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ABSTRACT

This research aimed to: 1) Examine the characteristics of whole-class
discussions that promote analytical thinking; 2) Analyze teacher practices in facilitating
these discussions; and 3) Investigate students' analytical thinking abilities compared to
a 75% criterion. The participants consisted of 32 third-grade students who had
consistently learned through the Open Approach since first grade, and one expert
teacher with over 10 years of experience in Thailand Lesson Study incorporated with
Open Approach (TLSOA). Research instruments included lesson plans, behavioral
observation forms, and an analytical thinking test. Qualitative data were analyzed by
using thematic analysis. The quantitative data were analyzed by using descriptive
statistics and the one-sample t-test.

The results revealed that: 1) the whole-class discussions functioned as an
intellectual public arena, utilizing students' misconceptions as strategic learning tools
and employing Japanese blackboard practice (Bansho) to systematically record
footprints of thinking; 2) the teacher purposefully facilitated discussions through the
Five Practices, comprising anticipating, monitoring, selecting, sequencing, and
connecting mathematical ideas; and 3) the students' average analytical thinking ability
was significantly higher than the 75% criterion at the .05 level of significance. Students
demonstrated particularly high performance in problem understanding and logical
reasoning.

Keywords: Analytical thinking, Whole-class discussion, Thailand Lesson Study Incorporated
with Open Approach (TLSOA)
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U £ a a 6 o al 5 = QIQI'
ANTWRIUINNPENITAAIATIEAVDIUNLIIUTUUTEOUANIUN 3
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3. BN YIANNAINITOAIUNITANILATIEIVDIUNS BUTUUSLOURANYUN 3 ANerad

Y] = 1Y) = a A o I
ma%mﬂ’liLi‘&JugLLazL‘IJ?EJ‘UL‘VIEJ‘UNa%LLumaaEJﬂ‘ULﬂm%ia‘aaz 75

NSBULUIANIUNISIFY

U v

AR lAMUANTOULLIAANITITLL N LAAIAIUAUNUSITIANMATENTNNTEUIUNIS

LY a 2/ v ¥

FANSFEUIAUIRUINITAUNNSARIATIETvRddiseu TnganiunsanglduTunvestuisey

e

aa 9] a A v 3 o aa ¢ ~

niaunTeauBesruunaneeasgaeuluausednnisniivszaunisalilazadude vyl
nsdAN1ssEuIMIEMsANKITWSEUMLTENsWULEA (TLSOA) Wneghsseliiaaunnnit 10 U

v = 1 = d%’ a Y 1 aa a 1

wardnisgunguidivunednugiunisiseusiiuisnisuuuila (Open approach) 11981
RotdosduAszautulszandnun N 1 lneiinsfinwtuissunieisnisuwuuda (TLSOA) 1u
singudrfglunisasdwndounelyywazliniseAvsiesiuiuntuseu (Whole-
Class Discussion) tunalnuanlunistuipdeunisiseuilnengeuieniseivsigednadl

Y Y a a

NeA1ENSHIURUIUGUR 5 Usens iieduasulidiseuinnisAniiaseily 5 eaRuseney

g i
dfey AsanslunIng 1

vSunuassngumsiteus

msAnwmTuSeuAeISnsuuuda (TLSOA)

(Inprasitha, 2022)
- Y53 msAnwuiEeu (Lesson Study)
uaz3snsuvuia (Open approach)

v — ., aca
nalavanlunisduindiounisious Whmnemswan: msAndtasizd
~ v S o i inki
nsafus1esImiuvaTusEY (Analytical Thinking)
. lﬁvu51ng1u:||> (Whole-Class Discussion) duadu N5ARILASIZA (Analytical thinking)
wazdawndeumstiggn AgoIBMTBAUT IR (Promotes) (Wang et al., 2025; Schoenfeld, 1985)
WU UR 5 Yszns (Stein et al., 2008) 1) mevianudrlatgm
1) msmansed (Anticipating) 2) mswaaiulaseadrouaz
2) msdunanisal (Monitoring) Anuduius
3) msAniden (Selecting) 3) MsunueENiinagns
4) i it (Sequencing) 4) mshivanaidensang
5) msivaulyauuana (Connecting) 5) nMsusziliularnsIvEey

ANA 1 NFOULUIAAIUNITINY

PNANT 1 ansaeSuieanudenlesvesesAusyneulunmsidelanadl
1. USUNLAEIINGIUAITIT oS I NsANITUTBua 835 N1suuuLTn (TLSOA)
(Inprasitha, 2022) AiYs1AIIANIANYITUTEU (Lesson study) wa3n1suuuida (Open

approach)



pASY)

15a15swwand ® UA 24 aUUA 2 (Waun1AU-GoHIAU 2569)

2. NaknNISEIUIEN15aAUIE ﬂﬂ%umﬂ,ﬁﬂ’ﬁ 5 U5¢n13 (Stein, Engle, Smith &
Hughes, 2008) lauA 1) N15AAN1T8l (Anticipating) 2) N1sdanan15ad (Monitoring) 3) NS
finLaan (Selecting) 4) N1339Ra9U (Sequencing) wag 5) mMsvdoulesuuidn (Connecting)

3. gLl A13AAILASIZY (Analytical thinking) 8 5 8sAUIzNBU (Wang,
Mohd Matore & Rosli, 2025; Schoenfeld, 1985) Usznousie 1) n1svitanuidladeym 2)
nsupulATIEIIarANUFUTUES 3) N153uAueENdnayNs 4) N1slimnNaITnIIne

wag 5) N13UILLIULaEATIEDU

anliun1idg

n93deilldandeuisiteuvunaunay dudunisnieldnseuifvesnmenssunis
93853717 WnINeIauinEa (COA No.TSU 2025 035 1alasin1side: 458/67) laavs
Ammdusenangunasesuazinifou (Informed Consent/Assent) Aaut3uauidenies

a v

Snwmrmdusonsliusussnagivinganiysaideliamnsaneuildnasaiialagliil
nansznule 9 densiseuLarn1sUTEIduNG
1. ngudviang
naudmune Ao Uniouduvszounwi¥a 3 91wty 32 au FuduiniFou
ﬁL?EJuiﬁ’JEﬁ%ﬂmmUﬁJm (Open approach) 1nagsseiiasausisysutuuszondnuq 1
wazagiasy 1 au daduaguszdnsiivszaunisaluazmnudevglunisdnnisiseus
Frensinvduidsudieiznisuuuda (TLSOA) wunnda 10 Y Tulsedeunaldiu
Tsassuniorienusiuiielunisldnsdnedussudeisnisuuudn (TLSOA) atha
sovieswndunaininnia 10 U nsdmdenld35ianeas (Purposive sampling) it olwi el
ﬂizﬁﬁﬂmﬁﬁmmamyjmﬁuazmiauLﬂ/ml,%aﬁﬂmwé’ﬂsum Creswell and Creswell (2018)
way Yin (2018)
2. \avesiiafildlunside
2.1 wiedladsnn Usznouse 1) wumsdnnisiSouiizesnisms S1uau
10 uNY AILLUININSANET U U3 nsuuuda (TLSOA) §adunisldaniunisal
Hapyumeidaiienseiunisfniinged 2) LuudunemgAnssunmunsounuAnuuUicR 5
Usgns (Stein et al.,, 2008) ToA A1SANANITAI NMSEWNANITAI NISARLEBEN N1TIRBIAULAY
nsideulewnfn waz 3) wuutufinarauundeuedasduiniavem
2.2 adesdioidauiuna laun wuuneaeuinnisAndasisiuuusae 5 4o

AUNTOULUIAR 5 B3AUTENBU Ustnausie nmsvhanudilalgm nsusaiulaseasng
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WazAUEITUS Myunueginagns MIlivanadwsinsiasNsUssiiulagnsaaey
{nsnsIvd@euAmAINAUAIINATUTEN lawilan I0C 518988E 781319 0.67-1.00 AL
WodulaenArduyszanssan (Cronbach’s Alpha) WAy 0.82 wazA1Rv¥iAINEDAAADS
58131950539 (Inter-rater Reliability) n1uvidnve9 Creswell and Creswell (2018) winfiu
0.85
< ¥
3. MsinusUTWdaya
3.1 dunigunis gIdgussanunuuazauamufuasiunguidmangiiiean
HANSENUAINNTSEUNANITA] BN sy latennauteswulutuseuiuiuagiaey
] < v a Ya v v ‘Y o a a =
3.2 Tuiuteyalienunin lagdldedunanisaituieuluuiunass 10 musey

ieriuteyaufjduiusuaziuiujuifivesas

v
I [

3.3 JuiiufeyadeUsunm §idevhnsveaeundadeu (Posttest) viufivaadudn

q

[
a YVa o =

NN3eOU ﬁgqur;pwl,aaﬂlﬁi'ﬂwmmu One-Group Posttest-Only Design Lﬁamﬁmgmﬁw'ﬁwa
9INN1TMRABU (Testing effect) uazauinavesiFouseaiionlmilnglidoyadenmnm
91nmslnszauuuugu (Bansho) uazluslnaea (Protocol) indudusimuinisnisda
Ainsgvnaununsnadgeunauiou lasldudngudeusednydanuuidniiaanad ou
vesnFouluiasusuresauiFoudugndeyammiiduieToudeuivedaimg
fiAndudanszurunmseAuTeTutuisduiou
4. mMyIAszvidaya

4.1 mshersideyadsaunn 19n1sTieszsidon (Thematic analysis)
6 4 uRBUATNNTOUTBY Braun and Clarke (2006) 1l pa3UIBANWUEAITOAUTIBUAT UL
UjjURveIAg

4.2 msiwswideyaideuium [addidanssaun (Anede, SD) uavadi
auuulagly One-Sample t-test WigulsuiunmTaay 75 Inedlinaeinisuuanaseiu
A0 Fail Sesar 80-100 sedufun Seway 70-79 seUR Sevar 60-69 seduneld
uazsnindesay 60 sefumMIUTUULY

4.3 MsHauteya Adun1snaudeyaluuavuIu (Convergent design)
iodunspinazinunanisideidnunimiazUiinusauiunumdnues Creswell and
Creswell (2018) Tngfinsidealoandnguannisdunaduiieusiuiunanzuuuaouss

29AUsENU
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NN
msiiawenanITewuseeniu 3 fenuingUszasdvensive el
1. anwavanIaAUTeTNAUNITUEsuNduaTuNTAnTATIZH
a ¢ a = Y o o o2 $
NNTUAATIERBIAUAMAGER 10 AruTeu TuduiseunldnisAnwduieu
AsN1TWUUR (TLSOA) wWuanwazd sy 4 Usens asil
1.1 mseduseduniiasisuziialnsgiuufaivainiate tuseulyld
yutudmeufigniiesafewiduiuidmiuiansuasilSoudisumswa fogaluamuil 1
S« 1 < Y & 9y ¥ A [ aa £ & !
an1un1sal “uwusgney 12 Walviin 4 au” dniSeudnauaisundaym 4 JUluy Aqu
sUsTTHAudauNsss laua n1sa1mn mleadu n1suaInga (3 + 3 + 3 + 3) nsideulesy
M3an (3 x 4) wazmsldnnuduiusuniudunisem (2 x 4 = 12) dmaliinEeudiudums
dgAweuivananeuazlnsuivin e iussavsnnvesuiagis
1.2 nsldmnudnlaramnfowliuniadoasninistews asldteianaindy
nagnsasautaudmsdygyuiensed un1snsiaasunuaIau 1y “lasidsdne?”
Aaegalumui 4 asidennquidsulsyleadydnualin (4 + 8) dauenaunduiileugn
(8 + 4) wiolvatwSpudasizimaualmnla “druiurianun” Jedoududinaiane
wananilluAui 6 WetniSeuduausenitamsmsiiendnuiuaunn (Partitive) wazn1s
a ° ' . v a a Yo '
NI OMITIUIUNG Y (Quotitive) AFlTN1TeAUTIB BT UNIT B URENLEZAUUANATS
MUAULDILNUNITLARY
1.3 msldnszaruuwuugyu (Bansho) iWugudnansnisedusie nisldnseaiu
o v Y = s
Mniduszuuinseiisunelygn 3 aenusznau
1.3.1 N159nlAssasatessuy wisiuiilsdedmsulanduas Rouly Wi
| o w a o o a Yy oA = = & o v o =
drunadmsunanAninissudssiuion1sUTs U ukar Ui g msutuiin
wluriluazvaagy
1.3.2 meibinsguiunisfeusingdn wWasuwwiauusssulilugusssy
Hnutarnuwasdydnvaltieliinseuliessinnuaumnaunalansouiu
1.3.3 msaselsziaueduse azatlansnfnirainedeulifaiuwuife

ngnssaiiedugasuiulunisSeuiisugamiiow aduazaudeules
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v

-
= N

Ad 2 nsldnszarunuudyu (Bansho) Muanilaseasnan1sdnIawuIAnINgUssy

guiusTukarnsdenleluiminieadnaans

1.4 nsadieesAnuisuiuruldunusnisdeny dnissusiuiusuiiaveu
dernugndosvesnuitunsldudmandamand dregrdluauil 2 ilefinnsiaue
Uslondnydnualnisgas (6 x 3) dwsulandnisms iFeu 513 finvhed “fusnnluninid
08" upg S10 A1 “msredndu 6 x 3 Suazwindu 18 fio 6 vaniu 3 ade” axviou
fensaagmruusisnsGouiidniSeuldnsAsieneisuiuogiusioss

2. Naﬂ’]’ﬁLﬂi”lzﬁLLWJUﬁ‘ﬁla°Ua\1ﬂ31‘14ﬂ’]iﬁﬂu?ﬂﬂﬁ’iaﬁﬂﬁﬂﬂiﬂuﬁuﬁgﬂ%ﬂL%EJ‘L!
NNMFiRTIinUIAgiuUfiRAaeandesfuuuiufi 5 Usenng wenns
Srunemsefunevndamansiiiiuszansua naeaia 10 AUEoL lgUsinguangIung

a

U URIT AT o UEURUNIRNSEIUNNaNG 8] AIRNTI7 1

a wa

M3 1 MsUSeuWiguwuIuua 5 Usens Audsiagujdnaselutusey

'
a vaa

WU UR 5 Usens WU UAnasuanseanaselutuitey
(Stein et al., 2008)

1. nsAAn15al srywwIAnfgnaasarAannngaululNuNsIANTITEUS
(Anticipating) 289AZLBYA LTU ATUT 4 1T0INITASUAILAUIFIRIUAY
FINT UWAZATUT 6 130IMNUAUAUITEWINNITNILHND Y

FuuaN¥n (Partitive) AUNISNITIN 8MITIUIUNGY

(Quotitive)
2. Msdanan1sal dunauazTuninidAnvesinisoulsaznguag19lnadn
(Monitoring) WeAndonUszinuaudaudmiadgygrunldidugiu

TunseAus1esu U B
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AN519N 1 (59)

WA 5 Usens wUfiAnauanseandselutuitey

(Stein et al., 2008)

3. MIAALGEN sdladenuanuiioadnnuszinusous Wy aun 4 den
(Selecting) naunsulseleadyanuyalie (4+8) uninausnouive

ASN9ANUATEIUNISDIANUNUNYVDIFIFILAZ FINNT

4. MIIAAWIY Hemsenansisstunatimme wu pmuil 1 Bosddu

(Sequencing) mﬂgﬂﬁiiuiﬂmmaiim wazauil 4 Mdunuuasg
audandaionsedunislauds

5. Madeules ddounszdumsfniiasigy W “4 daeerlsey” il

(Connecting) Foulosdrydnuaiguiun videmaw “lasidzthe” el

FUSEUATIIERUAINANWR ARG waglumun 8 Triasng

Tanga1n 10+5 1 old oulesdya nwal NS ITUNAUE

Y

AN TUTITU

-d‘ v Y & 1 2 a wva v -d‘ a vua
NM51e9 1 azvieulmiiuiiaiiaeudjUAndinaunseuuwiuus 5 Usenis
Taag1aasudruluusunn1s@netulssumedIsnsuuutds (TLSOA) lastaniznisidaliny
v a a o oa < a v a a = v Yo oo
W lanaaraadsuresinisouiiugasuduveinislenloawulfn Fanseduliiniseu
Hnvinwen1sininsgiiiunisiseuliisukas nsaeuANENRaNNAT LY
3. NANISIATITHANEINITOAIUNITANILATITIVDIUNIT U
AENAINTIANITFEUS 10 ATUSEY FITLNAAOUAIILAINNTAAUNITAAIATIEN
U = ¥ U Y} ¥ = ¥ 1 v
YOITNITEY 32 AU MBUUUVARDUSRTY 5 U0 (20 AzUUL) JA1AINABARBITENINENTIA
(Inter-rater Reliability) WU 0.85 Kan153LAS ¥R
3.1 S¥AUANNANNITAAIUNITANILATIZIAINTIN UNLS UL ALLUULRAETY
15.51 Azkuu (S.D. = 1.62) n3oTegay 77.55 oglusedu A laeduniSou 28 au (Sevay
87.50) HuLNauaiSosas 75 wasiiiies 4 au (ovay 12.50) AlUbUNM aouINn1TannIg
= 14 = :JJ a ¥ aa a %3 a a &
SHUTMIUUUININTANIT WS oUeITN1TUULLTA (TLSOA) WaIuIN1SAATIATIEIY
dnissudiulvalanutmvung
3.2 SYAUAINATINITANIUNITAAILATIZUIILUNAINDIAUTLNDUSIEN U

Welnsgnsuesausenou (ﬂxLLuuLﬁméﬁuaz 4 ALLU) WURRUINTATALAUAINITIN 2
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s

M5V 2 AziuURAsLArd LT UNINASIUAINATNTOATUNNTARILATIE

99AUIZNIUNITANILATIZN Avwuuady  SD.  Sewaw STAU
(1A 4) ANETLSA

1. navihanuitatym 3.38 0.76 8450 ALN
2. MsusadiulAsEs A AUEINUS 3.00 0.57  75.00 A
3. MIINUBEENAENS 2.88 0.67  72.00 A

4. MslivaranT SNy 3.31 0.69 8275 AN
5. M5UTEIIULAYATIVEDU 2.94 0.78  73.50 A
AT 15.51 1.62 7755 A

VUGG INUIINTHUANATEAUANAINNTONNTANINToLAzYRIATILLRERY Aell Teuay

80-100 (#11n) Fewaz 70-79 (7) foway 60-69 (weld) uazsnindesas 60 (AsUSUUTY)

