student progress.

Keywords: Adversity quotient, Primary education, Learning management
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nwensuazeiyidile fdauddylunisananumiesnitalu wardwnalvinganunsadnduns
duaSuvinwedinvestnseulaegaliusedvsna

3. Uyvmwasagiuanudlanisdaaiuaduauisalunisdiiuguassavastiniieudszaudne
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UdRnudunuvegrsimangay 8n7s Chongdengt & Lenanan (2023) Fonundgmlunisdnnisseus
iAnanmsvinesdnuiuaranudladal foR mlrnsdansseuslifivssansamyinfians §ideda
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2M5ENSANEANERS URINeNEuasvaIuasuns menvadaed 99
U471 37 avui] 2 ideunguniny - §9viAu 2569



yiynewsngan denndestusuluumMsAnuan Ussmaduu (Lewis, 1995) ffunisaisaniziinden
TiseuldndyivguassarsennudauduiniesludinUsedniu Weduasulidnfnnszuiunswidam
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Abstract

During early childhood, the brain develops rapidly; therefore, promoting Executive Functions
(EF) is crucial for children's learning, self-control, and social adaptation. This research aimed to:
1) develop a recreation program that affects EF skills in preschool children, and 2) study the effects
of this recreation program on the EF skills of preschool children. The sample consisted of 60
preschool children aged 4-6 years from the Bang Mueang Child Development Center in Samut Prakan
Province. The participants were selected using match-paired sampling and divided into an
experimental group of 30 children and a control group of 30 children. The research instruments
included: 1) an EF skill assessment covering four dimensions—cognitive flexibility, working
memory/focused attention, initiation, and planning and organizing—with an inter-rater reliability
(Intraclass Correlation Coefficient: ICC) of 0.78, 2) the newly developed recreation program to
enhance EF skills in preschool children, which demonstrated high content validity and
appropriateness and 3) behavioral observation with a reliability coefficient of 0.96. Data were
analyzed using descriptive statistics, dependent t-test, and independent t-test. The research findings
revealed that: 1) the developed recreation program was highly appropriate for enhancing EF skills in
preschool children, and 2) after participating in the program, the experimental group’s overall and
individual-dimension EF skills were at a good level (X = 2.98, S.D. = 0.04). When comparing between
groups, the experimental group exhibited significantly higher EF skills than the control group at the
.05 statistical significance level. In conclusion, the recreation program effectively enhances EF skills
in preschool children. It is suitable for application in child development centers or preschools across
diverse contexts. Teachers and caregivers should be encouraged to implement these activities
systematically. Furthermore, the program should be continually adapted to align with various groups

of children to maximize long-term benefits for their learning and development.

Keywords: Recreation program, Executive functions (EF), Early childhood
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mMsduasuinuznsuimsinnsmiifivesanss w3e Executive Functions (EF) dafunszuiunisvinny
vosanosduntiitugslun1snuauauAn o1ual wagngAnssuiioussaitimang (Dawson & Guare,
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961984 10991 UMM TANLTOYTUINTNSENTABENTINUNL 11590T0 UazNSEAEUNISALAR
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Lagmsiisuasiiovhriuaniunsaidsiaesivhmenumguinsesnuuuyszaunisaliunuinis (Rossman
& Schlatter, 2015) Tagvin1s@n® o AudimunAnanuIndes Jaminaynsusinig dWeotdusunuu
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Tusgauun

2. MeraansiinTluTLnIUTuNUINg ngunaaeiivinyy EF gendingumiuay
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NIDUKUIAANITIVY
TUsunsudunuinissesinee EF luandguds Ae n1seenuuugduuuianssudunuinis

Us2nauale dunuIn1suTztanfalinonssy 1y AW AUAT LAUS) a¥AT 1350NTTU LAZITUBALIN
fi{3dveonuuulidanuasnndosiuinguszasdveslusunsudunuinisdesinweg EF ludnugude
TananuuIAnn15IAtUSWATY APIE U84 saafulkaraty (Austin et al,, 2015) Usenaunig 1) nnsUsesiiu
(Assessment) 2) N15213964U (Planning) 3) n151lUlY (Implementation) waz 4) n1sUszidunaluswns
(Evaluation) kazLuIAANITIANINTTUMILENIUNNTAL 6 UT¥N1T V09 TodLNULazdaAaIABS (Rossman &
Schlatter, 2015) Usgnaus 18 1) 150U duWus sen3195 191570 lUs5wn5u8 (Interacting People)
2) isannanienn (Physical Setting) 3) gUn30in15191981379 (Leisure Object) 4) laseainevasianssy
(Structure) 5) A udUSTOIII15 (Relationships) waw 6) Sinsiadeulmuesiidhsaa (Animation)

d2u EF luidinusude Ao anuanunsadiiinannnisiauresauesidanuigadestuninude
915ual ANFAN warngAnssuegunzan d8vswaseaiudnsaludin Ussnoudie 1) msbangu
ATINAR (Cognitive Flexibility) 2) n15dlaanda (Focus/ Attention) 3) M535unazasiien (nitialing) way
4) NNFINNULAZALHUNTT (Planning and Organizing) (Anderson, 2002) amun1wdsznau 1

AaMwdsenau 1

ASOULWIANNITIVE
AuUsAu Aauusny
TUSHNTULUNUINITADNNBEAITUSUNISINNNS ‘ PINWLAITUSUITINNITNUNTIVDIEUD
winfivesaueslunnuguie TuinUgude

5ATUNTINY
mﬁfiﬂj&ﬂ%ﬂﬁlﬂﬂﬂﬁﬁﬁ&lﬁ!wmam (Quasi-Experimental) kuu Two-group Pretest and Posttest
design AvuslingunanosaniiuUsunsufififoainetu dunquauauazidisunisianindeudau
ndngnavespusiaunindnuinies Sszevnan 8 &Uasi vinafudeyalundunaassuasnguaiunui
oULALMEINITNARDY
1. Uszvnsuasngunlegna
1.1 Uszns Ao wndgude (vrewazndd) o1y 4-6 U vosqudwaunanidnuiad o9
FuauIniles dunetiles Fawmdnaynsusinig 91U 92 AU (Bang Mueang Child Development Center,
2023)
1.2 ngudatng fo Windguioeng 4-6 U $1uau 60 au FednidenunannUssrinsviavan
92 A HunszuIUNIIAAnsases i uszuy Tnslududuisethaziuuanuuuussduinee £F
ui3ssaduangdluiniieutadneendunguiifezuuugsniuazsinitdiade MntuTaduduninden
naufet1uignsruIuns duuuudug (Match-paired Sampling) #agf3delddnidonidnfiidnuwaznis
Uszansuazilugiuinuedlndidsstuiiaaudug fuludnuugvidsdends S1uau 30 4 Tasfiarsun
PNNTIANNABAASEY 3 A1 b 1) dazuuunegeunawseu (Pre-test) luszAuineniunielndifigariu
2) fsenggat Uivindu uay 3) Wumadedtu Weldaimnzauudisvihnsduuenusazauluaidng
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NANMARDY 30 AU LAFNFUAILAL 30 AU IlpanALARIARABUINFILUSITINFeuRLAug udLYAAS
SRR mummmmsmﬁmuI@sm’Jﬁ]sﬂ,mmmsmaaumﬂmmamwmmLaasm LUUUAIYADRA t-test
diefusuanuninfisufuresiiaesnguneudunismaaes

\nain1sARLaanId1vaIng ui29819 figtadl HAduimualnueinIsAnienngudiegis
donndaanunanasesssunsivslunywduazszleuisidetmeans lnenguiiegiwondunnuguiowne
Vevidends 0193zmIe d-6 U Amdsdnweglugudiaundnidnuiaiios Insdnwn 2567 uazdeslaidl
amezmaduthsgunssiifuguassadenisdoasuagnisiianssuunuins ﬁdﬂﬁfl,ﬁaamﬂﬂajmﬂmma
udnuguiedadadunguivszune §3dedsduiiunsmuvdnasesssulaeimunlinisidsuidedes
lisuanuduseuduatednualdnusangunasesmsedunulagveusssu (Parental Consent) Aaug luiu
msuansawasiaslaBusendnsnAanssuvesiiniesussiuimnz ey (Assent)

uanand 1 oauAuFILYTININdeuR1uANLANA 1TBIRAILINT Y901y 4-6 T
fiflanumdoudegelideddy §3TeTdd8nsmuauanuuUsUsuiemsdanauiiognsuuuug
(Match-paired Sampling)ImauﬁmqLLazizé’UﬂzLLuuﬁ’ﬂwmiu%fmiﬁi’mmiﬁuaaammLﬁymﬁumﬂu
fautssalunisdaden welidulainangunaassuasnduaiuauinnsnszanedveseny fiaunauas
ﬁﬂyumuwGummiﬂﬂé’lﬁmﬁ’uﬁ'qm 3n3rUIunTsana Iz Ivanenfainnsidenng uiaot e
wazifinanudissnsenigly (nternal Validity) Wifuranisiseldegnsfiuszansnm

insinsAadenaanvasnguiagig s 1) Wiawisadisaululusunsiunuinige
#Asu 8 dUn9i 16 afs Teoradmalinisfutiadednnseri (Treatment) lideidosuazlaifisinodie
MsuinYENsUIMsIanisvesanes uay 2) msufiasnislideyaniensuiiainnisise lunsdi
Funaseansofnuguiefinnudszasdazyfnisidiuson nieliadaslefiazlvdeyadiiAsrdesty
N3EUIUNTITY Benseumquisdeyanisdananginssusenineihianssy deyannmstiuiinnanu uay
doyanzuuunuuulssidiuinuemaudmsdanisvesaues lnefidouarasussindu

2. \wasiionside wdosilonside T 3 du dil

2.1 wouUssdu EF TufinUgute S1uau 4 du S 16 9o Sefideatalunuuufnues
Anderson (2002) fdnwauztunuuninsusyanaan (Rating Scale) 3 seau lngaanuuulimnzausuiin
Uguiernugamaudiuiu 16 4o Alsunmuszneuiiietislumsdndulaidensey AseunquaNssnuzed
aussdiumt 4 du leud 1) funsBemguniudn 2) Fumsldlaande 3) fumsiisunazasiion was
4) AUNTINURAEAENNTT IngudazsuUsenausiedeinIud w4 o dnsuinaeinisiviasiuy
WU Scoring Rubrics {{33aimualy 3 azuuy lewdnarunsaujodldmionueslaglufeadsvae
1 2 azuuu e §URldusdosiidaimde uayls 1 azuuy Weldanunsaufudldies deuaziluva
ANUNIIBsZRUNGANIIULTY 3 53AU ALNIIvee Best & Kahn (2006) Ao szauUsUUTe (1.00-1.66)
seduneld (1.67-2.33) wagsesud (2.30-3.00) ilelfifunasiunasgnilumsussidiuisnounasndaniady
Flusunsusield

2.2 Wsunsuunuinsivmusinue EF luiinUgutesiuau 8 §Un1vi $auau 16 ass
fmurd unumdnnng APIE (Austin et al, 2015) ysan155aufuLuIAnesdUsENoUANILN 5]
6 U38n15 199 Rossman & Schlatter (2015) 1t olWasnandosdusssusidvonudnuguiod iFous
FuNIsiausaznIsallioUfUuRase lnglassadnalusunsuiisseziaianidunissiu 8 dUav duavias
2 fu Yuay 45 it uieAu 16 ads wiavafsszneudsAinssuiidnassinauaulavedin Ugudy
laun AaUrnanssy iy ANTIUDITMIE aATUNUIMANNR kagn1siaunalawds lagldnssuiunis
JoRanssufifafutunoutaau dudduiuiionssduaumion dusiiufanssufidufduiusuas
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(%
1Y

nsundeym wazduaguiieasvisunisiseus Jeujadunsininuveaues 4 91w Ae AuNsEanguAIuAn

'
a a

nslalavnde MsTiTuLazaiion wagn1sINULALALTNNTS

2.3 wuuvssdiu BF luindgute uedesfedigideassfudievssungfinssy EF
Tuiindguse Uszneusedemaniiionisussidiu 4 fumdn Téud sunsBavguanudn sunslalaan
10 Fumsiitunazasiierh wagdunmauRuLaiiung Twsuuieay 16 Te wissdledldinusing
IAALLULLUUNINTIEIUUTEUNUAT 3 SEAU ANULWIAAYEY Kedsri (1995) Ao 58AUR (3 Azwuw) serunely
(2 AziuL) uazszAUUSUUSE (1 Azuun) wiousldmmunnasiniswanumnendieiadseenidy 3
5EAU MAwN SEAUR (2.34 - 3.00) seauneld (1.67 - 2.33) uazseAuusuuse (1.00 - 1.66) Tusuamnn
vouednsile uuudnnpatuildiunmmeseuaiismsadadomandiderngsu 5 viw Tums
UssidluAdaianuaenndas (100) Tasfinnusianuaenndesunnnii 0.5 Juld Weduduiiedesdedany
winnzay nieudmsunsiluldunanazUssidiunang Anssuvesinlguisszninanisidsmlusunsy
Tunuimslaegadivseansnim

3. MINTIVHBUARININYDLATBATID

3.1 wuuUszidusines EF ludnusude dlassasrenisliaziuunuuinasinisusziiu
1393A518% (Analytic Scoring Rubrics) 3 5zt titeldidunuimsnasgiudwsuduszidulunisdiuun
wgAnssuinegr1udugusssu lneliseazidennasinislinsiuufe 3 azuuw UJUAMA8nULY
oghagnies 2 axuuu UATRIATneseslitusviorionsedu uas 1 asuuu TdaunsoufdRldudas e
widle sumsnsiadeumuiissnsadaden (100 ndidernny 5 viu Tnefiddviiogsening 0.80-1.00
fiail LB usuaninindeievonedesdiolugusuuudunangingsy §idelddnudumamainiadesiuses
AU (Inter-rater Reliability) Inglidunadiuau 2 viw UssdiungAnssudinngunaassld (Try Out)
F1u7u 30 AU Wiy wdhuaumuILMIAdNUIEANS anduiusuuuinsaieaty (Intraclass
Correlation Coefficient: ICC) Fawuinfiansindu 0.78 sglunamiannaudesiusedugs wansliifiuinnasi
nsUssiiufiaisiudenudanuasislisaduisinansoliesuuldaonedostuodided Ay
newasihluldasaiunguaununaznguneaessely

3.2 Tusunsutfununsfiimunvineeg EF lufinuguds Iekunssuiunismsivaounmnn
wiosdiafransmardaiianuasandas (100) Weduduruiissmsndadomandideany 5 vy
Tnesjiumuaenndessemindasiaisfnssuivesiussnaummquiiduddy dWelfilaifanssuts
16 afs daumgaudaivins Taslusunsugnosnuuuiduusumsdadunuininddasasie fidaau
uiazunuUsEnoufsanszd iy Tanusvasd degunsal wastumeumsasuiitiumeianisioudtiuns
.U (Play-based Learing) Lagn139 wugifauaniilonseduanosdumin TnsgunAanssuaglfinaia
nsansnaaudfunisldnindseneuiieliidniun nsauneuasiien uenand lunnunufianssuds
Mvualiin1suseidiunages (Formative Evaluation) KUl UUFLNANANTTUTENININAINTTU (KPI) uaz
mstufinaaantuau Weussiliuanufnavinvesinuensusmsdanisvesavesluudazduegwaiiles
naon 8 dUavi nouazdwaudiessianudululanuaninaiainnsiinuiihsesiunniiuau 30 au
Feteliusuliilusunsuifidomuagnssuiunsaoufiauysaindeudmiuniteilmanosesnuriais

3.3 puudananginssy EF Tludndguds dlassasrenisiiaziuunuunaeinisussiiu
1F931A5791 (Analytic Scoring Rubrics) 3 5eau 1l et uuwImasnsgrudwiud Idouaze g ide
Tunsduunanuiwazaunmwveanginssuinogadususssulusazujdananssy Ine fvuainusi
AZLUUAD 3 ATLUL WOANTIUTEAUR, 2 AzuwuL WeAnsIUIEAUNElY Uag 1 Avluu weAnIsusEAuUSUUT
FarnunsruiunsasvaeuATismsadaion (100) mﬂ;‘ij’v’ﬁ'm%w 5 vy lnedlAdvieg sening
0.80-1.00 dnogluinmsinuaandasiiarunsaurluldld wei 1 efusuaiundudiuazanaiiu
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panmLAd ouroaa3osile {iduldinuudananginssulusnismeassdd (Try Out) Aunguil fdnuas
TndlAssiunguinogadiuiu 30 au ensnvasumiuaenadesnelulazanunidunnivedassaing
%’aﬁﬁyﬁqwqﬁmm TneAuanmA1duUszans woan1vesnseuuIY (Cronbach’s Alpha Coefficient)
Genuindensiiy 0.96 Saeglunasinrudedussiugann nadnddinamuandiidiuin mensteudids
ngRnssaiie 16 Feflenudaau fenanduusty weeillasasanasinislfazuu (Scoring Rubrics) iy
1ASFILAING TatheanaunaIalAdusuLAnaINNIAAANEEINe uavdanalriaTeallediemion
dmsuihluldussddnanutiamdi (k) lunssurunisussidiunagos (Formative Evaluation) wile
Suinnginssuenfinguiongunaaessiuau 16 A% aaonszesian 8 dUnsildesnaiiuszaninm
4. msiiusrusaudeya vdwnlaseiaisenaziadesilomidelasunsousAananenssunis
N31500193 85550015398 lunuwd unInerdeinunsaians andunisfiusiusindeyaseniig
Founsnga - nanau w.a. 2567 lneditumeu fil
4.1 Fusndunisneass naunaasud 1 mldsunsudunuinig s Ay Iveaiedu
$1uau 8 dUai dUmviag 2 Fu Fuag 45 uift 320 16 fa daudn 3 YuilimdevesdUani Wnndumnans
Fanat1swRanssunisdanssouimundngnsunivesqudwaundnidniduiioaduidnaudu o
dielildsuusraumsaiiugiuilivindontu Tuvaednguauguazsidrimfanssunamdngasunives
@Juﬂﬁmu%ﬁmﬁﬂmaamﬁdﬂ 5 Jusedunnilunan 8 dUai lngludnisunsnuasiaelusunsuiunuinis
fiiutu dmsumafununudeya fifedudduiunniuieyademuedundgunaass iielstulatn
nszvIuMMAansuaznsdananginssudulunalaseatrefiosnuuuly dalunguaiuay §33eld
llE)“U‘1/111’1Eliﬁﬂzﬂizﬁh‘i?uﬁ?fﬂﬂhumiﬂguﬁL‘VlﬁLLaz‘VTﬂﬂTmL‘ﬁﬂiﬂLﬁﬂﬁﬁULﬂﬂJ“ﬁﬂ’]iUi%Lﬁu Scoring Rubrics
og19azidoaud Wuddidunisiduteyawasdunangdnssuludnvasideidy (i eanenf
1un1374b (Research Bias) LLavLﬁ@iﬁ’lﬁ%ama‘wqﬁﬂﬁmﬁLfJuﬁiimﬁmﬂﬂawmﬁuLﬂaiszﬂgﬁuLﬁﬂ
1niign ﬂaumuwamaf\mmamﬂammaLm%mﬂiauma‘umamaaammalﬂ
43 fundsnvaaes onsufmunszezinaveslusunauiunuinis S1uau 8 dUa
TngunaassuaznguauauihuuuUssifiumsuimsiansmihivesausslufnguSoyaduildlivinou
NINARBY
a4 drdeyadldannuuutsadusinee EF ludndsutesianounasndsnismaas
Y9INAUNAABIUALNANAIUANNITIATIEY TnedEnnsmnsadifiil emauuanadlungunnassuas
naueuay Ingldaianaaouanuigruieiuanuunnsanelungy Téun nanisUseifiudeutasndsns
WNTINUIUATUTUMUINIGY F09NENNARRY YINNTATIERANULANGNAIENITIUTUTIBULUY Dependent
t-test WazHANITUTEHUNAINITTUIUTUATITUNUINTS 9 VeInquNARBILazNaNAIUAN Y1ENIATIE
AILLANA1EIN1SUSBUBULUY Independent t-test Tnafmunseduauideddymneadffisyiu
.05
5. M3AATIEdaya
5.1 Bnsziing EF luandgude Jinszilagldnisinsisiadmganssau laun Aseuas
Aede uazAndsauunnsg i udnhanededlduiulanumneauinueives Best & Kahn (2006)
Gouvadu 3 sedu fedl
Anadey 2.34 — 3.00 aneds dngAnsulusedud
Auade 1.67 - 2.33 vaneds fngdnssaluszduneld
AedY 1.00 - 1.66 mneda dwgAnsmluszduuiuuse
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5.2 AwsziianisilSeuiiou EF lubnUguiovesngudietia fie ngumeast uazngualuay
lnen15ATIEAnuLanANn1slungy neuLasnaIN1INAaes (Dependent t-test) seAuAuTtedIATy
yadAisEAU 05

5.3 TinszanisUisudiou EF Tufnusuisvesndguioeeis 2 ndu Ao nauvaaouas
NAUAIUAYN LAENITILATITVAIIULANA19TEYI 1N UNARBILAENA UAIUAY (Independent t-test)
LWUU Two Groups Pretest-Posttest Design sesuauiiifuddaymsadfiiszsu .05

6. MsfivinsANENgudaEng

AdeilldumsusemasnenIsunTaiessTumfeluayusnminedonuasmans
detudl 27 fiquieu A, 2567 Lavillenans COA No. COA67/042 Tagnaunissiusindeya §3delele
HUnAseavetetaainsfide1gmindn 18 9 asuinlunilsdouanaanuifuseuid1siunnside
(Consent Form) uarldtuasmeagiBenifiesntun1sise sudimsinudeyadiuynnaidunudu Sinsiei
wazthiauedoyadululunmeuvindy

NAN1SIY
1. wan1snauIlUsunsutdunuinsaeinee EF luhinugude

wansiaLlUTLNsITUILINTY Adannaamdnn1sinlusunsy APIE ves eoaRuLAzANY
(Austin et al,, 2015) uazN1SINAINTTUMUANTUNITAL 6 UT¥NT VY ToAuNULALARAANNMDT (Rossman &
Schlatter, 2015) Usgnoumefanssuiiunuinig 91uiu 8 dami damiay 2 Tu Juaz 45 uil uIw
16 %y fAAlsansadassdng (Face Validity) aglussdummngan sislugniade e fnquszasd
nsdaRansIumNEnIuNgel 6 Usns uasiaued annsathluianvinus BF ludinuguield fahedn
AINNINUIENBU 2 Uaznwdseneu 3

awdsznau 2
Joyan mlysunsudunuInNg s

Tusunsatiwvnuins
&ﬂ:mnr..msuw-ﬁ%‘nmsvnwxﬁﬂmaum( EF)’lmﬁmlgu"iﬁ

@ anuﬁuua.,ln'mu'w (The Foundation) @

@ msnuwan (Objectiives) :

a W
Tdiud mnsdannguanudia Awms’lvﬂvudo Jnumm-m
uazaslonl HASAIMNITINUARLASA RIS

g

jg @D 2 wwanua eF Tulusunsail (kpis) w(

L)

CF: Cognm e chlbllny FA: Focua / Aiton(lcn |N |r||(m|mg FD Plannlnglnarg nizing
o3 vy s

et

m*? 2 .8 ﬁag

LEWN AN WINTT 8 iﬁ]wm (The 8-Week Journey)
_ Al 12 & afastilon (45 wiflzada) ; Hlawish
&g Berlair Gl

n1s5uszidin (Evaluation)

« Unaiia dolulain szanangin 9 WdnAndaiulans
wanszdu EF Wiad

* danangiinisnazuinerinfioniss

| . I 15=] « anow (@imwantmaseanwluusinsilion) ‘?

