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Editorial

This issue of Journal of Graduate School of Management Studies of Sripatum University
Khon Kaen Campus (Volume 3, Issue 2, May—August 2026) features two compelling academic
articles: “Applying the SCAMPER Technique to Enhance Scientific Creativity”, and “Integrated
learning management using herbal gardens in schools and communities as a learning resources”.
Additionally, this edition includes various research articles in the fields of Humanities and Social
Sciences, showcasing diverse research methodologies and providing valuable insights that can be
further applied in multiple dimensions, making this issue exceptionally noteworthy.

Journal of Graduate School of Management Studies of Sripatum University Khon Kaen Campus
is founded upon the resolve of Sripatum University: “Wisdom, Skills, Cheerfulness, and Morality,”
along with the university’s philosophy: “Education Develops Human Resources Who Enrich
the Nation.” Accordingly, the editorial board is committed to providing academic publication
services to society and promoting a broad exchange of knowledge. Authors and interested readers
may submit manuscripts or browse published articles via our website: https://so18.tci-
thaijo.org/index.php/JGSM_SPUKK

The editorial board is deligshted to support researchers, academics, instructors, and
students in publishing their work. We invite you to be part of our intellectual development
community the foundation of human, social, and economic progress by submitting your articles

to Journal of Graduate School of Management Studies of Sripatum University Khon Kaen Campus.

=

Assoc.Prof.Dr.Sutum Thummatasananon
Editor
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SUMMARY

Creativity is one of the essential learning goals for students in the 21% century, as it equips
learners with the ability to solve problems, think critically, and generate innovative ideas in
response to rapid changes in modern society. The SCAMPER technique serves as an effective tool
to foster such creativity by stimulating diverse modes of thinking and encouraging students to
develop new ideas from existing concepts. In this process, the role of the teacher is crucial in
designing questions, structuring learning experiences, and providing guidance that promotes
independent and in-depth thinking. Teachers must also carefully select appropriate situations,
phenomena, or experimental activities that prompt students to ask questions, conduct
investigations, analyze information, and generate creative explanations or solutions. Altogether,
these elements contribute to the effective development of students’ creativity within the context

of science learning.
KEYWORDS: Scientific Creativity, SCAMPER Technique
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AUARAS19A53E 199N UNIIRIAITN M58 UALINTT waznsaS LAV oauuRgulval
HIUNTEUIUNINEINeImans (ongil Junsiuf, 2559)

wetla SCAMPER iuiedesilossauaussuazduaiuanuanaiisassanildman 7 4o ensziu
nMsUSuUsvseadsassaddin lasdandnnisfiin wnAalsinagiinannsuuasuasiiloguda
fun3s a0y sl ldannsalinmesingefue uinimiensrurunistiagtuainyuues
Auansnaty e Isudtamiduuianssunasduszansamd u wadail e uniswamn
Tny Bob Eberle Tud a.a. 1971 lunifadod e SCAMPER: Games for Imagination Development
F9r9EEANIIINTIBNTATIVEDY (Checklist) fas1alae Alex Faickney Osborn (Eberle, 1971; Osborn,
1953)

siTedaundliidiuin weia SCAMPER fuszansamlunisdaaiuanufnadnaasse
lufiSounainuaneddee fau Gindogan (2019) W31 SCAMPER fesimtnIunuinsilisaineassa
voufinUsuinlfegafiusednsam vnigdl Kamis et al. (2020) $18941u71 Yn@nwiaigonTa@nwn
funsoenLUULNTUamsalYd SCAMPER iiead sunfAaluyl iiuanuAn3iiy mdogenniudn
warn1sUsegndldauate uiunandaazldlaglaidi Snvia Surat et al. (2018) wud1 SCAMPER %agflsk
FniFsuiiseudnyianunsoainannAalniiunisdsdiomndaining daaiunisussgnidaning
Tunsuidymuazasiauinnssy aglsinuauidediulngdaydld SCAMPER luusunnisesniuy
n3oanuAnaeassAnall uazdaduideduuliuni@nwinisuseynd SCAMPER Tusie3 e
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Ineneand iewauinuzamy 1wy Msnafandvinermans msaiisauuiignu wazn1sesuie
Usingnisal

Tuunanuiwnisiyaiiaueuuimianisszgndldinaia SCAMPER il eWmuiaufn
afassAnsineimansveaingou lngifunsesniuumnuiiaenndosfuusng nsain1asssund
aorunisalnismeaesluduiisuinermans wagnisiauiuianssy nsldmaunuduney
Y84 SCAMPER Frenszdulvinifeuiiansandsingnisalatnvatgyusesdilugnisfiavmiadening
Fanlawiedfudsuiinimmanss uasiAneudladedniAesundnnsnisinemansanniu
Snstadudunuuliaginermansamnsailuszgadldlunisdaninisudaiduiensould
pg1ailUsE AN N

anuAnadasIATlULazANURREeETIANI INeTAans
anuAnaiassAinmd Aol aonaimuniniFounazaysslunndi Tnslangluuiun
NsAN LﬁaﬂmmhaéaLﬁ%mmiﬁm%y’uqq nsunUaym wagn1saseuinnssy E. Paul Torrance 83Unei
arwAnasaassdifunssuiunsiiyanasuifelam Yesine ueaulilauysal indudsauufgin
neass UfuUse uazdearsuadns daldlvanuaunsoameda widuinuedanunsowmunld
r;humﬁmﬂ’lil,%uiﬁmwam (Torrance, 1966) LUNARYDINBLTUT ST IR uT1 AnuAnadsassd
UsenoumeANaIuIsanan 4 Usens oun Anuraeswaallunisan (fluency) ABn1sasialuIfa
I&¥F1uInnn mudangu (flexibility) Aon151UA susuueIns okuImIn15Aa A2NAA3IE ulnsl
(originality) Aon 1sAndiuanssuazwdantua waz n1sue1eauAn (elaboration) Fen1sHALILLIAA
TiiflseasiBoauararuauysahnniu anuasnsowaikiugiuddyroinisdouiidsdn n1shnoged
Frsmgas warnsuidaniluaniunisalade (Torrance, 1978) waanuAnadsasseiliTunseousy
pgenarnslusziuunnwni lagangludunsdnwinazdninginisdnew iesnnduuulfn
Ansounquiaiau awnsathluufoRuagyseiiunaldata Torance oianaesilo Torrance Tests
of Creative Thinking (TTCT) 4 9 niirluldlun1sidouaznsusaifugioulunaisyszinasialan
silunivenini glsu wazierde udlunwsaw wafsmes Torrance gandldsumssonsulugiusangiu
YoINIsANYIANNARESETIAlUSEAULan (Runco & Jaeger, 2012)

AAnassassATly vanela AnuaansavesyARaluNIAT ANV BT AL AT
wazfiaaartuusunnsdsaulaeladdninaivndvn Tney wdunssuiunishn 1wy ALATBILAE?
Anudavgu muAn3ISY Larnsuenenudn Jeannsouszgndldldfunatnatsuiun wu Aas
A1 wien s Uy ludinuseandu mmyﬁmmﬁma%’waﬁﬁmﬁwmmam% Wugvuvuanie
maqmmmaiwaﬁﬂwLﬂ@suumeﬂmsausummﬁm o wasnssurumsmeingenans thioudedd
arudladeluimdsmiunisdediniu nsdeauufigiu MseenkUUNITYIAGeY LagN1TaBUENA
fevdngrudasedny dufuanuuanlvalumsineimanidadosaenndosiumananaraiuisn
avavaeuls lildiissnudauuanivaiill anuusnssdsnanagriouliiiiui anuAnadassamly
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JugruddgruesnmsAndainnsy Tusueinudeaisassdnanemandiiunisdesoniidesonde
ANLANIZMULALSITUN ARSI FERSTAIUATY

Tuunamnuiagiiauennnmsduaiunnudnaiassdmaineimans iolinsinermans
anunsnunluuszgndldlunisesnuuufanssuninfsud i L ewauiadiuaiunsavesnisou
Tunsdnegeadnsassdaneldnseuil enuazsssuvRvesinermans duazilugnisuddgm
nsinaula waznsuszendldanuinineimanslutinusedTuegnilivsnatasinnen

29AUTZNIUYDIAMUANG I 1NATIANIINYAENS

Hu and Adey (2002) 1AVINA1ITHMUILUUNAGDUAMUANES 19ETTANIINGIAERS (Scientific
Creativity Test: SCT) dmivineussiuiisendnu Taessinanuamsoidaaiisassaiduiusiv
Henuaznszuiunismainetmand ldldanufnaisassdinly Tngliuuadaddgientuainuda
A3NETIANINYIAENT TIANUARASTNETIANIINGIAERNS UTenaunle 3 asausenaumnan baun
99AUsENOUT 1 Sunuin1smIeinenmans (Scientific Imagination) B4AUSENBUT 2 AILAINITE
iuﬂﬂimmam DRNLUUNARD Lmﬁﬁum (Scientific Problem-solving/Inquiry Ability) Wag asfUsEnaudl 3
waaulval WU A sy weiesile uiensussgndld (Sdentific Product) WeanuesrUszneuil
iﬂjwugmmmgmmmam3LLamwwﬂ’ﬁﬂmumuqqmmu

luinalaseainevesnuAnaseassa (SSCM: Scientific Structure Creativity Model) ey
Tne Hu and Adey Tull 2002 ui ordunseunudadnsuesuianwasussidiu “Arufnasieassa
mainemans” Tneennzluusuneinisiiowinermanslussaudson fnwn Tunadiuszneudae
auiiAvnan lawn dAnuanwue (Trait) AAn58UUN1T (Process) kazdAnaans (Product) wiazdif
fleadusznaudey asamiuudald 24 dos Fadunsnausevineddsng 4 Wlelinseunquesduszney
VANVANETRIANUARASNATIANITIVEMERS waRFIn T 1

technical product Product

science knowledge

science phenomena

science problem

fluency

flexibility Trait

/
/
/
L

\/\\

originality

NN

/

lhmklng

N

awusznaudl 1 Wiea Scientific Structure Creativity (SSCM)
#11: Hu and Adey (2002)
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S19aLLDUAVDILARLIRLATDIAUTENDU WARIAIANSIIT 1

A15199 1 05 99AUSENBULRY WATA1SUNEYDILILAALASIAS19YIANUANES19ATTA (SSCM)

) paAUsTNOUE DY . -
_ _ . . ABBUNY
(Dimension) (Sub-dimension)
o AYILENNITOANAINBU/ WU INILATIWILLN
ANUARAABY (Fluency) . o
5 Tunandnda
ﬂmaﬂwmg a A 1 Sl el 2 i
(Trait) ANUAREANEU( Flexibility) ANUEAINNTOANVAIGLUINIY/NARYNUINUY
ral v
.l o ANNENsaAnAnaULUanlud laalau
ANAASLIY (Originality) 5 .
LATEDANABIFNIUNTTOS
FUAUININMINMENS a$1anm/uuu Paesluanes e lawmsnisel/
ns¥uIuN1s | (Scientific Imagination) Aansaiandulula
(Process) | M3AAnIIneeans NSARTIIALANG MTIADU VNI Uasilngsng
(Scientific Thinking) NINYIANERNS
HARAUTINIUYALA HaUNIInemaEns/maluladiduvesiyl
(Technical Product) waUsuugale
ANUTNIINIPNERNS AU/ MENNITINEINEIPERTIgNaTe
NGNS (Science Knowledge) wyewlalny
(Product) | Us1ngnisadmeinendnans nsesuIe/Aeuleausngmsaiiintulusssuia
(Science Phenomena) NI0NAADY
Yaynmainenaans s . TR .
_ nsasaanu/unlatdgminineitesiuinemans
(Science Problem)

TutnalAssdasuANA NS 9aITANIINYAERs (SCSM) 999 Hu and Adey (2002) lasu
n1sgousukazilUldeg1unsvatsluauiteseiulszandnyr Sseudnyl wazn1sndnnag
WU Liang (2002) Wud1 Anudnassassanisinereansidulasiadiaanisiuansaisainaaude
a¥aassdiall Usznousiganunaesuaal anudaveu wazanudniitu meldnsouanumngan
uazALgnAeIIngmand wisuadunruddyesinssunindsuduvuilaasnisUsudu
fliig1inuissdneulAe Kind and Kind (2007) laUBNsULLIAANISYSAINISANANAS19E55A
Tumsaewinenmans Tneiunsideuain “msaeusivaiiassd” lug “msaeuiiolfinaudn
a¥19a954” Fedpausundngns Baeu uazmsusziliu ilelalenaliinisounnass 193unuinis
Lagi3eusINANRANaIn 0813lsAinNadde wudvienieudiulngdulsnisaeustwainassa
UINNTINMITNAUIANUANATNATIAVDIN LT 8ulABRTI HaxT Hu et al. (2013) wanaliiiudnlusunsy
Learn to Think & ssmuninugni1sdnaiug 1 ounineraians arunsoli uaaiudnadiaasse
maimemansvestinGoulsognsiitioddy lnelamgiuanuadesunan mudanguy wazamAnsisu
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wiauauelvldlandUgyminermanswuuuatsilauazunumaslugiued g1uieainuan luaiunis
UsegLdu Siew et al. (2014) WAIWILUUNAABUAINUAAES 198TIANTNENAIENT d1915 U NLT B
seiuUszandne TnglinsoununAn SCSM FauduinauAnadaassamaneimansaiunsaussiiuld
Faussedudy wagnanisuszilugassununinioud ldeg 1909 aenndesiuiuves
Hauelusia Aovios uavaaz (2562) Tanrudnadrsassimanenmand udldnaditininseutsondn
fifnenmiuAuAnai1sasTIANTIeImans uitdiasnismsdanmaiFeuiuaznisuseiiuwuuiedls
ANANAUNTEUINNSAR ANUAATISY LasANLNABINITIMEIManSAUATY
INNINUNIWITTUNTIUTNAULEATlATIUIIAUARASNEs T AN IV mansauIsanmulld
NLANTADUTY aNTEUINNTAR NToenuUUAInsINmT I udnvaz Ty minermansuuulaiodn
asasrslangmainermansilifidmeuiien WalkinEouisay daunfgiu Bonisns uazeduny
AILVARATINGINENS kIAFVINITUTHIUIN NTLUIUNTAA KATAUYNADINUNENINYIAIARS
Lilefinnsanuaanugn-Aavessmeuringu filsuuansinegWandiddnvusvoslgmingmans

LUUUANELTA LARIAINISIN 2

a o | cala o a s a
M99 2 G]'JE]EJ'NI?W]EJVI@J ﬂiﬂmgsl]@\‘ﬁjigVi']'JVlU']ﬂ']ﬁﬁﬁLLU‘U‘Uﬁ']‘ULU@

= % ) ' A o a & A
GRECIARRIS Y fegnslangniianwazasstyniinemansuuuvaiasta
. Y grsaaniseanwuutuliiuatineldldiasasusuainia
NTONELNANNTDUY . . o N ,
lgnann1s MIRANALAUNS LareankuUBENals
< 4 LDDNLUUNITNAABI9E9 LS DR IER U NiNaRD L8NS
NSLARBUN 4 4 ,
N1SLARBUNVBITOUD LAY
.- . ILRONUUUNNINARRINENTIERUTEYsInlavIANaze1nms ULy
astuInUsEaIu

laafian Tuanunsalnigunsaldnin

o - - mnivrianenuRsyAulan e ulugesiug TniseuaaIfneIn
nsaseyLAvlave I

Uadelatng uavasiigaulaedials

waila SCAMPER

SCAMPER ({uwafianseduarufnainsassd (Creative Thinking Technique) faenssiarany
aseasseegraduszuy wieliiniSouAnuannsausasiaunnudelng q Tngldnisunuiinaunany
ViAo dauvas viefmnndadnluguuuulm wedadld$umsiaulag Bob Eberle 1wl a.a. 1971
TumiisdeTe SCAMPER: Games for Imagination Development 95 08BANINTIENITNTINARY (checklist)
fiasalag Alex Faickney Osborn (Eberle, 1971)

93AUsENBUTDY SCAMPER 1131n#38nws8 07l Usenaudieuuinianisidemanuiioduasy
AsAadead19assd 7 Usenns fadl S (Substitute: n15naunw) C (Combine: n15333kd@8T) A
( Adapt: M5U5Uld) M (Modify: nM13daudas) P (Put to Other Uses: n15useeneld) E (Eliminate: ida/
fafe) way R (Reverse: nMsdmidaslul/nsvndui)
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M13197 3 N15lEvaia SCAMPER LiveUsudiaid
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o

UnaueMsusuusenigd

C R
S . A M P E o
A15591671 e . oL Ly | msinseduml/
ASNALNY . MsUsuld  |[Mseawlas |msUszenaldl Aan/fndia L
MIYNU ! NININAUNU
“n1susudsand 7
ANDNY: ANDNY: ANDNY: ANDNY: ANDNY: ANDNY: ANDNY:
Tanla azls? ozl A a13115017 | @uusenau PINIALIL
QII %4 o % d' ¥ dy 174 v dyl 1
Pl a111505° | @wnsavun | Usuldeu | wmnaldle | vsaniddiule | dulseneu
NOWNY | YTENUIN Usuvonn | Aavand® | Tugduuy | fianwnse YouMdlny
151} Wameiu | wdasann DUNUDY duele | davseenld | azawnse
d‘ v A&IQ v v dﬂl v = 1 dl o v 1
e WD WANDRUTALY | 1AL 3ol WinanAy yilaoels
Ameu: | d@s1sassalt | aulatu 28195019 FUdau
nawnuly | lowna9dl USUNIU LUIANRBU: LUIAINBU:
pl] Usgangnm wAmay: | WasWAE | wndmeu: | wAngwAg
a Q‘ 2{ v ) [ v a v Q) d‘ < z-:l' é d‘
nanain | Liuaule wdmmay: | USundnie | TADuiiu | 090709004 | AdNadwiie
a a ° v v X Y o v ~ 1 v
SloLAa YN Trusula 209la8n5 | anwialinnd | @3nanaln
Wial WUIANRBY: | @nsaUsu | Wieseesu | Liuted Jruanziinse | nsten
nkh) NAUNEY Tgula ANUTAN Tanus LAENAN
Ay Wiy | elusulay | @ssenans A¥AINUINVU
gy TRewula NANLIINE
X d' v & Yo
windu | welbidu | mslddan
NUNYUY | ANUNIUFD
ANTNDINA

nsldwmaiin SCAMPER Tun1sdaasunnuAna319855ANI9Inendans
Tuunenuiazensetansldneda SCAMPER Tunsdaasunnuanadisassanaineimans
Tu 3 perUsznaumsiy Toun osdUszneufl 1 Juauin1smadInerrmans esfuszneudl 2 senuuy
nnaotwazLitm waresdusznaud 3 nasulvl 9 LaneTeasSnderelud
1. Mskwmalian SCAMPER lun153uaunn1snneinendans

NNTEUATUTUAUINITNINTINYIAIEAS (Scientific Imagination) W 1un15 g @n1Un1580]

MAMeEIans (Scientific Scenarios) vadlaniunisainisInenrmans LusRsnlgluusunveIniIsAnen
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Lagnangns anduduasunisaewinemanswazsmalulad (aam.) (2563) Wilarruadenuvesri
"a01uN15iN19INedIans” \uAdwiiianie (Technical Term) AdaLaumedaluienalsnangns

“30A10AILAEATY ANUUIAAKATLLINIINITIANITTEUT MUNENEATRNUNA1NN UTUU IR aadm.