NP5 2 wuIduAazuuugegafemsvianadilatigm (Fewaz 84.50)
waznslimanaiiansany (fovas 82.75) deaonndestunginssulutuisuditnis oy
finsldudanguaainane duduiimsiaunisfsAonsnuuediinagns (Gevay
72.00) wazn1sUsEiunTIvERU (Seeay 73.50)

A9819N1uane0NIUsEINY 31ntand “uwdlAndvunds 40 wiu daldge gaag 5
witu daldfne” dndsunaninisinienesided 1) navianudlatigm ssydsitland
Avuauazdsiifosnismsldasuiiy 2) Tassadanazauduius 1@oulosnisuvedau
ﬁwhﬁ’qumimi 3) MINLKY Weulsgleadydneal 40 + 5 = O wisldioauseniiay 5 4)
nsliimnae a5ursanuduiusuesnsam WU “ns1e 5 x 8 = 40 FiuTedald 8 ga”
5) N3Usgiu aguAmeu 8 3 wieunsavdeunNanmnauNandulugdland

3.3 msisuiisuasiuudeiunueifesar 75 U5ngaennsen 3

N = d' 19 a _a ¢ o o Y] I
BTN 3 ﬂ'ﬁLU%EJUWl?J‘UﬂSLLUULQaEJﬂ']']@Jﬁ']@J'ﬁﬂfﬂ']Uﬂ'ﬁﬂﬂ'lLF"IT]SWW@\TL?EJUﬂULﬂmGVﬁ@EJaS 75

ngudmune n AsuuwAN W (75%)  Mean  SD. t p

”ﬂﬁ%ﬁ% U.3 32 20 15 1551  1.62  1.783* 0.042

a o (% aada

*ydAgyn1eadfnnTzau .05

o



288

15a15swwand ® UA 24 aUUA 2 (Waun1AU-GoHIAU 2569)

NANTN 3 nunSeuiieziulefeSesay 77.55 39 gandunaeisesay 75

[y

agnafifeddayynsadfisedu 05 (t = 1.783, p = 0.042)

#3UNan1sIY

=

NN53 7843 89N150AUII9TIUAUN ST ULS Y UT LA UNISANTLASIENVDIU NS 8U
FuUUsEANANYIUN 3 TUTULS s UANAANEAS T LTNSANEITUS BUA8ITNTHUULTA (TLSOA)
anfiunsnglavsuniagasuianudeiviguasinissuidnugiunsiseuimeuinngsy

AanamegnaiiosisuaszAutuUszaudnwUN 1 aguanszddnls 3 Ussihundn fadl

1. dnwuzvInIsanlsy

o v

nmsefuelidnvaziluniasisasnmelyaiidunsidiouiisuiasines
a A N £ 2 Y a v & o 14
wAainanvaty Inewdsuanudilanaiandeuvesiseuliilunsneinsasianiny
Tawdanalygyuiensedunisnsivasuasiwanasiudu dnasldnseauiuudg Ju
(Bansho) 1JuAudnarauii ednlaseasiesesseanisanliusngdauazasisesnniius
WU EITUE NI NN B U I AU URAYR UAB AU AR AUNAYB IR IFR
2. wuaufjuRvesazlunisgulenisanueg

g a v 1

1 <) a wa L4
A381IENTeAUTIgag 1 dusEuUANRIIULUR 5 Usenis lawn n1sAinnisal

Y

LY [y

LA Msdananisaliiiesiurudeyadsin midadenuazdndifunuianesnad
gvgenans (W n19iTeeaniussruluguinsssunsedmdunuvasiaanudangs) wagnis
doslssuwAatinFoudifualuiminisadamansiunisuImsdanisfiuivunszaiu
uagmIIsInILnIERuMIAn 1y lasdeine WeliAnnmsAsinseiogadugUssy
3. ANENNITARIUNITAATATIZR

tnisuiianuansalunmsineglusedvi Gesaz 77.55) 93 gandwnasi
Yovay 75 egaflfuddynsadinfiszdiy .05 (t = 1.783, p = 0.042) Ineiigaiulusunis
vhaandnladgmiuaznisiiingsaldsnssngdadunaansssuvdvesnisedseiiliy
nslFugadaivanig egralsfmusud mswauni ufudenisnsunueg 1inagns
uayMsUsziiunsnaey Wesnnluinwg msmiuauesiidudeudainFoustnjutunism

ANPBULINNININITATIVADUNTZUIUNITAN 39A901FENISNAIUIBE IR lus e
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anUIEHA
Nan1sITEarouINse AU s I uTt S UL s Unn AN WS B U T g
wuude (TLSOA) WunalndidgyfidsasunisAniiasizvivesinisoustradugusssy
Tneifissiuddaysell
1. mMsenUmelugiuzszuuinANTANINTIEH
Sussuasuanmduniiassardmunsonismeadaaans (Lampert,
1990) TnagldmsiitlanmandeuduninensassnsGouhliinSoundausuuidn
ﬁlmnm'wLLagi’Uﬁam&lmasﬁu (Cobb et al,, 1992) Jadad1Aty Av N15aT19UITIIAFIU
nedspundinaans (Sociomathematical norms) fiuesinarudanainfelonialunis
Soug mugaunistdnszatunuud Yy (Bansho) iula3ssdiodnnissessesnisfn
(Footprints of thinking) (Yoshida, 2005) @wiaglsnszuiunisAnusingda (Making thinking
visible) (Franke, Kazemi & Battey, 2007) B erensiiasieiiUSsuLisuLuIAa TuT o
Taegnadusyuy
2. mswasuunumaggiesnuuunsizeus
AgUATAMULNUFTR 5 Usens (Stein et al, 2008) egrafuszuulneidsy
NnfaougioonuuulszaunsaingiFous amndeinguesnsiiduszaunisainisfnw
Fusudeisnsuuuda (TLSOA) mnnd 10 ¥ ullededdalunislénissenssnaz Ay
SeuiedaiufildinseuAninsziununistn nsiesles (Connecting) 3adula

PrelidnSsuiuanuduRussenIedyanwalunusssuivusunveslymauiianisan

=)

6
bAINCW

D

3. MINAUANUTRNlEsYastayaLAazNSIIUANLEY
HadeUSinanlaawiusunisidlatdym (Sevar 84.50) wagiaHaITIRNTINY

(owar 82.75) dendesiunmnssuluduFsuiiidunismssaoumiuaumnaumasoiios
dwduaziuuiuniseu (Fesaz 72.00) uarmsUszifiunsavaey (Fovas 73.50) fid
lsussqunasidosay 75 Hu avteulssssumfvesinuenisiifuguanisiia (Metacognition)
(Schoenfeld, 1985) G?EQL?Juﬁﬂwszﬁugﬂﬁ%’U%au TnennztinEeutuUsonfnwdi 3 s
dnwurn19.38us hUUL W uNadns (Result-oriented) 11NN31NT2UIUNTT (Process-
oriented) SadasmsszarnaniankuwInnsuiossaidodusvazen
4. nMsUIMIsIAMIsTAnIWIIRdauLazn s lUTdUsEle vl
wlidunsd@nwianizlsusouuayadunisd1d udamguiuiunsovaina

a8 1uuIURUR 5 Usznisuaznis@nwiduiieusiedsniswuuila (TLSOA) nsululy
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[y

TuuTundu agdedlvimud1AyAun1sINNTIUAN SIS BUS IR TUAIEANILAZ UTTEINIANA

WINNBAONITUAAIUUIAATLANANTINEINTIATEUUNM TR BUNTEA UL TaUlE AU

¥
a

nuagTndegradussuu nan153delfsanunsaaieleu (Transfer) Wusunuuliagluuiun

InaiAssiludssyndldiiienaungiseusaly

JoLauauuy
1. daauauuzlunisiinanisivgluly
1.1 AgmsUsznAliuunufin 5 Usznssauiuuumanisldnssaunuudiu
(Bansho) Tnsurar1ad1lananaiad euunduuszidundnlunisedvsei adassifou
N3LUIUNSANTDIELTEY
1.2 amﬁ'uﬁ’muﬁm%mgmﬁaLa‘ﬁuﬁ’ﬂwmié’m’mmaaﬁﬂiwLﬁaﬁmm
Fnoamaslunthaiuaiaeesseiiles
2. Yordusnurdmiumsiseadialy
2.1 msinfunsitesserenifiofamuiauinisinuznisiniinseidugs
Toun NsIakUlarnIEUILNsUTEIEUATIEe Y
22 AmsITeTeuiisuUssansnave nisAnert S oudie3snisuuude
(TLSOA) FugUnuunisisuiuvuidsd efudunadugms vosuianssuliidugusssy

WBUsEINY

a a

naANIINUIZNA
nATellasuuaivayumAdeanauussanalunelauseadsuussana w.e. 2568

AMLANWIAERNS UNINSNFLNNBO INWURAIVA
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ABSTRACT

This research aimed to enhance the geometric proof abilities through the
inquiry-based learning (5E) model integrated with GeoGebra learming media. The
participants consisted of 32 first-year pre-service mathematics teachers in the second
semester of the academic year 2024, selected by stratified random sampling whose
scores in geometric proof were below the proficiency criterion. The research objectives
were 1) to compare the post-intervention geometric proof abilities against the 60
percent criterion; 2) to examine the relationship between GeoGebra proficiency and
geometric proof abilities; 3) to investigate students’ satisfaction with learning
management; and 4) to explore opinions of the participants through the learning
management. The research instruments included lesson plans, GeoGebra learning
media, a geometric proof achievement test, a GeoGebra proficiency assessment scale,
a satisfaction questionnaire, and an opinion-based interview. Data were analyzed using
arithmetic mean, standard deviation, percentage, one-sample t-test, and Pearson
correlation coefficient.

The results indicated that 1) the post-intervention geometric proof ability was
significantly higher than 60 percent criterion; 2) GeoGebra proficiency was positively
correlated with geometric proof abilities; 3) the students’ satisfaction was at the highest

level; and 4) the students had positive attitudes toward the learning management.

Keywords: Geometric proof abilities, Inquiry-based learning (5E), GeoGebra learming media
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ABSTRACT

This study aimed to investigate students’ algorithmic thinking through sorting
network activities implemented in classrooms using the Open Approach. The study
employed a qualitative research methodology emphasizing protocol analysis,
students’ written work, and analytical descriptions. The target group consisted of 43
elementary school students from Grade 4 and Grade 5. Data were analyzed through
two Lesson Study cycles. Each cycle consisted of three phases: 1) collaboratively
designing the lesson plan, 2) collaboratively observing the teaching practice based on
the lesson plan, and 3) collaboratively reflecting on the implemented lesson. The
research instruments included lesson plans, still-image recording devices, and video
recording devices.

The findings showed that, in the first cycle, students demonstrated the
following aspects of algorithmic thinking: 1) understanding how algorithms work and
being able to follow them, and 2) carefully coordinating each step of the algorithm. In
the second cycle, the Lesson Study team redesigned the lesson by using rays to
represent the direction of data movement and by adding conditions related to the
operational constraints of the nodes. The findings revealed the following aspects of
algorithmic thinking: 1) understanding how algorithms work and being able to follow
them, 2) carefully coordinating each step of the algorithm, and 3) constructing
algorithms that consistently produced correct solutions. However, no evidence of

discovering efficient algorithms was found.

Keywords: Algorithmic thinking, Sorting network activity, Lesson study, Open approach
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n3URTRgramnssy adedl 4 Tnegld Al wasdoyauuialug nareiduuseifuddy
mamsﬁﬂ‘msw5&1‘1,455ﬁ’uq@mﬁﬂwﬂué’aﬂmﬁﬁwé’qLﬂﬁauLLﬂaﬂ (Inprasitha, Isoda & Araya,
2023) n3Ufgundngasiiudsdidysrezendmsunmaiauuuyed ssdnssedulan
WU UNESCO Useineising 9 LartNAMNNIANGLAUDLS 09FINENININTY (Isoda, Roberto &

aa v

Inprasitha, 2021) n1siadeulnIn1suIundngnsuazn1sundymnvinnievesdanusdva

1%

foludsddry vilin1sAalBeAiuias (Computational thinking) lasun1siiansauuInu

Fndudnuugniestyafidday (Critical cognitive disposition) (Araya, Isoda & van der
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Molen Moris, 2021) m’méfaamﬂmhfﬁﬂﬂajmim%wLLiJaﬂuﬁmL‘%ﬂuizé’wizmﬁﬂm
wazsiseuAnuiiysannsdaidsinalulssmeing q silan savisnisBondedidasia
nsAmdaRua dxfeuliifiudaudt a.a. 2021 9nnsUsuidiunsAndeduanveiniGey
18 PISA (Stephens & Buteau, 2023)

soda et al. (2021) na1vin mMsdadsdmandunsyuuiminsuidymildnishn
Thifundineans uag Inprasitha et al. (2023) a9 n1sAanIsadamansiiufiugiu
AAYAINTUNUINITAALTIAIUIN Tnetanisfnniendnmansuaznisandemuin
Duanssauzwdniiunnninduian maamuﬁﬂwmﬁﬁﬂ%uqﬁu 9 (Higher-order thinking
skills) s Soft skill AdFyuazldfunissensuindundduinued iuanissui 21
(Changsri, Inprasitha, Tang, Boonsena & Pattanajak, 2024) LLmﬁﬂﬁugmﬁagjLﬁawé’qmi
AnLTeAuIn (Computational thinking) fin1sAndanesfiu (Algorithmic thinking) tHuwALWA
(Labusch, Eickelmann & Vennemann, 2019) LLazL“fJuLm‘wé’ﬂﬁﬁwﬁ’iyﬁmmsmmﬁﬂﬁdWEJ
ﬁqm (Isoda et al., 2021) 6?5&Lﬁuﬁugmﬁﬁ%ﬂueﬁ’m%’umiLﬁuwaLﬁaﬂué’aﬂma%ﬁa (Isoda et al.,
2021) Snvtsfiuwalduanniulussduanai satunisiinisansanes iuunldlulsaSey
(Growing global emphasis) ‘1‘7iL“f]ugﬂl,wuwﬁwmmﬂﬁmamamqmﬁmmam% 3Anfivaeli
tniFoulunisuesdgvinazsjauiiismsudtamifidfiae (Stephens, 2018; Stephens &
Kadijevich, 2020)

Inprasitha and Loipha (2007) Na1711 A1SAAIUINISAANISALAAE@RTUeIlnLS 8y
Tnsmsysannisiinsuuuidawesnnsfinuduidou WerliduidouadnmansifuduiFeu
gaansuAtym dwmiunsfnvidelssdndimunmsujifaaiewaunisasulurieadou
081900109 93 smueAeLleaunuunIT oy FunniinsveuessauAalududeu
AudniSeu way Inprasitha (2022) Na1771 AIUEIAYIITAITLUULTA ABNITdILETY
mM3deuivesiniFouionauauasienisinnsadinanansuesmulos

AanssuAiaviei3esa1du Sorting network tdufianssun1sifeus lnglyld
Aouiawmad 7WAMA Bt U3SnsuaruwiAns esdanesiin Iidndunudanes iy
fifiuszansnmvesnwes Piglidnlaindanesiinudanesiusinindanesfiudy 4 win
Sanesfiufineralidaiau {J@wﬂﬁQLwﬁauLﬂuﬁﬁuijﬁumauwﬂﬁgmmmmLLﬂaaamﬂuﬁ’;u
fannsavilfuuuguuiu wagnsdeansuaymsuszanusiifeidosiunisudstuninens
Fndudeadinsfiansanegiaseunoy Taedgaiufeddy nsiieuiou (Comparing)
N15158981A U (Ordering) N1IWAIU1Sano3 7y (Developing algorithms) N33l iU
wAtleynn (Cooperative problem solving) NMsAIANITAITIRTINE (Logical predictions) wag

nsuAtgyraranain (Debugging) (Bell & Vahrenhold, 2018)
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AUIAIEAULDS (Constructivist) Lot vanunIsseus (Scaffold learning) Inglvlana

v a a LY

NS UANSANDITNINYDINULEY AUNUTULUULAENYNAIIMEALBILNUNTUBNSANES T e

v

Ensuitdyninazihluldanes ldldinelvdniseuldiseusdaneinuuazimaidaanie
o Y v a a Y 1A Y Y N U 4 A= dy a ! le’
et eliiniSeuseusnddymndedasuuilenedeanudilanang duvsunmaiil
war3ANINEGS (Empowered) WoAUNULWIRATDIMULEY (For themselves) (Bell & Lodi, 2019)
wagnIsAnwtuseusielIsnsuuuda welidneuldissusadamansiiunisuidym
AEAULEIlABUNTEUIUNITAITRA Uy lunsiaiuiaug A lanag inyensfa
Yo i3euliAuATIMAMUIMEALLEY WTyAUAIINEINEIUINTUNSAUNIENTAIEALEY
(ums Bunsuseans, 2565)
N3SARDANOSTIL (Algorithmic thinking) MuM8ls NS¥UIUNTATNTURBUNITWAT Y
a a a 4 o v @ & vad v g vy = v o
niuszAnSamvsevihanliiaiadu Iiasuntgymitlideasuigniesaue lnvendumi
Wil eanuamudugausITusAUeIUanitazn1snansuegsauaAs U luN TUTZ AU
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Fusounldutanssunisdnwdussudaeisnisuuuida (Classroom Using
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ABSTRACT

This documentary research aimed to analyze and synthesize the structures of
applied mathematics courses offered in eight mathematics-focused Magnet Schools in
the United States in order to develop a conceptual framework for designing an applied
mathematics curriculum for upper secondary education in Thailand. The research data
were collected through an in-depth document analysis of course catalogs, curriculum
frameworks, and course descriptions from the selected schools. Content analysis and
systematic categorization were employed, while the trustworthiness of the synthesized
findings was verified by experts in curriculum studies and mathematics education.

The findings revealed that applied mathematics courses in Magnet Schools
could be systematically categorized into three major clusters: 1) the Pure Mathematics
Cluster, 2) the Mathematics—STEM/STEAM Integration Cluster, and 3) the Applied and
Interdisciplinary Mathematics Cluster. These findings led to the development of the
“Applied Mathematics Tri-Cluster Model” as a comprehensive conceptual framework
for curriculum design. In addition, the spiral organization of courses across grade levels
reflected an educational trend that may promote students’ analytical thinking,
problem-solving abilities, and the application of mathematics in real-world contexts.
The findings also provide both policy-level and practical implications for the
development of applied mathematics curricula in specialized and general upper

secondary schools in Thailand.