= ¢ a o a < a = 67
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AMmusenay 3

F208191UsUATUEUNUINITY

Inglesd

e - KUREC-SSR67/066 KUREC-SSRET/066
©. gfrimfenmm O3 - F3860A No COAST/042 COA No.COABTI042

27 June 2024 27 June 2024 27 June 2024

2. wamsidsanlusunsutiunuimssedines EF Tunnugade
2.1 nan1siassilTsuisuaede wazdiudouuninggiuvesszau EF lunnugude
VAU IIUTUNTUTUNUINITY YDINGUNARDY WagnaudlUTUNTUUNAYRINGUAIUAN AIR1319 1

M1319 1
HANIIATIAUTIUTEUAUREE uaza 1 TeuuuInTgINYee ey EF luinugudy naudrsulusunsy
WunuInITY Y8InguNAaey kaslusunsuuniveingualunu (n = 60)

N1SUIMTIANTS NGUNARADY NEUAUAY
wiihfivesauas X sD. wlawa X  sp.  wlawa p-value
1. AUMIEAEUALAR 293 013 A 256 047 A 5.950 .001*
2. punsialaande 3.00  0.00 B 2.88  0.14 A 2.730 .008*
3, FuMsSSuuaY 299  0.02 A 286 0.2 A 2.610 012%
aadlovin
4. PUNITINLHULAY 300  0.00 A 280  0.23 A 3.450 .001*
ANTEUNTT
57U 298  0.04 A 278 0.24 A 2.710 .035%
*P < .05

M1519 1 uLananan1sIAsigiilSeuieuaiai e uazd1uld g9 uuiInsgIuYesseau EF
TudinUgude waadnsaulusunsudunuinis s veanqunaasd 911 30 AU wazraudlusunsuunfves
nauAIUAN U 30 AU WU NEWITINUTUNSUTUNUINITY Yanqunaaes danadesiuegluinu

v a

JEAUR (X = 2.98 S.D. = 0.04) aNATUNTIAY WU AUMSEAngUANAn dAadeTiuagluinoe
SEAUA (X = 2.93 S.D. = 0.13) A1un15lalaande daadesiueyluinueiszaun (X = 3.00 S.D. = 0.00)

v

A1UNTIsNkagallon danadesineglunaisedus (X = 2.99 S.D. = 0.02) KATATUNITINUNULAE
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fudunts dAedsswegluinaeisedud (X = 3.00 SD. = 0.00) wazndudsrulusunsudnivesnga
AuAu fidnadssmeglunmsissdud (X = 2.78 SD. = 0.24) Weia1sansosiu wui1 sunsdangy
AnuAn dAnadoriuegluinasiszduf (X = 2.56 S.D. = 0.47) sumsldleande flnedesmeglunas
seduf (X = 2.88 SD. = 0.14) #1un15515 uuazasden daad sswegluinasiszsdud (X = 2.86
SD. = 0.12) uagA1unsIeuRuuazsniuns dauadssiueglunueiszdud (X = 2.80 SD. = 0.23)
wandliiiiudn szau EF ludinUgudesesninengunaassuazng uaiuaun1ena in1sid1saulusunsu
fanuuanisiusaiidodfgmaaiiisedu 05 Tnongunaassiisedu EF gandnguanuay
3. wan1sasnanginssy EF ludnugude

nansdunangAnssy EF luandguiongunaass seniradnsaulusunsutdunuinisdiuiu 16
51 maenTTEzLIaT 8 AUATY WU WinUguTedazuuulad sWauinisvinue EF jalunmsanuas
Mefufivgatueswaiomudidudunsifidisauiansss Tasdinsuusddsussdunginssumnsed
weldlusroed uiulugszaviegedaiaulussosdugelusunsy il efinnsansedunudn nginss
fFrunslalasndonasdunsdanguauAnd snsnsfmuniirutadousgasduasiusnvesnisdiiu
Aanssu snefingAnssudunsiituuazasiiovn sufinunmsmaunuuazdidums dnsdaddudunon
nMsUftRnuaznsuidysutuiieusiuiiulfegefius vavinauntuludreduniisvedlusunsy
FanadwsidangAnssuseninanszuIunis (Formative Evaluation) § finuaonndnsuasdoativayy
nansideluszegndanismaans (Posttest) inudn numeassiisediunsuimsdnnisntifivesauesiam

'
aaa

genIneuUNIAaBaraINIINauAmUANEllTud AN et ANsEAU .05

2AUTIIHANTTIAY
9nwaves EF luiinusute ansnsaedvseld il
1. nan1538ed Iiiudn Wswnsudununisivautudsmaegefidod dalunsduasuinue EF
i1 4 1w Feeudiaiidunaduidesnannssuiunsiaulysunsuiifiaunmuasdussuunelinsey
WA APIE (Austin et al., 2015) Y5153 UNTRRNRUUUSEAUNTAITUNUINISHINDIAYTEN DY
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Abstract

This qualitative research that investigates the learning ecosystem of basic education institutions,
aiming to: 1) examine the components of a learning ecosystem supporting innovative teachers in creating
transform in the classroom; 2) develop a learning ecosystem that supports innovative teachers in creating
transform in the classroom; and 3) provide guidelines for developing a learming ecosystem to support
innovative teachers in creating transform in the classroom. The research was conducted in three steps. In
Step 1, three educational institutions were purposively selected. Data were collected from 15 key
informants, school administrators and teachers, using a case study selection form, an observation form,
and an interview form. In Step 2, ten national and local experts were interviewed using an interview form.
Lastly, in Step 3, a focus group discussion with seven experts was conducted to ensure the feasibility of
the approach, using a focus group discussion record. Data were analyzed through content analysis.

The results revealed that 1) the learning ecosystem consisted of six main components and 22 sub-
components. The innovative teachers’ components involved knowledge and ability, behavior, and attitude,
totaling 20 components, while transforming classrooms comprised 15 components related to creating an
atmosphere, establishing a learning space, and fostering inspiration. 2) The development of the learning
ecosystem involved four interconnected systems: microsystem, mesosystem, exosystem, and
macrosystem. 3) The development guidelines based on systems theory consist of input factors, processes
leading to outputs, and feedback, confirmed by experts to be feasible and beneficial for practical use. The
findings suggest that, in principle, promoting innovative teachers as agents of classroom transformation is
achieved through the development of interpersonal relationships and the strengthening of interconnected
elements across all levels of the learning ecosystem. This holistic interconnectedness underscores the

importance of teacher development grounded in the learning ecosystem perspective.

Keywords: Learning ecosystem, Teacher innovators, Transforming classrooms
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Abstract

This research aims to develop a learning management approach that utilizes Game-Based Learning (GBL)
integrated with the Team-Games-Tournament (TGT) technique. This approach seeks to cater to student interest
and elevate their literature learning achievement while also recognizing the importance of promoting active and
participatory learning among secondary school students. The objectives of this research were twofold: first, to
create learning plans for the literary work Ramakien, Episode: Narai Prap Nonthok, emphasizing game-based learning
combined with the TGT technique specifically for Matthayom 2 students; and second, to compare the literature
learning achievement in Ramakien, Episode: Narai Prap Nonthok, of 2nd-year secondary students both before and
after the implementation of the GBL-based learning approach integrated with the TGT technique. The sample
group for this study consisted of 30 2nd-Year Secondary Students students, who were selected through cluster
random sampling via a lottery method. The research instruments used included learning management plans
emphasizing game-based learning with the TGT technique and a literature learning achievement test on Ramakien,
Episode: Narai Prap Nonthok.

The research showed that the two game-based learmning plans using the TGT technique, which lasted 8
hours, were rated very highly (x = 20.80, S.D. = 3.01), indicating they were effective and trustworthy. Furthermore,
students' literature learning achievement in Ramakien, Episode: Narai Prap Nonthok, was significantly higher after
receiving the GBL-based learning with the TGT technique compared to before learning, at a statistical significance
level of .05. The data clearly demonstrates the effectiveness of this integrated learning management in developing
students' literary understanding and skills. However, the study suggests that further research should be conducted
on other factors, such as students' attitudes toward game-based learning and the optimal duration of learning
management. Such additional studies may further increase the percentage of students' relative development

before and after learning management.

Keywords: Literature learning achievement, Game-based learning management,

TGT technique (Team-Games Tournament)
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v a Y @ P A v ) a va v & | ) a W ' Ao
uniSeutuiisendnuin 2 Inglinsdanisseuinniunudugiusiudumeidla TGT ngudiegaluniside
AsaddulniSoutulseu@newU9 2 97u72U 30 Ay Felauainnisguiuusuangy (Cluster Random
Sampling) Me3snsTuaaInngy wissenldluniside laun (1) LLmumﬁﬂmiﬁauimmLﬁugm'ﬁwﬁ’u
walla TGT way (2) LUUTANadugnsNIaNIsITouITIAUAAL 09 FILAETA MW UIT18aIUTIVUUNN
nan153deagUlansii(l) LLmumif%’fmﬁa]ﬂsiumiﬁauiﬂLﬂummﬂugmé’ammﬁﬂ TGT 97U 2 Wi 8 F7La9
finaunnegluseauuniign (x = 20.80, S.D. = 3.01) FIALNOUDIANUMUIZFNWLALANNUNLT 8D VDY
WNUNITADU (2) NAFNNENNNITITEUITIUARLTOY TIULABTH MU uITealUsIuuunn Yastinsaunlasu

(v a SJd' ¥ [ % a v a 1 | = ] a v o aad' [y

nsdnmsseuinidunudugiumemaila TGT naaseuainineuseuegilteddynatanszau .05
%aLLamﬂﬁLﬁuﬁqmv%w%wamaqmi%’ﬂmsﬁauﬁmumammmuﬁiumsﬁwmmmL%"]%LLavﬁﬂwvéhmﬁmﬂa
goalniseu egslsAnuasinisAnuniladesu q LRy L“U‘u nARvasnisBuRaNIsous wuunudy
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5sunAnazdssunssudunt duianszdrdguesnisissunisasuiviavilnemumdngns
wnunasmsAnuduitug iy wsdnee 2551 FatmualigFusosaunsnlieseiissand Anwuuafn
AAT LAz laUNToe UNWM LazAuTL é’mﬁu?ﬁaazﬁauqﬁﬁ@ﬁgﬂm in1sanevonvuUsTINLL
Fessluefin uarausanuvasnie WeldiidsuwAnausduazangilalussanmatausssy
(Ministry of Education, 2008, pp. 37-55) Praneetpolkrang et al. (2022, p. 322) N81731 155UAR bng Ll
WisnduusanniaTmusssy undudunszanasieuanndnulunsase padly fafun1sudanIeve
Fansssulssnd M3fnvnsiuefiaiaiudidyedds dii aufansemninusvgand aomusNe
3 Iimseramunszifafeniunsinunssunii assundnasnitnus uRauzautfvesudd
ussnyguldadassdfestaionimdugeds uundsauiisluefinuasilagtu IenuimEamay Wawn
Inla uazlideAnlun1saduTin (Fine Arts Department Portal, 2020) Fariy nsAnEISTUAREsYaele
HLTgURMUINYENISANTIATIEY AAukudAn waziitednluussyndldluddnuse 91Ty wudgariy
Tassarandngnsnednniwilng sedutusisonfnu i 2 vedsadsuugausgia Smiatonnd Ainns
fvunliasiaoueanuuuununsdanaiseuilaelissuefifumenindouiudn wieuisysans
domsumdnawidnitluutegmihennFoumunnusnyay WelifiFoudlaldheddu

oedlsfin n1sdansBounsaeurssuadluiligtudinsseauligm nmsfinwmadugrdvnanis
L'%EJusuaaﬁfm%u%”’uﬁﬁwﬁﬂmﬂﬁ 2 lsaSsuugansyia Yariadeanil wuin dnisewdiulngliauladeu
2530nd lesarnidlevfiens ddwiienn uag mﬂfniﬂLL‘U‘Uia&Jﬂiawﬂmam'}muwaalﬂam danalvinis
Soumsasuldussauamuitimnendngns Yymieiafaanuuamnanisasuiitiu n1sussensuagns
119991 mmiwumiauwammmaymmm@ﬂa Rojcharanrom, 2017; Homfung, 2014) 91nA1581373
ngAnssuvesindou wui dnideuluiideiliaruaulatundiefodustiann SedluunRmiguuuuns
Bousiiunudugiu (Game-based Learning) anld osaninuanusanseduauaulavesdfi3ou vl
\AausseImaivme aynaun waziiunsidiusalunisiioud 1nuAda 1w Kahoot, Quizzes, Adobe
Flash waz Blooket tHuin3asiofiidndaldinouazdreysanmsning aszdulidiSouimuineenis
wAteyn MSARILATIEY kagN1TYINIUTINAY

uana Nt AIAugafnwINTsiseusiuusIuile (Cooperative Leaming) LLavWwamﬂﬁﬂ TGT (Team-
Games Tournament) Wz AU EBUH LAY Taouvsindeudungy 4-6 au iileudsdunauiny
AeatuuniSou azuuuanmsudeiuarsidunsuuungs mﬂummammimmimammum QEETAY
Al uagvilvinisdsuiiussAnsnimuintu 1nuidefiisades Kanjanawong (2023) wui1 Ans
a']"mﬂ'm‘%ﬂuﬂﬁaauﬂwﬂmimsiﬁi’fmmLﬁum%aﬁmhaLa%umiﬁﬂu%’uw Active Learning @11501nLaY
Uszillunagiseululifsing il ‘vwmm (Knowledge) inweUfjuf (Practice) uazianaf (Attitude) taognll
UsyAvBam muidevanstussyin maduiuuy TGT dwaliuaduguimaniafeuaeiu dudunuide
494 Klinchan (1994) WmmﬂLﬁawlmiumifmmmsuiimim TGT dauaiunsaluniseuivlaniy
findnnguiiSounuuuni uazuiseues Bunyatisai (2005) waz Tullaila (1997) s1ee1unandefudl
dniFeudiFeulasldvaia TGT dnadugrivnanmaieuganinindsuiiousvudufuegafidddymg
anp
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now uswaluTuwunn' Ingldinueeulau "nudefindnlaunsdan” uazuesany "n1siaivingiulnsana’
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Seussundinglusseven

[

3 a o
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2. WeLU3BUWBUNAAUgVIEN19NISITEUITINAR 1389 TIUNUTH MU WISI8AIUIIU UUNN NBULAS
waadanisiseuivestinseutuliseudnuin 2 Wneldnisdanmsdeudinudugiusuiumeda TGT

FUNAFIUNTIAY

| [y

WHUNNTINNTSEEUITIUAR 1309 9IAESH naw wsealusuwumn inudugiusiuiumeda TGT
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N133ANTTEUS
Toeldinudugiusiuiu 4 v A . - I
Luxun1sdanmsiseuilagldinudugiu
wala TGT . .

Y B saunuwalia TGT
1.9Un15L58Y 5

v o ‘{ '
2. Judau 2 HAFUONTNIINTTISIUITIUAR 139

y £
3.4uIANgY \_ SUNYSA MU WIs19alUsIVLUNN y
4.9UNSUY IV

5.5’1461‘;11
N /

BN15ANLUIW
mM59ea55i [WumdeluduSeulisnvanduluuununisidedusu (PRE experimental design)
AuuukaunsaAne) 1 ngu Jananisnnasenau-nas (One Group Pretest-posttest Design)

Group Pre-test Treatment Post-test

NEUNAADY 0, X 0,
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Wugu wagmsimadanisiSeuiuuungunisudadu T6T mdamsiSounisaeu weiduuuinislunns
sonuuulazilugnmsaiaununsinnsfouiiiaenndesiuamnudesnsvesgiFounaznsiiounsaouly
Jaqiu

3. ahaadesiiedmiuneasuaziivdoya fe 1ununsdnnisdousissund 3es suniesh neu
useaiusvuunn tngldinudugusiuiunaia T6T 2uvuianadugniissund 13ee smiAesh nou
wIgalUTIUULUIN

4. fifonvgussdiunsauedssflodiegauifissmsadaidon Tnsdidormg 3 viw 1dud a3

Y U o
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szi’wmﬁymsﬁmhﬂ,um'ﬁaauizﬁ’u%guﬁﬁauﬁﬂwﬂw 2 9183901e U 1YY LagATTININSiaY
Tunguansgnsdountwilng $1uau 2 viw luiiiiduagiaminguanssmeinniving lsaFouunyau-
5wite damiadandl 1 v

5. flounsnaaes {I3glvinguiiegaviiuunaaaunousey (Pre-test) Aunmaidy 311 30 To
Fufetunsianadugvinismasemnssund Bos sunfosh seu uneaiusuuunn uwwadunsiaea
AIUAINTT TIUIU 15 U8 Auaudnla 7 98 arunsiildle 3 98 aunisiesieet 3 4o wazanu
nsUseiiu 2 9o

6. andunianaaes §13eldununisdanisseusiasldinudugiusiudumaia TGT luniae
MeFousi 4 fesh sou wsealusuumn U 2w 8 T

7. vaanaaedlidnifsunaaaund oy (Post-test) Aunnsidey 311 30 Yo laglduuuin

HATUOVITLUUATUIUNIINSISEITTUAR (509 T13AETH Mo wsigalusiuuumn
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TupoUNINAUTIVTINTOYA

[ LAmsean ity ] —_— 2 dszeulygmuninszideya
4. FTYINYATINABUAMNN 3aiunsesledmsunnasdiay
A A 2 v
ULNGRRENG) \iudeya
: 6.9 1UNTNARDS
5.18UNTNAADY —_

EEL%EJUVT’] pre-test

7 AAINSNNEDY

P

E:\JTL YU post-test

4‘ o a v

1A39493I9798

1. wnumsdansiseudlagldinudugiusindumata TGT 2550AR 1309 sniesh new uiseal
USTUHUMNIIWIN 2 w8 Tala astaaeumAnn nvewiudegluseduinian Tnedlglyeiygduau
3 Y11U ATIFFOUAIIUATIVOILL 81 (Content Validity) uaaua1asilainugenna s (Index of ltem
Objective Congruence: 10C) agjﬁ 1.00

2. LUUIANANONEITINAR 1399 3MUATA MaU uITIealUIIVUUNN YestinFauTulseuAnu N 2
N o & v o v N Y o ° ] &
fanwauziluusdediuiu 30 4o Ingddider91y91u7uU 3 U A5I989UAIUATIVEUL BT (Content
Validity) udmasuiininuaennaes (Index of ltem Objective Congruence: 10C) 8g/#1 1.00 §338311n13
Andendaaiundavsianuaennast .05 Jull anduihlunegeuduinssudulssudnuUn 2 aluly
NAUVAGDY KANITIATILINAIANEINIENUTY LuunAdeUiimANLeINIgaYsenIng 0.27-0.77

nsAATIEdeya

1. abAnlilunsiinneideyanadugvinisnisiFeundainisinnisdouslagldinudugiusauiu
wadla TGT Tnelieuas (Percentage) Anady (Mean) AdssiuuumsgIu (Standard Deviation) Laad
NAADUAN (t-test)

2. adAnldlunismaanimiag eefle ldun Ardvidaiuaonndos (Index of Item Objective
Congruence: 10C) ANAMNEINIE (P) wagA181w19g1wun (1) veswuunageulngldilusunsuduiagy

3. addfldnadevannfsiu Idun nssuisunadugninensdeuissund $es s1afesh
pou wesiusuuunn AldlunsinnsSeusinudugusmiumaiia TGT Iagldan t (t-test dependent)
wazn1samszvanuianelalagldiusunsudniogy
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4. MsuUaRanAILINITENINS 1nedAs1eiannsiUseulig uALLULLUUNAFDUNDULALREINTS
FansiFoud suwnfnues Kanjanawasee (2013) annsaulananaunsduivslddad
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Tugnugiidouasdaouldoanuuunaziifanssunsisouiunldnl:

d1115U "3D Animation Full HD" {33eidenlduaiiiudu 3 4f enseAuLaziasuAUY1laLds
JUsTIUTRIiSeu G idulaeanuuudie Canva WnAuiieasliasue1enuauseauauinugue tu
a " 1= o = n YAy £ a = ! a [ & o [ v oA
Aanssu "nusiedin dalaweden’ PIdeldvain TGT Weduasunisinuluiin :nmsdunanuininEey
nsrfesedunazddiusiugs ussennmaduludmennuaynauudiu "vesanunisiaiindunlnsaa 3
nUsrasAnanliliseunsemindenmuaAlssuan nel¥a3dn1siTeuskuungunuuesanuilagyinlyi
nsruIunsayn Whlade uasdudunmuailasgraluusssy wasanuu ludu "wuudndinveniwilve

22101)" §3delduvilniniiiionsiaasuanudilasieyrranasiiniinuenissan ieUsziliugnsougauds

YDIUNLI Y
NAANSYBINITIANINTTUMAN UL AL N DUNIU:

1. wuuRnvinwe agvisulldelungingsy uway wuulniinwe SA3ANNMINY

a L4 =] ] LY <o [ [ = k4 < ' [y a
2. HaMTIATIEINMsUTeuTisunadugrsneutasnaensiansteudinulugiuniuiumaiia TGT a1919
2 MINMENIAEDR t-test dependent tneiUSeuiieunziuunauwasndinsinnseuilneldinudugu

TwAumada TGT

M54 2
HAN TSI U UNAFAO NG INNITISEUITTAUAALS DY TIUAYTA Aau WITIEaIUTIVNUNN NouuasainTs
VANITTIuy

n X S.D. Souae df t p-value
Pre-test 30 10.10 2.87 33.67 29 19.67 .000
Post-test 30 20.80 3.01 69.33

* frldAgyneadfnszau .05

INAITNNUI HANISUTEULTEUNAENGNEVIINITTEUITIUARLID TIUAUTH Hau wITI8aiUIIVY
a0 dl 1 a 1 U 1 d’ 1 U U dl o = 1 L2
wnn AANRAUNBUSTEWYINAY 10.10 duleuuuunsgIuwinny 2.87 wazAnadendusewsiniu 20.80
dhrulysuunnnsgruwini 3.01 egildeddgyvneainnsyeu .05
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Abstract

The purposes this research aims to study the learning management approach based on the
concept of place-based education to promote environmental science competence, and to study
the result of learning management based on the place-based education on the topic of humans,
natural resources, and the environment to promote environmental science competency for 36
students, 10" grade in a sub-district school in Nakhon Sawan province. The research instruments
consisted of learning management plans using a place with natural resources and environmental
problems from the water chestnut farming of villagers in Nong Krot sub-district, a learning
management reflection form, activity sheets, and an environmental science competence test. The
content analysis was used and the reliability of the data was triangulated. The results of the research
found that stimulating students to start to be aware of environmental problems in local places by
studying example situations with characteristics of real environmental problems in Nong Krot village,
using questions to stimulated analytical thinking about issues related to local environmental
problems from the collected data, searching for information on appropriate solutions and natural
resource conservation methods for the place, solving environmental problems and disseminating
knowledge, cooperated assessment with the people in the place, and cooperated summarizing and
discussing the results of the activities. In addition, it was found that students who received learning
management based on the concept of place-based education had an increase in environmental

science competence from basic to high levels.

