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Abstract

Movie-based learning is one of the active learning methods that can engage students more effectively

than traditional lecture-based instruction. It also helps them practice various skills, such as thinking, reading, writing,

and analysis, through classroom discussions. Movie-based learning helps students gain knowledge, fosters

participation, and allows them to have emotional experiences and a deeper understanding of life through watching

films. This method can be applied to students in all fields of study, whether in the sciences or social sciences. In

this article provides three examples of movies used for teaching Sustainable Development Goals (SDGs): The
Platform (2019), Parasite (2019), and Seaspiracy (2021). These examples show how lecturers can facilitate

discussions with students to encourage them to think, solve problems, build knowledge, and review what they

have learned to apply the concepts of the SDGs on their own.

Keywords: Active Learning, Movie-Based Learning, Sustainable Development Goals
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naoulneldnmeunsidugudunidunsdouidaniaunsafgalifFouaulatuFouldininisaounuy
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Uszaunsaivnensuaiasd adinfiandsd e ukiunisvunmeund fen1sdouilasldnmeunsdugiuannsatan
UspgndldiugSouldvnmans lianduianindnmanvinemansoiluianndaumans luunenuilfondiedis
nsldnmeunsifugrufiouszneunsaeudeadvmnensiauidsdu $1uru 3 5o 1dun The Platform (2019),
Parasite (2019) wag Seaspiracy (2021) IW&JLﬂué’f’sa‘c’haiﬁ@aaummmﬁﬂﬂaﬁﬂmsJi"J:ufT’uQ’S*&JulﬁadqLﬁ%ﬂﬁ@’ﬁsmﬁmmi
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M313ousida3n (Active Learning) tlunilsluisilazaelifiFouasonsginnnniiuadeils mszidunisflindu
Finweiadiunsin Mssiu madeu mseAuse Tufnisiesiet ludetunsdouiidegniedunsFeudiiyady
fi5eudud Ay wasiuszansamannninsiFeuduvuiiuagidudidty (Yesildag & Bostan, 2023) densi3ousidegnille
wanuaeds wu nsiseuslagldlassanudugiu (Project-based Learing) n1si3euslasldinudugiu (Games-based
Learning) Nst3euslaglddaynidugiu (Problem Based Learning) saulufisnisiieuslaeldnineunsilugiu (Movie-
Based Learning)

naeulneldnmeunsiduguduniduisfgedFoulimdalutuou mnznmeuniazdisdaaiunadoud
fivannuans naemaunseulsraumsnivesiiou fufu madoudlngldnmeunsiduguladuitmadousinideuiios
PagiauvinuiiUfiFou naonsuimudumaatazo1suaive s S oui LTI NEURT BN (Kotyan, 2020) §9
Smithikrai (2016) lémumussaunssuiliisrdesuaznuinnmeunsiiued esfiomanisinuilvendoudiaruisain
ysanmsfiunisiseunisaeulanainaieanv Wy 39ine1 Nskugkl N1swme n153nn1sany saulutisdsnninen

fadunsiunaenadouilnelénmeunsifugunnlivssneunsaoudeadmanensinuniiby Sdodu
vildSnsouiBoadmnensimuniidduiiasdieliSousousldnnnsdulaanumsaldiassihunmeuns Wums
SousidalenaliFouildminsumssivnslududou fardmalididouinmstn uitlym a¥uesdarud uas
nuyusadanuFeadmnensimuniidduiiothluussgndldldenues iaujduiudsevinsaeunasiseou
pasnauinaufossriatulududeu WelfnsSeuFestmnensimufidsdudunadsusitussansnnlng
HIUMRSEuINAIINTUTTENelngfdaeuieag1aLfe)

wurRanetud mEen AL igeEy

WA sRmun g usuiunumlunssuanisiaunvesdmlandousd 1972 Tnsosinmsandsynvalasn
Uizﬁgmﬁfﬂﬁ@ﬂ’iﬁﬁ?ﬂgdLLQ@%@&J“UEN@JHHEJ‘ (United Nations Conference on the Human Environment) ﬁLﬁanaﬁaﬂIam
Ussnaaiinu sioand 1983 asdnsavdsyanunlianisedamlngindeduandeusaznswaun (World Commission on
Environment and Development; WCED) %3033ntun1a31 “Brundtland Commission” Tngfin1sieunsianans “eunan
$299911” (Our Common Future) iSendadliiunlanasuitnsdniutiniiuiles uaziasuitmdunmsiauiliiie
mulaensieedundeuuaraonndesiudosinvessssuenung

9 1992 sadmsanuszrAdaussyuaasonszdulaniidied wwindenuazni13aun (United Nations
Conference on Environment and Development; UNCED) fiilossle we awwuls Ussmeusida IneUsenaaandn 178
Usswaldsuanunuusul§iRnng 21 (Agenda 21) Faduusuusiunvedaniiieadreanisiauniidsdu (Siibanpitak, 2012)

T 2002 ssdmsavdszrmnAdnuszyugaeenszdulanitvhenswaufigsdu (World Summit on Sustainable
Development; WSSD) w3an15Uszaa Rio+10 Miilesladuiualdsn Yssmanoninnle iilonumiuanuiamiiveanis
adunumuwnulUanis 21 wasiin1ssusesufayailaduiaidsn (Johannesburg Declaration) waguwnunsaLiuey
Taguiuandsn Johannesburg Plan of Implementation) Lﬁamuﬁiauwuﬂﬁﬁami 21 lussainquszan

U 2012 ENﬁm‘iawﬂizﬁzﬂﬁjﬁﬁ'@ﬂizﬁ;mﬁﬁ’sBﬂﬂiﬁﬁuuﬂﬁgﬂgu (United Nations Conference on Sustainable
Development; UNCSD) #50n15U58%3 Rio+20 was3le tae 31uls Usemausn@a lneiin1seentandals “QUIARTILSY
#09n13” (The future we want) ieBudusiudyaiidnenisiauidBusassusernavduadulninewnaiid by
fakuasugha dseu wozAuandou elan enuguilagtuuazeunan Ianuddysuassghadider aneliuiun
Yaan1IRmUITEEY (Office of International Cooperation for Natural Resources and Environment Ministry of Natural
Resources and Environment, 2003)

U 2015 ﬁﬂsm;um]’snmawﬂszﬁmmﬁaﬁ’amﬂ’ag afail 70 (The 70th session of the United Nations General
Assembly) a4 drinaulvgandseevnd uastiieesn Ussinaansgousn, 1§35 Us09sEM IR gaEu (The 2030
Agenda for Sustainable Development) wawit eSS B (Sustainable Development Goals; SDGs) wielw
Uszinaang o drlvuuRliussanadnialugaeszeziian 15 U lnedidmune 17 4o Usznausie (Department of
International Organizations Ministry of Foreign Affairs, 2019; Centre for SDG Research and Support: SDG Move, 2024)

1. 93nANULINAUNNTULUY ynaa il (No Poverty)

2. winrmuiinlve ussgaNLiunIe T dalaRNYATNTIIRE1SIBY (Zero Hunger)
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3. suaaamiua‘umwLLaymmmua “U@Q%ﬂﬂ‘lﬂ,u%ﬂ“ﬁ’;lﬂ@”lﬂ (Good Health and well-being)

‘i.l
'

4. $usesmsFnwiviifieuuaiinie duaSunsiouimasndinauannau (Quality Education)

5. US3QAUIITBNNIINA Waunuvansuazinguds (Gender Equality)

6. fusoansiily msdmsthuazgunfviadissdu (Clean Water and Sanitation)

7. fuseamsimdsnuivnaudfld Wedels Ssduviueiy (Affordable and Clean Energy)

8. duasumadvlamaasugiaidelosnseunquuazdadiu n1sinanuiidinaen (Decent Work and Economic
Growth)

9. fimulassadsiiugiuiinieusunaudsunlas duasunisusudlidugramnasuognedsdunasitafe uas
atluayuuInngsu (Industry Innovation and Infrastructure)

10. anpuaegemelukarssrineUssine (Reduced Inequalities)

1. vilidtosuwaznisded uguvesuyssianudasads i ndeuiunisud suutasasiaunesedsdu
(Sustainable Cities and Communities)

12. $useaununsuilnauaznisuaniisad (Responsible Consumption and Production)

13, Aidunpsmsisshuiieuilefunsuasunasanmgiiennakazkanszmy (Climate Action)

14, ausﬂwa~1°UUsviamuﬂ1ﬂmmaumuawswmﬂsmwvLaLwami‘wwmamamau (Life Below Water)

15. Undes ‘V\Iu‘yj uazdaiasunsliussloviannszuuiinamaunegadsdu (Life on Land)

16. duieudenuacugy isssu luiuvaen tensWaniegnadsdu (Peace and Justice Strong Institutions)

17. ahawdawisnmaduwiudiuanusufiessfuanasionisWanniigadu (Partnerships for the Goals)

awusenau 1
shnnensiiauigady

SUSTAINABLE ™ &
DEVELOPMENT \J %™ ALS

l NO GOOD HEALTH
POVERTY AND WELL-BEING

it w —’\'\/ A\

DECENT WORK AND
ECONOMIC GROWTH

QUALITY GENDER
EDUCATION EQUALITY

CLIMATE 1 LIFE 1 PEACE, JUSTICE 1 PARTNERSHIPS

AND STRONG
INSTITUTIONS

FOR THE GOALS

&

fin: Centre for SDG Research and Support: SDG Move (2024)

ACTION BELOW WATER

wurRaigafunsBuilagldnmeunsidugm

msiFeudlaglinmeunsidusuunidasnmsGousiiiussansam mnzdunsdadtuligGouinag ads
nsfidiusa uavdaaiunisAndmedlituditou SndfaiFouddldsusraumsainsensunivasanmdlaludia
Smithikrai (2016) lémumussunssuieafuussansnavesnsldnmeunsiiugiu uaswuinmeuninliyanaaiunsa
Boufuesdilafuunfedidunussaildiedy wnadumsdiauerdlugiuuunmuasdesyn dainimaiiaueie
dodomnuiissednaier uenanilfmuiinisihnsdeudlegldnmeunsidusuanldlundngnsmsfnuluiminede
wPIENaS AN YT LarngAnssI TN AiuddndnAnwladneie
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Berk (2009) 391 Johns Hopkins University Idiaue 8 dunouninirdesiadfiiie wu aduidle, yyu (YouTube)
sudsameunsuliiansGeumsaeuluumineds fil
1) denameuniinssiunuAnuiendnmsiteni lianndnwivw
2) dawmsganwinilunisedunengy sudamvuafiandunisvanimeuns Wy desguieiladala
Duieiy

o '
o =

3) uugthameunsdy 1 Wedfeinguazasdvesnsma
4) EuneUns
5) mganmeupsidefaannd1dy vieenaamdunmeunsdisdddnady
6) Wangiseulunisasviounanaunisefusienay
7) faranu videUszifiusig o ideandestunineuns
8) IAN15RAUTIENGY
Berk waei1 8 Junouilifutuneuiuglumahdesedfidenldifodoulniom dsnmasouidnuasiae
Freassanuunndliiuiudounuuuniegnmnn Sedeiauaros Berk aanndosifu Moskovich & Sharf (2012) fimuvau
assunssnisatumsSeusiaglinmeunsidugiu uaznuin nsliBsumnmeunslufudsundngnsindsaufnuiay
Dl euimnaNuAngargNa AnnsAARaNINY araunsaiiumuaudiedld
Kotyan (2020) l¢duuntszianvesnmeuniiannsothunldlunmssouslagldnmeunsidugi itothunldlu
nsadEeuly 6 Ussuam dail
1) nneussiigauUaunanvtade (Book Adaptations)
2) MWBUASTIUTEIR (Biographies)
3) MNEUATAISAR (Documentaries)
4) ameunslelivzatuiiandineeans (Science Fiction)
5) AMEURsTIN (Drama)
6) MneURIRan (Comedy)

s &

Kotyan 18931 ameussiduunasseuivasiasuusaiin msseuileeldnmeunsiluguiuisiuunzauiiagyae

WiSewdilaiznislunisdanisuaziudeduanunisalang 4 Avainwane SnvisduduidnsSeuifiasrsanuiaule
1ggneg

fegreeATeanessmeaildnisizoulasldnmeunsidugu

fauddsandnseimaegnansatuiiaduayuinmsdeuslagldnmeun fidugiuaansaaiuaiisaiuiuas
\FeulesaniunisaldraosannmeunsgiinateesfiGouls wu

Moskovich and Sharf (2012) Wn1siseuslagldnmeunsidugluldiuindnviaindeauinen lngldnas
dunwalfiSou 910 30 A ANINede 3 widlulendd Yseinadasiea lasldameunssiuiunisedusesiuiu
Tutwdou wuin msldnmeunifiduteligFouAnaudlaedsdndslunguidsauine vonanidedidiu el
fFeuidndm amnusudle farudunvien uasdanudnairsassd mlsfZouwinnudonlosssvinmguiuas
9339 naenIuaTIIUTTAUNSAlBUIN VRIS oY

Pandey (2012) tin1siouslasldnmeunsidugrululdfuinAnududd 2 lundngas MBA 403 Pandit
Deendayal Petroleum University Usginedulile lagldanaineuns 2 309 Teun Outsourced waz My Big Fat Greek
Wedding wui1 fiFsuiAnanuaynuaziinysraunisaiifousriunmeuns iinnnuidenledundnnisuaznguinis
SausssuriumseAuseluduiou uenani gufnauasEndngnieimusssy Jymduimusssy uasviauafinig
PIANUTNIUNITVLN N URSBN A

Smithikrai (2016) Win1siseusiaeldameunsidugulvlddudnAnuviseduiiyyns 1wt 156 aulu
wniveaeressgnnawmievessamealne lnaiudeyaluseinininendiau 91 2 Man15Ane uazwuaiseu
oonilu 2 naw ndunanosazTu LRSI 11 o9 uazidimmseAuneluduFeu S 30 uifl naeamaFeu
dunguavaulinisidsunmsaeumudninasaniaieu wuin nguvaaesis 2 amensAnwiazuuundauisugandi
NAUAIUAL (NAUNARRIL Mean = 3.62, NUATUANT Mean = 3.41, NGUNAABI2 Mean = 3.62, NGNAIVAN2 Mean = 3.48)
wandlifidiuinngunaassdaldsunmasoudlngldnmeuniduuidnuazuasngfnssudsanifntuegaidod iy
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FanansinwagyieulifiuinnmsimumdngmslaelinisFouslaeldnmeundidug iueiesdlofiazain sianlsiung
warvanunsaianndnuussaznginssuludanlifudiseuldegralussuy

Kadivar, Mafinejad, Bazzaz, Mirzazadeh, and Jannat (2018) ihmsi$euslagldnmeunsidugululdivindnwm
W 270 auaes Tehran University of Medical Science Uszinadunsnu Insldnneunsiiiisadostunsunmesiuau
9 1309 FarfiduisusunisSounisaeulasniseduneinguseasd uasndsaunmeunsazfunmseiunouarinnevisuiy
semingBounasifaou nansAnwmud §iSsudanlng (84%) Wiudn maFeuslaglinmeundiduguduisaeudang
nsusseewuuUnd fieudiulvg (72.8%) wiviinsseuslasldnmeunsilugiuaswsslenilugiusunmg 3 Usens
Usznausne maiFeuslasnsdananisel iiamsatiuayuuazieusiiugusss uaziausagdlalumsiFoud

Yesildag and Bostan (2023) thn1si3euslagldnmeunsidugruldldiuindnwanvinisdanisguan lneden
ameuns 4 Besfitlesdusznauifetesiuguaimuasnisinnis Tasutanguiindnwmesnidu 4 ngu Uszneuse nguil 1
lLilsizouslaeldnmeuns nauil 2 Bouslaglénmeunsesnafen ngui 3 Feuslaglinmouniuazefumesiuiuniely
nau waznguil 4 Seudlagldnmeuniuazeiunesmiudaeu Iinszinansitelaensasusmeteasusiiouazdeasy
Audlutesing $1uau 30 4o wan1F3donwuin naud 4 FaSeuslaglinmeuniuazeAusesmiudaouiinzuuugsndi
Ny q (Mean= 71.30) wonani nan1ifesuauienelalumsidoulnslénmounsidugiu wui dndnydana
flswelooglusziugs (Mean = 4.80) il ofinrsunlagazidoauds wui1 fi3euiinuisnelomniithnisieuilngld
ameunsifugruanldlunisisounisaey uazameunsildutiofiuanuiiiiedestuaunmuaznnsdnnisld danns
Seulagldnmeunsiugldaiiwadnsiduinsenisitoudvesiseu wasnsefunesuiudaeuiidutieimuniug
audlasefizou annsnihlufueiesdielunisiansfeunsaeuiionenenysraunmsaiiinaidlusuguninuaznis
Fanslvifugiseula

nnedsefnuduiegsasnuinsouslaldnmeussidugrudunidunsSeusiGeniifussaam
agman warsiatlduns SnvadianunanidenlosanudidngTinaewesdanindnuldisaninermansuazain
depumans deazaieUszaunisalnisSeudiBsuanliiugSeu

fpgranmeunsiieUsznaunisaeuizaamanentswmuidsdy

didsuiinisiseuilagldameunsidugrunnysznaunisaeusieivudenas aav 1l ameuns n1sfnw
ANSWAILN wayAudady (ZED11 Movies, Education, Development and Sustainable) T anaannn1svn neuAT I
Uszneumsasuiseaimnemsimunidsdufaenadesiunuidennisssmanats q aduiinui fi3suinauayn
AnvszaumsninsSeuduaranmnsoidonlosnmeuniiing@inesdld ludomandiidouresnioganimeu nidiuu
3 Fealeliuszneunsaeuisoadmnensiauniddunnduseddigeuiaulass dnnisisouslngldnneuns
Hugu foil

1. The Platform iaazunannasy

The Platform iJunineunsanuszmeaiiu auens 94 uiil senatglud 2019 didunmeunslag Galder
Gaztelu-Urrutia luilagtiuneunsiestianemadnndng (Netfli) TnomadandndlieTuseidessoly fail (Netflix
Thailand, 2024c¢)

“Uinanagsemslugnazideuasuas v inlnwiegvuvu q wzldaanuedigle vaseli
wianinlnwiuandesiilveuszaurisaunateiupusnouiisefutey”
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awusenau 2
The Platform

{

d

P
-1
A
T
F
0
R
M

WA https:/Awvww.imdb.com/title/tt8228288/mediaviewer/rm 1208652545/ ref =tt ov i (2024)
fretgniamlunmeunsiaeaadesiuidmunensimundduigaauaunsatluneneiieefusesiudu
AiFeulutuTeu Wy
wWannned 1 Usziiudesanueinau lunneunsaenuii e s Wuduasiiaesiiou <anusie” uay ‘A

)
a

aw Fednlnwduvuagldfuemsnoudnineduais omsludosdsanmsaToudouldtu “3u Fednlneduoy
Wisuiadieuaumediilenalunisdiiisdadosg o ldnnniinlneiuasdsiforuaunieauszudludinuiiagtu

Wvuedt 2 UssiiuFesanusiuaameems Tunmeunsasnuiwiudidssemislugnazdes 4 ldouasn
fiazdu mnmnauuilnromsudludiuresmuies dninsfezilownsuasunneu wilunmeussazdaniidazasmhae
013 Yilfewnsanusn wasRumdodis shlwliflonamdoadlufainlnutudns

Wvuedt 3 UssiiuiFasguang lunmeuniaznuindazasiianwarandueguazguamiidue iesanen
fdnuarUanie lifluasaing uandunaudnilidssionisanasluduans uasiefianiasasfiAansshfudeliannse
sssegsentuansiely

Whvaned 5 UssifiuBasmmguuseiosn’ lunmeunsaznuindiazamdenunidaziaesnonuiudides
oIy Tuilesenaumgn Ssaxilannilisesesrediuiviefidesnsazarsazidnyname

Whvianedl 6 Ussiudesiuazguiivia lunmeunsasnuimn q dulugnasiionsdremih Setasasaedosiu
o1t viFeudnsiaingsvaufius it venanideifuiidnuasdalds fsagvioufelymiiunsaniva
filsivasnde

Wvmned 10 Yssdudesarmwondn Tunmeusniasnunisudsininveanidususg q Fefnlnwiuuuasls
Auomsnoutninetuans luwusdortuinlnsiuouiagldefans nainlnedudislnemailslddemavieadlds
Gﬁaﬁm“ﬁ‘wLaﬁauﬁ’aﬂﬂuﬂwﬂ’uﬁﬂmqaJﬂa‘uiname%’wmnmwﬁmmmmé‘laué’:ﬂué’aﬂu

Wavanedl 11 Ussiiuizesanuvaesndsvesyury Tunmeounsaznuinanlalyanudivasadesiennau fins
nspyihAang sawdanisaniuesnieluan weniniflunmeunsdsdianimazasnunisindulasnimeitiesindiesdos
adluegluandudns astfeuliifiunanidusuauilivaonsvagnann

Whvwneil 16 UssiiuFesduinimuazaugissauludeny lunmeunsasnuindmayesiidauniadonisoy
sflaanainan Fegneufwmmeenliduiuluduuunargnaaassland venanddigninBeavenuinauiadfonduma
YBIAURIU? 1umwaum§€faﬁmﬂﬁazﬁauﬁammwLLia@iawwéaaj%maamﬁ%miémamﬁmmamﬁ nnssuseinitu sauly
Fannsshiame SadulssduiifaeuansanduenlyaneiugFouldiaiu

Wanwnedi 17 Partnerships for the Goals Uszifiuiiasnisadisarusauie lunmeunsaznuiniieamsly
anliliiissme Mazas 2 eudsindletuluuuiuduissomnaiieatuuandisemsfiasdulfitutnlnedudns asviouls
uiamsaandsmnusmieiiethlugilmneiiddafonstsinlnneuldflemsiutuies
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2. Parasite suduUsan

Parasite LJunMEURSIINUTENANIMEL ANe1 132 Wit eenanelud 2019 ddunmeunslag Bong Joon-
ho anmeunsidesilldSuseTanmeunivenid sunazsiiusenid suainnisusznianasnataseants afsedl 92
(The 92nd Academy Awards) lutiagtiunnsunsiFestinemadanand laoymadawandlidluseiFesoly feil (Netflix
Thailand, 2024a)

“FUITNUINGYVINATOUAT I INIUATOUAT IV 19ABY 9 Neaeurlaiud7 U i1 ulutuyes

gadlnsseIunuaTyIlvTIinegvenansulaelisiseysin”

AMNUsENBU 3

Parasite

WnaTiN: https://www.imdb.com/title/tt6751668/mediaviewer/rm3194916865/?ref =tt ov_i(2024)

egaienluameunifiaenadosiutimnensimunidsduiifaouauisaiiluyanadies fvsesuiy
Adeulududou wy

Wwanedt 1 UssiduiFasaruenay lunimeunsasnuinta 2 aseuatafinnuuandrsiuluduseldosann
asoundanuTsluimiasy Tuungiinsouninuaunnau desiuisiundesiigiiemseld uazAMEUAsInensn
Sosaruenau tneld “ndu Wudygrinseunauaudndumifundeudsuiatiu wareglutiusmy neaslneld
VUAIAETOUY

Wvuedt 4 UssiiuBaanisidndenisfinen Tunmeunsagnuiiaseuaiausisannsadifenisinuldiu
08197 Tiiudsagaoufiamitesnaeugnlutiu luruziiaseunfrruautuigniisaosndununuasinsassdunflas
RuiSgusonmine 1y

Wvuedt 5 UsziiuBesannuwindieamane lunmeuniaznuinaseuniinuneidnvazdunedulng
asserfiviifideilaaniiynizes gnanlidesliiuamnuaulainnwiiiugnne

Wwmned 6 UssiuSaaiuazgunivia lunmeussasnuinderunnmin diuveseseuasinuauihasauau
fn dafandignandsguyniviuegvurladau wielaliiandsnngdnoonun asviouliifuinduvesrseuasinuau
Jsvauilgmidesihuarguiiviaedtenn deifisututiuveseseuniiruneiifihiuazoindura 4 agludidu uasdl
190 Wi snueuuTtld

el 7 UssduiFemdeunaamaluladtuiugiu lunmeussasnuiineludiuresaseundainuay
Aoudnadin ldfluinseidyaradunedidn Funndeanaseundiauneifiiosihuasiinislimdsnulnihsnaunn

Wil 8 UsziiuiFesnisdienu lunmeuaiaznuitnseuasinuauinsasuiuazasuuladionans
dioduvhaluturesnseussiause deseunfiruneflinedefivsanasouionasaituiaouviol

Wwianedl 10 Ussiiuiesaanumianan lunmeunsasnuiunuynanvesiesasieuarundy “aune” way
“auaw’ S meunsnongiiesamuuansnamsuduldiuedied Inslenzaniianfivesnseuatirunesinldnieingn
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v

a1ilva3nsauAIALIY IgUuiunTIevewuinaIdvednsauasInuaL el wmsznesiauaulinIssduiiey
iR UALLDY

Wvuedl 11 UssiiuFesauasndevesiiogends Tunmeounsaznuiaseuasiauauedvogludnilifu
fuuau wihsinsegluszduieatuiiuouy Sudufleguosumasing 1 iafimaviusnsinuas aseuatailfsioadamising
ilerhdnusams

3. Seaspiracy lAsvins1enzia
Seaspiracy 1unMBUASAITARINUSEIMASINGY AIMET2 89 w1l senatslul 2021 Aidunineunilag Al
Tabrizi Fsludagiunmeussansafizestaemailnndng lnemadandndlimlusedesdold dell (Netflx Thailand, 2024b)

“BaemIUnalnaluFldinlazia gninumunilaiseentvuiinizessrufgiveunsigamaliouywd
iaenasidnivaa algnunuuauaunuAnEn19eaUlan”

AMNUsENaU 4

Seaspiracy

A NETFLIX ORIGINAL DOCUMENTARY

SEASPIRACY

MARCH 24 | NETFLIX

wmaTiun: https://Awww.imdb.com/title/tt14152756/mediaviewer/rm399362305/?ref =tt ov_i(2024)

megadenlunmeuniasaiiiaonadoafuidmsnisimuiidsduiifaeuaunsniluyaneiiondusg
Sfufizoulutuidou i

Wvuedt 3 UszifuiFasaugunmuazanuuasadeanamimmezia Tunmeussansafazwuintlamuey
Tungiaduanmadrdaronmanndisesansiiv fauson sz sufdalamarainiinszasegtaumanms Samnuywd
vilnaansiwmen i lufazdmaderoauamesnmanidedlals

Wavaned 8 UssiAudasussaufanguune lunmeunsansafiagnuiifiussnuiangmneduluyhauuy
Bousznauduaumnn Tnsusemalnefifunildulssmaifussnulssnfinngane Fsdsuasonisliusanuegaimyn
MANsIMTNEBTRTINY Feusuifudannsadeslestudmaned 16 1#8nde

Wil 9 UsziiuiSesgaavnssuuszasegnededu lunmeuniansafsnuiniinismihgeaivnssudseag
Aangminglumagysziva naonsunisdulaniurun Wy nsdivesamifiandiuasedasniii degaamnssy
Usznadondedludnvasinelfifadamsne q Tnoamzegeddgmanuiunmisems dsaunsadonlostu
Whvsnedt 2 16ende

Wanaedi 12 YssiduiFasnisudauaznisuilaaenedady lunmeussansaiznuinintywidemaindud
Dolphin safe Fsansaildlaufinosdnsoydnsnarsuwimaonansfuilaaaudidodudulinstuiandon suddan
NuiEREiUNnseIMIMzlanaiinaystlsvismiudionoulneselfidngosdng

Wamwnedl 13 Usziiuieanisildsunlasanineinie TUNMEUATATARILNUIINTYINAAIMNTTNUTENS
Tuiligtudunmsvhaneninensmamgzaiiduinsdedwndenisiu dsdmalasnsstenaasundasanmgdennie
vaalan

wWvaned 14 YsziuGasarudidunamsia lunmeuniansafsnuingnaivnssudszadlutiagdudiuaing
Jaymannane ansUszasfiangang msdulaniurunn msdalravesmaaiuaztitunniFeusyas Satamundauin
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INNINTETIvRsyEdierUslevlidinues uananinisdaanuiveinuviguyaaiy Sasedymsessuuinmmia
nzalagmziildens awhbidaiiviefiviiunUssinvanimuiuategannsuazidesion1izayiug Jalseiu
Sesssuviinaamunsaeslesiudminegd 15 ladnee

unasy

msFeuslaglinmeunsidugudundduiBmasouifen fafuiBnsSeudijaiudisoududny msBoud
TaglEnmounsifugrududuitnmsBoudifnimussssuuund msndulsmadouiiiasumsiduson naenau
duaSumIAniiegiiiunseiunesufulutudou uasdansmiunysgndldtugizouliimduiamindnan
Inegnmanisuluisandnumanslddndas Sendegenmeunsiigideusnuvszneuluunaudu fideuldinitms
Fouiludszgndlilneusznounsaeudeadmnemaianniidsiu e midiiowAnUsraunisainindoudideuan
aaenauinaudlanazaszmindanudifyveansiauniddu eaiuanuaunaliiuganndin aneldany
Wiyl aasugia lnedadnvinazadl idminensssmmniuazdsnden naenauiinmgisssn duinn uazsiuie
dioasrenaduiudiuszinetu Sauaugalunniifdieduiladdyresmsiauniiduiitatuldnanedunszuan
vienindnvesmsiaun wazsifuanuinmevemnUssmauulanfiszfessiudefuiieliussqudmananswamuniddy
nelut 2030 sely
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Abstract

STEAM-BCG lessons as a mechanism for cultivating learner’s entrepreneurial competencies with gathering
of the contextual of cultural festivals into lesson development would enhance their STEM practices wherein meet
of customer-oriented perspectives and goals of community development through inquiry-based small-scale
entrepreneurial STEAM-BCG lessons. This article advances instructional strategies design for STEAM-BCG lessons
with context of festivals include Valentine’s Day, Halloween, Loy Krathong, and Christmas into setting STEAM-BCG
challenges. A blueprint for STEAM-BCG lesson design was employed and visualized example STEAM-BCG lessons
in three sequential phases. Phase 1, the centered construction of STEM-BCG problems with entrepreneurial
thinking, STEM solutions, focused BCG aspects, and science and engineering practices. Phase 2, the setting of
competency-based learning objectives with specific indicators of learning outcomes through multi-actions of each
discipline or economic aspect. Phase 3, the tracking of learmer’s progression during STEAM-BCG lessons which
focuses on the learner’s enactment of practices, mobilization of knowledge, and their epistemic ideas while
overcomes the STEAM-BCG challenges.