A1 "A0UNTAMINEIAERS" AB USUN Y38 WAN1SAlaTaiReItesiuInemansuazmalulad

Feldiduantudulunsnseduliindouinauasds Tasy dedon dilugnisduiasmanud
M99ONLULNIMARDY uarnsihanufinuszgndldifiovhenudlavdeuslodaymiuaniunisaidu q
Adsuldendiegrslandiieadestuumngnisallusssued sl “asifneslsiu drdamely
MnsruLina” welastunumatuaydiinSeulindasesnulaeldimaiia SCAMPER daeliiniFeu
AansAnados uansiaegslandaniunisaiuagionuiiaisduanindou uansimissd 4

i o i ¢ ¢ a S « a £ v X a '
MN1919N 4 G]’JE]EJ'NIR]‘VIEJﬂﬂ'mﬂ’ﬁmVl’N’JVlEﬂﬂﬁﬁmi “08Lﬂ@]@815%14!0’]Nﬂﬁﬂﬂlﬂ%ﬂﬂi%U‘Uuwﬁ

wazflag9AuNas 19 lnednSsuINASIEwmALlan SCAMPER

WwALlA o e o o o
CCAMPER FpgnemauNaselneniseu

- LUAMALNATYIABY 9 lnlafianunsanaunuialatig

> « ansawauwelulad Wevaunumstaunaseusssuvavesialdviall
. mm'mmul,l,mmqﬂﬁﬁ’aﬁmﬂmﬂwmvfhﬁ’umﬂiuiaﬁlﬁmhﬂammmﬁhLi‘jJu
Tunsiiamislunisuasnasidndolsl

¢ « @ENTIANUINAVEaIEAERT (INe1EEnT INYAINITU N15BUSNY) LﬁaLLﬁlmiﬂqmﬁq
Iaogngls
« szuuilneazdSusiedndlsidienmne iy

A - o w4y v
- MskaneNsITUSURILapenalslulani i
- annsavsudsuiugimilelidiesnsmanauinastiosasiediannumumy
fonsunksnntulduiol

M o cv A 1 o v o X o ¥
- ausaUsudsunagnsamuiiegenfewazmssyinwieundesiwas Jesiululvinomely
lousel
« azhumanmaasdwiomaluladfifndestuisildnudy o deaduayu

P NSNELLNETUIBANURAINUAENTIN LA BEalS
- TEnmsmadendisldluszuuinedu o agjLLé‘Jﬁamwiaﬂ%’ﬂﬁLsﬁwf"fumswaumaﬂﬁﬁahi
« 2AneL IS WA BRI YASLAZNSWERD NS Tivnanionandaeilatha

E ﬁ%gzglﬁalﬂ
< Isansadnldansiivdemaianiamsinunsarnsiilusunsedenddudols
. %Lﬁmaxli‘ﬁyumﬂmwﬁﬂﬂé’uﬁﬂqmmiq@ﬁ’uﬁ:maqfﬂﬁ L513gnannauvsevigalade

- ﬁﬁﬂﬂa\jmsamawaﬁﬂﬁathli
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2. nslmaiin SCAMPER Tun1saanuiuunaasstazkitdayim

MsdNaSUAITONUUUNTIAGBATiBAvE Y (Flexible Experimental Design) Aonnsidalenia
TiniFouldldenuaniBulunsnunumsveaesienuies Tasaadenisnismaass msfauazaunu
Fuls TafansuiunSedaudasgunsailmngandulangila3u asanunsavildlaglilanduuuida
Fupeudtldmuaisdudunsieun WeliiniSouldAnuasdaduladeiios fadsasatuayuly
tniFeuauniesdiontegunsnioteiie 1y 1adoslle TusefiUsshvstu viegunsaivnaesdidaulaes
suiadalonalimnassdn Uudsusus vieusulinsmaaes iteflnnszuaumsAndsimenmans
PgNUANEULAZATIETIA

Tuunanuidideuldvduenfanssumanaaes Fes n1siaufAsenaissnindaneuunidifou
(Mg) il uveaudetvansazarsnsalelnsaasin (HCY eilufanssuidnouasifugatredon
Tngléinaiin SCAMPER HaeliAnnsAnades uaniiegdnuvestingeu wansismsei 5

A1519% 5 F19819A0uRITNS U gATA SCAMPER oA UAMUAAFS19ESIANIINGAIEnNS

NINTIUNITNARD
wAlA v Y
CCAMPER RN R PRV IRTY
ondpansudnnialalasiau aunsainfaglauneaunulavewuniddoy v3atndenI1InGs
> wialalasiau ansadiansaraslaumaununialalaseassn
C dnilavesgunsaifanunsnsamiule
tlalliBnamansazarensnlelnsraeininunsmasauiidsuuinandnnesagld
A wMsta
M froenldumauialalanauliinntu 10 wh asfugngunsalliiiouslvgTuosisls
P yp¥aneunsaitannsofnwidosdundol egndls
E dnandnugUnsal Tinguszasrnisnnassiaiy ilaagnsls
fusuduanindouuniifeueaslsduazufdlalasion aunsovilfnduniaduasdedy
" Ao lanzuunil@ouuaznsnlalasnaainuieol vireesls

3. Mskwmalln SCAMPER Tumsadsnanulv

n1sldimaiia SCAMPER ufi adt shranudvfunsiauiutnnssy fideuldondaogefsd
“y¥anssuiiientudniiaes” aansalddulandduasuaufnadisassadmduintoy uanidedis
AaNLYeITNBY WEnITInIs9Tl 6
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AIDENAININVDITNLTBU

o

- uNUIARANYRBLaUAN eI TanTUaenduniazdesaansls auinuinnssy
S wuuln
¢ ENNTOLNUBIMNTLAAIBBIMNTAALUU Freeze-dry lneiasasdnlusiilansely

- 011iA509 M IIRLUlR + NABIRTUA + Al TATIBANGRNTTU U1TIAY
C siingunsalsuuuulnilaviely
- dhueylefewnsuiulasnae GPS astiufnnudn inalanvuriali agnsls

« [5IEAIAEEULUY nAlWlagan Smart Home wUsegndldiudnudng
A aealausoly

o dll % ¥ o U 2 Q’lj Y A 1
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- oasuiledvnemsd@n iliniuauUsnusnlulf svtisanlsnaulaviely
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P - dnyadnidealy Tuseloviduy mevermans wu nMandaleTinin vsounas
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- Fndeaiennvedaudn Ldueen uadldssuuduuny avvhbiaulalureulanselyl
E - @111950M3ansean argliusanunneieanainaUnsaldndidesunsviinlaegials

WoliuANNUaonfBLazazaIN

< IAssadaestnudniiass wu Idumeswmdsandudundaiidededulne wseolwdiu
v & e v v 1

R vasudaduilremslaoeils

« DINAUAIU NSIADIMITIINANTUVY WIUUUAIEN Fzdaeiun1sunlansall

mMsfaugiFeuluanssei 21 Sududeddinsdnnistouiiduatunisinsziugs lnglane
AMUANESI9ETIA N1TAMTIININY wazn 1suAdgnt malla SCAMPER LJuLWINI9NIZHUAIIUAR
a¥nassriumaudaddsuudadilasunmsiluldunsvarglusmAdeduns@ne Tnenani9ide
dndlng) wuhdsadauindennufnaivassdvestniGeu feiunnuadeses AnuBangu audn
3153 Lazn15veIUAINAR (Xia et al, 2025: Ozyaprak, 2016) WeNaNT SCAMPER ffataewamniinue
nsaa NsAIANING wazn1sadaelutemaingimansivainuats 1eulostundnms

[
v w1

wazuTunivdldegnelinumne (Altiparmak, 2021; Qashmer, 2024) Bnvisdsdaasuanafinazisegela

TumsiSeuiivermans vibiiniSeuianuiula nduansnnufadiy warlidusulufanssunisieu

(%
= v

1117 U (Altiparmak, 2021; Xia et al., 2025) W eRasunadnsivaasouliiiuin SCAMPER
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Lieadumatianisasislodewintu widuduedosdonianisdanisseugigrenmul dniseu

I

Tilanssauziaonadosiuaudesnsvesdsnuusisnsisouluamssuil 21 sgradususssm
UNUIMYBIAS TN TEETUANARES9ETIAMNIINENAEnS
asdunumdfguasdugivuausseimandnlunisasasuanufnadieassdniaineimans
TuieuFou FeliifivauAnisaienennnad uironsuumeinvgnisAaiBauinnssuua mawdtym
faAtetlfiduindsfingide warusssmaluiesdou iludsmunddnydsanusennuesauin
A579a33AMAINeIPEansvean Liu and Lin (2014) na1adn Agesdaasunis “assinaesgn” tnglisu
dadudneudn “An-gn” Wiuil Walemaliidniaueeduneiisnsniisde niommeui daliauysal
wAfinsuanseuAafiiaswauAaiuivarnvans luuey/Suneu Wewindnsng AuvardsaslitniFeu
“nduaue” uar “ndnAnrne” wenanil Sidek et al. (2022) dmui AsitefamuauAnaisassd
mimenmansliudtniFeutnlditaou dwlelud 1) msfuaemanad IWinGeudsinues senuuy
msvaaate lldwavhanuluny denrdesiunuaes Liang (2002) finudn nsaeuwuuiuas iy
AZLULANIUANES 19ETIANIINEIFansvoinis oy dssndarsluiuedsdivdifty 2) n1siSeuluy
Tasse/eenuuundnduel Taslddnissueenuuudueu wu uianssnAsifudniides gunsal
Ingrenans nelumassureusingnisal 3) Aanssuuanidsu anides wagsauile (cooperative
leaming, discussion) Taglini3euviaungy dnausleidis anu-neu Ifududavgna agviivein
“80” Wiilloienarnuans Lilaiuasudnouly
nMsiaALefLazaudovesaglewisafuanuAnaiisassd lunansenAdonunssiui
dafingdafnrfunrwanaiisassriinasensasutazlenaiifinagldldmmAnatsassdluionseu
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donunmnTssusveatniou eagdanudladedniisidusssumavesanudnaneasse
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IINTILIULUIAA AMUVAINNAIBVRUIAA AUKUaniny ANNALLdEAUDINITORNLUL/ANB5UNY
u 15K feedback vy “38An” wnndwtuud “gn-An” Feaenndosiuures Huand Adey (2002)
way Siew et al. (2014) J1@eulduanaiiag19uuINNITUTEEUAINANAT1ATTANIINYIAEAS
way Rubric lugmumsaiidmssmusland fell “Usadeulszauymusznanainannlssemssuann
danasiad awandon TWiniFousenuuuuumsuitgymvezwaradnlagldmnudnieingreans
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WAEITUUIANIS
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mMenemansiimmun TnamedaigioiasuesfusrneunasnuIunuin1smising mans senuuy
naanazuA e way wasnulng ] Tuluea SSCM laagnsaenanes unumvesnjdesianudfay
TunsAaLEonaniunisaifimuizay mmmmi“mummm sonuuuAanssudali dnioudaes
LLaz“quaLauaLLuwmmmﬂgmaa L‘Wa“l‘wuﬂL'ﬁ8ua1mﬁiﬂ1%ﬂizuauﬂﬁsm1mwmmamamaawqu
warad19assA fregnefanssy wu n1stiiniSeuld SCAMPER Jinsienidamasindeu w3eosnuuy
apailonnandlyal TiudesnsaaauUanale Wy “avifneglstudn..”, “Tssuidulllasnviell”,
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SUMMARY

"Herbal gardens" are another form of learning resource that educational institutions can
use to manage integrated learning continuously and sustainably. Creating herbal gardens as
learning resources in schools and communities creates a learning environment that connects with
daily life, fostering student development through hands-on processes, exploration, experimentation,
creation, product processing, reflection, knowledge integration, using knowledge to promote
health, learning the philosophy of sufficiency economy, building self-immunity, and living
self-reliantly. The approach of using herbal gardens in schools and communities as learning
resources should be developed in conjunction with the school curriculum, emphasizing education
based on Meaningful Learning Theory and Constructivism. Students should construct and
remember knowledge meaningfully, connecting it to context. The herbal garden should serve as
a learning space with diverse and sufficient resources, materials, equipment, and problem-solving
scenarios. Schools should use locally sourced, economically available medicinal plants.
Integrated learning units spanning all disciplines can be incorporated into the school curriculum,
such as planting, caring for, propagating, harvesting, utilizing, product creation, packaging design,
sales, and community service. This allows students to create projects that instill self-pride and
develop academic skills in reading, writing, calculation, analytical thinking, problem-solving, and
creativity. This article aims to enhance life skills, vocational skills, financial literacy, local resource
conservation, learning of local wisdom, and preservation of Thai culture, as well as building
positive relationships within the community. It draws lessons from case studies of schools under

the Mahasarakham Primary Educational Service Area Office 1.

KEYWORDS: Integrated Learning Management, School Herbal Garden Learning Resources,

Community-Based Learning
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Wugwlunsdanisiseus szgieliFeuliiouiainanimwindauaie uastasuasnsniunung
voen153suildRt el (faun wuud, 2561) luruedidmunevesnsdanisdnswedinglutiagiu
laildsj stiufissnsdnenanaradidadomlifutnFsuiitu unfuleviswasdmanglunisiaun
J3oulvidanssouzisndusenisdsedin danuaunsalunisdniiasgst msuddym msviey
srufugdu uaznsSeuinasadin nsdanisiFeuidaysannisiaduuuimeddgfitidonleg
24AANNIINVAINUAIENF LA TELIIA e URg 19l AUvIne TaetdunisiTeus 3 nan1un13aiase
wazUsEaun1Iainseveaisey

LUIANEAYUBINITTANTIF BuIT 9y TuINg AensdaUszaumsalinaiSous i dagiFou
Jugudnan edalenmaligiseuliSeugiumsadioufud nsduiu uaemswiUaymannanuniseiass
UnmmsamunsAinwiauedn msldurauseuidugiu (learning resources-based learning) azaely
msysanmaidomiarnduussm uazndedensadserutenuomosiSounuuufnngud
451989A AT (constructivism) (MU wynud, 2561) wavuna wseus lulsuisunazyuyy
ﬁaLTJW%’WEﬂﬂimamiﬁﬂmﬁﬁﬂmﬁ \flosnagiieuuiun Yausssy LLazgﬁﬁmmﬂﬁaﬂﬁu Fudosons
FansFeuinaenadesiuTineteesdiFou auayulnslulsadsunas o duumaadousiddneamas
TumsthunldifugiunaiFeudideysannis wszanmsadeslosnudiineimans guinu n1w
Fiaufnw adiamans naonaunisiuerdnuasneluladidifedu Snvedidenadastuuuiin
msdansiseuuuguminensluiosfiugnsfauidadu dilugnsduaunidaygyuas Saussslng
n1seusuauayulng Gl iSeuld@nuidnvaeniangnuenans assnaa n1slduselovd
LALNNTOUSAENININTETINIA HunTrUIuMsasileUfiRase TeaenadeatunuAnnisiieous
TngldUszaunisalidugiu (experiential leaming) waznguias1999AAIUY (constructivism)
(Fo¥autl qndsni, 2558) usnandmsldauayulnsluguruduuvaniouidedaasunisidns
yoayuvulun1ssnnsdnyt Walennalwusiwajvndiuns e {veed wdunaienenssdniing
wazUszaunsalliundisou suidunsidealeddsassudvyuvusgradususssy uuamadanan
asandesfuunAnnsianisiouslasldyurudugiu dstheugnilsdndinluniseysnunidayan
fioshu waradimunianilaluninensvessu @rinaunmenssumanisfinwduiiugiu, 2562)

wmesIansisoudideysannsiaeldasuayulnsidugiusu dudanssuainnisimvun
Ussiiuviodguiidoulesdudinafeesdifou andusanuuuianssuninioud AT ou
§dnw1 d1573 aaes wazuaniUdsuFoudsausuisluusunvedlsadsunasgusy n1sidusi
YBIUTIVRY Y1 UIUNTOH § b UYNVUYIBLATUATIANNANY T VRINTEUIUNITT BT wagvinlvRiSeu
Wunaivesgiitayaviesiusgadususssy deaenndesfunuifnnsdanisisouslagldyumudugu
(community-based learning) (ﬁ']ﬁ’mmﬂﬁuzﬂimmimiﬁﬂmsﬂzuﬁugm, 2562) M3Inn1aiseuslagly
avayulnslulssdeusasguvulugu ieligiseuldisoudiiunisasey iRt (leaming by doing)
FaudnsAnuwiauazassnauuosayulng n1sugn qua wiuiier Tuaudenisinluldusslesd
TugindszdnTu nTEUIMIAINEa1IdUATINNTAT19BIAANNIMEAULLBIINNLLIAA Y as1989ARNS
(constructivism) uagtheimuinenszUIunTIeIneImans snwenisAntugs naonIuAmdny
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duileUseasd Wy ANusuliateu ANuiive wardsdrdinluniseusndnsne1nssssuva uanani
msldunasseusauayulnslugusudadunsatuaimnusuiiessnindsusouivguu \Walendli
Usivgfantuni ef $iesduddiuswlunisdanisifous Jeaenadosdunuiannisdanisdnu
Tneldaguvudugu (community-based learning) é’uszj"mslﬁ’;g’l,%‘awﬁmmﬂm’]ﬂqﬁiﬂuﬁaﬁmaqmu
uwazaseniniennAveagilaailing