Keywords: Magnet school, Applied mathematics, Curriculum synthesis,

STEM/STEAM, Tri-cluster model
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I (7 ¥

eanuuuliie “Aenn” YniSeunilfnen nanizay WIgdunIwianIng eIvgy o e

v v =

syauilsendnw (U.S. Department of Education, 2022, p. 14) lsaSsuwantddlaiduiiies

AudnsSeuiNguiuanuantuaunian wnusvimviidy “iuiivaassuleuignisding”

e

(Policy laboratory) 7i53undesAuAnaseassa neraans inalulad Wazn1siseus
Beysannis iessnuuuszuumaiseuilvsifineulandlanyateyauazuinnssu (National
Center for Education Statistics (NCES), 2021, p. 7; National Council of Teachers of
Mathematics (NCTM), 2020, p. 22)

Tuussmanuanizmemats “Adinenans” Aewilavein1sanidesyuu (Systems
thinking) wagtluniwiainavesnisiinlalan Magnet Schools SEfuLWINLN WU Thomas
Jefferson High School for Science and Technology (TJHSST), Montgomery Blair High
School, wag Nikola Tesla STEM High School a1ugnsgAUAtinAIARTaIN “TeuTeu” 4
“|p3oslourinsainassd” Adeulodiand Tmnssu T23nen wesugeans uasRavaidnld
PEAURENLTIN (Fairfax County Public Schools, 2023, p. 31; Montgomery County Public
Schools, 2023, p. 18; Lake Washington School District, 2023, p. 25) Mé’ﬂgm"uaﬂﬁ\‘uﬁau
méwﬁmamqmw?mizﬁuqa WU @aun19L 890 YNUS (Differential equations), AMIAAEAS
Taisiowile (Discrete Mathematics), ennsveya (Data science), AakuumaU (Computational
modeling), way adiaransdmsunseanuuuwazds (Mathematics for design and media)
Fsagitouuuann “nqui-malulad-denn” fysanmsitisetusgradunain (NCTM, 2020,
p. 45; U.S. Department of Education, 2022, p. 29)

nsaiutuivuSunvessewmelng udazanungreuiaumvangasadinaians
seRuiseuAnuineudaneuegsieile uAdin “Funuuvdngasiamzmsadamans
Uszynd” flanunsnidenlesesdanuiidmauiifunmsuszgndltessluniungadeya (Data-
driven era) kazATEENAUTANTIY (INnovation economy) lABEaYIaTe (NFENTIANBITNS,
2560, 1. 42; EUNNUAVIBNNTANINTANY), 2565, 1. 55) Tagdu m3seunisaeuntinemans
dnllvgjdananenainain STEM uwazdinase dniseu “Sadlamans” uidsldl “Idadlnmans”

< « = a _ a 9] ¢ Y ¢ 1 P~
LUULﬂi@QN@IUﬂqiﬂﬂL%Qig‘UULLagaiqﬂﬁiiﬂujﬂﬂiill AUTrauN1Tainla 20 ‘lﬂugmmg
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wartinWaumangns dleuiuegndaaui “desinddyrenmsseundinmansine” Ao

] ! « Qs Dy « o =) 2
A15VIRAENIUT DNTENIN “N1sAABanged]” waz “n1sUszenaldlulana3e” nsiSey

& = % o w

AdnA1ansduindiiney lunseurerist unndtazdeuledulangdaswestinuay

QNAINNTTU Maindnranseiniosiodfyrein1sanidesyuu (Systemic reasoning) waw
miaaﬂquuﬁ'mmiﬂuﬂmﬁswﬁ 21 (Partnership for 21st Century Learning, 2019, p. 11;
NCTM, 2020, p. 52)

Fafu unenuideiy “Dalanlvivesednmanslng” demsfinudiasgidoya
211 8 Magnet Schools Tuanigoiaing 1ilo1nes1nguuUIARNTWAILN NANANTANIEN

AdlnFnansUssend (Applied Mathematics magnet program) dwsudssinelvy asjaviung

3

v

AenisasrefiseuliiduinAnidanssng (Logical thinker) /it lanalnuesndaaians
08198nG ¢ Yneenwuuidndaenans (Mathematical designer) Aldmdlneansasaasse
winnssu waztnuinnssudeya (Data innovator) §lEdeyalediasenimuaTugnaLay
daputngauAn (Partnership for 21st Century Learning, 2019, p. 16; U.S. Department of
Education, 2022, p. 33)

nalagasy unauiAeANUNgI8IN “AAUBNNTBUYDIALINAIANTLUUAILAL”

saaaa

WloauIuuInieg “adnmansiidin” (Living Mathematics) adinenan 7 Laiiilo saoulyt
“Anagegnies” usaesuly “Aneg1ainaieaTid” uag “AaiioiUasulanase” (Bruner,
1977, p. 89; Tyler, 2013, p. 102) miﬁn‘mﬂ%ﬂﬁjﬁqgaa%qmwhﬂﬂmﬂﬁiﬁﬂwmiﬁmmamﬂm
finaousammaniuiavanal fumanswiiniseenuuy MunszuaunsBousidalenal

a

SEU “1H0N e WarasINEsIA” ANUSAIEATLEY UUTIUTRIIGUIaNgATLATANTIAUL

ey

AnT3Iul 21 N13ALATILRLLARAIIN Magnet School i 8 wisluanigoiuin agyimiig
Ju “nsvanasiien” way “Wuila” Wilsemalvgeonwuundngasianignieadaans
Uszgnamideulosszrinangui-alulad-deauldegreuioss Memnll unaratuddedls
WissiiauenseuuuAnidmangns mauddu “9aEuduvesnisujsuadamansine”
gmadundeduidouuinnssuuisonnan uinnssuiiGuduannsanegraduszuy Anoens
Toya uavAnetwyudlasiassalaninimendinenans
TgUsEAIANIIY

deduamzineinadamaniannlsaiou Magnet 8 uvis uamsgouidn Tunsann

wRavangaslanznadnmansussendluuiunlsemelng
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NIDULUIANTIUNITIAY
N15338ATeHasne “nseunnAnnanansianeniatnmansuszend (Applied
Mathematics magnet curriculum framework)” Wiaidusunuulunisimuinangnsdmiu
UsunmsAnwivesusemalngluanissun 21 lagedun1sduasieiesnainusaindunuy
v = [ a = < = v
N1359AN13AN®1989 Magnet School Tuussimaansgaiuini Fadussuun1s@nwf it
ANURLIYNIYRNIEATULAE SIS EUSIENINIAdnmanS

JelafnuIMumuIsIUNIIUkazTayAINWAEIRN o ienans M1 waziulyd

e
)

Ly =

vaslsassusiseudnuinoulatsluanigelninifi §an1si3sunisaeu Magnet Program
fuadiamansUszgnd ieAnwiguuuunmsesnuuundngaslusiusiie o ldun adasein
(Course repository): N15IANLIANY 518797 Fo318397 wazadun15i5eu (Prerequisite)
ﬁazﬁaummsimﬁmL%ﬂmaa%’wummmif, anwaYs Magnet program: WUIAANANENS
(Curriculum philosophy) Tas3@5 19518797 (Curriculum structure) LAz LUINIINITIA
MsiFEuNsaeUAdnmMansiysannsAumMansdy 1wy Inermans walulad 3mnssy
Ay wazdemuenans, sULuUMIBuA1aiuI83183%1 (Course description design): N5y
AMWUFFININT MITTYTINEATEUIUMIYNIAGnMEnS (Process standards) uaznsidosles
fuwmalulaguaensuseiiung, MIYIANNIANSENINemans (nterdisciplinary integration):
Anwanuduiusvesrtinmansiuatinransussynd @dn adaussens Inensaeuiines
\AswgANans uLazmanisyu q MAsates iievhanudlauwimsmisldadamansidu
A3 osff e eulesdulanass annsAnwiiiasizduagnumiudanan §3selduina
nsduATgianunu AL NIOULWIAANENGATIANIENNANAAENTUTSENAYRY

[ '

Uszinelne Afunsidenles “nguf-walulad-dinn” sgrsauna Tneduudaddni

“adinmand iy samans usisnseuia winudiduszuuanudad 133a
(Mathematics as a living system of thinking) sﬁqmmiaa%’m;EL%EJuWLﬂuﬂ’ﬂﬁmL%qmaﬂz
nadrsuuuiiaes uazdnuinnssudeya” nsounuiAedindusngiuddyesnisiuu
“wdngasianznsadaaansUssgniniuuiunvosUszinalue” Aazsiounsaiiudn
mamquinazandenlesiuiineds ndouneulandmsiaungGoulugadoyanazuinnsy

DUNLNDI
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A3 Magnet Program WUIRAVANEATIRNIENNANAMARS
AuSNeItUANnmEanS Ussgnaluusundseinalng

ANA 1 ATOULUIAAMINITINY

ATAAUN5IY
g & &

n53deaseilidudun1sideiBuenars (Documentary research) Ineldseiiauis
AsAnwIIlAsIgsiienans 1l efnuidnuway LUIAA LazgULUUNITIANTSIS BN SaDY
adnAnansTurdnansanizn1eues Magnet school luansganini suunwimslunisimun
LRavanaasianiznadinmansussenddmiuusunusemelng
1. unasdoya
foyafilflumsideusznoudhe

a

1.1 dayaugugll (Primary data) laun Viulesiniinisves Magnet School lu
an3goluing S1uau 8 wis Fudamedeyandngns 51639 wazuuImsIianiseusly
seAuseudnuineutate (High school) flisatesiuadinmandUssynd Inermans
walulad dmnssumans vdenisysanmsmaniau o

1.2 Foyanfend (Secondary data) ldud vdngmsununansn1sAnuduiiugn
w.A. 2551 (U§UUT8 WA 2560) Landns $uide uazunaun1esivinisiia sadesiu
mM3dnnsiseunisaeuly Magnet School warndngnsntinaaniuseend SIUEINTOULUIAR
MIMANgATAIINTNNEUY WU Tyler (2013), Taba (1962), uag Oliva (2009)

2. \nainsAnLaaNlsISY

msAndenlseieu Magnet program sumdaanstladunsaanulunisive

[ [
v

Asell 1935 n19AALANLUULANZAS (Purposive sampling) lasdlinusin1sAALADNLTITE UY
delildnsd@nuilasvieulassarmeivadamansuszynies1auiade Sruruviadu
8 Wie 9nUssvAans galsnT tnainisAntdenysznaunie 1) Isauseudsadulsuieu
Magnet ni3alsaisewaniznieiidanulannusuadaidnsuie STEM sgradunianis

LY

2) IN159ALASIAS 195183V AAFNENS LUSEAUNSUUANWINBUUA1EN SN TALIUNIT187 N

3

WUz 518797Ug9 wars1eIvnUsEnAnIoyYTUINITAMINGINIS 3) dlena1snangns

warA195U15187%1 (Course catalog %30 Curriculum framework) NILHELNS A OAN5ITOE
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9g9ATUIIUKATABLIBY Wae 4) 3ULUUN1TTANIsISeus Ny unseuisougnisdnyise
A 14 IS ¥ a & a 4 =
VIOLAUNDITNANUANRAENT Fnernans wavinalulad
15958u Magnet finnuinuainananilasunisandenlimiiunsdlAnwndedn
Weasnilanuvainuatesluaiuuiunnisdanisdner JULUUnIsIang U8 e
LAZUUINIINITYIANNISAdiaAansiumansay Juderansdunsienlaseaiiesedn
ludeszuy vaugnednu lsugundanvaelnaifgsiuuiauigninesnaInnIsany
\eanniideyaenansvdngnsldasuiiu visednsdnselviiiduianizadnmmansidang v

6 1 3 2 A

lagliusingifvesadamansussandegataau nsandennsdifnyiludnuaziing 1
Prelinan1sdunsziiinnuaenndssiuinguszainaeinsive wavawisalulddu
nsouLWIARInTUNISHUIENansAdafansUssandluuiunvessemalnglaagng
Y RTRETHY

MLNAIAINETY BIT8AREBNLIUTEUTINIY 8 Uia Laln Thomas Jefferson
High School for Science and Technology, Montgomery Blair High School, Wheeler High
School-Center for Advanced Studies, Nikola Tesla STEM High School, Van Nuys High
School, William R. Boone High School, Mathematics, Science Research & Technology
Magnet High School wag Wekiva High School %’!aé’auﬂu&’uuuuﬁwﬁmmmmi%’mmiﬁaui
AdlapnansUsvendluansgenisn sulugudeyadmsunmsduasziwunfandngasianiznig
Tuvsunusewelng

3. Bmsiiusiusudoya

n1siiudeyasnidunisiaenisdumiainiulesininisaes Magnet School
IaglgArdnAny (Keywords) lawn “Magnet Program,” “Applied Mathematics,” “STEM,”
“STEAM,” “Interdisciplinary Mathematics,” ez “Mathematics Curriculum” Wudu mﬂﬁ?u

[

Juiindeyaniivnasvedlsuisu ¥8 Magnet Program lasaasanangns Lagdieg1eAesuny
518371 (Course descriptions)
a ¢ v
4. mMyaszvidaya
Adusnlunmsliasgnveyaldaiien (Content analysis) 5 Tumou Aa 1) N19L41
sWanuuLda (Open coding) 81ULBNATY IUABE 19AELDEALN 8TEUNYILAINUNUY
MAgtasiudnuarednuazn1sialassaitmangns 2) madnsiadauny (Axial coding)
(% 1 v Q{' = o % 6 | a r.:l' ¥ a :j a d‘
IANqUIRaNdAuduius iy Wy egivniidunguiuas 983919y sunis STEM
LAEIIEIMUUNTUTEENALE0TN 3) N15aseviiany (Categorization) daAsIeswa

! 1 [ ! (% a a s a = o/ a
LL@SﬂEleEJQEJL‘U‘L!Wil’?!ﬂ%mﬂﬂﬁﬂﬂ@ﬂi"lﬂﬂﬂﬂﬂm@]ﬂqﬁmi 4) nsLUsEUMeUVIUNIad (Cross-case
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Comparison) Wisuiflsugtuuunmsdanguseinssaindlsaiouiia 8 wis iefumussidiu
Suuazkualdy wag 5) N13FUATIEMBWUWIAA (Conceptual synthesis) 8nseAUNNIANY
filsignseunuanieszuy gndaaszidunsouuwifmdngnsiomzmeadnmaniUszend
(Applied Mathematics magnet curriculum framework) REREGE Gfamsﬂisqﬂﬁfiﬁg
TuuSunUszimalneg

5. N3AIIEIIUANNYNADIVBITBYA

[ [y 1

nsifeenansafaillimuddyiunisassssumiuundedevesmaniside
(Trustworthiness) 1l Ll AL nABIATAINLLT Bl DVRINTTUILANTAUATIE VT BYA
TngordonsounuiAnsuauy i efeveasnuide Idun auundedevestoya
(Credibility) AMNALEUAINVOINTZUIUNTTITE (Dependability) kagaruainisalunis
n39EUTRUNAU (Confirmability)

lutuneunisdursgilassadnesein §3fel§38nmeeaeudoyauuuwyis
(Methodological triangulation) IngLUSsulfisutayaainienasudngnsvaieusziny lawn
Course catalog, Curriculum framework Laz@A185U185187%1 91A159158U Magnet Laag
us iteBusurnuaonadosesgluuuTsiTuarLaAnmsiandngns uenaniddlinag
n3r9aoulnggMIsnaIdl (Expert validation) $1131 36 Au Fefimnuilsrvaundngns
LA¥N1TABY 9I1UIU 3 AU AUANAMIAATANYY T1UIU 3 AU A1UNITTIANITITBUT WU
STEM/STEAM §1U9U 3 AU wazf1umansd uft iiadaeansluld S1uau 27 au 19y

& o

nauanUnenIsuLasnNITeanNkULLAEIMNITUAEAT 31U 3 AU NGUINEIAIERTNITNN
Inginseeuiaged ginisanun ermaniuians IermaniUsegnd Ingimany
MTuNd wagingmansdne $1uu 6 au nquadinmaniuians adamansuszynd ot
affuszyns UTNIIEIND LATEEAIENT N1TITeANTUIY wazIneIn1sUseiusy
uazmsUTMIATELABS $1uau 12 au ngu daumanausiuazuigiad nsaeudsaudnw
dweadans dmadal wazn1539n15ATINALEAAIMNTTUNITUTAIS 91U 6 AU LA
ANTINAALATINAIITUIAIUMLZANVDINTOUNITIANGUTIEIYT NTEUIUNTAUATIZN
WaANUANMAANNATDIIULUY Applied Mathematics Tri-Cluster Model lngldiuuaauniy
WUU Check st Tunsutenga fiun1smsiaaeuannwangmssaand s 3 au
HANINTIEBUINENTIAAAIgNINUTUUTIMITTavIIangs1e3u n1samun
YOULATBIFAZNAL Lazn15asuIBnNduTUSszInguseinluddlassasisediaduy
szuu Wieliiamsdanszsifinimdniou aenndesiudeyaiwsying uavanunsailuly

[ a v LY a s 1% 1 = oA A
L‘lJ‘LJﬂiE)‘ULL‘U’JﬂG’II‘UﬂW§WWUWMaﬂQ®3ﬂmMﬁWﬂW§U35Qﬂﬁﬂﬂ@%ﬂ\mﬂ’ﬂuu%%’@ﬂ@
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HANSHUATIENYaYAINLENATUANANTUAL AT UL TI8TvIvedlsuseu Magnet
Program snuadinans 91uau 8 uite luussmaansgonsng wanslmiiuguiuusuves
msdalassaiuneinadamanivssgndndamdaaunazidusyuu uilsassundazisi
iuiunuazuumansiansfnumuendety wisnnsaduunguiuuseineenidy
nauvdnidnwar sl lnousmansisvesniiu 2 dw fio saanmsduasziienais
(T8 1-3) wagkam e laalwda (e 4)