Keywords: STEM Education, BCG Model, Entrepreneur, Science and Engineering Practices
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uni

azifinfne (STEM education) finslidenulilngaseunquisnisysaunnisuuafndusasseansiuluan
Inenmans melulad Imnssuenans uazadnenans Midu 4 avivusuiiveliFouaansofnwuitymnis q 16
qa29 dsgymlulanaia (Real-world problem) mmﬁ’}uawiﬂmmmLLﬁ”léﬂmsm'wLﬁmmimﬁ’ﬂmmiammamﬂm
mansuilavintu

Wunanimmsswilunaavesasfunuliiumsinvnazdeseslugiusvesnsysanmsmansividndu
vioifisame i Souudtyvnis q fldenaldiensldanuivievannisaninledvmis (English, 2016) 1y azifia
onidsaes (STEM?) awfial (STEAM) w30 wwad (SEST) Adusiunuvasnsysannismansduusnmiionindmansvan Loy
denufnwn AavzAnu nwilng Mwdingu vieatesssufnw eghalsia wuiunBsuasiudoulidesgnldiiowan
ﬁﬂwzﬂmaiiwﬁ 21 (Baran, Baran, Karakoyun, & Maskan, 2021)

T dadvesinsisonsfnuiiandiisfunsdeudenmstauninuevionsssyaussauzitmunslu
asvddyuiaidomianzsusuuniou SuduanuimesedaulunsiauunSeuasdy suludannseonuuy
Aanssuidusuwnuiialunissassuddamludindszsiu unauatud satmundwieduumsunisimun
aouMsavmasLLeasAndad TasendegsnadendeunsuiuuTunvounanadidamng 4 saufsgaiy
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Abstract

This research aims to: 1) quantitatively assess the need to develop teachers' potential for 21st-century
learner assessment in private Islamic schools in Yala province; and 2) explore approaches to developing teachers'
potential for 21st-century learmer assessment in these schools using a mixed-methods approach. The sample group
consisted of 350 private Islamic religious school teachers and 6 main informants. The tools used were
questionnaires (Reliability coefficient = 0.92) and interviews. The data were analyzed using mean, standard
deviation, PNImedified, and content analysis.

A study found that: 1) Teachers in private Islamic schools in Yala province require enhanced 21st-century
assessment skills, specifically in accurately analyzing the quality of various assessment tools, utilizing computer
technology for assessment, and effectively reporting evidence-based assessments and summarizing student
learning. 2) The most preferred development approaches include blended online and face-to-face learning, peer
mentoring, and self-directed learning using various resources. Relevant agencies can utilize these findings to
develop curricula or design activities aimed at improving the 21st-century assessment skills of teachers in private
Istamic schools.

Keywords: Needs Assessment, Assessment, The 21st Century Learning
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Usgiilunauudlvl Seszneudg 1) msﬂimﬁutﬁamsﬁaui (Assessment for Learning: Afl) ifunisuszidiuiiietae
WawaunmtilunsiseuivesiniTeu 2) n15UseluuvMgn1siseus (Assessment as Learning: Aal) ABN15u8N13
Ussiunaifuiseafisadufunisdanisifous was 3) nsuszfiunisiioud (Assessment of Learning: AoL) Faidunns
UszLﬁuﬁLﬁumié’mﬁumamsﬁaui (Prasertsin et al,, 2021) Fsii nsmunAsiidinvemanalulagasaunanagnis
doans sinvzmsuamnaNuIINTinnarUssiunadionues uazresseussnvesiniauazyseifiunanianisdng i
ANNENTalUNISUTEHUHAIBIR AN WU RS Useliunisnssin msuanseenluvanes A1uvesy ISeunuanIn
aruifuads filuesFeunaruenioaieuvioaniuiiduy uenlsudeu Ussdiuwuuliidumens Memaliedinstauas
Uszilunazuuuunng 9 (Ministry of Education, 2010; Buathong, 2017) lﬁifmi’wL{’lué’faqﬁmiaumﬂﬁ'v‘fﬂﬁmwdwﬂgﬁ
anudeIiannAnennsumsiauarUssiunansSeuivestiBouanissui 21 Tuvssiiulaiiduanusosnsiamn
9g1039u N15UsEiuAusioen1sndu (Needs Assessment) Saudunszurunisdrdyiiasvinlilddoyaansaumedias
thinldfuuumaumsimundnenmsnunsiauazUssiiunansiGouvesfGouluamssed 21 vesnglulsadouonyu
aournaudaany LiesannsusediuanudoanssiduiNeeds Assessment) unszuaumsinsiesiauuansieseing
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anmilfusgaidutiogiu (What Is) fudsiimanisFeaniniimsazidu (What Should Be) sghsfiszuu itevinlilddoya
flannsnszyanudoansing  vesasldognindededudunnudesnsiidedldsunisudloviefmusuianaannis
ursdaausuuzangiidulddudsansoiulfidudeyatugnlunssenuuuianssuimundneamagiunisin
wazUszifiunanisiSouvesgiFovlummssuil 21 etnammnzan SuazihlugnisenssduaunmmsBounisaoulurnissy
i 21 g9

feifu mMaddeussiiuanudesnissudulunisiaundnenmmsiauasyssidiunamsidouivosidouluamssy
7l 21 fulmneifienunudeyaasaumaiayvioufsudeamsuazuunamsiauaussauss UM iauag sz fiuna
vesaslulsaSouonvuaoumandany deyaildamso Ul luuumalunmsimusuleuis Bnsuaziedosdiolunis
fimunagiunsinnarUssidunansioudvesiFoluamssuil 21 aseasuativayunhsnuifidmmnelunstauag
¢ideyafiugudmiunsliusnafieiauaslulsaFouenvuluawimiamoununaldnoly

TUILEIANITIY

1. WieUszilumnudesnssudulunmstmundnamnnsusadiunamsiFeusiBouluamssui 21 vesnsiaeu
lulsaSsuwenyuaeurmaudaadluimingsan

2. itednwuumslunsanndnenmnnsussidunanisisousiiSovluansswi 21 vesngiaoululsadou
wnyugoumawsaamluimingzan

NTDUUUIAANTTINY

nsiterfiousziduanudeanissudulunsianndnenmnisussifiunanisieus S oulumnssei 21 ves
asdasululsusswenvuaeumaudaauiwmingraridelanvmuanseuanudesnisnisiawuilu 3 du fie Auns
sonuuuLazRuAselatalazUszliuna sumssidunsianazussidiunanisiious wardunslrazuuutaznsi
wan1sUsziiulule ielilsdeyaudunumdunsfauingdasusunmsinuas UssidunalulsaSouenvuasuemann
daanu fanmszneu 1

nwusenau 1
nTOULWIANTUNITTVE

anmiduasanazaniniiaandsvesdnenindiunis

InuazUseifiuna

, ¥ o & o
- MsvpnuULKariaAsefio Tuazszluna => Anmipem s dulum s

o - o - I fnenmaunsintazUsefiung
- maaiiunsinuagUszdiunanisteu;

- mMmsliaguuukaznsinansuseiiululy

J

WM s enIwa UM TiauarUssilunagSeuluamssei 21
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WwANlun133Y

maidelun$dl {ifeldamdouisitudannauuarss fouiidodmuamlunsussduauarudoanssndu
wazAnwuuamslunmsmsiaundneniwnsusefiusansiFeudiiGoulumnmssei 21 vesngiaeululsaiouenvuaey
maudaauludminerailaod nausegns nauilyideyavdn iniesleds Brafununutous wazmsieszidoya
Al

v 1

1. ngudiege ngufegsdmiuivtoyadaliuin fe agdaeululsussuenyuaoumaudaaluimin

q
LY =

gran dafndinumsAnw e nudmingLaIs 1Y 350 AU 91NUTEINTHILASIUIY 3,033 AU baanlaenisduuwuy
yaetusou Tagiuduannsimuaruianguiiegnanasisdisaguves Krejcie & Morgan (1970, as cited in Yurarat,
2016) udwinsqusinelngliisnisquetnaine Insnsuduaans e lsaSeuensuaoumaudaasluiminozan
$1uau 3 ne dun sunaides sunesiy uardunesrmIINtwhnsduagiaouainits 3 sunelasldisnisdu
9813418
2. flidayanan flideyandndmiuiiudeyadenmunin fie duimslsusou uazazdaeululsaiouensuaou
maurdaauludmineran $1uau 6 au Taefuivnslsaeu fo dastunumardylunsimunulouts fmvuauumnanis
Seunmsaeunasn1suimselulsaeuenyuaeumaundaay uazBuilideyasgnatamey asslunsan dmsuagiasu
szdondufifiuszaunisalnisaeululsussuenvuasumauidaaiuegetos 3 U uazdudlidoyasgradaiue
n3dlumsasn
3. w3afleldluns3de wdesilefillunsifuteyadsusnanduuuuasunumiudosnissndulunsiiaun
FonmnsUssidunanisBeudiiSeuluamssed 21 Tdnvasduuuvasunuanmitiuaiuazannanuaemisuuy
1msUTEUINAT 5 52U agluguuuurenisnauauess (Dualresponse format) wuadu 3 s ldun duniseenuuy
uazsimuAdoslonisUszdiu fMunsdidunmsiaarussiunsGouiuassunislinsuuuagmstmansuseiiuldly
wazdafanuifumnudesnissuuuy/mumadionsiaundnenmnienis Sauazdseifiunagisouluanissui 21
LUUATUTEINMAN 5 ey danarudisanssmedenius 0.67-1.00 daranuidesfuduuszaniuoavhvesnsouuin
(Cronbach’s alpha coefficient) wesiuuaounatiy Wiy 092 dwsuatedlefldifuiouainunimdudeman
TunmsdunwalifsrfuuuimensianndneammansiaasussidunagiSouluanissuil 21 vesngiasululsauseu
wnyugoumawsaamluimingzan
4. malassiteya ATeldidunsiieneideyanendu 3 du fedl
4.1 Jnszinnudeanisindulunsiauanssousiunisinuasdssdiunavesngiaeululsussuenvuaou
mawrdaauludmingzal Msdndmuaun 8en1sdndun1unsUsEiiun1sSeugvens NaNsaINA1aYi Priority
Needs Index WUUU3UUTS (PNInogried) WagMIMIARABLazhauaNaNT AT ZidayalugULUUMIS
4.2 Aaszsinnudensguuuu/unmaiiofmundnenmnisnsianasyseidunad Fouluanisseil 21
TasmsmAnadsuazdruideasuunnsgy
4.3 AiangriwwimslunsiauanssaugaunsinuazUssidunavesagaululsulouenvuaaumain
saansludminezanlaensiasiziionn (Content Analysis)
5. nsudannnununeAade {3duldivuanusinisulanunevesaedeszdunudeinisield fe
Aady 4.50 - 5.00 vnef wniian 3.50 - 4.49 vanefls 10N 2.50 - 3.49 e Uunans 1.50 - 2.49 vaneda dey uay
1.00 - 1.49 mnefs tosdign

NANTIY
1. wausziduanudesnissndulunisiaundneniwnisussifiunanisssuddisouluanissud 21 vas
asdaaululsaSsuenyuaaumaudaaludawingzan
nsihiausnaUsziiuauFeimsidulunmsianndnenmnsussiiiunamsisousiiSeuluamnssed 21 Huns
taueanmiduase anmilenama fufiaudosnmsindu iuiiersienmsiiduanudoansdndulunwsusts 3 du
fie sunseenuUUNAzIRIATosoNTUsHITY MunssidunsiauasUsaiiumsiSeuduassunslirzuuunas s
dmansUssdululd wasiiauerarudesndndulusziugosvausasinu Awnee 1 uagn1sne 2
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M1319 1
anmililuase anmiiaanis dvidanudamissnt awvinnudemnsutulunisiamidnen mnsussdunaninsous
ai5euluamsswi 21 N5

de - 2 . ANUADING
anmiduass dnawiiannnds . e
R 4 INUU
nsuszlingiSeuluandssen 21 o
Mean S.D. Mean S.D. Rank
modified

FuNIoRNLUULAEWRILLATDSoMsUsTIAY 3.41 0.87 4.47 0.52 0.31 2
AuNsAiuNTinuazUseidunsiseus 335 086 443 055  0.32 1
AUNTAzkuLLaEN1siRanisusylulUlY 3.51 0.88 4.54 0.54 0.29 3

31n015719 1 aggasululsasvuenvuasumaundaaludmingeardeanisiauidnenimaunisaiiunis
TowarUsuifiunisiseugiduaduil 1 (PN modified = 0.32) 5898311 f1uN1S0RNKULLATHAILILAT Bellan1sUseLliy
(PNImodified = 0.31)  wagaunsiiaziuukarnsunnan1suseiululd (PNImodiied = 0.29)

A1519 2
prugen sInduluniminndngnmmsUssdusaninsouiiisouluanasswi 21 Ussiiudosusasau

nsUsziiudBeuluanlssen 21 PNImodifies  Rank

1. ATUNNTDNLUULASNRAILILATDINBN1TUTELNY

1.1 Ansginnsyumsiisuiiasidafietmuamgfnssuiidoanisin 0.35 2
1.2 Waowmealuladviouaundiatiusing q itrslunsasuedesdiousydfiuna 0.28 7
1.3 Jnswimanmiaesieuszianing q ligndes 0.38 1
1.4 a¥aedesdiofisonndesiuinnsgiuniaidouiuasiad invemdngns 0.30 4
1.5 Myiungngarungvensuseiiveg1adnau 0.35 3
1.6 fvusdsiifioanisuseiiiu 0.28 8
1.7 fmueiinmIuaziaiesiiofiaenndasfunginssudideanisin 0.27 9
1.8 a¥dmuiiiiliinSeuldenufntugs wasussandldvndnmaliouttom 0.29 5
1.9 AuadeulvnsussiuiigsssuiudGounaydilifinnuuanieneyana 0.29 6
2. grumsaiiunisiauasyseiunisiseu;

2.1 JouazUsziiiunagFouog1wioiiles uaglinisussiiunanisSeudmuaninais 0.33 6
2.2 agvieunansBeuiiuiiielminGouldiuteyaiiouulsmuies 0.31 10
2.3 gudumsiauazmsuszdiuna {3suduneyrnauazsiengy 0.26 13
2.4 duaialviiniFeuldUssdumoaiinsussiiulnenguilou 0.31 9
2.5 ldwalulagaeuiuneslunisinuazUssiliunanisseu; 0.39 1
2.6 UseiliuiinuwenisAneg 1eaineassfuasn1saiauinnssuvestiniGey 0.33 7
2.6 UszilunsAaliainndiasMsundgussiniau 0.36 3
2.7 Uszifiunsiteans mssauile wazmsldimeluladvestinGen 0.32 8
2.8 iiniSeuiidiusulunsussiliumsiSeuiveny 0.38 2
2.9 Usziliuwiuazausiu (portfolio) voetinisauy 0.34 4
2.10 wisinquszasd nszuauns waznansUsziuuigiReites 0.29 11
2.11 Yszifuszwinmsaouduszoziilefuuumduliulssnsisounsasuy 0.28 12
2.12 WiihZeudamunsisouivesmueaarlifeyansusyifiuiionamng oy 0.33 5
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nsUsERiuasuluAn2SEN 21 PNImodified  Rank

Y

1. grunsiazuukazn1suiNan1suseiulUly

3.1 fadunansieugndiowuinas Wissmsuazdusssy 0.31 4
3.2 Tazuuu dad1du warliinsadmennulusdla daau awnsansiaasuld 0.26 10
3.3 lnansuszdivnimuninSeuduseyana 0.31 3
3.4 Tansuszilluaniaiuinisiseunisasuy naendu Hannlsaseu 0.27 8
3.5 afueuilasaglideyaiiafuiniFounddiiieades 0.27 9
3.6 Wameteyansusziduiigndes UntesdvduazamuniudinsvesiniFou 0.30 6
3.7 Insziuazlddeyanisusadindusuimnsdndulawazaivayunsseu 0.31 5
3.8 MU sUsziiudsnuvdngunaglideyaauifsriunsidouivesinGeu 0.34 1
3.9 thwansUszdunlfifioUfuununwnsae uTeInLLes 0.25 11
3.10 JnsevideyauasudanadeyaildnnnsinuasUseiiunanisiSous 0.33 2
3.11 dnansinuazUseiiusnuiulsaiasianngisou 0.29

nA15719 2 adaeululssieuenyugeumawdaauludminezan ddvuanudeinisindulunisiaw

Ansaminumstauasyssiiunadidouluanssuil 21 Taetiaue 3 diduwsnlusriasdiu il

1. dumseenuvuuaziaLAiasionIsUszdy wui agdaeululsaSeuenvusumaudaaiulumia
gzan Fosnsaundnenmlunisiesizimguaimesssiloussianing o logndeaduddui 1 (PNInedies = 0.38)
ERNGRE 3mexﬁmmsgwumil,’%au%}t.asﬁa%’;’mLﬁaﬁmuquaﬂﬁuﬁﬁmmii’m WaEAYUANLNNEYBINTUTEI DY
AU (PNimodiiea = 0.35) AMUAU

2. umsandunsiaussUsziduninseuy wui asdasululsuSsuenvudeumaudaasiludminggan
Feansiianndnsnmnisldmeluladaeufianeslunisiauazssidunaninious 1OuaFUR 1 (PNInodses = 0.39)
sesaanfe WdniFeulidiusinlun1suseiiun19i3eusveau (PNl = 0.38) lazUseiliun1sAnliaininyuaznig
wnlgyuestiniseu (PNI modified = 0.36) #u&a9U

1. gwmslipzunuasmnbhuanisuszdully wod agaeululsaleuenvuasumaudaasludmin
gran AesmsimundnenmenumsUssidudmamdngiusasliveyaasuifsriunisidoudvesingoududdui 1
(PNImodified = 0.34) s03a31 insgiteyauazulanadoyaiildainnisiauazuseiiunansiFous (PNnoies = 0.33)
way lnan1sUssiliuinimundnisoudussyana (PNIngred = 0.31) aua1su
2. wan1sAnwuumslumswaudnenmnisussfiunanisifeuiiSouluanasseil 21 vesagiasu
TulseiSsuenvuseurmaudsaludmingsan
namsinszsiuuamslunsianndnonmnsussduiansBoudiiSeuluanisseil 21 vesngdaoululsaioy
lonwuasumadaauUszneulumenansingianudesnssuuu/mdsuuimslumsiaundiivsiusiateyan
wuugeunweglulsuspuenyudeumaudany uaskuslumiandnenmmavssduenaseugiiseuluanisy
fi 21 Iﬂ‘&Jﬂ’]iLﬂUi’JUi’m%E}maﬁ]’]ﬂmiﬁ‘uﬂﬂmeU'ﬁMiLLauﬂ'ﬁNﬁE]uINLiﬂuLE]ﬂ‘UuﬁE]uﬁ’]ﬁu’] KA AT AR
21 mamaﬂmsnmmmaqmigULLUU/LmeﬂumiwmmﬂﬂamwmiﬂiuLuuwaﬂmiwmLimﬂ,uﬂmiw
7l 21 famnsna 3

M54 3
sUsvv LI lun TiRMIANEN N TUsEiTunavesnFlulsuTeuenyuaumauIdaa 14

SULUV/MuINg FTAUAUADINTG
Mean S.D. AUNUNY
Lydngmsausuwuumsemnaeavangnsiunguazlay 3.58 0.89 N
2 lugaieafuuuuisesaluszesinandu q funduagléy 3.42 0.85 unand
3. aosavoulavfianunsaiGsusenueailolsald 3.62 1.07 1N
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1519 3 (59)

SULUU/MUang FTAUAINADINTG
Mean S.D. AUNIY
4. posaveulatiiGousmiunguaslie 3.62 0.95 )
5 gavaslupaeeulavidu q fanmsodidsusenueadelnifls 3.56 0.87 )
6. yavoslupaseulavidu q Aissuimiunduasldy 3.60 0.87 )
7.7dngasnTsiseuiikuusaulatsiuiuwuun By 3.67 0.92 )
8. NN IY 3.59 0.80 1N
9. WiAuinwwuuisemiuazIuagiu 3.67 0.81 1
10. TR nwkuudsiafiiuesdumine e 3.48 0.91 Uunan
11. Anwdenuosinudenie 3.67 0.73 110
12, IpltinM U sy U U1 aN 3.54 0.87 1N
39U 3.54 0.87 aln

A5 3 AgHaeululsaussuenyuasumawdaauianudeinsgiuvu/muImslunsiaundngninnis
Usziflunanisieudiisouluamsswil 21 lunmsameglussduann wWefinsananade fuseusadiu wuin ndngnsns
Bouuuvosuladsiunuundgmi TduSnwuuuimsefmiuagiufeity uaznsfnudmeauosinde q &
Aedngeiian (Aadewinidy 3.67) sesaande aefaseulatiiansadiiSousmenueailolwsild aosaseulatiliseou
Safunguagiée (Fuadeniiu 3.62) uasgavedlugasoulaidug Aigvumiunguagiéy (Fuadeniiy 3.60) audidy

2.2 nansAnwuuimdlunsianndnenmnisussdunansiousiSouluanissuil 21 vesnsdasuly
lsaSgulenyuaumaundaany
dmfunumslunsimundnenmansussiliunanisiousiisoulurnsseil 21 vesngaeululsaseu

lonwuaumaudaauildanmsdumvalinunuduimslsadsunasagiulsadsuenvuasurmaundaaugiseiinges
foyalagldnsiinreiidon fswandendeluil

2) mslasunsiaundneamludegdu sannmsdunivel nuin Jagduagiaeudaldlasunmsiamnsiu
mMyiauazdszifiunanitfingg dulugdseglusuuuvvesmsiauniuesniglulsaiousnniinisldsunmsatuayuain
ymiguneuen dnsunsiauniialaeniisaunisuen fnyatuiingsedulise ufnw vazfingsedveyuiauas
UizamﬁﬂmETQVL@?%’Umiaﬂfmquﬁﬁwﬁ’mﬁgﬂﬁLflummmwi’waqﬁUﬂﬂiaaLﬁ"mﬁuqmmwmﬁwﬂuisﬁuﬁy agslshinu
Tsaseulyinmsaduayludiuaildane wu memnsuazaidumsdmivaguisiuidesnatriunmseusuainmieny
A1gUN

3) nseuidiomiimslésunisitan Inedevniiasldsunmsinunentsinmsinnsgumadsusiay
i in matmuanusinisliezuuusagnstmuanasimssduiiaunsatsnsUssdiuinemsfndugae it
nsdeansranisusziiiu msnenusansuszdiuludefunaseaiieliiunasesld SunsiuanuiimivesgiFeu nsld
neUndndunidueiedionldnmsusuiliy msUszidiuauaninea WensieasuigiFsutilasazanmsathanusluviu
Tdlifiedla viermualililuguuuunmsusaidiuanizenanunisainisunsszuinvedtadn -19

4) yUnuumsian Tnefiguuuunsianagmsuiadumiedes 9§ ausefumiueinie wagszdv
AnunFeNLAYATIANINTIvRsATHARY LA aeulsazauiTauwdeslimieudu Funaildlunseusiling
unAuly ldifuaesiu wazasidutunarmsnmaidesnungaduiuindouiingesniinatlunsvinansiadusin il
sUkvunseusumsdukuuesulatiunsUssgumslnalaeiiivensusseglinnudanunsaufduiusiuseninidniu
nseusHLarIngnsfiulieeg Whinseusudifidrousulduioaate WielvifidrevsuamsaBouiuaznaassinmg
TUlgleviud Fsenadmdunguidn q vieegluguuvunmsaununguiiorvuauuimsiolsnsusuifiufivsnzansmuiu
Tnglangluaniunisalmsunissuinvedladn-19
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aiUsana

MnnansUszifiuanudeinssndulunmstaundnenmnsseidunanissousfiSouluanissud 21 ve4
asfaeululsadouensuaoumaundanuludmineyal anusnefvmenanuingUssasdniside dail

1. amsUszifiunradeanssndulunsianndeammsuseifiunanisGouiiSoulummsseil 21 vesngiaeu
Tulsadsuentudeumaudaasludminesanio 3 d1u nuiragfaouinrudesnisimudnenimdunisduiunisde
uazUssiunsisousiduddiui 1 sy dumsesniuuasimuedesiienisusaiiu iuddui 2 wasdumslviazuuy
wazmsthnamsUssdulldidudiui 3 Tneusassuannsatinefuneramsidomudduaudesnssnduls deil