INANUAIAYAINA mnmmﬁyffw'au"wLauaLLu'mNmiﬂ"’mmiﬁam’li‘mu FUINTS
Tngldunaaseuiasuayulnslulsusounazguvudugiu mlfdumqLaaﬂiuﬂﬁﬁaﬁwaLLwaaLiﬂuﬂuIsqLism
WAEYUYY Adoulsstumssiiuiin LaamamiwwmmLieuima%mumuﬂmiauﬁmumiawaﬂgum
N13d1393 NINAABY N1TATNATIANANUY N1SUUTTURART NI N13agyiauAn N1SYTUINITANUS
msldmnud ieairaaiugquain masudndnusvgnveaasugianeiiios nsadendduilunuies
wagmsiuinuuuiionaues TnsuumenslfaumpulnaiiulsedsuuasgurdiduumdeSousdy
MITAWIMIUANUNENansanuAnwlagliudan1sAnwnukIAang vn15i38u soe19laumig
(Meaningful Learning Theory) kagngun15aineninusanienues (Constructivism) iriseulaasia
mnufiazandregsiianuvineidenlosiuuiun WolswldduumislunmsfauaunngFou
fadumnug inwe wozaudnvuzduiaszasd Snvadiativayunmsianisinunilaenadosfuuium
vipadukazn TR ATy Femsldfunsfnwuasinuegradussuuluuiunvesanufinulne

N133ANSIBUSAYIUINTSG
msdamausiBeysannis nnefa nsvuiunsdanadouiidenloaden uwnfn uasiinue
Nnmanenguansznsssudiiidieiu lnedausudunietgmiideumunededisoudugudnans
W el 13 o uLAnAuLdT918 99ad 59 (holistic understanding) wazaiuisatiau luldldasse
wnAnfInanaanadesTunguiasaeadnuf (constructivism) Fadeind S ouaiiennuiionuies
MnUszaumsallaznsUfdusiuduaaneden msdanisisoudideysannisiatdunisasiiey §U7
AsAuAu waznsuaniasuioud 1nniinissuanugainagiisslieien Tnendnnisdidny
yoamsdamsFeuiaysanmaanunsnasuldssil (Beane, 1997; Drake & Burns, 200)
1. Sagiseudugudnany Walenmaligiseuiidwsulunssuiunissous
2. Wolvsemuinanemans ieairsanudiladdnuasieszuy
3. LUUNSREUSINADIUNTAINT WasUseaunTsalnseveaniseu
4. duasunsAndugs 1y madediaTed mauitiym uasn1snaisassd
5. Useillunasgaainany ﬂsamqmﬁgqmmi Vinwy warAMANYMEIUNIUTEaIR
N139ANTT8UT Y sUINsHUsElovinateUsents laun {iSeuinnnuidnlaidesnsiy
LiFsusuuuuendiu WauinwenisAniaznisui dymiludiness duasunsieuinlgauies
uaznsiSeuinaendin WenlssnmaiSeuduuTundsnuuasyuvy wazatuayumswmaussauzddny
ANUNANGNT
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N153ANITEUsTYTNIaInsadliunsldvanratesluuy W n1sdanisiseuslagly
Tnsenudugiu (Project-Based Learning) M3dnn1sis sug ineldUaywidugnu (Problem-Based Learning)
N159AN15138U3 UL STEM/STEAM n1sdanisiieus neldunauseuslulsusunazguvwdugiu
wnaaiteli 3euld FeuiinunssuiunsiauaensUfiRess lnefiagvhudddulSwnermuazenn
(facilitator) 1nnIEaENenAILS

agui1 m3danisiSeufideysannisidunuimsiinevaussiensinnsinuiluanissuil 21
TaothoiamngFoulvidanud sinuve uazaudnuazddnduienismsdin msiuwnAauasndnns
YBINITTANITT8UT 1By 50Nt UsEENA ld o8 1Mz ay 98Y88nTeAUANAINAITITBUS
wazasemumugliiun1sAnweg1auase dutu n1siseuilagldyusudugiu (Community-Based
Learning: CBL) fidnwaizueenisysannisedaauda iesanidunisdenlosesdaimg sinve
waruiunasaddetusgauduszuy lalldusndunisdouinuseivuuui iy uinaiumnanelia
laua nsysann1stinansedvl 115y ININITIEnItamgud nun1suun taeiseulauiaiud
neuisululdluaniunisalafevesyusu n1sysannissendndsuisudvyusulagldyuou
Juunaaseus migimmié”mﬁﬂwLmuaaﬁiauﬁqéﬁumiﬁ@%Lﬁmgﬁ nsuAteym nMsvihaududi
AuFURiatou Inanssa warnsysanmsuiundineidnedemiiGoudieslstuiinaSwesideu
muan nwIngen YLy

nsseuileeldyusudugiu
maFeuflagldyuvudugiu wnefs nszuumsianisiouiliquruduuvasiouindn
Tneg{SeulfiFousanyana anuil gty ueelymiliAetusivluguy dunsiiduse nsasde
UAUR waznisavviounanisiTeus (reflection) hu3IAARINA1INIINFIUINNNG B N1TLT0US
9 nUszaunisal (experiential learning) waznqufiainaosdnimy (constructivism) & aues3n 13w
a¥rennuinmsufduiusiuaaneadonais masouilegldyusudugwiaduunumvesisou
luguelSeusidesn (active learner) WagUNUIMIBIATIUFIUENSWIBANALAIN LagnannITaAy
yo9n1sseuiineldyurudugiu mmmaqﬂlﬁ@fﬂﬁ (Boyer, 1996; Jacoby, 2015)
1. Sagispmdugudnans Walenaligeutunumlunisnaunuwaganidunanssunisseus
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3. 1HUNSEU3INUTEAUN5aIaSe H1unsasileuun n13d159a wagnsunlaym
4. daaSunsiduninvesgurulunssuiumsianisiseus
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Tudsnsdaniadous nauiivanuddyfuunumvesaslugiusdesnuuunindeus (instructional
Designer) Aifasitasizilasiadraiiom sndrduanitelienn wazadrsfanssudiduasunisidenlos
Awd iU MsRafnudaliegesd nsldiesanndingds wazn1ndelenaliieuldeduse
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ABSTRACT

This study aimed to: 1) assess the knowledge and self-care behaviors based on local
wisdom, 2) compare self-care behaviors according to personal characteristics, and 3) examine the
relationship between knowledge and self-care behaviors. The participants were 85 postpartum
mothers. The research instruments included: 1) a 20-item multiple-choice knowledge test with
four options, covering three domains: postpartum self-care, use of local wisdom, and precautions,
with a KR-20 reliability coefficient of 0.84; and 2) a 35-item self-care behavior questionnaire using
a five-point Likert scale, with a Cronbach’s alpha of 0.82. Data were analyzed using descriptive
statistics, analysis of variance (ANOVA), and Pearson’s correlation coefficient.

The results indicated that the majority of participants had a high level of knowledge
(16-20 points), accounting for 61.18% of the sample. The self-care behaviors based on local
wisdom were also at a high level (X = 4.38, S.D. = 0.48). Participants differed significantly in self-
care behaviors according to age and educational level (p < 0.05). Additionally, knowledge was
positively and significantly correlated with self-care behaviors based on local wisdom among

postpartum mothers (r = 0.64, p < 0.05).
KEYWORDS: Knowledge, Self-care Behavior, Local Wisdom, Postpartum Mother
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FEAULN (16-20 AZLUL) 52 61.18
seauUIuNae (10-15 AziuL) 26 30.59
3¥AULOY (0-9 AZLLL) 7 8.24

33 85 100
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(X =442, $.D.=0.41) 2) M3 13T snsduarenagnsszuiefiund (X = 4.38, S.D.= 0.47)
3) M3dnwlidsanuaunaseninanisindeunazn1sinanssy (X = 4.36, S.D.= 0.50) 4) n33nw
aunasznitesliinandudiudiiunisfiujduius fugdu (X = 4.38, S.D.= 0.52) 5) n15tasiiu
Sunssing 1 Tuszozudanaen (X = 437, S.D.= 0.53) waznsauasuninfiuasinnnnislsdsdngean
(X =435, 8.D.= 0.42) awiddu fansei 3

v

A19197 3 FLAUNGANTIUNITAUANULBIVRINTAMAIAREAMIT e Wit (n=85)

woAnsTINIYUARUIBIVdsRaensegiity sy Wisiu X S.D. JEAU

- msld¥uewns 1 uwaremafifisne 4.42 0.41 1N

- me¥nwliBsmsdusiouaynsseuneiiung 4.38 0.47 1N

- ¥ liBsanuaunaszrinemsineou 4.36 0.54 1N

wazn1siinanTIx

- Mysneaunaszniansidiaandudiu 4.38 0.52 1N
fumsiufduiusugdu

- mytUasiudunsesig 9 lussezndinaen 4.37 0.53 110

- msdaaSmthiuagiimunnsliistngean 4.35 0.42 N

U 4.38 0.48 an
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Suaqmimwé’maa@ﬁwnﬁﬁmmﬁm5uLﬁaﬁﬁLLuﬂmu%’auaé’ﬂwmzﬂ"ﬂmmﬂa':uéhasm NUI 18UAY
xmumsﬂﬂmmmﬂmaﬂu qumﬂﬁumsmLLamuLaqmamﬁmmmamu fAfianuuansnadiuagail
i faymnsadfiseiu 0.05 drusudseuerdn ddunisiansss dSnvaraseuasi s1elduagnisil
drusmsdsny wudn Inginssunisquanuiesiegidaviestuiliunniistu fuandumsiei 4

M13197 4 MsLUSEULTgUNgRnTIUNITRUAnULIEIT ey MiBatureusAmMaIAaen
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Y

fruys SS df MS F p-value
918
Between Groups 1.670 6 0.835 5331 0.008
Within Groups 8.769 78 0.157
Total 10.438 84

(519)
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S TIRTb SS df MS F p-value
FTAUNITANY
Between Groups 1.563 5 0.521 3.228" 0.029
Within Groups 8.875 79 0.161
Total 10.438 84
DTN
Between Groups 1.348 4 0.337 2.001 0.107
Within Groups 9.090 80 1.680
Total 10.438 84
Sun1IRanss
Between Groups 0.468 5 0.458 2.614 0.111
Within Groups 4.480 79 0.175
Total 10.438 84
ANYLATOUATI
Between Groups 0.618 3 0.614 3.560 0.064
Within Groups 9.824 81 0.172
Total 10.438 84
s18lgl
Between Groups 0.127 2 0.064 0.345 0.710
Within Groups 10.311 82 0.184
Total 10.438 84
n3duTIWNNdIAN
Between Groups 0.443 3 0.443 2527 0.117
Within Groups 4.995 81 0.175
Total 10.438 84

*sgautledAgy 0.05

2. AruFuWuS szUIIAMaETuNgAnTIunsguanuLesdlegiidygyrfesiuvasuisan
NaInaaN

nansmANEFNRUSIEnInsAnN AungAnssunisguanuesieg iy vie sl ureaNisan
ndanaon lnoldaifdduusedns anduwusveaiiosdu (Pearson’s Correlation) Wu31 AN
ﬁmmé’mﬁ’uéwamaﬁ’quaﬂﬁumi@LLamuLaqéhsJQﬁﬂwmwﬁaqﬁumaqu13m1M5Qﬂaaﬂ agelided1Ay
N19aDR 7 p < 0.05 AANAURUS 0.645 femnssdl 5
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AusineIiuNsguanueae gl ey

NOANTIUNITAUARULDS AAVELNUS 0.645*
munilayaviesnu p-value 0.005
FEAUANIUAUWUS 4

*sgeutludngy 0.05
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wlilunisquaguninidanaendsualissnisitufiiuarannsodsguasidesedamnin
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mM3guanuedluseAUTia nadsnamaenndesiunguiinsguanuieses Teidu (Orem’s Self-Care Theory)
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sunelinaugnnsuni ungniing ﬂiymumswaqmum uaztutAUan iuRendunising ves
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HIUYUBURIINITTOUINIIYITN (PLO) 570 UNTTAUTZLETUNANINANINATI LT BENTEAUAMAN
NS EUTFaNTIOUL PISA 9819838

ANFNALY: LUINNNITHAIUININTTY, FUTTOULNIINGIANENS, PISA

ABSTRACT

This research aimed to investigate the needs and guidelines for promoting scientific
competencies based on the PISA assessment framework for lower secondary school students.
The data sources consisted of: 1) 34 lower secondary science teachers in Kalasin Province involved
in or supporting PISA-related operations, selected through voluntary sampling; and 2) 5 experts
in scientific competencies activity development, selected via purposive sampling. The research
instruments included a needs assessment questionnaire and a semi-structured interview form.
Data were analyzed using mean (X ), standard deviation (S.D.), the Modified Priority Needs Index
(PNlmodifies), @and content analysis.

The research findings revealed that: 1) based on the needs assessment, the PNl odified
values ranged from 0.06 to 0.30. The highest priority need was identified in the area of budget
and resources, followed by the demand for diverse and engaging activities, and the
comprehension of instructional activity design, respectively. 2) The g2uidelines for activity
development emphasized community-based problem-solving through science projects within an
inquiry-based learning cycle. Specific strategies for the three scientific competencies included:
promoting the competence to "explain phenomena scientifically" through the 5E inquiry model
35linked to real-world contexts; enhancing the "evaluation and design of scientific inquiry"
by focusing on experimental design and evidence-based argumentation; and fostering the
"interpretation of data and evidence scientifically" by emphasizing decision-making based on
empirical evidence. Furthermore, the integration of digital media and simulations is recommended
to mitigate equipment limitations. The process should be driven by Professional Learning
Communities (PLC) in conjunction with authentic assessment to sustainably elevate learning

quality toward PISA competencies.