Keywords: Place-based education, Environmental science competency
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Abstract

Innovative learning approaches that foster analytical and critical thinking skills, alongside
enhancing learner engagement, are imperative for the study of intricate Thai literature. Therefore,
this research aims to (1) compare learning achievement before and after implementing an
instructional approach on the analysis of literary values in Nirat Narin Kham khlong literature using
the SQ4R reading technique combined with gamification learning for Mathayom 4 (10th grade)
students, and (2) evaluate the development of learning achievement between pre- and post-
instruction using the SQ4R reading technique combined with gamification learning”. The research
sample consisted of 31 students from Matthayom 4/8 at Benjamarachutit School in Pattani Province,
selected through purposive sampling. Research instruments included (1) lesson plans on literary
value analysis and (2) learning achievement tests on literary value analysis. Data were analyzed using
Mean, Standard Deviation (S.D.), and Dependent t-test.

The research findings revealed that (1) post-learning achievement was significantly higher
than pre-learning achievement after instruction using the SQ4R reading technique combined with
gamification at the 0.05 significance level, and (2) students' development assessment using relative
growth scores showed an overall average increase of 51.18%, indicating a high level of development.
These results demonstrate that the learning management approach enhances students' learning
motivation and develops their critical reading skills as well as systematic and logical analytical and
evaluative competencies.

Keywords: Literary value analysis, SQ4R reading technique, Gamification, Nirat Narin Kham Khlong
literature
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Abstract

This study aimed to examine teaching and learning management in educational
administration programs for developing educational administrators in the BANI World era. A
convergent mixed-methods design was employed. Quantitative data were collected from 124
participants selected through convenience sampling, comprising graduate employers (n = 56),
instructors (n = 5), and graduate students (n = 63). Qualitative data were obtained through semi-
structured interviews with five purposively selected graduate employers. The research instruments
consisted of a five-point rating scale questionnaire and a semi-structured interview protocol.
Quantitative data were analyzed using frequency, percentage, mean, and standard deviation, while
qualitative data were analyzed using content analysis.

The findings showed that the overall perceptions of all respondent groups toward teaching
and learning management were at the highest level (X = 4.74). All individual items were also rated
at the highest level. The highest-rated item was effective management of the teaching process (X =
4.84), followed by consistent monitoring of learning progress (X = 4.83), student-instructor
relationships (X = 4.82), opportunities for student expression (X = 4.81), and diverse and authentic
assessment (X = 4.81).

Qualitative findings identified five key components of teaching and learning management for
developing educational administrators in the BANI World era: (1) instructional management and the
role of educators, (2) student development promotion, (3) learners' skills and experiences, (4)
technology and instructional resources, and (5) assessment and evaluation. These findings suggest
that educational administration programs should emphasize these components to better prepare

educational administrators for the BANI World era.

Keywords: Teaching and learning management, Educational administrators, BANI World era
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Introduction

The National Education Act B.E. 2542 (1999) and its amendment (No. 2) B.E. 2545 (2002),
particularly in Section 7, emphasize the importance of producing and developing quality teachers,
instructors, and educational personnel to ensure that Thai society receives quality education.
Additionally, the National Education Plan B.E. 2560-2579 (2017-2036) highlights the need for the
education sector to adapt to the challenges posed by the "Bani World era," which brings uncertainty,
increased risks, and political fragility, leading to rising unemployment rates, political vulnerability,
and mental health issues. With Thailand's status as a middle-income country and its education
system still having weaknesses in developing personnel in science, English, and technology, as well
as producing 21st-century educational leaders, the urgent challenges that educational leaders and
administrators must face include social conflicts and violence, demographic changes leading
Thailand into an aging society, changing attitudes, beliefs, cultural values, and behaviors of the
population. These challenges compel educational leaders and administrators to urgently address
issues related to the quality and standards of education at all levels in order to reduce inequalities
within the education system, which are genuinely linked to social inequalities that cause various
problems.

Due to these changes, educational administrators in the BANI World era must possess a wide
range of competencies, including vision, systems thinking, digital literacy, communication and
collaboration skills, and strong ethical values (Bush, 2020; Goleman, 1995; Bransford et al., 2000).
They are also expected to design comprehensive policies and lead learning organizations amid
complex and uncertain environments (DuFour, 2004; Klein, 2020; Dweck, 2006). Therefore, higher
education institutions offering educational administration programs play a crucial role in preparing
competent administrators who can respond effectively to such changing contexts. Although previous
studies have discussed educational administrator competencies and the BANI World era concept in
broad terms, empirical evidence remains limited regarding the specific components of teaching and
learning management that can effectively prepare future administrators to cope with brittle, anxious,
nonlinear, and incomprehensible educational contexts. In particular, limited attention has been given
to the perspectives of multiple stakeholder groups, including graduate employers, instructors, and
students. To address this gap, this study examines teaching and learning management in educational
administration programs for developing educational administrators in the BANI World era and

proposes practical approaches for enhancing administrator preparation.

Research Objective

1. To determine the level of stakeholders’ perceptions regarding teaching and learning
management in educational administration programs for developing educational administrators in
the BANI World era.

2. To identify key components and practical approaches for enhancing teaching and learning
management in educational administration programs to develop educational administrators for the
BANI World era.
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Conceptual Framework of the Research

This study is grounded in three key theoretical foundations: (1) teaching and learning
management in higher education (Joyce & Weil, 2009; Chitchanawanich, 2019), (2) competencies
required for educational administrators in the BANI World era (Cascio, 2020; Mitzkus, 2022), and (3)
leadership roles and practices of educational leaders (Fullan, 2011; Bush, 2020). These theoretical
foundations were synthesized to develop a conceptual framework for examining teaching and
learning management in educational administration programs for developing educational
administrators in the BANI World era.

The conceptual framework consists of five interrelated components: (1) instructional
management and the role of educators, (2) student development promotion, (3) learners' skills and
experiences, (4) technology and instructional resources, and (5) assessment and evaluation.
Together, these components represent the key dimensions of teaching and learning management
that were used to guide the investigation of stakeholders' perceptions and the identification of
practical approaches for enhancing educational administration programs.

The framework also reflects the expectation that effective teaching and learning
management should contribute to preparing educational administrators who are capable of
responding to the challenges of brittle, anxious, nonlinear, and incomprehensible educational
environments associated with the BANI World era.

Accordingly, the five components served as the analytical framework for both the
quantitative and qualitative phases of this mixed-methods study. Quantitative data were collected
to examine stakeholders' perceptions of each component, while qualitative data were used to
further explain and enrich the findings by identifying practical approaches for improving teaching and

learning management in educational administration programs.

Literature review

1. BANI World era

After the outbreak of COVID-19, the VUCA concept can no longer comprehensively explain
the current world. Scholars have therefore proposed a new term to describe the rapid technological
development, increased social connectivity, and ongoing global crises. They introduced the term
"BANI World era," which stands for Brittle, Anxious, Nonlinear, and Incomprehensible, to reflect the
new challenges in the current environment (Cascio, 2020).

In the context of the BANI world era, rapid changes have led to uncertainty and instability
(Wucker, 2016), resulting in daily life instability (World Economic Forum, 2021) and increasingly severe
impacts on mental health, necessitating continuous care and support (WHO, 2017). Additionally, the
outcomes of various events cannot be clearly explained, such as the unexpected global pandemic,
causing confusion in society (Klein, 2020). Adaptation has thus become a crucial strategy for coping
with various situations by using innovation to create benefits. Most importantly, the education
system must be prepared to develop new generations to effectively face the BANI world era.
Students should have the ability to self-direct and navigate life in this challenging world. Cascio
(2020) and Mitzkus (2022) proposed four core competencies that the education system should

develop to prepare learners for the BANI world era:
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1. Building resilience to cope with fragility Building resilience to cope with vulnerability

2. Mindfulness training to manage anxiety (Attention) Mindfulness training to manage anxiety
(Attention)

3. Promoting adaptability to manage non-linearity Promoting adaptability to manage non-
linearity

4. Promoting transparency and critical reflection to navigate the incomprehensible
Promoting transparency and critical reflection to navigate the hard-to-understand (Transparency and
Critical Reflection)

The education system can begin preparing learners for the BANI world era by revitalizing
both body and mind. Recommendations for educational revitalization should focus on teaching
essential skills, such as media literacy and critical information evaluation, to better meet the
emotional needs of learners. Designing "new classrooms" that address the changing needs of
students will help them better observe key points and focus on new control systems, such as
information literacy, critical thinking, and modern assessment systems.

2. Teaching and Learning Management

The incorporation of ideas from different academics shows that teaching management is a
more thorough and intricate process than just imparting knowledge. Teaching management,
according to Joyce and Weil (2009), is the process of choosing and implementing instructional
techniques that complement the objectives and diversity of students. Curriculum, instruction,
assessment, and diverse evaluation are the four main elements of teaching management. According
to the National Education Commission (2000), classroom environment, resource management, and
community involvement are all components that enhance students' education. Chitrachayawanit
(2019) sees that teaching management is a process that links planning, implementation, and
evaluation. With an eye toward expanding students in all spheres not only in knowledge but also in
skills, ethics, and competences that fit their situation. Teaching management should thus be a
methodical and flexible process to support sustainable learning in the long run and quality.

In the BANI World era, learner-centered education must replace traditional teaching and
learning management strategies in order to promote critical thinking, resilience, and adaptability all
of which are vital for surviving in a world that is changing quickly and without warning. Key strategies
should include experiential learning, holistic learning, flexible learning through technology, and the
development of social and emotional skills in addition to encouraging lifelong learning. This will help
students adjust and prosper in a world that is complicated and unpredictable. Therefore, cultivating
creativity, digital skills, and the capacity to solve complex problems should all receive equal
attention.

In order for students to collaborate with others and effectively manage emotional
difficulties, teaching and learning management in the BANI World era should prioritize the
development of social and emotional skills (Goleman, 1995). To help students adjust well to change,
lifelong learning should also be encouraged in the classroom and through practical experiences
(Watson, 2012). Alongside this, innovative and analytical thinking should foster the growth of
creativity and sophisticated problem-solving abilities (Acemoglu & Robinson, 2012). Additionally, to

help students deal with change with confidence, resilience and adaptability should be fostered
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(Dweck, 2006). To help students see the value and apply their knowledge, learning should be tied
to real-world situations (Bransford et al., 2000). Finally, in order to work and live in the digital age,
students need to be ready to use digital technology efficiently (OECD, 2019).

3. Educational Administration

One of the most important occupations for the advancement of society and the country is
considered to be educational management. It includes organizational management, strategic
planning, human resource development, and the management of teaching and learning within
educational institutions in order to guarantee that the educational system runs as efficiently as
possible.  Educational administrators must adjust and equip students, teachers, and other
stakeholders to face a variety of challenges in a time of swift and complicated change. Students
must actively foster and develop these skills in order to develop competent people with a variety
of skills for their future lives and careers. This falls into the following main categories:

3.1 Vision and Educational Policy: Educational administrators must have a clear vision
to set guidelines and policies that will lead the educational organization to success. Good planning
and effective implementation will help the educational system respond to the needs of society and
prepare students with the skills needed for the future (Fullan, 2011). It requires the ability to
communicate the vision and build cooperation from all sectors of the educational organization to
achieve the set goals (Kotter, 1996). Educational leaders must be able to create strong and creative
learning communities to support change (Hargreaves and Shirley, 2009), (DuFour, 2004).

3.2 Change Management: Change management is an important skill for educational
administrators in the present era because they have to deal with rapid changes in technology, policy,
and student needs. Effective management will enable schools to adapt appropriately and promote
new forms of learning in line with the changing context. Kotter (1996) proposed an 8-step change
management model: creating a sense of urgency, building a leadership team, developing and
communicating a vision, promoting participation, creating short-term successes, building on
successes, and integrating change into organizational culture, which helps change to occur
systematically. Meanwhile, Fullan (2001) emphasized that sustainable change requires cooperation
from teachers, students, and stakeholders and must create a learning culture within the organization.
Levin (2008) added that administrators should use accurate data and analysis to support decision-
making about change. Senge (2006) pointed out the importance of developing a “learning
organization” to be able to continuously and effectively adapt to change. Bridge (2009) also
mentioned the role of clear communication and support from leaders in helping stakeholders to
adapt and collaborate smoothly.

3.3 Teacher and Educational Personnel Development: The development of teachers
and educational personnel is an important task of administrators who must support teachers to have
up-to-date knowledge, skills and abilities to support changes in the present era effectively.
Continuous development requires systematic planning, clear goals and real measurable results.
Importantly, it should promote mutual learning through professional communities, coaching and the
use of various teaching techniques so that teachers can develop themselves and apply them in the
classroom (Darling-Hammond, 2000; Danielson, 2007; Fullan, 2007; DuFour, 2004; Joyce & Showers,
2002).
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3.4 Resource Management: Resource management in the education system is a key
factor that enables educational institutions to achieve their goals effectively. Limited resources must
be allocated carefully in terms of budget, personnel, time, and facilities. Investing in the
development of personnel skills is a worthwhile long-term investment (Becker, 1993), which results
in sustainable development of teachers and students, especially in an era where education is facing
continuous change (Fullan, 2001; Barber, 2013).

3.5 The Use of Technology in Education: In the digital age, the integration of
technology into teaching and administration is essential. Administrators must have a vision and
support for the continuous development of technology skills in teachers and students. Training,
resource allocation, and clear policies will help to make the use of technology in schools effective
(Fullan, 2013; Anderson, 2008). Administrators' role in creating motivation and an environment
conducive to the use of technology will help teachers use it confidently and maximize its benefits
in the classroom (Bebell & O'Dwyer, 2010; Ertmer, 1999; Selwyn, 2011; Hughes et al., 2006).

3.6 Building Collaboration with Communities and Parents: Building partnerships
between schools, communities, and parents is a key factor in the success of students and the
education system as a whole. Such partnerships enhance communication, understanding, and
motivation for students to learn (Hoover-Dempsey & Sandler, 1997; Cox, 2005). Building trust
between home and school requires open, transparent communication and consideration of the
family's cultural context (Bryk & Schneider, 2002; Lareau, 2000).

3.7 Evaluation and Development of Educational Quality: Assessment and
development of educational quality are important duties of administrators that help set the direction
and raise the standards of student learning. Effective assessment not only measures achievement
but also develops the teaching and learning process and school administration. For example, using
the CIPP model that assesses context, data, process and outcomes (Stufflebeam, 2003) or the
outcome assessment that focuses on the success of the operation (Scriven, 1991). In addition,
teacher professional development and teamwork are also important factors that help assessments
promote educational quality (Darling-Hammond, 2000).

In the present era, it is important for educational administrators to drive the education
system to keep up with complex and uncertain changes. Administrators must have vision, flexibility,
and the ability to manage change, including supporting technology, managing resources effectively,
and continuously developing the curriculum and teaching profession (Hoy & Miskel, 2013; Marzano,
Waters & McNulty, 2005). They must prioritize the mental health of students and teachers, as well
as build partnerships with parents and communities (Hoy & Miskel, 2013; Bush, 2020). The
development of administrators should use the BANI World era concept to cope with the
vulnerability, anxiety, and uncertainty of the current education system (Wisesdonwai, 2022). The
educational administration curriculum should be flexible, promote critical thinking, communication,

and creative problem solving (Marzano et al., 2005; Bush, 2020).
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Research Methodology

This study adopted a convergent mixed-methods design to integrate quantitative and
qualitative data. Quantitative and qualitative data were collected concurrently, analyzed
independently, and interpreted together.

For the quantitative phase, data were collected from 124 participants selected through
convenience sampling, comprising graduate employers (n = 56), instructors (n = 5), and graduate
students (n = 63).

For the qualitative phase, semi-structured interviews were conducted with five purposively
selected graduate employers who had direct experience supervising graduates of the Educational
Administration Program and served as key informants.

The research instruments consisted of a five-point Likert-scale questionnaire and a semi-
structured interview protocol. The questionnaire included demographic information, 30 items
measuring teaching and learning management in educational administration programs, and an open-
ended section for additional comments. Content validity was established by three experts using the
Index of ltem-Objective Congruence (IOC = 1.00), and reliability was confirmed through a pilot study
involving 30 participants (Cronbach's alpha = 0.81).

Quantitative data were analyzed using frequency, percentage, mean, and standard deviation.
Qualitative data were transcribed, coded, categorized into themes, and analyzed using content

analysis. Findings from both datasets were then integrated during interpretation.

Results
The findings of the study are presented as follows. Table 1 shows the characteristics of the
quantitative sample, followed by the findings on teaching and learning management in educational

administration programs for developing educational administrators in the BANI World era.

Table 1

Characteristics of the Quantitative Participants

Group n %
Graduate employers 56 45.2
Instructors 5 4.0
Graduate students 63 50.8
Total 124 100

Table 1 presents the demographic characteristics of the quantitative participants. The
sample comprised 124 participants, including 56 graduate employers, 5 instructors, and 63 graduate
students.

The results of the analysis of the teaching and learning management in educational

administration to develop educational administrators in the BANI World era shown in Table 2.
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Table 2

Perceptions of Teaching and Learning Management in Educational Administration Programs

n=124
Teaching and Learning .
Level of Opinion
Management in
o Educational Administration
UD Mean SD Level  Rank
to Develop Educational Graduate Graduate
Instructors
administrators in the BANI ~ employers students
World era
1 Availability of Teaching Strongly
' 4.33 5 4.65 4.66 0.36
and Learning Resources agree
2 Online Learning
Strongly
Management and 4.33 5 4.70 468 0.39 14
N agree
Internet Stability
3 Instructors need to
continuously develop Strongly
4.47 5 4.53 4.67 0.51 15
their technological agree
skills.
4 Awareness of Learner Strongly
4.47 5 4.65 471 042 13
Needs agree
5  Student-Instructor Strongly
4.67 5 4.79 482 0.34
Relationship agree
6  New teaching methods
. Strongly
are consistently 4.60 5 4.68 476  0.39
. agree
introduced
7  Technology Adaptation Strongl
> P 4.40 5 a.77 472 0.40 Y
for Instruction agree
8  Appropriate Duration of Strongl
PProp 4.60 5 a.74 478 0.35 Y
Instruction agree
9  Effective Management Strongly
4.67 5 4.86 484  0.28
of the Teaching Process agree
10 Encouragement of Strongly
4.47 5 4.82 476  0.37
Independent Learning agree
11 Integration of Moral Stronely
and Ethical Values 4.40 5 4.93 478 0.29 seree
12 Opportunities for Strongl
PP ) 4.53 5 4.91 481 0.28 sV
Student Expression agree
13 Use of Technology to
. . Strongly
Stimulate Learning a.4av 5 4.75 a.74  0.36
agree

Interest
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Teaching and Learning
Management in

Educational Administration

Level of Opinion

k) Mean SD Level Rank
to Develop Educational Graduate Graduate
Instructors
administrators in the BANI  employers students
World era
14 Learning through
, Strongly
Environmental 4.60 5 4.81 4.80 0.30 5
. agree
Experiences
15  Integrative Learning for Strongly
) 4.53 5 4.82 478 0.35 6
Knowledge Construction agree
16  Content Integration into Strongly
a.ar 5 a7 475 0.34 9
Daily Life agree
17 Consistent Monitoring of Strongly
. 4.60 5 4.88 483 0.31 2
Learning Progress agree
18  Varied Learning Activities
Strongly
Based on Learner a.ar 5 a.rr 475 0.39 9
o agree
Diversity
19 Activities Emphasizing
Strongly
Group Process and a.ar 5 4.82 a76 0.37 8
agree
Teamwork
20  Instructors act as
N . Strongly
facilitators or idea a.47 5 4.86 478 0.30 6
agree
catalysts.
21  Learning emphasizes Strongly
, . 4.40 5 a.79 473 0.36 11
Active Learning. agree
22 Promote the creativity of Strongly
4.53 5 4.81 478 0.32 6
learners agree
23 Instructors adapt
) Strongly
teaching methods to 4.53 5 a.r7 a77  0.34 7
, agree
keep up with changes.
24 Modern and applicable Strongly
4.53 5 a.75 476 0.35 8
content agree
25  Teaching according to Strongly
a.27 5 a4.70 466 0.42 16
students' potential agree
26 Student participation in Strongly
4.47 5 4.70 472 0.41 12
learning plan agree
27 Workload-Time Strongly
' a.47 5 4.56 468 0.41 14
Appropriateness agree
28  Support for Academic Strongly
o 4.40 4.8 a.79 466 0.49 16
Conference Participation agree
NsasAnwand wninendvasvauaiung nenvadaand 138
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Teaching and Learning .
Level of Opinion
Management in

Educational Administration

b Mean SD Level Rank
to Develop Educational Graduate Graduate
Instructors
administrators in the BANI ~ employers students
World era
29  Supplementary Activities Strongl
Pp . Y 4.33 5 4.82 472 0.38 Y
Inside & Outside Class agree
30 Diverse and authentic Strongly
4.53 5 4.91 481 0.26
assessment agree
Strongly
Total 474 0.36
agree

Table 2 shows that the overall perceptions of graduate employers, instructors, and graduate
students regarding teaching and learning management in educational administration programs for
developing educational administrators in the BANI World era. Overall perceptions were rated at the
highest level (X = 4.74). AWl individual items were also rated at the highest level. The highest-rated
item was effective management of the teaching process (X = 4.84), followed by consistent monitoring
of learning progress (X = 4.83), student-instructor relationships (X = 4.82), opportunities for student
expression (X = 4.81), and diverse and authentic assessment (X = 4.81), respectively.

Content analysis of the qualitative data, including semi-structured interviews and open-
ended questionnaire responses, identified five interrelated themes related to teaching and learning
management in educational administration programs.