1.1 aggasululsassuenvuaeumaurdaauludwminezarfdasmsiaundneninnisussidunanisiseus
fi3euluamsswi 21 lufunsdudunsiawasysafiunsdoudiduddui 1 Tnsemeludseidunisldinelulas
oufineslunsinuazUszifiunanisioud esnmsifnaniunsainsunsszuinvedlain-19 shivlsadouenvuaeu
maundamudesiulldsusuuuunisasungyiuiuannsaeulueadsuund deunasuluviesSeusoulay ileguuuy
mMsdamsiieumsaeudsy msfauazUssiunaitinsiasuuladusmeuieiu asfesieluladlel 4 Wutae
lun1sdanisiTeunisaeutazn1sUsEliunaniIsisous Audy nan13AnyIves Songmuang & Kaenin (2012) DRI ves
Asfiaudasnisnsimumsdunts inuasUssliunaoglussduan el Ssdiaudasnsimudneninnisléimelulad
poufiumoslunsinuasUspidiunansGoud WuntsaoukuueUaiadu FamsUssdudtnuyluamssud 21 1y arsdqadiu
lunisafianuaunalunsussidunadsnaunin wunisiilselevdvewaasnieuainnsuuiivesiSouunusuuss
uilvnu MmaluladiflesnsedumsmaaeuinuazUsyifiunaliinussansningsga (Sirum et al, 2020)
1.2 dwufunsesnuuusasiaunedestiensusaiiu wuin asdaoululsaiouenvuaeumaundaaily

Jminozan desmsianndnonmlumslinszimaunmiaieioysziansine 9 légndes Wudduil 1 lesanniedesile
nsUseiiufifaunmagilildanisiafidnunmiedudeiuns@nyives Tharawomn & Tangdhanakanond (2017)
file3deUszifiunnudeinisinduvesagii ofmuiauannsalunisiawazUssifiunanisisousvesinissusefu
feufnu nansisenudn agiseudnuiiinudosnisdnduienauanuansolunisiawasssfiunanisisouslu
sumseonuuumsiatarUssiiunanisifeus uaznisaaedesdedmnudosnisdududwiuiinis Ussidiumanuidanny
Fosnssndumnniign fe mslieszinuandeasundnitoaeulldaanniign uagnansdinuwes Chanprasart et al
(2017) Srazvieuliiuiinglarudesnisimuanssousiunsinuasyssidiunanisneiuauausalun1snsadey
AunmvssaieafiotauasystiliunanisiSeu mnuianudilafeafundnnsnsaaeununimadesie fnuasUsyiiiuna
nsi3eus anwAnsisulunislfiedesfionayisinuseiliunanisieuiivarnvanailelilsunanisusedugiSoudidaau
LAZATUNNAY

1.3 aunistiagiuukaznisinansusadululd wudn esdaeululssseuenvuasumaundaauludmin
gran AesmsaundnenmesnunsUssiiudmumdngiuuarliteyaasuifsafunisiioudvesiniFeu Mg
ToyauazulanateyaiildanmsiauasUszidiunanisfeud waslinanmsussiiuniandhiSouduseyana iesanms
enusasziiuliinFoulasfiRtomavazhioiansaiuayunsSeuiuasufunuamnsisouves]Soues
fedufuimslsafoudesdinisdnaialiagyiinisauas Usedunamuanmauduats Tnsfimafuezuuunnianssndu
J2YL9) pg1aroLlng G]i’mLLaZLLﬁmadﬁﬁlﬂiﬁﬁﬂL%SUV]S’IUV!ﬂﬂ%ﬂﬁﬁﬂ’lﬁ‘VT’]LL‘UU?]ﬂﬁﬂ (Benya et al, 2015) @onAa iy
JaiauanuglunsinanisnaaeunansAinuseAuriiaudaaudne (-NET) luimunauamdiSeulsasouenvuasu
mawdaaiuiiin dredrnsmanmninanismageunansAnwssumnAsrudaain@ne (NET) adiasizsiiten

a

noounaryaudwosnisasuluidazsein ieanagdasulsegdiuszansam esanmsimuinwensdans
Sunsasuunagiasuluindaaudnuddalnsanufnuiesiuideudaosuaragiaeunisimanisnagouma
nsAnwsEivmAFudaaudnm (NET) vesiniFeusnfudeyafiovhlinsianisisounsaeuliaenndesiundngns
fllun1sdnaeu (Sriyaan et al, 2016)

2. wamsAnwuuImdlumsianndneammsussidunanisifeudiSouluamssuil 21 vesngiasululsadou
wnvuaeumaudaamluimingzar nud agdaeululsalvuenvuasumaudaaiuiniudeinissunuu/wumidlung
fimundnenmnsuszidunamsiFoudiiFouluanissuil 21 egluszdvann lneagiaouiidesnslvindngnsnisizouduuy
soulatsuiuuuumdgymin I usnwuuuisediuassufetulaznsfnvidenuesiudesis q aeandosiu
NaN15IT8UBs Phrompitukth et al. (2016) inuiragiianudesnissudurendngnsiineusuuuiaiadivasulatiiie

WinaussaugAIAuMTIaaLasUTsliunan s euivesissusgluseivun warndnansaisiiiemaiseanuiineiv

MIASANTEERS UrInenduaavaiuasuns meundeend || 32
U 36 atiun 2 Weunguniay - 39AL 2568



udnmsiiugunisiauasUseifiunanisifoud nadauasnseenuuuisnisiauasussidiuna msaiandesiotauay
Usziliura MsdniunsinuazUssiliunagiounuannese wagnsinansussdiuanldlunisiauinisdanaseou;
TusaigfinanmsduniaidliiuiagfaoudildldsumetaudunmsiawasUssdiunaniifians lasagfesnssuuuy
mswannAwdafumietes 4 musziunmendie wagssiuamundeuLazawaTaTes Agiaey Liesanagdaou
daaudnwiaulvglildsunisfinymedufnnaians wazasenans lidwinmatiansianisiseunisaeulaenis
Andtasent wazmsiauazUseidiunaiivannnats msiuasdasudaaudnuidviinisaeululsaiouenvuasuman
Saanutiu aglifimsssyauivienlunisiuadeg vililinaseluuemeiniimadangdaeuiificnmd muaunsonsmny
\HorImediuiiase (Sriyaan et al, 2016) Wuiieafunansfinei Songmuang & Kaenin (2012) finuin TsaSouenay
goumaudaanmaslsadsuiifedinlunmsinagiraeuluiniiagdianmsfnumioiniagoianasasimidnlaidans
Fonsrwiviinuesniin TsaFoumunsndangdnaeuldnsamuuduidnuiiiu ussildldnsenieninaginindieen
Uowun asgaeuiimsdsundates deaslmififiadunaeudmndszaunsailunsaou aoandesiudofunuves
Khareng.& Machae, Zozo)ﬁisqdﬂmL%‘aut.aﬂﬁuuaaumauﬂuﬁuﬁmu%’mi’mwLmumﬂiﬁdauslmyjiﬂﬂ'aﬂiﬁmmﬁ’lﬁz:ysia
sUuuuMsUsziunansdansissunisasy iiesanagasumaundulugliiiuniseusundelifiluuszneuivdm
LazAsAeUMALIUIALABUEINTlinssiuauinfiSeuauan Wi linisussdiunanisiSeuresinGeuliussg
MuANUABINTYRMmanans lunsujiRnuingaeumaundinsinmsaeuwasUssiiuiuuidumsizvinnalnlunisdaasy
atfuayuianmMaiiuinnisuasindnededeiiios

URIGHGITE
1. daiauauuzTunisimaidelulyd

ayfaoululsusuensugeumaudaanludminezardinnuseanisdndulunmsimndnenmuszdiune
nsSeuvosidoulumnisaud 21 dudu misnuiiRdosnslimuddysumatauegiaeululsadsuenvuaeu
mam%aa’ma&JNLi'am'mimaiﬁmmﬁﬂﬁaﬁummmmsaﬁugmmaﬂﬂfjmgLm'asﬂu jeludesoniom Tuuaziailuns
staulnsanadalusuuvvesulal ffidusseduanudiugiluaufeseduanuitugs Inefifeiausuuslumstnaide
U4 luusaedu il

1.1 funiseenuvukasimuaiosdeussiliu Sududesatuayuaslifiinuslunisinseinunimves
wosflevszdiulszaneing q sufdneusdaufoRnmsfidunsiensinsgunsteuiuasiite Weliasamnsn
fimunedosloUsiliuifinunnuazasnadeatundngnsidesaiissavsnm

1.2 grumsaniunisiauarusaidunisiseus mssaiauineeaslunsldmalulagaouiimeiuas
LeUndindudmiumsasunazUssidiuna islvnganunsaliiedesiondvialunisusuusenssuiumsusyiiiuldedaivasie
duadulviinFouiidimsulunszuiumsssifiuiioniensedunisiidusnmesBou uazmsinousumaianisuszidu
Ahumsianinvensandadnmnduaznisuidymiadurinuddnlummssei 21

1.3 aunisbiaziuuwaznsiinansusedululd mstaiauiagiiauisenenunanisussdulagld
wé’ﬂgmaﬁuaquﬁLﬂmwaw%fauﬁﬁﬂﬁﬂwmﬁmeﬁuaxLLanasﬁagaQWﬂﬂ']ﬁmLLaz‘UszLﬂuwaaaimfluizumﬁa‘[,ﬁmami
Uszifluflanuuduguandudsslevdlunsiaundis oy waznisduadulingauisadmanisuszdiuluiaundnenin
tnFeulusgAuneyaealisgamanzan sstvenseaumteuivesiseulidenndesiuanudesnisanivyunna

2. Hawusuurlunisideadedoly

msiimAseiiemunguiuunsysadudFoululsaiouensuaoumaundaanilunzunAiadinlv
dieifunsestiedmivagiaeulunslinssuiunsussiiugGoundieiannvinuzmsisousvesySeuluamssuil 21 3o
FuagimumangnseusuauMsiaLazUssiliunanisissuiuuunaunaudmiuagasululsussuenvuaoumau
daany

AnAnssuUIENA
Nuideillasunuaduayun1sideainsudssnnatlsans@nw anninedesisdgevan dyymMuideiani
une.057/2564

MsASANTEERS UrInenduaavaiuasuns meundeend || 33
U 36 atiun 2 Weunguniay - 39AL 2568



References

Assalihee, M., Bakoh, N., Boonsuk, Y., & Sano, I. L. (2021). A Comparison of the 21st Century Teaching Strategies
of Private Islamic Schools Among Malaysia, Indonesia, Singapore, and Thailand. Journal of Yala Rajabhat
University, 16(2), 231-239. [in Thai]

Azurawati, W. Z., Ramiaida, D., & Suzanah, S. (2022). Exploring classroom assessment and its importance in
21st-century learning. Sains Insani, 7(2), 84-91.

Benya, Z., Kaenin,T & Chomchuen, A. (2015). Current Status and Problems of Teaching and Learning in the Islamic
Studies in the Intensive Curriculum in Dual System Schools, Pattani Province. Al-Hikmah Journal,

5(9), 123-141. [in Thai]

Buathong, S.(2017). Measurement and Assessment of Learning Skills in the 21st Century. Veridian E-Journal,
Silpakorn University, 10(2), 1856-1867. [in Thai]

Chanprasart, C., Paiwithayasiritham,C. & Polpanthin,Y. (2017). Needs Assessments Development of Measurement
And Evaluation Of Education. Veridian E-Journal,Silpakom University (Humanities, Social Sciences and
arts), 12(2), 370-384. [in Thai]

Jehsoh, A, Raob, I, Asae, S., & Hasimae, A. (2023). Embracing New Challenges: Thai Reading Assessment in the
21st Century for Socio-Cultural Contexts in Thailand's Deep South. AL-NUR Journal of Graduate Studies,
Fatoni University, 18(35), 233-251. [in Thai]

Jitlung, K. (2019). The desirable characteristics of teachers in 21st Century. Journal of Yala Rajabhat University, 14(1),
138-148. [in Thali

Khareng. M. & Machae. R. (2020). Teaching and Learning Conditions of Islamic Teachers in the Famous Islamic
Private Schools of the Three Southern Border Provinces. Prince of Naradtiwas University Journal of
Humanities and Social Sciences, 7(1), 111-127. [in Thai]

Mani-on, S. (2016). Assessment for learning. Journal of Education, Silpakorn University, 14(1), 15-25. [in Thai

Meesanga. J. & Rungtaweechai, I. (2018). A Study of States and Problems of teachers about The Measurement
and Assessment of 21st Century Students’ skills in Phanakhon Si Ayutthaya Primary Educational Service
Area Office 1-2. ARU Research Journal, 5(2), 93-100. [in Thai]

Ministry of Education. (2010). Guidelines for measuring and evaluating learning outcomes according to the Basic
Education Core Curriculum, B.E. 2008. Agricultural Cooperatives Association of Thailand Printing Company
Limited. [in Thai]

Phrompitukth, S., Piromjitpong, S & Pornjaroen, 1. (2016). Conditions and needs in the development of online
training courses to enhance teachers’ performance on student learning outcome measurement and
evaluation. Srinakharinwirot Academic Journal of Education, 7(1), 79-87. [in Thali

Prasertsin, U., Srihaset, K., & Laonoi, A. (2021). Guidelines for Competency-Based Assessment in the 21st Century.
Journal of Educational Measurement, Mahasarakham University, 27(2), 16-31. [in Thali]

Sangprateeptong.S. (2018). Guidelines for Assessment of Learning Outcomes in the 21st Century. Ubon
Ratchathani Journal of Research and Evaluation, 7(1), 1-10. [in Thai]

Sirum.U., Chaiso. P., Ekwarangkul. P., & Ugsonkid. S. (2020). Strategies of Assessment for Learning for Learners in
the 21st century. Sripatum Review of Humanities and Social Sciences, 20(1), 193-206. [in Thai]

Songmuang, S. & Kaenin, K. (2012). States, problems and needs of teachers in instruction in Islamic Private
Schools. Al-Nur Journal of Graduate School of Fatoni University, 7(1),19-32. [in Thai]

Sriyaan, Z., Taugkleang, K., Koonruk, M & Manraden, A. (2016). Problems of Classroom Research of Teachers in
Private Schools, Satun Province. Al-Hikmah Journal, 6(11), 11-25. [in Thai]

Tharaworn.K & Tangdhanakanond.K. (2017). A Needs Assessment of Teachers for Developing Learning Assessment
of Secondary School Students. An Online Journal of Education, 12(2), 370-384. [in Thai]

Yurarat, S. (2016). Writing a research report in social sciences and humanities. Vision Prepress. [in Thai]

MIASANTEMERS UrnInendeaaiuasuns meundeani | 34
U 36 atiun 2 Weunguniay - 39AL 2568



Journal of Education, Prince of Songkla University, Pattani Campus
PSU- Vol.36 No.2 May — August 2025, pp. 35-47

Research Article
Development of a Scientific Inquiry-Based Experimental Kit (5E)
on Basic Direct Current Circuit Analysis for Solar Cell Power
Systems to Enhance Academic Achievement in Energy

Technology for Undergraduate Physics Students

Weera Punin*
Ph.D. (Applied Physics), Assistant Professor
Discipline of Physics, Faculty of Science, Lampang Rajabhat University

*Corresponding author: verapunin@hotmail.com

Received: May 4, 2024/ Revised: January 28, 2025/ Accepted: January 31, 2025

Abstract

This research aims to: 1) develop and evaluate the effectiveness of a scientific experiment kit on the
topic "Basic Direct Current Circuit Analysis for Solar Cell Power Systems" with an effectiveness criterion of 80/80;
2) compare the learning achievements of students enrolled in an energy technology course before and after using
the developed scientific experiment kit; and 3) examine the satisfaction of undergraduate physics students with
the experiment kit based on the 5Es inquiry-based learning process. The sample was 15 third-year physics students
from Lampang Rajabhat University, Lampang Province, selected through simple random sampling. Research
instruments included: 1) the developed scientific experiment kit for analyzing basic direct current circuits in solar
energy systems; 2) a learning achievement test for physics students; and 3) a questionnaire assessing students’
satisfaction with the learning process using the experiment kit and the 5Es model. Data were analyzed using
percentage progress scores, mean, standard deviation, and paired t-tests. The results revealed that: 1) the
evaluation by experts showed that the developed scientific experiment kit was of the highest quality and had an
effectiveness score of 86.67/82.67, exceeding the specified criterion; 2) a statistically significant improvement in
learning achievement was observed at the .01 level, with post-test scores significantly higher than pre-test scores;
and 3) students expressed the highest level of satisfaction with the developed experiment kit. These findings
indicate that the scientific experiment kit facilitates the transformation of abstract concepts into concrete
understanding, enhancing students’ comprehension of basic direct current circuit analysis for solar cell power

systems. Furthermore, the kit promotes long-term retention of knowledge and its practical application in daily life.

Keywords: Science Experimental Kit, 5E Inquiry-Based Learning Process, Learning Achievement
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Abstract

The purpose of this research was to compare the scientific modeling ability and scientific explanation
ability of students before and after learning through model-based learning instruction, and to compare these
results with those of students who learned through traditional instruction. The research sample consisted of 70
grade 8 students from 2 classrooms of Triamudomsuksapattanakarn Phatthalung School, obtained by cluster
random sampling. One class was randomly assigned as an experiment group and another group was assigned as a
control group. The research instruments were 1) lesson plans based on model-based learning instruction, 2) lesson
plans based on traditional instruction, 3) a scientific modeling ability test, and 4) a scientific explanation ability test.
The statistics used for data analysis were the mean, standard deviation, and t-test.

The research findings showed that the scientific modeling ability and scientific explanation ability of
students who learned through model-based learning instruction were higher than their pre-learning counterpart
abilities at the .05 level of statistical significance, and were higher than the students who learned through traditional
instruction at the .05 level of statistical significance.

Keywords: Model-Based Learning, Scientific Modeling, Scientific Explanation, Secondary Education
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HANITTYULTTEUAZULUAINAIN7 0 INN 15T UVUTIA0IN N TN ImanTvesdniseuiiseun18n3innI15i5eus Inely
uvuiiaeniiugissninnouseufunausey

fauiseu (n=35) naseU (n=35) _
t Sig
AZWUL M SD M SD
(24 AzLU) 8.40 2.703 17.69 3.359 17.819* .000

*p <.05

9111579 3 wudn dniSeuiiGeusnenisdansiseuilaelduuudiasndugiu Sazuuuanuanansalunisaina
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M SD M SD
1. MIATNUUUTIED9 (10 AZLLUY) 3.23 1.395 7.14 1.537 17.047* .000
2. mawAlvUuUawuudigss 3.43 0.948 7.60 1.440 14.766* .000
(10 AzLuL)
3. MaUTsugULaz UssULUUINa0d 1.74 1.197 2.94 0.938 5.274% .000
(4 PELUY)
*p <.05
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ASLUU t 19
M SD M SD
AU (18 AZLLUL) 9.31 2.220 8.97 1.992 0.680 0.499
PRASEU (18 AZLLUL) 14.77 2414 9.34 1.798 10.669* 0.000

*D <.05
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M SD M SD
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2. vangu (6 AzLUL) 5.46 0.817 3.89 0.832 7.973% .000
3. Mslivewa (6 AvUuL) 3.83 1.424 1.11 0.900 9.531* .000

*p <.05
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4. nan15USUIBUANNAINNTAlUATES 9IRS UNELTINEANEANSVBIUNS BUTUNSENAN WU 2 MSeUAI8NTS
Fan1siseuslaglduuudasadugiussninmeoudeuiundaioy
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KanISUTgUTgUAZUILA N IN50lUNITaT 1A 05 U BTN 1man syl TeuiSun18n15IAN TS e Ing 1Y
uvuiiaeniiugissninnouseuiunausey

AausEY (n=35) nau38Y (n=35) )
t Sig
AZHULY M SD M SD
(18 AZLUL) 9.31 2.220 14.77 2414 13.852* .000

*p <.05

MNP 7 wudh dniFeuiiBeusisnsinnisSeuslaslivuuiaeafugiu Sazuuuawansalunsaing
MeosueldvingimansneuTounazndaieou Aswindu 931 war 14.77 auddu W eTouifisuanadovesazuuy
wuin dniFeuiiFeusemsianisSeuslaglivuuhasadugruimiuamsalumsaiemeuedinemansvdaniou
genineuSsusgaiduddymsadafisziu 05

M1519 8
WM U UALUUUAIINAINITOIUN IS AT AT UIENTI TN ImIans vealnTeuiiiseun1en153nnsiseugine 1y
uvuTaeutugiussnineussuTunausey ugnmuesrUssnay

" flaulsgu (n=35) wauSeu (n=35) S

29AlszNdU t ig
M SD M SD

1. Tenand14 (6 AzuUL) 4.34 1.187 5.49 0.743 6.545* .000

2. vangu (6 ATLUL) 3.91 0.887 5.46 0.817 9.309* .000

3. Mslivena (6 AvUUL) 1.06 1.027 3.83 1.424 11.101* .000

*p <.05
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05 ynesdUsznau lnvesduszneufitnissuliszduniuaiunsagsiiqnio esdusenoud 1, osAusznoud 2 uaz
osAUsENOURl 3 Auddy

aAusENa
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MnwamFiTenuin dnideuiiGeusensiamsisouilaglduvuiasaiuguiimuanmnsalunisaiauuiiass
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Wunsimuanuannsavesinieulussduszneud 1 msadianuudiass wazesdusznaudl 3 msiwisuiiisunas
Useifiuuuudians arndulududl 3 dudauvasudluvuudians dndsuaglddauuas uflawuusiass Tnsngdaaiali
FniFsuliuuuasditanmdusussmnndedu Sudidunisimuiluesduszneud 2 nsufladulsuuudians
uenaniiinGeuarldiaueiiosfivse Wisuifley uagimnbuuuiiaes ssriateunasvdeusudeidinnuuansig
fuagnsls lindngu wazimmmalalunisuiulgs Fsdidiutnglunsfauanuannsavesineulussdiusznoui 3 ms
WisuisuuazUssfiuuuudians vildiAnauilndidaugniesauysald s u aemadesiu Chomehid (2009)
Faikhamta & Supatchaiyawong (2014) wag Hamin Baek et al. ( 2011) ina1231 n1siinieuldiuseudiou eiuse
wanslalauauLe SINAUARFUAMAIMYBILUUTIARY PrslminiSeudwauinisauainsalunsaiisuuudiasmig
Inermans aeandesiunguiinsaiianiug (Constructivism) find13in msad1smnuiFesendannuiifuvesusiazau
Feulesduuszaunsaivdedeyalmi uaznguinsiFouiwndiaan (Cognitive constructivism) AuuuIAavas Jean
Piaget findmin e Feulsianusaldnrmififogiuudtamuazesuedeiiind uld {13 suasldanufnuazuanam
anufiielilddmeuiliiAnusraunsainmaFouiifiudu uenaniludud 4 Tuversuuudraes TniFouarldin
wuuaesiiusuugslifanysaiduudulFesvisanunisaiduiiuandisluands Wumsveeanuliniededu wee
nszfulvinGousansuRaiuiuaesfiaisduansaesusaniunnidu q liutel msazUsuuzudlvosdls
donnnosiunguinsaielesnisiseu; (Transfer of leaming) ¥e4 Thorndike
dewSsuitsunuaunsalunisaiauuuiasamaineimansusazosduszneu wuitesdusznauiitniSoy
fiszdunuanansagefigaie ssduszneud 2 msudlvusudgsuuudiass ilesandniFeuldiinnislédeya ndngu

@ 4

fadnualinUssneunsadauuaeaiieimuiuuuasafuiifeglileuauysaifiu suisinGeulduiueine
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wuuassduguteiauiliniuansalunmsadisuudiaem wﬁmmmams?uaqﬁﬂﬁauqﬂ%u GRILLENAISRIVERTINIER
Supatchaiyawong (2013) ﬁﬁ’m’]ﬁa‘i’aLLaz‘wm'wﬂ’ﬂL%‘Uuﬁ'L%'auimamﬁmmm%‘aufimﬂ%’mmﬁaauﬂugmd’mlmﬁ
fuvudassmanudniies Insadsezneniignieuazgndesunsdiusuauiuiu asnadosiunuiferes Eiamboon
(2020) fnuininGeussdutuiseunui 6 ASeusensianindouilngliuuuhasadugudauannsalunisais
LUUTIaeINYINEIEaRTaanIunasiSoray 70 warganinindsuiiFeusionisdanisiiouiuuund suadenndes
AU9T o984 Pradubmuk (2023) wazsu3deves Kuatthai (2020) #inuin YnideufiiFoudienisinnisiSeuslagld
wuudtaendugiulanuanunsalunisaiuuuiasmaineimansgaininnasiosas 70

2. wamsdansizeuilaelfuvuraesalugifidenuanansalunisairesdeduneddnemans

NnramMIdenud dnideuiiFeusonisiansiiouilasliuuudasaduguimiuaunsalumsaidesung
FanemansganithiSeuiieusionisinnisSouiiuuuni wasiazuuundasouganinneusousteditodfameadia
fiszitu 05 Tnefiwannsageiuluynesdusenavaenndesivanigiu edumeliin mefaniaeuilnelduuudiasaty
gruansaRauaasalunsadisies el dinermansvesindeuld eswiniiduianssuiiaenndosiu
asfdsznaunisadsmesuieidsingimans e tulsziiiuuuudians duadulidniseuiiuanudAgyvendngiu Tutud
tnBeuazlalinszuiunmsesnuuunimaass dufiunmsmeass vieRnudua’ iesusndoyalsedndiiAadoes
(Faikhamta, 2020) nszuaunnsfana viliiniSounsemindenuddyveandng i amnsnszyndngruiigndeuay
AsURIUsaNITatvayudena1381e (McNeill et al, 2006) tws1glunisasnadiesvieddngimansinissuasaasld
pdngrulumsesuigynngmsnifuansatwhlitnSeuinanudlafindemindu (Bell & Linn, 2000) lutugdauuag
uflauuusiaes heliinFeuiaudunisiinama iemnluduiinGeursldusulguuuaemwowmiliaenndosty
NangIu ﬁ’m’laﬁﬂi’]ﬂLU%EJ‘ULﬁ&JUﬁ’ULLUUﬁT’maW@ﬂﬂgu (Schwarz et al., 2009) suaSsusuiuLUUS A A RNvR A
Pifimsdnuvasednsls fimawalalunisuiuuss Tnglimmuangndesazasufuitoidenlomdngiu Tugnisusulse
wuvaesiiauysaifeiu Fuvuaesastisdaaiudnenmlumslideyauasndngudais dn vileesureusingnisnl

MIASANTEMERS UrnInendeaaaiunsuns meundeaid | 57
U 36 atiun 2 Weunguniay - 39AL 2568



yssssuvAeteiivawa v lidniseusdnidenndngiuuas Ivingraiiaumunzaumngreddunisneumaiuvie
atuayudana1ig1s (Premkamol, 2015) wag (McNeill et al., 2006)
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Jugnuiuszuvesulawibidneuiazuuunisadedesuiadaineimansdndusesas 73.03 lnetndoudiulng
ansasvydendmsimienaudnuldgnies musaunsnssyndnguldgndesasimnzay aenndosiunuidbes
Tarawan & Nuansri (2021) fivinideudanuin dniFeudiBousensinnisBeuslagliuvudasadugndanuamisaly
nsad1emeuedinermansgenitnouSeu wazauideues Premkamol, 2015 finudn YniFoudliFeusionisdvasy
whnvuassdugudazuuunuanansalunsaiadesuieddnemanseglussduiun uaziidadsvesnzuuy
genininGeuiieusnensiansounsaeunuuund Wefinnsanazuuunnuannsalumsaiemeduedsineiman;
Tuesduszneudl 3 msliimama nuindazuuusiiign eAuselddn TunszuiunsFeuidadfanssuidaaduliiniFeu
§fnnadenlssseninadngiu udnns noufimaineiemans fuuuudaesiitnFouadsduldfiome violidaau
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Abstract

This study aims to analyze sentiment towards teacher training and classify associated issues using
supervised machine leamning. The research methodology comprised four main stages: data collection and
preparation, data processing, modeling, and model evaluation. Data were gathered via Google Form from 466
pre-service teachers at Rattanakosin Rajabhat University who participated in teacher training during the 2023
academic year. After filtering and randomizing, 784 messages (80%) were allocated for training data, while 196
messages (20%) were reserved for testing. Supervised leamning techniques were employed to develop models for
sentiment analysis and issue classification. The results indicated high accuracy for both the sentiment analysis
model (0.94) and the issue classification model (0.88), demonstrating effective prediction capability. Of the 196
analyzed messages, sentiment analysis revealed 110 positive sentiment messages (56.35%) and 86 negative
sentiment messages (43.65%). Following classification, nine distinct issues were identified, with notable categories
including teaching (97 messages, 49.49%), student-related concerns (35 messages, 17.86%), and miscellaneous
issues related to school (1 message, 0.51%). The results can be used to better prepare pre-service teachers in
various aspects, particularly in addressing issues related to students, which were identified as the most negatively

perceived aspect, ensuring more effective teacher training experiences.