KEYWORDS: Guidelines for Activity Development, Scientific Competencies, PISA



46 2.vaAan. 97 3 atiufl 2: wuaAN-Aenew 2569 G%}
JGSM-SPUKK 3(2): May-August 2026 \=-g
unin
Tulananssuil 21 Inermaniuazmaluladidutladoddglunsiuindeursugionazdony
vuguaug Sedsmalinaiesdududosdiinuznisiniinsest msdadulavufiugruresoya uaz
dussaurlumsudtymiidudouluiness (wnan suudy, 2566) aghslsfnmunanisuszdlivaussouy
UNS8ULINTFIVEING %30 PISA (Programme for International Student Assessment) @naaludl 2022
(@aavudaaiunisaeuinermaniuazinalulad, 2566) avsioulisiuinuszmalnefiazuuuiade
Tuduaaiadduingimansifios 409 azuuu §edanaiininaled svosUszmaandn OECD
7l 485 avuuy ogreiiad1dy Snvananisfnen TIMSS Ainudn Trieulnetessiulszaudnm
uazalsoudnuniinzuuuled sadnmansuazineeans nndmatsUseimalugiinig axvieuds
AnudndussanlunisiauimuiauaInnse 1sAndasiedt wagnisiianugluldleeanie
TusuAnenmans (F119n91ULa15n115801n15AN Y, 2560) nNKan1sUTELIUAINa1IaRe LA LI
Ay naiarusluld wazarmaaindduinermansvesiniFeululssmatumsldunisiam
9819159074 wazAITLA ¥ aAua s lun s AL oliaunsaud st udvuuUsemald
s2uvtenszurunsTaning sug insrmanslud wisuiudenafadadunisaouit eningug
innhmalelemaliigizouldiinnszuiunsduiaeienuies aonadesiueiddoves Ay fasyys
(2562) ARnwIdITadeyansaouinermanswaziniSoulusedusrauuazisoudnwinausiu
AUNAEINeIMANS WUl HieullanunTaaseRaNuIfenued JiseunavinuensAniasIen
vansAniummdunalunisasudeya ldaunsnesunedeyaiiimunlils fedidunanmsaeu
yosagililldmmunseduiBouliidila msdanisBousasiunsduatulififoudufadesdmug
AILALLEY MEANNTERBTOTY AT 19ANNMINEYBIANNI eI InediTeuldiusulumsdnnsiseus
sgunsziosodu uazliiludsesumiuianagiimiasien
A1 n9IuANENITNNIINITANYID Ul ugTu (ang.) IdiausununsTuLAd sunTEnsEAU
HaN13INAaeU AvuaulgutguaraatuysyInTeuussunal w.a. 2569-2570 lagitduiauin13eu
Tiflanusssu Lie Wulan daussouzddy Ineauieg svuunisiteus de welulad wazanwinden
Tsaseulvaendouazinanm WeldnsAnuduiugiuiannmdsdy wazludiiun wa. 2567-
2568 sjaitiudaaiuniseuiiems3ouinaondin warWaLIANLAIINTOALANTEIUAINLLINNGMT
Uszifiunnduiugu sudsdunuiaundoutnnssunasied osdoussidiuauaaindduniseu
ANRAENT UAINe1ANanT (moe360.blog, 2567) aRARARIIUIUIIEUDY NUNABY AUATENE (2563)
@ nwinumisnissanisissusuuulduiumduguswdunisidnalulad i wawuianuaaing
FnAnemansnudt wummamsdanadeuiuudldvundugusiunsldineluladussnoudae 4 4u
Iéun Futmusaniunisel dTuasieufoinu TuFeudundedidy wsduhluldluaaumsalln
udefunATeves #53ua Bud (2567) ldfnwuummensiamsSeuilaelindnguiiedadduaussauy
MINeIransaanden waziilofinyinan1simuNANssaLEN TN IMansdwndennnnsiseus
Tngldnangrunud wwmnanisinnisiseuslneldvangiumslaussiiuainanunisaluasysanutym
T¥#inasuaziindedoyalding Taanindede IndininEouiiedaadulrmindsuldsustumasin



@} 2.ua.aan. B 3 atfufl 2: wouanAu-Aeney 2569 a7
N7 JGSM-SPUKK 3(2): May-August 2026
vomdnguuazUsziutiymls mseduseismindefiovesteyavdngruanuvadifiruiniet
LarAsIREUIIMeSUEa VAN U e R ovd o laiuazlddaniilensedulsiusazngusuiy
syauAuARiauiTeymle

ot alsAnausiaziinsivuaulouiesedunauasdouideiiaueuumnisdanissous
\iodaaiuanueaniiuingimansoging uitesinsuumednlngfadunsiiauensouuuiin
Feguifidnnisd1saniudeanissindy (Needs assessment) uazdodidslunisufofsuais
vosaggaoulusziugilnng shlinshulevelgmadjdaluiesseudueanudaauaz lienndes
fununvesiudl remn iy ideTetmuniufdnviludmiandus desniduiuidduiun
LLayaﬂwmwLawwmamaumwﬁamaaamumﬂwﬂugmmﬂlm

fatug3dedadanudszasdi asdnuianudosnisuazuuavislunisduaduaussous
N19IngrmansaunsounsUsiiu PISA dwmiuliniSoussdudsenfnvinoudu i oniuuanig
Tun1sdansiions ensefuaunmnsinw atuayunisduindeutmnesuaussousvemdngns
msfnwtuiiugy wasfisdamiuanansalunisiaung Seuliuisiufuuundsanald

TgUILEIANITITY

1. Wiefnwaugesnssudulunsdaaduaussausmdinemans dmsutndeou
SEAVISENANYINDUAY

2. eRnwuwmslunisduauaussausmaine mans dmsutniSousssudseudnuneusy

YULIANITIVY
1. uvasdaya

1.1 nmsAnwianudesnissndulunisdaasuanssournisinetdans damsuidnisou
STAUIISHUANYINDUAU

Uszansildlumside fe agiauseivinemansseiuisendnvimeusuiiufianihi
Tulsassudeainnsensnfnwsnis ludawianiwdug wasdunumlunisandununseaduayy
Aselunsaunseun1sUssdu PISA $1uu 198 Tsedeu Tsaudeuas 1 au Sruauiedy 198 Ay

nquAaet19i l9luni3ide Ae agfasuinmansidamuantinssmuinmsififivun
Ao \lufufvRmihiaeunarfuiiaveunusiiu PISA TulsaFsunguidvine $1uu 34 TsaSou lsaeu
az 1 au launlaenisidenuwuuenanatas (Volunteer Sampling)

1.2 MsAnw U N luNTaERNENITOUSNIINIERT dvsUtinEsuTsAUTsEuAN B IM AL

ivideyadfny fo flmgumsiannianssuduaduaussousndineimans $1um 5 au
Taunlagn1sdeniuulanzas (Purposive Sampling) Imaﬁﬂmamﬁ’ﬁmmﬂmsﬁﬁﬁmuﬂ Ao AzA0l
WMEFIULTIUIYNTTLAY 138IUNMTANLUTEAUUTYYIIN AN Imansagn1sae U NIeinau
Huitversulussiugiinetuly viaduenansdiiaeuluantugmnwifiiuszaumsainisaeu 5 Y Fuly



a8 2.vaAan. 97 3 atiufl 2: wuaAN-Aenew 2569 <’“§}
JGSM-SPUKK 3(2): May-August 2026
2. FauUsiidn
Faudsfiane Toun anudesnissndusazuumnslumsdaaSuaussousmdnenamans
g msutinissusyAUsaNANYInaUAY
FBANAUNITIVY
n53seadaiidunisAneinnudesnssudunazuuimisnissafionssudasuaussaus
mameans dmsuinSeusssuisendnuaeudy Tnefinissuduns swielud
1. Anwianudeanisdndu fautunisdsaanmdagiu anmiifisUszasd wazanudeanis
Sndulunmsdaasuaussougmainemans
1.1 Usyvnsuazngudiied
Uszmnsfildlunside fe ASHADUTIEIYINE MRS SEAUTTENANWIna U ULaE T UNU W
Tunsadunuaunsauntsusediu PISA Tudminniwdus 1oAY 198 Au
nauiegeildlunside fo agfaeuneivivenmanisesusodnmneusunaziiunum
Tunsaiuanuniunsoun1suseiiiy PISA ludemdnniwdug 91uiu 34 ﬁ?%’sﬁmumumﬁaaﬂw
Imﬁfznﬁammamqmemwumau (Multi-stage Sampling) Imum@m Ao Tuit 1 mnwwuﬂmmww
(Area Stratification) ku wa Gmﬂimua sim TUR 2 n1suded U AT 99UA (Size Stratification)
SuunaauAnuauua Gud 3 mstrassuuulddudadiunesldnisidenuuuenanasias (Volunteer
Sampling) 91nduau 34 TsaSeu lsafeuas 1 au ludwmianiwdus lnaidudiliausuieadase
Tunsliiteya saziBeadamsned 1

M13197 1 TayauTEINTUaYNAUAIREN
ToyaiugIUYIEn AN

dafim YeEn AN (Useuns) YUAFUANY (NGUAI0E19)
@n | nane | IngviSelugiie | 5o | 180 | nans | Tnggviseluaifivee | 57
and. nmwidug wn 1 | 4 | 31 0 35 3 4 0 7
and. nwaug wa 2 | 16 | 35 0 51 4 4 0 8
and. nwaug wa 3 | 12 | 46 0 58 4 4 0 8
ANy, NWAUS 7| 32 15 54 | 3 4 4 7
R 39 | 144 15 198 14 16 4 34

1.2 1n3esdlefildlunsise fe wuugeuauaudesnissndulunsiauiionssudauasy
AUTIOULNIINYIFANS AN PISA @nsuriniSouseautseudnwineudy LJuluvasuany
amwf]aqﬁuLLazaﬂwwﬁﬁwwmﬁ%aqLmeqmiﬁ’wmﬁaﬂssudaLa%‘mmmuzmﬁmmmam%
AINKLIN PISA dmSutinissusedudseudnwinousu Janianiwdus Inegidulanvualaseasng
YpuwuvaaUny Janwartdunuuannsidiuyssanam 5 seau I 3 mau 15 98 Usenaumie



@ 2.ua.aan. B 3 atfufl 2: wouanAu-Aeney 2569 49
N7 JGSM-SPUKK 3(2): May-August 2026
poudl 1 muithlauaznsdanisiFoudiloduaiuaussougmaineimans 8 4o
noudl 2 dymuarguassalunsdifunuuasnsiaun 4 de
oudl 3 mudesMILaznsatuayuiionsiaulusuan 3 do
FelisunmsUsiiumuaenndes Tnefilvamgy S 5 viwu wui yndediadvi
AmdenAded (I00) ag5eming 0.60-1.00 wazmetaandesiy Tagliasmarduyseans woarnuis
199 Cronbach fiAraud esfuresuuuasuawsatuminiy 0.96 uazidlefarsandusiedunyi
poudl 1 fdmudesiuwindu 1.00 aeudl 2 fdnnudesumindy 098 uazaeudl 3 TArnnudosiy
Wi 095 AudeyalagldiBnsasuniu nseaeudeyaiauysal dnsuiluliiinzsiteyasdeld
1.3 MsiAsIEiteys
Inszsidoyanudssnissuduanuuuasuaiy lasnsmaeds (X ) wagdrnudoauu
wmsgu (5.D.) vesanmilagiunaranmiifiauszasd anduinduinmedadafunnudiiy
104 10K0IN155UTU (PNIoused) ilDTRFITUAMIA Ry v0 sy
2. Anwwwamslunisdsaiuaussouenainenmans lnsdaaseiuumafUanmangan
NNENTIAUA LilenevaLDEANFBIN T LT UAINY
21 flideyaddy Ao Midermayfunsiaufonssuduaduaussousmaingiaans
WU 5 AU lAunlaen1si@enkuulatgas (Purposive Sampling) Usgnausae
2.1.1 §iBemnyfiu PISA $1uu 2 Au
2.1.2 Hdmgininenmans S 2 au
2.1.3 fillvamngsundngasuaznisdey $1um 1 Ay
2.2 \3eadlefililun1sids Ae wuvdumualiuvAdessaafsfuionssudaaiuaussous
VINGIANENT MULUIVNG PISA dmsuiindeussaulisenfnvineudu uuadu 2 dw ledun
2.2.1 dwiil 1 Yeyailuvesdlidunival Usznoue Je-ana (mndugew), suvis
Vo, muTemy, wasdsraunsainsvihay
2.2.2 dwil 2 fanuduanual Uszneudg 3 nou e
poudl 1 anmiymlunsdnnsSouiveimans s1uw 2 4o
poudl 2 mudesnslunsaAanssy S 3 do
poudl 3 wundlumsianuasfuindeuaussouy $1um 6 4o
daldsunisusziduanuasnadosainy i ervigy $1uau 5 vitu yndedasiud
AUEEAATDA (I0C) BE M 0.60-1.00 tAudeyalngldisn1sdunvaluuumdginvseniusyuy
nsUsegueaulal auanuazaInvesyiveya Tdalunisdunualuszana 45-60 uniisevinuniow
faantuiinuagiufinides (feldsueynm) ethdeyanaeaanuuuudded dwsniiluliinsed
Toyasoly
2.3 MyIATIERveya
Ansziteyauuimalunisdaaiuanssousmainenmans Aldainnsdunival lnenns
wnmwiiilen (Content Analysis) #aen1sind ey adl ldainn1stuiinidsanisdunivaiuinenan



50 2.vaAan. 97 3 atiufl 2: wuaAN-Aenew 2569 i’ﬁ

JGSM-SPUKK 3(2): May-August 2026 \=-g
wuuAser srunumuiieyanudlaviunaimsin dangu duaszidu Usziau waziiaue
Duanuises

NIDULUIAANITIY

nM33TeaTelfIdulddnuenars wurfa ngud wazauided A oadestuanssaus
N19INYIAERT M1UNTaUNITUIELY PISA (@anduduasunisaeuinemansuazimalulad, 2566)
wazi39eldg1uAnves 43ua 193918l% (2558) W1uavlauf 0915 NI URUUUTUUTS (PNImodfied)
LanINTaULLIANMTITELE weil

AUTTOULNNINYIAERNS MUnTaUNISUTELEU PISA AufsensIndulunsdaesy
(@onduduasunsaewinemansiazinalulag, AUTIOULMNINIAERS E1NTU
2566) NSy UsTAUNsILANYINDUAY

1. MsasueUsngMsalludaineimans (&33a 199180, 2558)

2. NM398NLUULAEUSEHUNTEUIUNSAULEE

ANUIMIMEPNERS @

3. makvannuvingtayauazliuszdndwenuly
LBINEFEn T8989 ey 0

LUINNIANSNUNAINT TUALESY

AUTTOULNNINYIANERNS ANUNTOU
A15USEEU PISA dwsuiiniseu

seAULSUANYINOUAY

AMNUTLNAUN 1 NTAULUIAANITIAY

nsnusIuTIadaya
1. nsnunusdeyamiudesnisindulunisduasuaussaugniinemans dmsuinizau
srauiliseuAnYInOUR
1.1 veniNd0v0AIUBULATIENIINAULATAIANT UNITNY1F8I1VA QUNIE1TAY
faffgsnisdthouasiiufinsfinududedn Weveoynnafusunudeyaiianside
1.2 andunisdswuvasuaulug ywuuseulal (Google Form) lugsas i aauinenmans
naaitimneludmianmidug Tasuuu OR Code uarAsiuuvasumuriudomsnisdomsvesniiui
MSANY
1.3 finnuuazsusiunansneuluuasuny lagnsiaaouanuanysaivesieya dlisy
wuvasunuatuaNysainduAun $1uau 34 atiu tiehluiesgieainsely
2. mafununudeyaieAnvinumslumsdaaiuanssousmaineimans dmsuiniFeu
seuiseufnumeudu SeeaziBoadsil



@ 2ua.aven. U 3 atuil 2: nquaneu-Aenan 2569 51
‘\& JGSM-SPUKK 3(2): May-August 2026

[

2.1 fAtevsrandidennn Winuwazesuieanuddy et unoukarUsslon]

Y99m5338 (levernusdieangideany

2.2 yonisdoanAnzAIMAnT WINeIdBTWAQUMANTAL LilBYBALYLATIZHN
Ademnlunslienusudlelideyausznoumsidseradunenisuazdavnefu nanddunwel

2.3 dunmwalfidavgeuuuudunsaliuuidasaafsaduinssudaaiuaussnus
ydIngIEans nuuumg PISA dwsuiinSeuseduiennumeudu nieutiaatuiinuazsuiindes
(ilelé¥uoyan)

2.4 ihdayaiifususamuildundinseiidon lasihdeyadildainnsvudindes
NM3duNEalINeAANULULAIAEA 8rununi oviAud lauTunatwsan Sandu daasie
Dudsziiu

NAN33Y
v o & o a
1. anudasn1santuluniswauinanssy
PINNTRATIITEYAINLULdDUNUATHARWINEIMansTIwIL 34 au tneldadfriade (X)
drudosuuinnsgu (5.0.) wazaudariuanudAgesruaoan T nIu (PNImodfes) NANTILATIZA
Us1ngaamsesiatull

M19199 2 wam3aseianindagiu amuiiiaszasd wazaasiindudoan 530U (PNImodified)

amwﬁﬁﬁ;w ANNNNIUTEAA | PNlmodified
19 Y . () (D) N=34 |,
4 S1ENITVDAIDU a1nu
7 _ wla | wua
X | S.D. X | SD. O/
Na Na

1 | 15958uinsMrRuALlg U gAY
Uuandaaulumsduasuanssouy
- . 376 | 0.65 | uan | 4.29 | 0.63 | 47N 0.14 10
OINYIANFATANULUINIG PISA

dmsurSouseaudiseuAnunausiu

2 | vihufieuwnlasiesanawielnu

AUTIOULNOINYIANENSATULLIN
PISA (wiu n1sasuieusingnsadly
TNYIANENS, NTOBNWUULAY

- - . |3.85] 066 | Un | 4.26 | 0.62 | u1N 0.11 14
UsellunTEUIUMSEULEENANIN]
POINYIFERNS, NMTLUAANUNUNEY

Poyauarliuseindneuluds

W AEnsogsTiNTUYI)

(519)



52

15199 2 (%i@)

Qua.AvYn. U7 3 atiudt 2: nguana-Ganay 2569 £

JGSM-SPUKK 3(2): May-August 2026

e
< g

79N15VAIDY

anmiagiu

(1)

ANNNNIUTEEIR

(D)

PNl rodified
N =34

Do
>
c

X

S.D.

wua
Na

X

S.D

wua
Na

(D-/

AanssunsiBeusIvinudaTusjauiy
MINAIANNENTaveiseuly
msesueUsINMIllUBTINewEns

3.62

0.60

4N

4.24

0.61

4N

0.17

ﬁ%ﬂiiumiﬁﬂuif%ﬁwEnmam%ﬁ
yiudtusjadiunatan
ANUEITavesiseuluns
panLUULarUsEUNTEUIUNSEY
EEMNANINENIINEAIENS uag
msulannumnedeyauazly
Usgdneneuludainerans
DE19E3 TR

3.62

0.65

4N

4.21

0.64

4N

0.16

AanssunsiBeudiviinermans
fviudndusatiunsiaun
ANUEIsavesiseulunsAnw
AuAd Useidiy waglddayanis
Inermansitensdndulauaznis
audlanseyin

3.71

0.63

un

4.21

0.64

un

0.14

11

M3IANITREUITNTYIUINS
VINWENTEUIUN TNV MEn
14 yinwy DENATUNIY

3.44

0.70

Uy
RN

3.97

0.72

un

0.15

msfansFeudiinsdenloaiom
ANUSIEIMENATERS d WSy
UniFeu 1.1-4.3 Wiiuuiunuas
anunsalluiinasevesyiseu