Theme 1: Instructional Management and the Role of Educators

Respondents emphasized the importance of updating course content to reflect changing
educational contexts, adopting learner-centered instructional approaches, integrating authentic
problem-solving and experiential learning, and continuously adapting instructional practices to meet
emerging educational needs.

Theme 2: Student Development Promotion

Respondents highlighted the importance of promoting students' academic abilities,
leadership qualities, professional competencies, and active engagement through appropriate learning
activities and well-designed learning tasks.

Theme 3: Learners' Skills and Experiences

Respondents emphasized the importance of experiential leamning in fostering strategic
thinking, computational thinking, collaboration, and real-world problem-solving to prepare future
educational administrators for complex and dynamic educational environments.

Theme 4: Technology and Instructional Resources

Respondents emphasized the importance of adequate instructional resources, digital
technologies, learning platforms, and reliable internet connectivity to support effective teaching and

learning.

2MsENsANEANERS unInendeasvaiuaduns menvadaed 139
U471 37 avui] 2 ideunguniny - §9viAu 2569



Theme 5: Assessment and Evaluation
Respondents emphasized the importance of authentic assessment, appropriate learning
tasks, continuous monitoring of learning progress, and assessment practices that support students'

learning and development.

Discussion

Content analysis of the qualitative data, including semi-structured interviews and open-
ended questionnaire responses, identified five interrelated themes related to teaching and learning
management in educational administration programs.

1. Instructional Management and the Role of Educators: The findings suggest that
instructional management should emphasize adaptability, innovation, and learner-centered
practices to prepare educational administrators for the BANI World era. Instructors are no longer
mere transmitters of knowledge but must become learning facilitators, change leaders, mentors, and
environment designers—guiding learners through uncertainty and complexity (Chidthong & Khosito,
2017; Phra Maha Tuy Khantithammo & Phra Samuh Phutthiphong Phutthiwangso, 2021).

Effective teaching in this context requires integrating moral values, understanding diverse
learner needs, and continuously adapting instructional methods to changing conditions. Instructors
should utilize flexible, blended, and engaged learning strategies, as well as technology integration,
to enhance both accessibility and effectiveness.

This approach aligns with experiential and reflective learning, enabling learners to develop
critical thinking, collaboration skills, and creativity through real-world application. Instructors should
also design learning environments that encourage innovation and self-directed learning (Phra
Phromphiriya Thavaro, 2021).

Ultimately, instructors in educational administration programs must cultivate the ability to
lead change and model lifelong learning themselves. This ensures that future administrators are
prepared to guide educational institutions with agility and purpose in a rapidly evolving world.

2. Student Development Promotion: The findings suggest that student development
promotion is an essential dimension of teaching and learning management for developing
educational administrators in the BANI World era. Developing educational administrators requires
promoting students' academic abilities, leadership qualities, professional competencies, and active
participation both inside and outside the classroom. Instructional strategies such as guest lectures,
group discussions, case studies, academic seminars, and professional training contribute to the
development of these competencies (Pittangnapho, 2012).

These findings are consistent with Phichyakan et al. (2023), who emphasized that
supplementary learning activities play an important role in developing creative problem-solving,
critical thinking, media and technological literacy, leadership, and teamwork. Together, these
competencies help prepare future educational administrators to respond effectively to the
challenges of the BANI World era.

3. Learners’ skills and experiences: The findings suggest that developing learners' skills
and experiences is an essential dimension of teaching and learning management for preparing

educational administrators in the BANI World era. The findings emphasized experiential learning,
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strategic thinking, computational thinking, collaboration, and real-world problem-solving as key
competencies for future educational administrators.

These findings indicate that instructors should design learning experiences that promote
student voice, self-directed learning, collaboration, and the application of knowledge to authentic
educational contexts. Active learning approaches that integrate real-life situations and
interdisciplinary knowledge help foster meaningful learning while accommodating individual
differences.

These findings are consistent with Laophaisanpong (2011), who reported that learning
activities based on authentic problems enhance learners' confidence, critical thinking,
communication skills, and self-esteem. Likewise, problem-based learning promotes teamwork,
accountability, and enthusiasm for learning, which are essential competencies for educational
leaders in a rapidly changing world.

4. Technology and Instructional Resources: The findings suggest that technology and
instructional resources constitute an essential dimension of teaching and learning management for
developing educational administrators in the BANI World era. The findings emphasized the
importance of adequate instructional resources, digital technologies, learning platforms, and reliable
internet connectivity in supporting effective teaching and learning.

These findings indicate that technology should be meaningfully integrated into instructional
design to enhance student engagement, learning outcomes, and accessibility. Online learning
platforms, appropriate software, stable internet connectivity, and sufficient instructional media all
contribute to creating flexible and responsive learning environments.

These findings are consistent with Lussombat & Piromruen (2021), who identified seven key
factors for successful technology integration in education, including technology-based planning,
instruction, assessment, and clearly defined learning objectives. Likewise, Rodniyom (2021) reported
that technology-enhanced learning platforms improve accessibility and support self-paced learning,
enabling learners to personalize their learning experiences according to individual needs. Together,
these findings reinforce the importance of technology-supported, learner-centered instruction in
preparing educational administrators for the dynamic challenges of the BANI World era.

5. Assessment and Evaluation: The findings suggest that assessment and evaluation
constitute an essential dimension of teaching and learning management for developing educational
administrators in the BANI World era. The findings emphasized the importance of authentic
assessment, appropriate learning tasks, continuous monitoring of learning progress, and assessment
practices that support students' learning and development.

These findings indicate that assessment should be continuous, authentic, and closely
aligned with learning objectives and real-world contexts. Appropriate learning tasks and timely
feedback enable instructors to monitor students' progress and adjust instructional practices to better
support learning.

These findings are consistent with Chitladap (2015), who emphasized that regular monitoring
of student progress is a key mechanism for improving teaching practices through timely feedback.
Likewise, Sinlarat (2014) highlighted the importance of outcome monitoring in curriculum

development and educational management during periods of rapid change. Together, these findings
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reinforce the role of systematic assessment and evaluation in supporting adaptive teaching practices
and preparing educational administrators to respond effectively to the challenges of the BANI World

era.

Recommendations

1. Educational institutions offering educational administration programs should utilize these
research findings as a guideline for curriculum design and instructional management, in order to
prepare educational administrators for the demands of the BANI World era.

2. Instructors should apply these instructional management guidelines to enhance and adapt
their teaching practices, thereby fostering the competencies needed for educational administrators
to lead effectively in the BANI World era.
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Abstract

This research aimed to analyze teachers' strategies for active learning to develop student
competencies under the core curriculum requirements in the Satun Educational Innovation Area.
A qualitative research methodology was used, collecting data through non-participant observation
and in-depth interviews with 59 key informants (teachers, students, and parents) from 10 pilot
schools. Data was analyzed by categorizing, interpreting, drawing conclusions, and presenting
descriptive information. The research findings revealed that teachers developed three
interconnected learning strategies: 1) Active learning design strategies integrating community context
and interdisciplinary integration, where teachers shifted their role to coaching, using local problems,
ecosystems, and wisdom as scenarios for student research-based projects; 2) Strategies for facilitating
thinking and reflection by stimulating analytical thinking and connection, using scenarios to
encourage student evaluation and civic awareness, and fostering reflection through diverse media;
and 3) Authentic assessment strategies based on competency. These findings reflect the learning
outcomes for students throughout the process, including higher-order thinking skills, communication
competencies, teamwork competencies, and the development of strong citizenship and local pride.
Specific competencies developed included scientific process skills and social science process skills.

Artistic skills, vocational skills, quality, and innovation resulting from research-based projects.

Keywords: Core competencies, Educational innovation areas, Active learning, Interdisciplinary

integrated learning, Research-based projects
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Abstract

This action research aimed to examine a problem-based learning (PBL) approach and to
develop the creative problem-solving skills of Grade 8 students in the topic of renewable energy.
The target group consisted of 21 Grade 8 students selected through purposive sampling. The research
instruments included lesson plans, a semi-structured classroom observation form, activity
worksheets, and students’ work artifacts. Qualitative data were analyzed using content analysis, and
data credibility was ensured through methodological triangulation. The findings revealed that the
problem-based learning approach designed to enhance creative problem-solving skills consisted of
seven stages: problem identification, problem clarification, data collection, generating problem-
solving approaches, implementing solutions, evaluation and decision-making, and presentation and
reflection. The results also indicated that the problems used in learning activities should be relevant
and closely related to students’ real-life contexts in order to effectively promote creative problem-
solving. Furthermore, students demonstrated improvement in creative problem-solving skills across
components. The most developed component was the generation of diverse and creative ideas for

problem-solving, followed by the evaluation and refinement of proposed solutions.

Keywords: Problem based learning, Creative problem solving, Renewable energy
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Abstract

Teaching complex biological concepts like cell structure to elementary students is
challenging due to the abstract nature of the content and the limitations of traditional didactic
methods. Creating hands-on, constructive learning environments is crucial for fostering engagement
and scientific literacy. This research aimed to investigate elementary students’ learning behaviors
through participation in the Cell Pizza activity, a hands-on collaborative science learning approach,
utilizing thematic analysis and Generative Artificial Intelligence (Generative Al) for systematic data
coding and synthesis. The population consisted of elementary students from grades 4 to 6 at Tha
Khlong 1 Municipal School, and the sample of 75 students was selected through purposive sampling
based on participation in the science camp program. The research instruments included observation
forms, video recordings, student worksheets, and Cell Pizza evaluation rubrics. Quantitative findings
showed that the majority (70%) accurately identified cell types and labeled all organelles correctly.
Prominent learning behaviors included accurate scientific vocabulary usage, collaborative learning,
visual referencing, and creative representation using tangible materials. However, students
encountered confusion regarding complex organelle names, particularly smooth and rough
endoplasmic reticulum. The integration of Generative Al effectively reduced analysis time and
enhanced precision in natural language processing, although limitations remained regarding deep
contextual interpretation. Therefore, combining Generative Al with human analysis is recommended

to ensure optimal accuracy and interpretative quality.

Keywords: Learning behaviors, Thematic analysis, Generative artificial intelligence,

Hands-on collaborative science learning
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Tunanssu Cell Pizza

28 NN TeE*
A.9. (NMsAnwuenszuulsadew), dniwnng
FunuRRuTINemansuazalulagurans
Anfg Unuany
W4, (MINUHLEWIRaURENSHAILTUUN), iniwniseyla
FunuRRUINemansuasmalulaguran
gy 2sdquR
WL (@eing1), gernenisenila

AN URRILINemanswasmAlLladusiannd
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UNANED

mMsdamsSeudinermansisedasaiusadlussiuussoudnuniidnuaruiusssnguasisnng
aouLuvusseeinifuglassadeanudila msafreanmwndeuiiiunsufiiafuarduaunsaing
psfmu§TelianudAyedneBs uAdeliitnguszasdifieAnvsuuuunginssumaSeuivesinioy
UszouAnwiiiinanAanssy Cell Pizza dadunsdanisioudingrmansuvvasileujomgesuile
(Hands-on Collaborative Science Learning) Iﬂaiﬂ?ﬂﬁzuaumﬁLﬂﬁsﬁ%@%ﬁL%Q‘Uﬁzlﬁu (Thematic
Analysis) wagUszgna L9 Uga1UseAugideas1eassd (Generative A) lun1sdnnqusianavdaunsizy
aseddy Uszans Ae tnBeuduussaufinuni 4-6 TsaSeumauavinluas o uaznguiiogesiuou 75
au Ifnanmsidenuuuiazasmuinasinisdismaeineimans in3osdeddousznouse wuudung
wgfinssu Aaladuiinnn Tuaufanssy wazwuulsziliuianssy Cell Pizza Nan1539awuln dniFeudiu
vy (70%) ansnsaszyvilnwaduazinthedooosunuadasuiu TnowaAnssuauiiny 1éun nsldmdn
Inemanigniios mavihauswiu msldamdszneulunisesuie wagsmsdenlesdunuinisiuiagase
oglsAnu nullgmenuduauluniselugesiuniuadiififodudou 1wy teulanarafinisigduviaFeu
wazviinuguse msvszendlidagussiugiiseassrtisannataziiuanuutiuglumAnnidoya
AMws35A wifadidedidalunsfinnudsdnvesuiun Jamsldmugiunsiesgivesidoiiieny
QNABIFIER

Adfdny: woRnssunsseus MslieseiteyadeUseiau JayanussAvgiiadneassd nsdanisiseudivenmans
wuvailaUURLgesIuile
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unidn

n1sdanaiieusineimanstuseaulssandnwiedusingrudiAgluniswauiwuifnnig
Inenmansuaznisiinenmans (scientific literacy) vosfiFuu (Laius, 2015) agslsfinu nuidonastu
Flfitudn dniFeuvszounudinsszaguassananeysenisfidsmanssnusongfnssunisiieusly
seiwil Tasiamzegiebiguassaiiiinainisnisaeunuuussets msldguuuumaiieussien desdn
manlunsldmdniiane warauliaenndoseninnssuiunsiousnusukuuNsUTEEuNaLUY
ﬁgﬂLau (Alparug et al., 2024; Ozerk, 2020; Costa et al., 2021; Tibahary, 2018) Immawwmsﬁauifﬁam
Soe Tassamenvaduazossunuad” dnisusedulssan@nuninusyaulamvatsusznis Wwn Ay
grnlunsvianudlanndeiiduuusssudesnwadfvundninneuliamsasesiiufealan
auduaulunsanirdeuasuiirfivesesfunuadinaunn sufinnuenlumadenlosnufidmgu]
Auanrun1alassludTaUsza1Tu (Vijapurkar et al., 2014; Carlan et al., 2014) usNaNil UITves
Tinsley (2019) wuaniniSewsindanudlenainedouisrfuauiauasdndiurenaad wazldauise
LINKEEANLLANANITETIadisuaseaddnTldegntaau damvaddmalviiniFounausagdlalu
mMsBoufuagiinadugvivnainisfoudiniiiians msauanmedeunisFeuiiuiugFouduaudnans
TaglangsiuAanssuufiass (hands-on leamning) Faldsumsiaueliidumadeniivaosinmumgingsu
nsseuiduanuasensraunsigtlalunsdeusinemansves]fousgnadugusssu (Alparug et al,,
2024) MITANTREUIING AR UURLleUURTTImEe (Hands-on Collaborative Science Learning)
\Duuumnnisdnnsdsuifinaunaiuseninanisisoudiiunisujsaess (Hands-on Learning) fun1s
SeuskuuTinie (Collaborative Learning) IneitiulviriieulaasiiornfanssuningimansaignuLa
W%’auﬁuﬁwmimﬁmﬁuﬂdmLﬁaa%fwaaﬁmmii'mﬁ’u (Hofstein & Lunetta, 2004; Johnson & Johnson,
2009) uuwnsilanadestunguiinisainsesdinuinisdanu (Social Constructivism) 489 Vygotsky ikt
nsiFsufruUfduiusnadsaunaznisauayuainiiieu (Scaffolding) 11uid8ves Bawaneh (2023)
WU MITANINTIUNTSHUTUUUATIHUUUTIRDIY AT UNG AN TTUNISEUTIINVOILIT oY fielufifinag
Faf1au N150AUTI N1IMAReY LazniTasioudn ludnvazeanisadiaeidanngdaeauos
(constructivist learing behavior) & 1a@0nAd a9 ULWIAAVBY Piaget wae Vygotsky ﬂiiﬁﬂﬁﬁﬂuijﬁl@ﬂ
“wad” lwAviinermans daduindenfdnvazumsssugslussiuuszanfnu dhidsuihuszaudgmily
msvanudlantifivesesdunuad warliannsadeulosidemsuuszaunisaldinesld (Viapurkar,
2014; Tinsley, 2019) mslduvudrassuarAanssuiifidius Wy msdasswadieiagiidudedld ns
a¥slunaanudlii vionsldinuingmand Judunagnsildiunsiaueiumngausonaninismstiyan
Tutheted (Carlan et al,, 2014; Vijapurkar et al., 2014)

wSauifuil mufavthmaneluladlagane “Uyay1Usehiugidaasneassn” (Generative Artificial
Intelligence: Generative Al) l¥tilUgn1adsuutatuummamsussidunansdouilutuSouinemans
pgalitydAty JeynUseivgeasneasse vaneis isuuﬂmmwﬂﬁzawﬁﬁmmma%’wLﬁawﬂmié’ a9
Judeanu sUuamn des viesalusunsu lneendenisiiouiaindeyadiuiunin daeg1agu ChatGPT,
Claude, Gemini Ldugu daansnthuvszgndlilunsiinszideyaidenunmldegaduszaniam
(Naeem et al,, 2024; Turobov et al,, 2024) TagiunisUssidufivainvats san1sussiduii o dode
(diagnostic assessment) n15UsZL T UL @Waun (formative assessment) wagnsusziluluvasuna
(summative assessment) (Fitzgerald & Smith, 2016; Hewson et al., 1998) laglanig ChatGPT 4.0 Tu
guglunanniugaiiansnsoatuayunslumslinseidayanussaed wu meduieveadiFeu tudin
ANFAUNUY LarduILaINAINTTY (Nacem et al., 2024; Turobov et al., 2024) MMUIIYVDIFNTAT 9154
LAz ysanT qezya (Chamrat & Suyamun, 2023) lauansliniudisfnenimees ChatGPT luns3insizi
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Yoyaideuseidiu (Thematic Analysis) Isiognsiiuszansam TnslamzlufanssuasiiuidSouldildusou
ogheadeassd Tuvaisflauves Damasevicius (2024) uaz Kooli & Yusuf (2024) lddlifudedfalumsly
Al Tumsfiennadeyaiifanududeuriouiumameas fadu unuimmes Al aasdu “intesdioatuayuag”
lﬂﬂﬂ’j’]ﬂ’liLmuﬁﬂ’]iﬂiﬂﬁuiﬂEJ@J‘LQ‘I&#EEG]EJ%UL%Q
Mnflugummguiuasdodunuanauidediun §3deTeonuuuiansay Cell Piza Fudu

AaNIIUNITTEUS INGIA1EASTwUVasT U URLT959ude (Hands-on Collaborative Science Learning)
fnasmanuiunsBeusuuuldfuuudiasadugiu (Model-Based Learning) ilelviniFousiulszoudnw
JfuasawvuItaesgadaniiedl IneldingAusie 9 unuessiniuad nSoun15a5UIEAIEALLY uaY
tuiinimlensiiaue elininginssumsSeudinunseunnAnm i neidseiiu Tnsssyndld
ChatGPT uedesiledangusiatonanasdunseianszddgesaduszuy
IngUsaAn1sIvY

1. Anwmginssumadoudvesindoussdussoufnwitintuainnisiidusaalufanssu Cell
Pizza NIUNS¥UIUNMTHATIERUOLATIAUNNRUUNITIATIZATIUTEAY (Thematic Analysis)

2. UssenaldUayanuseiugideainaasse (Generative A lumsdnngusviadeya wazdunsien

o w o

asrdAAINAIBUIY NSHENIBRN WagNauYesinisuet1adusyuy

NIBULUIAANTIVY
Qv gj dyd a a v v v g % dy

nIdeATeliinTouwIAnIUTENOUMERILUTIULALAILUTAN Al

fudseu: Aanssu Cell Pizza FadunisdaniseudinermansuuuasiioUjufdesauie (Hands-
on Collaborative Science Learning) naura1uiun1si3suswuulduuudiasndugiu (Model-Based
Learning)

AuUInIN: weAnsIUAITISsusvesdnisusEAuUTEauAny laua nsldamdnniinetmans
N1593UNEANLLATIETINNINGNBY NFNUTINAY UaENITIUAUINTASIETIA

aMwdsenau 1
ATOULWIANNITIVEY

(" Gl k
wadinssumsiSsusuavliniSsu

AdASSY
Cell Pizza

mslomAwn  msasuny msmviu - msduauims

- X 1 - o o = " - i >
AIsisgusWIuNMsavuam ngmans  dwavmw souAu aswassh
»=T s Whidwitawr:  Tmwlasvadw  omsuanasu  Woulovanugiu
% noddnolums  wadiluduuvy [ ITHIER 3aqosv (Wuv)
y asuwldog tumsasioua: dgmdonu Woaswuuy
andav aSugWavu metundu Sasvwad
uvvaviaufjud misiviuscuiu mslduvusasv
(Hands-on) (Collaborative) (Model-Based) \ )

n39nNIsseusuUaiau R (active learning) folunauadiAglunisadanisiidiusiuves

Y a

Assuuaziasuadanudilaluiion fAanssu “Cell Pizza” Wudegweauinnssumsseuinbiinseu

Y

sgaulszanfAnulalitoudisesdiuusenoureseadiiun1saialuuInaeueadaInied) AANTsNai9assa
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a

daonndestuumAnnisaitesdanusfidunisifsuiiulssaunisaings mungquivesaeriu fqd
(Dewey, 1938) FsteligFoudenlosnnuilnifulszaunmsaifisusedls
ANlun133Y

n93utidumsideiinninin (Qualitative Research) fifnguszasdudniile

1. AnwgtuuunginssunsidoudvesinSeussdulssoufnuniiAatuainnisiidiudanluanss
Cell Pizza FadufanssuludislassmsiaundnoniminissuveainiSsureassuniouunng aneld
ndngnzenuudaduieins adiamans Inermand wazniwdingy sefulszaufne Sndulutud
23 - 25 fiquigu 2568 a4 U1ANe1eansasuss gneninemansusemelng dinnuimuineimans
wazwaluladuiand lnegldnszuiunisinszidoyasuszinu (Thematic Analysis) waz 2) Uszendld
UnyayUsedvg ChatGPT 4.0 lun1sdangusiiadeyauardunszriased1fyaind1asuie Nsandeen waz
Hauestinissuegaluszuy