Keywords: Sentiment Analysis, Classify Issues, Teacher Professional Training
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3. mswmunlaea (Modeling) {idethysniusnuUasdayalieglusduuunnmes (Vector) gl Count
Vectorizer 789 sklearn Felumsdnnisisianunasninandeny uazdmivluguuuuinnnes ndurinisaiags
#1 Bag-of-Words (Bow) udaldgeiflunisiinduiedes uiidessnyadeyafinduiisrurudenrunduin fonmndunais
wazdonnudsauiiunndrsiuegstaau Joyaynisaduyadernuilliaugatu (Unbalance data) §3sedsvhmsaiiia
Fomnuliusiazdrmnuidninruaunatu lnsnafindorrundsauiarderui unaslifisausintusuaures
Toaudsuan laglgiendu SMOTE (Synthetic Minority Oversampling Technique) S?fa%dwﬁammanﬂLm'axﬂi'?aﬂuaﬂ
anuEnlumsifindeeu vildlddornundaun fernudauiazdormudunarsiifidruuiiude 457 demnu
pdsniugisorhmaaindinnaiinsizianuiniitosuun (Classify) fomnuindutorudain donm

P

fidunanswiedornudsau uazlunaiiaszivsziiulunsinyszaunsaiivdnagiesuunyssiduiiiAeaiuns
Anusvaunisalindnag Inel¥ana3iin Multinomial Naive Bayes (MNB) duumafinnisiSouduuuiinstiug

4. nMsUsziiunalung (Model evaluation) §33uUssilunalunaiianeianuiantunisinUszaunisel
In¥naguarlumaiinesivssfuiietumsiinussaumsaiindnag tneld skleam lunisnaaeuluiaa viililduans
Usziiulunadiaszsinnudndidnensilnszaunisalindnng fmnsne 2 wazsnanisusziiulumaiinszilseiiu
fifeadestumsiinszaunsalindnag fmsn 2

A1919 2
wan1sUszdulimainsieinnuginiiienisiinyssaunisalininag
AIEN AANULLILEN AATERN Aade
(precision) (recall) (f1-score)
WWauIn (pos) 98 94 96
Junans (neu) 11 1.00 20
\Weau (neg) 92 94 96
A1IA1UANABY (accuracy) 94

9111519 2 namsusziulaeaiieneirnudaniifsentsiinusraunisalindneg Wefiorsandianuusiug
it Swauderruillunahuegndeusarussanideufuiuudornuiluearugindusamiu feog
s¥de 11-98 \flefarsanarmszanaziiuin SauderuiilunavimnegniesiasUssiamifisuiudnuteany
fifuvssianiy danegsening .94-1.00 MnAesLsiuay Aanusednviilildatads Smmeferuannsnves
Tunalunsduundeanuusazusziny fianegsening 20-96 uaziilefiarsandiaugnies sid1 94 wandliifiuindiuou
Forrilinarinuegniesiammaynussimifieutusunuderuiamueiidigs msdssidufuuuienesianuidn
fituszavs nmfunsfisnaugndasedietien .50 waragiivszAvsnmlunmsyiunefinidedaugnaesiia .65 Fuly
(Contreras et al., 2022) ﬁuﬁaiumaﬁLﬂ51sﬁmmiﬁﬂﬁﬁmmmmsﬂumiﬁwmaimai’mﬁﬁﬂssﬁw%mwﬁ

P19 3
WA TUsAlUUUTIae T IsUssa U U sRnUsaunisalirdneg

Usziiuiieafunisiinuszaunisalindnag AIANKINEY  AAdINSEAn Aade
(Precision) (Recall) (f1-score)
NUADU .98 .83 .90
mshesmiugdu 91 82 86
Unitey 89 95 92
Asfiies/o fmer/Hhetine 92 95 93
HUIMI/N15UTIMS 81 90 85
Nuuenmilonudey 65 96 77
ileutin@nwiinaou 38 1.00 55
SIS 30 1.00 46
Bu 9 55 1.00 71
A1AURNFBY (Accuracy) .88
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veslunalunisuundonnuusiazyszian danegszning .46-90 uaziilefiarsandimnugnies fien .88 uandliiiiuiy
Frundomnuiiluearuegniesimuannussiamidisutuinudeauiamedadeudisgs dufeluinaiinmes
ArudAnifnnuannsalunsihuelassufidusyansamd

nsiAssvideya (Data analysis)

msleseieuiEndenisiinszaumsaiinneguasUssiiuiieadesiunsiinUssaumsalivnasluaded
fidehdeyagamaaeuimaasy Busnmsuszananateyalasnisiadiduddes audmeavsedilidennumng au
ARBsINEITIANEL Warausnusz iy Mnduhnmadeugenaaeuseluna ATz AniiineniFinUsyaunisal
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NAN15398
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110 doau Anlduderay 56.35 Lazdendidsau 311U 86 Tarny Anduseeay 43.65 uanaren1nuszneu 7 Laswa
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anusznau 10
Tauuay oAz veITenMUAA UTHIAUTINg 1T U sRNYsyaunsalinidnag

100 4 49.49%
oS
ey
=
&
a8
=
=
051% 0.51%
a5* a
g

f1319 4

FaudenuugazUssiauing e unsiinUssaunisalindnnzdmungunuan

g dd v o AN
USLAUNLNEUDINU 594
= o un (pos) au (neg)
NIANUIZAUNITAUIVITNAF 3 > - > - >
JT1UIU VY8 ATUIU Y[ VMUY Y[
NUADU 76 69.09 21 24.42 97 49.49
Hnieu 5 4.55 30 34.88 35 17.86
MSYnUTIAUL Y 17 15.45 15 17.44 32 16.33
ALY/ dnen/fnein 12 10.91 7 8.14 19 9.69
HUIMI/N15UTINS 0 0.00 9 10.47 9 4.59
amuaﬂmﬁamuaau 0 0.00 2 2.33 2 1.02
Tsa5eu 0 0.00 1 1.16 1 0.51
AU 9 0 0.00 1 1.16 1 0.51
591 110  100.00 86 100.00 196  100.00

91NA1519 4 uansTautennuusazUsziuiiA sadostunisiinszaunisalindwagsuunaiuaiuidn
TunmsamvesUsziuifertoatumsiinyszaunsalivdnag wui Wudemnaludssufefunuasuanniign Sy
97 $an1u Antdudesay 49.49 sesasunAeUsiiuAnaiulnEeu $1ury 35 Jernu Anduiesay 17.86 uazuseiiu
fifeefianfeUssiiuiaiulsadoutarysziiudy q Suudssifiuas 1 demnu Aadufosas 051 uaziloduunmy
ArwdEn nudt enudAndesuandudnilvgidulssiuiiunuaey Tnefiauddniduuin 1w 76 feanu Aandu
$ovar 69.09 duauidndseutudnilug dulssiuietuingeu Swau 30 Yeanu Andudesas 34.88

anUseHa

1. AR TITeIA vafuUszfuiiiA vadesdunisinszaunisalinndnaguestennuiidanuidnidsuan
vesindnwilnUszaunisalivdnag In1s@nwn 2566 uminendesiadgnausaulnduns ddeanudauin 4 Ussiau
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Soud AnUFoR uaziieunnamesluunummifinglunisaeu msvihununsaeulazienansinsg fieitos saufenis
JanstuiSeu aenndasiunanisinyiues Flores et al. (2014) ua Trifoni & Borici (2024) AldAnwmumasosinAny,
AnUszaunmsaivInaguagnuitndnuiiinUszaunisalindnasiiyuueadsuinlubeaffunuasutasunummii
yosazlunisaou yuveadsuaniaziouliifiuisnnumiud-lafsafunsuuamiiag fadudsd dndnuin
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thAnwiilnuszaunsaiindnasliianinuensiunsaeu mujifiviifiag aunsadeulesssninmauiuazns
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2. MnnamsIToifefulssfuiliAsadesdunsiinuszaunisaiindnagvestenuiiiinuidndaves
dndAnwiflnUszaunisalindneg Insfinw 2566 uminerdesnsgnauioulnduns wuirdidernudsaunanidety
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Abstract

This research originated from the pilot project aimed at developing student teachers for service in rural
areas under the "Kru Rak(sa) Thin" project, supported by the Equitable Education Fund (EEF). The objectives of this
research were 1) to study the format for searching, screening, and selecting scholarship students for the Kru Rak
Thin Project. Yala Rajabhat University 2) to study the format of preparation activities before entering scholarship
students at Yala Rajabhat University and 3) to analyze the process of searching, screening, selecting and preparing
before studying with guidance services. Qualitative research was conducted by collecting information from
documents field operations in-depth interview group chat The main informants included 28 students who had
been selected to enter the Kru Rak Thin project. Secondary informants included 30 people involved. Data were
analyzed by providing meaning and descriptive interpretation.

The results of the research found that 1) the format of the search process Screening and selection
consisted of 1.1) roles People involved in the screening search process 1.2) Steps of the screening search process
1.3) Important points in the screening search 2) Preparatory activity formats before entering study included: The
process of entering the pre-teaching camp for teachers under “Sema Mining Camp” as follows 2.1) General
knowledge and ability test in 5 subjects: Thai language, English, mathematics, science, and teacher competence.
These were combined with evaluating camp behavior through observation. Take the career readiness test and
personality tests were taken as component in considering individual students. 2.2) Parent meeting and making
a scholarship contract. 2.3) Teacher competency activities 3) Form of the search, screening, selection process and
organizing pre-class preparation activities. was found to have a relationship with the guidance process for all
5 services, including 1) individual information collection services, 2) information services, 3) counseling services,

4) personal placement services, and 5) follow-up services.

Keywords: Searching Filtering Selecting, Preparatio,
Student Teachers of Kru Rak Thin Students Scholarship Project of Yala Rajabhat University
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Abstract

The objective of this research article was to study a model of school curriculum administration that met
the individual differences of Naresuan University Secondary Demonstration School. It was a qualitative study using
a single case study approach. The researcher selected the case study through purposive sampling, focusing on
Naresuan University Secondary Demonstration School. The informants included the director, deputy director,
head of the curriculum unit, and heads of the eight learning area groups. The research instrument used was a
semi-structured interview. The researcher collected qualitative data through informal group interviews and
analyzed the data using content analysis.

The findings revealed that Naresuan University Secondary Demonstration School had an educational
institution curriculum management process that responded to individual differences, consisting of: 1) Curriculum
Analysis 2) Curriculum Development, which resulted in an institutional curriculum designed to accommodate
individual differences, often referred to as “a classroom with no specific curriculum.”3) Curriculum Implementation,
which involved publicizing the curriculum, providing guidance for students in selecting elective subjects aligned
with their aptitudes and needs, and offering continuous support from advisors and guidance teachers throughout
the curriculum'’s application. 4) Monitoring and Control, overseen by Naresuan University, the Faculty of Education,
the Faculty of Science, and the Science Classroom Project in Schools (WMS). And 5) Supervision, which included
various methods such as professional learning communities (PLC), Open Classroom, classroom visits, mentoring

supervision, and self-evaluation supervision.

Keywords: Curriculum Management, Individual Differences, Demonstration Secondary School,

Naresuan University
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Abstract

As technology continues to evolve, its integration into education has garnered significant attention. Despite
the growing body of knowledge regarding educational technology in various fields, there is limited information on
the use of technology to support learning strategies, particularly within the context of Thailand. This study aims to
address this gap by examining the effects of technology-based grammar instruction on: 1) students' use of English
grammar learning strategies (GLS); 2) students' grammar achievement; and 3) students’ perceptions of technology-
based grammar instruction. This quasi-experimental research design collected data from two groups: an
experimental group and a control group. The experimental group consisted of thirty-five First-Year English major
students who received technology-based grammar instruction. Meanwhile, the control group, which comprised
thirty-four students from the same course, followed the traditional instruction without technology integration and
the researcher was not their instructor. The research instruments included

Grammar Learning Strategy Inventory (GLSI), pre-tests and post-tests, and focus group interviews with
six volunteers from the experimental group. The quantitative data was statistically analyzed by frequency,
percentage, means, and standard deviation. This included conducting a t-test to compare the scores of the
experimental and control groups. Thematic analysis was employed to analyze qualitative data from the focus
group interviews. The findings revealed that while technology-based grammar learning activities did not significantly
affect students’ use of GLS, they did improve grammar achievement. Additionally, the results showed both positive
and negative perceptions among students regarding the use of technology for grammar learning. This study
underscores the importance of integrating technological tools into teaching to improve students' English grammar

learning outcomes.

Keywords: Technology-based English Grammar Instruction, English Grammar Learning Strategies (GLS),

English Grammar Learning Activities
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Introduction

Grammar is an essential skill for learning the English language, especially when studying it as a second
or foreign language. Learners are able to use English accurately and appropriately when they have a good
knowledge of English grammar. This subsequently leads to the development of other language skills such as
listening, speaking, reading, and writing (Ellis, 2006). Despite its importance, many students find that learning
grammiar is challenging and complicated. It is a teacher’s job to help students overcome the challenges of learning
grammar and achieve proficiency in English language usage. A variety of learning approaches have been suggested
to be incorporated by teachers to help learners understand how they learn best. One notable approach in this
regard is the employment of Grammar Learning Strategies (GLS), as advocated by scholars such as Cohen (2011),
Chamot and Harris (2019), and Pawlak (2016). According to Pawlak (2016), GLS can promote learning autonomy
and facilitate successful grammar learning. Similarly, Cohen and Weaver (1998) emphasized that learners who are
not trained and encouraged to use learning strategies will lack the skills to adapt learning strategies to their own
benefit.

Therefore, teachers must create opportunities for students to experiment with a variety of strategies and
engage in learning experiences both inside and outside the classroom. One effective way to help create engaging
and efficient learning experiences for learners is by integrating technology into teaching. Due to the rapid
development of technology, teachers have unlimited access to information, which results in diverse and more
effective teaching media (Santos et al., 2018). Utilizing technology such as electronic devices, multimedia, or digital
resources with language learning activities can create motivation and inspire learners throughout the learning
process (Adara & Haerani, 2021; Byrnes & Wasik, 2009; Roy, 2019; Yoon, 2013). Several researchers have suggested
using technology as part of motivational strategies for learners (Alizadeh, 2016; Al Kaboody, 201 3; Deldeniya,
Khatibi, & Asam, 2018; Mahmoudi, 2020).

As a result, today's teachers are interested in using technology to teach grammar effectively, as evidenced
by several studies that explore the benefits and importance of incorporating technology into grammar instruction
(e.g., Cam & Tran, 2017; Saeedi, & Biri, 201 6; Summerhays, 2020). It has become crucial even in contexts with
limited resources (Hockly, 2014). Furthermore, the efficacy of digital teaching tools used in grammar instruction
has recently been an area of research interest, including web-based learming (Summerhays, 2020; Zaman, 2022),
video-based learning (Perdani, 2022), mobile applications (Kashanizadeh & Shahrokhi, 2021; Purgina et al, 2020;
Vu et al,, 2023), Mobile-Assisted Language Learning (MALL) tools (Refat et al.,, 2020), gamified learning (Hashim
et al,, 2019; Waluyo et al., 2023), and multimedia instruction using animated situation comedies (Saeedi & Biri,
2016). Some educators have concluded that technology has revolutionized the way grammar is taught and how
GLS is used by students (Conrad, 2000; Johns, 1991).

However, despite the growing body of knowledge about educational technology in many fields, there is
limited information on the use of technology to support learing strategies, particularly in the area of grammar
and within the context of Thailand. This significant gap has led to the necessity of conducting this research. In
order to bridge the gaps, this research intends to study the effects of employing technology-based English grammar
learning activities on students' use of GLS, achievement of English grammar, and their perceptions. The findings of
this study can inform the development of lessons and learning activities that give students the opportunity to
practice grammar learning through various technology-based activities. The results may also offer evidence to
support educational policies that promote technology as an effective tool for teaching and learning. Our growing
understanding of how to use technology to enhance the efficacy of learning English grammar can be beneficial for
language education. It would open the door to more effective teaching strategies that promote active participation
and foster a deeper understanding of grammar concepts through interactive and multimedia-rich learning

experiences.

NIASANAERS UnIneduaatuasuns metnundeenil | 98
U7 36 atiuf 2 Wounguniay - Fa 2568



Research Objective

This study aims to examine the effects of using technology-based grammar instruction on 1) the use of
English grammar learning strategies (GLS); 2) English grammar learning achievement; and 3) students’ perceptions
of technology-based grammar instruction. This study attempts to answer the following research questions:

1. How do technology-based English grammar learning activities affect students' use of GLS?

2. How do technology-based English grammar learning activities affect students' grammar achievement?

3. How do learners perceive technology-based grammar instruction?

Research Framework

This study used Pawlak's Grammar Learning Strategy Taxonomy Framework (Pawlak, 2013) to explain the
strategies used by students. Pawlak has divided English GLS into 4 areas, namely: 1. metacognitive strategies (e.g.,
setting up a schedule to review grammar); 2. Cognitive strategies (e.g., discovering grammar rules by analyzing
sample sentences); 3. Affective strategies (e.g., finding ways to relax when stressed); and 4. Social strategies (e.g.,

reviewing grammar with other students).

Methodology

Research participants

To answer the research questions, the researcher employed a quasi-experimental research design to
collect data from two groups: an experimental group and a control group. The experimental group consisted of
thirty-five First-Year English major students who received technology-based grammar instruction. The researcher
served as the instructor for this group during the research period, which allowed direct access to the students,
curriculum, and classroom dynamics. Meanwhile, the control group, which comprised thirty-four students from the
same course, followed the traditional instruction without technology integration and the researcher was not their
instructor. Although the control group did not receive the intervention, they remained a crucial part of the study
for comparative analysis. Both groups enrolled in the course called “English Usage for Communication 1.” This
course was compulsory for the First-Year students in the English major program. It aimed to provide students with
knowledge of fundamental English grammar. In this course, various teaching methods were employed, including
lectures, individual activities, group activities, paired activities, discussions, and technology-based learning activities,
especially in the experimental group.

Variables

In this study, the independent variable (IV) was technology-based English grammar instruction. The
dependent variables (DVs) included: (1) students' use of grammar learning strategies, (2) students' English grammar

achievement, and (3) students' perceptions of learning grammar through technology-based instruction.

Research instruments

This study employed research instruments as follows:

1. The researcher used a pre- and post-test, consisting of thirty multiple-choice questions, to measure the
students' grammar knowledge before and after learning technology-based English grammar learning activities. The
test was aligned with the course’s content and was piloted with fifteen non-sample students who had similar
characteristics to the sample group. The researcher used SPSS to calculate the test's reliability (Cronbach's Alpha),
resulting in a coefficient of 0.709, which is considered acceptable (Nunnally & Bernstein, 1994). This indicates
sufficient reliability for the research.

2. The researcher adapted the Grammar Learning Strategies Inventory (GLSI) from Pawlak (2018) to assess
the characteristics of GLS used by students. The GLSI, comprising 70 items, was divided into four strategies, as
aforementioned. A 5-point rating scale was used to identify how frequently respondents used each strategy. The

options ranged from very seldom, rarely, sometimes, often, and very often. The researcher used this set of
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questionnaires in the earlier study (Jaruteerapan, 2022). It was subjected to a quality testing procedure, with a high
internal consistency coefficient (Cronbach's alpha) of 0.82 (Pawlak, 2009). The researcher translated the
questionnaire from English into Thai and evaluated the questionnaire's validity using the Index of Item Objective
Congruence (I0C). Feedback from three experts was obtained to assess the content's alignment with the objectives,
its relevance, and overall validity.

3. The researcher designed twelve grammar learning activities using various technologies to supplement
teaching in the course. Each activity integrated technology to foster modern, engaging, and participatory learning
experiences, allowing students to practice independently. The content was adapted from course materials and
structured for basic grammar learning. Multimedia resources like quizzes in ClassPoint, interactive drills in TSU
MOOQOC, and external videos were used to support active learning and student interaction. The activities were
categorized into in-class interactive sessions and self-paced outside class practice. The researcher used the ASSURE
model (Smaldino et al., 2014) to plan the technology-based activities, ensuring a systematic approach to teaching.
It is important to note that this was the researcher’s first time teaching these lessons. A full trial beforehand would

have helped evaluate their potential success and identify possible issues.

Data collection

The data collection process includes the following steps:

1. Before the start of the course, the experimental and control groups conducted a pre-test to measure
their initial knowledge of English grammar related to the course contents.

2. In addition to the pre-test, the experimental group also completed the pre-course survey called the
Grammar Learning Strategies Inventory (GLSI), adapted from Pawlak (2018).

3. The experimental and control groups studied the course, which spanned 15 weeks. Each week,
technology-based grammar learning activities were introduced as supplements to the experimental group.
Technology was utilized as a tool to promote learning, including the use of computers, the internet, and
applications in the learning process. On the other hand, the control group followed the course curriculum through
traditional methods such as lectures and other supplementary activities, with no emphasis on the use of
technology.

4. The experimental and control groups completed the post-test at the end of the course. The post-
course GLSI survey was also administered with the experimental group.

5. Representatives from the experimental group were invited to participate in a focus-group interview
through a questionnaire distributed at the beginning of the semester (the GLSI pre-course survey), with one question
assessing their willingness to participate in the group interview later on. Ten students agreed to take part in the
interviews. However, due to practical reasons, some students were unable to attend the interview on the actual

day, resulting in a total of six participants.

Data analysis

Quantitative data was statistically analyzed using various measures such as frequency, percentage, means,
and standard deviation. This included conducting a t-test to compare the scores of the experimental and control
groups. Thematic analysis was employed to analyze qualitative data obtained from focus-group interviews with six

students. The results and discussion are discussed below.

Results and Discussions
This section presents findings according to the research questions. Each of these findings is discussed in

turn below.
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1. How do technology-based English grammar learning activities affect students' use of GLS?
In response to the research question 1, the author presents findings from quantitative data deriving from
the GLSI. Table 1 below illustrates the comparison of the mean scores of GLS used among the students in the

experimental group before and after the course.

Table 1

A comparison of the mean scores of GLS used among the students before and after the course

No. Strategy Before instruction Level of use  After instruction  Level of use
M SD M SD
1 Metacognitive strategy 3.58 0.46 High 3.70 0.44 High
2 Cognitive strategy 3.51 0.37 High 3.61 0.34 High
3 Affective strategy 3.62 0.42 High 3.74 0.44 High
4 Social strategy 3.71 0.14 High 3.66 0.33 High
Total 3.60 0.38 High 3.68 0.35 High

Note: N=35, 1.0-2.4 = low, 2.5- 3.4 = moderate, 3.5-5.0 = high

The findings from the GLSI survey show that the students used GLS extensively both before (M= 3.60) and
after (M = 3.68) taking the course. Before the course, the students mainly utilized social and affective strategies
(M=3.71 and M= 3.62, respectively), with metacognitive and cognitive strategies following closely behind (M = 3.61
and 3.58, respectively). Similarly, after completing the course, the students continued to use GLS at a high level
(M = 3.68). This suggests that they primarily relied on GLS throughout their learning. However, there were some
differences in how they applied these strategies in terms of usage patterns. The students mainly employed affective
and metacognitive strategies (M = 3.74 and M = 3.70, respectively), followed by social and cognitive strategies (M
= 3.66 and M = 3.61, respectively). According to this finding, we can see that the students were more likely to use
indirect techniques, such as affective strategies, that were employed to control their own feelings and motives
when learning grammar. This finding also accords with the interview data from focus groups showing that activities
using technology in the classroom encouraged the students to use affective strategies the most, which aligns with
previous research findings (e.g., Ahmadi & Mahmoodi, 2012; Gunning, 2011; Jaruteerapan, 2022). A possible
explanation may be due to the enjoyable and exciting learning experiences of playing the grammar quiz games
and receiving rewards such as points or badges for answering correctly. By incorporating elements of gamification,
it motivates and relaxes students during learning (Hong et al., 2022; Waluyo, 2023). As a result, students may
approach grammar learning with a more positive mindset, as opposed to those who view it as a stressful or
complicated activity. They, therefore, are more likely to engage deeply and stay active in their learning.

In summary, data from the GLSI shows that technology-based English grammar learning activities made no
difference in the level of GLS used by students, both before and after learning. However, there were differences
in the usage patterns of strategies. Nevertheless, these grammar learning activities had an impact on other aspects,
namely grammar achievement, as will be discussed next.

2. How do technology-based English grammar learning activities affect students' grammar
achievement?

This study includes two hypotheses as follows:

HO (Null hypothesis): There is no difference in the post-test mean scores between the two groups, meaning
the control group’s mean score (M1) is equal to the experimental group’s mean score (K2). (HO: K1 = U2)

H1 (Alternative hypothesis): There is a difference in the post-test mean scores between the two groups,
meaning the control group’s mean score (1) is not equal to the experimental group’s mean score (K2). (Ha: W1

# M2) Figure 1 below presents the mean scores of pre-and post-test of the two groups.
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Figure 1

The mean pre-test and post-test scores between the control and experimental groups
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Table 2

Independent samples test

Independent Samples Test
Levene's Test

for Equality of t-test for Equality of Means
Variances
95% Confidence
Significance Interval of the
Difference
One- Two- Mean Std. Error

F Sig. T df Sided p Sided p Difference Difference  Lower Upper
Equal 7.336  .009 -4.423 68 <.001 <.001 -4.71429 1.06592 -6.84129 -2.58728
variances
assumed
Equal -4.423  60.040 <.001 <.001 -4.71429 1.06592  -6.84641 -2.58216
variances
not
assumed
Note: P < 0.05

Figure 1 illustrates that the experimental group’s post-test score increased from 15.23 to 19.84 points
(an increase of 4.51 points), while the mean score of the post-test of the control group decreased slightly from
16.06 to 15.29 points (a decrease of 0.77 points). Additionally, the t-test analysis results presented in Table 2 show
that there is a statistically significant difference in post-test scores between the experimental and control groups.
Since the two-sided p-value < .001, which is much lower than the significance level of 0.05, we reject the null
hypothesis (HO). Furthermore, the negative mean difference (-4.71429) indicates that the control group's mean
score is lower than the experimental group's mean score. These results suggest that technology-based English
grammar learning activities, as an intervention applied to the experimental group, had a significant effect on

improving students' grammar achievement compared to the control group.
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Figure 2
The number of students with an increase or decrease in their test scores
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Moreover, if we consider the data in Figure 2, thirty-one out of thirty-five students in the experimental
group had increased post-test scores. This accounts for 88.57 percent, which indicates a positive trend as it
demonstrates the development of knowledge and skills among students in this group. Meanwhile, the number of
students in the control group with post-test scores increased by thirteen out of a total of thirty-four students,
accounting for 38.24 percent.