3.74

0.71

un

3.97

0.72

un

0.06

15

Aanssunisiieudiviinermans
fivudatuduasuanaing
eenansludSeu lown
anuaulaluinendians, nstv
AMUEAYAUITMIMITINEFan s
fhangmsduianzmanmd uaz
AunsEndedaninden

3.76

0.65

4N

4.18

0.72

N

0.11

13

(519)



Q} 2.ua.aan. B 3 atfufl 2: wouanAu-Aeney 2569
= JGSM-SPUKK 3(2): May-August 2026

15199 2 (%i@)

53

e
= g

79N15VAIDY

anndagiu

(1)

ANMNNIUTEEIR

(D)

PNlmodiﬁed
N = 34

Do
>
c

X

S.D.

wua
Na

X

S.D.

wua
Na

(D-/

asaeudulvglenndila
Wisswanieafumseaniuy
LaztAINTIUANLUINN PISA
wnlflutuden

341

0.56

Uu
BN

4.18

0.72

4N

0.23

10

1595 8uTeuUsENULaENSNYINg
FifwamesonssnfanssunIsEeY
NMSAOUNSINYNFERTANHULUINIG
PISA

3.00

0.55

Uu
RN

391

0.83

4N

0.30

11

M3UszauANT Uil TENINAg
wazgiieades lumsdnAanssu
M3BUNIHOUMINeFanS
AU PISA lulegresuiy

3.50

0.75

Uy
AN

4.18

0.72

4N

0.19

12

AslasumsatiuayulaznIseusy
W isnANogawnzauia
AUS vinwe uazianad lunsin
AANTTUNIIBLUNTABUN
INYIMEANTAILUUIN PISA
loUszananmn

3.76

0.65

un

4.24

0.65

un

0.13

12

13

MIIANINTIUNTEYUNTABUNNS
InerFnanFINLUIN PISA fid
Jufinnunannvans thauls wag
HOAARBINUAIUABINTTUDIEITEY

3.38

0.60

Uy
BN

4.21

0.73

un

0.25

14

AanssudalirudiAgyiu
ﬂ’]’iUﬂ’iM’]ﬂ’]’iLﬁl@W}ﬂ’J’mi NN
LAZLANARYNIINIATERS
DY1IEHUAA

3.65

0.69

N

4.26

0.62

N

0.17

15

PUIBUNNEITD9 (WU d1nau
X A =3 a P
WANUNNSANYY) Tunurnlunsin
nsaduayuLaziuARoUNIN
AANTIUNSHYUNSABUNNG
INYIANERTANULUINI PISA
281NN BLLATADLIDY

3.62

0.65

4N

4.15

0.70

N

0.15




54 2.vaAan. 97 3 atiufl 2: wuaAN-Aenew 2569 iﬁ
JGSM-SPUKK 3(2): May-August 2026 <=
NI 2 uanaanITiAsEsian ety anwiifielszasd uazdviienudesnisdy
(PNlmodified) #1031 A28 83N159 1 Tulum st Aonssuduasuaussousmadng1mans nuwuamig
PISA dmiuiinFousgiusisonfnuineudu anmifsuszasdgeande 1sadsuimsimumleviouas
mnUftRndaulunsdaaSuaussousmineimansaauuamie PISA dmsugSousefuisoudnu
aousdu AuAeIn1sIdulun1simuIAanssud Las uaussauENIINgIAIEATAINWUINIG PISA
dmduiniFouseduisoudnwinoudu anmdagiuiigade lsafsuflsuussannnasnineins
(1u Aon1si3eus, gunsad) Mileswoson1sinAanIsuNITEsUNMIARUMSIMNAMERTAILLLIMG PISA
AnudoIn1sTuduluniswauifianssuduasuaussousneing1eans MuLwINIg PISA
dmyuiniZeuseduisondnuinoudu A6 PNy g9qafe lsasuflavuszunanasnineins
(Wu AemsiFens, gunsal) MiitsamerdensiafanssunaFounsaeundingmanamauuams PISA (0.30)
se9a3IIAE NMFTARINTINNISLTBUNSADUNITINEIMARSAILLINIY PISA 3% ufianuvainuans
Wraula uaraenndoiuAINABINTITVRIR LS B (0.25) wazaH aoudulngianudlaiegane
Aeafumssenuuuuazifanssunuuuamg PISA wildluuiFeu (0.23) nugdy
2. 4uIN9lUNTINAINTTUAUATUANTIOULINIINGIAEATAUUUINIG PISA
Mnnsduaualfidornyielildiuumslunsinfanssuduaiuanssousmsinemans
ANLLLINI PISA {3deanunsaduaszidulssinuman I¢iotal
aussauszil 1 nsesuneUTIngnIaiiaineraans
RanssuiiduaiuligiSouarsnofureusngnisaiideinemansléd aunsadaasiz
wumnseonidu 3 Ussifiundn il

1. 115l nN15Maa Az U] URNIIMIINeImans AaNITUAITYIUINITNITNAABILAY
URURMIMaImemaninionssuIumImsInemans «..duusnifedeaiunismaaswazujvingg
19 Inermans Ao3snismeinetmans uaainszuaunITN Inenmans ..” (ideamgaui 1)

2. mslidgmidugiuuaznissadans Aanssumstidamidug (Problem-based
learning) Wlel3suidenloamnudiuuiunade fEouiussgdlatiosdedany sanuuuBBuidam way
aulumsduianzteyales “. §isgududausingnisalaimseaniunisal wu Usingnisal sssuvid
Fa3ne Wand 1 WuFinvszdriu fiseudusegaloriosdomnimuazesure Aanssunanie lonali
§iseudamaniigaiusngnisal dasiinsisvianng tede uazaanseny...” (ieamgaui 4)

3. msldsUnuunisfoud st uarlivdngruativayy Wesnidunszuiunsiidudy
Huneu duasulvfiSoudniddnermansuasldudald «. gifeuasuienanisdunauaznaassiuiou
wiong lTvanguadvayuaIesuIe uazaluisanay Arniuvsalaudals Aanssunaslilomariseu
nunuwdeasy iisuieunungw] uasUsuugsales vy auasuaud ladednuaznisliniiuy
huwSundu 9..” (s 5)

“@



(‘m 2.va.alan. 97 3 atuil 2: N WAAU-FIAY 2569 55
B2 JGSM-SPUKK 3(2): May-August 2026
ausIousil 2 n1seenuuunazUsEiunsEUIUNISAULANIENIAIUT NI INEFER T
uazn1sulanuanedayauazliuszandweululeineaansogaiiiansasy o
Aanssuiiduasuanssauzaud msiidnwariuuuy Inquiry-Based, Problem-Based
Learning WaganIun150i939 (Context-Based) @unsaduasiziuinisoanidu 2 Ussiuman il

1. 115 IT Ui UNUIMBBNLUUNTEUIUNITAULAIZAI8AULEY NANTTUATITIVE S8

funumdrdglunisesnwuunismaass iendauds Avuaisiiudoya uas #n13 IA0 1T ALy

a"’uﬁhmﬁﬁamsﬁwm 1Ay AReduAanssuiilnsyuaunsduEIemniug muu?wmsyuu
dnsasmanmmmeuseauies w/,ﬁm%mmmaﬁuwmmaykommn@w ? (iermayaui 1)
“.. AnbiGoudadainenmans Wldieaimutuneuiingsmue fAndaean sonuuyisuitym uay
ANTUNITTUTIZYRY ALY IHAIINYY N1T00NKUUNITNANDY UaAIIUAMTITNImEFnT ...”
Gideavgaui 4)

2. Mmssunindeyasgnlussuuwasnsldusedngneulduds iSeusessiusmdeys
sraduszuudadugudmiunsiinsed waglivdnglunsdeansdoasy . gi5ouSouduns
UsuamSenanmwyesusingnisal vuiinnaluguyuiisaou An n1sleusssnymeny tlomivayuy
ToasV WimuIAINAINITD Z?f?/mf?ﬁ?UﬁUUﬂUUF)’)QﬁU?EJ@EJWMW)N@ VNauesanIsNAaed uay ?mes’)u
Z@LAFN@7?)5‘1/787/@\7@%7/7567/@\74Wau.,, 7 (gyé?fmmzyﬂuw 5)

aussauzi 3 n1sAnwrduadi Ussidliy wazlddayanisinermansiienisindule
wazn1salianseiin

g‘ULLUUﬁﬁmiimasﬁﬂ’ﬁ%ﬁm’mLﬁ‘z?q{]zy;w’] Anevideya Ussidiuenuindede uazdnduls
Feienmans anunsodaaneiuumseondu 3 Ussiundn il

1. mﬂ%’ﬂmmLL@“U‘%UM%QL@WWLLUUUicmmi AsdanyauzAanssullaynivie
a01uN130J339 (Problem/Context-Based Activities) “ mwmmﬂa nsaeulagld Jgnudugu
uteliiZeud amisa @34%@1/?80@?71/557/72U21Jﬁ5y‘U?umi HanszuIuns Viainwe Manawy
wdafanmusunilid e3eveeiaes sauauesuasus Sulyansousnsenuildiiasionssy
Sushesdluvuysanmssusi .. idemgaui 1)

2. M3fuad At wazuszidiuenaniidefiovesdeya FEsumsldduaiuazsiusi
Toyaiaineraans Tinswinasienudeya . gi5oudnwideyasinunassie 9 Haniaauiy
Womnaoe uazunas arsauma Wauwinwy Auedy Usuidunauiidedevesdoya uazlidoys
Usznaunmsanauls 5oy Ussunanadoya tieuiioy Siasizinnuiiedouarmiiuaenndoive
doya Anns dadulasehed mmrausz3nrsagial..” (i3samgaui 4)

3. milideyatiiensindulauaznsasiioh dadulalaelivdnguidainetmans wlug
nsasilenseihuasinauna “. §iseulasuaniunmsalaimsetiymilietesiy Finusedriumsoguou
Anlini3eu 15oulestoyanieinermansaunisdnaulouaznisasiions asulevis munisinduls
uagdnnIuNaans as19a1u911977 YeyaInermansairsol lVujuduazun Uaymilaede..”
({ideamgaui 5)



56 2.vaAan. 97 3 atiufl 2: wuaAN-Aenew 2569 <’“§}
JGSM-SPUKK 3(2): May-August 2026
52824281 TUN15T AT ANTTULR OWAUNENTTAUSH ¢ 3 duTTOUT AANTufansTY
JuniienisiFous wazsndusgreiodeaui eas1ennsisouiidedn arunsaduasesiuuimg
senuu 2 Usuifuvdn adl
1. Mmsdamanategsdangunaznisinaudeiiies mslinal 1 au (40-60 urd)
w3 2 AU dmsunisvaaes Tagliianan widunszuiunisin .0 5aeuvee 18 Taluedfuanay
FouLUY 2-1 A dmugudaimiuider wu duiugmaivaedun i Ao arugnnass sy tigaesly
ngwii Dildlananns nsvuaunis dunou Zﬁ’z?av%’as/ Z@U%Z UlAls 18197980999y ma?uﬁ"uvﬁ
usunszuimsAlignae...” (NA?IEJ??I’]&IFJUW 1) “.Fnaunsimsinegeaiies ooy 1-2 A5
MauIenITiseus (Unit) nie 4-6 ASI590 AN SFI) ilelvriSeularingn AnAuadl uaz Anlédoya
lunargaarunisalouineunedy seoznarlusaazesa [§iaar 2-3 FaluansiSeus (Uszunm
23 S sananssa..” (iFemgaui 4)
2. svpznanuANLdudeuTesianTuLariasi msTaRansuseewmanedUanm
“ . arudvesnseniuienssy egtey 1-2 psadaaUny SmsuienTsudy Wy 1-2 muiSeuge
Aanssu gausanssulugnielpseupisinaideiies 3-6 4Unm %ag’n"’uam&#fwfawmzﬁ%wums
vounlpsa...” ({ideamaeui 5)
den1siFeuivsoundsSoud deifuszansnwlunisaduayuianssunitonannassous

Y

Q

[

annsodaaTeisadiuly 3 Useiiundn fail

1. #0A3%a walulad uazaniun1saisnasa (Simulation) “..5¢dy 5gu vou ICT
srzaziudenaldiiosansasieuaulavendn desysanmsduianudas iiuadenuio
ausaiumalandodntudent YouTube uuudiiudaszaunausise wwhdilairusaiuniale
Wiaun..." (fiFermgaud 1) “.ugenisnaass lduanguaivayuriasure Digital/Virtual
msuansUsingnisaleinsenisaunadenisituaniunisalaraes 1wy PhET Simulation, Virtual Lab,
Animation..." (ﬁfé??@??méyﬂuﬁ' 4) “.Feadvadildnev (Interactive Digital Media) %4 PhET
simulation, Virtual Labs tileauasuligiSeusimaussnesevaniunisal.. §ifermaaui 5)

2. Msl¥Tanyidouaznisussyndldgunsal wnviauaaugunsal msldiansssuyi
visogunsaldraes feiifiBornassyi “. duiuderidesnvavesnsesnuuy aunsal Tunisnaass
lsiflgunsahiu usisraslinmsmausnlngnisiomannasmainenmans udafi 11 Apply aunsaliid
vt udnennauilugunsalildlunismaass .. ({ifgamgaui 1)

3. wnaaSouiluriosdunasdoyaansaumanis msldundsguvunazdoyaidasedng
« . msdunauazfutoyass Inen1sa15aei) uienismaaes iiinvemsinumneuss lvangu
29959 1519 NMareuaIRle...” (Hifrmgauil 4) . ersuardearsuiau Wy 11959msoN
WANIY gUW 9IndeRain el Tunsdlanw Aadisesinsisitoyainemans unauseuiosu
iy gus/‘?wmﬂmmﬂﬁamiﬁnm sy Wisy e uileduasugiFougilontslddoya
maImenmansludinosuasviveiuvesnuls .7 EiTeamgaui 5)



@) 2.ua.aan. B 3 atfufl 2: wouanAu-Aeney 2569 57
¥ JGSM-SPUKK 3(2): May-August 2026
nang1unsedusuiissatsdlding Fouiaussausie 3 aussouzagiefiguan

annsaduasziumnsUsaduiuanls 2 Usadundn e

1. M15UTELIUANINDIT %umw,%wﬁﬂ'ﬁms LaE3189ULlATIU N15UTELTURAIY
fiswsmdoya Tt uavaguna “.oxinneusndndaiugsedving 5173 0yanousuuaas
nauSeuN) i oTeuLTgUny a”mmimushm75@”%751/1@@@0?/@@4%a'uﬁfiZﬁ)’"Z??’w"’nwvayZiv”’m
lw3snmsnnanermans lonisaune ldyulse LU gANIgUTHIUNINANINDTI AD FuaImiia
09n19INN 5 UIMM TR, (¢iFeamIeyauil 1) LUwvmmwmﬁ)@7nn7iw¢)aamsammm
Inensd 518971lAT99IUN3 099897 INENMIaR3 Portfolio....” (HiFeaw1eyauii 4) “...91897unTAUAT
nsauAuteya lnedniserdeunasioyaiiiodals vnaustiynmieaaiunisalass wisuniusen
nangiild uasimgualuniniden ien1slidoyamainermansifuglunmsiadule Fusulaseu
.7 E@amgaui 5)

2. MIUNAUINAULATNITOAUTIBTINENEnS “. amrsaunauslalmy witausls
noulandnovlssdu..” §ifermaaui 1) “..nsdnauenasiulunisiuausnanIsmasmatiiou
lutuiSeu uasnsedusiedainermansifeadunansaisianiontmmnaed..” (idemgaui 4)

aAUseHA

PNHANIANYUINWNTHRUNAINTTUALATUANTTOUEN NG IMANS MUNTEUNTUTEEIU PISA
dmsuiniSeussiulseuinunoudu fideTseiuneranunantsite InedseasBondail

1. musesmsdndulunmsdaaSuaussousmanenmans dmsuinSeussaudseudnwnousiu
WU fAdvTlnuAeIn1591TU (PNImognes) 081UE9 0.06 F 0.30 Usziiufiddaildviunud iy
yeannudoinssndugeaadususiunileie fMusulszanauanineIns (PNlmgmes = 0.30) 1189910
an ity faadediiigaegi 3.00 azveuliiuinlsaFouswinauniousudenisisous
uazgUnsaifiissnesion1sdaianssuauuunig PISA Mdumuiidessn viunvesanufne
nguiegwdmlvgdulssfsurunadnuazsuianats Jeinddeddndunsdnassaud sz
Vfﬂv’fmmLmauﬁaqUﬁﬁ’ﬁmsLLa“aﬂﬂiaj’ﬁwmmam%ﬁl,ﬁEN‘W@ Usgnaufunsiafanssui owau
ausIaugmNTeU PISA U lulvgEauiensGeuiiumsaddeUifnsuasnssuriumsduanzmenyg
Feindudesordode Yan uas aﬂﬂimmaaw‘vimﬂwmaLLaU%Uszaumﬁmﬁaaquwgqummw
Felassadsiuguuazninensliidesiue slinisdnfnssunuviuiazmanudaieildenn
asFsdufudesinnisfeuduvuiuionmauinnmsndundn aesndestuanuitoves wadn udng
way 398 1@nanu (2561) AszyitymafnyuesnisinnisBouiinermansie asddaintunisasy
dommgusnniuly liinSouralemalunisiinnszuumsuaznanisitesledinenemansiudingse
Lazdiaenndosiustsnuyes anduduasunisaeuineenans uazinalulad (2566) Aiszyin
aradeuanlunisidndanineinsnisfeusifiaunmdudadefidmalaensiionsuuuade PISA
vostinoulne venandesiinruaianisenisimumileusuasuuujoaddanulusedugsian