UsEnsuasnguflagia

Usznns fe tnidsuseiudulsrounudf 4-6 lsaFeumauaniuas o Midrsaulassnswam
Ananminiseurieassumseuunng Unsfnwn 2568 nqudieg1s Ao UnSeud L 75 A tAuna1nnIs
\@onLUULa1zae (Purposive Sampling) aunasinsidnsiuAeinemans lnedauuadu 10 ngu nguay
Uszana 7-8 au TagldiEnmsnasseaudunisluuiasndy iiledaaiuninfeuduuusanile (Collaborative
Learning) warmssaniUdeulssaunsaiseningde

sULUURANTIUNSSBUS

Aanssu Cell Pizza dnduluguuuunisdnniadoudinermansuuvasioufofideiude (Hands-on
Collaborative Science Learning) aneldinseunuifinnisizousuuulduvuiiasndugiu (Model-Based
Learning) s?fﬂaaﬂLLUUGﬁuLﬁaﬁaLﬂ%ﬂﬁﬁiﬁaua%’wmmLsé’fﬂf\]ﬁmﬁuimaa%’wummaﬁﬁmazmaﬁﬁ’mi
NunszuIuMsTaedLarnsyiudungy lagldiagidudeslduasindda 1Wu 91m1s dn waguuw
srggnatunsAiufanssy 90 Ui

fumumsinfanssunisGeus

Aanssu Cell Pizza ALTIUNMIAUNTBULLIAANITIANITISEUTINANERTLUUA R U] TR uile
(Hands-on Collaborative Science Learning) mammummuiauiLLUUI%LLUU%W@@JLU@W (Model-
Based Learning) Tnefidunaumssiiufanssa 5 dunou luszerinan 90 unit dad

fud 1: SuhidrgunSeusasnszduenuala (15 wif)

faeuiauonmlasadagadivuawaddn iudetadiif wiousuronthiiveses funiuadits
13 viln leun 1 evuivad (Cell Membrane), niiaiwad (Cell Wall), Tatadsa (Nucleus), lelnmandy
(Cytoplasm), lulnmouwnse (Mitochondria), Aaelswanas (Chloroplast), kiAalaa (Vacuole), tslulaw
(Ribosome), teulananadnisinduvilalseu (Smooth Endoplasmic Reticulum), Loulanaiaiinisfa e
¥1iav3use (Rough Endoplasmic Reticulum), neaduaf (Golgi Body), laiszﬂszm (Lysosome) uag Lsejumiaa
(Centriole) el inGeudiuauunndssswinagadivuansaddn’ dunouilaonadastuninnisves
Hands-on Learning Attfunisideslaanusidniuauiludnounisasiie Ui (Hofstein & Lunetta,
2004)

udl 2: FursununazeonuuLLULIa03 (15 WF)
TNLSEULARENGUTINAUINUNULATDBNLUUKUUTIRBUTAS LAELEaNINTaTIgaa NIVS oLandn
Mntudwfueivneuasdnauladentanfivneaulunisunuossuniuadudasaia wieutufinuaualy
madenadiulunu suseuilifuiladdyves Model-Based Leaming AligiFouldAniinseiuazsiadula
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Aafunisasisiaunuaude (Bawaneh, 2023) uazdidonadasiu Collaborative Learing 7Liun1s
yhauswfulaznsuaniasueudsfiuniglungy Johnson & Johnson, 2009)

fufl 3: fuastioufifasrsuvusass (30 uni)

UniFeunsagnguadieaianuuitasseaduunlaned Ingldingiuamisdng q 1w fin wald auw
uaziniesUss unussunuadnuuuiingy luduneud dniFeuldussgndldanuimeinemanienug
fuanuAnassassflunindentagiiddnume 3 U viefuinlndiAsstusasuniuadais vz fua
asuimihiduderuisanuazain aosdananginssunisiious Iduusinilodndu uaznszduls
Tniseusradsnnlassadrawadusznounisindule duneuiifuunundnes Hands-on Learning 7ils
iseulaiseusiunisastleviiase (Dewey, 1938)

Fudl a: Surnausuazesune (20 wfl)

funuusaznguinauerany Cell Pizza deviiduiiou Tnsaduisimuesaisuuuiiaenead
viiala wieuspyTonazviniivesoiunuaduiasd mufdimauatwilufadonldTantu 4 unuoos
wniuad Turasiiaus fnstuiinidlefionnluiinssinginssunisdousluniends dunouiasnnd og
flungenisasnaesdnuiniedeny (Social Constructivism) ¥84 Vygotsky ﬁLﬁumiﬁauimuUﬁﬁmﬁuﬁ’
yedsnnarn1saoaAAR

fuil 5: Suaeviouauaraguanug (10 wid)

faeumioAuneasUaudifniulasaiaradsiufuiniFouiaty eSeudsuarumiiouwas
ATILANATILUUTAe s itz addn i nauTasasnaY ieualrinGsuasieufndedsd
#3eud dapmitny uaziuamsusuugslusuan duneuitaslitnFeulimumunasdeulesmuiess
Wuszuu Fudussdusznevdidguesnsiiouduuulduvudasadugiu (Model-Based Learning) ity
nsagiiouAnReiuuuuaesiiainetu (Bawaneh, 2023)

inseaiiefldlun1sade

wnosfiefildlunisidendeiUsznaudae 1) uuudanangAnssunisiieus (Learning Behavior
Observation Form) lddufinnginssun1siseusvestiniieurneyinnanssy Usenaumesnenisdann 5 Ay
laun msldrmdniingimans n15e5u1ea1NAINE1989 N1IVNUSINAY NITUARIAILANAS19ETIA Lag
audilananmadou 2) wuutufiniflenisuaue (Video Recording Protocol) T ufinnnsiaue
NaULazNsoSUBYeainSsuLsazngl tetinaonmLar ATz sy 3) TusnuAanssy Cell
Pizza Usenaufeddiuas s1en1seasuniuad 13 wia uastestufinnaidentaqunuessuniuadndey
WiaKa 4) wuuUszilufanssu Cell Pizza (Cell Pizza Evaluation Rubric) 14Usgiiuaugniedvasnisin
thedooosuniuad mIszyriawad uavsefumudilavesudazngy

N15ATIRABUAMINWLATE T

w3 oeflonnuidnn1un1Insaaeuaunsudailon (Content Validity) Tnegid sav1qydiu
WeemansAnwiwazn1sinUssdiung 91U 3 i kasuiulsenudeausiuznouinluldas wuudang
W ANTIULAsLULYsTEIUAINTTuTlARTinudenndad (I00) 581313 0.67-1.00

NAN1539Y

nideijsfnusUuuunginssunisSeudvesiniFoussdulszauAnuiintuannstidiusaly
Aanssu Cell Pizza Ineldn1s3iasevitoyaidsuseinu (Thematic Analysis) A3URAAUNITUTEE NG b
UyanUssfugisaseassd nansideuvseandu 2 dw il
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1. wamsAnwmginssunisdeuvesiniFeussiuyszanfinunfiiatuannnisiidausoulu
Aanssu Cell Pizza HIUNTTUIUNIFIATIZHTRUALTIAAINLUUNITAATIZHTUsEIAY (Thematic
Analysis)

1.1 wansusziiuanuanansalunsszysiawaduaznisantetesasuniuadsengy
uamsUsziiunniuuUssiiuianssy Cell Pizza uandlfifuanuannsavesinGousis 10 ngu Tunsssy
viawaduazmsinthedesssuniuad dauandlumsnsd 1

AN319 1
wHan1sUspidupIaI T lunssryYlnivaduarnsintedooo suniuaa s 1engu

, U - . fnUnansu AU . o STAU
ngu - szyvilaieag - 4 293UNUAGTININ y
) AUYN ! (13 ¥ua) 1970 anudla
1 8 AU gnAes (waddmd) AU - - a
2 7 AU gnees (waddnd) lyiasu 2%llm  Smooth ER, Rough ER  nand-gd
8 AU AaALARD lsinsu 3 viln Smooth ER, Rough na
(izqmaﬁﬁ‘u) ER, Centriole
4 7 AU gnees (waddnd) AU - - a
8 AU AALARD AU - - a
(5pusadiiy)
6 7 AU gnees (waddmnd) AU - - a
7 8 AU AaALARD AU - - a
(5puLadiiy)
8 7 AU gndad (wandms) laiasy 2 ¥l Smooth ER, aGak
Lysosome
9 8 AU Qnees (waddnd) AU - - a
10 7 AU QnAed (wandn?) AU - - a

701579 1 WU

'
1o

naufRntneyesaskniuadATUIIuNg 13 win J9m3u 7 ngu (70%) lawd naud 1, 4, 5,6, 7, 9

'
1A

waz 10 ngunAntneliasull 3 nqu (30%) lawn naud 2, 3 uaz 8 lnevald 2-3 vila naunsyyvlaadla
gnioadndu "waddnd' d91uiu 7 ngu (70%) lawn nauil 1,2,4,6, 8,9 waz 10 waznauiidila
aawdeulaesyyIndy wadie' § 3 nau (30%) lown nquil 3, 5 uaz 7

a

TodunnaNANTIeN 1 wansliiiiuii eesunuadnuniSeuviamelidlveg e toulananainisd
aduwdndeu (Smooth ER) wastoulawatadnisfinausilaviuse (Rough ER) Faasvieuliiiudnddnsiag
anududeunazadrendaiuluavassadifglunisiseuiveainseuseiuuszoudne
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awusznay 2
Fa0e 1908 IuAaNTIN Cell Pizza UanImIINLANANYasTEAUAINANYTallunsintheTeoosuniuea

n. Nqu7 6 RGHT A. NG 8
NNANUTENOU 2 WU
oA a = I3 I3 % a Y s sl v

A N naud 6 AndeFesasunuadasudiu 13 wia Lanin13InINeRTINLLAGIgNABINIY

purslunIngn9de dnsindretedamauiazsiude nenianiiianvuasnasesiveasiniuag wu 19
a I~ N v <) o £ ' a Y < ' a 1%

vonwasnuinedvd (Hanvauziduty) Ivuuduiunueunslea @dnwasiluuria) uazszyvliawadia
gneies (waddnd) nw v. ngui 7 Anthedeeesuniuadasuiau 13 viia uaninisdnaneiilussuy 3ns
wiaiundaau Unededassuduszdou ldviudeuiu wansanudilaluanuduiusseninwiuniwes
P03UNLUAS UATEUsnadin (wadiiy) wavnin a. ngui 8 Anthedsessuniuadlinsuiiu viatiede
Rough ER wag Centriole Msdansunsdiulidnseiusdumisluning1eds ssyrilawadlagnies (waddnd)
azvoulymanuduaulumdnindudoularn1591an15919890 NUsENDY

Fodunnainamiszneu 2 wandliiurnuuansslussauanudilasazanuaunsalunis
Uszgndanuivesdnisouudazngy nquiivillansudiu (0w n) ddnvaesiuae n1sldnme1sdeegng
aaue nsvinunuiuegiuduszuy waznseluismgualunisidenianlidaiau Tuvasiinguiivile
Weend1 (0w v way A) Tnnulamnisdeasnglunduwaznisvinnisensdanmysenay

a (3 a L= 14 1 o/ v X ad
1.2 HANTAATIEINGANTTUNTIRBUITNFaNNTHUNALAzTUTINIALD
MTATEtayaNLUUdLNANgANTTUNTSBUTkaIAlaTuTinA NS AU YBILAAENEY WU
noAnsIuMsSEuiNlaamuluidazngy daandlunisa 2

$1919 2
HANITIUATIZVNGANTINNITSEUTTIENGUIINNITAUNAUSL UNTINIALE
nga noANTIUNNS LY WOANTIUNITOTUNY  WHANTITUNIT WHANTTUNTT AUl
AdnwiIneAEns MNNNS19D9 s uAUINTS AaALRRUTINY
CEARGERT
1 Fundessiuniuadld Tinmérdwasn  fnsudmihi Wonlanunuess  duau Smooth
Qﬂéfaa 12/13 il N15YINNINTIU ;ﬁ Fonau Foansiu uptuadldlngay  ER Ay Rough ER
oSunenthitlddaau muaIguLiigy ogssiiiles nipuaFUELHA
g1
2 GonTosesunuadle Inmedadu  dremderud ud \FoulosTagiu $1de ER THaaos
gneies 10/13 %ila 38y Lififuhngudaiau  jUsseasunuadle winlala
Q
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gy noANsIUNISIY NOANTIUNNTODUNY  WORANTIUAS NORANTIUNNS anutla
AfnwiIneAEns NNING989 Vineusaniu JuANING AaALARBUTINY
a319a550
3 \Fundeoeiuniuadle lgnmenedades v viauwendin  dauAeasieassn duawsiiawed
gneis 8/13 vila AUAILAN AT Tunsidenian Wazv1A ER,
Uszanuau Centriole
4 Fendessiunuadld T¥nméredeodns  Tfhnguitd wds  dentanldaenndes  luiwuaandile
gnAes 13/13 ¥ila Duszuu Nudaau fudnuaress AALAADL
woueSuremiig wnLWaduN
5 Fendessiuniuadld Tgnmsrdadundn  sudedud s TRuAuIn1sh duaudosviln
gndes 11/13 ¥lla aiuTeneuy Wluieutaniu  wad (Szyiead
Anaula posUNLUAGLA )
Waula
6  3undesssunuadle Tnmenedaegne  vhenuludind oSutawaNans  duaunihilves
Qe 12/13 vila asiiaue 11N FNTNLEIU donianlan Golgi Body
IUNNAY
7 \Fundeeeiuniuadle Toamgdadu  vhouswiildd  fenwdeadassd  duaubosvia
Qe 11/13 vlla Jouy finstewvideniy Tunsdnnng e (Sryad
)
8 3unTessunuadle lgnmensdatios UIANNT \Boulostagiuess  w1m Smooth ER
gndes 9/13 vila Usgauay WLUAALAUNEI WA Lysosome
FENINANNTN
9 \Funfoeoiuniuadle Tgnmsdadundn  heduszuu @ eduvienisidendan  liwuenudila
gndes 13/13 ¥ila Tun133ng M3ATI9EBUT Ippgailivnna AALARDLY
fuwaziu
10 Fondeoosuniuadle Tnmeadegns  sdlefiud In1s  @endanlavanay  duaunisesn
gnded 12/13 vila soliles doansnaon wazasuelel e ER W@ntoy

1.3 naM33AT1ABUszAY (Thematic Analysis) anndayaintowaziuiinnisdang

nMywTedeyaiate Juinnisduns wasnsduasizivesdygiuseiugideainassd nugdiuy
a = vl b < Y 9
woRnsTINsSEuiNazviousanuly 5 Usiaunan (Themes) Aauandlunise 3

15149 3
a = v > < o
SUMUUNgANTIUNISIUsIayieueanu)lu 5 Uszinuvan (Themes)
Theme AUNUNY/ AR A29E19ANAYTD A5AATY Code
ANa5UNY vy NHANIIY
(ngy)
o A TalnmaunSyasne
y N13L58NAODDT o D« Y
1. nsly . naauAay Wulseny  wamnsmnatnla
. o LNLUAARENS 10/10 o, Y
AFNN o 9 , vouaa" (Ngy 4), Tulassadnauay o
- . UALAU ONADY nau oA e . . Scientific Vocabulary
eFEnsla o o e : "Jeavaidusugnany  unu1nveses
N LagFUWUSAY (100%) Yo p
NADY v AUALYBILTAR" (NgY wnLuag
Y MU : )

9)
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Theme anuvang/ AW fegnsdmavde N3AA1Y Code
AN95UY finy WOANTIU
(nga)
2.MI95UNEY AT 8/10 "179 nucleus A59na1e  MHAeTI8819B4 Visual Referencing
palassain pmdszneulite  ng woulunw' (ngy 1), LiledaieBuan
NE9D Wigusuma (80%)  "ER @ 9149 9 nucleus winla
WaYN13ININUY pailiae"
Pizza (N 6)
3. mMeham Msdeans uus 9/10  "wywaug Liioutied a3 Collaborative Learning
Jiu i uag nau #39 nucleus' (NAy 2),  ANMAITalY
Pgwmneny (90%)  '1379 mitochondria  M3iTEUUUY
melungu Hgvey’ (Nqu 5) Jile
4.3 m3vdoules 10/10 "stick “ﬁmﬁau miﬂ‘iz*&gﬂfﬁ Creative Representation
uAUINIS JUT9 @ vive ngu centriole sl Anudiumsld
afeassAams  dnuelgdegiiu (100%)  wviee (Ngw 7), Tana3e
wnuees fueasunLuas "ugToinaviusingn
wnLuagd wilou lysosome"
(ngu 4)
5. nMssdla Anudvauly 7710 'ERGwuiurgusydn awvieutaymn  Misconception/Confusion
amadeulu  msseylesed nau ldldee" (ngu 2), "ER  duaududou
Fodudou LALUAGTS (70%)  Tavauuuusivyide VoIFNA
anwaglnaifes Luilamg" (Ngu 3) Wemans
fu

1.4 NaN1TUTLEUTEAVANTIOULVRIUNITIUNS 10 NEY

nsUssliuaussaussinvouaazngulaedninuel 5 a1 laun msldmdniineeans (4

AZLUL) AINNABIVBINITIEUBTALEAE (4 AzwuL) ANUATUEIWYRINTARTIEYR (4 Aviuw) N1svieuy

U (4 AZLUL) LaZNITESUNULUIAAAIBFUAUINITASINETIA (4 AZLUL) 571 20 AZLUY AILEAIIUAISY

fia
TRl 4
AN TUsEEIANTTOUE T18N9uINA15Y1A9A 55 Cell Pizza
nau  Admn seurliawes  Aatheasu  vhousawiu Jueuinsaseassd s JEeU
i @ @ @) @ @ (20)  aussou
1 4 4 4 4 4 20 gwn
2 3 4 2 3 4 16 o
3 3 2 1 2 3 11 Urunang
4 4 4 4 4 4 20 gaunn
5 4 2 4 4 4 18 gunn
6 4 4 4 4 4 20 gwn
7 4 2 4 3 3 16 &
8 3 4 2 2 3 14 Urunang
9 4 4 4 4 4 20 gaunn
10 4 4 4 4 4 20 gan
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1%
) [

91NA1574 4 asUseavaussauzla Aell seAuUgen (18-20 Azwuw) 31U 6 N (60%) taun nay
7114569 uaz 10 52Ugs (16-17 Azuuw) 91U 2 ngu (20%) AuA ngudl 2 uaz 7 uazseduUIunans
(<15 Azuuw) $1u9u 2 ngul (20%) 18R nawdl 3 waw 8

2. nan1suszgna Uy u1UseRugidenineassd (Generative A lun1sdnngusiadayauas
dauasnzianszadgy

nsUszandlddayey1useivg ChatGPT 4.0 Tumsliesgidoyanginssunisseusiufanssy Cell
Pizza Sulusiosends nseenuuy prompt 881330UABY (Prompt Engineering) iial ChatGPT mauawes
LAY IATIZANAGNS AR TN UIIAUNTNAIUDINTTINY %a@?ﬁ'&lﬁﬁwLﬁumiaammmmzﬂ%’mm prompt ane
U il

1) Prompt dwmsun153nngqusdia (nitial Coding)

HIT880nU U prompt I ChatGPT v1n15aiin “code” 370 transcript kA taAINNIHITITUY IR
vostinGoulasszyli Prompt dreg1e “taeiinsesitenusolull uduen ‘code’ flazfiounginsaunis
SeusvelnSEunIUnan Thematic Analysis #i0usey theme Tuvanzay Wy sl fmiinemans,
NMSI9UTINALY, N15OBUIBINATNDNBI 18%”

nadnsTldgeliannsadangunginssunisiSeusldegraduszuy wazannsadredsldtumsy
ISNM1eNSAnE U Collaborative learning #3e Scientific vocabulary usage

2) Prompt @1sun13daas129ids (Theme Synthesis)

MRINSIANGNTIE {IT880NIUY prompt Wielsf ChatGPT asusundnansvia
douvianun Tnefiendsly Prompt feg1s “ansastelull (Wuu code siavmm) Frednnguidusungfngs
n9i3uivan wioudisdelufivnyay uaseSuiomanalunsdangu”

waflfansnsnananRvestiAs L LL@%“U"Jﬂiﬁﬂﬁ’iéﬁLﬂiﬂzﬁ%ayjﬁﬁﬂ’ﬂuﬂﬁ’lLﬁM@MWﬂ“ﬁu

3) Prompt d115UN15AANUAIMISTINTIAUIUNLSEU (Interpretation of Language)

1%
v

LﬁaLuJammvrmamﬂﬁmjmﬁumﬁﬂL‘%ﬂuiﬁaamﬁmﬁ’quammmiﬁauif f3381Y prompt disil
Prompt #eg19 “FonuiivinederlsluusunvesnsSeuineeanssyiulszoy WaTALYOUNGANIIN
1am1 Thematic Analysis” f99819A99 “13198u9 Muasanyedueli” gniaiudndungfinssy
Collaborative Learning $afunuddaainnisld Prompt Engineering #ail 1) Prompt AidaLau 19184
WeANTIY UarBanTounwIAANITIMIEATIUsTAY 98l ChatGPT insieiinalddinnugniaduazuaiug
837U 2) ChatGPT mauauaqlé’&ﬁ'aszqﬁwﬁﬁm WU “code”, “theme”, “interpretation”, “scientific
explanation” Tur&1 3) M308NWUU prompt TinTae annalunsiATeiveyaaIndt 50% wavatiuayy
NsdATIEMTENag sy Uy

2.4 M3Uszendly ChatGPT 4.0 \ieinszindU3ale (Video-based Learning Behavior Analysis)

mslemingAnssuniadouivesinioulufianssy Cell Pizza lusAdoilailisfnegifiosnis
Anseidanuviemosuisfiduaednuaidnus uididann aduiilenisiAanssuvestnFouis 10
nau 73dedniAuly ilensnnginssuidednainaniunisaiaiweanisiiousuuvasiie U ud (hands-on
learning) FuneumsitaszsiadUialelneld NotebooklM uae ChatGPT 4.0 titeiiuaanuusiugiliunis
A1z {39619 NotebookLM Failuiaesile Al 9asnenrmidss (speech-to-text) 91n3dleliioglu
sUsuuFeR (transcript) flaunsoiasigisely ChatGPT 1# nefiduneudsdl 1) nearrundesanidle
#28 NotebookM thiAlevesusiaznguningszuy Notebookl M leli Al adarynvewinSeusenuidy
Tonudnlullf 2) AT1vaeUkAUSUAINNYNABIYEY Transcripti338mIIaa8Y transcript 31 NotebookLM
wazUfuudnnuAaiisuresdiniedesilenn ielilddoauilngdifosdyaaienniian 3) dou
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Transcript 1497 ChatGPT 4.0 14 prompt fifuuaifielsl ChatGPT Fiasigring@nssuniunsey Thematic
Analysis 4) §A51291 Theme Uagsiia (Codes) ChatGPT ¥a8dangungAnssy wu Mstddniingmans
M389Ban M Msiendy ad 5) aslilisuiisussninangulideyatiliiuisuifisuauanansauas
auiiaugizmwﬂdmﬁ’q 10

#0819 Prompt AlE/U ChatGPT 4.0 “unaunmunilldainaaufionssu Cell Pizza vosinBeulssay
Tedesziinnusazaunananginssunisiseusuuule wu lddwitndgnlug finmsddanmwiely 4
nsiilatianIeduay uazdanguFun1uuuInie Thematic Analysis” N8N prompt vl ChatGpT
aansndnngudeyania Theme dn3ait 5