1. Tassafumsdanduieinadamansuszand nansinsznduidoninuiy
Tedviadinaansveslsaiou Magnet arunsadanqulaidu 3 ngundn lawn 1) ngu A
ﬂaimmam'ﬁu%qwél,t,az%uga (Pure and Advanced Mathematics Cluster) G?fqajaﬂ’wm‘ﬁugm
NANAFARSTITIRNLATAUAMTIUINTTTY WU waaadd NuAdadady adnmians
Luisioios uaznisfigaunisadinmans 2) nqy B adinAansysannis STEM/STEAM
(Mathematics—STEM/STEAM Integration Clusten) & ¢+ un15.7 eulesad nenans fu
ngrmand wnalulad wazdenTsy M1UAINITUNITATINUUUTIABY AITATUIULTS
ABNNINBS WAENTIATIENTRYA kae 3) Ngu C AdlnFNERSUTEENARNDITNLALAVINGINTS
(Applied and Interdisciplinary Mathematics Cluster) Gﬁlm"&ﬂﬂiﬂizqﬂm%’ﬂﬁmmaméfﬁu
UTUNLANITMALHUNNDINANIEATY 19U ANAAIEATNITIIY NTIATIERYoYaLTeAR
adinmansaondaonssy uazdaussiviitowiu lnevdngudssydntuannisnszans
YaaUsEINEITIAdarmansUssenduas IuiuelInadaansussendnuadaines
91nl59158U Magnet 7 8 whe fawanslumseit 12 waz Applied Mathematics Tri-Cluster

Model AIWEAININA 2

N a a 3 ¢ Y] a
AN 1 ﬂ'ﬁﬂi%"ﬂ’]ﬁﬁl@\ﬁjigLﬂ‘Vli']EJ'JSU']ﬂm@ﬂqaﬁiﬂigﬁgﬂﬂmqﬂﬂaaLW@ﬂUIiﬂLiEJ‘L! I\/\agnet

FIUIY 8 LiAd

ARALIDTIILIY unulsusey  Sovay F08 1991837
Pure & Advanced 8 100.00 AP Calculus, Linear Algebra,
Mathematics Cluster Multivariable Calculus
Mathematics—STEM/STEAM 7 87.50 Engineering Mathematics,
Integration Cluster Computational Mathematics,

Robotics Mathematics

Applied and Interdisciplinary 6 75.00 Financial Mathematics, Applied
Mathematics Cluster Statistics, Mathematical Modeling
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I
a £ v 1

.:4' v & a a s
ANHITNN 1 LLaﬂﬂI‘ViL‘Viu'ﬂ"liqHﬁsﬂqﬂm@ﬂqﬁmi‘Uiﬁ'ﬂﬁLLa%GU'NQQ iy AP Calculus,

q
(%

Linear Algebra Wag Multivariable Calculus Usinglulsaiseuns 8 wi azviauunumanfigy
vosfiugudmguilulusunsy Magnet sasifioatu s1e3vnguysannts STEM/STEAM
wulu 7 wis waznguadinaansUszenABo T nLazamIneIn1TnUly 6 Wiia wandwualiy
nmadeslssadamanifumansdunazuiuvlanateegaduszuy dodunudananativayuy
AumNIzaNYeIn1sdnseivnduauadanes uasiugiudidglunisiaun Applied

Mathematics Tri-Cluster Model éfm%"umiaaﬂwaé’ﬂqmﬂuﬁwﬂssmﬁlwa

MTNA 2 UIUTINANAMENTUTTENATIN FUUNANLATANDTAIINLTATEU Magnet

U 8 LhIAd

ARALADTIIEIY WL FouazueITIeiv
Pure & Advanced Mathematics Cluster 92 43.00
Mathematics-STEM/STEAM Integration Cluster 71 33.18
Applied and Interdisciplinary Mathematics Cluster 51 23.82
33U 214 100.00

N9 2 meﬁ‘hmuiwa%mﬁLﬁlEJ’JﬁiTaaﬁ’umﬁmmam‘ﬂisqaﬁuamzﬁmmam‘
ﬂfjuqaqfﬁa%aﬁmﬁnlﬁ%mmiaﬁ’m wazdua1uIuI18791910 Course catalog Uay
Curriculum framework 99415313814 Magnet W 8 Wi4 iauﬂgﬂ?:u 214 519391 lagnuan
s1e3vlungy Pure & Advanced Mathematics fi$1uauanniign Antdufesay 43.00 ves
iﬂaiﬂﬂﬁgmm FOIB9UT D ﬂeju Mathematics—STEM/STEAM Integration LLazﬂfju Applied

v
o v v A

and Interdisciplinary Mathematics anua1diu FeazviouliiudisnsliaudAyduiiugiu

<

Wangufaiuaiunisysanniswaemsyssgndldadinmansluuiunase

Cluster A: Cluster B:
Pure & Advanced Mathematics Mathematics-STEM/STEAM integ.

 Pre-Calculus

» Computational Mathematics
- el Applied Mathematics N © Datascience
® Linear Algebra Magnet Program ® Engineering Math
® Discrete Mathematics (AMMP) © Modeling
® Proof

Cluster C:
Applied & Interdisciplinary Mathematics

e Financial Math

o Sports Analytics
o Architecture Math
o Al/ML

AW 2 Applied Mathematics Tri-Cluster Model
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2. ANAToulETENI NG NIIWIY HANITELATISAT AU INgUII83 Y 9E
fimnugeulsudalasiaiiludnunzvesssuuedsiu lnenguadinmansuTaniwastuas

(3

yhnthidugiuminiddydmsunguysannns STEM/STEAM uaznguadinaiansussyns
Yauzfinguysannis STEM/STEAM WWeslsanguifunisuszgndsanfumansdu wazngu
ANAAEASUTEENALTDITNLALANINGINTYIBLETUATNAUNUIYVDIDIAAIUTHIUNT
e arundoslosdandnibesonsinunosdaruinnndamaniagaseLios s
A ladauuifaliauieniuaiuisalunisusegndld wavazvioun1sdanangns
TjainnaussauggiSousrauszuy

3. 3UWUUNISINEFUTI8IYILUY Spiral curriculum wan1333edanudn Tsaseu
Magnet d@aulugflduwafn Spiral curriculum Wunsevlunisdaadusieisndindans
Uszgndt TnoonuuuligiFoudunnnisiannaudiasinusiugiumsadaaanslussdy
duvesiseuAnuinoulats ntuisdes 1 vereveuivnveniemlugniadeulouuin
yandaenansiumansau uaznsUszgndldluaniumsnifidaududounntulussdudu
ﬁqqsﬁu ﬁauﬁ%ﬁwmiﬂﬁﬁaiﬁw%qu%"ama?mL%aiﬂiﬂmmwuqimmi (Capstone

project) lugsvngvamdngnsnuandluning 3

Cluster A Cluster B Cluster C.

Grade 12

® Capstone Project
® Real-World Problem Solving

Grade 11 E i 0" o Applied Calculus
= * Data Analysis

® Capstone Project
© Real-World Problem Solving

oundations
oo
e Mathematical Foundations

® Intro Modeling

Grade 10

Al 3 Spiral Curriculum Structure of Applied Mathematics (Grades 10-12)

4. MIWANIPADHLIAN MNNANITTANGULANITIATIERANNENTUSYDIT 18I

A98laWaun Applied Mathematics Tri-Cluster Model vl st unsaunulIRnd sszuudmsu

Xy

v v =

n1seanuwuuvangnsatinmansUssgndseaudseufnuineulate lumadenanias oy
LUIAANITTANANGATVRILTUTEU Magnet T aWaIu LT oulilnaaus \Jangud

AyEnsalumMIyINstumans wasiinvenisussendldndinaansluuiunas
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N33 venaIsAsilidingUssasdiiodunsieilasasnelvndaaians
Uszyndvadlseiou Magnet muadinAnanslulssinaansgalaiing 91uu 8 Wi nan153dy
dy Y @ 1 a = v 14 a a s ' 3
FlAiuan 15958u Magnet din1sdalassasneseiviadiamansegisluszuu lagaiuise
Fuunsedvesniluaungundn laun nguadinenansuiansuasiugs nauadinaans
Y3001A15 STEM/STEAM wagnguadina1ansussyniids1dnuasaninginis geazyiou
LWIRANTITIANANGATNINRUNAS B 1UDE19T0UMY NIPUBIAANLT NTYTAINITTINAIERT
wazn1suszendlgluuiunlanass

wena1nil wan1s3veduandiiiudn nisdmaisusiedviluanwuy Spiral
curriculum JunumdAylun1TWAILIANTIaULAITAALTILATIZE N1SLATQYKY LaznIs
a Y a = Y a (7 6 1 Ya o Y .
SeuigednvesliTeulusrere1y nnan1sduasizriaenany §33ulawmun Applied
Mathematics Tri-Cluster Model 1l o1 unsaulwiIAn@essuudmsun1508nuuunangns

13 YY)

AdinFnansUszendseaudsendnwinaulats saunsaldiluwumndunisiaumanans
) v =

AmENe TEIYIReN visendnansanufny Iaeaadesiuusunmsfnuilneuasnisiaun
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ABSTRACT

This study aimed to 1) examine the tourism potential of the Nang Loeng
community, 2) investigate the use of virtual reality technology for tourism purposes,
and 3) propose development guidelines for enhancing the community’s tourism
potential through virtual reality technology. A mixed-methods research design was
employed. Quantitative data were collected from 400 tourists selected through
accidental sampling using a structured questionnaire, while qualitative data were
obtained through in-depth semi-structured interviews with 20 key informants, including
government administrators, local stakeholders, and academic experts selected through
purposive sampling.

The findings revealed that: 1) the tourism potential of Nang Loeng is strongly
associated with its cultural heritage resources, including traditional foods, ancient Thai
desserts, historic architecture, and the preservation of local ways of life, together with
its strategic location in central Bangkok. Nevertheless, certain limitations remain,
particularly the lack of value-added tourism activities that encourage longer visitor
stays. 2) The appropriate use of virtual reality technology lies in supporting storytelling,
creating immersive tourism experiences, and preserving cultural knowledge that is
gradually disappearing. The technology should be user-friendly, affordable, accessible
to diverse groups of users, and designed to complement rather than replace authentic
on-site experiences. 3) An appropriate development approach involves integrating
virtual reality technology with the community’s cultural assets based on the principles
of simplicity, effectiveness, and cost-efficiency. This approach should emphasize
community participation in storytelling and decision-making processes, together with

support from both the public and private sectors.

Keywords: Virtual reality, Community tourism potential, Nang Loeng Community
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AdnAty: eadusEnauNsUsISAeUAnw aussauzanuludusenounts Jiseue1difdnw

ANSUSYNSADUANLTIBUIAN LNANANITIVEBUIARLUY EDFR

ABSTRACT

This study investigated the elements of future-oriented educational institution
administration aimed at enhancing the entrepreneurial competencies of vocational
learners by employing the Ethnographic Delphi Futures Research (EDFR) technique.
The elements were synthesized from in-depth interviews with 21 experts, including
vocational institution administrators and small and medium-sized enterprise (SME)
entrepreneurs. The data were analyzed using content analysis and categorized
according to conceptual relationships.

The findings revealed that the elements of future-oriented educational
institution administration for enhancing the entrepreneurial competencies of vocational
learners consisted of 12 major elements: 1) Learners, 2) Curriculum and Learning
Management, 3) Teachers and Administrators, 4) Networks and Collaborations, 5) Policies
and Support Systems, 6) Outcomes and Impacts, 7) Technology and Innovation, 8)
Resources and Infrastructure, 9) Organizational Culture and Values, 10) Assessment and
Sustainability, 11) Research and Development, and 12) Internationalization and
Competitiveness.

Regarding the suitability assessment, the analysis of experts’ opinions using the
median (Mdn) and quartile deviation (QD) showed that the synthesized framework,
consisting of 12 major elements and 53 sub-elements, achieved the highest level of
suitability (Mdn = 4.20-5.00) with a high degree of consensus among the experts (QD <
0.75). These findings indicate that the proposed elements are highly appropriate and
can be effectively applied as sguidelines for developing the entrepreneurial
competencies of vocational learners.

Keywords: Elements of educational administration, Entrepreneurial competencies,
Vocational students, Future-oriented educational institution administration,

Ethnographic Delphi Futures Research
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ABSTRACT

This study aimed to 1) develop practice-based learning activities using the
ukulele for early childhood education students, 2) examine the effects of ukulele
activities on students’ musical skills, 3) investigate the effects of the ukulele activities
on students’ confidence in teaching music, and 4) students’ reflections on organizing
ukulele activities through practice-based learning. The target group consisted of 19
fourth-year Early Childhood Education students at the Faculty of Education, Prince of
Songkla University. Research instruments included a learning activity plan, a musical
skills assessment form, a music teaching confidence form, and a reflection form.
The statistics used in this study included the mean, standard deviation, and content
analysis.

The results revealed that the ukulele activities based on the practice-based
learning approach were highly effective, exceeding the standard efficiency criteria
(81.32/83.21). Students’ post-test musical skill scores were significantly higher than
their pre-test scores at 05. Students’ confidence in teaching music was rated at an
excellent level (M = 4.58, S.D. = 0.49). Reflections indicated that students had positive
attitudes toward hands-on learning, were able to connect theory with practice, and
effectively applied their musical skills to organizing music activities for young children.

Keywords: Practice-based learning, Ukulele, Musical skills, Music teaching
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ABSTRACT

This study aimed to identify the components and develop an educational
supervision model based on Professional Learning Communities (PLCs) for vocational
education institutions by integrating the concepts of differentiated instruction,
educational supervision processes, and professional learning communities. The research
was conducted in two phases. Phase 1 focused on identifying the components of the
model through a review and synthesis of 25 related documents and research studies,
along with an evaluation of the appropriateness of the components by nine experts.
Phase 2 involved developing and examining the structural validity of the model using a
76-item rating-scale questionnaire. The instrument was tested for content validity and
reliability with a try-out group of 30 participants before being administered to 240
administrators and teachers. Confirmatory factor analysis (CFA) was employed to validate
the model. The findings revealed that the developed model consisted of three domains
with a total of sixteen components, all of which were rated by experts at a very high
level of appropriateness. The results of the confirmatory factor analysis indicated that
the model demonstrated a good fit with the empirical data. Overall, the findings confirm
that the proposed educational supervision model possesses strong structural validity,
conceptual integrity, and practical applicability. The model can serve as an effective
framework for developing educational supervision systems in vocational education
institutions and for enhancing teachers’ competencies in designing and implementing

learning experiences that respond effectively to learners’ diverse needs.

Keywords: Educational supervision model, Professional learning community,

Vocational education, Differentiated instruction
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ABSTRACT

The objectives of this study were: 1) to develop the components of innovative
behavior among secondary school teachers, 2) to construct a causal model of
innovative behavior among secondary school teachers, and 3) to identify guidelines for
enhancing innovative behavior among secondary school teachers. The research was
conducted in three phases. In Phase 1, the components of innovative behavior were
developed using qualitative methods. Seven key informants were purposively
selected, and data were collected through interviews and analyzed using content
analysis. In Phase 2, a causal model of innovative behavior was developed. The sample
consisted of 569 secondary school teachers. Data were collected using a five-point
rating scale questionnaire and analyzed through Structural Equation Modeling (SEM).
In Phase 3, guidelines for enhancing innovative behavior were explored through semi-
structured interviews with five experts in educational innovation. The data were
analyzed using content analysis and analytic induction.

The findings indicated that innovative behavior comprised four components:
Opportunity Seeking, Creative Thinking, Thought Leadership, and Innovative Application.
The structural model of innovative behavior demonstrated a good fit with the empirical
data (X%(849) = 1054.56, CFl = 0.994, TLI = 0.994, RMSEA = 0.021, SRMR = 0.046). The
proposed guidelines for enhancing teachers’ innovative behavior included staying
informed about educational trends and innovations, designing new instructional
activities or learning materials, serving as role models in implementing new ideas within
schools, and experimenting with new teaching tools and instructional methods in

authentic classroom contexts.

Keywords: Innovative behavior, Components, Causal factors, Teacher development
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FawTnssy Jaduileddyuedivdneg uenainiinisdnasungAinsudauinnssueny
dvdrAg Aeasansnudadelalinasonginssudauinnssululssseu teliasnnaseiu
gNSAMINITANMUINNE1INIT190U TsuralvedddadulovisduaTuniswauidseying
awseuANunToutigussmelne 4.0 Tog dauaanisisnudnuazvesussunslill
woAnIsudeuInnssuanTy Feufuasluladn a3 eupradidgineiingAinssuideuianssy
t4 LYY Y v v o a N 1 < = 1 £ a =
AoUsuddliuiudiauniinisiasuwdased1esinsy walulagivg 9 was Teyaidiedn
Aeatunsiseunisaeusuuln deudugasudunazgnilangfinssudauinnssuves
v A dll Y LY 0 v % Y = ! =
nissuiallinuausalunsUTuRIkasi1un1sUSUWaEY MUI89UN1INISANY
£ o & 4 v = 4 L =2 ) a a [ Y ! [ '
Jedndusestuimdeulinisdnnisfnwidululufiamaiediu ineaussreulouiedinan
Fen1siagdasy/ WawmgAnssudaianssudmiuag Sududeserdeladon 4 wioun
auuauu LYY 91UIT8983 Zhong, Hu, Zheng, Ding and Luo (2018) AnwiAuduius
FENININGANTTUNITHANIATAUMARBENEANTTUNITATIUTINTTUVRINANYINEIUa
wazdnUsilasunmsAnwiunedesiaiiodlaeiyuuesnginssunisasiauinnssuiy

Usznoumenginssundanududou woulesauAnassassalazuinnssudaeiy
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wagHadugnsNeIN1sAny yalsuieuldsiesiinsiauiagiviidudivszaunisal duuifia
Muaderiudoniswisuudas Wudimediunginssudauinnssy wasiduiuuegaing
TinuiniFeu nsAnwiasstidsdanudifynonisiianudila “esausznau” waz “Uady
AN VRINEANTIUDIIANTTU ARDATUAUM “UWINNNTHAIUY NenunsadaiaSuli
ATHapUTEAUNsENANWIdANNAATISY A319855A wazaunsauwwiAalyg 9 ausuly
lun1sdanisiseunisasuy i eenseauauAINNIsAnwliaenadasfudenuiiauinnssy
Tugunan
L -3 a o
nOUTZEIANITINY
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3. WBAUMILWINNMTHAIL NG AN ST innssuvesasseaulseuAny
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NSAULUIRANITIAY
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=

11N157 ;ﬁé’]’aﬁﬂm{]ﬁﬂ‘ﬁ'ﬁﬂNasfawqﬁmim%aui’mmm Parker, Williams and
Tumner (2006) Ifiausuuudiasstadeideanvnvemgnssudegn laefinginssu
FawTnnssudnilungAnssudagn Ihuuudiaesiananuildassuudasstadodsame
YINYANTIUTTANTTU MLLUIAAvetUIsANaTRAZINBLLeS tnuivuUARILUSEEME
Hu 2 ngu fadl 1) Anuusndsvesusaryaea Tasagiiouauuandasenineyana way
2) NM35UTANMKINTOUNTVINNTUYBIUsaT YARS