The data also reveals that the number of the control group's students whose scores decreased in the
post-test was more than half, 61.76 percent. These data indicate the difference in post-test scores between the
control and the experimental groups, which employed different teaching methods. It may be inferred that there
was more improvement in the knowledge and skills of the students in the experimental group than in the control
group after the experiment. The researcher assumes that the increase in scores in the experimental group may be
due to the use of technology to improve and strengthen students’ learning processes in many aspects. For
example, employing technology can create a learning environment that provides students with a variety of learning
situations and greater flexibility. The use of technology can make learning possible at all times, as it enables them
to access information conveniently and choose the most appropriate practice time. It fosters a learning context
that connects learning and the daily lives of students. Therefore, they are more interested in and committed to
studying English grammar. As a result, there may be an increase in the students’ grammar achievement. In addition,
when learners in the experimental group receive learning experiences that are more diverse and responsive to the
specific interests and needs, their learning may become more effective.

There is evidence from research supporting the notion that successful test takers tend to have a consistent
and diverse mix of learning styles. This is because learners are often open to new and diverse learning options to
maximize their learming experience (Griffiths & Sorug, 2020). Furthermore, past research has reported that
educational activities that used technologically gamified tools have been recognized as supporting knowledge,
skills, and the use of automatic learning strategies (Da-Oh et al., 2023; Proske et al., 2014).

To conclude, the positive outcome resulting from the use of technology leads the researcher to conclude
that technology-based grammar learning activities had an impact on students' grammar achievement.

3. How do students perceive technology-based grammar instruction?

In response to research question 3, the author provides conclusions from qualitative data derived from

focus-group interviews, as shown in Table 2 below.
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Table 3

Perceptions of technology-based grammar learning activities

Perception Description

Positive perception A. Interesting and engaging
B. Motivation and stimulation
C. Flexibility and accessibility
D. Diverse learning situations
Negative perception E. Equipment readiness
F. Internet access

G. Classroom environment

Note: N=6

The research findings from the focus group data show that six research participants have both positive and
negative perceptions of the use of technology in learning, as summarized in Table 3. Students understand that
utilizing technology as a tool for English grammar learning has both advantages and disadvantages. Positive
perceptions reflect understanding and acceptance of the benefits of technology in learning. Students provided
positive descriptions of using technology as a learning tool such as making learning interesting and engaging
(A. Interesting and engaging) and creating motivation and stimulation for learning (B. Motivation and stimulation).
This is because games that require students to answer questions correctly to pass levels, give rewards, or
accumulated points are very motivating for learning. As Student A stated,

“I think it's really good. When we do activities together, it's fun. If everyone does it individually in the
textbook, it's kind of boring. But when we answer the quiz game on the website, we feel excited.
Everyone wants to get more points, especially when there is a competition to collect points like this
(Quizizz). We can see who gets how many points, who is in first place, and who is in second place. It's
fun. Sometimes, when I’'m kind of zoning out in the class, doing something fun like this might bring my

focus back."

In addition, the researcher also found that interesting and engaging activities can lead students to follow
up with subsequent materials or activities. They help stimulate the motivation of the learners to participate in
learning. Student D mentioned that:

"Previously, | used to focus more on reading books and the materials that the teachers distributed, than
anything else. But when | saw various quiz practice platforms on the internet that were used in the
classroom, they were fun, and | started wanting to do the exercises myself more. It's not like the old
way of learning, which used only books. Sometimes | try looking at the online exercises. There are so

many of them, so it's very convenient to choose from.”

When learners are motivated and find interest in the learning process, they are more likely to create
learning experiences that are meaningful and important to them. Engaging students with interesting and challenging
activities can boost their motivation to participate, inspire them to learn more, and create learning experiences
that they will remember. Therefore, by fostering motivation and stimulation, educators can encourage active
involvement or engagement, which is a key outcome of utilizing technology in education, according to Kolb (2011).
This aligns with recommendations from a number of studies that advised teachers to use technology to motivate
students (Alizadeh, 2016; Al Kaboody, 2013; Deldeniya, Khatibi, & Asam, 2018; Mahmoudi, 2020; Vu et al., 2023).
Another aspect emerging from the interview data involves flexibility and accessibility (C. Flexibility and

accessibility). Utilizing technology to learn English grammar not only gives learners flexibility and convenient access
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to learning resources, but it also helps them integrate grammar learning into their everyday lives, as mentioned by
Student F.
“I find it convenient when teachers assign supplementary exercises on Mooc because | can do them
anywhere and anytime. Just using a mobile phone is enough. Sometimes, | even do it while having a

meal at the cafeteria.”

Similarly, Students A and B expressed their thoughts in a way suggesting that their learning preferences
can be supported by flexible technology-based activities. Student B specified that,
“Actually, | don’t really like doing exercises in the class that much. Sometimes, | feel like | need a break
because the lessons can be quite long. So, | prefer doing it in my dormitory. Once I'm not tired anymore,
I'll do it. When I’m finished, | can just press send in the system.”
However, Student A pointed out that
“.. but for me, I usually hand in my work right after class because I'm afraid | might forget. It depends
whether the task is assigned individually or in groups. If it's a group task, we usually work together under
the building.”

It can be said that technology transforms learning from a mere classroom activity into an essential part of
daily life. This finding is in line with Vu et al.”s (2023) study, indicating that the student also perceived the flexibility
afforded by a mobile application. By using mobile applications, they can learn whenever and wherever they want
without having to be in a classroom. According to Hyler and Hicks (2017), one notable feature of using technology
in learning is that learners can work on assignments anytime and anywhere they have access to technology,
meaning that learning is not limited to only the classroom. This may lead to additional training outside of class
hours or during regular school hours. Many theorists agree that increasing the quantity and quality of students’ L2
input is essential to the success of SLA (Blake, 2008). Thus, if teachers are able to integrate technology into the
work that students complete outside of class, they can create more opportunities for students to interact with the
target language. It helps increase the amount of L2 input they are exposed to. This is an important factor in
promoting the continuous application of learning grammar strategies in students' daily lives.

Consequently, combining everyday grammar learning with technology helps create a variety of learning
situations (D. Diverse learning situations). The data from the focus groups shows that students were aware of the
integration of technology in grammar learning as creating a variety of learning situations. As stated in the interview,
“It’s more fun when we study in different ways (Student F),” or “I enjoy watching videos and various media
because it's diverse. | can understand better (Student C).” Students perceived the use of technology in learning
as a very useful tool for promoting an engaging and effective learming process.

However, there were also negative perceptions arising from experiences or expectations that were not
met. Some students perceived that using technology in their studies made learning more difficult. This is because
sometimes there could be technical or emotional issues associated with technology use that affected student
learning. Data from focus groups shows that students were aware of problems from the unavailability of devices
used in learning activities (E. Equipment readiness), such as computers, tablets, laptops, or mobile phones. Some
students were not able to participate in activities or engage in activities to their fullest extent due to a lack of
adequate equipment preparation.

As mentioned in the interview, “One day my mobile phone had a problem. I tried to open the app, but
it froze. So, | couldn’t get into ClassPoint. | had to ask a friend next to me to see it (Student B).” or "When | tried
to do the exercises in the Mooc, sometimes it couldn't be dragged (the drag and drop activities where students
drag text boxes into the correct spaces). | don't know if other people have this problem. But my mobile phone
screen is small. The options are at the bottom, so dragging them up to fill in the blanks is difficult and time-
consuming (Student A).” Moreover, learners identified problems related to internet access that prevented them

from fully participating in activities that required online connections (F. Internet access). For example, Student F
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said that, "The university internet is very slow, especially in the SC building. When I'm in the middle of online
quizzes, it suddenly disconnects, and | have to log in and out many times. | can't keep up with my friends." And
Student E mentioned, “Sending work or doing assiecnments in Mooc is good, but there is a downside that if many
people send it at the same time, it tends to slow down.” Unreliable internet access that prevents students from
accessing necessary information or learning tools can lead to disappointment and feelings of uncertainty. In
addition, inappropriate or uncomfortable classroom conditions may make students feel unprepared or mentally
unwell for learning. (G. Classroom environment). These issues are significant factors influencing students' learning
processes. Therefore, to maximize the effectiveness of using technology as a learning tool, teachers should address

and create suitable learning environments for students appropriately and efficiently.

Conclusion

The results of this study help us understand that, despite not having a substantial impact on students'
use of GLS, integrating technology into learning influenced their usage patterns in different aspects directly.
Moreover, we can observe the improvement in their grammar achievement as well as their positive perceptions
about the application of technology in teaching and learning. This indicates the efficacy of using technology to
support students' English grammar achievement. As a result, this study confirms previous research reporting the
positive impact of using technology in language education (Aladini et al., 2022; Bikowski, 2018; Cam & Tran, 2017,
Hashim et al., 2019; Refat et al., 2020; Saeedi & Biri, 2016; Summerhays, 2020; Vu et al., 2023). But it's crucial to
remember that there isn't just one technology that works best for studying languages. As Blake (2008, p.131)

«

suggests, “.. all available tools have a proper place given a felicitous set of learning conditions created by the
teacher, supported by the learning environment, and accepted by the learners.” Thus, successful technology
integration depends on the specific circumstances in which it is applied.

Limitations of the study

This study has several limitations which should be acknowledged. One key limitation involves controlling
extraneous variables, as the control group was taught by a different instructor, leading to potential differences in
teaching methods. However, it should be noted that the study's design intentionally introduced a key difference
between the two groups: the experimental group engaged in technology-based learning activities, while the
control group received traditional instruction. While this difference is the core intervention, it also introduces an
extraneous variable, as factors such as students’ familiarity with technology, motivation, and prior grammar
knowledge may have influenced the outcomes. However, to minimize potential confounding effects, standardized
lesson plans, textbook, and assessment criteria were applied consistently across both groups. This can suggest
comparable baseline proficiency between the groups and make them suitable for comparison. Another limitation
is the sample size, which may not be large enough to generalize the findings to a broader population. Additionally,

the duration of the research may have been insufficient to observe long-term effects or outcomes.

Recommendations

1. Implication of the study

Conclusions from this research can inform those involved, such as teachers, teacher trainers, or program
administers, who play an important role in ensuring that technology is employed effectively to the benefit of
students in English language programs (Santos et al. 2018). Teachers can develop new teaching activities that
emphasize the use of technology to enhance learning and the efficiency of students' use of GLS. Undeniably,
students nowadays grow up with technology and live in an environment where technology is an integral part of
their daily lives (Hyler & Hicks, 2017). They are more open and tend to prefer learning through electronic devices
(Wang & Smith, 2013). Thus, in this digital age, teachers can find many ways to immerse students in English -
language contexts in their daily lives. For example, they can create online learning resources or applications that

help students continuously practice grammar skills, such as teaching videos, interactive exercises, or online
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quizzes. When learners can access and practice skills anywhere and anytime, it makes learning more convenient
and flexible. Previous research has shown that teachers and students benefit greatly from various language
learning resources on websites to enhance their learning experiences (Yesilel & Basak, 2016). Using technology in
teaching, however, is not an easy task for every teacher. A significant problem is that many teachers lack
confidence and skills in utilizing technology (Moeller & Reitzes, 2011). Also, each teacher's knowledge and
expertise in technology application may vary (Blake, 2008). Therefore, providing guidance and support to teachers
when using technology for teaching is crucial. Teachers at all levels need to be supported in using technolo gy
appropriately according to their level of knowledge and expertise (Blake, 2008; Hyler & Hicks, 2017; Marsaulina,
2020). As Torsani (2016) puts it, the development of instructional technology in language teacher education is a
dynamic phenomenon that is always changing quickly. Teachers need to be adaptable enough to changes in the
field, particularly when it comes to instructional methods, tools and resources. This is to ensure that their lessons
are productive, efficient and appropriate for students in an era where technology plays an increasingly important
role in learning and teaching.

2. Recommendations for future research

Future research may focus on how to enhance teachers' confidence and skills in utilizing technology for
teaching. This may involve exploring approaches to guide and support teachers in using technology appropriately
in their teaching practices. Furthermore, more in-depth studies on affordances and constraints that affect students'
use of technology in learning would be beneficial.
Understanding how environments and social situations affect learning may help teachers design a better learning
experience that is engaging and relevant to students' learning styles and preferences. These investigations will help
to advance the practice of technology integration in education and contribute to the development of more

effective and student-centered teaching methodologies.
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Abstract

The purposes of this study were to 1) compare the academic report writing abilities of students who were
instructed by a collaborative writing-based approach using cloud applications before and after the experiment
including the result both overall and in separate components, and 2) analyze the improvement in students’
academic writing abilities. The population consisted of 520 students seventh-grade students in an extra-large
all-girls school in Bangkok. The sample group comprised 40 seventh-grade students, selected using a purposive
sampling method. The research instruments included an achievement test for evaluating academic writing abilities,
an individual academic writing abilities reflection form, and lesson plans designed according to a collaborative
writing-based instruction using cloud applications. The data were analyzed quantitatively using the arithmetic
mean, standard deviation, and t-test, and qualitatively by analyzing the improvement in academic report writing
abilities.

The research findings were as follows: 1) Students who were instructed by collaborative writing-based
approach using cloud application approach got post-test scores higher than pre-test scores both overall and
separated components at the .05 level of significant. 2) There was improvement in academic report writing abilities

in the last step of writing, which is better than the first step.

Keywords: Academic Report Writing, Collaborative Writing, Cloud Application, Secondary Students
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Abstract

The purposes of this study were to construct and validate the Modified Essay Question Test of biology
problem-solving ability for Grade 10 students by applying polytomous item response theory and to establish
norms. The sample comprised 540 Grade 10 students selected through multi-stage sampling. The students selected
were studying under the jurisdiction of the Secondary Educational Service Area Office Pattani, Yala, and Narathiwat.
The research instrument was the Modified Essay Question Test of biology problem-solving ability for Grade 10
students, consisting of 20 items covering four situations. The index of item objective congruence (I0C) ranged from
0.80 to 1.00, the difficulty ranged from 0.37 to 0.70, the discriminatory power ranged from 0.20 to 0.47, and the
reliability was 0.83. The value of the Discrimination Parameter (Qli) from stages 1 to 5 according to the scientific
method ranged from 0.42 to 1.79. The value of the Difficulty Parameter (6ij) ranged from -1.12 to 30.14. The test
information had the highest value when the students had a medium level of biology problem-solving ability. The

norm of Biology problem-solving ability percentile rank was from 3.80 to 96.10, and t-score ranged from 15 to 69.

Keywords: Modified Essay Question Test, Biology Problem-solving Ability, Polytomous Item Response Theory,

Norm
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Abstract

The purposes of this research were 1) to development of Teacher Performance and Teacher Professional
Ethics Scale for Pre-service. 2) the quality of Teacher Performance and Teacher Professional Ethics Scale for
Pre-service. Teacher. The sample was 250 4th and 3th - year teacher students in the academic year the 2024
selected students by using a simple random method. The research instrument was the Teacher Performance and
Professional Ethics Scale for pre-service teachers. The data was analyzed by using the confirmatory factor analysis
and exam parameters, such as discriminant power (QU), difficulty (B), and the information of the test with Grade
Response Model. The findings were 1) Developing a Pre-service Teacher Performance and Professional Ethics Scale
has 20 item. The content validity of the scale ranges from 0.80 to 1.00. The reliability was 0.662. Confirmatory
factor found Scientific Mind were consistent of the empirical data. 2) The findings were quality of Teacher
Performance and Professional Ethics Scale. Using Multidimensional Item Response Theory Model for Polytomous
Scored Item The slope parameter (QU) is between 0.25 — 2.28 and the difficulty value the threshold value of each
item (B) is the lowest order value, and reliability is 0.8544 for measurement information function values can

analyze questions well in the range 0 between -3.0 and +1.0

Keywords: Teacher Performance and Teacher Professional Ethics Scale,

Theory Model for Polytomous Scored Item, Pre-Service Teacher
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A
B
C
D
0.3z 1 a0
E
F
G
H
0. 78 = I
0. 55 I

Chi-Sguare=41.¢€1, df=33, P-wvalue=0.14453, BMSEA=0.031

o

2. HAN13ASIVFBUAMNINYBIUUUTANSUFUANYNT AguazesserussaivrdnagdmsulnAnen
Hnuszaunisalivadnag

wuuiamsufoavihiiaguazesseussaininagdmivindnuilnuszaunsalindnagidnsesialazuuy
110 2 i Yszneuludae 10 aussauzeen $1um 20 $o neasuduiin@nwflnUszaumsaiindnasiudi 3 wastu
Wi 4 Sru 250 au ilevhmsnsaseuiumIisaramnndemaaTete warseatuasUlFR

1.erd1unaduun (Discriminant) §1unaduunvesuuinaussouzasiunsUfsaninfiaguazasseussaindn
A3 veslndAnwdnivdnag Iinseilagld Graded-Response Model (GRM) anailallaan1snauauastaaaukuunTidln
AZLLUNINNTY 2 A1 (Polytomous IRT models) nan1sUszanauamsfinesuuuinnisufoantiifiaguazassenuson
FdwagdmsuiinAnwiinuszaunisaiindnag nderniusiuiu 20 4o usaededl 5 fuden nanisTiaed fedl

A3 2
nsUsranumImIIdnesvesdemaunltuuyiansuuimhinguay asse1ussadvne g msudnAnwilnUssaun)sal
J1Inazlagly Graded-Response Model (GRM)

v . 4 AMIdines

oA Q((SE) b1 B B2 (sB) B3(sE) B 4(SE)

1 2.28 (0.31) -1.82 (0.22) -1.38 (0.16) -0.84 (0.12) -0.13 (0.10)
2 1.11 (0.20) -2.20 (0.40) -1.27 (0.25) -0.28 (0.19) 1.45 (0.34)
3 1.98 (0.29) -2.26 (0.33) -1.36 (0.17) -0.93 (0.14) -0.17 (0.11)
4 2.10 (0.30) -1.98 (0.26) -1.21 (0.15) -0.43 (0.11) 0.12 (0.11)
5 0.48 (0.26) -5.52 (3.07) -4.24 (2.50) -3.19 (1.93) -0.64 (0.50)
6 0.64 (0.19) -4.12 (1.29) -2.44 (0.76) -0.78 (0.36) 0.94 (0.36)
7 0.30 (0.23) -6.32 (3.64) -3.62 (2.09) -1.44 (1.00) 1.42 (0.96)
8 0.50 (0.18) -2.74 (1.13) -1.55 (0.70) -0.35 (0.39) 1.44 (0.62)
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v o AR5

emenE Q((SE) B1 B B2 (SE) B3(sE) B 4(sE)

9 1.21 (0.22) -2.35 (0.48) -1.49 (0.30) -0.69 (0.20) 0.17 (0.17)
10 0.48 (0.17) -4.25 (1.47) -3.19 (1.10) -0.22 (0.36) 1.88 (0.83)
11 0.38 (0.18) -7.74 (3.46) -3.83 (1.90) -1.55 (0.86) 091 (0.65)
12 0.62 (0.19) 4.23 (1.23) -1.87 (0.63) -0.32 (0.30) 1.17 (0.44)
13 0.34 (0.18) 4.64 (2.75) -2.72 (1.67) -1.74 (1.14) 0.74 (0.65)
14 1.14 (0.20) -1.98 (0.38) -0.79 (0.21) -0.29 (0.18) 0.89 (0.22)
15 1.27 (0.22) -2.72 (0.48) -1.68 (0.28) -0.79 (0.19) 0.36 (0.16)
16 0.25 (0.16) -2.64 (2.09) -1.65 (1.45) 0.73 (0.83) 4.92 (3.36)
17 1.31 (0.25) -2.34 (0.44) -1.71 (0.31) -1.09 (0.22) -0.04 (0.15)
18 0.59 (0.18) -2.44 (0.87) -1.32 (0.52) 0.27 (033) | 1.37 (0.49)
19 1.98 (0.33) -2.01 (0.30) -1.42 (0.20) -0.83 (0.13) -0.36 (0.12)
20 1.00 (0.00) -1.39 (0.00) -0.41 (0.00) 0.41 (0.00) 1.39 (0.00)

91191574 2 HansUsznuAfnesvesdemanuilduuuiansufdaniinguazasserussaindnng
dmiuin@nwiilnszgaunisalindnagidnisnsaliazuuuiuunsaliazuuuninnii 2 61 wuin nan1suszai
AmsdimesvesesdusynevanssauriunsUi Ui finguazassorussaindnag Taum 20 ¥e usastedl 5 s10m1s
AMaU NI AINITITNES threshold vadwsays1en1sAImeu(f) wuin 1 ffegsewing -7.74 §1 -1.39 Lo dldey
52NN -6.24 3 -0.41 du B3 Tnegszning -3.19 89 0.73 was [y fr1egsewin -0.64 fs 4.92 lnederauyndedia
B1< B2 < B3 < Baorananliin diifiandnus 6 g1 Mlemadonnousonisdineuszdu 5 inninsiemsainey
seU 1,2 3uae 4 diefinnsandmnsiimesnnudusiu) Seregsening 0.25 §e 2.28 Tnedemaudidamnsiivesan
Fusugean fie 4o 1 Iy 2.28 wazdemauiidiamnfivesanudusumande de 16 fiswwiiu 0.25 eranald
1 Fefauiifiamsdmesanudusinginirdedunansindargaduungenindedusasdorawuiifdmisdines
anudusmAnideduuansifiidiunaduundnindedusie

f1579 3
UaRNIAINITIANDSAIINTUTIU (Q) (AI197WI9T41A) Y8990A10I1UTINIY 20 T8

fofi o0 | wlawa | dofl | a0 | wlawa |40% | |wlawa | dofi | | wUama
1 |228|gwn |6 |o064]|m 11 ]0.38 | 16 | 0.25 | swnn
2 | 111 | vwnane | 7 [ 030 [dwan |12 | 0.62 | oh 17 | 131 | shwn
3 |198|gwin |8 ] 050 13 034 |dwin |18 | 059 |

4 2.10 | @1n 9 1.21 | Yunana | 14 1.14 | Yunane | 19 1.98 | gwn
5 0.48 | ¢ 10 | 048 | 15 1.27 | Yunane | 20 1.00 | Yrunang

1NH1519 3 %’aﬁwmuﬁﬁmé’mwﬁwLLuﬂqﬂmﬂﬁ 4 90 lgun o7 1,3,4,19 Yamaudfida1sunasiuuniiunans
i1 5 90 ldun 99 2,9,14,15,20 Yorauiidarsiuiasiwunanil 7 49 laun 90 5,6,8,10,11,12,18 TafaufisiAsiung
Suuneunngl 4 9o laun 40 7,13,16,17

2.mM5hasziaAnies (Reliability) voswuuiniidvuunsslinzuuuuinnia 2 a1 LﬁaLLamué’ﬂgmmm
WiessneUsyanaeauies Taeds Marginal Maximum-Likelihood(MML) fienenuifisswintu 0.8544

Foyaiilsiannmsiinnzinguinsmevaussteasuiuunmaliazuuuinnnii 2 a1 ngld GRM Model @13nsa
wansluguvedldanisidensionsdiney (Category Response Curve: CRC) Foilhdunmsvedormanalddaaudiy
vannildsnisidensiensAnevannsatluduiaaiiomilaiduansaumaveauuuiald (tem Information Curve: IIC)
UERAIRININUTENDU 3
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anusznau 3
lailntuarsaumavesuuuInmsUfUa A uaz 35 UTINITITNA A M UUnANYIAN YTy aUn 30l ITTNAg

U159 799 PLUULUUUA TIVAALULULINATI 2 A7

Test Information and Measurement Error

Information

NUBWA: LEUTIU el fnduansaumavesniasdoduyse vunelis AUAaIALARRUNIRTEY

\feRansanAniadtuansaumavesuuuinnsujoantiiiaguazesserussaindnagdmivindneiiln
Uszaumsafivdneg Mnsmsreliazuuunuuasialiesiuuannnd 2 a1 wuih wuuiamsufdanifiaguazassetusse
FnFnaganunsaiinszidernuliilutag 0 seuine -3.0 s 1.0 uansin msdenesidemanuanuuuTansUfURnTH
A3LAzATIBIUTIAININATA T UTnAnwdnuszaunisalinneg Afnisnsaaliiazuuuainnin 2 A1 ¢ae Graded-
Response Model anunsafiiasnesilsiognsnaduni uazorananlédn wuuinnsufdivinfinguazasserussaidninag
dwsutihdAnyilnUszaunisalindnag Ainsassliesuuuinnnd 2 a1 awnsathluldfuind@nwilnussaunisalindn
AsianssaursumsUfTanifiaguazasseussaindn lussfusfsuiunans

aiUsena

NAnansiauUinnsu At iinguazessenussaivdnagdmivindnwilnussaunisalivndnag
fusndilunisofumenadsd