ﬂ'li'N‘f’i 5
£20619880159ANGUEUAIEY ChatGPT m1uuWINN Thematic Analysis
AMA1NTALA (31N NotebookLM) 5u Code
“ER stuiSpuiivagusesineiuloug?” auilananindon Misconception
“157974 nucleus Vinssnanauiiouluununinas” D19DINN Visual Referencing
“wymauy HouTIBIN mitochondria” M5¥9UIN Collaborative

asUnmTININMTIRTIE fail 1) thideu dulvganmsoldmiwiinemanslagnies uazda
Meeasunuadliiminzauniunmgsds 2) nguivileaindnng wiamindi daeu wadld innuanie
JumnmsasassdluniseSune 3) eainuiniFeu hlaraandousnndian fe “leulananainisfndy
yilaseu” waz “vdinugusy” 4) Aanssu Cell Pizza anwnsaldidunuimdlunisianginssunsiieudnu
n1389ilevi (active learning) LagasiouduIIaUZNINEIAERTYotNEaUlAoE9TALIY

d5duazanusnena
AdeiingusrasiiftofinusuuuunginssunisdeudvesindousyduUssan@nuiAntuain
nsfidausanlufanssy Cell Pizza Ingldnszuiunsdnsizideyaisuszifiu (Thematic Analysis) wae
Usegndl ity seivgidaaineassd (Generative Al) WiteatiuayumsilasgidoyaiBsnanin nanside
WU AN Cell Pizza duaSunginssunisiseudideuinegredniay dniSsuaunsaldmnnineimans
Igndes Inssredeanmlassaiiagadivaau iausmiuduiin wazuansdunuinisairsassdlunis
NADALAAHIUTAN DI
namsideiaenndesiunuafnnisianisdouiinermaniuvuasdioUftfdeanile (Hands-on
Collaborative Science Leamning) AlfunsnasnauszsitansseudiunsuftRaiatumaiausudu
\Wunga mMuuuIAnves Hofstein uay Lunetta (2004) fistyinnisnaasuasfianssuufoalusiesdifing
WMYIMARSYILAAUTNYENTEUIUNMINIINEIManTkazduasunudn laliwunfn 31nKan1sITenudn
Uniseunngx (100%) wananginssunistgmdniingimanitazn1siuauinisassassalunisidenian
uwnueesuniuad JeduduiinsSeudiunsasdeufiiateelrinGeuaunsadenloinnuiidemiusssu
fuuszaumsaifidudedld uenaind wen1sidediaenndestunguinisidousuuuianile (Collaborative
Learning) 483 Johnson waz Johnson (2009) 71 1 un15% an14 afusazduluideuan (Positive
Interdependence) 3INAMSAUNANUI1 9 210 10 NEY (90%) UAAINEANTTUNITIINNUTIAUDE1TALAU T
nMsuventing deans wazdaomdetunslungy dadundngrudasedndfiuansinnisdanguuuunay
siufuduaiumaoudnfuasnsuandsulssaumaniseningty
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a o 1 [y a 14 v [ [ . a v
Han1TITeaenndesiunsseuskuuldLuudtaenlugiu (Model-Based Learning) mnanuideved
Bawaneh (2023) fiwuinnsasisiuudnassdigligiseuimuianudilagdasaiuwazainsaasuieg
U51n9M5in1a3ne1mansaatu 3nnan1susediunudn 70% vesngudniieuaunsafindeieses
wnuadlansudauia 13 wila wazaunsaeSuieniniivesessunuadlignsies Jauanslimiuiinisasng
wuudnaenvadanianidudeddddisliineuaiusaudaniuiideuusssuiiilugusssuldognad
Usgdnian nan1sidedeaennaeanunqulimuinisnisdeyqives Piaget §9svudndniiousesu
Uszaufnweglutiawenisfinfiegusssu (Concrete Operational Stage) nsldianniudedlalunisdnass
lassasaaddaduisnsiuansauduimunismedygivesdSeulugieied dregrndaau fie n1n
dnisudenlduzilemaiuaunulalelomnsizdauindn wionsdenldveuwnstoutuunuindoa
a o Q’JJ = Y < = [ ¥ - . P
wsedidnwaztdudu 9 Faandiiudanisusulassasrametgeyi (Cognitive Restructuring) 1w
NITUIUNITATINEIAAIIN IR ULBIBEIUVITTY
TunsuszynalddeyayussAugideassass nansideuansliiuisdnenmiigavesmaluladily
NFATUALUNITUIUNITHATIATIAUAIN 19U N13TANqUIIHE (Initial Coding) N15d4LATI¥IBY (Theme
Synthesis) LagN1SAAIUATYIGITUIRVRIUNT U ATl laa1nn15ld Al @onnaodn UNANISANYIVD
Naeem et al. (2024) uaggnsa1 3154 (Chamrat, 2025) 98 uduinlygruseivgidasiasshaiunse
advayunsuszidlunafiiunszuiunisuasnginssuvesdiseulaeg1aluse@nsan lngianizegiag sy
N153ANT5TeLATIUININNKATARNTTEUVRIATHARUNT B MIldUaUseRvgiaivassalunuide
tdrgannarlunsiasieideyaninit 50% uazalglinisdnngusviateyaiinuadianeuiniuy 49
v Y a PN ' ' a va ¢ a o
donAaaITULLIANYDY Turobov et al. (2024) 152U31 Al @13150YILaneARTBNEIATITTRAZITIAILTY
szuvlunisdnnisteyaidqaunin egalsiniy MuideidmudedidnddglunislddagaiuseAvgias
v ¢ A a A 2 Aoy A o a 4 N
4519853 Ao AnuansalunsAnUddnIdsliiieuiiunsiiesieilaeuywd (Damasevicius, 2024;
Kooli & Yusuf, 2024) Tastawizlunsaiviaineuvesinisudanududounioln1suaniaannianiuan
a39assan Al ldansnsafanulaegasuiiu Bnnsdiliaunsaiiaseiveyailaldnmuinavseniwiieu
W YLdes MM waznisianseanndntivesiniieuaininlelalaense aau nsladyaiuseaugias
4319855AA3ALTIUNNTAIUATUNTATINEO ULAE IATIMlAEL Yud esnwiAMkazAUgnAadlunIs
Uszidiy Beaennnediuuifn "nszuiuimignaas’ (Hybrid Paradigm) Miuywddsmsiiunumilianinsagn
ununlalunsfinuusundsan
LY] Y au A v g 1 (% | a . [ Y o @
NTIAULVRIRIIY Nan1Ie UYL TaluI1 Aanssu Cell Pizza viwihilu nalnnisuda
ANuidslszdnynndumednouseaulszoudnwidsoglugaaveinisAndagusssy (Concrete
Operational Stage) MULWIAAYDY Piaget 1ABN1SNUALSIUAINITIIIUAUINITAS198TIA UM DUTEN
TmgRuaseiueesidundngrudelszdnduesnisusulassasiamelagan og1auiiase wiinfanssuazsdszau
AudsalunImgIn (70% vewnguiinles) wadedrdmanizinulumdnidudoustrvoulanaradnid
U c‘l’ Y < o I 1 o a . . . . ) a 1
adu Tiuaudndulunisuuadunisaeudeniw (Linguistic Scaffolding) lngmisiniausuuIAny1u
wuudaedneunskusthiAnindudeu lulvesnsussgndlddyaiusenugideaieassd (Generative
Al Kan1F3T8EUGUI Al @arunsaiiuysednSannsiasieideyasnaninle windsldlunsyuliwind
anuay (Hybrid Paradigm) Muywddsnssiunumdidglunisininuusunddn iiesnwanugnieddanis
A4 (Interpretive Validity) 19991134
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dadninuazdaiauauug
1. Yad1invaen1sIY
1.1 madnesilussdungy: maidedldlifnszideyangfinssunmstouivesSounuy
seyana widumsienedlussdungy dunansideisagiiounginssunmaieuslunmsuvesngy
WINNINARILINITINEYAAR
1.2 WifimaiSeuiisunou-nds: nsideliiinsieuiisungAnssunouseu-udusey wie
Wisuifisunadungunaassvsonguaiuny Ieliaunsaauanuduiusidangnaseniteianssy Cell
Pizza fungAnssumsiseuslaetadaiau
1.3 fedrimvestygUssivg: Tyaussiviitaisassdnldlunsiinmeiiideddnluns
Annudeyafilallinumaviontvidou 1wy 1ides i wasnsuwanseenmedndesindeuaniale
2. fowuauurlunmsiseaiodialy
2.1 msveenguiesndlusainGeussdusisonfnumieUsuie ieAnwingnssunisiious
LagMImaUaUsIeRanIsILUUAYaUfURNoonLuUL Iz aufuTeTedu
2.2 seenkuuMTefiinsiUssudisunginssuneuiou-vdadeu viewSeudisusening
nauvIRABLAENFLAIUAY IoBUIUUTAVBNAYEIRINTIY Cell Pizza sionmswianwaAinssunsi3oudagng
FaLau
2.3 maianmslinnsimginssumsSeuslussiuneyaea elilddeyadadniieiu
WALINTUAZAILUANASTENINIYARAYRINIT Y

AnAnIsuUIENIA

FAdevoveunn lsaSoumauianileas o Aliausiuiierdustieis dunisininiSousedu
Uszaufnwindnsiufanssunisiieus a Yruineimansasuss neldaiusiuielulasainisiamn
Aneaminieuvesinidsuieuisunseuunng neldndngansanuduwdaniuivinis adaaians
INYIPENS WazN1¥I8INgY STAUUTTONRANY Fududdfgidelinmssuidunuideses “msinu
neANTIUNITITeuiveslniFeulTEauAny Hufanssy Cell Pizza wagn1siwnseinledyauseivg
ChatGPT” duSaaasnuinguszasd siailisovauansanueudsluanujumuagnisiidiusiuvosene
asuaztiniSeuynviuidiglinsifueyauasnsdiiuianssuduluegrsuiunagiivssaninm
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Abstract

Biomimicry is a key strategy for developing learners' design thinking to enhance biology
education. This research aimed to investigate student teachers’ perceptions, attitudes, and
challenges toward learning design thinking skills through biomimicry in biology course. The target
group comprised 24 students majoring in biology who were selected by purposive sampling. The
research instrument was a written questionnaire consisting of 5 open-ended questions and focus
group discussion. The data were analyzed using an inductive analysis approach. The results revealed
that most student teachers recognized design thinking as an essential 21st-century skills that should
be developed through learning experiences different from traditional approaches. Misconceptions
recarding biomimicry limit student teachers to applying biological knowledge for general problem-
solving, preventing them from developing the ability to emulate natural mechanisms for innovation
through the design thinking process. While student teachers maintain a positive attitude toward this
process, constraints regarding school contexts, as well as the capacities of both instructors and
students, remain significant barriers to its practical implementation. Research indicated that
developing design thinking skills in student teachers cannot be achieved in isolation. Instead, it
requires establishing a cognitive bridge between biological phenomena and biomimicry to bridge the
conceptual gap that often separates biological knowledge from problem-solving processes.
Furthermore, the success of this new pedagogical approach depends not only on the instructors but
also on a supportive institutional context. Consequently, teacher education programs should

encompass both academic dimensions and strategies to navigate systemic barriers within schools.

Keywords: Design thinking skills, Biomimicry, Learning biology, Teachers’ perceptions and attitudes
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Abstract

In the field of second language teaching, there has been an increasing interest in adopting
reading as an instructional strategy to improve writing skills. However, most studies focus on
intermediate or advanced learners and scarce research has been conducted on writing development
for beginners in higher education in Chinese as a Second or Foreign Language (CSL/CFL) classroom.
This study aims to examine the effectiveness of Integrated Reading and Writing (IRW) compared with
Explicit Writing Instruction (EWI) in two groups: the experimental group (EG) and the control group
(CG), each consisting of 40 participants from the same academic year enrolled in a CSL/CFL class.
The participants (HSK Level 3 or lower) were taking the same major at a Thai university. The data
were generated by assessing their writing tasks in 4 categories: Content (Cont), Phrases & Vocabulary
(Phr&V), Grammar (Gram) and Organization (Org). The scores were subjected to an independent
sample t-test. The results showed that the EWI method was better suited for the students. This
study provides CSL/CFL with insights on how to promote the development of writing for beginners

and improve the curriculum design.

Keywords: Integrated reading and writing, Explicit writing instruction, Low-level writing,

Chinese as a second/Foreign language
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Introduction

Writing plays a crucial role in developing language skills and is considered a main assessment
measure for second language (L2) proficiency (Mgijima, 2021). Writing embodies every author’s
creativity and thought, making it a medium for self-expression. Additionally, by using the written
word we can demonstrate how advanced our language skills are. Despite extensive research on L2
writing, limited studies have been conducted on the effectiveness of the strategies used in teaching
writing skills to second language learners (Lee & Yuan, 2021) prompting a need for further exploration
of the topic.

The rapid growth of China’s economy, coupled with the rising prominence of Mandarin in
international business communication, has significantly increased the global demand for this
language acquisition. In the last couple of decades, as can be seen on CNKI (China National
Knowledge Infrastructure), Chinese researchers have conducted a significant volume of research on
various aspects in the field of CSL/CFL (Chinese as a Second or Foreign Language). However, it has
been pointed out that these studies hold a rather “limited and peripheral” influence on international
language education research and on developing new methodologies and approaches. Unfortunately,
they lack an empirical and quantitative design and have a “disparate and narrow” focus (Yang et al,,
2020).

Linguistically speaking, since Thai and Mandarin writing systems vary substantially, Thai
students need to overcome major barriers when acquiring reading and writing skills and teaching
them entails more effort. Thai learners majoring in Mandarin often require further studying to improve
their proficiency even after graduation (Wasinanon, 2016).

Sun and Wang (2020) are of the opinion that “writing embodies language learners’ overall
linguistic competence and is a challenge for learners in any language” (p. 1). Some scholars have
pointed out that incorporating a reading component into L2 writing classes can be beneficial, as texts
can be used as a leading medium. On the other hand, Choi et al. (2018) concluded that vocabulary
acquired through integrating reading into writing courses did not exhibit a notable direct impact on
writing proficiency. To further complicate matters, whether positive, neutral or negative, the impact
is dependent on the writing level of the L1 (first language) for each particular student (Cho et al,,
2021).

Overall, in both L1 and L2, vocabulary plays a crucial role as familiarity with a variety of
words allows for more precise self-expression, although it is also vital for them to be able to select
appropriate and accurate words to convey their ideas. This issue is particularly evident in beginners,
who often use vocabulary from texts without fully understanding its meaning or context. As a result,
even though new words may be stored in their long-term memory, correct usage is not guaranteed.
Such difficulties can hinder self-expression and erode confidence (Joyce, 2018). Moreover, external
input is needed to stimulate students’ initiative and improve the quality of their work. Consequently,
educators have adopted various strategies (e.g. blogging, listening comprehension) to support writing
development.

Reading is implemented consistently during all levels of education, since the majority of tasks
students engage in at school are text-based. It has traditionally been considered a basic skill for

language acquisition, because through reading students can deepen their knowledge of any topic.
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Continuous reading practice leads to higher literacy levels in L1 and comprehension tasks can
promote the development of multiple skills. Since it exposes students to a wide variety of
vocabulary and grammatical structures in multiple contexts, it promotes proficient and precise
writing. It is considered an additional resource and helps develop the cognitive processes required
to create coherent written work (Allan, 2015, pp. 311-328). Reading and writing in L1 are skills that
interact with each other, therefore reading is regarded as the foundation of writing, and writing
performance boosts both reading comprehension and memory.

When it comes to second language (L2) acquisition, Pae (2019) noted the interdependence
of reading skills between L1 and L2. Reading skills in L1 set the ground and ease the learning of
reading in L2. Some research has shown that since reading comprehension levels vary between L1
and L2 learners, reading activities can impact L2 acquisition in a different manner (Kuehner & Hurley,
2019). At the initial stage of L2 learning, students with lower proficiency can encounter challenges
in understanding reading materials due to their limited vocabulary and lack of familiarity with the
topic. Past studies identified that feelings of anxiety and stress could also hinder students’ reading
progress (Chow et al., 2021).

This is the main reason why it is vital to continuously investigate and improve both new and
existing teaching methods that would guide the students through the difficult process of learning a
foreign language. It also needs emphasizing that intermediate or advanced learners can employ and
benefit from different methods than beginners, as their basic skills are already developed. While
there is some research on writing skills in a CSL/CFL classroom done by Chen & Gong (2025) and
Zhao et al. (2025), they focus on learning methods and performance of intermediate and advanced
language learners. There is a distinct lack of research on the effectiveness of teaching methods

suitable for low-level learners and that was the original idea behind the study.

Research Objective
This study aims to investigate the effectiveness of using IRW (Integrated Reading and Writing)
and EWI (Explicit Writing Instruction) to promote better teaching outcomes with long-term

implications in curriculum design.

Research Hypothesis

Traditionally, writing and reading courses have been taught separately. In this study, we set
out to examine if teaching writing through reading can improve the skills of low-level students in
higher education and we hypothesize a positive outcome. This was the motivation behind the
present study. The key research question for this study was: Does incorporating a reading component

into a low-level CSL/CFL writing course have a positive impact on the acquisition of writing skills?

Research Framework

This study employed a conceptual framework that assumes a direct relationship between the
teaching method and writing performance, with no mediating or moderating variables, in order to
determine whether Integrated Reading and Writing (IRW) or Explicit Writing Instruction (EWI) was more

effective in enhancing writing skills for low-level students.
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The IRW is theoretically grounded in the role of reading as a basis for writing, as reading provides
input, supports vocabulary acquisition, and facilitates transfer of language skills to other contexts.
EWI centers exclusively on writing and emphasizes small and clear writing steps and templates. The
lessons are instructor-led and feature step-by-step, scaffolded teaching and vocabulary extension
exercises (Oshima, 2020). The teaching approaches were tested in 2 separate groups: the
Experimental Group (EG) adopted IRW and the Control Group (CG) employed EWI.

The dependent variable was students’ writing performance assessed in four dimensions:
Content, Grammar, Organization and Phrases & Vocabulary. They provided measurable criteria for

evaluating the impact of each instructional approach on the assigned writing tasks.

Methodology

Study Design

We followed the university syllabus, which was spread over 15 weeks with 3 hours of classes
per week. The school year consisted of two semesters, during which students were randomly
assigned by the university to either EG or CG. The classes were conducted in different semesters
with no interaction between the groups. The curriculum was aligned with the course objectives of
developing writing knowledge and skills in CSL/CFL. Both groups used the same material to ensure
consistent input. The scores were analyzed by the independent sample t-test.

Participants

The participants of this study were first-language Thai students, aged 18 to 20, all from the
same university in Thailand and enrolled in the compulsory course in their major. They had a weak
foundation in Chinese, corresponding to HSK (Hanyu Shuiping Kaoshi) Level 3 or lower. A total of 80
students participated in the study: 40 were placed in the EG and the other 40 in the CG. Gender was
not considered a variable in this study.

Teaching Materials

The textbook ‘Boya Chinese Reading and Writing: Elementary’ (Li & Xu, 2019) was preselected
and assigned by the university. It contains 10 structured units, each divided into three parts:
introduction of vocabulary words, two reading tasks and three follow-up writing tasks. Due to limited
time, not all tasks could be completed within the duration of the course. For EG, each lesson
included: introduction of vocabulary, one reading task and one writing task, and for CG, the
vocabulary introduction and one writing task. Both groups received the same writing tasks with the
same vocabulary. The teaching materials were created on PowerPoint slides. Learning materials were
copied, distributed weekly and collected after each lesson. Devices and dictionaries were not
permitted throughout the lessons. Specialized knowledge from any particular field of study was not
required.

Procedure

To ensure full understanding, at the start of every unit all students received an explanation of
the target vocabulary and completed a fill-in-the-blank exercise. The EG was given a few options to
choose from, whereas the CG was only provided with information about the parts of speech of the
target words and required to refer to the complete vocabulary list for that lesson. Extra time was

allocated for students to practice writing the strokes of the new characters. After that, EG moved to
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Q1-Q3 Reading Tasks and their comprehension was assessed through completion of Q3 for which
they had 15 min. Table 1 illustrates the types of reading tasks included in the course (translated
from Chinese).

Table 1

Reading Comprehension for EG

Question Type Instructions

1. Multiple choice Select the correct answer from the choices provided.

2. True or False Determine whether the statements given are true or false.

3. Writing task Reread the passage and respond to comprehension questions in complete sentences.

Note: The data for the reading was collected from comprehension Q3 only

While EG were completing the reading, CG worked on creating sentences within different
contexts and using conjunctions and cohesive devices to expand their ideas and link them into
paragraphs. The instructor used a sample paragraph to scaffold the process for the students
(Tsiriotakis et al., 2020). The last part of the lesson for both EG and CG was the individual writing
task, during which the students were encouraged to use the given patterns and vocabulary learnt to
create a personal answer. Scaffolding questions were provided to guide them. Table 2 presents

examples of questions for the topic ‘My trip’.

Table 2
Writing Tasks
Paragraph Scaffolding questions Suggested patterns
1 After arriving in China, what did you like or dislike I remember (that) -—--- To my surprise ------
‘ about the country?
2. How do you feel about this experience? At that moment - Not sure -
3. Do you understand Chinese Culture better now? until - In the end ——-—

Students were required to write at least a 100-120 word-long article consisting of three paragraphs
(Williams, 2018). Both groups received remedial feedback after each writing task. Table 3 shows the

time allocation for all the instructional activities for the groups.

Table 3
Time Allocation for CG & EG Activities
Section CcG EG
Pre-writing (120 min) Vocabulary (40 min) Vocabulary (40 min)
Language points & Paragraph structure Reading comprehension & Q1-Q2
(40 min) (40 min)
Use of conjunctions for complex Intensive reading & Q3
sentences (40 min) (40 min)
Individual Writing (45 min) Write a 100-120-word article on the given topic

Note. a: Both groups were given a 15-minute break before the individual writing.
b: See Q1 - Q3 in Table 1

Data collection
For this study, the data were collected from EG and CG weekly over the course of the academic
term. Firstly, we gathered data from intensive reading (Q3, see Table 1) to assess reading scores for

EG students on a scale of 0-10 (Wang, 2022). They had to answer 5 questions and every answer
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demonstrating full comprehension was awarded 2 points. Gramsmmatical structure, vocabulary usage
and length of the answer did not factor in the score.

The second set of scores came from the writing tasks that both EG and CG completed. Their
writing was assessed in four core areas: structuring, clear statements, sentence formation and
grammar (Cheung, 2016). To eliminate the subjectivity in grading written work, a score for each task
was awarded based on the criteria for HSK level 5 proficiency in Chinese writing (Zhang & Lin, 2017).
The overall rating scale and task standards, along with their scores, were the primary sources of
writing data in this study. Table 4 below shows the categories and the score allocation. The 10C
(Index of Item-Objective Congruence) of the tasks signifies content with a reliability value of 1.0

(2 0.67). The average scores of all writing tasks were used as the study results.