AINLANANVDILAREYAAR HIF8lAlTAuUINgAnTsuasawmna Ineannisanw
31uTT8v09 Zhong, Hu, Zheng, Ding and Luo (2018) lana1371 vinwen136 17 0ya
(Information retrieval skill) § i udrunilsvesmginssuarsaumnadaruddnlunisadie
WinNssu faudsngAnssuarsaumadesdusenou 2 Usenis Lawn wegAnssunisuasam
ANTAUNA UAZNEANTIUNTAUMIANTAUNA

MsTuFaNINIReNNISINIUTRNsiaruARa FITElAlEiuls Ao Fuwdsusseinia
M9ausuuiangsy 399nnnsfnwinuinussenianisyinauduuiangsy (Work
Climate for Innovation) 98 n5waluidsuanaengdnssud iduuianssy (Shanker,

Bhanugopan, Van der Heijden & Farrell, 2017; Onhon, 2019)
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1NN1IANYINUIINITITOUT A 28N15U1AULEY (Self-directed learning) duanie
naAnssun1sldasauma (Lemmetty & Collin, 2020) n1338us Aen1TdMULEIY 8T
annsaasawuamalny q wazaunsaUsuialaadudlefmaluladuasnisiuasuntas
fisams BnvtennnnisAneeuddsvas Mors and Konig (2020) wuinn1sidsugienisii
ALY anansnteduaiilviyanaiauannsalunsaiiassiuinnssals Wuduuside
Waruvineg Auannsalunsuius Soudannuszaunisel wazinafsenadndfiieados
Nuudnnssu

3188210 8AVDIAIUTAN 9 saaruduiusseninesudslunseuuwafnn e

agUladanmg 1
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ANTUEIIN AshEelanIa
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ASAUIMN
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Fuuinnssy
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BUINNNITHRIUINGANITUTIUIANTTY

ANA 1 ATDULUIAAIUNITINY

A5AiiuN153Y

nsidentsdl fewaviBeanastumeumsdniiiumside 3 swes foil
szezil 1 swanasdUsznaungAnssuLduianssy
1. nguilmnedldlunside mstmunnguiliideyaiiazyinnisduntwal
Lﬁamaﬁﬁ'aaﬁuaguLLazﬂ"']LLuzﬂ'lL?{mﬁ’uaaﬁUizﬂauu,aswqaﬂﬁiuﬂa%yl,%qui’mmﬁmamg
lnggdefiansaniiennguslvidayauuuia1zas (Purposive sampling) 91131 7 AU (Creswell
& Poth, 2016)
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moud 1 Toyavluvesdlidunival uazmaud 2 UsstiungAnssy

LUINNTTY

va v

Aa9p10AUTENoULAENgANTTUU B Tnnssulaannsfnuyn
[J

NLDNATHATINUIVETNYITD UWUUNTBUIUNTES B UUFUN WL UULTATIAS19

3. ANSIASIENTIUE UITBUAT bAIINNISFUNIEAINITLATIZI L §UN

Y Y

v

(Content analysis) lngdnvindyldayauazasuvoyalioseysAUsznaunginssy
I BIUINNTTY
szasil 2 AsaulunaUadedeamnve g Anssudainnssy

1. nausieg19ildlun1side lumalun1sfnwiaseddaududouas

va

a
Y
Usznaumeiwlsdunals 43 f1 waziin1svaaeudnsnan1adeu (Indirect effect) {33

3919 TUsunsy A-priori Sample Size Calculator for Structural Equation Models (Soper,

2024) W BANWINIUIANG U288 19T NI aY Tngn1vuaaIvuIndninan Atnnuney

v o w a

(Anticipated effect size) 111AU 0.30 sEAUNBAIAYNNEDRA .05 WazfaInIeana (Statistical

<
[% '

power) .80 NANISAMUINITZYIIVUIANGUIIDE 1T UAIMITITRENIT 481 AU AtuFuiy
TaYANNFUAIDLIT 971U 569 AU FeunnIadusfiivuasastiuluaiutdeiaus
¥4 Kline (2005) Mwugtlvildlaidosndt 200 au
N & A a v A a a (%
2. w3eelanldlunside e wuudeunuNgANITUTIUTANTINYRIAT
waztadefdinasonginssudaudnnssy danvausuinsidiuussuiua (Rating scale)
FIUIU 5 S¥AU AD 1N 11 Urunane dee wasteeiign I1uiu 43 U0 T1uasiduniiuiuy

vya v [ a wva

TamnuildinusasfuUsnini13en 1 PRveiuwuuinatuitamsoutenundaujus way
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4

i 5 au lngldansavilniuaenndas 10C (Index of Item-Objective Congruence #Wuin

Pormnuiianunsauilenmnte (10C = 1.00)
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A15199 1 AUIAUYBLARTAILUS

Auls Vo IUIUTD
NsSEUIAIENITIALLeY 1-6 6 al-a6
NOANTTUATAULNA 10

ANTLLEIINN 7-11 5 b7-bl1l

ANSAUM 12-16 5 b12-b16
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FakUs foil IUIUTE
UTTYINIFNITTNIUAUUTRATTY 17-24 8 c17-c24
NOANTTHTIUINNTIY 19

nsuEslen g 25-28 4 d25-d28

AIUARSSY 29-33 5 d29-d33

madugihaudn 34-38 5 d34-d38

nsuseenaly 39-43 5 d39-d43
39U 43

MnUuAvtayaINLUUdoUN NN IAT ISV Ui N1sRe UaLBITRdaeU (Item
Response Theory: IRT) nel@luina Generalized Partial Credit Model (GPCM) wun ELIGIEJU
Ao ° a v oA ° YR o vaa
niiAnAuanunse B dezdivunliudenmnamneuseauin Tuvaendndannuausaas
IUFNNUINAINBUTAUGIINNT NadndAnanuandliiuiuuuinilasiadfiaenndos
Auduufgiuvesluna GPCM Faimualianuuiazidulunisnaurssunasnuinduiy
MITEAUAINAIUNTAVDIE MO ULAT NS ITLABTTUYDITD (Step parameters) A1ULUIAA
294 Masters (1982) az De Ayala (2013) 51882188AFININA 2

Item Probability Functions
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AR 2 HenFunuu1ziduvesrineu (item Probability Functions: IPFs) anelédluimg

Generalized Partial Credit Model Wanin1s7iaIuYaIinammouludamauiazle
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HaN1TUsEINMAIMNTSITnesvestamnunelalung Generalized
Partial Credit Model (GPCM) wu11 w151l esAnuturedde (a) A151I14 0.15-0.72
Tnowndveglussduiunaniegs Ssudihdesnwdnlnafieuaunsalunsduungaoy
fflszsumnuannsouannaiuldogravnzan Tnedeffidmnudugs Wy d3d @ = 0.718)
uay d33 (a = 0.632) uandlyiifiufisdnonmgslunmsusnuezdreussninanguauanansasm
wavgalddaay luvaeideifauduiingt Wy c20 (a = 0.153) %30 <22 (a = 0.158)
agiouinfadamonaduunldlusedudite uazeradosufuugeniadounseidon
yostornmioiiunnuuiuglunsdn
3. NTBATIERYoYA TATIENANFUNUSTIBIEMA TENIRIMUT IR
Aq3snsuszamuatnulululdgegn (Maximum Likelihood: ML) Tneiansaunavil

ANUNBATDIlILAA MelUuswnsy R (R version 4.5.1)

szueil 3 mié'umLmeamsﬁ'ﬁuquaﬂssuL%au’a'mniimamgﬁﬁaauizﬁu%”’u

dsgufne

1. nguthmneildlunside fmssnandimaduuinnssumanisine
$1uau 5 au eldunannisdadenuuuianzas (Purposive sampling) IngAvuanuauU’
Town 1) ﬁﬂmq@'ﬁLLazmmL%m*smggmﬁﬁmmiﬁmui’mﬂisumamiﬁm«fﬂ 2) JUszaunisal
Tunrswawiwarld uinnssunienisaneliddosnin 5 Y wag 3) lasuniseeusulusgau
VTN WIBWINIVINNG

2. w3asilefildlunsivy wuuduntvaluuuislnsade (Semi-Structured
interview) Lﬁaé’umLmeamsﬁwquaﬂﬁuL%qui’mﬂiiumﬂqmawaqg’{mq@mqéﬁ

3. N15ATIEVITeYa mﬁmeﬁ%yjaﬁlﬁa’mmiﬁﬂmLaﬂmiu,az
dunwalden1531As 1z 09 (Content analysis) LaEN15IATIENLUURUNY (Analytic

induction)

HaN13398
1. HanIANEI9AUTENaUYRIAFIEAUNISENANY
HANTSANYIIAUTENBUYRIATTEAUTUISENAN YIAIINMTANY LN TUAZIIWIRY
A ¥ (% ¢y o A [ a a (% o v (3
MAgIToe waranmsdunwalidedsvsy nedunginssudauinnssy vilildesduseneay

LA AUV INANTIUTIUIANTTU Al
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Fudeu msvszndlidsasouaquiininimadnsiiAat uannismaassaldlunisiam
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2. HAN133LAT129 LA alaTELTIEUNAVIINGANTTUTIUTANTTUVDIATTEAY

sisauAnn

AsnAuRIBEsLn S1uau 569 au wui asdlun)dumends S 366 Au
AnluFaway 64.32 Te1glutis 31-40 U S1uiu 268 au Anluiowas 47.10 szaunsdne
Usquayns 31uu 306 au Anludesay 53.78

Han133LAs1elunatdaduiaanng (Full structural model) voIngAns sy
Weauwinngsy nuilunadauaennasinauniuivteyaielseandluseauaunn (XX(849)

= 1054.56, CFl = 0.994, TLI = 0.994, RMSEA = 0.021, SRMR = 0.046) Fadonndosmusnae]
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n15UsEliuAuAINlULAaYeY Hu and Bentler (1999) Ainmuadn CFl uag TLI AIT11ANT
95 Tuly wag RMSEA ag SRMR A25188n31 .05 Wi 8 U9 11lainad Aiuaenas o9
Welassainlusedveandoy vdnadinaniagowinlunasiuiganuduiusideanve

serneiUsirdlanggnaewung uf1nsld seavideausinglunini 3

A

¥ 4 ¥
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) 4
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Model fit: X2(849) = 1054.56, CFl = .994, TLI = .994, RMSEA = .021, SRMR = .046

Al 3 Tuwadsanmauuuidngy (Full structural model) wandidunisdnsnaluzuns iy

wn3gu (B) seninanisiseugalenisinawes (SDL) woinssuaisauwme (INB)

Us8INANSYIUmMuUinnssd (WC) uag weAnssudeauinngsy (1B)

Tudiuvaadun1@nsnaidaaivg nuitdwusnsiseuinienisiinues (Self-
Directed Learning: SDL) 18n3wan1snsesangfnssuaisauine (Information Behavior:
INB) egsfidodAynisana (B = 61,z = 7.39, p < .001) Lazdinans WaAnssuuinnsI
(Innovative Behavior: IB) #4n14m9 (B = .32,z =381, p <.001) LAENNSBUNTUAILUS
INB (B = .21,z = 3.74, p < .001) d4uasu (Total effect) 1Ny .54 Fananslefifiug
m3Beudmemsthmiendusuysduiiidvswageiigasonaianginssuuinnssluluna
Tng INB viwi i usauusdssinuunsdau (Partial mediator) Turdunsdvidwaseming SDL
waz 1B

Auuiauys naAnssuansaumea (INB) uaz UITBINIANITHIIULT BaT1
uTnngsu (Work Climate for Innovation: WCI) &3uil8nSnanensasanginssuuinnssy

(1B) eg1efidedrAaun1seadd (B = .35,z = 4.14, p < .001 way B = .21,z = 4.16, p < .001
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Anuanv) tagluddnsnanieoauinuiy Y9d luwaaunsnasuieauwlsusiueed INB
lisoray 38 (R = .38) uavves IB lasewas 50 (R? = .50) Fediednegluseivaaniuinuel
989 Cohen (1988) 715¥y31 Rz 11nn31 .26 dorduruindninaga (Large effect size)

FeazBenUIINglunnsei 2

a a

M15°99 2 AduUTEANS anSnadsaive luUnzkuuLInsgIuvesdadeidanasang Ans sy

ee

UINNTTU
effect: INB effect: IB
Uy eainn DE IE TE DE IE TE
0.61%** 0.00 0.617%** 0.32%%* 0.21 *** 0.53 ***
SDL
(7.39) (0.00) (7.39) (3.81) (3.74) (7.75)
0.35%** 0.00 0.35%**
INB — — —
(4.14) (0.00) (4.14)
0.21%** 0.00 0.21%**
WCl — — —
(4.16) (0.00) (4.16)
R2 0.38 0.50

g Aluasaduaiduyszansluguazuuuninsgiu Arlulndude z-statistic

*¢ U9 p < .001 MUNdIAY

3. HANITAUNILUININITRAININGRAN T INNTSUYRIAFsEAulsENRAne)
druiidunisiauenanisimsizideyadenmnin $9aLanueii oA umn)
LUINNITNAUINGANTTUTIWTANTTUVRIATT LA NUAazesAUTENOUVRINGANTTY

a o = o Ql'
L?N‘L!’JG]ﬂiiiJle’e]\‘iﬂg 3’186&@8@@@15’1?1%]1144@’15’1\1% 3
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1. weAnIsu N13AARNNYIANTLAL U LULNINITAN Y
Aumskavlena msuandguseusiuiveungrionseve I
nsasAauiulgmuazanuynmeniiatuluressu

nszAuliingues “Ygm” 1Wu “Temdlunisiiaun”
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AN 3 (59)
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U MsRamNYNaskaruliinensing senuuuAanssuviedenisFeunisaeulul 4
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9 a | oA I3 O a4 1% Y a

wazdsnuUagunUategeialilies aeAUsEnaUTNdETaeAARI ULLIAAYEY De Jong and
Den Hartog (2010) fiuasitngAnssuidiuinnssudunseuiunisseiios Aunnisd15a

wwaAadluaudiansiluuszandldlunisujon
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2. Tuwmatadeidaanmg (Full structural model) Y0INgANTTUTIUTANTIUVDIA]
nulunadauaenasesnaunduiuteyadeusednvlusedusiuin (XX(849) = 1054.56,
CFl = 0.994, TLI = 0.994, RMSEA = 0.021, SRMR = 0.046) é?faaamﬂé’aqmummsm‘miﬂigLﬁu
A mlunaves Hu and Bentler (1999) fifuuadn CFluag TU mIsunAndn .95 Fuly
sudimsiasan miwinnvesanadeidaesvesauaainaioulagyszann (RMSEA)
uazAdlsninpsgIuTesAadeidsaesesdufivde (SRMR) Faflenfisndt 0.05 uans
TiwinluwadauaenndeenaunduiudeyaideUszdny denndesiuAinanved Hair,
Black, Babin and Anderson (2019) #1711 AdaiisinvesAaaeiidsdesuosnuAaInAaoy
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ABSTRACT

This study aimed to examine and propose guidelines for promoting knowledge
management in the development of Thai cultural tourism along the Bang Yai Canal in
Bang Yai District, Nonthaburi Province. A convergent parallel mixed-methods design
was employed, in which qualitative and quantitative data were collected concurrently.
Qualitative data were obtained through in-depth interviews, observations, and focus
group discussions with 60 stakeholders, while quantitative data were collected from
surveys of community members and tourists, totaling 200 respondents. Quantitative
data were analyzed using descriptive statistics, whereas qualitative data were analyzed
through content analysis.

The findings revealed that the Bang Yai Canal area possesses significant
potential in both tangible and intangible cultural resources, which are closely
connected to the traditional riverside way of life and can be further developed into
cultural tourism attractions. However, knowledge management in the area remains
limited, particularly in terms of the absence of a centralized database system and
concrete mechanisms for knowledge transfer. Community members expressed the
highest level of need for tourism development (X =4.60, S.D. = 0.71), while tourists’
overall perceptions of the tourism area were at a high level (X = 4.08, S.D. = 0.71).
The study also developed a seven-step knowledge management process and designed
a systematic framework for knowledge transfer, together with a practical knowledge
management handbook. These outputs can serve as operational tools for tourism
development and for linking cultural capital to sustainable community-based cultural

tourism development.

Keywords: Knowledge management, Cultural tourism, Thai canal-based way of life,

Bang Yai Canal
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ABSTRACT

This study aimed to: 1) Develop learning activity plans based on the TPACK
framework for Grade 11 students; 2) Compare Grade 11 students’ mathematics critical
thinking abilities with the criterion of 70 percent; 3) Compare students’ learning
achievements before and after learning through TPACK-based learning activities; and
4) Examine students’ satisfaction with the TPACK-based learning activities. Sample
group consisted of 27 Grade 11 students from Nong Khon Wittaya School, selected by
cluster random sampling. The research instruments included: 12 TPACK-based learning
activity plans; a critical thinking ability test; a mathematics learning achievement test;
and a satisfaction questionnaire. The data were analyzed by using percentage, mean,
standard deviation, and t-test.

The research findings revealed that: 1) The TPACK-based learning activity plans
were rated at the highest level of appropriateness, with a mean score of 4.88;
2) Students’ critical thinking ability after the implementation of TPACK-based learning
activity plans was significantly higher than the 70 percent criterion at the .05 level;
3) Students’ mathematics learning achievement after learning through the TPACK-
based learning activities was significantly higher than before learning at the .05 level;
and 4) Students’ overall satisfaction with the TPACK-based learning activity plans was
at the highest level.
Keywords: Mathematics critical thinking, Learning activities, TPACK Framework
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ABSTRACT

This study aimed to explore Thai Grade 10 students’ perceived images of
biologists and biological work. The participants consisted of 50 students. Data were
collected through questionnaires and analyzed using qualitative content analysis.

The findings revealed that although biology is considered a specialized field of
science, most students’ perceptions of biologists and biological work were still strongly
influenced by traditional stereotypes associated with scientists in general. These
perceptions also tended to lack diversity in terms of physical appearance, types of
work, and working environments. The study therefore suggests that more diverse
representations of biologists and biological work should be promoted through public
media, learning materials, and classroom learning experiences. Such representations
may help broaden Thai students’ perspectives on biology-related professions and

inspire them to pursue further study or careers in biology-related fields.