58 2.vaAan. 97 3 atiufl 2: wuaAN-Aenew 2569 G%}
JGSM-SPUKK 3(2): May-August 2026 \=-g

(AndsanmiifsUszasditiy 4.29) wansliifuiinistuindouanssoug PISA Sududesfifianis
MNMsUIMsTansfidaeuiiosesiumsiuiiunuesiadussuy

2. wumslunsduaSuaussaugmadnermans dvsuiniSeuseaudseudnuineusu wui
mmsmsimuAInssuaiunslilassmAngmansailitymlugusudusiu (Community-based
Project) $aufU 29asnsduLany 5 Miduuiiiosain mahusumideaniunisalasdilngdadniZeu
udugruagdanszduanuaulanazaieanuvuislunisfeud vnliinSsusiuanudeales
YosImeImansiuiiness mumguiinisaiisanu? (Constructivism) vee fimun wusadl (2558) At
JFeuazinnsGouslafigailoldiudaisesdmnuimenuesnnuszaunisaing lnsasnndesiy
$MATv03 Muliana et al. (2024) AdnwinavesNsInNITFouUUUaT 5E Lagnud SULUURINGT
daalsuinegaiitdudAtysonnunaininuingrransvesiniiew 1138 Uee @330l dnTudiaaTey
LAy $9UNT uEud (2567) Awudinisldusunaniunisailudiadeliinisuiauiaussous
nsszyUssiiumainermansligel uogafitodfny uazeuiteves funass aunszna (2564)
fnudn nM3dansfeuiuuulduiumdugiuiisenseduainuaaiadduinermansvesfiSou
Twgendnnasildass waz Abdullah et al. (2025) #iBuduiinsinnisiFeuuvuduanzmanug
(Inquiry-Based Learning) 7dsalosiuuszifudamnlusiesd uiliing uasduszansaneges
Tunsimunaussausn1IneImansvor s eu IngnTsuIunISEULE18IEYIBENTEAUAIINAINITA
Tunsiwluafiniainermansuuszgnaliuidymlulanusnnuduais

MsysNMsAeAIviaLazanunsaldiass (Simulation) Wy PhET %38 Virtual Lab Aowmani
FrgliinFouanunsnvimaveassaiousidulnngnisaiivesiuldonvdededdiadsalosauns
Aninwen1seanuuukasysiliunssuaunsduaslauiazuiaiaaugUnsalase donndesiu
Torauoves Aov1 anvA wag agIn and (2562) svyinslinseaeaaieudueiosdeddy
Tunawdsuanundeutindsudmiunisussdu PISA sULuuneufiumed Snviadiaenndosiuamiss
Yo d53ua Bud (2567) fmuhnsliineluladsutunisSeuslnglindngruielitnEouiinisdnduls
asflansevidnedeyaldfituieiesay 70.00 waraonndaatiuauiseres funasy muasEna (2564)
Anuinnsliusundusiusmiumaluladdeinmanueaiamuineimanildodaivszansam
TnosesduindousinugusuuisnisSoudndndn (PLO) wisliaslduanasubsuuasimunszuy
NM5IAUSEEUNARUENINDT T

Tod1iv03119388 N5l adenuutenaaiasidediiniios anududeddunisiden
nMauumamsnnfeasadluvssgndldluaniufnudu fuivsussiiieadesnismssiings
Jadiasinanuaziiansanuiulnaenadesiuuiun dnvugianizvesniLazinissuLsazan1uAnyY
Huddny



ﬁ 2 va.avun. Ui 3 atuil 2 NOWAAN-FAU 2569 59
‘\é:}i JGSM-SPUKK 3(2): May-August 2026
JoLauDLU

v o a o i 73

Jorduanuzlunisuinanisideluly

1. Juimsanufnuiuazasiasumsundymiedndianugunsalineimans lnelddendva

'
a

LaranIuA13ai91aes (Simulation) 191 PhET %30 Virtual Lab 5audsn151dvan i nnlalusiasd
uszgndltlunisdafanssy el Seulsfnvinuznszuaunsmamemaniuaznismaaeiaiiousss
Isognsasuiuuiiluuiuniiiinineinsirin

2. agifaoumsinsAnuigiiondsununisdaianssunoui oliihianssululdlunsdaasy
aussaugldedraiiuszdvdnmaugiunslidedivianazanunmsaiiasaiieantediindugunsal

3. sldinszuauns PLC Wunalandnlunisduiedou Tneidalondlviaglisantueeniuy
uumsdanidoud uanivAsumeiiansdadanuiiodsaiuaussouy uarasounandinisdnianssy

foruauuzlunsiideaidely

1. ensthuuamanisdafanssuiildannsideassd lumusesendunangnsilneusuny

vaa 1A

a = Yo & = o = v = a 1% Y v
YANINTIUNTFUTAUSITUNToUNUNTIANISTeus N adenislduasdausenaufiasuaiu el
& 4 A ag o w Y ° XY a s v
Jueseatleniluussindmiuagiaeulumsthluldimunaussausmainemansvesisoy

2. msiin1sfnwinanisldyaianssuniauniu IneUSsuisunadugninianisissuuasseau
AUITOULMTINEIAERSNRULAEVa AT MawSsuisuiunguAIuAN e BuduUsEAnSHaTDLWINN
ludausedny

3. A13ANYIANNFUNUSTENI1UaToatuanusing 9 WU A15891UaBUYDIAT N1TATUAYY
nd8uINIS werunseudumaluladaisaume duanudiialunisdundouaussoug PISA

Tulsaseu ielladeyaansaumadmsun1seunuusmsann1sdaleuasely

LANE15891484

¥l uding uas 3o @neu. (2561). wumsnsianisiseumsasuineimaniidaasunisy
Wenmansvosinseulisenfnwnausiu lsauieudainyaiiBuisaniesandnslulssmelne.
MITTaannsedndnNmsang, 13(2), 121-133,

wmian Buud. (2566). A sTudukasuuammsiam s duusyvUgUaT s niSey
voalsuseneslomaniansin dinadheuvnituinsinwssaufnanauns i 1
[ngninusaiemansumuadinl. inIng1aes1viganauns.

fuwasy munszna. (2564). NISWAILIAIINARINZH NG IMANT 1309 N5A-LUE FIEMFTANTISIT
wvuldvsumtuguswsumsttinalulad dmsvinBeudusbeudng i 5 (msfunindasy
USuey v Unudio]. InnInenaeusads.

fo%1 anF uaz a1 anwR. (2562). MIEeumsaeuiiuasIIuEINSINeManS,
1IFISANYINIANT UNIINEIAEYOUUNY, 42(4), 1-19.



60 2.vaAan. 97 3 atiufl 2: wuaAN-Aenew 2569 <’“§}
JGSM-SPUKK 3(2): May-August 2026

Ay MeUsees. (2562). MsnFULUYNITIANISSEUTIneImanslagysannsmguiaeuansa@ias
SasumadnmsldmauienuunuAndeinermansuas3ninemansveninGey
Suvlsvoudnmii 6 Bvenimusesmaniauiddiol. uniine1doysm,

A379500 ANTUATUITY LAY JIUNT UYUA. (2567). NITNRIUNANTTOULINIMEIAANIVBIUNLTE
sysutulisennu Ui 1 lngn1sdnnisiseusuvauenzmanLisiunmsldusunaniunisel
Tuin luseAuyana seAUNA uazszaulan. 275@'75?7015/7?7759751/’51/1% 39(3), 1-13.

333ua BUd. (2567). msHIENTSOUE I INE MRS FININFDY 1509 ilwanummywwm
Fauamdon daemssanssuslaslindngiumeainsoususiseufngmii 6 nsduaidasy
USuaaumUadia]. 4 INe1deuLIads.

anuduasunsaeuInemansiazmalulad. (2566). N15UNAYIINANTTUIHLTY PISA 2022,
https://pisathailand.ipst.ac.th/news-21/

anduduasunsasuInemansiazmalulad. (2566). n59UNTISUTHUTUNILINEIFIANT PISA 2025,
https://pisathailand.ipst.ac.th/about-pisa/science_competency framework/

g TNl (2558). N15398Ussdumaudasnisandu. drdnfuiwispnansalinnivende.

A1UNUAVIBNTANINITANYN. (2560). UNUNITANYIUAITIF WA, 2560-2579. WINHIUNTINTA,

moe360.blog. (2567, 16 nuniug). su.a5. ‘Al daialfe Rgaudwnmhenudanisdnu
Faihenseiunauszdiu PISA 2025 Tunndii. MOE360.
https://moe360.blog/2024/02/16/moe-pisa-160267/

Abdullah, M. 1., Kusuma, J., & Abrar, R. N. (2025). Enhancing middle school students' scientific
literacy through inquiry-based learning in environmental education. Journal of Science
and Mathematics Education, 1(4), 111-117. https://doi.org/10.70716/josme.v1i4.338

Muliana, A., Jufri, A. W., & Bahri, S. (2024). The effect of Learning Cycle 5E model on the
scientific literacy of 10th grade students. Jurnal Penelitian Pendidikan IPA, 10(9), 6662—
6668. https://doi.org/10.29303/jppipa.v10i9.8415



ff‘;\ 2ua.aven. U 3 atuil 2: nqunneu-Aenan 2569 61
()
= JGSM-SPUKK 3(2): May-August 2026

A Structural Equation Model of Servant Leadership and Innovative Behavior:

The Mediating Role of Job Engagement

Ntapat Worapongpat'

Assistant Professor Dr., Eastemn Institute of Technology Suvarnabhumi (EIT) and
Department of Social Administration, Rajabhat Maha Sarakham University (RMU)""
Corresponding author, E-mail: dr.thiwat@gmail.com*

ABSTRACT

This study aimed to develop and validate a mediating model explaining the relationship
between servant leadership and innovative behavior, with job engagement as a mediator among
educational personnel in higher vocational and technical colleges in Guangzhou, Guangdong
Province, China. A total of 310 respondents were selected using a stratified random sampling
technique. Data were collected through a structured questionnaire using a five-point Likert scale.
Confirmatory Factor Analysis (CFA) was employed to assess construct validity and reliability, while
Structural Equation Modeling (SEM) was used to test the hypothesized relationships and mediating
effects. The results indicated that servant leadership did not have a significant direct effect on
innovative behavior ( B =0.123, p>.05). However, servant leadership had a significant positive
effect on job engagement ( £ =0.080, p<.001), and job engagement significantly influenced
innovative behavior ( f#=0.131, p< .001). Furthermore, the indirect effect of servant leadership on
innovative behavior through job engagement was statistically significant ( # =0.113, p<.001),
indicating a full mediation effect. The structural model demonstrated a good fit with the empirical
data. The findings provide important theoretical implications by supporting the mediating role of
job engagement within the Job Demands-Resources (JD-R) model, explaining how servant
leadership indirectly enhances innovative behavior. This study contributes to the literature by
addressing empirical inconsistencies regarding the direct and indirect effects of servant leadership

and extending the application of the JD-R model in the context of vocational education.

KEYWORDS: Servant Leadership, Job Engagement, Innovative Behavior, Vocational Education,

Guangzhou
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Introduction

Guangzhou, a core metropolis within the Guangdong—Hong Kong-Macao Greater Bay Area,
plays a pivotal role in China’s strategy of innovation-driven development and industrial upgrading
(Xiao et al., 2025). As the regional economy increasingly shifts toward advanced manufacturing,
digital industries, and modern service sectors, higher vocational and technical colleges have
become key institutions for cultivating skilled human capital capable of responding to rapid
technological and organizational change (Geng & Wang, 2024). In this context, the innovative
capacity of educational personnel including teachers, academic staff, and administrators has
become a critical determinant of institutional effectiveness and the quality of vocational
education.

Despite their strategic importance, many higher vocational and technical colleges continue
to face challenges in organizational management and human resource development. Educational
personnel often encounter heavy workloads, administrative pressures, and rigid bureaucratic
structures, which may weaken job engagement and constrain their willingness to engage in
innovative practices such as adopting new teaching methods, redesigning curricula, and initiating
institutional improvements (Ghlichlee & Motaghed Larijani, 2024). Prior research suggests that
innovative behavior is not solely dependent on individual capability but is significantly shaped by
leadership styles and organizational context (Ren & Shen, 2024).

Servant leadership has emerged as a people-centered leadership approach that
emphasizes service, empowerment, ethical behavior, and the development of followers’
potential. This leadership style positions leaders as facilitators who enhance employees’
psychological well-being, professional growth, and sense of meaningful work (Shaojin et al., 2025).
In educational settings, servant leadership has been associated with positive outcomes such as
trust, job satisfaction, and organizational commitment (Zeng et al., 2022), all of which are essential
for fostering innovation in complex and collaborative environments like vocational colleges.

However, the existing literature reveals several important research gaps. First, an empirical
gap exists due to inconsistent findings regarding the relationship between servant leadership and
innovative behavior. While some studies report a significant direct effect, others suggest that the
relationship is indirect and operates through mediating variables such as psychological states or
organizational mechanisms (Igbal et al.,, 2023). This inconsistency indicates that the underlying
process linking leadership and innovation is not yet fully understood.

Second, a theoretical gap remains in explaining how servant leadership influences
innovative behavior. Much of the prior research relies on a single theoretical perspective, such as
Social Exchange Theory, without integrating broader frameworks. The Job Demands-Resources

(JD-R) model, which explains how job resources enhance employee engagement and
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performance, offers a more comprehensive explanation but has not been sufficiently applied in
this research stream. In particular, the mediating role of job engagement as a key motivational
mechanism requires further theoretical and empirical clarification.

Third, a contextual gap is evident in the limited focus on higher vocational and technical
education. Most existing studies have been conducted in corporate settings or general education
contexts, with relatively little attention given to vocational colleges, which operate under distinct
institutional conditions characterized by close industry collaboration, practice-oriented curricula,
and regionally driven development goals (Alajhar & Salam, 2022). This limits the generalizability
of existing findings to vocational education systems, especially in rapidly developing urban regions
such as Guangzhou.

Given these gaps, this study aims to develop and empirically test a mediating model
explaining how servant leadership influences the innovative behavior of educational personnel
through job engagement in higher vocational and technical colleges in Guangzhou, Guangdong
Province, China. By employing Structural Equation Modeling (SEM), this study examines both direct
and indirect relationships among the variables. The findings are expected to contribute to the
literature by addressing empirical inconsistencies, extending the application of the JD-R model,
and providing context-specific insights for vocational education institutions. Furthermore, the
study offers practical implications for leadership development, human resource management,
and innovation promotion in educational organizations operating in dynamic and innovation-

driven environments.

Research Objectives

1. To develop and validate a structural model examining the relationships among servant
leadership, job engagement, and innovative behavior among educational personnel in higher
vocational and technical colleges in Guangzhou, China.

2. To examine the direct effect of servant leadership on innovative behavior.

3. To investigate the effect of servant leadership on job engagement.

4. To examine the effect of job engagement on innovative behavior.

5. To test the mediating role of job engagement in the relationship between servant

leadership and innovative behavior.

Research Hypothesis
H1: Servant leadership has a significant direct effect on innovative behavior among
educational personnel.

H2: Servant leadership has a significant positive effect on job engagement.
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H3: Job engagement has a significant positive effect on innovative behavior.
Hd: Job engagement mediates the relationship between servant leadership and innovative
behavior.

Scope of Research

This study focuses on examining the relationships among servant leadership, job engagement,
and innovative behavior within higher vocational and technical colleges in Guangzhou, Guangdong
Province, China.

The scope of the study is defined as follows:

Population and Sample: Educational personnel, including teachers, academic staff, and
administrators in higher vocational and technical colleges in Guangzhou.

Variables:

Independent Variable: Servant Leadership

Mediating Variable: Job Engagement

Dependent Variable: Innovative Behavior

Content Scope: The study examines leadership practices, employee psychological
engagement, and innovative work behavior within educational organizations.

Analytical Approach: Structural Equation Modeling (SEM) is employed to analyze both
direct and indirect relationships among the variables.

Research methods

This study employed a quantitative research design using a cross-sectional survey
approach to examine the relationships among servant leadership, job engagement, and innovative
behavior among educational personnel in higher vocational and technical colleges in Guangzhou,
Guangdong Province, China. Structural Equation Modeling (SEM) was utilized as the primary
analytical technique to test both direct and indirect relationships among latent variables.
This approach is appropriate for analyzing complex relationships and mediating effects in
organizational and educational research.

The population consisted of educational personnel, including teachers, academic staff,
and administrators working in higher vocational and technical colleges in Guangzhou. A stratified
random sampling technique was employed to ensure adequate representation across institutions,
departments, and professional roles.

The sample size was determined based on SEM requirements and statistical power
considerations. Although a minimum sample size of 200 is generally recommended for SEM



@ 2.va.alan. 7 3 ?ﬁ’uﬁ 2: NguAAL-Fama 2569 65
JGSM-SPUKK 3(2): May-August 2026

analysis, this study employed a sample of 310 respondents (n = 310) to enhance statistical power,
improve estimation accuracy, and increase the generalizability of the findings.

Data were collected using a structured questionnaire with a five-point Likert scale
measuring servant leadership, job engagement, and innovative behavior. The measurement
instruments were adapted from established scales in prior studies, and content validity was
assessed by experts. Reliability was evaluated using Cronbach’s alpha and Composite Reliability
(CR), while construct validity was assessed through Confirmatory Factor Analysis (CFA), including
convergent validity (AVE) and discriminant validity (e.g., Fornell-Larcker criterion or HTMT ratio).

To address potential common method bias (CMB), Harman’s single-factor test was
conducted. Additionally, bootstrapping procedures (e.g., 5,000 resamples) were applied in SEM to
examine the significance of indirect effects and mediation. Model fit was evaluated using multiple
fit indices, including ;(2 /df ", CFI, TLI, RMSEA, and SRMR, following established thresholds.