1. navmuuuUIansUfiRviniiaguazassenussaiviinagdmiuiinfnuiinUszaunisalividnag

NNMSHAMSTHAINTOURUIANIINIENANS UarsWdeTiAtesivanssnusindnagannnnsguinInagues
tnfinw warldBamuesdusznauas The Teachers' Council of Thailand (2019) FsfAeléimuniion fausd ey
nseumnAnlumsTaLUUIaMsUf TR finguasasserussadnInagdmuindnwiiinussaunsalindnag Using
Hledera 20 $o Wuderanlussiusznouss o dsil 1) QQﬁuﬁwmﬁﬁ'aué’w%mm%mﬂmmﬂuﬂg 2) dLa3uns
Fous enlald wazgensu AnuuandvesiSeuwiazuana 3) adwsstuaaladiseulidudlidGous wasdadainnssu
a) fianauedlifinnuseus uasiouaziiusionisiudsuutas 5) Usewginuidunuued i fnusssy 3usssu wasd
aufunaillesiidiuds 6) asse1ussaienues 7) 9551UTTUABINTN 8) ITTHIUTTURDRFUUIANT 9) 95TEUTIUARE
$ruUsENeUINTN 10) 9538 UsTURR AL Fedarnuusazdefinisuiuuss udly muduusiwesiilerngyudsanld
prnaeuaunsadaieon uaznudoiauouuzresin@nwndmnildilunaasddiunguil dlametne Feforn
urazdotudAgiunaTuunk N us v Fsawnsahlullunuuiansufifniiaguazassenussaindneg
dwsudnf@nwilnuszaunsalividnag

mansdeugmn MBI TaluusastureuiinisUiuus ufludemonuusazde ludurouvesnisfiansan

mmmaL%ﬂLﬁawwimaéL%aamﬂzyﬁﬂmu 5 YU AFINEBUAIINEDNARDIVDITIAININAUALTIOUT D anﬂﬁmﬁuazizﬁu
ANANAZILY WUTT TaAnmTIuI 20 Yo UAMvlANaEAARBIRYTENIN 0.80 - 1.00 wieukuztliuTuun Tudu
vostadenliinnuenanh 9 fu viuudluduresnislien Seideliihdeunzdnani musuuiligndesuasimnyay
nfudahfnsanams s ensnasuihdemnuusiasdoannsausnssitdndnungugauasngusildvield
Fanufanuria 20 9o dunasidaidenisdusuiu 16 feusuts 4 de Tnetoramitusulss §ifeldusutosinnli
grudladiededy danuemladeiy dmivanuiissasuiimieisdusansuearhvesaseuianuindida
Wieeseatu windu 662 Seagluinaeifiviunans wansliifuiuuutafiadduiuamsetnldegenadunni dadu
wwutaatuiansailuldtuinAnuiidesnsiamsugiininfiaguasasseussaindnldneld
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MNMTIATIgTosdUszneudeduiu w1 lumamsinaussaugaginunsuftinihiiaguasasseussainin
annsaedusnudnvaznTiavienissretssdUssnousaz s anaenadestudoyaifasedndiandvi
ALdBAAdBINaNNaUUIENaUA1Y Chi-Square = 41.61 , df = 33, p-value = 0.14453, X2 /df = 1.260, RMSEA = 0.051,
CFI = 0.94 Rninainsiasaneadfegluinasinissensu Judundngunansinlumanisinnsufoaniiiaguas
IsseusIaANInasiinuasnadesiudoyaifaszdnvegluns deaenndesiuinamives Hu & Bentler (1999) uay
WulumuuuaAnvas Mueller (1996); Kanjanawasee (2012); Chadsam (2004) lana1331 n1531A51¢%84AUTENDULT
fusudunauanmdngruarussadilasiadne Arhmsilueedadudauaonadeseglunasiimsguiedundngu
AURTUElATIEs1weUUTR denadasiu Eakwannang (2017) nafildnisinseiesdussnoudedusuiionsiadeu
asAUsENOVANTTaULIVIAINATEmSUTNAnwRNUsraunsalindnaslunalinnuasnndesiudayadeusednveglu
LN

2. HAN13A5IAFBUAMANYB UL TANISUFTRnET aguazasserussauividnasdmsudndneiin
Uszaunisalivnannag

nansmAaAmesUUInnsUfURvTiaguazasseusIain InagdmivinAnwilnuszaunsalindnag
fifimansalviazuuunuunsialfgiuuinnndy 2 f Ysenoudeniseiusenanside ddanmslienedmanudios
(Reliability)vesuuuinnsujifivifinguazassenussaivdnagdmivindnwilnussaunisalivdnag Afnnsnsaali
AzluuLUUATIRlAzuLLINANT 2 A1 WeuanmdnguANLTiswnensUTEIMA1ANLLTE TagAF Marginal Maximum-
Likelihood (MML) @213l 83A9737 a1y 0.8544 §aidulumiunaisiii Nunnally & Bernstein (1994) uay
Hair (2006) Ifauainausinsfinnsanaauiissiivensulsd fo fesiidauiiosdous 0.7 Fuly

Mnnnieesinuamdafaudunetenuin fefmanifdanudugs eud do7 1,3,4,19 doawidaini
Futunana 1éuA defl 2,9,14,15,20 uazteranudifiiaradusi leun o7 5,6,8,10,11,12,18 uazdoranidamiudu
fann 7,13,16,17 Gsdonndosiuluinnues Kanjanawasee (2013) N1 “Amnsfimosanutusmfisnindesu sy
rimawmammﬁammﬁmammuqm%y’a Judutoiilideduiiusiumnuaninsa (0) fidsin” sudesnanauannsaves
Shdnwueaudifiauaansarieauataludedadomiainty duildasuuiludemaudiy q femsifines
Arwdustuinuiegeauiuly wardmiudeiifamainesminduiiuginiitodu Tnefirwnnndt 1 Suld wans
Jududeranudifidunadiuungs uazilofinnsandnnsiiines threshold vesusazsiensdneu(B) wuin By fiane
NI -7.78 § -1.39 Boilenegszning -4.24 §ia 0.41 dau Sz flrregsening -3.19 §is 0.73uaz [ Tregszning -0.64
fis 4.92 Tnedoranmndedian By < By < Bz < Baenananiléin filfinudnvas O g flonadenneusienisdney
EAU 5 UINAIITIYNITAINOUTEAU 1,2 ,30as 4 L:ﬁ'aﬁmimﬂmﬁaﬁ%’umiaummmLLUUi’mmiﬂﬁﬂ’ﬁwﬁwﬁhgu,as
9558UssAAITINATE MU AnwElinUstaumsaiindneg Adnnsessliazuuunuunsisinsiuuannndt 2 a1 nud
wuiamsufaninfiaguazasserussaindnaganunsainszidemanlddlutas 0 seuine 3.0 fe 1.0 vieidungu
Q’maU‘ﬁ"ﬁm’1a,Jmmiaixﬁuﬁﬁqszﬁumuﬂma Famnarudusu Guaﬁaﬁwmmaﬂwmzagﬂuszﬁ’wﬁ"mm aailewnan
Tofamiildiafosiinneidudon wazuvuindeutiendesliinarlumaiuiu dnfnwiensasinanudentieda
ifmey Jeaenndesiunuiferes Mama (2023) IdmuuuuinaussnuzagiunisinnisBeuimunnsgindneg
yosinAnwagiitinsnsalinzuuuuuning fndningudreuifarmamnsassdusmissesuliunans feianudy
1 vosdarnmdnilugjareglussduiann enaideananfeatuin@nwdeglusninnmsufoanisaeu uasuns
Foramianunsaliideuinienn Jsdmaliindnuifsmiudenieglumsiuuuiadafansimdnou waztndnui
Mdumedvotlildfdlatesruuuinmsesaniliifndesiuauesdainadonsuuulumamageunsd

Ualauauus
1. dauauurlunisiwaideluly

1.1, wuuiamsujoinihiinguasasseussadvinasdmsuindnwiinszaumsaiinidneg fifautaly
adsidunuutania 5 ddenlnedimansialiazuuuannndd 2 a1 ieliAnyselevigeaasotn@ne amsvinisuana
srufuiieaiiovdadu 9 1wy wuuussiungingsy MsUseifiuanineie oegldteyaaussaus dndnwfifiarsnduaie
waznsudnenmusstinAnwldgniosusiugunnty

1.2 wuuinmsudiinifiasuarasseiussaiv@nasdusuindnefinussaunisafindnag Aiautaly
pdstlandunsindunmsufoindifieguarasseussadnineg fadutlusaussouslldlunisusadu mndiuuuialy
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Tfudndudeddindosdiovssinndu q Afafuinuenienadnuvueugiu iilolilddeyaaussnusinfnumilasuss
GRHT LY
2. Hawauauurlumsisenfeoly
2.1 msaauuiafidndnvannsansiunamsmsialdiuiindmeuiaiainnuesinulansiuluinila
uardarpsusuudlusle Wetindnwanmnsofmuauedudiudug
2.2 msUfuderamidsanunsalindudesadiifie efgannuavlevesindnm

References

Announcement of the Teachers’ Council Committee on the Criteria and Procedures for Testing and Assessing
Teacher Professional Competency, B.E. 2020. (7 May 2020). Government Gazette, Volume 137, Special
Issue 109 Ng, page 15. [in Thai]

Baker, F. B. (2001). The basics of item response theory. (2nd ed.). ERIC Clearinghouse on Assessment

and Evaluation.

Chadsam, S. (2004). Confirmatory Factor Analysis. Journal of Educational Research and Evaluation Burapha
University, 2(1), 15-42. [in Thai]

Eakwannang, W. (2017). Development of Teaching Professional Competency Assessment Module for Pre-service
Teachers of Rajabhat University. Research and Development Journal Suan Sunandha Rajabhat
University, 9(2), 119-131. [In Thai]

Gelmez-Burakgaz, S. (2018). Development and validation of a Professional Ethics Scale. UluslararasiEgitim
Programlari ve Ogretim Dergisi, 8(2), 275-298.

Hu, L-T. & Bentler, P.M. (1999). Cutoff criteria for fit indexes in covariance structure analysis: Conventional criteria
versus new alternatives. Structural equation modeling, 6(1), 1-55.

Kanjanawasee, S. (2007). Modern Test Theories. (3rd ed.). Chulalongkorn University Press. [In Thai]

Kanjanawasee, S. (2013). Classical Test Theorie. (7th ed.). Chulalongkorn University Press. [In Thai]

Mama, S. (2023). Development of Teacher Competency Test in Learning Management Based on Teaching
Professional Standards for Professional Teacher Students Using Multidimensional ltem Response Theory
Model for Polytomous Scored Item. Journal of Education, Prince of Songkla University, Pattani Campus,
34(1), 211-222 [In Thai]

Mueller, R.O. (1996). Confirmatory factor analysis. In Basic principles of structural equation modeling: An
introduction to LISREL and EQS. (pp. 62-128). Springer-Verlag.

National Education Act B.E. 2542. (1999). government gazette. Volume 116, Chapter 74 n page 1. [In Thai]

Nunnally, J. C., & Bernstein, I. H. (1994). Psychometric theory. (3rd ed.). McGraw- Hill.Company Limited.

Phromarin,. U. (2018). The Performance abide by the Code of Ethics of the Teachers in the Public Schools, the
Office of Phra Nakhon Si Ayutthaya Primary Educational Service Area 2. [master's thesis, Rajamangala
University of Technology Thanyaburi]. [In Thai]

Reise, S. P., & Yu, J. (1990). Parameter recovery in the graded response model using MULTILOG. Journal of
Educational Measurement, 27(2), 133-144.

Seehawong, p.(2014). The development of self-assessment for teaching professional practice teachers education
standards. Journal of Educational Measurement Mahasarakham University,134-150. [In Thai]

Songchoo,R. (2001). A Development of The Self-Evaluation form on Teacher Performance Based on National
Teacher Qualification. [master's thesis, Chulalongkorn University]. [In Thai]

The Teachers' Council of Thailand. (2019). Regulation of the Teachers’ Council of Thailand on Professional
License (No. 2), B.E. 2562. (2019). Royal Thai Government Gazette, Vol.136, Special Part 291 Ng, p. 31.
[in Thai]

MsASANTEERS UInenduaaatuasuns menundsend || 144
U 36 atiun 2 Weunguniay - 39AL 2568



The Teachers' Council of Thailand. (2021). Announcement of the Subcommittee for Exam Administration for
Teacher Licensure: Criteria, Methods, and Assessment Tools for Evaluating Teacher Professional
Competency in Work Performance and Conduct According to Teacher Professional Standards B.E. 2564
(2021). https://ww2.edu.nu.ac.th/?p=7883 [in Thail

Wongsan, M.(2020) . The Performance of Professional Ethics for Teachers in Ordinary Schools Coupled With
Islam In Bangkok. [master's thesis, Dhurakij Pundit University]. [In Thai]

MIASANTIEERS UvnInendeaaiunsuns meadeani | 145
U 36 atiun 2 Weunguniay - 39AL 2568



Journal of Education, Prince of Songkla University, Pattani Campus
PSU- Vol.36 No.2 May — August 2025, pp. 146-158

Research Atrticle
Effects of STEM Learning Activities on Matthayom Suksa 4 Students’
Problem-Solving Skills and Attitudes Towards

Chemistry Learning on Stoichiometry

Theeranun Yodpanya*

B.Ed. (Science Education), Master's Student
Department of Chemistry, Faculty of Science
King Mongkut’s University of Technology Thonburi
Aimorn Saksaengwijit
Ph.D.(Physical Chemistry), Lecturer
Department of Chemistry, Faculty of Science
King Mongkut’s University of Technology Thonburi

*Corresponding author: teeranun.y@swry.ac.th

Received: December 13, 2024/ Revised: July 9, 2025/ Accepted: July 16, 2025

Abstract

The purposes of this research were to study the effects of STEM-based learning approach on students’
problem-solving skills and attitudes toward learning the chemistry topic of stoichiometry. This pre-experimental
research employed a one-group pretest-posttest design among students. This research sample group consisted of
28 Grade 10" students from Srinagarindra the Princess Mother School, Rayong. The research instruments included
three STEM-based lesson plans on the topic of stoichiometry, which were deemed highly appropriate (X = 4.43
out of 5); a chemistry problem-solving skills test on stoichiometry, with an Index of ltem-Objective Congruence
(I0Q) ranging from 0.60 to 1.00; and an attitude assessment toward learning chemistry, with an 10C ranging from
0.60 to 1.00. All research instruments were verified for quality and considered appropriate for implementation in
this study. The study was carried out over 14 instructional periods. After conducting the STEM-based learning
activities, the results indicated that 1) students achieved an average score of 70.13% in problem-solving skills,
which was higher than the pre-instruction average score of 40.14%. A total of 24 students scored above the 60%
proficiency threshold. The learning progress index for problem-solving skills on the topic of stoichiometry was at
a moderate level; and 2) students' attitudes towards chemistry learning on stoichiometry were assessed at good

level after participating in STEM-based learning activities.

Keywords: Attitudes Toward Chemistry, Problem-Solving Skills, STEM Education, Stoichiometry
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FIUIU 3 WK s?fasimmsﬂsxLﬁuimaéﬁmmmgLLazﬁmmmmsaﬂuizﬁumﬂ (X = 4.43, \fiy 5) wuuneaauinvinyey
nsuAtymseiviad Besiumaduius iifasuiauaonades (100) sz1ing 0.60-1.00 uazuuuinanaAfsonIs3oy
Jouadl Aidledviinnuaenndas (100) s8wing 0.60-1.00 13 psdiavsmunrinunsnsraeunmaInLasda LIy a
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Social Development Council, 2018)
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aulalunisSounazifnnainlifdeseiviad msfanedluBauazdsalidnGouldiunmstamnaminiuagingsis 4
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m&mLaiaﬂmﬂmmmauﬂamﬂuﬂmiau awmaammmamamwglﬂLmﬂwmiuamummma danaliAuange
sL‘lmﬁﬂWJLﬂi’]”MﬁWu Snisau3devas Wicheansang, Mophan & Lateh (2019) Ss8udiuinuuimisianaaaeimun
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1. nguA20E19
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2.2.1 Winwgnsundgm
2.2.2 AAARABNITIREUIT AL
3. ip3eafiefililunnside

3.1 unumsdanisBeuimunnazifiudng Fes UTunaduius ieduaiuinwemsuidamuazianaise
n3Beudvied $1uu 3 weu SenmsinsanauAnduresiideamai 5 viu AeriuarmnganvesesusEnoy
VOWHUNTIANTREUT WU BeAUsENEUvRLNUNTIANM IR BuFiaumanzadluseduin Ingldnzuuuanumngay
|8y 4.43 INALLULEAY 5

3.2 wuuneaeuiatinurnsudtan siedn wndl Bes USinauduiud deuwazndabey Jwansusuiuany
donRaBIInlTENaUTeILUUIRANEINTalunsuATyn dardatianudennass (10C) iAdaust 0.60 -1.00 971
TolauouuzvosiToavgy wui1 mslideyafidndudeddlunsuddgmifisdy el suamnsnideyasn
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(_reliability coefficient; rtt) vasuuunaaeuitatu tngldiduussandusanivesnseuuin (Cronbach’s alpha) wui
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4.3 \fleduganisdaianssunisfeud dnidsuruuuiavinusmauitymuazuuuussduanafsonisidou
3 1efl Faduuvuneaeuguuudadusuazyaiuuuuneaeuieuioy
1.4 ihieyaildnniniesdledfeunihmsiieneideyanisadfitenaae anuigu
5. MsAavidaya

v
[

mefeafalidunsinneiteyalneliteyaseminnisdatanssumadouiuazdeduaanisdaianssunis
Soudurdiaedt il
5.1 NM9AAsIinegenIswiUym
5.1.1 Yrnguuuiildanuuuiainuenisuddym $es Usuaduius smaede Aladedesay dw
Deauunmsg neusazudsnsinnsFoudvoninGou
5.1.2 fiarsanaud i s euluduinuenisud i $ee Ysuaduius veainSeu
FPUAAALAEITIENBAUTHY ANATLUNTN YN TLAT YN BuLaEnaIN15IANITSEUI 83T average normalized gain

(Hake, 1998) aisn1smuiniuazUaninuvangvedteya fail

%posttest-9%pretest

gain percentage<g> =
100-%pretest

AzLUURAY 0.00 - 029 wlad AnuiImthmensiseusgluseaus (low gain)
ATLULLAGY 0.30 - 0.69  uUad1 anuivthnimsBeuegluszauliuna (medium gain)
AzLULLAGY 0.70 - 1.00  uuad1 anuianthnnsiseueglusedug (high ain)

5.2 NM5AATITAINAR
5.2.1 thazuuuiildanuuulsziiiuanainonsiiouie wil Bes USnaduius vmanede Aedy
Sovas drufoauuinnsgiu noulagvdinsdnnisFousvesinGeu
5.2.2 1USBUTiBUAIMLLANAIB IR LRA B YDIAZLULARARFDNSE8URY 1adl Beq USunaduius deu
WaEnaINITIANTEELS Wavseynna

NAN133Y
1. wamsilSeuliisurineenisuityminounaznaenisdnnisiteus
LﬁaﬁﬂmsL‘U'%EJULﬁsnmsLLuuﬁ’ﬂwmsl,l,ﬁ’ﬁzymﬂ'auS&JuLLawé’ﬂé’%’umﬁmﬁaﬂiimmiL‘%‘Suimmumamﬁmﬁﬂm
Fos Usunaudusiug vesinGeungumioens $1uau 28 Au uanINaRInITI

P19 2
HaNSIUTIUIEUALULYINGEN SUATYMT 1589 USuiaaunus lneiadevesiniseungusdias

finwen1suAldym AZHUY  AZHUUNBUEEY (n=28) AZHUUNEIFEY (n=28)
T = = = o=

X sewaz X SD. X o8z X  S.D.

Fuil 1 Timszsiuazszydam 12 6.32 5268 646 1016  84.67 9.69

uil 2 srvsmdeyarionitym 12 507 4226 960 993 8274 1220

Fuil 3 enuuUIsnsuitamuarans 12 4.39 36.61 9.44  7.29 60.71 9.03
UNUAITA TN TLATY YN

fud a4 nagoy UTuuse uaziieaue 12 3.79 3155 764  6.29 5238 10.84

37 48 19.27 40.14 6.91 33.66 70.13 9.81
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Abstract

This study aims to investigate Thai rural students’ perception and intention regarding the working holiday
scheme. The study also attempts to discover ways to increase the number of Thai rural students to undertake
working holidays programs. Data were collected from 82 students and 3 staff members from a government
university located in a rural area of Thailand. Data were collected through an online questionnaire, focus group
discussions, and structured interviews. Descriptive statistics were employed to analyze the quantitative
questionnaire data while the framework matrix approach was performed with the qualitative data. Results indicate
that the majority of Thai rural students are not well familiar with overseas working holiday; however, they still
perceive the potential benefits of this scheme. The findings indicate an incongruence between students’ perceived
benefits and participation intention. Finally, this study shows that students from universities located in small cities,
rural settings, have different life conditions, life expectations, and life perception. All of these affect their decision
and intention to undertake or not undertake the working holidays. Universities play a key role in shaping their
students’ perception, expectation, and decision-making. If a rural university aims to optimize the number of
students undertaking the working holiday scheme, universities need to provide students with aids and supports in

terms of finance and fundings; English communicative skills; and documentation and application.

Keywords: Rural, Students, Thailand, Travel, Working Holiday

MIESANVIEERST UInendeaaiunsuns Ietundeai || 159
U 36 atiun 2 Wounguniay - Fax 2568


mailto:piyawan.r@psu.ac.th

Introduction

During the past decades, a growing trend can be seen among young generation, particularly university
students and early- career professionals, to travel and work for a short period of time in another countries. This
type of travelling and working activities allows young people to earn money and gain authentic, life-changing
experiences. The combination of work and travel is arranged under the working holiday concept, and offered by
various private providers around the world. The working holiday scheme is practiced and called differently from
country to country. In New Zealand, it is known as the Working Holiday, which requires a Working Holiday Visa
(WHV). In Australia, it is also called a Working Holiday and requires the participants to apply for a 12-month working
holiday visa. In the U.S.A, it is called Work Travel program, offering an opportunity for foreign students to work in
varieties of jobs and travel in the United States.

Working holiday programs enable young people to have real-world opportunities to integrating themselves
into another culture, interact with locals, and understand the way others live. Working Holiday experiences
contribute significantly to global cultural exchange and creating lasting connections between individuals from
different parts of the world. It's a unique opportunity for young people to broaden their horizons, gain practical
skills, and create memorable experiences while embracing diverse cultures.

In Thailand, the concept of working holidays has become a fast-growing phenomenon. Each year a number
of Thai students from both private and public universities apply for the working holidays programs offered in a
wide range of countries around the world. Some of the most popular destinations for Thai students include U.S,,
Australia, New Zealand, Canada, Ireland, Singapore, and South Korea. According to information by U.S. Embassy &
Consulate in Thailand (n.d.), Work & Travel in the U.S.A in particular draws thousands of students from around the
world, and Thailand is no exception.

The working holiday scheme seems to be popular for Thai students from large cities in urban settings in
Thailand. The scheme has been well perceived among Thai students. It serves as a powerful catalyst for students’
self-development, self-formation, and future success. Perceived benefits have been proven to be a key factor
influencing willingness and intention to take an expected, specific action (O’Brien & Hess, 2020; Zhang et.al. (2023).
However, the situation might not be the same for Thai students from rural universities. According to Rungwaraphong
(2025), Thai universities that encourage or support students for overseas traveling usually are those located in big
cities. In addition, the promotion by universities in rural areas Thailand for students’ international travel either for
academic or working holidays is underinvestigated. The extent to which the scheme is known among Thai students
from rural universities, how they perceive the working holiday scheme, and whether or not they will undertake

the scheme if they have a chance are also underresearched. This study, therefore, attempts to fill up these gaps.

Research Objectives
This study aimed to investigate Thai rural students’ perception and intention regarding the working holiday
scheme. The study also sought to discover ways to expand the number of Thai students from rural university that
join working holidays programs. Specifically, the study is driven by three objectives:
1. To assess the extent to which the overseas working holiday is known among Thai rural students.
2. To explore factors that affect Thai rural students’ decision to join the overseas working holidays.

3. To provide suggestions for universities in supporting students to join the overseas working holiday.

Research Questions
To achieve the ultimate aim and the three research objectives, the study sought to answer the following
four research questions:
RQ1 To what extent are Thai rural students familiar with the working holiday?

RQ2 How the working holiday is perceived among Thai rural students?
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RQ3 What are reasons why Thai rural students want or do not want to undertake the working holiday?

RQ4 How should Thai rural universities support their students to undertake the working holiday?

Literature Review

Definitions of Working Holidays

According to Katsiaficas and Frelak (2024), there is no single definition of working holidays. There are a
wide range of definitions of working holidays. For example, Ho, Lin, and Huang (2014) view working holidays (WH)
as a type of tourism, but not the full concept of traveling i.e. the working holidays scheme combines work and
traveling. Unlike tourism industry in general sense, WH tourism includes employees whose aim is not just making
money but also gaining the enjoyment of traveling. WH tourists are referred to as WH-makers and include
backpackers who work while traveling. For the backpackers, working become the source of income, which will be
used to support their trips. Similarly, Pecsek (2018) views WH schemes as the hybrid tourism, and call it the
“workcation”, suggesting the idea of work on holidays. This hybrid form of tourism challenges the traditional form
of tourism, and the people who join this alternative form of tourism are referred to as “workcation tourists”.
Shaheer, Lee, and Carr (2021) regard WH as an alternative style of traveling in which the travelers are allowed to
work during the trip to fund the holiday. Yang and Wen (2021) refers to overseas WH scheme as the youth’s
transnational travel scheme, which becomes a new form of the youth leisure activity which combine work with
travel. Young people joining such scheme can work while travelling, and the income earned from working can
support their traveling cost. It can be said that the primary goal of young people joining this scheme is for traveling;
working serve as a source of income that will subsidize their travel.

It can be seen from the definitions and explanations discussed above that the core principle of working
holidays is the combination of work and travel within the holidays. The income generated during this travel is used
to fund the travel itself, so the tourists under this scheme are financially independent. The idea of combining work
and travel within the holiday setting was actually initiated by Pape (1965), who posits that while the ultimate goal
of this scheme is to travel, working is regarded a means to achieve the goal: to fund the travel. Unlike Pape (1965),
Cohen (1974) regards working holidays as a form of youth travel, emphasizing on the overseas traveling of young
people during a summer vacation. The underlying principle of working holidays proposed by Cohen is the travel
during the semester break and those young people subsidize their vacation by doing temporary jobs in the
destination country. Having said so, the concept of working holidays proposed by Yang and Wen (2021), which
focuses on youth leisure activity, is close to the concept proposed by Cohen (1974): both focus on the youth as
the main group of the WH-makers, not the backpackers or general employees who also work while traveling to
fund their holidays.

In Europe, working holidays scheme is regarded as part of the youth mobility concept, in which E.U.
member countries aim to give young people a chance to travel to other countries in order to live, work, and gain
international experiences. While other programs under the youth mobility concept can target at education or
employment, working holidays scheme emphasizes the opportunities for young people to financially support
themselves for their travel. Whether the emphasis of this travel will be on work or travel depends on each maker’s
resources and preferences (Katsiaficas & Frelak, 2024).

Working Holiday & Labor Migration

Underlying the combination of the tourism and employment, the working holiday scheme also
encompasses the labor migration. Oso, Kaczmarczyk, and Salamonska (2022) define labor migration as the
movement of people from one place to another within or across the national boarders, with the aim of
employment or income-generating activities. Motivations for migration in a general sense can vary. However, in
terms of the labor migration, the most influencing factors that labors migrate is for better employment. According
to Kumpikait@-Valillnien€ (2016), people will leave their home both within and outside of their own home country

in search of better economic opportunities. For the working holiday scheme in particular, Katsiaficas and Frelak
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(2024) regards the travelling of the WH makers as a form of labor migration, because it also the movement of
people from one place to another place but on a temporary or short-term basis: most of working holiday programs
offered by many countries do not permit WH-makers to stay longer or to extend their participation.

Interestingly, the working holiday scheme becomes a significant solution that many countries adopt to
tackle their labor shortages. Australia, for example, regards the working holiday scheme as a temporary labor
migration. According to Reilly (2015) Australia adopts has adopted the working holiday as one of its key approaches
to address the labor shortage, especially the shortages for low-skilled jobs. Reilly et al. (2018) indicate that Australia
heavily relies on the WH-makers as the core source of labor in horticultural industry, especially for jobs related to
picking and packing fruit and vegetables. Like Australia, Canada is another country that employs the labor from the
working holiday scheme to fill labor demands in jobs that locals do not want to do; Canada regards working holiday
programs as the “back-door” migrant work programs that can help the country address the labor shortages (Vosko,
2022). However, Costa and Martin (2018) point that the temporary labor migration encounters numerous
restrictions. First of all, these temporary employees must return to their home country after completing the work.
Secondly, the visa issued to this type of migration specifies one specific employer and that thus they are not
permitted to change work or employers. Lastly, the short-term employees are not allowed to apply for the
permanent residence or citizenship. For the WH-makers, it is, however, possible for them to stay after the
completion of the contract for a short while. The visas issued to WH-makers in many countries allow participants
to travel domestically for a short period of time while preparing to return to homeland. However, this type of visa
must not to be used for any other purposes.