Keywords: Stereotypical image, Biologists, Biological work, Students
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ABSTRACT

This study aimed to 1) classify the types and frequency of linguistic devices and
2) explain the functions and strategic interplay of these devices in constructing
persuasive meanings in digital tourism advertisements produced by the Tourism
Authority of Thailand (TAT). The study employed a qualitative research approach
through textual analysis. Advertisements published on official digital platforms
between 2022 and 2025 were selected based on predetermined criteria. Purposive
sampling was used to select 30 advertisements, with 10 each from Facebook, websites,
and YouTube. The research instrument was a linguistic device recording form. Data
were analysed using content analysis based on the framework of Systemic Functional
Linguistics (SFL), along with frequency and percentage analyses.

The findings revealed ten types of linguistic devices. The three most frequently
used devices were lexical selection (42.51%), speech acts (17.51%), and claiming
(9.92%). Functionally, these devices worked together to construct four persuasive
strategies: 1) creating atmosphere and identity, 2) directing action, 3) establishing
credibility and authority, and 4) framing perspectives. The findings indicate that the
Tourism Authority of Thailand’s digital advertisements function as strategically adapted
linguistic practices tailored to the contexts of specific digital platforms in order to
enhance communicative effectiveness.

Keywords: Linguistic devices, Discourse analysis, Systemic functional linguistics,

Persuasion, Digital tourism advertising
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4. MSINNTOUAIUAR

AT 1 NTOULLIAAIUNISINY

Waudunside

uideiifunisifedenmnm (Qualitative research) Tngl#3snsiiasevisaun
(Textual analysis) {uvn uaziiauonaluziuuunssnunddinmey mdldinimihdeya
Faliinas fie mnsgimufinlivsznoumseduneraieliiiuuuiliiuvesdeya Taed
swasBeanssuiiunig fil

3.1 deyauazngusiodns Usznnsildlunisinnie lawandiviavesnisviesidien
wissemelng (mvm) Aweunsiudemnsesulatl §33el438nsidonnguiegisuuuianzas
(Purposive sampling) $1W3u 30 feens Insuwiaduunannesuay 10 Meog1s MnYemanan
lawn 1) YouTube (Amazing Thailand) 2) Facebook (Amazing Thailand) wag 3) Website

(tourismthailand.org)

v
Ya o

o & va ° o A W | = vy d' Y]
NNUY W7 EJﬂqﬂuﬂLﬂmsﬁ‘LUﬂqiﬂﬂLa@ﬂﬂa}l@n@ﬁﬂﬂ LW@Im@GUBQJUaV]LWNWSaNﬂU

Y
| 1d

Msieszid loun 1) Wulawaniiweunslugael we. 2565-2568 wielilatoyaiiuiagiu
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LazdonAdoInuUIUNNITdREs uNVioLTsmdsdaun1salinganisallan 2) 1Wulavan

a0 v

] Y a a v I3 'Y 2w
atiunquidmnednvesiiearnlng leefinsananmsldnwlnedundn uay 3) Dusiun

3

lasAusznauresiaun1w (Verbal language) 99 TRLAULAZI AN N EINDRDNITILATIZN

NAlNMIINIL AL NUNNTIT DAY

]
=

3.2 w3 eedenldlun1side Ae wieedlen Mlun1ssiusiuaziasieidoya

a

Usznaumie 1) NIDULLIAANITIATIERNALANI9NIYT 10 Uselan NEUATIZIRIINAITNUNIU

T~

IITUNTIURALUITBNA 8178 2) wuuduiindeyanalnnianiw gelddmsvassia
(Coding) Wa¥IUNULNTNVDINTYINNATEUNATIAERSLTIALND

3.3 nswiusiusindeya §Ideddunisdudusassiusiumiunlavanainyeniy
muanunaeinisAmden tnedaiudeyatugduuulidnin dearu wazile niuy
o a < v = . P a v a ¢
Aiun1saenundudeaninuntwdeu (Transcribe) WiawsuuiddnssuunIsiaTen

va v

3.4 MyATIERYeya HITuAdunTiATwitoyanmuTuneu Ao 1) N15IATIE
FIAMAIN NET1IAB UIIUNUIATIERTENAUNTaUNaLlNNI9N1E 10 Useunn Lagande
WUIAANAERTIT TN LN 9T UNeMiNAINaN 3 U5¥n1390301w1 wazl¥ouledgnais
n1stdutniala 2) Msiwseidelsuin nanme alndunisduauduazAmulIuaITegay

! a Y & v [
Yaan15UTINgNalnnenwusazUsean Wielviiunmsiusaziwiliunsldnululawan
14 30 fr0e9 wag 3) N1sduAsIvvikavaiuna na1dfe Unan1siesieiaudasnim

a v v 61 [y a < aa & a v v ~ 14 [y a
WeFueANudNRUSINAY Weaslilunaisnsdearsalduinilaniaenndesivusun

Ypunaznanasy

NAN338
fideihauonanineinalamsnmniusnglulavanidviadaaiunisvie i
wisUsenelng 3719 30 d39819 InguusnisdiauenanuingUszainniside 2 4o
Alddmuald leun nsdnunUszianuagauivenalanieniwinagn1sesurenting
waznaisnvuemnalnwasulunsadeeumanedaldutila fad
1. MssuunUszinnuazauivanalamente
Woneuinguizasddedinis Ao n1sduunyssianuaziinnegsinruivesnaln

190791 1238199119 3LAT1A9819919 30 19819 LASHANISILASITANUNISIENALN

Y

a

190191914 10 Uszenyn Aa1rualilunsaunisive lneaunsaudausnalun nsIukay

[
Yo A

uneunanosulanad
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1.1 25IuAudveenalnnian1w 9115 IATIErlawnni 30 d1e819 Wy
N15U5Nuenalnnan wInnUsslansiuiunedu 1,028 a3 lnadleduunauussian

wazAUD UTnguaniuandlunisiein 1

A15197 1 ANUDLASSD8ATYINALNNIINEN

JUFU Uszlnnueenalnnieniw A Sovaz (%)
1 nsidentdynrdng (Lexical selection) 437 42.51
2 n3ldiaunssu (Speech acts) 180 17.51
3 N19Na18719 (Claiming) 102 9.92
a4 nsldanun (Intertextuality) 82 7.98
5 gaw/mmﬁa (Presupposition) 69 6.71
6 n3UZes (Negation) 43 4.18
7 nsldguanual (Metaphor) 40 3.89
8 N13NAWNUITI (Hyperbole) 39 3.80
9 nslaALansiAun1E (Modality) 33 3.21
10 nslaaumAad (Rhetorical question) 3 0.29

oAy 1,028 100.00

1nM5197 1w msdenlfyaddwsiidunalafinisvisadisauiaszinelne
() Tiosdign (Fovay 42.51) muundenisldiaunssy (Fovay 17.51) uaznnInanens
(Fowaz 9.92) Mudy Taaenndesiu dudiun SsandlvAa (2562) Aszyinnisndentd
yadndt Wunatsiiugiulunisienseunisuiuasaieaimuaiungfuas dndiudinan
agvioudn vaw. sjaun1sadisusseinia nsduinginssy wagnslidayaiundede
(Action-oriented) 11nn31n15ld @01 mAadinudesian (Fesay 0.29) ileaan

v W v

3@ eansvesmrsuiginidunisusenadeyaitiunienis (Assertion) 1l oafns
adnwaleuanshumfinnageladudey (sedu Awgusses, 2564)

1.2 prdvesnalamianiersuunmugesmnenislavan detwanisiase
AMLBUNT MUY 99197 bueuns Tawan 1w Facebook Website waz YouTube
wusualiunisldaunalnnieniefi dauwane 198 ulua I UNUIYe LA 8z 9 99N

A5ty PaandlunnsIen 2
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A15197 2 WSeusumnudve9na eI UNANLYININITIaBaIN

AALlAMIIN WY Facebook Website YouTube Smﬁg&wm
nsdentdyaedng 128 209 100 437
nsiiaunss 54 82 aa 180
N13NE12919 19 54 29 102
nslafanun 15 35 32 82
LAUN/ANNLTD 24 24 21 69
MU LEs 22 16 5 43
nsldgudnual 13 14 13 40
N1INETAUITI 11 20 8 39
NS ALEnITIAUATIY 15 15 3 33
nsloAaumaad 1 1 1 3

SATAY 302 470 256 1,028

o 3

q' ! a v I3 o = = ::4'
NA5NT 2 wumsidenldyaddniidunalananluynde lnediaudgegauy
Website (209 A353) Lipsnvhmihidundsdayanan (Information hub) Aiuaruaziden

= = o v ] % & q' Y a oA A
warAudunianis Fedinnsldnalanisnanigns (54 a34) geflaaiiialasuainuu1Lyede
Yue?l Facebook wun1stnalnnisuas (22 A59) ludndiungenindedu asviouddnuae
n13deansigealdunusnysiudsurinuadiiuvesisuats G5e3ad wsaaed, 2560)
@93 YouTube NfiTonuUsznaudunsedu ndununisly anun (32 as9) ludadiungs
991989 NI UMBsNTaAUIENANILAANITTUSN5ImST (Instant recognition) Aele
Jasninuesd o3fled bn15d eansniun niazidoadundn (Multimodality) @448
Uszndananlu msesureanumineudlinasnslunishiuinilaas

2. i fivaznadsmsrinauvasnalaniameialiuingla

TuduiITeasyihnmaleseriladniiensuingUssasadenass Ae n1sedue
nalanenwAnuiuinmingwagyiauindueasaunedaddutialoegiels
IANITIATIZT WU Aol salnsUszwalne (mun.) laldnalanisniwiaig o
P o aa Y v Ao w o &
Wedsznavaswnatsnisidutnlaiiddey 4 Usznns aeill

2.1 nadsnislintimlamenisainsussenidlazaseenanyal nadsdidunais

=

& Ao w { = a = 19 6 1 & a Y]
‘Wugm‘wmﬂ Wq@ "?]\‘illLﬂ']‘V]N']EJLW@aﬁ'N@']i@Jms’m (Mood) LALAMULUUNINALINU

o

o Y L3

(In-group identity) sewineansuassuans lnwerdenalnvedn fe nisidenldyaddny

(Lexical selection) wagtasumenisldauanual (Metaphor) AsiI8E199 1 Wag 2
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f087197 1

a

« . nszdiala “SURFSKATE @angdum nsed” . anla Surf Skate

a

wdlendrvuauuguilionmdumiigauaunaatada. luusseiniagada. fanas lve
music, EDM @@ 9... Suresitszdne Up-cycling aizumzdl...”

Fhegi 2

« IpsaneBaluwiug ufuay flawas live music, EDM @a 9. FaUts

U Craft 97U DIY... asngidouasntiiua Capture w198 Suvedfisean..”

(Pudalnauaus, 2565)

) | 1 N ' & v o v ¢
NFIREYNN 1 uag 2 Msvipdigislsemnalng (nnm.) donldyardny
\easednanuainanssulviaenadesiuinusssuges (Subculture) vasausulmiagadaau
| (P~ . H b1 “qn. ” WM N &, [ S TSV S 8
HuAnsenanenguegnsau “vila” uag “lo” lusedan 1 Badudmmawasiuianisim
warAdAnRNIzUeslanAdnang1s “Capture winae” Tudaeened 2 Weasrsanulumn
a o = v adaa 1 a o a v o a ¢ v
Wwenfukazwanstanuinlaluiidiavesingudinang Snnasuiiefdnynlinas oy
satesanizngy Wy “panadn” “antia” Tudiegni 1 uay “aneTa” “liniug” Tuivegwn 2
FWAIRNFHUALIE1T “Bin 9”7 NUIINGLUTNIEBIFI0E79 LiiRas19InIMENwAIAINT TN
< a [ I A 1 1% o v a [y Y o 1
anuaynuaziiudasedudunuainquidwangliaudidy Tuvaeifediunisldain
“pzynedl” Tudieg1an 1 S1eannouss e NN IANYBINIEUSTLaE a1 UAGN AN
s . 2/ [ a Y = 1 i & o Y o (%) al 1%
YDUUTUA (Brand personality) g ludlnsuwazitnfiaie nalnwaiviwdinsiuiuineas
Ufuiusuazimuaunuimseninanisvesiigawsussmalng (nun.) dunguidimvune
Faazyiaudan1svin i aseauduiusseninsuaaa (Interpersonal metafunction)
pgadaau uonainil nsAadonyamdnindunssdu uaziluendnwallunsansfiagg

LY

FALERIDNNTINAIUNITIANITTEAUTDAINY (Textual metafunction) wWislidganAaaanuusun

'
Y

FeRdvaitiunssuansegunndaraieanuduennmlunisdeansegediusedninm
22 natsnsitfutnlademsnandihnianssh fe nansedulidiuaisia

waAnssuUeE e miigdiansdeanis lasendunalandnie n1sldiaunssu (Speech acts)

Fadunsldnwniienseinisuidsdaenss wu n13ds n1svedes nsuuzi N5 dgwu

s Kashegnad 3 uae 4

Frognadi 3

“101389#0e% MIaUsIngnrsal “Jufuvuin’ | daarsinaulyy

Aausuruiy 1. aashugaelnu.. AN awuuAuauINIs AT, 2. daunseudaatnls. .
wugthlvianuseaivingay... adswnlaeiadlume.. 3. psdunsasnsadnmygaly

Google Maps udtusaulsiag...”
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f08199 4

“a@iyruusingnisaliuiuruin.. fidvuazdasisselageds... 7o 1

Ast1vNeg19sednsyde ldmbeu du wiadudads.. do 10 AesufjuAniudruuzin
VOUNNUNT BEIUATIATA...”

(NsvipsgwsisUsenelng, 25669)

INA989N 3 kag 4 n1sviaaiewiaUsEmAlng ny.) Toiaunssutue
(Directive speech acts) iiteeuvismuosduiieimyineslimuuziuniniesien

[y

Ingdnlaseasedoniuniuiade “10 ooy’ Tudiegei 3 suluiaunssuussian

o dlill U

n15Us¥n1d (Declaration) wierivuanseulviiilenduyadeyadidyiieudeddla uasd
n1sldnalnn1sguiuniuain “valgen” lustegnei 4 tielasunsufduius anelu
Wenn Ansldain3enaae 919 “As” “Aod” “ezane” lag “Luzidl” wagAININdIin 1T
“limBou U viseduda” WetmgAinssulagnss ATNITIUALIUERAISUL URTUNUA
Mmdugusssu nsdeansluisaesditegneedsuainnadyviunill 9 Wuns “aewis
N1sign” Ngndes Ferrvanauivanaznseiunsdnaulaiiunisladiiedu sy n1sly
Taunssuludnuwaell i mindumgAnssuwazaseaudunusideg1u1an1anIug
(Knowledge authority) 8wt ud @vosnid 19 A1w19 1uAINFURUS 58119y AAg
(Interpersonal metafunction) Yaugifgaiu Nsindsuiliemandnatsnsulugeu]ia
Tudeg99 3 uaz 4 SeaziountiNaun1TInNITIEAUToAL (Textual metafunction)
Wunsifenlesnuniaiient (Cohesion) Baslidoyaun Website giiusyuu iladne
wazdRneu daralinssuiunstiimgAnssuaiululaegnsdulva
2.3 naisn1slduunladien1sasenuuedonazeIuna A n1svinlwans

P LY Y Yy v =3 [y = 1 [ . . = [
fumidnuagldutnilalaundu lngendunalanienie Ae n15na11819 (Claiming) &atluy
nsuauetaliaaswarn1sldanun (Intertextuality) Fadun1sududuaiuund eiie
NUNEITOLAN I UBNUATUAYUAITVDINULEY AIFIDE19W 5 UWag 6

o oA

A9 5

“Tuisu Bdsvillaslnenuulinn sizidedyeudn aeesinviuau
d' o d' s e @ a & 2 1w "
Mssnlumen Vluenaedn Weadlneuisn wiguwmasnuin...

f08199 6

« D « A v, a = v =
Lanagenlinu “viunuiausn” eanldifivniiedive luasedeb o

Tilan uaza$19A21un39918 9 Iiduuaziu iedesionIuauNIUNITAUNIT S8y

#Amazing Thailand #ajﬁuﬁuﬁﬁt,ﬁmlm...”
(MsvipaeIAaUsEALNY, 2568)
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91NAIBENT 5 Uazg 6 nN1svisaiganielssinelneg (mnn.) Tdnalnawun

(Intertextuality) Tuiaag1a9 5 irunsenada “ludlsy” dnuansivoideanensudun el

WWedganwal (Symbolic value) 11a319a21ul1714918 Taevisusiudunalnnisnanions

(Claiming) shutiaadn “iWedlnetrsn wWiduwmesiu1sn” Wellugianmvedwnamodiied

Wi mdnsudIuena luiuauA et uiuf198199 6 NTN159818UULUANITAT
= | L v A & Y A, Y a a » “« Y

Anueieludiedultessrukaransual funislein “luasidd o Wilan” wag “adi

ANUNTIAG 9 ituuazin” 1ieUsenauasenNasuasANATIUTEaUNTal dviouis

¥

e un1sdaueUsraunsalkazlanyiml (Ideational metafunction) M343AN13AU

4 ¥

) ) Y @ = ] dl A a ' | o o
N137UT VBIN 5an51‘w LMU@QLﬂ’]W@J’]Bﬂ’]iW@\TLW EJ’JVI@JQmﬂ’laJ’mﬂ’MMiW ANBDUN 'JIU

Y Y

a [y [

uglAgIiu NMsinenaln nsnaneTnivanunludnwazAluse (Caption) Tunvaes

Ly

fo819 Fadun1svinntinfeiunisdanissesiuteniu (Textual metafunction) Mttuiniaus

[

Toyad1Asy (New information) Tviusngdaauniugluiugunmn iefsganinuaulanasaing
ANNUNeRluTTEE A S UAY
2.4 na3Fn1sldunileadien1senseuaudn fAe NaISAENNYTANS
TuyutasuainuafverTuas lngondenalnudnde yaun/ainade (Presupposition)
Faviausiniunisidenldyaandny (Lexical selection) \iNeiNUANNNDIVBINTUANT
! QI 5 v 1 dl
foda 9 ffegeil 7 uax 8
F0gell 7 “..nsplsnATnegi Ngwsenitufedydnualved WIERING

Feduwnunaisvasdnsiia uafanudenvseaui... uananazudnniszddnaans

= <@ aa Y v v a 1% Yo v U o 1 ya 9
\eanuludsusaaudy Jnegn dulalenalisladuiaiuinusssulneegdlngda. .