Conceptual Framework

Independent Variables Mediating Variable Dependent Variable

Servant Leadership Job Engagement —»| Innovative Behavior

[Wustration 1 Research framework

Research Instruments

The research instrument was a structured questionnaire consisting of four sections:

Demographic information (e.g., gender, age, education level, work experience, and position)

Servant leadership scale

Job engagement scale

Innovative behavior scale

All measurement items were adapted from established and validated scales in prior
studies and modified to suit the vocational education context. Responses were measured using
a five-point Likert scale ranging from 1 (strongly disagree) to 5 (strongly agree).

Content validity was assessed by a panel of experts in educational leadership and
organizational behavior. A pilot study was conducted to evaluate the clarity and reliability of the
instrument, and necessary revisions were made accordingly. Reliability was confirmed using
Cronbach’s alpha coefficient (=0.70). In addition, Composite Reliability (CR) and Average Variance

Extracted (AVE) were examined to ensure construct reliability and convergent validity.
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Revised Data Collection

Data Collection

Data were collected from selected respondents using both online and paper-based
questionnaires. Participation was voluntary, and informed consent was obtained from all
participants prior to data collection.

Ethical considerations were strictly observed, including ensuring confidentiality and
anonymity of respondents. Participants were informed of the purpose of the study and their right
to withdraw at any time without penalty.

Revised Data Analysis

Data Analysis

Descriptive statistics were used to analyze demographic characteristics and the distribution
of the data.

Confirmatory Factor Analysis (CFA) was conducted to assess the measurement model,
including construct validity (convergent and discriminant validity) and reliability. Convergent
validity was evaluated using factor loadings, Composite Reliability (CR), and Average Variance
Extracted (AVE), while discriminant validity was assessed using the Fornell-Larcker criterion or the
Heterotrait-Monotrait (HTMT) ratio.

Structural Equation Modeling (SEM) was employed to test the hypothesized relationships
among variables, including both direct and indirect effects. Model fit was evaluated using multiple
fit indices, including Chi-square (;(2 ), Comparative Fit Index (CFI), Tucker-Lewis Index (TLI), Root
Mean Square Error of Approximation (RMSEA), and Standardized Root Mean Square Residual
(SRMR), based on established threshold criteria.

The significance of direct and indirect effects was examined using standardized path
coefficients ( ) and bootstrapping procedures (e.g., 5,000 resamples) to test the mediating effect
of job engagement.

Specifically, the analysis aimed to:

Examine the effect of servant leadership on job engagement

Examine the effect of job engagement on innovative behavior

Examine the direct effect of servant leadership on innovative behavior

Test the mediating effect of job engagement

Research Results
1. Demographic Characteristics of the Sample
The sample consisted of 310 educational personnel from higher vocational and technical

colleges in Guangzhou. Among the respondents, 34.84% were male and 65.16% were female.
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The majority were aged 31-40 years (42.26%), followed by 41-50 years (23.87%), above 50 years
(17.42%), and 20-30 years (16.45%).

In terms of educational background, most respondents held a master’s degree (68.39%),
followed by bachelor’s (22.90%) and doctoral degrees (8.7 1%). Regarding work experience,
27.10% had more than 20 years of experience, while the remaining respondents were relatively
evenly distributed across other experience levels. These characteristics indicate that the sample
adequately represents diverse educational personnel in vocational institutions.

2. Measurement Model (CFA Results)

Confirmatory Factor Analysis (CFA) was conducted to assess the validity and reliability of
the measurement model. The standardized factor loadings ranged from 0.657 to 0.887 and were
all statistically significant (p < .001), indicating strong convergent validity.

Composite Reliability (CR) values ranged from 0.778 to 0.867, exceeding the recommended
threshold of 0.70. Average Variance Extracted (AVE) values ranged from 0.501 to 0.685, exceeding
the acceptable level of 0.50. These results confirm satisfactory internal consistency and
convergent validity.

The model fit indices indicated an excellent fit to the data ( y*/df =1.14, CFI=0.996,
TLI=0.995, RMSEA=0.022, SRMR=0.008), supporting the adequacy of the measurement model.

3. Structural Model and Model Fit

Structural Equation Modeling (SEM) was employed to test the hypothesized relationships.
The structural model demonstrated an excellent fit with the empirical data ( ¥°/df =1.14,
CFI=0.996, TLI=0.995, RMSEA=0.022, SRMR=0.008), indicating that the proposed model was
appropriate for explaining the relationships among the constructs.

4. Hypothesis Testing

The results of hypothesis testing are summarized as follows:

H1: Servant leadership — Innovative behavior

The direct effect was not statistically significant (#=0.123, p>.05). Thus, H1 was not
supported.

H2: Servant leadership — Job engagement

Servant leadership had a significant positive effect on job engagement ( f=0.080,

p<001). Thus, H2 was supported.

H3: Job engagement — Innovative behavior

Job engagement had a significant positive effect on innovative behavior (f=0.131,

p<.001). Thus, H3 was supported.

H4: Indirect effect (mediation)
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The indirect effect of servant leadership on innovative behavior through job engagement

was statistically significant ( f =0.113, p<.001), confirming the mediating role of job engagement.
5. Summary of Findings

The findings indicate that servant leadership does not directly influence innovative

behavior. However, it significantly enhances job engagement, which in turn positively affects

innovative behavior. The significant indirect effect suggests that job engagement fully mediates

the relationship between servant leadership and innovative behavior.

These results highlight that leadership practices contribute to innovation primarily through

enhancing employees’ psychological engagement rather than through direct influence.

Table 1 Model Fit Indices of the Structural Equation Model

Fit Index Acceptable Criteria Obtained Value Interpretation
x’df <3.00 1.14 Good fit

GF >0.90 0.974 Excellent fit
AGF >0.90 0.958 Excellent fit
CFl >0.95 0.996 Excellent fit
TLI >0.95 0.995 Excellent fit
RMR <0.05 0.008 Excellent fit
RMSEA <0.08 0.022 Excellent fit

Note. y*=046.869, df =41, p=.244.
GFI=Goodness-of-Fit Index; AGFI=Adjusted Goodness-of-Fit Index;

CFl=Comparative Fit Index; TLI=Tucker-Lewis Index;

RMR=Root Mean Square Residual; RMSEA=Root Mean Square Error of Approximation.

Table 2 Standardized Path Coefficients and Hypothesis Testing Results

Hypothesis Path (Standaﬁrdized) Z-value | p-value Result
H1 Servant Leadership — Innovative 0.123 0.505 613 Not
Behavior Supported
H2 Servant Leadership — Job Engagement 0.080 9.910 <.001 | Supported
H3 Job Engagement —> Innovative 0.131 6.831 <.001 Supported
Behavior

(continued)
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Table 2 (continued)
Hypothesis Path (Standaﬁrdized) Z-value | p-value Result
Hd Servant Leadership — Job 0.113 5.820 <.001 | Supported
Engagement — Innovative Behavior
(Indirect)
Note. f =standardized path coefficient.
Indirect effects were tested using bootstrapping procedures.
Table 3 Reliability and Validity of Latent Constructs
Construct CR AVE Interpretation
Servant Leadership 0.834 0.501 Acceptable reliability
Job Engagement 0.778 0.540 Acceptable reliability
Innovative Behavior 0.867 0.685 Good reliability

Note. CR=Composite Reliability; AVE=Average Variance Extracted.

CR>0.70 and AVE>0.50 indicate acceptable reliability and convergent validity.

Table 4 Confirmatory Factor Analysis (CFA): Standardized Factor Loadings, Composite
Reliability (CR), and Average Variance Extracted (AVE)

Construct Indicator Standardized CR AVE
Loading (A1)

Servant SL1 0.657
Leadership SL2 0.712
SL3 0.785
SL4 0.843

SL5 0.887 0.834 0.501
Job Engagement TJEL 0.681
TJE2 0.734
TJE3 0.801

TJEA 0.846 0.778 0.540

(continued)
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Construct Indicator standardized CR AVE
Loading (A4)
Innovative TIB1 0.742
Behavior TIB2 0.801
TIB3 0.865
TIB4 0.887 0.867 0.685
Note. All factor loadings are statistically significant at p <.001.
CR=Composite Reliability; AVE=Average Variance Extracted.
Recommended criteria;: CR=0.70; AVE=>0.50.
Table 5 Goodness-of-Fit Indices of the Measurement Model (CFA)
Fit Index Recommended Obtained Value Model Fit
Criteria
x’df <3.00 1.14 Good fit
GF >0.90 0.974 Excellent fit
AGFI >0.90 0.958 Excellent fit
CFl >0.95 0.996 Excellent fit
TLI >0.95 0.995 Excellent fit
RMR <0.05 0.008 Excellent fit
RMSEA <0.08 0.022 Excellent fit

Note. y”=046.869, df =41, p=.244.
GFI=Goodness-of-Fit Index; AGFI=Adjusted Goodness-of-Fit Index;

CFl=Comparative Fit Index; TLI=Tucker-Lewis Index;

RMR=Root Mean Square Residual; RMSEA=Root Mean Square Error of Approximation

Discussion

The purpose of this study was to examine the mediating role of job engagement in the
relationship between servant leadership and innovative behavior among educational personnel
in higher vocational and technical colleges in Guangzhou, Guangdong Province, China. The findings
provide important theoretical and practical insights into the mechanisms through which
leadership influences innovation in vocational education contexts.

First, the results revealed that servant leadership did not have a significant direct effect
on innovative behavior. This finding highlights an important empirical inconsistency with some

prior studies that report a direct positive relationship between servant leadership and innovation.



@ 2. ua.avun. Ui 3 atuil 2 NOWAAU-FWAU 2569 71
S JGSM-SPUKK 3(2): May-August 2026

However, it aligns with other research suggesting that leadership effects on innovation are often
indirect and contingent upon psychological and motivational processes. This result indicates that,
in the context of vocational education institutions, servant leadership alone may not be sufficient
to directly stimulate innovative behavior. Instead, innovation appears to depend on internal
employee states, such as motivation and engagement, which act as necessary conditions for
translating leadership influence into actual behavior.

Second, servant leadership was found to have a significant positive effect on job
engagement. This finding supports core assumptions of servant leadership theory, which
emphasizes the role of leaders in fostering employee well-being, empowerment, and meaningful
work. From a theoretical perspective, this result is consistent with motivational frameworks such
as the Job Demands-Resources (JD-R) model, which posits that supportive leadership functions
as a key job resource that enhances employee engagement. In the context of higher vocational
and technical colleges, where educational personnel often face high job demands and
institutional pressures, servant leadership plays a crucial role in strengthening employees’
psychological attachment to their work.

Third, job engagement was found to significantly predict innovative behavior, reinforcing
its role as a key motivational driver. This finding is consistent with prior research suggesting that
engaged employees are more proactive, energetic, and willing to invest effort in creative and
innovative activities. It also addresses a theoretical limitation in earlier studies that tended to treat
leadership and innovation as directly linked constructs, without adequately considering the
mediating role of psychological mechanisms. By demonstrating the significant effect of job
engagement, this study provides a more nuanced explanation of how innovation emerges within
educational organizations.

Importantly, the results confirmed that job engagement fully mediates the relationship
between servant leadership and innovative behavior. This finding contributes to the literature by
clarifying the underlying mechanism through which servant leadership influences innovation.
Rather than exerting a direct effect, servant leadership enhances innovation indirectly by fostering
higher levels of engagement among educational personnel. This mediation model extends existing
research by integrating leadership theory with engagement-based perspectives, offering a more
comprehensive explanation of employee innovative behavior.

From a contextual perspective, this study addresses the limited empirical evidence from
higher vocational and technical colleges in China, particularly in rapidly developing urban regions
such as Guangzhou. Unlike general education institutions or corporate settings, vocational
education operates at the intersection of education and industry, where innovation requires both

technical expertise and adaptive capacity. The findings suggest that in such contexts,
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psychological engagement is a critical mechanism that enables educational personnel to respond
to dynamic environmental demands. This highlights the importance of considering institutional
and regional characteristics when examining leadership and innovation relationships.

From a practical standpoint, the findings suggest that institutional leaders should focus
not only on adopting servant leadership practices but also on actively enhancing job engagement.
Strategies such as providing professional development opportunities, fostering collaborative
environments, reducing excessive administrative burdens, and recognizing innovative contributions
can strengthen employees’ engagement and, in turn, promote innovation.

Overall, this study contributes to both theory and practice by demonstrating that the
relationship between servant leadership and innovative behavior is indirect and mediated by job
engagement. It underscores the importance of psychological mechanisms in leadership research

and provides a context-specific understanding of innovation in vocational education institutions.

Suggestions

Suggestions for utilizing the research results

1. Development of servant leadership competencies
Educational institutions should design and implement leadership development programs that
emphasize servant leadership principles, such as empathy, ethical behavior, empowerment, and
active listening. Strengthening these competencies among institutional leaders and administrators
can foster a supportive work environment that enhances job engagement among educational
personnel.

2. Enhancement of job engagement strategies
Higher vocational and technical colleges should adopt targeted strategies to enhance job
engagement. These may include reducing excessive administrative workloads, providing
continuous professional development opportunities, and establishing systems for recognizing and
rewarding innovative contributions. Such practices can increase employees’ vigor, dedication, and
overall involvement in their work.

3. Promotion of innovation-supportive environments
Institutions should create organizational conditions that facilitate the translation of job
engagement into innovative behavior. This includes allocating sufficient resources for teaching
and curriculum innovation, encouraging interdisciplinary collaboration, and supporting the
integration of digital technologies and industry-relevant practices. Additionally, establishing
platforms such as communities of practice or innovation forums can promote knowledge sharing

and continuous improvement.
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Suggestions for future research

1. Expansion to different contexts Future research should examine the proposed model
across different regions, institutional types, and cultural contexts to enhance the external validity
and generalizability of the findings.

2. Inclusion of additional variables Further studies may incorporate additional mediating
or moderating variables, such as organizational climate, psychological empowerment, or
alternative leadership styles (e.g., transformational or ethical leadership), to provide a more
comprehensive understanding of innovative behavior.

3. Use of longitudinal research designs Future research is encouraged to employ
longitudinal designs to better capture causal relationships and examine how job engagement and

innovative behavior evolve over time.
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Type of article

1. An academic article is an article written in an analytical, critical, or innovative
manner to present new ideas based on an academic foundation. It may be compiled from one's
own or others' academic work or written to present knowledge or guidelines for solving
problems based on theoretical concepts from interested parties. An academic article should
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1.2 Author (Thai and English Names): Please include footnotes with the author's
position under the department/subject, department, faculty, institution, and specify the author's
email at the end of the first page only. In cases where there are multiple co-authors, only the
main author's email should be specified.

1.3 Summary in both Thai and English (Summary of overall content. The author(s)
should focus on presenting new ideas that are clear, uncomplicated, and beneficial to society
and/or the educational circle)

1.4 Introduction This section presents the background and significance of the topic,
identifies the context of the issue, the necessity or rationale for writing the article, and any

academic gaps or issues to be addressed. It also indicates the scope and direction of the article
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in order to provide readers with foundational understanding before proceeding to the main
content.

1.5 Content This is the main body of the article in which academic substance is
presented systematically. It includes analysis, synthesis, discussion, or critique of relevant
concepts, theories, or bodies of knowledge. The content may be organized into appropriate sub-
sections, with logical connections among ideas and supported by credible academic evidence
and references.

1.6 Conclusion This section synthesizes and concisely summarizes the key points of
the article, clearly highlighting the main findings, core ideas, or academic propositions of the
author. It may also reflect the academic implications or practical applications of the ideas
presented.

1.7 References For the preparation of references, the APA (American Psychological
Association, 7th edition) format must be used strictly in accordance with the journal’s guidelines

for both Thai and English reference documents.

Academic Article Summary Thai academic articles must include the title, abstract
(not exceeding 300 words), and keywords (2-5 words) in both Thai and English. The core
structure consists of an introduction, body, conclusion, and references. For English academic
articles, all content must be presented entirely in English. Manuscripts should range from 10 to

20 pages (including references), with page numbers placed at the top-right corner of every page.

2. A research article is an article written to present findings from research in a
systematic and reliable manner. It should include the introduction and significance of the
problems, research objectives, and a trustworthy and theoretically sound research methodology.
The article should present the research findings and provide suggestions on how to apply these
results, as well as recommendations for further research based on the findings. The details of a
research article should consist of the following elements:

2.1 Title (Thai and English)

2.2 Author's name (Thai and English)

2.3 Details of Author should be include the affiliation, which consists of the
department, faculty, and institution. In the case of a student, the footnotes should also provide
details such as the name of the program, major of study, university, thesis advisory committee,

and the educational qualifications of the committee members.
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2.4 Abstracts in both Thai and English must state the significance of the title, objectives,
and research methodology (population, sample group or target groups or informants, sampling
methods, research instruments, and statistics used in research), research results, and a summary
and discussion of the results. The abstract should not exceed 300 words.

2.5 In the case that the original is in Thai, the author must prepare an abstract in
both Thai and English. The keywords for the research should be 2-5 words.

2.6 Introduction Explain the context, background, and rationale of the studied
problem, while highlighting the necessity and significance of conducting the research.

2.7 Research Objectives Clearly specifies what the research aims to study, explore, or
develop in a concrete manner.

2.8 Research Hypothesis (if any) A theoretical prediction regarding the expected
relationship or effect among the variables under study.