Motivational Factors for Participation in Working Holidays

Like other types of labor migration, motivation for participating the working holidays vary. Extensive
research has conducted to examine the factors that motivate young people to undertake working holidays.

The study by Nagai et al. (2018) explored factors that motivate young Asian people from three Asian
countries (Japan, South Korea, and Taiwan) to undertake the working holidays in Australia. Framed under the theory
of the push and pull factors, the results of the study indicate four push factors that pushing the young Asian WH-
makers to work and travel in Australia: to improve English competence, to gain international experience, to make
money, and to escape from daily routine. Four characteristics of Australia were identified as the factors that pulling
Asian youth to the country, including visa arrangement, Australia as a native speaking country, positive perception
of the country, and job opportunities.

Later, Shaheer et al. (2021) examined the motivations of the Latin Americans participating in the working
holiday in New Zealand and explore the reasons for choosing this country. They found that WH-participants from
countries in Latin America participate the working holidays in order to explore business opportunities in the
destination country. This finding suggest that WH-makers are motived to take WH scheme by their internal factor
i.e. their personal intention to do something while the country they choose is influenced by the characteristics of
that country, which should enable them to achieve their personal intention.

Interestingly, Thai WH-participants seem to have a unique motivation for undertaking working holidays.
Wattanacharoensil and Talawanich (2018) examine what motivated Thai youth to undertake working holidays in
Australia and found that monetary aspect is the major factor that drives Thai youth to participate in the working
holiday programs. Instead of money-oriented purposes, Western WH-makers work and travel because they want
to explore the world and gain experiences that go beyond their daily routine in their home countries. For Western
WH-makers, the main goal of doing the working holidays is the enjoyment of travelling. Their desire to work is not
the first aim; the work, instead, serves as an enabler that allows them to travel with their own income. Figure 1

illustrates the conceptual framework underpinning this studly.
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Figure 1

Research Conceptual Framework
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Research Methodology

Research Design

The study adopted the explanatory sequential design, in which quantitative data was collected and
analyzed first, and then qualitative data was collected and analyzed. In the current study, a google online
questionnaire was performed to collect quantitative data while structured interviews and focus group discussion
were conducted to collect qualitative data. According to Creswell and Plano Clark (2018), the qualitative data
obtained in the second phase of the explanatory sequential design aim to explain or expand the quantitative
findings. That is, the qualitative approach is an effective strategy to explore and elicit a comprehensive
understanding the participants’ perspectives and experiences (Elhami & Khoshnevisan, 2022).

Participants

To answer the four research questions, this study collected data from two group of participants: Students
and Staff. Eighty-two students from a government university located in a rural province of Thailand’s south
participated in this study. They were studying years 2-3 in different fields of study, ranging from Architecture to
Arts. From all the participants, 59.7% of them were female and 40.3% were male, and the ages of the participants
were between 20 and 22. The participants were not from only the province where the university is located; they
were originally from different provinces across the south of Thailand. All of them have never travelled abroad
before. Their English proficiency was in A1-A2 (Beginner Levels) according to the CEFR scale. As for the university
staff, three supporting staff members participated in this study. Two of them were from International Affairs Division
and the other one is from Student Care Division. They were purposively invited to join this study because their
main duties directly involve student care and support.

Data Collection Tools

The study employed three data collection tools to gather quantitative and qualitative data. Data obtained
various techniques enables the researcher to perform data triangulation, which help to increase credibility and
validity of the study (Bans-Akutey & Tiimub, 2021). Data were collected through three tools:

Questionnaire

An online Google questionnaire was developed. The questionnaire aimed to assess the students’
perception and intention in relation to the working holiday. The questionnaire consists of the following 6 sections:
Demographic; Level of familiarity; Perceived level of benefit; Intention to undertake; Reasons for intention; and

Support and aids needed from university.
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Focus-group discussion

Based on their responses in Section 4 of the questionnaire, the participants were divided into two
groups: the ‘yes’ group and the 'no’ group. The ‘yes' group referred to the participants who express an intention
and willingness to undertake the working holiday if they get a chance. The ‘no’ group included the participants
who report that they do not want to undertake the working holiday despite they get a chance. Then, eight
participants were randomly selected from each group and invited to join the focus-group discussion. The focus
discussion was chosen to elicit in-depth explanation in relation to the responses of Sections 1-3 of the
questionnaire. It was also used to generate a rich understanding of the rural students’ perspectives, reasons behind
the intention to participate in the working holidays, and expectation for the support and aids from the university.

Structured Interviews

In this study, structured interviews were performed with three university supporting staff members.
Despite its several disadvantages, a structured interview was adopted because it is a systematic, consistent
approach to elicit a set of specific data (Elhami & Khoshnevisan, 2022). That is, the interview is based on a set of
pre-decided questions that are specifically linked to the aim of the study (Wang, 2024). In this study, the structure
interviews consisted of 4 questions related to things the university should do to promote the number of students
undertaking the working holidays.

Data Analysis

Descriptive statistics was employed for the analysis of data from the questionnaire. As the focus group
discussion and the structured interviews resulted in a large quantity of qualitative data, a framework matrix analysis
was adopted. A framework matrix is a highly structured method for analyzing qualitative data (Rosen et. al., 2023).
This method is appropriate for analysis of a large quantity of qualitative data because it primarily involves the
creation of the matrices and the tabulation of data. It enables the researcher to thoroughly penetrate across a
data set and discover the repeated patterns (Rungwaraphong, 2023).

Results and Discussion

Thai rural students’ familiarity with the working holidays

Results of the questionnaire indicate that Thai rural students have five different levels of familiarity with
the working holidays. Table 1 illustrates the levels of the participants’ familiarity with the working holidays, ranging

from not familiar to extremely familiar.

Table 1
Levels of familiarity with the working holidays

Familiarity Frequency of

Respondents (n=82)

No. %

Not Familiar 25 30.5
Slightly Familiar 36 43.9
Somewhat Familiar 12 14.6
Very Familiar il 4.9
Extremely familiar 5 6.1

Table 1 shows that the majority of the participants (74.4%) are not familiar or slightly familiar with the
working holiday scheme while only 11% of the participants have good knowledge about the scheme (“Very

Familiar” and “Extremely Familiar”). Based on these results, it can be said that Thai rural students are not familiar
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about the working holiday scheme. Many of the participants explained in the focus group discussion that they have
heard the name of the scheme, but did not know in detail of what the scheme really is and how make an
application.

Thai rural students’ perceived level of the working holiday benefit

In the questionnaire, the participants were asked to rate the extent to which the working holiday will be
beneficial to them, in terms of self-development, identity formation, and development of skills needed for future
careers. Perceived level of benefit was investigated on a 5-point Likert scale, from 1 “not at all” to 5 “to a very
high degree”. The central question was “Think about your life after graduation, to which degree do you think the
experiences gained from undertaking the working holiday will benefit you, in terms of self-development, identity
formation, and employability. Results of this question is illustrated in Figure2.

Figure 2
Thai Rural Students’ Perceived Level of Working Holiday Benefit
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As shown in Figure 2, almost half of the participants (47%) believed that the working holiday will highly
benefit their life after graduation and 33% of them believe that the benefits of the working holiday on their life
after graduation will be very high. In contrary, only 5% of the participants believed that the experience gained from
undertaking the working holiday scheme as a low benefit for their life after graduate. Only 3% of them think that
the working holiday will not benefit their future at all. It can be concluded from these findings that the working
holiday scheme is perceived among the majority of Thai rural students as highly beneficial for their future.

Intention and Reasons for undertaking or not undertaking the working holiday

All the 82 student participants were asked whether or not they intend to undertake the working holiday.
Figure 3 shows Thai rural students’ intention of undertaking the working holiday.

Figure 3
Thai Rural Students’ Intention to Participate in Working Holidays
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As shown in Figure 3, almost a similar number of the participants want to undertake and do not want to
undertake the working holiday i.e. 52 % of the participants expressed their intention to undertake the working
holiday programs if they get a chance, while the rest of them (48%) will not go work and travel even though they
get a chance.

The participants in each group were also asked to list their reasons why they choose to undertake or not
undertake the working holiday. Figure 4 illustrates top 5 reasons why the group of 52% of the participants will

undertake the working holiday if they get a chance in the future.

Figure 4

Top 5 reasons some Thai rural students choose to undertake the working holiday
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As can be seen in Figure 4, visiting dream places was found the main reasons why 40% of the “Yes”
group of the participants would like to undertake the working holiday scheme. Many of the participants
explained that they did not have enough money to visit their dream places. As their parents will not fund the
trip, they need to work to fund their own trip. One of them said,

“Grand Canyon is one of my bucket list places to visit. But my parents are farmers; they definitely do

not have money to fund my dream trip. | keep asking myself how | can go there and what | should do in
order to visit this country. It seems the working holiday is the best answer.”

Gaining international experiences is the second top reason chosen by 31% of the “Yes” group. It is
generally known that rural students have fewer opportunities compared to peers from big cities, especially the
opportunity to go overseas and explore the world. Most of the participants in this study are also from low-income
families; this makes it even more impossible for them to travel abroad to gain international experiences. Earning
money becomes the third top reasons rural students want to undertake the working holiday, as chosen by 13% of
the “yes” participants. more. This finding is in accordance with the study by Nagai et al. (2018), which found that
earning money is one of the factors that motivate young Asian people to undertake the working holidays in
Australia. It can be concluded that Thai students are like other Asian students, in the fact that making money is
one of the main purposes of undertaking the working holidays.

Another 10% of the “yes” group of the participants living independently was their main reason. For them,
the working holiday experience would teach them to stand on their own feet. This group of rural students believe
that by working in other countries, they will be pushed out of their comfort zone to live on their own. The rest
of the participants in this “yes” group (6%) reported that they wish to work and travel because they want to meet
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new people from different culture backgrounds from all over the world. Surprisingly, improving language skills was
not listed as one of the five main reasons for joining the working holidays. This finding is in contrary to the popular
findings from many studies, which found that the desire to improve English communication skills is one of the
main factors that push young people to undertake the working holiday (Nagai et al., 2018)

As for the participants who reported that they would not undertake the working holiday even if they got

a chance. Figure 5 shows the top 5 reasons why these participants choose not to undertake the program.

Figure 5

Top 5 reasons Thai rural students choose not to undertake the working holiday
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As shown in Figure 5, the top reason for refusing the working holiday is its irrelevance to dream jobs i.e.

32% of the participants who said “no” to the working holiday did not want to undertake the working holiday

because they thought the jobs they would do during the working holidays were not related their dream jobs and
not in the field they were graduated. One of the participants explained this in the group discussion,

“I am doing a degree in Interior Design. If | have a chance to get a job in overseas, that job should boost

my interior design skills.”

It can be seen from the statement above that the rural students who refuse to undertake the working
holidays do not think that international experiences will help their career. One of the significant reasons is that
most of the jobs offered by the working holidays are low-skilled. According to Reilly (2015), most of jobs offered
for WH-makers are low-skilled, below the employment standards, and, therefore, not appropriate for university
students. The second and the third reasons why some Thai rural student chose not to undertake the working
holiday are their foreign language anxiety (25%) and having many other commitments after graduation (24%). The
participants described that the anxious experiences of learning English in the classroom make them fear of
communicating in English in foreign countries. The participants also thought their English competence was so low
that they would not survive in foreign countries. One of the participants said in the focus group discussion,

“I don’t think I will survive if | have to work and live by myself in other countries”.
Another student reported,

“Even in the classroom where the teacher and friends are Thai, | still cannot speak English. Imagine if |

have to work in other countries where everyone does not speak Thai. | may die!”

As for life commitment, some of the participants reported that after graduation or during semester breaks,
they have too many demands to travel to other countries. The demands of personal lives of the rural students
participating in this study include, for example, taking care of parents, helping family business etc. In addition, many
of them want to get a full-time, stable job right away after graduation because they have to repay the student
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loan. All of these live commitments result in many of Thai rural students not wanting to spend a whole summer
or year away on temporary jobs offered in the working holiday scheme.

The last two reasons why many Thai rural students will not work and travel are the expensive application
fee (12%) and the complicated application process (7%). Data from the focus discussion indicate that in the
participants’ opinion, even though they can earn money in return from working during the working holiday period,
the application fee they need to pay are too high. Furthermore, when applying for a visa, they are required to
show a high amount of available fund in the bank. For many rural students, they cannot afford these money
demands. As for the application process, the visa application requires multiple documents, including the financial
evidence, a police certificate, and a health certificate. A participant said that,

“The documentation sounds incredibly hard for me to follow along”.

Support and Aids needed from University

The student participants were asked to list the support they want most from their university. Figure 6
shows that almost haft of them (46%) expressed their want for financial aids from the university. Next, 29% of
them indicated that the university must help them strengthen their English-speaking skills before travelling. Another
23% of the student participants wanted the university to aid in processing the application as well as provide
advisory services to help them in preparing documents, filling in application forms, giving consultation and so on.
The rest of the them (2%) wanted other supports from the university, such as job training, travel essentials, and

accommodation booking.

Figure 6
Support and Aids needed from University

Financial aid
46%
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In a similar vein, results of the structured interviews with the staff indicate budgeting, language
improvement, and advisory and counselling services as the three main supports that need to be provided by the
university. In addition to these three supports, the staff from Student Care Division pointed in the interview that
the university needs to increase the awareness of working holidays’ true value among students. She asked,

“Why don’t we organize a sort of a working holiday fair? We just invite the leading working holiday providers
to join this fair. We can do it [the fair] like once a month, every three months, or twice a year. | think by
doing this, our students will know more about working holidays and more students might want to and see
the possibility of join the program.”

The two staff members from International Affairs informed that they have never seen the posting of notices
about this scheme on university bulletin boards, building doors, or sidewalks. They further explained that their
university was located in a small town, and surrounded with slow, peaceful environment. In their opinion, students
who grow up in such rural environments are less likely to realize how the world outside is competitive and what
skills are needed to stand out in the competitive labor market. All three of the staffs also agreed that more cross-
cultural and English-enhancing activities should be organized on campus to enable the students to be more
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culturally aware of international experiences. They pointed that if English skills and cultural awareness is increased,
the students will be more confident and courageous to travel and work in other countries. Some of such activities
include, for example, cultural camps, international food days, cultural dress days etc.

Implications for Policy and Practice

The findings of the current research indicate that the majority of Thai rural students are not well familiar
with overseas working holiday. However, they still perceive the potential benefits of this scheme. Despite not
knowing much in details about the mechanism of the working holiday scheme, Thai rural students believe that by
working and spending a period of time in other countries, they will pick up some new technical and soft skills.
These are skills that cannot be gained by learning in the classrooms. This type of skills contributes to the
employability after their graduation. According to Katsiaficas and Frelak (2024), the skills gained from the working
holidays can increase the WH-makers” employability. This is because the experiences that WH-makers received are
unique, which can distinguish them within the labor market, making them more competitive in comparison with
other job applicants. It can be said that Thai rural students perceive that taking a working holiday not merely allows
them to financially support themselves in exploring the world and exchanging cultures. The scheme gives them
the opportunity to identify and foster their core personality, values, passions, and beliefs.

The findings indicate that the working holiday scheme is highly perceived among the rural students
participating in this study. If these results are considered under the mechanism of the perceived benefits, the high
level of perceived benefits should contribute to willingness or intention to take the expected, specific action
(O’Brien & Hess, 2020; Zhang et al.,, 2023). Having said so, Thai rural students should be likely and willing to
undertake the scheme i.e. the benefits they perceive should drive them to participate in the working holiday
program. However, the study identified an incongruence between students’ perceived benefits and participation
intention. Despite the strong belief that countless positive outcomes will result from taking the working holidays,
the number of Thai rural students that express their intention to undertake the scheme is almost equal to those
who choose not to.

The incongruence between perception and intention that was identified becomes the gaps to bridge.
Results of the study suggest certain measures Thai rural universities can implement to bridge the gaps between
perception and participation intention. Firstly, the findings reflect that a number of Thai rural students still
misunderstand or lack a true understanding of the core principle and virtue of the working holiday scheme. For
these students, working holidays are just travelling and doing a part-time job in overseas. This may result from the
inadequate information from the university and working holiday providers.

A framework is developed based on the study’s findings, and presented in Figure 7. This framework can
be used by rural universities as a guideline practice for promoting the number of students undertaking the working
holiday scheme.

Figure 7

Working Holidays Promotion Framework
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According the framework presented in Figure 7, the first thing rural universities need to do is to increase
student awareness of the working holiday scheme through digital and non-digital promotion strategies. These
strategies include providing more information on campus posters or campus boards; using online channels and
spreading through twitter and watsup groups; creating a Working Holiday Page on university’s website; and inviting
the working holiday agencies to meet students physically or virtually on a regular basis. Rural universities also need
to remove students’ misconception particularly when they think international experiences will not help their future
careers. Universities should organize activities that enhance students’ understanding of the true value of
international experiences that they will gain from working abroad. As rural environment may not provide optimal
circumstances that will to foster students' cross-cultural familiarity and awareness, the provision of on-campus
cross-cultural activities are highly recommended.

Importantly, the framework in Figure 7 indicates that budgeting, language tutorials, and advisory services
are the three main supports students in rural universities wish to receive from their university. As one of the
reasons for refusing the working holiday is the language anxiety which is a result of students’ low English
competence, universities might organize workshops or English communication training for students. This will help
enhance English communication and build the courage and confidence to travel abroad among rural students.

In terms of the application process, Figure 7 indicates that universities should arrange an advisory service
team to aid students on their path to the working-holiday application, especially the service on document
preparation and application process. Finally, in terms of application fees and costs, universities might offer financial
aid, such as part- or full-funding, loan, scholarship, on-campus jobs etc. These types of supports and aids from

universities will help students assess the possibility and make better decision.

Conclusions and Recommendations for Future Research

In conclusion, this study indicates that students from universities located in small cities, rural settings,
have different life conditions, life expectations, and life perception. These differences affect their decision and
intention related to the working holidays. Universities play a key role in shaping their students’ perception,
expectation, and decision-making. If a rural university aims to optimize the number of students undertaking the
working holiday scheme, universities can provide aids and supports that are tailored to students’ needs, as
abovementioned.

There are some limitations in this study that should be addressed. Firstly, the sample size for the student
participants is small (n=82). This may increase the margin of error and affect the generalizability of the study.
Future studies need to include a larger sample size. Secondly, the study chose only one government university in
a small town of the south of Thailand as a representative for Thailand’s rural universities; so, the findings of the
study may be specific to the student population from that university and generalizability might be limited. Future

studies need to include more participants from a wider range of rural universities throughout Thailand.
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Abstract

PaknampranWittaya School, under the Office of the Secondary Education Service Area, PrachuapKhiriKhan,
is a small secondary school. Which is form the home visit of the class instructor of secondary school grades 1-6, it
was found that most households are poor, causing students to lack educational opportunities, especially high
school students who receive only a small amount of government support, which is not enough for their education.
As a result, students have to drop-out to find themselves and support their families. This research purpose is to
study 1) the needs of the parents of students at Paknampranwittaya School, PrachuapKhirikhan, and 2) Guidelines
for mobilizing educational resources to help students at Paknampranwittaya School. The sample group used in
the research was 156 parents at Paknampranwittaya School or 96.30 percent. The interviewees included parents,
administrators, teachers, school committee members, and 12 alumni. The research instruments were
guestionnaires and interview forms. Data were analyzed by frequency, percentage, average, standard deviation,
and content analysis. The research results found that 1) the needs of the parents of students at Paknampran
witthaya School, PrachuapKhirikKhan, overall and in each aspect, were high. Regarding non-monetary needs, they
wanted safety in the school, clean and sufficient restrooms, and access to higher education. In terms of monetary
needs, they wanted financial with student loan funds, learning equipment, and tuition fees. 2) Guidelines for
mobilizing Educational resources include: 1) organizing a meeting of stakeholders to plan and prepare; 2) appointing
orders, working groups, and assigning operations according to responsibilities; 3) coordinating with external agencies
to participate in mobilizing educational resources; 4) raising funds from alumni; 5) announcing recognition of
supporters; 6) reporting the results of mobilizing educational resources. There should be a study of the needs of
parents of students in every small school under the jurisdiction of the Prachuap Khiri Khan Secondary Education
Area Office or other jurisdictions, and there should be a study of the process of driving the mobilization of
educational resources of educational institutions according to the guidelines that have been studied, including a

study of the problems and obstacles in mobilizing resources.

Keywords: Mobilizing Educational Resources, Paknampranwitthaya School
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Abstract

This research was to study developing problem-solving skills through STEM Education and Community-based
Learning experiences, using the Bulan Kite Unit, for 3 kindergarten students at Prince of Songkla University Primary
Demonstration School. The objectives of this research were to 1) develop and evaluate the quality of an integrated leaming
experience plan based on STEM Education and Community-based Learning for the Bulan Kite Unit 2) study the problem-
solving skill development of Kindergarten 3 students who received learning experiences based on STEM Education and
Community-based Learning concepts in the Bulan Kite Unit, and 3) examine the satisfaction of Kindergarten 3 students
towards the integrated learning experiences of STEM Education and Community-based Learning in the Bulan Kite Unit. The
sample group consisted of 35 Kindergarten 3/2 students, obtained through cluster random sampling using classrooms as
the sampling unit. The research instruments were 1) an integrated learming experience plan based on STEM Education and
Community-based Learning for the Bulan Kite Unit t; 2) a problem-solving skills assessment form and 3) a satisfaction
assessment form for 3 kindergarten students regarding the integrated learning experiences of STEM Education and
Community-based Learning in the Bulan Kite Unit. The statistics used for data analysis included mean, standard deviation,
and t-test dependent for hypothesis testing.

The research findings were as follows 1) The integrated learning experience plan based on STEM Education and
Community-based Learning for the Bulan Kite Unit was consistent and appropriate 2) Students' problem-solving skills after
learning were significantly higher than before learning at the .05 level 3) Kindergarten 3 students expressed a high level of

satisfaction with the integrated learning experiences of STEM Education and Community-based Learning in the Bulan Kite Unit.

Keywords: Problem-solving skills, STEM Education, Community-based Learning, Bulan Kite
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unAnmsdansBeuiuuuaniiudnm lfunseeniuegianirneinduismsianisFeusidussansamly
nsiauvinuenswidym Tneysannisanuiauineimans mealulad eanssuaans wazadinmans (Bybee, 2013)
msdamsseuiiuvasiudnundigigeuldinnsfauuuduszuu msveaes warnisuszandldanusluaniuniselass
Fadunszuviunisddalunsiauninuznisuidagm egdlsfang msthnsiseuduuvasfudnuunldluszdulgue
Fapadunnuvime esndewSulmnausuiaunnisuazauaulavendn (Moomaw & Davis, 2010) M5USUMS
SouduuvasiuAnulimngatudngrisfuiiduiorddmaetads Wy mildfansmuidugussaunasdudald
suumsiSeudiumsdunaznisdisn waznsldmanudansdaiionsedumnufnaiiiassd aeandesfunyideves
Bagiati & Evangelou (2015) 39¢ msysanmsimnssumansluszdulsus Fsmanisidouandsifiuinfnanansabous
msAnegraduszuusazinuenisuitymldesaivsednsnm dunsvhianssuiiviunisasiieuasnswAdamdiae
FnldZoudiinuemdmnssuiiugiu wu Mssenuuusaznseaey Taswiumsuitamiluaniumsalase ussdsaenndes
fuanitl dnsilani (2564) BeskansiaiuainsinvensAndauianssuveadneyuialaglinsdaussaunisainsiFousnm
wnAnavfufnw asuinisdadszaunsainisiseudmusufnasiudng anunsathlUldlunsidduaioinuensfaids
winnssuveadinoyuials

Tuvazifeniu nsdanasouslasliyusudugiu WusnuumanisiidisdeulesnsiFouivuiunaidy
FAnUszITuveNsin a'aLﬁ%ﬂﬁlﬁmmﬂ%auiﬁaEiwqﬁﬂmwmau,asfj”'ﬁu (Melaville, Berg, & Blank, 2006) wnAndlaiileaus
Hglidndlawaziiunauaivesgururesinues widwlalemaliyuwuiidwsnlunszuiunisiseuiveadn aseenu
FoulsssevinlsaSounaryusu Faduledvddylunsiannmsfnuegdiiu aonandesiuauidorss Epstein (2018)
FesmaidenleenisiBouszuilsaFounasyuey Tnslivusuidndulunsiansfouidmiusngute nanside
wuiinsiidusmvesurutisasuaiisnsieusludinussdriu vilmaniiirundiidenisiSousuasiannaugan
magilaluiesiuvesau MswaumaunAansiansEsuiuuvasdudnunivnsGeuilneldyuvuduguididnenm
Tumsimuinvensuitymdmsunndguielasenediussdnsam ImEJmwj'ﬁmﬂﬁﬁﬁhﬂiﬁlﬁﬂlﬁﬁauiﬁﬂm STEM Tu
viuniifinnumansuasdesloafudines wilinndoustenuinaulawand-laldietu wenaini daudumsugnilean
mﬂ@jmﬂuﬁmﬁuuamLa'%umsmg%’ﬂﬁqﬁﬁzyzywﬁaﬁulﬂw%fauﬁu (Sobel, 2004) usna1nd Fadnn Aeraites waz
Ununadt dviuana (2565) ladnwanuaunsalunisfauddyvesnndguionisdananssy  STEAM nTansssuvii
NANITITEWUI Lﬁnﬂguiaﬁmmmmsa’tumiﬁ@LLﬁfJﬂngﬁaéﬁu migszmmﬁamLmeaﬁﬁmmﬁwﬁ@aﬂNéa losan
azinfnwgaunsiaminue msdadeszuuiasnisuiJgmidanaia vaziinisdouslagldyumuduguiunis
Feulssardfuuiunasaasnsliminennstiesiiu masauiaomumedieliAnnsGousinedlasaamirnis
wazflenuvsneiBsiausssy Wnalslnuidgmilfntesiuiineds lnefussgslasnnsifiunuvesyuey wazanunsn
Uszgndvinwe STEM tileudtywiluasunisalidudeunasiimnuduadegs uananil audevatuiaziuIngLasuiu
waziu 1 azdudnuiseunseuAnuaziaiosdeudtiym dumsdouslagldyumudugiuneuuiun ussiuaale uas
NINLINTII v‘iﬂﬁﬁﬂwsmiLLﬁ{]zymﬁ’mmaéwsauﬁmmﬂéﬁu