Table 4
Categories and Mark Allocation for Writing
Category Abbrev. Score Range Description
Content Cont 6 Understanding and consistency of the topic
Phrases & Vocabulary Phr&vV 5 Correct and consistent in usage
Grammar Gram 6 Appropriate word order
Organization Org 5 Appropriate and logical structure
Punctuation Punct 3 Correct use of punctuation symbols
Word Count WC 5 Length of the article

Note: Punct and WC were not considered for data collection in this study
Data Analysis

The data collected from EG and CG were analyzed utilizing an independent sample t-test. The
score of each participant was recorded and analyzed with SPSS (Version 26). The data were divided
into four criteria: Cont, Phr&V, Gram and Org for descriptive statistical analysis of writing tasks.
Results

In our study, the EG students received intensive reading (see Table 1). The average score of
that section collection was not optimistic as it showed only 4.87 out of 10. The second set of scores
was for writing performance for each group, and they are compared in Table 5 and 6 below.
Table 5
Descriptive Statistics for CG and EG

Group N Mean Std. Deviation Std. Error Mean

Cont CG 40 5.50 751 119
EG 40 4.95 932 147
Gram CG a0 4.55 1.011 .160
EG a0 4.10 .841 133
% = i

G 40 3.93
Phr&V CG 40 4.05 .639 101
EG a0 3.58 747 118

Table 5 presents the descriptive statistics for the CG and EG with a total of 80 participants,
indicating that IRW had no positive effects on developing writing skills in CSL/CFL. The mean scores

of the CG were significantly higher than those of the EG in all four categories.
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Table 6
Results of independent sample t-test (Cont, Org, Gram, and Phr&V) in CG & EG

Levene's Test for Equality of Variances t-test for Equality of Means
Group F Sig. t df Sig. (2-tailed)
e %2 e 75,053 o0

Table 6 depicts that EG participants received a non-significant effect for the group compared
to CG. The outcome shows that the EWI in CG was statistically more effective than the IRW method
in EG, as the difference between groups was p< 0.05. Furthermore, the result of the effect size shows
that Cohen’s d of each criterion specifies a strong effect on CG. This study found that the
development of writing skills using an integrated reading-to-writing approach is more challenging for
low-level students of CSL/ CFL. Based on the results, a difficulty analysis is indicated with Difficulty
Index CG = 0.84 and EG = 0.75. The scores of both also suggest that the difficulty level was consistent
with the results above. Cronbach’s Alpha was also used to further verify the entire teaching
objectives (a=.820). To gain more insight, the IRW was surveyed by the EG students. Table 7 presents
their opinions.

Table 7
Questionnaire survey on EG’s satisfaction upon completing the course
Evaluation Aspect SD Mean Full Mark
1. The instructor is open to questions and discussion. 0.640 4.53 5
2. The instructor is able to stimulate students' critical thinking. 0.458 4.73 5
3. Satisfaction with the materials and readings in the course. 1.125 3.87 5
4. Effectiveness of assessment methods (exercises, assignments) 1.060 4.13 5

Additional comments from students: 1. The units contain too much knowledge to learn in a very short time. |
think 1- 2 units would be enough, because the vocabulary is very, very hard to understand for Thai students. 2.
There is too much vocabulary.

As can be concluded from the survey, some students felt pressure because of the amount of
vocabulary covered and the fast pace of the course. The findings of this study could help with
further research into how to design a more effective and less stressful curriculum for writing for low-
level students of CSL/CFL.

Discussion

For the study, we collected data and examined the effects using a statistical comparison of
scores from the EWI in CG and the IRW in EG. The EWI approach helped students' writing improve
noticeably: 18.55 out of 22 for the four assessment areas, compared to 16.56 for IRW. CG
outperformed EG students in all 4 categories (Table 5 and 6, p< 0.05).

For the EWI, the average score for the Phr & V was 0.47 points higher than for the IRW. One

reason could be that CG focused more on the target vocabulary, while EG emphasized reading tasks.
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Lack of vocabulary and weak recollection of new words are related to students' dependence on
source texts and proficiency. To get the maximum score (5 points) the students’ writing had to be
mistake-free and only 4 students received a full mark. Most of EG students repeatedly used simple
vocabulary and the maximum application rate of new vocabulary usage in each lesson did not
exceed 5 words.

After repetition, the second most popular error was calque which is translating native
language words into another language instead of using the correct word or collocation. Additionally,
they often used the Thai word order, such as putting the name of the place at the end of the
sentence instead of at the beginning (‘I bought it in China.” while the correct word order in Chinese
is ‘I in China bought it.”). Also, time expressions were placed at the end of sentences yet, in Chinese,
all time expressions must begin the sentence (incorrect: ‘I travelled to China last year ‘, correct:
‘Last year | travelled to China.”).

Moreover, Thai is not as rich as Chinese vocabulary-wise. For example, in Chinese, there are
2 different words for love: romantic love for a couple or spouses (#tg)and regular love for anything
or anybody(#). Also, the word ‘non-particular’ can be expressed in two ways: % or 3% and the
choice depends on whether an adjective (%) or an adverb (*##) is needed. On the surface, these
words are similar, but they can only be used in a specific context. Thai students struggled with
understanding when to apply each and often confused the contexts as the exact translation of those
words in Thai do not exist or both words are translated identically.

Another issue was incorrect collocation use. Students tried translating the words from Thai
instead of using learnt Chinese expressions. For instance, a collocation ‘pass an exam’ in Chinese is
“J@it 7% but Thai learners kept using ‘%t 7k#‘ which in Chinese means ‘experience an exam’
and does not signify whether the exam was completed successfully or not.

As can be seen from the above-mentioned examples, even though the students were familiar
with some words, their vocabulary acquisition range still confused them, and it interfered with
context transfer (Magnusson et al.,, 2019). Students relied on the source text, thus missing out on
the actual application of language in context (Ye & Ren, 2019). Since CG focused more on practicing
vocabulary, the students from that group had a higher awareness of how to apply the words in their
writing correctly based on the context and so, they made fewer mistakes (Seyapalan et al., 2023).

As for grammatical performance, when using the IRW strategy, students were encouraged to
apply vocabulary and language points learned from reading to improve their written work. The Gram
test results showed that the EG scored 0.45 points lower than the CG, and this difference was
statistically significant (p=0.00, p<0.05, d=0.484).

Most students found it difficult to write new and original sentences in L2 based on the existing
grammar structure and their sentences and grammatical structures were almost identical to the
reading materials. The most popular mistakes include incomplete sentence structure, lack of
coherence, insufficient conjunctions and continuous transfer of native language calque and
structures. For example, Thai students often forget to use verb ‘to be’ and conjunctions: ‘You same
me’ instead of ‘You and | are the same’ or ‘The story | moved.” instead of ‘I by the story am
moved.”). Also, the majority of students opted for simple sentences and, due to insufficient

vocabulary, struggled to identify and learn how to use more complex grammatical structures (Singh
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et al,, 2017). In contrast, the method of teaching grammar in CG was focused on combining language
points with target vocabulary and encouraging creativity and persistence in use. Since students had
no original text to copy from, they had to construct sentences independently by directly applying
what they had learned.

The research findings in ORG indicate that CG scores were again higher than those of EG (4.45
out of 5, compared to 3.93 out of 5). This significant difference is likely linked to the EG students'
low proficiency in reading. As mentioned earlier, the average reading score was just 4.87 out of 10,
indicating that typically students understood less than half of the text. The research therefore shows
that the IRW was less effective at promoting low-level students' skills in properly structuring writing
than the EWI. They had insufficient time to familiarize themselves with the reading and failed to use
it as a model. The reappearance of content and information in different paragraphs made the overall
structure of the article unclear. Also, many students didn’t know how to divide their ideas into
separate paragraphs and, even if they managed, the parts of their writing did not seem logically
connected and confused the reader. The CG was not influenced by reading pressure; thus, learners
were able to engage in more framework-guided exercises (Jouhar & Rupley, 2021).

The content category showed similar differences with CG scoring 5.50 and EG 4.95. Due to
the relatively high error rate while using new words and grammatical structures, students seldom
chose being innovative. They would rather repeat words and sentences to avoid making mistakes
which in turn made their writing seem basic and information they presented incoherent. Generally,
reading may give more content prompts, but it also requires students to spend additional time on
understanding and analyzing texts. EG students may have felt under pressure due to time
constraints or a lack of knowledge and did not utilize the original text skillfully to enhance the
content of their work (Hastuti, 2015). Mikami (2017) pointed out that completing reading
comprehension tasks and analyzing texts required a significant amount of practice. The statistical
difference could be attributed to the fact that both groups consisted of students who were relative
beginners in CSL/CFL. Although the difference might seem small, it remains statistically significant.

Previous studies conducted on Integrated Reading and Writing in L2 show that reading can
help students and orient the structure of writing (Nguyen, 2023). Findings of our study unequivocally
show that teaching writing through reading was less successful than using the EWI in improving writing
in a group of low-level learners of CSL/CFL. As EWI provides students with more scaffolded
instruction and teacher guidance, it is more suited for beginner learners who do not have a fully
developed language foundation. This method focuses more on repetition and recollection of
previously studied vocabulary and structure and accuracy of its usage. Beginner learners might find
IRW daunting as it gives them more freedom and independence in use that they might not be ready
for while EWI lets them comfortably learn prechosen structures in a limited environment. Moreover,
IRW centers around 2 separate skills: reading and writing and EWI offers practice of only writing.
Therefore, students can fully focus on the writing skills alone without being distracted by reading
passages.

Similarly, Jang and Lee (2019) found that participants with low language skills in L2 did not
demonstrate improvement in their overall writing quality. Miralpeix and Munoz (2018) examined a

strong correlation between language level and writing ability. Our result reflects those findings. Low-
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level students seemed to make slower progress in learning with the IRW and we deem the lack of
vocabulary as the main obstacle for EG to have completed the reading comprehension and writing

tasks efficiently.

Conclusion

This study compared IRW with EWI in CSL/CFL and findings show that students learning with
IRW progress more slowly, as it requires strong reading skills and greater learner’s autonomy. With a
limited vocabulary, beginners often struggle to extract and transfer information from texts into writing.
While previous research focused on advanced learners who did not need extra support, lower-level
students require scaffolded teaching and additional time to complete tasks effectively.

Therefore, EWI yields better results for beginners. Without the burden of complex texts,
students receive more language support through targeted vocabulary and scaffolding. This allows
them to focus on applying grammar and language chunks in writing creatively, thereby strengthening

cognitive processes and promoting skills development.

Limitations of the study

The study was aligned with the university's course syllabus. Although the drawbacks of using
Integrated Reading and Writing in low-level classes are evident, several factors fall outside the scope
of this study. For example, we did not examine whether writing anxiety arises, nor could we conduct

a more in-depth analysis of students’ mistakes.

Recommendations

This study put forward new aims for further instruction in writing classes for low-level
students in the CSL/CFL. Further study into developing a more suitable and effective method for
teaching writing skills may provide valuable insights into curriculum creation.

1. An effective curriculum design could prove beneficial for skills development

It is recommended to allocate time reasonably in accordance with the students' writing level
in future integrated writing instruction. In low-level classes, reading and writing skills should be taught
separately. Further consideration should be given as to which class should take priority. We need to
ensure compatibility in teaching both skills and help students successfully transfer reading skills into
writing tasks in CSL/CFL.

2. Learning support

Online learning platforms or other digital tools could provide students with more individually
tailored practice and ultimately lead to integrating reading into writing outside the classroom. For
instance, creating a group on Microsoft Teams (or similar easily accessible platforms), where
members can post stories or share experiences, could be an engaging opportunity for practice. They
could use both reading and writing skills more naturally and boost each other’s motivation to write.

The group could be beginner-focused to provide a safe space for low-level learners.

Recommendations for Future Research
The findings of this study put forth some ideas that are deserving of additional research. In

the future teaching of writing, we should stimulate students' curiosity and incorporate other innovate
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teaching methods, such as audio-visual involvement to pique their interest in writing. There is more
that can be done to make teaching writing more favorable to low-level CSL/CFL students in the

future. Further research on how to improve writing skills may yield better results.
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Abstract

Thai art is a cultural heritage worth conserving and transmitting to the youth, leading to the
development of art activities integrating Thai patterns with art tools made from Para rubber. The
objectives of this research were: 1) to design an activity package covering four categories of Thai art
using Para rubber, and 2) to study the effects of usage and student satisfaction towards the activity
package and tools. This study employed a Research and Development (R&D) methodology, involving
a target group of 20 upper secondary school students and art education experts. The research results
revealed the development of an activity package named "Yang Ngai Thai Art," comprising four specific
kits: 1) the "Kanok Ngam Dee" hat painting kit (Kanok category), 2) the "Nari Sopha" foam doll painting
kit (Nari category), 3) the "Krabi Leela" cup painting kit (Krabi category), and 4) the "Phana Kacha"
crystal art kit (Kacha category). Student satisfaction was at a good level (X = 4.45, S.D. = 0.697), with
particular interest in the Kanok and Nari categories, while experts evaluated the appropriateness at
a very good level (X = 4.57, S.D. = 0.288). Interview results indicated that the activities enhanced art
skills, creativity, and concentration; regarding knowledge, students understood the meaning, origins,
and characteristics of Thai patterns in each category and could appropriately apply this knowledge.
Consequently, this research adapts Thai art to be more contemporary and suited to the new
generation, making it more accessible, while also developing materials from Para rubber to create

art tools, thereby sustainably adding value to domestic resources.

Keywords: Art activity package, Thai art, Para rubber
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Abstract

Development of an active global citizenship scale for lower secondary school students; an
application of item response theory, aimed to (1) identify the factors of Active Global Citizenship
and (2) evaluate the quality of the Active Global Citizenship Scale for lower secondary school
students. Employing a quantitative research design, the study sampled 600 Grade 7-9 students using
multi-stage random sampling. The instrument was a 5-point rating scale, initially consisting of 56
items. Data were analyzed with Exploratory Factor Analysis (EFA), Confirmatory Factor Analysis (CFA),
and Item Response Theory (IRT) using the Graded-Response Model. The findings were as follows:
(1) EFA identified five main factors of Active Global Citizenship across 21 items, accounting for
63.205% of the total variance. These factors were: (a) Constructive Engagement and Adaptability, (b)
Respect for Rights and Diversity, (c) Political and Social Awareness, (d) Self-Regulation and Critical
Thinking, and (e) Civic Responsibility. (2) The five-factor model demonstrated excellent fit with the
empirical data (X2 = 165.990, df = 140, p = 0.066, CFl = 0.995, TLI = 0.993, RMSEA = 0.018, SRMR =
0.024). (3) IRT analysis showed high discrimination parameters (0L = 1.203-2.118) and correctly
ordered difficulty parameters ([3) for all items. The scale provided the most information for students
with low to moderate trait levels (B ~ -2.0 to +1.0), and overall reliability was very high (Marginal
Reliability = 0.937). These results confirm that the developed scale is a structurally valid, reliable,
and precise measurement tool.

Keywords: Active Global Citizenship, Exploratory Factor Analysis, Confirmatory Factor Analysis, ltem
Response Theory by GRM
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1o 4 dawda Uszneunie damiavussdiang veunnu dugil uasyisud u,awuuamma AvunYUIANG
mamwaau 600 AU N5% mamm fuluusiasdantn dantaaz 150 au Tnsuyaduinideussfudu
Tseufnutl 1-3 fuaz 50 ausiodana

w3asdiofildlunsise

LmamamfﬂuminaLUuLLuuaaumummLﬂuwammmuimﬂa fanwaziluinasdulszunue
55¢0U T 3705197 fuannsduas1eiassunssud i eadee fuaaud unaid e o ugaIna
(S|r|phongnaphat 2023; Nilpha & Sutthirat, 2022; Maesincee, 2017; Office of the Education Council,
2019; Enchikova et al., 2021; Kersh et al., 2021; Zivkovic, 2019; Giffith Umversfty, 2006) auladeA1nnu
Limummu 56 U9 mﬂuulﬂmumsmnaaummmmmuamimammjwmiu 5 U LAZAREDNTDAINM
ffiendiiauaenados (100) Kt 050 duly dewilulda3s 1Tn1mnaedd (Try-out) Aunguitlaily
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Mg Ao dnSeudseunuwineusu 1saseuduningiay Sawinnin 31U 50 AU Lﬁ@mnaammmw
808 WU mmmmﬁ]muuﬂ (Corrected ltem-Total Corre atlon) @83 Wi19 .379 B9 872 waziile
As29dUANIT BsveaLUasUARIaTy wudn fandulssAvEueativesnseutia (Cronbach's Alpha
Coefficient) = 0.984

msiusausutoya

w’mEJmLuumimuswi'gmamaim81@a]ﬂm‘mmaamammautm%ﬁlﬂmiimauwaaiummmn
SNnAST 10 11 12 13 wag 14 mlmmﬂmiaumaamwmau (Cluster) Usznousaslsadouludmin
wuastadng) Jaminveuniu Jwintendl uasdminuisud ImmammauLm%ﬁiumiswsamaagamEJ
FBnsnsevkuvasuaudidinnsedind (Google form) Fideiivdeyatiunguiiegne $1uau 600 Au lasuna
NINOUNAURUUEBUNNNGUAY 311U 600 atu Andusesas 100

n5AATIEVtaYa

1. ’JLﬂi%ﬁﬂ@MﬁV]ﬂU%@ﬂﬂﬁNm’JaEJNG]’J&?IE]G\LGUQ‘UiiEJ’lEJ Tun Auduasdosay

2. m’mﬁ@ummmmzamawmﬂammumnmemmﬂizﬂaummi’m (EFA) aavaia Kaiser-
Meyer-Olkin (KMO) wag Bartlett’s Test of Sphericity

3. @nneeAUTENUMEITIATIENBIAUTENBUNAN (PCA) WAENLUKAULUY Varimax Lagiiansan
asAUsznaunAleInu (Eigenvalues) 11nn31 1 $auiun"sfiasan Scree Plot wagAmdendeorinmain
AinesAUsEneu (Factor Loading) 11nna1 0.5

4. ATIVERUANLATUTILATIAT 190 LLAADIAUTZNDUMBNITIATIZYOIAUTENOULTIB UG (CFA)
TnefansaunanAneiinuaenndes lawn , CFI, TLI, RMSEA wag SRMR

5. Ansgiganmetonamauinisnevausideasy (IRT) fmelunan1sneuausILuy GRM Lil
Uszanauansunadnuun (o) Aszauanuenn (B) wagdasgiilaiduansaunaveswuuin (TIF)
NAN3ITY )

1. nan1s3asIziAad Al eadu daeadfideusseny (Descriptive Statistics) ldun Aaud
(Frequency) uag3ouaz (Percentage)

%mawﬁﬂmaumuaaumm SUNAILNALEL SR UTUT &I @Y Wudn weene §iuay 284 AU
Anifudosay 47.33 wazthumandjs S 316 Aaludesay 52.67 mmamwuaaummﬂuuﬂLsauimwu
ffseu@nwndi 1 Sy 255 au Aailusosaz 42.50 i Zeuseiutuisosdnu®i 2 S 197 ey Andy
Yaway 32.83 uartinideussiuduisonAnutal 3 s1uau 148 Au Andudesay 24.67 Ay

2. NanTIATIERBIAUTENBULT 9529 (Exptoratory Factor AnaLy5|s) maamwmﬂuwamamui
anavestinBeussiudusisennuneudy nuuUaeUaIL aTU 56 Yo #78 EFA wuth SfuUsunedls
anunsadnnguiesAlsenaule mlﬂmmﬁmuammwiwmmluamwuﬁﬂu Taganusaanafanls
panidu 5 @Qﬁﬂi‘”ﬂ@"u Ui“’ﬂEJUWJEJG]’JLLUiVNmJﬁ 21 fUs TIAUNITNANTAN Scree Plot

spﬂwwmsmsmmaawayjam 23R URIEA KMO (Kaiser-Meyer-Olkin) & eduanildTnaany
wilnzauveateya wuln danumangauluseduann KMO = 0.931 uagan Bartlett’s Test of Sphericity
WU Anaddneaeu (Chi-Square) = 5698.902 df = 210 (p < .05) kanvitteyaimnuduiusiuuin uasd
A1 MSA 11nA31 .05 VNS @1113034AS189 Factor Analysis 161

M1919 1
wanIsannesAUsenaulaeds Principal Component UasyyuuNUUY Varimax
Factor Eigenvalues % of Variance Cumulative % of Variables
Variance
1 8.409 40.041 40.041 7
2 1.829 8.712 48.753 4
3 1.196 5.695 54.448 4
a4 1.007 4.796 59.244 3
5 0.832 3.961 63.205 3
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1INNTATIERBIAUTENBY WU TaA11ulAI1ANTINAY (Communalities) 88581319 513 -
745 LLammmLuhmmmamaaluaaﬂﬂiwﬂaulmamﬂiwﬂawuﬂmamwmau mamﬂmiaﬂmaaﬂﬂsvﬂau
m’mLﬂuwamamuimﬂa%muﬂLiau%uuﬁammmmaumu U 21 FIuUs NMInULNUBIAUTENBUMIEY
aﬁmﬁamswmamﬂimawaﬂ (PCA) vi3jusNUA9I8ITN1SUU Varimax Rotation samumiwmmw Scree
Plot 19 5 psAUsznau dmfiduaile-inu (Eigenvalues) 9851719 0.832 — 8.409 winesdussnoud 5 vsdl
aloinusinda 1 Laﬂuaa LLGH]’]ﬂﬂ’]'in\]’lim'] Scree Plot Uimau NUISIAinNTAlUTIRIAUTENDY
Jedndulamsly mﬂuum%mmwamﬂﬂizﬂaum 5 93AUTENDU

1919 2

o

mmm"mﬁanﬁmUs?wm’azam’ﬂis@au lagW975849A7 Factor Loading 1lueaAgn1Nadanseay .05
uazdlanihwinesatsenouyun 50 Yul sauunIsWIsal Scree Plot

fiauls ﬁlﬁmﬁn
29AUsENau
nMslidausITeadsassanazn1suiusa (Constructive Engagement and Adaptability)
Q1 TmdmyulsunInensnauanly wazanusalinsneinsagauszndanue 732
Q2 Fwihidmulumudleligmaunnden uarasisuguiuiiugiu 705
Q3 dmdweuauslodelvi q uazndaswinddiunnaiieiAnsadnsiassassa 699
Q4 mwmmawaﬂg‘umLwaLLﬂ‘ﬂmmLLawwwmaamua81MLﬂmmaaWﬁwm6uu 672
Q5 Fwidwhauswiudauduiifinnvsas Tausssuuansistuldegnesuiu 666
Q6 mwwmmmgummummmwmmmﬂmmwsnmasmawu 628
Q7 drwdansavianuseslgiinludiauninus sy 533
mstasnludnsuazainunainiane (Respect for Rights and Diversity)
Q8  TIMANAITNANTLATAINVDIRNULD 818
Q9 PIMANFINEAVBLEATAINTDINULEA 807
Q10  TMAIATEIUNULarEaUTUlUAMULANANNLAZ AUVAIN N BTDIFIAL 678
Q11 IMAPBUTUANNAINTAIBNIITUUTTIN 642
n13aszutinimienisiiiasuasdeny (Political and Social Awareness)
Q12  Pmdemutazdesziulsuiersoaaunsalnelulszme ieihuweulesiv 772
UTUNNIYINIUTDINY
Q13 drwdndlanalnnsmuALAIIEEUYAAINTNINNISLETDA 734
Q14 Fmddnmurnansitfsrtestuymruluiui wadldfeyamariulunisdndulavie 666
LAUDLLUZLUINIIWRRIUN
Q15 drwardianudilasieanunsallan wWu anusadeszitasema welulad vise 664
Usziiudandeu uaraunsaUssidunansenuseUsvinauasviosiule
NMSANUAULDILAZNITAALTIINING (Self-Regulation and Critical Thinking)
Q16  mnszUiIndImLdAYIDMiALARYDIRULEIlUNITUANIBNADETI T 719
Q17  Fwihannsarmuauorsuailduiiluaniunisaliifaeion uazuanseenatsguusounsy 698
WA uuIUn
Q18 dmhdnusnuszdeyaande lideriud uazlddeyaiiindeieundunuimaums 661
sinaula
A33URRYBUVBINALIBY (Civic Responsibility)
Q19  DMIUHTRNNNY NN WASNOUNY AIUUNUINALNTIVINALLDY 725
Q20  Fwidnasnng RN waEnNMINY ANURTTLAE AR 717
Q21 dmdrannsaumanenuiuaznsiudeyarnansivannvanelngldineluladuas 545