(% 1 = « [ 1 1 a v 1 1 & A
FAIDYIN 8 ...WI‘Juﬂﬂ']’iﬂ']EJE‘UVIGQWIEJ'JQ‘U‘UﬂuE‘LIGL‘VIN...1816(?] A

1 b4 o Yy = < 1’4
nsudameiieyalnalusi... ilvinaledeavasnauiuluiieadnuareuuwuulng ..
< A @ a < a o 1 =2 o 9
uaaunieulneieaniedludnduiueeadndn...

(oui@slnouaus, 2568)

1neee17 7 war 8 Nsvienigtuvisseinalng (mvm.) TenalnUszin
WaUN/ANLLTe (Presupposition) Tufieeneil 7 fudegAdn “lnsegiuy” ag “ununand

1099n5a” Fulunsdeasuudonnandesdiuingsuassensuluuiuninusssuiogudn

[

iednaesuniag Suanshiduruaslunfinnussuiu lnaasudenisdenldyaddum

Y

a v ¢ A 1 [y « I aa i = [y (% | d‘
'1/]G]ﬂi@‘UNaaWﬁ’UEJQﬂ’]iVLULEJEJU'J'V\]SVLﬂTU ANULJUdAINIAA leﬂJgL@‘EJ’JﬂUIUG\'JEJEJ'NVI8

13 CY

fin1s3enseuanuAaluy (Reframing) HruyaddAnviadelndedgiadu “msudnisangsy
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vioufigratuaugulml” “udamedeyalnelusia’ wee “@ndu” Wewdsuyuuedain
msvieafisadsmauuuuiau lugnisveaileandaiitinuadunnnisiviuadis @Sude
msliuselon “vilvaloidoavesqaudsldemmaeay” wWolduinlaiunisase
naUslosuiBsqunionn (Aesthetic benefit) Aiguansazldfuannisiiunis naisd

Y
anusalduinilalaegiegeinunsianisanumineuaglanyiail (Ideational metafunction)
A o 2/ o g o & Ao Lo £ & A [ Ao v aAa o w [
Miliinesus Wunsiuidnagnsuasiunnieiuusssunivdedlaludinuseaniu Tuviues
WeauNTInaR Lo veINIaeIiieg 1 MenleannAuA el Tamansludianssy
V5uade Seasviountmaunsiamsseauteniy (Textual metafunction) HIUNSKTLLES

dy . d' [} Y Vv v a ld' 1 Ql‘
AUNIALT 81 (Cohesion) A8l TUa1sgausunsouAINAnlnlNN1T BT 87

wiaUsewnelng (mun.) viauelnegnadqulua

#3UNaN133RY
nnmsienginalamemwilulevanadvaduaiunsvioadivaussUssmalng
(mvn.) 1 30 fhegs wuhidinsldnalamennfivannuanesusisdu 10 Yszon Tned
wulusjadiulufinalnunsdssianednsiideddny nalnfiusinganuigean fe nmsidenld
yaddwdt dewusnniie¥esas 42.51 neildnuauzidunisingudidmumneduiusiumm

leszynnanwaziianzazasituanuikasianssuvisaiiey muunien1sieiaunssy

(%

IS 1

($owaz 17.51) kazn13na11e79 (Fogar 9.92) auadu Jenabniiies 3 Ussinnil Idndu
Tudufeusesas 70 vesnalnfinurianun suuansliiiulasiasisveansdeasniainuisy
INNTTUANYrdayauyamAnineuvzydldnalnlunistimgAnssunaznislideys
Budumnuindede Tuvaziinisldmannmaadnutesaniedovay 0.29 Jaludnvus
vostomulavaniidunisiiauenarUsznmaudabuuiuuuenianlundn
Tudifivasni1fiuaznadsn1svinausuduvenalnnianiel 8an1533enuan
& ° Y] | = A o v a v a Y v
nalnaigniuidsenevadeiuegradussuuiievimiinassauaneadiuila
1 adqa v N adqd k4 v v e‘d‘ %
HunNadsnan 4 Ysenis Ysenisusn AsnaisnisasiausseIniauasdna nyaii ande
o ] Y d Yo v cdo o so & v Y ¢ = =
nshausuiuvesmsidenidmdninduiusiuilonuazmsldguanual Usenisnaes Ae
naIsNIINENTUINMINTEYIMIUNTINUenalnTaunssulugUuuumg o Ausnsligeiu
TUaudsnmsimwugd Usznisiian Aenaisnisasisanuinieonazdiuia deUsingnis
1438 n13nadedaiiassansonisesdeyanasaudunisidnalnnisnaiaiuase
LarUsen1sanving Ae naldnisinenseuAuAa nun1stgnalnyaunarnisuias

o AUeYNLBITADAARBIN UL LI ARYB YA
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aa v ]

Tnen e wans3fedliduinufoimemanteilulavaniiviaue snsviendle
uwisUsenalng (mom) vhmthiinevaussninfivianiw 3 Usens munseuntwiAians
Fanii1fl (Systemic Functional Linguistics: SFL) laegsauysal nanfe Famifitiaue
Uszaunisaluazlanvieii safunisvieaiien (Ideational metafunction) siwmtindiasng
AnadusLarAuaUnUmMsERISEdsEsiunguidvang (Interpersonal metafunction)
wagvimtiidanissedutennulvidenadesfunginssunissuasesenaiuudenda
(Textual metafunction) Inenaisvanuagnusudsusuuuulfimnsanfudnvusiane

vaaunannasuwazngulmanglunsaydemnsdes

aaAUsIgNa

Y]

NaN1TITEASINLans AU N lulavanfavaveanisvieunswisussinelne

() i dud JURN1511991mMn 5353 (Discourse practice) 71y sds19aunN8ULaY

o o A

Tudnladsuansegnaiiidmuneg Wneivssnuddyiasiuneiusenad

Usziiuusn madenidynedni (Lexical selection) Wunalnnaniwiillanwiuiign

=€ v

Fanugededesar 42.51 azvieuliiuiialandnvesnislavavendierlnedsasli

[ [ 1Y

ANUAIA N UNISANASTNBEANABUTENBUAS 1NATNA NI WA UTTYINAT NIUTEEIA

o

aonRdeITUNUIToTeY SA3U AuguIT (2564) TRnwINAIsMsUsEdUusn1Tvi0aTien
Be¥musssusiuneunaiatuladl (Line) denuin madenlddududnvaziduigalunis
doansii eatenmiluuaglfuialegs 1w uuiunvesd e daszdaiuunnsineiy
wiUszansamvesnsidenldmdsnadunaizndndinsviend runauszmelng (mnmn.)
Benldifioadedndnualliuiudwouiieregereios

UseiAumen miﬁﬂaVLﬂ‘wNmmgﬂﬁﬁmﬂizﬂaua%’wLﬂuﬂaiﬁmﬂﬁ’mﬁn%ﬁy’q
4 Usznsiu Sedunmasveuiiddavemirfindnnisniu (Metafunctions) aunseu
AEEEnsBaing (Systemic Functional Linguistics: SFL) ¥4 Halliday and Matthiessen
(2014) Fanerinrvhauduiusiuly 3 ffegraduszu lnvaunsasuunanuduiug
16 nanafe Afusn Ae nifidunisvnaueyszaunisal (Ideational metafunction)
Fausngdelunaitnisienseusnufnuaznaisnisairsnnundedie lny nsvieadien
witszwalng (nvm) Mdnwiledanistuanumunedsszaunisaliiermuaiie 1uves

“auaze” WiungSuans wu nsldyaunises “ununanavesinging” vsensldanundnsis

yprafifideides ieiivun “Ho1u” uway “Auase” veanisveniiealiidulszaunisal
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Fenaanfiundefe waziUd suyuuesnnnisviend s lulinareidunisuanen
Uszaun15alidadniyaynnd wagaunaniile

fAfiaes Ao niifisuauduRussEnitsyana (Interpersonal metafunction)
Fetuindoununadsnisadisussenniruarsndnealsaufunaisnisnandinisnseih
Tnefimsdonldnviilerosessrazvimnadinunagnisantuisunanenuy wu msld
Mauas “lo” iieanszezrinamsdany (Social distance) uagadeaulumniieatu w3e
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ABSTRACT

The objectives of this study were: 1) to examine the effects of scaffolded
reading experiences using e-storybooks on the reading comprehension of fifth-grade
students, and 2) to investigate students’ opinions toward learning English through
scaffolded reading experiences using e-storybooks. The samples consisted of 30 fifth-
grade students from a private school in Mueang Chaiyaphum District, Chaiyaphum
Province. They were selected through cluster random sampling. The research
instruments included lesson plans based on scaffolded reading experiences using e-
storybooks, an English reading comprehension test, and a student opinion
questionnaire. The data were analyzed using percentage, mean, standard deviation,
and dependent-samples t-tests.

The findings revealed that the students’ post-test mean score for reading
comprehension was significantly higher than the pre-test score at the .05 level. In
addition, the students expressed highly positive opinions toward learning English
through scaffolded reading experiences using e-storybooks, with the overall level of
agreement rated as “strongly agree.” The study indicates that scaffolded reading

experiences using e-storybooks can effectively enhance students’ reading comprehension.

Keywords: Scaffolded reading experience, E-storybooks, Reading comprehension,

Elementary students, Learning through reading experience

Introduction

English is recognized as a global language and plays a crucial role in
international communication and education. Consequently, it has become an essential
component of educational systems worldwide, including in Thailand, where English is
a compulsory foreign language studied from Grade 1 to Grade 12 under the National
Education Act (Ministry of Education, 2008). The main objective of English education is
to develop learners’ proficiency in the four core language skills. Among these, reading

is fundamental for knowledge acquisition, with reading comprehension enabling
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leamers to decode, interpret, and construct meaning from written texts (Zaccoletti,
Altoé, & Mason, 2020). Thus, reading comprehension is a vital skill that allows learners
to understand, interpret, and construct meaning from written texts effectively. Despite
its importance, many students struggle with comprehension, necessitating innovative
instructional frameworks such as the scaffolded reading experience.

Many studies have shown that ESL/EFL learners face challenges in English
reading comprehension. For instances, Kennedy and Chinokul (2020) revealed that Thai
students struggle with reading comprehension because traditional teaching methods
emphasize memorization rather than meaningful understanding. Moreover, students
struggle when they lose interest in reading or encounter complex texts (Kennedy &
Chinokul, 2020). While Chantop and Lornklang (2016) mentioned that limited
vocabulary and insufficient background knowledge contribute to reading difficulties.
This is because traditional printed textbooks often fail to capture students’ interest,
resulting in low motivation. In addition, Graham and Bellert (2005) revealed that many
learners lack effective reading comprehension strategies. Similarly, fifth-grade students
at Marie Upathum Chaiyaphum School experienced difficulties due to limited
vocabulary and a lack of prior knowledge, which hindered their ability to decode
words, connect ideas, and identify main ideas. Overall, these factors culminate in low
motivation and substandard reading performance. When instructional materials do not
align with students’ linguistic abilities or interests, a more structured and supportive
framework-such as a Scaffolded Reading Experience - is required to bridge these gaps.”.

The Scaffolded Reading Experience (SRE) is an effective instructional framework
designed to support students in developing robust reading comprehension skills. By
providing structured guidance across three critical phases - prereading, during-reading,
and postreading—it helps learners understand and analyze complex texts (Fitzgerald
& Graves, 2004; Graves & Graves, 1994). Specifically, prereading activities activate
background knowledge and introduce key vocabulary; during-reading activities
facilitate active engagement through teacher or technological support; and postreading
activities encourage reflection and critical evaluation. Ultimately, integrating SRE with
appropriate strategies can significantly boost both students’ reading comprehension

and their motivation to learn.
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Nowadays, technology plays an important role in English reading instruction,
with e-storybooks combining text, images, animation, and audio to support reading
comprehension (Rouse, 2016; Reid et al., 2016). These digital texts offer diverse genres
and enhance engagement through repeated reading (Neumann, 2020; Smeets & Bus,
2012; Schnotz & Rasch, 2005). Thus, e-storybook can increase students’ interest while
reading through those elements. When integrated with the scaffolded reading
experience, e-storybooks provide structured support through prereading, during-
reading, and postreading activities, leading to improved reading comprehension and
learner motivation (Fitzgerald & Graves, 2004). Therefore, teaching English through
scaffolded reading experience using e-storybooks effectively improves students’
reading comprehension and motivation.

Several studies have demonstrated the positive effects of scaffolded reading
experience and e-storybooks on students’ reading comprehension. Chantop and
Lornklang (2016) found that scaffolded reading experience helps activate students’
background knowledge and expand vocabulary by linking prior knowledge to new
contexts. Jantichai, Ekkapim, and Sujaree (2020) reported improvements in students’
reading ability through an instructional model that enhanced comprehension. Kennedy
and Chinokul (2020) also showed that scaffolded reading experience increased
students’ English reading comprehension and motivation by integrating visual and text-
based strategies. Bus, Takacs, and Kegel (2015) indicated that e-storybooks support
vocabulary development and text comprehension through animations that bridge
visual and linguistic information. While both SRE and e-storybooks have individual
merits, limited research has investigated their synergistic effect on reading
comprehension. Consequently, this study aimed to investigate how the integration of
a scaffolded reading experience with e-storybooks impacts the reading comprehension

and motivation of fifth-grade students.”

Research Objectives

1. To examine the effects of scaffolded reading experience using e-storybooks
on the reading comprehension of fifth graders.

2. To study fifth graders ' opinions towards learning English through the

scaffolded reading experience using e-storybooks.
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Significance of the Research

1. The findings would be useful for teachers who use e-storybooks to promote
reading comprehension and reading’s interest.

2. The findings would be useful for teachers who use scaffolded reading
experience framework to enhance reading comprehension on fifth graders.

3. The results of this study will be useful for teachers who provide activities

in reading comprehension.

Conceptual Framework

The independent variable was teaching English through scaffolded reading
experience using e-storybooks, and the dependent variables were fifth graders’ English
reading comprehension and fifth graders' opinions towards learning English through
scaffolded reading experience using e-storybooks. The conceptual framework of this
study was based on the scaffolding reading experience framework (Fitzgerald & Graves,

2004).

Independent variable Dependent variables

Teaching English through the 1. Fifth graders’ English reading

scaffolded reading experience comprehension

using e-storybooks 2. Fifth graders' opinions towards

learning English through the

scaffolded reading experience using

e- storybooks.

Figure 1 Conceptual framework

Research Methodology
1. Population and Samples
The population of this study was 105 fifth graders who studied in Intensive
Science and Math program, Muang District, Chaiyaphum Province, in the second

semester, the academic year 2024. The population was arranged using mixed ability
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classes in English skill. The samples were 30 fifth graders who studied in Intensive
Science and Math Program (one class per grade), in the second semester of the
academic year 2024 at Marie Upatham Chaiyaphum School, Chaiyaphum Province. The
samples were selected via cluster random sampling.
2. Instrumentation

2.1 The instrument used for research procedures was lesson plans which
were designed according to the scaffolded reading experience adapted from Fitzgerald
and Graves (2004) and integrated with e-storybooks. The lesson plans consisted of two
topics: 1) Winnie the Witch, and 2) Winnie the Computer. These topics were designed
based on content and learning objectives of English for fifth graders. The whole lesson
plans lasted totally 12 hours (during 17" December 2024 — 4" February 2025).

The teaching steps were based on scaffolded reading experience
framework of Fitzgerald and Graves (2004). Each lesson plan consisted of three steps
of reading activities of scaffolded reading experience: prereading, during-reading, and
postreading. The three phase were implemented as follows:

2.1.1 Prereading: This phase focused on orienting students and activating
schema. Initially, students were motivated to identify the reading purpose. This was
followed by explicit instruction on key vocabulary and phrases. Finally, students
collaborated in pairs to construct a semantic map, bridging their prior knowledge with
the new content.

2.1.2 During-reading: This phase facilitated active engagement and
guided comprehension. The teacher first utilized an e-storybook with audio to model
fluent oral reading (modeling). Subsequently, students worked in small groups to
complete a problem-solution flowchart. The phase concluded with silent reading and
digital comprehension exercises via Google Classroom to reinforce learning.

2.1.3 Postreading: This final phase focused on synthesis and evaluation.
Students first engaged in whole-class questioning to recall core information. They then
revised and expanded their initial semantic maps to reflect their new understanding.
The intervention culminated in group presentations of their storybooks, providing a

platform for formative assessment.
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2.2 The instruments used for data collection were an English reading
comprehension test and a questionnaire. The English reading comprehension test
aimed to assess students’ English reading comprehension at the literal level
comprehension. The English reading comprehension test consisted of three parts: 1)
vocabulary test, 2) reading comprehension test, and 3) sequencing. This test was all
multiple-choice questions with four alternatives. To examine the validity, all
instruments were validated by three experts. The IOC values were 0.67-1.00. Reliability
and item facility were determined in the pilot study. The reliability of the overall test
was estimated using the Kuder—Richardson Formula 20 (KR-20). The item difficulty
index (p) of the 40-item test ranged from 0.32 to 0.80, indicating an acceptable level
of difficulty. The discrimination index (r) ranged from 0.20 to 0.39, suggesting that the
items had acceptable discriminating power. The overall reliability coefficient was 0.94,
indicating that the test had a high level of internal consistency and was appropriate
for assessing students’ reading comprehension. The questionnaire was divided into two
parts: 1) closed questions to explore fifth graders’ opinions toward learning English
through the scaffolded reading experience using e-storybooks that it involved ten
closed questions, and 2) open-ended questions to explore fifth graders’ additional
suggestions.

3. Data Collection

The data were collected in the second semester of the academic year 2024.
The students completed pre-tests before learning English through the scaffolded
reading experience using e-storybooks. After that, they learned English through two
lesson plans constructed by using the scaffolded reading experience with e-storybooks.
At the end of the lessons, the students completed post-tests to assess their English
reading comprehension and completed the questionnaire to study their opinion
towards learning English through the scaffolded reading experience using e-storybooks.

4. Data Analysis

The data obtained from the English reading comprehension test were
analyzed using mean (X), Standard Deviation (S.D), percentage and t-test for a
dependent. The data obtained from the questionnaire of fifth graders’ opinions

towards learning English through the scaffolded reading experience approach using
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electronic storybooks were analyzed using mean (X), and Standard Deviation (S.D.).
Responses were based on a five-point Likert scale. The data was interpreted as follows:
4.51-5.00 = strongly agree, 3.51-4.50 = agree, 2.51-3.50 = partly agree, 1.51-2.50 =
disagree, 1.00-1.50 = strongly disagree. Moreover, the data obtained from an open-

ended question were analyzed using content analysis.

Research Results
The results of effects of the scaffolded reading experience using e -storybooks

are presented in Table 1 and Table 2.