2.9 Scope of Research: This section should present the variables studied, including the
independent and dependent variables. If the independent and dependent variables cannot be
specified, please identify the studied variables, the content, and the time period used in
conducting the research (specify the time period used to conduct the research/collect data).

2.10 Research Methodology: This section should include identifying the populations
and samples, conceptual framework, research instruments, data collection, and data analysis
(Statistics used in the research should be specified in the data analysis section).

2.11 Research Results: This section presents all the results of the research in
accordance with the research objectives.

2.12 Discussion: This section summarizes the research results in relation to the research
objectives, addressing their significance and reasons for their appearance. It evaluates whether
the findings are consistent or inconsistent with previous research and provides a synthesis of
knowledge obtained from the research, supported by reliable references.

2.13 Suggestions: This section presents recommendations on how the research results
can be utilized, including who should utilize them and how they should be applied. It should
also contain suggestions for future research, building upon the findings of the current study, and
providing guidelines for further research. These recommendations should be based solely on the
research results.

2.14 Acknowledgments (if any)

2.15 Tables, illustrations, and charts should be included only as necessary. Each should
be accompanied by a short description providing complete meaning and presenting the name of
the table. The table name should be placed at the top of the table, and there should be an
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explanation provided at the bottom of the table. For illustrations or charts, their names should
be placed underneath.
2.16 References format is specified to be APA (American Psychological Association

version 7th edition) for both Thai and English reference documents.

Research Article Summary Thai research articles must include the title, abstract
(max. 300 words), and keywords (2-5 words) in both Thai and English. The content must follow
standard research structure from introduction to references. Manuscripts should be 10-20 pages
long (including references), with page numbers positioned at the top-right corner. For English
research articles, all components must be presented entirely in English.
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Template UNAMUIBINTT (Academic Article Template)
YoK399 NEIINY AT NMW1INQE......(TH SarabanPSK wuIn 18 pt. finun)
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‘UE]EJ WUSAUNNUN, %E]DJ‘UW‘UﬁﬂUVIﬁEN Lae ‘UaIZ\JI‘UW‘NﬁﬂuVIﬁ']ﬁJ
Author 1,' Author 22 and Author 3%
(TH SarabunPSK 2u1a 16 pt. fnun)

*

*

[Academic Position], Faculty of [Faculty Namel], [University Name] 3

Corresponding author, E-mail. .............. *

(TH SarabanPSK, ¥u1a 12 pt)

d19zdaud (TH SarabunPSK au1a 16 pt. fianiun)

(69911 1.5 cm TH SarabunPSK YUIN 16 PE)...eeeeeeeeeeeeeroeersoooeeieesiiossesoss oo
(Homnuluundngasadiniue1ilaiifiu 300 A uay Ao lUNTNAEIT). v
AdAeY: AT 1, A7 2, A7 3, AW 4, A7 5 (IUIT3A 1 LA NaLATeIINERan1A ¢,
IUAEIAY 2-5 A)
SUUNADI e LL;ﬂfUUWﬂ'ﬂﬂJ ........................... ADUSUUTAIIL oo

Received.....ccccoernirenenne Revised ..., ACCEPLE. e
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SUMMARY (TH SarabanPSK, 2119 16 pt. f29111)

(80WUN 1.5 cm TH SarabunPSK YUIA 16 P e
(Hemnuluundngasesiiniueiliiiu 300 A uasdnogly 1 MUUA. e

KEYWORDS: Keyword 1, Keyword 2, Keyword 3, Keyword 4, Keyword 5
(AW3T3A 1 1AN2 YAAUATRINNIETANTIA .7 TIUIUMEIRRY 2-5 A1)

UNUn (TH SarabanPSK, a0 16 pt. fnun)
(8091 1.5 cm TH SarabunPSK 911@ 16 pt.)
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vou30efiinus (ustification) Tnguszasdifunmafouinlunindouunarailuessidonislieu
limsuisesezlsthe Mardamnuviedenusis q Afilsudiuiimsszylifiedudssloninosu
wazAIsin138198sluiilonn (in-text citation) lunngentiwasuniin Tngldguuuy APA Tth Edition
AIBENeLTY

n3fleNsBntgenI1u: Corder and Foreman (2009) /ANgAS N1gyaund wag A3t n1gaund (2559)

a

nsalo19Bvedens: (Corder & Foreman, 2009) /(AINGA3 n1eyaudnd wag A3t neyaud, 2559)
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https://so018.tci-thaijo.org/index.php/JGSM_SPUKK/announcement
https://so18.tci-thaijo.org/index.php/JGSM_SPUKK/about/submissions

29819N15LVIULINENTD19D9

alngniin Junsua. (2565). NIsAmUINENSUATY M MazeeNKUURNIUIYTUN Y (Program
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(3789971UN19798). 13858Uansn Ul Uszanuiing (Rnedisew).

Yugdan Jayayn. (2567). a08a15UN71739¢/ (Farinsit 4). Fndannnsiu,

aanwel U (2562). sUkvumsidimameludmsunsianisiseuslulsuseudanansumun g

AngntnusUsaarnuidadn WlaaRui]. uninendeuesnngan.

gaudnuil narslsadl. (2561). sUuuuMItauAInwsangulagldnssuiuns Coaching uax
Mentoring. 273873An®IAMan sUTYIAL, 30(1), 189-200.

Nation, I. S., & Nation, I. (2001). Learning vocabulary in another language (Vol. 10). Cambridge

A3ty Neyauand. (2564). ngunIsUsedy (RuNAsan 10). dunfiniguiainsaluniinende.
f

University Press.
Ostman, J. O., & Verschueren, J. (2012). Handbook of pragmatics. John Benjamins.
Stern, C. (2014). CUBI User Experience model. http://www.cubiux.com/
Teng, M. F. (2023). The effectiveness of multimedia input on vocabulary learning and retention.

Innovation in Language Teaching and Learning, 17(3), 738-754.

14 a a o 1 a )| v A I a )| 1% a 1 1Y a o %
N1581999: MUITeAITLiAY 5 U nidedeldifn 10 U (eniiungud) Inewduwvastoyaiiviuade
Weiie wazineIvedaenss seylNETIeN591919933luiilenn 10-30 518015 Ml eudensiaaeu
v v v oA a a 1y v re
ANUYNADIVBITOYA N TINUUMAINUT WaziSEUSEImIUALoNTasn1elaNInTg I APA Tth Edition
2U19LATIATA
agudaudsznau: unaduatelng deslideises undngs (Ldiiu 300 A1) wagAdAny
(2-5 A1) v ebne-89nge ausgunid ten) unasu wazd1389 ANEITINUTENIN 10-20 1N
dvsuunanuniedeangelrdainduntudangueniviun



86 ruaalan. U7 3 adudl 2 WO YNIAN-FIVIAU 2569 @Z\“
JGSM-SPUKK 3(2): May-August 2026 =

Template of Academic Article
Titleue e (TH SarabanPSK, size 18 pt, Bold)

Author 1!, Author 22 and Author 3%
(TH SarabanPSK, size 16 pt., Bold)

[Name of Program] [Field of Study], Faculty of [Faculty Name], [University Name]'

[Academic Position], Faculty of [Faculty Name], [University Name]?

[Academic Position], Faculty of [Faculty Name], [University Name]®"

Corresponding author, E-mail: ............. :

(TH SarabanPSK, size 12 pt)

SUMMARY (TH SarabanPSK, size 16 pt., Bold)
(Indent 1.5 cm. TH SarabanPSK; SiZe 16 Pt.)...cieiieirieiceeeieenesreeiesiees e

KEYWORDS: Keyword 1, Keyword 2, Keyword 3, Keyword 4, Keyword 5

(Leave one space after the comma “,” Number of keywords: 2-5 words.)

Received .............. Revised .....ccccoeeue. Accepted ..o
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Introduction (TH SarabanPSK, size 16 pt., Bold)
(Indent 1.5 cm. TH SarabanPSK; SiZe 16 PL.)..iiiieieieieiieiieiieie s e

(State the rationale, background, or significance of the topic, as well as the objectives of
the article, specifying what readers are expected to gain from the study. Provide any key
definitions or concepts that the author considers necessary for readers’ understanding. In-text
citations should be included in every paragraph of the Introduction, following APA 7th Edition
format, for example:

Narrative citation: Corder and Foreman (2009) / Thipsiri Kanchanawasee and Sirichai
Kanchanawasee (2016)
Parenthetical citation: (Corder & Foreman, 2009) / (Thipsiri Kanchanawasee & Sirichai

Kanchanawasee, 2016)

Content (TH SarabanPSK, size 16 pt., Bold)
(Indent 1.5 cm. TH SarabanPSK, SiZe 16 Pt.).iiiieiieeeii e s

The author should pay close attention to the organization of content, coherence of
writing, analytical depth, critical discussion, appropriate use of language, and clarity of

D ESENEATION. ettt bbbttt bbb bbbttt b bbb

Conclusion (TH SarabanPSK, size 16 pt., Bold)
(Indent 1.5 cm. TH SarabanPSK;, SiZ€ 16 Pt.).iiiiiieiieieeieee e s

A qualified academic article must include a summary of the important points, which
can be presented as a summary of the main points. This involves selecting key points from the

article and presenting them briefly, accurately, and completely at the end of the chapter.
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References (TH SarabanPSK, size 16 pt., Bold)

References must be written strictly in accordance with the APA 7th Edition format and in
compliance with the journal’s guidelines. Thai-language references should be listed first, followed
by English-language references. Authors can download examples of references in APA 7th Edition
format from the Announcement section or the “About Submission” section at the following link:

https://so18.tci-thaijo.org/index.php/JGSM_SPUKK/announcement

https://so18.tci-thaijo.org/index.php/JGSM_SPUKK/about/submissions

References Examples

Chanphon, N. (2022). The development of problem-solving skills and program flowchart design
using Flowgorithm in Computing Science for Grade 8 students (Research report). Satit
Prasarnmit Demonstration School (Secondary). [in Thai]

Kanjanawasee, S. (2021). Evaluation theory (10th ed.). Chulalongkorn University Press. [in Thai]
Koolsriroj, U. (2018). Models for developing English teachers using coaching and mentoring
processes. Review of Education, 30(1), 189-200. [in Thai]

Meepan, S. (2019). Internal supervision model for inclusive education management in schools
under the Bangkok Metropolitan Administration [Unpublished doctoral dissertation].
North Bangkok University. [in Thai]

Nation, I. S., & Nation, I. (2001). Learning vocabulary in another language (Vol. 10). Cambridge
University Press.

Ostman, J. O., & Verschueren, J. (2012). Handbook of pragmatics. John Benjamins.

Panya, P. (2024). Statistics for research (4th ed.). Taksila Printing. [in Thai]

Stern, C. (2014). CUBI User Experience model. http://www.cubiux.com/

Teng, M. F. (2023). The effectiveness of multimedia input on vocabulary learning and retention.

Innovation in Language Teaching and Learning, 17(3), 738-754.

References: Research articles (<5 years), books (<10 years), and theories (no limit) should
be current, reliable, and relevant. List only 10-30 entries actually cited in the text. Authors must
verify the accuracy of all information against the original sources and strictly follow the APA 7th
Edition style as prescribed by the journal’s manual.

Summary of Components: Thai Articles: Must include Title, Abstract (max 300 words),
and Keywords (2-5 words) in both Thai and English, followed by Introduction, Content,
Conclusion, and References. Total length: ~10-20 pages. English Articles: Must be presented
entirely in English.
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Template UNAUIVY (Research Article Template)
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*
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[Academic Position], Faculty of [Faculty Namel], [University Name] 3

Corresponding author, E-mail. .............. *
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Template for Research Article
1 (=T (TH SarabanPSK, size 18 pt, Bold)

Author 1!, Author 2° and Author 3%
(TH SarabanPSK, size 16 pt, Bold)

[Name of Program] [Field of Study], Faculty of [Faculty Name], [University Name]'
[Academic Position], Faculty of [Faculty Name], [University Name]?
[Academic Position], Faculty of [Faculty Name], [University Name]®"

Corresponding author, E-mail: ............. ’

(TH SarabanPSK, size 12 pt)

ABSTRACT (TH SarabanPSK, size 16 pt. Bold)
The abstract should consist of: (1) research objectives, (2) sample group or informants,
(3) research instruments, and (4) statistics used for data analysis in accordance with the research

OB CEIVES ..ttt ettt et bttt ettt et e sttt ba e e an sttt n s s nas

(The content of the abstract must not exceed 300 words and must be contained

within a single page.)

KEYWORDS: Keyword 1, Keyword 2, Keyword 3, Keyword 4, Keyword 5

(Leave one space after the comma “,” Number of keywords: 2-5 words.)
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Introduction (TH SarabanPSK, size16 pt., Bold)
(Indent 1.5 cm. TH SarabanPSK; SiZe 16 Pl s

Research Objectives (TH SarabanPSK, size 16 pt., Bold)
1. (Indent 1.5 cm. TH SarabanPSK, size 16 pt.)

Research Hypothesis (if any) (TH SarabanPSK, size 16 pt., Bold)
1. (Indent 1.5 cm. TH SarabanPSK; size 16 pt.)

Scope of Research (TH SarabanPSK, size 16 pt., Bold)
(Indent 1.5 cm. TH SarabanPSK; SiZe 16 PL.)...ccieiirieieieeieeeiiseeeie s

This section presents the studied variables which are independent variable and

dependent variables, content (These 2 issues must be presented), and duration of research.

Research methods (TH SarabanPSK, size 16 pt., Bold)

Present the population demographics. How many individuals are in the population?
Who are the samples? How many individuals are included in the sample? How was the sample
size determined? What sampling method was employed?
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Conceptual Framework (TH SarabanPSK, size 16 pt., Bold)

\4

ILLUSEIATION .ottt ettt et

Research Instruments (TH SarabanPSK, size 16 pt., Bold)
1. (Indent 1.5 cm. TH SarabanPSK, size 16 pt.)

Present type, characteristics, number of items, and quality of research instruments.

Data Collection (TH SarabanPSK, size 16 pt., Bold)
1. (Indent 1.5 cm. TH SarabanPSK, size 16 pt.)

Present the details of the data collection process.

Data Analysis (TH SarabanPSK, size 16 pt., Bold)
1. (Indent 1.5 cm. TH SarabanPSK, size 16 pt.)

The data for analyzing (TH SarabanPSK, size 16 pt., Bold)
(ACCOTAING TO PUIMDOSE) ..evieeeianieiieiseieiieeeise it

Research Results (TH SarabanPSK, size 16 pt., Bold)
(Indent 1.5 cm. TH SarabanPSK, SIZ€ 16 PL.).. e
This section includes tables / charts / maps / diagrams / illustrations which should not

exceed 5 types.
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Discussion (TH SarabanPSK, size 16 pt., Bold)
(Indent 1.5 cm. TH SarabanPSK; SiZ€ 16 Pt.)..icieiiieirieeieieiieie et

The discussion should be structured into sections corresponding to the objectives.
It should include a brief summary of the research findings along with the rationale behind these
findings. Additionally, discuss how these reasons align with relevant concepts, theories, and

findings from 2-3 other research studies.

Suggestions (TH SarabanPSK, size 16 pt., Bold)
Suggestions for utilizing the research results (TH SarabanPSK, size 16 pt., Bold)
1. (Indent 1.5 cm. TH SarabanPSK, size 16 pt.)

Suggestions for future research (TH SarabanPSK, size 16 pt., Bold)
1. (Indent 1.5 cm. TH SarabanPSK, size 16 pt.)

Acknowledgments (if any) (TH SarabanPSK, size 16 pt., Bold)
(Indent 1.5 cm. TH SarabanPSK; SiZe 16 D). e

The acknowledgment section aims to recognize those who played a significant role in
the research or provided funding. This section should be no longer than 3 lines.

References (TH SarabanPSK, size 16 pt., Bold)

References must be written strictly in accordance with the APA 7th Edition format and in
compliance with the journal’s guidelines. Thai-language references should be listed first, followed by
English-language references. Authors can download examples of references in APA 7th Edition format
from the Announcement section or the “About Submission” section at the following link:

https://so18.tci-thaijo.org/index.php/JGSM_SPUKK/announcement

https://so18.tci-thaijo.org/index.php/JGSM_SPUKK/about/submissions
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using Flowgorithm in Computing Science for Grade 8 students (Research report). Satit
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Kanjanawasee, S. (2021). Evaluation theory (10th ed.). Chulalongkorn University Press. [in Thai]
Koolsriroj, U. (2018). Models for developing English teachers using coaching and mentoring
processes. Review of Education, 30(1), 189-200. [in Thai]

Meepan, S. (2019). Internal supervision model for inclusive education management in schools
under the Bangkok Metropolitan Administration [Unpublished doctoral dissertation].
North Bangkok University. [in Thai]

Nation, I. S., & Nation, I. (2001). Learning vocabulary in another language (Vol. 10). Cambridge
University Press.

Ostman, J. O., & Verschueren, J. (2012). Handbook of pragmatics. John Benjamins.
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Teng, M. F. (2023). The effectiveness of multimedia input on vocabulary learning and retention.
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References: Research articles (<5 years), books (<10 years), and theories (no limit) should
be current, reliable, and relevant. List only 10-30 entries actually cited in the text. Authors must
verify the accuracy of all information against the original sources and strictly follow the APA 7th
Edition style as prescribed by the journal’s manual.

Summary of Components: Thai Articles: Must include Title, Abstract (max 300 words),
and Keywords (2-5 words) in both Thai and English, followed by Introduction, Content,
Conclusion, and References. Total length: ~10-20 pages. English Articles: Must be presented
entirely in English.

Example of Table Presentation

No. Statement Interpretation
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(continued)

Every new page must contain the table name and table header. The details are as follows:

Table 1 (continued)
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