ATAULNAAIE

1NMI519 2 WU aqﬁﬂama‘uﬂ 1 Ysznausmediwlsaanale 7 dauls feiia1uiniinessusenau

Faus 533 - 732 Iﬂamamwaamﬂivﬂam'] “msmmuimmaﬁwasimavﬂ'ﬁﬂium (Constructive
Engagement and Adaptab|l|ty)” VIRERE: Uﬂﬂawummmﬂmua L‘U“LJ‘L!ﬂ‘UQUG] Proactive & Action-
oriented) ummwsauaquaaiwmsl,ﬂasml,mmmeﬂiuﬂmauaLLmﬂmMm WewAtyn N15asliavinaiy

25ESANEIANERNS W1 INe1aEIvaIuAsUNs Inenunldnniil
U7 37 atiun 2 Weunguniay - A 2569
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Lﬁaﬁwm?ﬁmm WAt nsesywinuasdl 3u33m1um3@LLa’s’NLL’JG]@E]&JLL&uI‘ZWIEWEJ’]ﬂi’e]EJ’NENEJu wonani
smmummmmmmiumimmuu,afL m’;m‘umﬂuiuaﬂﬂwmm’mwmﬂwmamnwuﬁiiulﬂaa’N
S1U5U . | 3 3

p3AUsENaUTl 2 Uszneumueiiwusdunald 4 duds FeliAniminesddsznaunsus 642 - 818
Imm{]’wwaamﬂimamw “nsta1snludnsuazAunaInnany (Respect for R|ghts and Diversity)”
NUNYD Uﬂﬂawmmmuﬂwumwaqmiaa53muiuamuﬂswmaﬂ1ma Tooisuanng § JINUALLANTNEND
LS NINVDINULDY Lﬂuwuﬁm L.Lawumaiﬂaﬂ’ﬁmﬂi%amummLLmﬂmwmmﬂwmmaqmﬂﬂumﬂu lainay
Lﬂumwmmmmqmqmmm Ao Mo Tl LW@ﬁiNmﬂﬁJV}Lﬂ’ﬁW‘(jﬂﬂ‘L!LLa“’ﬂ‘u 3

amﬂimauw 3 Usznaudesauusdanald ¢ duvs Faiadhwinesdussneusaud 664 - 772
Immwm%amﬂiuﬂamw “msmmuﬂimqmimamaumﬂu (Political and Sooat Avvareness)
‘wmam UﬂﬂaummMiLLmmmuamummﬂmuu m@mmauamnmmauamumm‘mLﬂmusa‘umama
asLaue mu,m AUYUIU UsTine TUaURISLAVUIUIIIR F10150TLATY W,La Usgilunanse MUV
amumsmmmuumammaqLLauamaﬂ,@ sudsdinnudilalunalameanisidieadesiu Wensdunadiosiiil
Toyalunsandula

’eNﬂ‘Ui”ﬂa‘U‘Vl 4 Usznaushefudsdaunald 3 dauds defiddhminesduseneudaus 661 - 719
Immwm 1T oaeAUsznaudn “nsmiuaueIwaznIsAMT B NInNg (Self- Regulation and Critical
Thmkmg)” THRERE ‘Uﬂﬂamummmmmiumsmmumimmua LLamaaﬂTu‘wmmimuimamaaw
WS EU ﬂ’J‘UﬂlﬂﬂUﬂ’N:ﬂﬁﬂﬂﬂiﬂlumiUiuL%J‘L!Ll,a LLEJﬂLLEJJUEJSJ@‘UTJ&W?%”Iﬂﬁ@WN“] lwaamaaﬂimm
kA LaaﬂimmamawmLsuaaamﬂiuﬂaumimau%

’eNﬂ‘Uiuﬂ’e}‘U‘Vl 5 Usznausiefudsdanald 3 dauds dfiadhminesduseneudaus 545 - 725
Imcﬁ’mamwaamﬂssﬂamw “N135uRAYaUVRINALLBY (Civic Responsibility)” vianefia yaAaaINI5A
LLamaaﬂmmwmummaﬂumuvwame laans LmiWLLavﬂgummmgwma nysetley wagnfinives
FIAUDYILATIATA mmmmmmmaﬂumsLLaNmmmsLLawuama‘mmLﬂumamiﬂguwumwamaqmu
oI INALLLATATAUNARIG LWE]I‘VTL‘U‘U‘W@LJJE]WI@MQJJ‘I’]WIU?UE]UUi‘”U’]ﬁUIG]EJ

3. paiAs1gviesAUsENaULdedudy (Confirmatory Factor Analysis) Wedududamunuuay M3
mmaaﬂﬂaaasvmwﬂmmavﬁmmﬂmimimﬂmazﬂamﬂiuaﬂw Tnefinnsandndaiinuaonndos fall

A15749 3
A minesAYsynau (Factor Loading) mﬂmmmmmaummﬁw (Standard Error) Araaanageu] (t-
value) uazArnIsniies (R2) vaesusdunalalulumanissn

29AUTENDULALAITIA Factor loading S.E. t R?

a9AUsEnaUl 1 nsfidausiudeaseassAuazn1sududa (Constructive Engagement and Adaptability)
Q1 0.685 0.025 27.859 0.470
Q2 0.667 0.025 26.845 0.445
Q3 0.683 0.025 27.635 0.466
Q4 0.754 0.022 34.483 0.568
Q5 0.703 0.023 29.945 0.494
Q6 0.742 0.025 30.119 0.551
Q7 0.691 0.024 28.669 0.477

a9AUsznaudl 2 naesnludnsuasaurainiaie (Respect for Rights and Diversity)
Q8 0.699 0.030 22.941 0.489
Q9 0.691 0.034 20.135 0.478
Q10 0.689 0.032 21.677 0.475
Q11 0.756 0.030 24.942 0.571

29AUszNauN 3 n1snszuiininienislissuasdeny (Political and Social Awareness)
Q12 0.697 0.026 26.831 0.485
Q13 0.616 0.031 20.020 0.380
Q14 0.707 0.030 23.684 0.500
Q15 0.779 0.027 29.167 0.607
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29AUTZNAUUASATIN Factor loading S.E. t R?
29AUSZNOUTN 4 NSAINUAULDILAZNNTAALTIINING (Self-Regulation and Critical Thinking)

Q16 0.732 0.024 30.039 0.535

Q17 0.660 0.027 24.325 0.436

Q18 0.753 0.023 33.335 0.568
a9AUsZNaUN 5 NMsSulnvauvaswalias (Civic Responsibility)

Q19 0.686 0.028 24.086 0.471

Q20 0.719 0.027 26.383 0.517

Q21 0.685 0.026 25.975 0.469

XZ: 165.990, df = 140, p-value = 0.066, RMSEA = 0.018, CFl = 0.995, TLI = 0.993, SRMR = 0.024

1M 3 WU KANIATREBUANNABARdDISENIteAUsEneTes T unalesiudanna
vosinGeuduisendnyinouduiiruaonadestudoyaiassdny Ansanandr pvalue fidunnnd,
.05 (p-value = 0.066) A1 CFI, TLI #A1911nd 1 A1 RMSEA, SRMR fautlng 0 eml,ﬂulﬂmmmmsmmm

wamimnaaummmqLmimaamwaqimLmamsammmL'UuwaLuammmﬂmaqumﬁawu
sseufnwmeusiu wuin AniwiinesdussneuvesiiadiAnsening 0.616 - 0.779 Fwndaiifaddama
afAfisyiu 05 uasfusdnniannsasiuiuesuiemmuiunysvesasduse ﬂawaqmwmﬂuwamamm
anavesiniFeududsendnwinousdu [osaz 38.00 - 60.70 uansd Tupamsiaeundunaidiesiul
anavestniFoutuisenAnuneudy faunsaddassain

4. MIIATideyanungunsneuauededeu (item Response Theory: IRT) agld Graded-

Response Model (GRM)

[

A1374 4
nsUseananmsIdwesvesdemomilduvyianrulunadesiuiainaveainseulnely Graded-
Response Model (GRM)

FaA1au o B1 B2 B3 B4
Q1 1.789 -2.587 -1.441 0.064 1.012
Q2 1.806 -2.351 -1.624 -0.040 1.088
Q3 1.728 -2.301 -1.480 0.071 1.247
Q4 1.981 -2.436 -1.533 0.040 1.182
Q5 1.601 2217 -1.293 0.168 1.548
Q6 2.118 -2.696 -1.752 -0.137 0.965
Q7 1.948 -2.386 -1.493 0.004 1.069
Q8 1.353 3511 -2.426 -0.940 0.167
Q9 1.364 -3.348 -2.274 -0.989 -0.036
Q10 1.338 -3.282 -2.410 -1.006 0.179
Q11 1.532 -3.195 -2.290 -1.183 -0.113
Q12 1.402 -2.693 -1.276 0.525 1.764
Q13 1.203 -2.948 -1.366 0.843 2.247
Q14 1.391 -2.443 -1.478 0.470 1.830
Q15 1.582 -2.532 -1.482 0.193 1.436
Q16 1.677 -2.619 -1.780 -0.183 1.066
Q17 1.604 -2.357 -1.601 -0.131 0.989
Q18 1.932 2.692 -1.663 -0.219 0.972
Q19 1.794 -2.812 -1.926 -0.407 0.873
Q20 1.810 -2.748 -1.891 -0.535 0.711
Q21 1.799 -2.525 -1.719 -0.101 0.998

1NAITN 4 WULT ANDIUIRILUN (OL) mawammmﬂéuaumaaiummsmmn Imwmimmm
\NegIuBs Baker (2001) (0L > 1.70 = very high discrimination) Imaumaaﬁ‘vmm 1.203 ¢ 2.118 Fevadi
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“?JI’EJF"I’m’]iJ‘VIﬂ‘EJEJiJﬂ’)’]ﬂJﬁ?ll’]iﬂiUﬂ?i‘\]’]LL‘LlﬂﬂalIN LiUu%NﬂmgﬂHmuﬂ’ﬂNL‘U‘LJ‘W@L@JBQWUiﬁ’]ﬂaI‘lﬁuﬂUﬁﬂLLau

ﬁwaaﬂmﬂﬂulmamwﬂﬁuammw 15U ANTZAUAIINYIN ¥ID ANTALUS (B) wuedaudaa 4 A veq
sﬁammwﬂmamﬂ'ﬁwsma'mumﬂuasﬂﬂmmmqmmaq (B1<B2<p3<pa) avouliiuinungia s
JEAUAY LLuummulmmwmmma ey mmaummﬁmwmw ANULANA1NTDILARE TEAUNITADULAD3
uenaNi msumt,maqmamaumwammanwmu (©) finta LLam’J’lLLUU’J@WQQUUEI’]M’]?G’JG]ﬂmaﬂwmulﬂ
mamamummLiaummmaﬂwmﬂuimumlﬂaumaumm Imsmu,m NamMIIAsileedinani

L'Uwaﬂ%’mLm‘dﬁvﬁmwauaumﬂmmwiusvmmwsmasuaqmemmwmmmu
AMwdsenauin 1

saegraulnanunziiulunismevderniaiu Q1 (tem Probability Function)

Item Probability Function (Item1)

|
CEA1

08 I
. L P2
3 06 P3 ——
o - - P4 —
04
P5

02 r

0.0 -

[y

NN 1 LLﬁﬂﬂﬂ’J']llﬁllW‘L!ﬁﬁu‘Vi’J’Ni%ﬂUﬂmaﬂ‘b‘muﬂ’ﬂiJLﬂuwal,ll’e)\‘i@‘lﬁﬁ']ﬂa (9 ﬂUﬂ’J']iLIuWQuLUu
(LLﬂ‘LJGN) IUﬂﬁiLﬁ@ﬂ@aULL@ﬁ GYJL@@?’I (P1-P5) 3¢ LﬁﬁuVLG]UWiULLUUﬂWiGIE)UﬂuENLUUI‘UG]’]@J%@ﬂﬂ’]ﬁJENI@JL@ﬁ
GRM nanife mmmummmaﬂwmum (9 mau) AU L‘Uu%ﬁﬁﬂﬂﬁ/ﬁ] vidennaulussiuny LL‘LJ,'L!‘L!EJEJ (Lﬁu
Pl uag PZ) LLavLmasvwﬂmaﬂwm%wuawu mmma L‘Uu‘mmmaamaﬂusmumLLuu‘mawu (Lﬂ‘u P4
hay P5) ﬂ"\] LWZHJ‘IJGI’]SJ@’W]‘U GZIQEJ‘UEJU'J’]GZJEJW]E’HNUE?’]ﬂﬂiﬂﬁ]'WLL‘L!ﬂNGlEJ‘U‘Vlllﬂmaﬂ"@muLLﬁlﬂﬁ]’NﬂuvLWﬂLLau
110530 5 seAurinaulaeg1ediusyansnin i‘LJLL‘U‘U“UENLﬁ‘lﬂﬂfluLLﬁG’I\‘]I‘ML‘VT‘LZ'J’]“U@ﬂ?ﬂ?ﬂﬂ’]ﬂ?ﬁﬂﬂ’]LLUﬂN@@‘U
mmmmmaﬂwmﬂmmuamamLLazmmuaaﬂﬂaaaﬂu‘Immamsma‘uauamw GRM

M1319 5
AIAITAUAYEUUYIA (T.1) 4arAINIINAAINAAEULINIEIM (SE) ad SEAURMIANYAILSINY
3TAUAINENTAVRIHEDU ()
-3.0 -2.2 -1.4 -0.6 0.2 1.0 1.8 2.6
TIL 13369 17225 16582 15785 16579 15257  9.573  3.953
SE 0.273 0.241 0.246 0.252 0.246 0.256 0.323 0.503
A 5 uansrasaumATaIuUTn (Test Information) WAYAIAUAAALAADULIATEILTDS

1397 (Standard Error) oy szAuAnanuazuel (B) Atus -3.0 83 +2.6 Wi memiwmmﬁaummqam
(TI. = 17.225) 4 szAupanwiie 0 = -2.2 uay mﬂﬂwmmsaumﬂmvmwaqmﬂmaammmmaﬂwmv
Uszanal 2.2 B4 +1.0 89 o mnmmmﬂuu AALARALAABUINASEIUT AR (SE asfi,uﬁm 0.241 -
0.256) kanei Lmawaauuummmu,mumLLavumaaama@IumammmwuwaLuaqmuimﬂaﬁumumﬁau
Tusedusdaunans ezmaamﬂamﬂmmaﬂivmmamumwmaqmﬁmu,uﬂuﬂﬂaiuﬂamaﬂmﬂmmm
Usgangnm
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anUsznaui 2
snguarsaunavesuuTanuiunaidosduiama (Test information Function) agfIm33
AAIMLARDUNINTTINYEINITIA (Standard Error of Measurement) A ussiuAsianyalziusl (6)

Test Information and Standard Errors

[(6)

SE(8)

NN 2 LanIHanTuaIsaUWnAYILUUIn (Test Information Function) IW&J?WWQ‘UU ‘W‘UT] m
miaumﬂmamiumimNListm @Uﬂmaﬂwm“aﬂumwivmm 2.2 09 +1.0 qunmaﬂmamwmuwuu
u‘diva‘msmwLLa‘vmmLmumma@iumimLLuﬂuﬂLiauwmmaﬂwmvmmmuwaLmaamuimﬂaiu SEeus
feUunang smLUuﬂamﬂmmamﬂmwamuﬁﬂwmmmi’mﬁ]amwaammuaummauw@,Jumaiﬂ AN
mwmamﬂaaummmu (SE) LLamm1m:uwumwumﬂmuﬂummsaumﬂamwmﬂu Tnelugrsfiwuuiali
ANTAULNAG (0 =-20484 +1.0) A1 SE aaiui EAUE (SE = 0.24-0.26) mwwmmmmmmmmm
ﬂmmmaauuaauavum’mmLﬁuaaam Iumqmmumu mummmaﬂwmummn (0 > +3.0) w3as1un (0
<-3.0) A1 SE mmmwuamaiamﬂ (SE > 1.0) amaummmLLmumwamawaqmim’Luﬁmqﬂmaﬂwmuafﬂ
mmaaamu UaNAINL Uimmmiaumﬂwmmaammmmaﬂ‘wmmﬂ’mmaamﬂaamummmmmimaiam
mauwmwmu’m (Marginal Reliability = 0.937) 6210LﬂumiﬂuauﬂmmwmmLLUU’JmmaUﬂumwmu

anuseNa
1. mﬁﬂﬂmaaﬂﬂsvﬂaummLﬂuwaLmaamuimﬂamaquﬂLaauﬁvﬂumwﬂﬂmmaumu

1.1 M5IATI¥Y0IAUSENBUTIETI9 (Exploratory Factor Analysis) maqmwmﬂuwamammmﬂa
VoINS UUTEAUNTIUANBIRNBUAN WU mmvduwameuimﬂammumiauivmumsawmmmumu
Usenaumie 5 89AUsEnaunan Lawn 1) ﬂ’]iiJﬁ’JUS’JSJL‘Na‘iNﬂﬁﬂLLa‘“ﬂ’ﬁ‘Ui‘Ufﬂ’J 2) nMswanswlugnsuay
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Jaqdu mwamﬂsmaummuﬂmﬂgmﬂumsamsﬂm amauimmu’mmwmﬂuwamawmmnaiuusw
UsewnAlnefiafduiinsfiansaiia o1f mﬂsamﬂiuia&Lﬂumwuﬂuﬂ’ﬁua’;uiwmmm S
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Iﬂiﬁﬁ’i’]ﬂ@ﬁﬂﬂi”ﬂ@U%aﬂﬂ?’lllL‘Uu‘l/\laLSJENGIUiﬁ’]ﬂﬁ‘UENUﬂLi8u3“®U§JﬁEJ§JFTﬂ‘HW]E]qu NAUNUTANUATIT
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way memmlmmmmmaaam INHANTTILATIZA WU N1SHEIUT AT @598 5ALAaTNISUSUR
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\F98UEU (CFA) %alwﬂwmmummaamﬂaawaﬂumm%m (p value > .05, CFI/TLI ~ 1, RMSEA/SRMR = 0)
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2. Lﬁam’aﬁlaammmwmmLLU‘Ui’ﬂmmLﬂuwaLﬁaﬁu%fmﬂaﬁm%’UﬁﬂL%‘Uuizﬁuﬁﬁsuﬁﬂmmuﬁu

2.1 msauauﬂmmw'iwsJGuamsmqwgmimauauawaaau (IRT)

mimﬂmmmwmamamummmmLUu‘waLmaqmuimﬂammuﬂLiaumuuﬁauﬂﬂmmumu faens
aLﬂ3'1“wquwgmwauauawaaau (IRT) wud1 A181W193mun () YotarnuynUeiiAagluneia
1N lpeilAegsendng 1.203 9 2.118 mmmmammwﬂmaummmmsﬂiumimLLuﬂﬂamLiauﬂnu
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YN 139 ANUALUY (B) WUTNANTAUUS 4 Ain Yaatamnuyntelinisiiesdinuatntesluuinagegneios
PB1<P2<p3<pa)avioulfiuininsin 5 sauay LLuummuimmammﬂmq ey mmaummaa
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mwmmaﬂwmu (©) g ’-ﬂuaf[amfﬂ,‘umsLaaﬂiwmimmamum 4 311NAI1FIBNITAINDUTEAU 1 2 Uay 3
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mamaumumwLiaummmaﬂwmﬂuimuwﬂﬂaumxmm Tngsamuan maﬂ'mmemwwmmasmmu
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ﬂmauummﬂmaqmmamw‘u Graded- Response Model

ANEISAUWATILUUTR (T.L) uag mmmﬂmmﬂaaumm%m (SE) tu 52AU -3.0 019 +2.6 WUI1
wuuinlvienansaunegegn (T.. = 17.225) o FLAUANNYE O - -2.2 LLaumﬂﬂwmmﬁaumﬂusmw
mmﬂmaammmmaﬂwmuﬂiumm 2.2 §9+1.0 F9 o Ummmmﬂuu mm’mﬂmmﬂaaummmuumm
‘mam (SE aa‘lumq 0.241 - 0.256) LaM93" LmamaawuummLL:uusmLaumwaaamam‘[,umimmmmu
wamaamuimﬂamaaumsau Tuszdumasiunans maamaammmﬂsvmmaamemmaqmsmuuﬂ
=uﬂﬂaiuﬂammﬂanvl,@aaNmﬂiuawﬁmw Na1IAD umaaummmaﬂwmummL‘Uuwamamuimﬂaiu JEAU
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fuwAnuas Embretson (1996) waz Hambleton et al. (1991) floSurendnnisves IRT mvmﬁ TIF whang
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ﬂmmmaaumm%mmaqmim Na1IAD Lmaquaummvammammmmmﬂsvmﬂmamﬁﬂmﬁ LU N9
mmaammuf\msLwawmmumiaﬂuﬂawmm'eNmimiauaimmmuwmuuLﬂuwLw Fedonndnafu
u’]mmmaﬂmimm'iﬂﬂwmmaﬂﬁvﬂumLiaumﬂuua sifunsfudiuinuuuiaiiaunt uiianunsauas
mmmam annsnihlUlFesuUsunTesn s A sAnyld

JolauauU

1. Jatauanuzlunisiinaldeluly

1.1 dmsugimusuleuiy anunsothansaumafildanadedioatud Wuumdunisimus
suawwmiwwu’mwmﬂuwaLmaammmﬂaﬁumuﬂLsauiuimuma6] LwaLUWmmﬂumiwmuwaﬂamﬂu
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