ﬁaﬁm{]mmﬁﬁqﬁﬁmmﬁaaﬁluﬁwmﬂwmaﬁaiuﬁwuaiimﬂismﬁuﬁm AufaUzn1shand AukwIUfUAN1dau
s Ussmdiannania fueuduasmsuohifentusssumiuasdnsa Suddifoduiu wasduniaduiiuty
Aviutu wazAavznisded "nunay’ Lﬂuﬁmmsuﬁaaﬂugﬁﬂzyzywﬁaa?{uﬁwumil,duﬁyuﬁmﬁLaﬂﬁﬂmjl,awwé‘h
(Fnauinusssusamintanil, 2562) a'numé’uhil,ﬂw,wiLﬂumauéuﬁuﬁmwhﬁgu wisudunufavsiazviouds
ity uaziamusssnvesnitdeni nsthinyndundunbenadeuiiadulemdlunisysannisianisdeusuuy
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asinfnwiunisseuileeldyuvuduguliegiasi nslddnynduduununadunisdanisseusanunsatlugnis
Wainwe STEM laviainuaneg 1wu n1580nkuukazasnegnn Aanssuanans) Msmuindndiulazyuinvesing
(Adinenan3) mMsAnwmdnnsmainemaniivhliinaesls Gneienans) waznsldinaluladlunmsesnuuuriennaey
UsyAnBamvesin (melulad) uenaini deannsndeslestumaiouifudug iwu Aavs Tausssu wasUszfmans
vipsdiu

agslshinu MnmsAnwianmiagiueessnisdnnisisaunisaeulusziveyuia 3 sedsussuasn unIng1ds
awanuasuns Fhevszaufine) wuhdmianisysannisuwaanisdansieuduuvasiudnwwazsnsouslagldyu
Juguedradugusssu 5ﬂﬂgasTﬂaJﬁmﬁﬁ']Qﬁﬂzyzg’lﬁm?{umiﬁi’ﬁumiﬂ’mmﬁ’wzﬂmlﬁ{]@masjwLﬂuiwu (378971UNT
UszidlunuiesvaslsaFou, 2023) dedoidulemadidglumaianiuazuiuussnsdnnisoumsasulsiiuszansaimann
B9tu matavinzmsuiigmaiunsysannmsianisdeuiuuvanfudnuuarnadeudleelfyusudugiu Tagld
mynduduniienisdeus Wiiesusazdieiauineenaivinsvesnn uwasdadunisduasuniseysnvuazduanuy
Qitygyviesdu afuenuaagilaluiausssuvemuies uaviaiuaismmduiussudseninlsaiou aseuads uaz
YUY 67?'@L‘i‘]usmgmﬁwﬁﬁyﬂuaqﬂﬁﬁﬁummsﬁﬂmaﬂwgﬂ@u (Epstein, 2018)

fewnil FideTafuanudidyenisiauinuensudtiymenisinlsraunisaiuuy msdanaduiuuy
aziudnwinaznisifeuilagldyuudugiu wihednyndu dmiuinFeutueyuia 3 lsadsuardauminetde
awauaTuns Chevssaufne) edaasuvinuzmsuidgm ysanmsesdanuiiasdenlsamsisousiuuuniosiuly
vanedid 1y nmstldusmvesgmilunszuiumsBouiiligityguasnineinsiiosduldsunsmevongauiulsl 1in
nseusndiarAvanuTaussmwegadaiu Sniadvadeanunsuiindiaranumanilaluendnualivosiesiu duasy
Tiguuiiunuindeagntunisaduayunis@nyibagimuiie1agy mmauimumwLLawmwmﬂﬁJawmwﬂwmﬂmu
sz Agvesiiinvesnu ldifanninuemedeny n1sdeans uarmshausiudugduanmsufauiusiv
yamaviannvanevisieluyuvy Windediiruninfsronisiseud finnnuyniuuazanusuRnTeUsYTuYeIULES iU
mnguddyvesmaiunaifiesiifinunm T3adinasisue uasniouddwsulunmaianndsmiluounn n1sdanis
BouiiysannsasiudniunsGouilegldyuvuduguididoadunsiaundnugioddnms widalunsais
Numsdsruuag Snusssuliungusulundeuiu

IUILEIANIITIY

1. ilowannuarUssiiuannmesausumsinyszaunsalnsouiuuuysanmsaviiuAnuinazmsisouslagly
yudug
MhgINIYnau

2. WefnymamsiauinszmaudiagmssinSeutusyuia 3 AldsumstauszaunisaimaBsudiouysan
msaziudnwnarnisiseuilegldyurudugu
MYINYNU

3. lefnwarufianslavesindoudueyuia 3 Adensdauszaumsniniadoufiuuysannisasiuinuiuay
msseuslagligurudugiu mihednyrdu

NTDULUIAANTTINY

madelunfilimguififendedutunsinyssaunsaimadsudivuysanmsanduinwinisFouslng ey
Wugu diethinadausuununsdauszaunisainisBeudiuuysannsasiuAnyuas s ouilagldyumudugy
wigdnunau lunsussliwinvensuidgmladanindseneu 1
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NIBULYIANNTITIVEY
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msdaUszaunsaivuy " p p
asiudnn unun1sIAUszaUnTsainsdsuiiuuysunsasiy
AnvwaznsFeudlnsldyuvudiug misedn
- UMau
nsdan1sdeumsaau
Tneldyuvuidugu l

nezn1suitym
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aviavalavadndou

nnmUszneu 1 fneasden il

1. nMsdamsiFeuuuuaziiufnen (STEM Education)

WWIAR STEM Education sjatfun1sysannisanusluduineimans walulad denssumans uazadamans
Wiosimuvinwensuitam Taeldnssuiunisiseuiiiunisanegraduszuu msmeass waznsuszendldannuilu
401uN"1585934 (Bybee, 2013) 91n91W398v04 Enclish & King (2015) leafunefisfindd N153AN1STEUTUWUY STEM AT
umadsuiinaumauandenlssauiivisieg oaiasraunisaimsGeusiantedetu saeliiFouamnsniifinee
figousluusuliluiingsddd shlimadeusfnnumnouaznevaussronusioanslufinlszs1iu uenainil Moomaw
& Davis (2010) lanandadnuguiein nmsdanisiieusuuu STEM asfianuaenadesiuiimuinsmainusiniewasisla
voudnugute Winludengdazdeusldfiunanssuiidudodd nisidu wegnsds lasimadeudituiiasdionse du
ANUARASINATIALAYAIINBEINTBEINLAUTBUAN WAz Clements & Sarama (2016) Na1371 Nstdmauvatedaly
Aanssunsfeusdmiudnusute Wumadelonalfidnldfnetidassuaraivassd nieuisaduayunisdimouas
Aunudenuies Fenssuiunmstaztisiaumamindazuusadluiogn drumstansfeuiiovanduinulusdy
Ugule azdesysannismnuiuazinveene) uazUiunszvaumsiimunzauduiaunisveadnUgute lagldianssy
faunauuuaznsedulianldan

2. msdnmsBeuilngldynuvudugiu (Community-based Learning)

wadamsiSeuslasldyuvudugiu Pradeulosnsiieuiveadnfuuiunasadudiausedriu euideves
Melaville, Berg, & Blank (2006) Fliuinisiidrusmmesmulunssuiunadoufastelidnfnnnuidnidonloiy
guvunazFouiinveianumneludineds fszdivaiunuddulunsoudiasiauminue launsahluldldase
uenanil Epstein (2018) a¥1edin1sdnmadeuslagliyumudugniliifiousdelidndlagusuowmues uidads
anuduiusiinszrinslsaSeunazyuvu mevhausmiuvesusulaslssSeunelifniiunurwazunumussyuvily
mMswauaratuayunsSeuivewmuies hliAniAamunagilaasSeudanuiuniidues deanrdesiu Gruenewald
& Smith (2008) naminstansFeuslasldgusudugutsdaaiulifnldFousluviunesiuiiuardsnadoudnan
wnendeey Tnsmslivinensluriesdiulunsaeuislidnldousanussaumsaififiaumneundsiu Snisddaasa
mseuinsgiitiyaviestiunarugnilsrugiflaluinusssuvesyumu (Sobel, 2004)

3. msysanmsgiidyyissiufunnsdanisBeus

MsysanMs "yndy” dadugityaviesduresimindami WhiumsdamsiSoudmed STEM Lo
HewauinuzsAnemansuazimaluladvesiizou uwidudunsdaaiunseysnduasdvaunidaviesdulsimseg
solu nmsldimyvdulunszuiunsiouidieligGeusanmanilaluiausssuvesmues uasifiuyumnunseviinlunue
vospidyaywiosiu @inauiamsssudmiadnmi, 2562) ddedmuin msligidagviesdulunsfnuidaysan
mimmmdm%mﬁﬂwsmiﬁm%uqﬂLLazmiﬁaui’maéﬁﬂuiﬁasmﬁﬂiz?m%mw (Unea U LasAnle, 2561; Utenaas
Jundudn, 2560) Bnviedafimaiauiniadouiuuy STEM iulnusssuresiu Sueadieinuenisinddininduasnis
uidamlutnEeuldd (useln ulusmd wasaag, 2563) uenanni mﬂ%miL‘%&Juil%wﬁﬁﬁiumsaﬁﬂﬁqﬁﬂmwﬁmﬁu
faanunsoduaiunisiieudidszaunsaliarasnauadegidyanlunduanian Aefines Guauysal, 2562)
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4. vinwen1suidsyi (Problem-solving Skills)

ﬁﬂwmsLLﬁf]ﬁgmLi‘luﬁﬂmﬁﬁmmﬁwﬁ@aEJN?JwiammﬁﬂL%ﬁ]ﬂgﬂu%%masﬂﬁﬁwmu Tneanzegnibsluanissy
7l 21 Fafugafimududounaznisdsuutases1ssanda (World Economic Forum, 2020) nauiiiieades 1wy newi]
fiannsavedudnusuTeléd ﬂdaﬁaﬁlﬂuﬂdwﬁauaaﬁmiﬁ’@umashasmL%qLLazLﬁuﬁugméﬁmﬁamn%‘auifuasﬁ@um
finwyluaunam (Shonkoff & Phillips, 2000) wenaNt NuiiaIMIsAIARTBLANAL Diamond (2013) Sldazyi
MsWRLTnYENsuAY g tisduaSuRauINIsH1uBY 9 Wy ANuARasNETsA MIRndaser waznsasuasianIn
shilalunueaveaiin fafl Fisher et al. (2011) nanfserudifyesnsianinuznisuidymludnusuds Tnswui
nsRnvinwensuidymedrefissuudlsimuniinuesunisfnidamanawaznisaauliegsfivszd@nsam nsliand
dutnlumauitamidintuludinss s fuannsadadduinsemsfnegsiavguiasnsusuiiddysenslddinlu
deAw Pellegrini & Galda (2014)

5. anuitsnalavasiiniiey

mstanarufianelavesinGeuduayuna 3 fillenisdnvsraunisaimsGeuuuuysannsasiuinyiuasnis
Seuslagldyupudugiu mhednundu

INMIHIART1RY FRelalFuNseRNKUULKUNTIAUSTAUNITAINSISBUIUULYTANNTT MITANTTeuiLUY
azifuAnvinaznsSeuslagldymudug duandifiuiansysannisssninainwemsudtamn msdansiFouiuu
STEM m3i3suslagldquyudugiu uaznseudndgidynviesdulumsdauszaunisalmaiFouiiidussansamuas
Foulssiuuiuniiiinrumnedmiudnuguieludmindanmi

38alun135338 (Methodology)
mMeMIaTnvnMsuidymienisdnussaunisaimsdeuiuuuysannsasfudnwnasnsiseuilaeld
gurudugiu vheinydu dwsuihFeutueyuna 3 lsadeuauminedoawaueiuns (hevszoufnu) §ideld
fudumsinwilneiiseanden dai
Ussynsuasnguee 1y

Uizﬂmnsﬁ’tsﬂumﬁﬁaﬂ%gaﬁlﬂuﬁﬂﬁau%uagma 3 lsaSpuanSaumingdeasvaiuasuns (edszaudnyn)
aAGoui 1 Un1sfnwn 2567 S1uau 76 Ay

naushegiilunisidensiiidutniFoutuoyuna 3/2 S 35 au lulasnsduuuuenngulagldesiowdy
wiaglunisgu

UUULRUNITITY

ns3vea5eilidunsidudmeans (Experimental Research) LUUWKHUNNTISY Pre Experimental Design Wuumils
nNauNAgBUNaY - 189 (One Group Pertest Posttest Design) (Wi38a anug, 2555) AILAUNITVARD
Wamnunali

T X T2

T; vanefis wansuszdiunaunsdnussaunisaimseuiuuuysannsasdufnyiaznasousigldyunadu
51U YIIIYNAY

X wnefia msdnuszaunisainsseuiiuuysannsasiunuuaznisseuslaeldyumulugiu wieinuwiu

T, vunefis nansuszfiundenisdnuszaunisainisiseuduuuysannsasiudneuaznisseuilingldyurudu
FIUNUIINIYNY

inseedlaildTun153sy

wwsesilofltlunisduiumside loun

1. wnunsdauszaunsalnsiteuduuuysannisasiiudnyuaznsseuiiaeldyusudugm mhednuwau
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1.1 AnwuarsiusiuenatsitisrdesiunnanuasmguilunisdaussaunisalmsSouiuuysannisas
duAnvuaznisFeuslasldyurudugiu swdauumiemsesnuuuianssunmsidouifunsaudmiuinG sussduiu
VA

1.2 ¥ansuUszgungudidenTnay (Focus Group) $1uau 9 Ay deUszneusielidermasiunisinyssaunisal
MsFeuidmsudinugade $1uu 9 au tessnuuuwsuMIIaUsTaUMsains B luUYsanMsasAuAny LA NS
Boudlagldyurudugiu mheinymdu lneasouaquansensiBouiiddy medudufanssumsiiouivanzay s
FsUssiunaiiaonadofusedutu

1.3 davisaununisdauszaunisalnisiseuduuuysannsaziudnyiwaznisissuslegldyuyudugiu
vheinyndu lngdsdsnnmuusinazanuAndiuresidorngildiuannssyungs

1.4 thirununsdauszaunisaimafeuddainalunsaouamuamkazauaenadondaien Tay
il 3 au idauautRnsuiunnasifseld

(1) farudeudsmgludemiuadamans Inenmans wasmalulad
(2) fszaunsaflunsaeusefutueyualitosnit 3 ¥

1.5 sufumsiinszsiteyaildanmsussiiuvesfilsrmgiionsiaeunnnin anumsnzay LazaANy
d0AARDIUDINUNNTIAYTEAUNTAINTITOUS

1.6 sudunsuivlssuasudlaununisindszaunisaimsieuimudeiausnuzuazduuzidlasuan
3w Wethlulflunmsdamsiseunsaeusioly

2. wuudsziiuvinegnisun ey

2.1 @i TeiA eatestunisaiuagiauuuuussduinuenisuddym lnsniufnvimgu]
LuIMINseRnLUY TmdansdAnwuaziadesdefiieides iteliianudladsdnuazdunimaunsiauinuy
Uspiiudidiuszavisnm

2.2 imuaingUszasAvasnsnauwuuyssliuinwensuidymegesdaau Tneseyingussasanan
fifean1suszdin wu msiaanuamsalunsinszitym msadsassauumaily warnsusedunadns

2.3 sonuuulasiaiiwesuulssiiuinuvensui oy laemvuadiuusenaundan Wy vuiavyvesvinye

[

fifoamsusziiiu inasinisliasuu uariBnsussiluiivansautussduiuoyua
2.4 ﬁﬁ"mLL‘U‘uUﬁsLﬁuﬁﬂwmmf’fﬂagmﬁﬁwmLLzﬁ”ﬂﬁﬁL%mmmé’mmﬁmﬂszaumifﬁ%umgma U
9 A asrvdeuLaLlimuuz TnedidemaumanddosdinuaiRded
(1) TarwuazdoamnalusunsdavssaumsaimsiFoudmiudinoyuna
(2) TszaunsaflumsdanisGeumsaeulusesutueyuialitiosniy 3 ¥
2.5 fdumsuivugsuuudsediunuduuziveaifoneg e lldlumsmaassioussiliuineens
widgmuesinisousely
3. wuUssdiumnufimelavesinGsuiifionisiaussaunisalnsBouiuuuysanmsasdufnuiuas nsious
Ingldyusudugn mhednywdu
3.1 ﬁmomwmﬁﬂmia%ﬁﬂLLU‘U‘UisLﬁumﬂLaﬂmil,l,awﬁfqﬁaﬁLﬁ'wﬁaaﬁ’um'ﬁf{]’aLﬁaac?fuuaxﬁugmmﬁﬁww
sfnw telidnlafadnmsuaznssuiunslunsesnuuuiuuUssidiuegisgniios
3.2 Ay Bmsaiuulssiiudufsnnideuss matediAstostumsidedestu lnedumsfing
mnmdunsaisuvvasuauaufiswelafiliinasidndszanae wedumdumsiauuuudssduivangauty
HiSEusERUaYUIA
3.3 ahuvulszdiuanuiielevesinSsuiiiidenisdaussaunisainissuiuuuysanmsasiudn
wazmsFouslaeldvuvudugiu miseinyndu Inelfnndndsyanuei (Rating Scale) iuvssziuaufisnelaidu

3 5¥AU f9l

- Nanalaynn W 3 Azuuu
- Hawalavrunans T 2 ezwuu
- Nawelatiey W 1 Avwuu

vy o °

3.4 duvuussiduanuianelan W VeI e1gd1uiu 3 Aunsiaae WeUssiduaugnsiouazaIy
donnnavallomiuinguizaidveaniide
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3.5 adunsuuusauudssumuiwuginvesWe vy ielidanuanysaluasnaud miunmsilunaaedld
lunsuszilivanuiiawelavestniSeusely
manusIUTINToYa

ya v

A3delinsunuidunmaaswaziivsusndeya lnguus

U

Tudurosnisduiumsidoussifiununudoys
oonidu 4 Sunou il
1 dusounis
HIT8v00Ul MANTUNMTITENNFUIMIS ST euaSaumIng1deasaiunsuns (

Areuszoudng) Fuas
fnqusrasduazduneunsifounnguszriusasiunasesinidoutuoyuia 3 wisumedesiledteimunlindouldny
2 Sudniiums
FAtovimsUssifiuinugnsuidgmuesiniFeunousunsmaass (Pre-test) Tnglduuudsifiusinugnis
whtlm dudumsdausraunisaimadoudiuuunisinussaumsniiiauntu seriunsdadszaunisal shnnsdang
wazduiinnginssunisundgmvesdnisey ndsaunisdauszaunisal v'hmiﬂi:LﬁuﬁﬂwmmﬁﬁmmﬂuaﬁﬁﬂL%'auﬁﬂﬂ%u’ﬂ
(Post-test) UszillumnuianelavestnSeusemsdnusvaunisainisiious
3 SuliaTesideya
iAforunudeyarimunnneiediolf Tnmgivssdninmuoaumunisinussaunise Wisuidisunanis
Usziduinwensuidymnaunayain1smnast Insizvnanuisnelavesiniey
4,685ua§1JLLasmmmwa
ideasunansifemuingussasdiiimualy davhsenumsiseatuanysel
nsiATIzvidaya
\nsesiteyalagldaiaidonssamn (Descriptive Statistics) leiun Anade (M) drudoauuannsgiu (5.0.)
Lﬂiwﬁ%’a;&aLﬁammaauaauamagm (t-test dependent samples)

NaN1538

maRainensuidymdenisinUszaunmsalnseuiuuuysannisasiudnusasnisiseuslagldyumy
Tugnu mihwimyndu dwsudnSeuduoyuia 3 lsussuadauniverdeasvaiuniuns @relszaudng) dnansivey
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ARl 1 NANISMIAMAINENUNTIAUSTAUNTalNSSBukUUY SN SasfiuAnwwaznsiSousingldyumy
Jugiu wiheinundu dwsuiniSeudueyuia 3 lsussuanSauminedeawaiuasuns @evssaufnw)

M9 1 Han 15Uzl dea979) (Connoisseurship) LB UsIEINANN INYIAUNITINYSYaUNITAINITITEUFUUUYT0IINTT
widuAnyuaynsiseusineldwumuugi mheiryvau

Usziauaiany Nan15UsEyuilUeav15y (Connoisseurship)
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at1dls
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waswzauuUTUNTe Wiy Tuvasd 2 vnuaveuuslifiuionssy
umsidmhuesumdinniy
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M5ENIAMUALE GNusleus18n1591989 Iagldn159198auuu APA (WuaseA 7) au
TUALBUARIL

ﬂ'ﬁél’]\ia\iLLUULLﬂiﬂi‘NLﬁaﬁ'] (In-text citation)
madsudrsdauuimsnludonlissyieduiuastfaniluresdnvas fo @ofuss, ViRu)
vise Fafusis @) 1Wu
............................ (Younger, 2008)
%39
Younger (2008)
lunsaifideinserdaiienlnefnasndomnuuisdinanlnense dosdddomuiidaaenuniu
Bluesswanedyauasiszyawnti (p. ») lunsideusnsdie wu

Maitreephun (2019) nd@1771 “n1suUseenaldngulaegddlviiminzauivaniunisaluazusunves
Tsadsuinaiudadivinmevesfuimslsaseufadiinnssuniimilnivemguianigiihazgninausld
ogMaInvaty” (p.19) #%3e

“The Most common formal definition of an organization is a collection of people engaged in
specialized and interdependent activities to accomplish a goal or mission” (Gortner, 1997, p.2)
ns@guindawuuunsniuilomainienaisuinnimilenents iseadduioduraniuddu
dnwslagsuNaNYsINg (N-8) WEIMUMETRLAWNNTNYIANWISINGY (A-Z) 19U
......................... (usanweal vt (2542); Miller, 1999; Shafranske & Mahoney, 1998)

wndeugdauuunsnluilonainenaisuinnimidesiensndguwasauiae iy Tld
LATIWLEFANIAAUTENIN WA, %39 A.A. LYY

e (LANWRS A5V (2542, 2543, 2544)
(LB NWad I5UT8 (2542, 2543, 2500 .o

nseudneduuuunsntuiiemainenarsilidleduatu ssydeienaisiuatuuagain
“onefidly” w3e “as cited in” MuMeTerusgnt1Teyau19198e uasTNL 1y

975088 Wy (31909l NTINT IUAA, 2549)
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13193 FUAA. (2549). N159ANI19AIINF. BAUUEL T WIuRa.
N5 YBUBNETE1989IN8UNAY (Reference)
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81989419)

3. AvualiliguiuunisBouenansdadauuy APA ([fisiadeil 7) Tnevinuanunsodnwinisideu
s1ensensdanaziuuzihaniiuled https:/bit.ly/2zIQduk 989 Purdue Online Writing Lab
UNINeNdy Purdue

4. i dnusulasenissrsdinnwineduniwdingunniiens uagdind1da [in Thail
deipsensnedatu enesussansnisldifisuidsseugndes Ingliasenisdneds
awlneidul e (endumsaiiunmnsingueguds Inldnmsgradedulfias) fuieens

10e/19115UUaT180 15679899100 181 nenTun 1918909
Maitreephun, W., Kerdtip, C., & Chookamnerd, W. (2019). Writing the APA style reference (6th
edition): Some recommendations to transnational scholars. Academic Services Journal Prince
of Songkla University, 30(3), 220-227. [in Thai]
130108 TueSius, ¥adn naing uazasdnual ginde. (2562). MATEUTIBNTIBWUTULUY APA
(Farindsdl 6): SorausuurursUsznssetninnstuei. 27sasineusns
UMV INEIAEAIYAIUATUNS, 30(3), 220-227.

5. igtinusiisen1sd1@ meamuasndniEesnuaiufidnesn1edangy (A-2) (@vsusenis
gredafifinusuvannawilvalumwdnguudilissuneineiiuseesensiusiae

A79E19N131WUTIINTTTBINIUFULUU APA (WUWATIN 7)

® NS UBUTIENTT819899 NS (Book)
Author, A. A., Author, B. B, & Author, C. C. (Year). Title of book. Publication.
WAesfann f3gu. (2552). 5edguisave. 15aiunaseesa.
Srisuk, K. (2009). Research methodology. Krong Chang Printing. [in Thai]

L ﬂ']ila“ﬁEl‘L!i']Elﬂ']iE,]I'N5\1‘\]']ﬂ‘UVIﬂ’J']3ﬂu’J']iﬁ'ﬁ (Article)

Author, A. A, Author, B. B, & Author, C. C. (Year). Title of article. Title of Periodical, volume
number(issue number), pages.

130108 Tuesius, ¥adn iaing uagasdnual ginde. (2562). MATEUTIBNITIBWUTULUY APA
furindad 6: Yorausuurursssmssiotnivnstuend. 215875 3neU3nT uninedy
FIYFIATUNT, 30(3), 220-227.

Maitreephun, W., Kerdtip, C., & Chookamnerd, W. (2019). Writing the APA style reference (sixth
edition): Some recommendations to transnational scholars. Academic Services Journal
Prince of Songkla University, 30(3), 220-227. [in Thai]

® nsPBusINTONeDsNendTseaulall (Webpage or piece of online content)
Lastname, F. M. (Year). Title of page. Site name. URL
vansel Yayaylan. (2560). Tusnivn7si3eus. The Standard. https://thestandard.co/year-of-learning/
Panyashom, C. (2017). The year of learing. The Standard.
https://thestandard.co/year-of-learning/ [in Thail


https://bit.ly/2zIQduk

® N5 UBUTIENITTNBRININGITNUSUTeyayn

(Doctoral dissertation or master’s thesis)

Lastname, F. M. (Year). Title of dissertation or thesis (Publication No.) [Doctoral dissertation or
master’s thesis, Name of Institution Awarding Degree].

1597 YAI3IAL (2550). JULVURIINANIUSITE WInYesaNs AL YRRATIAt Ao sE A THAYD I 1Y
wniuiinsdnmluaiusriameununiald, Bveninusiyanud e,
AN ISUAVAIUATUNS].

Choosuwan, R. (2007). A causal relationship model of personal competency affecting
effectiveness of Educational Service Area Office in the three southern border provinces

[Doctoral dissertation, Prince of Songkla University]. [in Thai]

®  {79E19M5IWIUTIBNTE19BIAINBNE5N15UTEYNIYINT (Conference proceedings)

Lastname, F. M., & Lastname, F. M. (Year). Title of article. Title of Proceedings. Publisher. URL
(if applicable)

Juennsal wimualeR. (2566). 115ensERUYsTRSUsIUA AR NAUA IS M UREAS R UM EN U 9T
SEAUAINAYINGUITMAUUTTUNWNKIEDY FIIUAUITIV BUnNoFzills Sandmdealnl. nsuseu
AmssEiuni wLe. a3 asall 12 UsyAl 2566, Auzindlveraniuaznsinnig
LIV IAUAVAIUATUNS.
https://psunic.trang.psu.ac.th/psunc/file/psunc2023/PSUNIC2023-Proceedings.pdf

Bhramnachot, W. (2023). The Enhancement of Labelling and Packaging of Coffee Product for
Competitive Advantage in International Markets: Phayong Community Enterprise Group,
Maesaab, Samoeng, Chiang Mai. The 12" psu Trang National Conference on Research
Across Disciplines 2023. Faculty of Commerce and Management, Prince of Songkla
University. https://psunic.trang.psu.ac.th/psunc/file/psunc2023/PSUNIC2023-
Proceedings.pdf [in Thai]

®  (29819n151TUTIBN1591989NUN IWKLeEe (Chapter in an Edited Book)
Author, A. A., & Author, B. B. (Year of publication). Title of chapter. In E. E. Editor & F. F. Editor
(Eds.), Title of work: Capital letter also for subtitle (pp. pages of chapter). Publisher.
WA WaiMsTIU. (2540). MTITEWIAALUY EDRF. Tu fimun uvawd uazasevau anasne (u.n),
UUULALILAZIAT09TN TI98M 19N 507 (U, 1-18). drdinfiusiuieginainsaiminede.
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