Table 1 The fifth graders’ pre-test and post-test scores on English reading

comprehension (Total score = 40 points)

Student Pre-test Post-test Gained scores
No. Score  Percentage Score  Percentage  Score  Percentage
1 12 30.00 24 60.00 12 30.00
2 15 37.50 17 42.50 2 5.00
3 21 52.50 31 77.50 10 25.00
a4 11 27.50 19 47.50 8 20.00
5 22 55.00 35 87.50 13 32.50
6 22 55.00 26 65.00 a4 10.00
7 38 95.00 40 100.00 2 5.00
8 7 17.50 32 80.00 25 62.50
9 a4 10.00 26 65.00 2 30.00
10 29 72.50 38 95.00 9 22.50
11 26 65.00 31 77.50 5 12.50
12 7 17.50 20 50.00 3 7.50
13 31 77.50 36 90.00 5 12.50
14 6 15.00 26 65.00 20 25.00
15 19 47.50 26 65.00 7 17.50
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Table 1 (Cont.)

Student Pre-test Post-test Gained scores
No. Score  Percentage Score  Percentage  Score  Percentage
16 18 45.00 24 60.00 6 15.00
17 28 70.00 30 75.00 2 5.00
18 2 5.00 21 52.50 19 22.50
19 38 95.00 40 100.00 2 5.00
20 21 52.50 25 62.50 4 10.00
21 33 82.50 40 100.00 7 17.50
22 24 60.00 30 75.00 6 15.00
23 25 62.50 31 77.50 6 15.00
24 16 40.00 25 62.50 9 22.50
25 13 32.50 22 55.00 9 22.50
26 24 60.00 35 87.50 11 27.50
27 31 77.50 40 100.00 9 22.50
28 36 90.00 39 97.50 3 7.50
29 12 30.00 18 45.00 6 15.00
30 13 32.50 23 57.50 10 25.00
X 21.47 53.67 29 72.50 7.53 18.83
S.D. 8.60 - 7.24 - 4.65 -

As shown in Table 1, before learning English through the scaffolded reading
experience using e-storybooks lessons, the highest pre-test score on reading
comprehension was 38 points, and the lowest score was 7 points. After learning English
through the scaffolded reading experience using e-storybooks lessons, the highest
post-test score of reading comprehension was 40 points as the perfect score, and the
lowest score was 17 points. All samples obtained higher scores in the post-test than

in the pre-test.
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Table 2 The comparison of mean scores between pre-test and post-test of fifth

graders English reading comprehension

Mode of assessment n X S.D. t P

Pre-test 30 21.47 8.60
Post-test 30 29.00 7.24

8.871* 0.000

*p < .05

In reference to Table 2, the scaffolded reading experience using e-storybooks
was higher than that before the experiment at a significant level of .05. It indicates that
students’ reading comprehension were improved after learning English through the

scaffolded reading experience using e-storybooks lessons.

Table 3 Fifth graders’ opinions towards learning English through the scaffolded

reading experience using e-storybooks.

Statements X S.D. Meaning Rank

1. The scaffolded reading experience using 453 0.78  Strongly 7

electronic storybooks lessons are interesting. agree

2. Content is suitable; not too complicated or  4.20  0.81 Agree 9

too simple.

3. Graphic is interesting and relates to the 470 0.60  Strongly 3

content. agree

4. Familiar content encourages me to study 4.40 0.67 Agree 8

English.

5. The scaffolded reading experience using 463 0.61 Strongly 4

electronic storybooks lessons improve my agree

English reading skill.

6. Steps of learning activities are suitable. 480 0.55 Strongly 1
agree

7. Activities and exercises help me 460 0.67  Strongly 5

understand more about the reading passages. agree
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Table 3 (Cont.)

Statements X S.D. Meaning  Rank

8. After learning the scaffolded reading 453  0.73  Strongly 7
experience using electronic storybooks, | can agree

apply the knowledge in daily reading situation.

9. Knowledge from these lessons can increase 473  0.58  Strongly 2
my reading skill. agree

10. I like learning English through the 457  0.73  Strongly 6
scaffolded reading experience using electronic agree

storybooks lessons

457 0.67  Strongly
Total
agree

As shown in Table 3, the results revealed that fifth graders showed the highest
level of agreement that the steps of the learning activities were appropriate and well-
structured for learning English (X = 4.80). In contrast, the assessment item with the
lowest mean score indicated that most students agreed that the lesson content was
appropriate in difficulty, being neither too complicated nor too simple (X = 4.20).
Although rated at a “strongly agree” level, this item had the lowest mean score,
suggesting that some parts of the Winnie story were still too challenging for certain
students, as reflected in the lowest post-test score of 17. Overall, the total mean score
of all assessment items was at a high level (X = 4.57, S.D. = 0.67), indicating that fifth
graders had positive opinions toward learning English through the scaffolded reading
experience using e-storybooks.

According to the open-ended responses, fifth graders expressed positive
opinions toward learning English through the scaffolded reading experience using e-
storybooks, reporting improved reading ability through engaging visuals and activities,
easier understanding of lesson content, better application to real-life situations, and

high appreciation of the motivating teaching style.
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Conclusion

The results of this study showed that the mean scores on the student’s English
reading comprehension were higher than the pre-test mean scores at the .05 level.
Moreover, the students’ opinions towards learning English through the scaffolded

reading experience using e-storybooks was strongly positive.

Discussion
According to the results of this study, learning English through the scaffolded
reading experience using e-storybooks showed positive effects on students' English
reading comprehension. There were reasons proving that learning English through the
scaffolded reading experience using e-storybooks positively affected students' English
reading comprehension which are discussed below.
1. Fifth graders’ English reading comprehension

Firstly, scaffolded reading experience using e-storybooks positively affects
fifth eraders’ reading comprehension. Post-test scores improved that showed the
better understanding of texts. To explain this, scaffolded reading experience can assist
students by providing systematic guidance throughout the reading process. According
to Fitzeerald and Graves (2004), this approach helps learners prepare for reading,
actively engage with texts, and reinforce their understanding after reading. By guiding
students step by step, scaffolded reading supports meaning construction and deeper
comprehension, a finding supported by several studies reporting significant gains in
reading achievement (Chantop & Lornklang, 2016; Kennedy & Chinokul, 2020; Herawati,
Gani, & Muslim, 2020; Jantichai et al, 2020). In addition, e-storybooks enhance
students’ engagement and interaction with texts through multimedia features that
support vocabulary development and overall comprehension (Smeets, Van Dijken, &
Bus, 2014). Consistent with these findings, Rahayu, Mujiyanto, Suwandi, and Fitriati
(2022) reported that e-storybooks significantly improve students’ reading
comprehension.

Next, scaffolded reading experience using e-storybooks improved students’
reading strategies by helping them organize the reading process and develop

comprehension through structured stages that promote deeper understanding. As



Ratchaphruek Journal ® Vol 24 No. 2 (May-August 2026)

students had limited English proficiency and difficulty predicting text meaning;
therefore, this flexible framework supported engagement by activating prior knowledge
and introducing relevant information before reading. Through this support, learners
could predict content more easily and develop strategic comprehension. In addition,
e-storybooks offer multimedia support that aids vocabulary development and meaning
construction (Sharp et al., 1995, as cited in Smeets et al., 2014). Fitzgerald and Graves
(2004) revealed that students develop in the scaffolding when they gradually become
more competent and then the teacher progressively dismantles the scaffold as the
students can complete the task by themselves. Overall, the integration of scaffolded
reading experience and e-storybooks enhances engagement and strengthens reading
comprehension.

2. Fifth graders' opinions towards learning English through the scaffolded
reading experience using e-storybooks.

The result showed that students had positive opinions towards learning
English through the scaffolded reading experience using e-storybooks and it increased
students” motivation in reading. Similar to Fitzgerald & Graves (2004), scaffolded
reading experience helped students enjoy texts more and supported better
understanding through guided reading activities. This positive opinion is that the
scaffolded reading experience using e-storybooks allow students to read and learn
through engaging and interesting content, which sustains attention and reduces reading
anxiety. Several previous studies have similarly reported increased student motivation
when learning English through a scaffolded reading experience (Kennedy & Chinokul,
2020; Herawati et al, 2020). In addition, e-storybooks enhanced vocabulary
development, text comprehension, and retelling skills, contributing to higher
motivation and improved reading comprehension (Pujiani, Zuhrufillah, Sukmawati, &
Yani, 2022).

However, the findings revealed that post-test scores (17-40) still showed a wide
range (23 points), indicating that some students did not fully develop their reading
skills despite SRE instruction. This variation may be due to differences in language
proficiency, as limited vocabulary and grammar can hinder comprehension, as well as

insufficient prior knowledge, which affects the ability to connect ideas and identify
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main points. Prior knowledge is an important control variable that significantly affects
the effectiveness of the scaffolded reading experience. In addition, some students may
lack effective reading strategies, such as skimming and scanning, reducing the impact
of SRE. Motivation and attitude also play a role, as e-storybook content that does not
match students’ interests may lead to lower engagement and achievement.

In conclusion, scaffolded reading experience with e-storybooks improved
students’ reading comprehension through structured and supportive activities.
Scaffolded stages guided students to better prepare for reading, engage with texts, and
strengthen understanding. While e-storybooks supported vocabulary development and
deeper comprehension through engaging multimedia features. This approach also
increased students’ motivation and interest in reading. Especially, the scaffolded
reading experience and e-storybook innovation effectively addressed reading
difficulties on fifth graders at Marie Upatham Chaiyaphum School. Overall, the
combination of scaffolded reading experience and e-storybooks effectively improved

students’ reading comprehension and strategies.

Recommendations
Recommendations for instruction and further studies are identified as follows:
1. Recommendations for instruction

1.1 Teachers should select e-storybooks that match students’ levels,
which can improve their understanding of the content.

1.2 Teachers should use both animated and displayed e-storybooks to
promote active reading rather than passive viewing of animations.

1.3 Teachers should integrate scaffolded reading experience with other
reading methods based on students’ levels and interests, as scaffolded reading alone
does not constitute a complete or fixed reading plan.

2. Recommendations for further study
2.1 Future research should explore students' backgrounds, daily lives,

and interests in greater detail.
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2.2 Further study should examine teaching English through scaffolded
reading experience with different grades to find out the whether the results will be
variable in other graders.

2.3 Further studies should investigate the effects of scaffolded reading

experience with other reading text if it works with the other contents.
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ABSTRACT

The objectives of this study were: 1) to investigate the effects of teaching
English using the Picture Word Inductive Model (PWIM) with nursing-related content on
the vocabulary acquisition of first-year nursing students in the experimental group, and
2) to compare the vocabulary acquisition of first-year nursing students between the
experimental group and the control group after the experiment. The samples consisted
of 71 first-year nursing students from two mixed-ability classes enrolled in the
Fundamental English 1 course during the first semester of the 2025 academic year at
Nakhon Ratchasima Rajabhat University. The participants were selected through
purposive sampling. The research instruments included lesson plans for both the
experimental and control groups, as well as an English vocabulary acquisition test.

The pre-test scores of the two groups were examined for equivalence using an
independent-samples t-test. The data were then analyzed using dependent-samples
t-tests and independent-samples t-tests. The findings revealed that the experimental
group’s post-test mean score for English vocabulary acquisition was significantly higher
than the pre-test score at the .05 level. In addition, the post-test mean score of the
experimental group was significantly higher than that of the control group at the .05
level. The findings indicate that the use of the Picture Word Inductive Model (PWIM)
with nursing-related content effectively promotes vocabulary acquisition among

nursing students.

Keywords: Picture-word inductive model, Nursing content, Vocabulary acquisition

Introduction

Learning vocabulary is essential for mastering a second or foreign language,
especially in English for Specific Purposes (ESP), where knowing the right terms supports
both academic and professional success. In nursing, ESP becomes English for
Vocational Purposes (EVP), helping students acquire practical, job-related vocabulary.
According to Schmitt and Barclay (2019), vocabulary development is gradual and
requires both intentional learning and exposure, making consistent instruction crucial.
In nursing education, accurate use of language is vital for exams and clinical

communication. Students must learn both general and specialized medical terms to
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communicate effectively in clinical settings (Riahipour & Saba, 2012). In Thailand, the
growing demand for English-proficient healthcare professionals—driven by medical
tourism—emphasizes the need for targeted ESP instruction. Acquiring vocabulary
remains a significant problem for Thai EFL learners, particularly in ESP contexts, such
as nursing content, that students must study. Traditional teaching methods have yet
to help learners retain and use new vocabulary effectively.

Recent studies emphasize the importance of tailoring ESP instruction to meet
the specific communicative needs of nursing students in Thailand. Chetsadanuwat
(2024) found that nursing students require vocabulary and language functions closely
aligned with physiological systems and nursing processes, suggesting that ESP content
should reflect real-world clinical tasks. This supports the integration of targeted
vocabulary instruction into nursing curricula. Meanwhile, Chaovanapricha and
Champakaew (2023) identified broader challenges in ESP delivery across Thai higher
education, including insufficient teacher training and unclear curriculum goals. Their
proposed practices model highlights the need for contextualized materials and
professional development to improve ESP instruction. Together, these findings
reinforce the value of using structure, content-based approaches- such as the Picture-
Word Inductive Model (PWIM) to enhance vocabulary acquisition and professional
readiness among nursing students.

The Picture-Word Inductive Model was developed by Calhoun in 1999. It is an
intuitive approach to teaching vocabulary and language development through sight
and inference. With this method, students stare at an image and collaborate to find
words linked to it. These phrases are then combined and structured into sentences
and paragraphs. PWIM provides visual support for languages so that students can make
meaning from vocabulary in context and become more aware of how sentences are
built. The PWIM is supportive of students’ varied learning styles and is appropriate for
EFL learners. Using real pictures can help explain abstract vocabulary for learning
(Calhoun, 1999). PWIM in ESP instruction, particularly in the nursing context, can greatly
enhance students’ ability to acquire and use specific nursing terminology. The PWIM

not only scaffolds students academically but also assists learners in the nursing
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environment, where communication must be clear and effective (Riahipour & Sab,
2012).

Studies conducted in recent years in higher educational settings have found
that PWIM continues to be a peg for language acquisition, especially in contexts where
adult learners are involved with academic or professional communication tasks. For
instance, the findings of Ilahi and Prayogo (2022) showed that PWIM helped enhance
the descriptive writing ability of undergraduate students in an online learning
environment, which supports the idea that PWIM can not only be applied to primary
and secondary levels but also to tertiary academic contexts. Similarly, Mutmainna,
Usman and Budi (2025) found that PWIM effectively enhanced students’ writing skills
at the university level, noting that the model’s structured visual scaffolds promoted
inductive thinking and active engagement—skills essential for English for Specific
Purposes (ESP) learning.

Although research on PWIM in higher education and ESP settings overseas has
shown promising results, studies in Thailand have mostly investigated PWIM usage in
contexts at the secondary level. Examples include vocabulary-retention benefits
among bilingual twelfth-grade students (Taipipatkit, 2024) and greater engagement and
contextual understanding arising from PWIM for ninth-grade learners (Banchop, 2024).
While these studies provide evidence for the model being applicable to school-aged
EFL learners, they leave us with a major research gap in that their empirical work
cannot be generalized to the potential offered by PWIM in Thai higher education,
especially in ESP courses for nursing students. It is important to tackle this shortcoming
as accurate vocabulary and communication competence are of paramount importance
when it comes to the nursing profession.

Moreover, the use of PWIM, a method that employs visual materials to enhance
word learning, has not yet been adopted in many Thai universities. The objective of
this research was to investigate the effects of PWIM using nursing content on the
vocabulary acquisition of first-year nursing students. In examining PWIM, this research
seeks to identify a significant deficiency in college-level vocabulary instruction and to

suggest pragmatic solutions for language development in EFL settings.
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Research Objectives

1. To investigate the effects of teaching English using PWIM focusing on nursing
content on first-year nursing students’ vocabulary acquisition in the experimental
group.

2. To compare the first-year nursing students’ vocabulary acquisition between

the experimental group and the control group after the experiment.

Research Hypotheses

1. The vocabulary acquisition mean scores of the post-test of students who
have learned English through PWIM focusing on nursing content would be higher than
the mean scores of the pre-test.

2. The vocabulary acquisition mean scores of the post-test of the experimental
group learned through PWIM focusing on nursing content would be higher than the

mean scores of the control group learned by conventional instruction.

Conceptual Framework

This study uses the PWIM approach, a communicative learning strategy that
uses visual inputs and inductivism for vocabulary building. PWIM was created by
Calhoun (1999) to help students notice pictures, label vocabulary, and put them into
sentence structure while attending to form and meaning. In ESP, e.g., hospitals and
medical instruments, students can learn the technical terms by connecting them to
real objects using PWIM. This model promotes the acquisition of terminology for

academic and clinical discourse. The conceptual framework is presented in Figure 1.

Independent Variables Dependent Variable

1. Teaching English through PWIM
Students’ English vocabulary
focusing on nursing content

v

acquisition
2. Conventional instruction

Figure 1 Conceptual Framework
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Research Methodology
1. Population and Samples

The study population comprised nursing students at Nakhon Ratchasima
Rajabhat University in the first semester of the academic year 2025. Participants were
purposively selected from two first-year nursing student classes with mixed ability and
comprised 71 individuals. They were studying in Fundamental English 1, a compulsory
course for all first-year students. To ensure a particular random assignment control
group was selected, mean scores on the vocabulary acquisition pre-test were
compared, and no significant difference between groups was observed at the p. 05
level. Then the researcher employed simple random sampling to select the
experimental and control groups, using the class as the sampling unit. The treatment
group included 36 students and was taught using the PWIM with nursing content. The
control group consisted of 35 students who received traditional instruction. Both
groups were taught by the researcher. This condition allowed for a comparison of
vocabulary acquisition in both instructional conditions in a true classroom
environment.

2. Experimental Design

This research used a quasi-experimental, pre- and post-test, nonequivalent
control group design. The objective is to investigate the effects of teaching English
through PWIM focusing on nursing content on the vocabulary acquisition of first-year
nursing students at Nakhon Ratchasima Rajabhat University. A quasi-experimental
design is suitable in instructional settings when random assignment to conditions is not
feasible. Despite this, a control group remains indispensable for measuring the impact
of an implementation. In this study, the intervention group learned with PWIM based
on nursing content, while the control group studied using a conventional method. Pre-
and post-tests of vocabulary acquisition were given to both groups. This study will
constitute an applied and ethical inquiry into instructional effectiveness in a natural

classroom setting. The quasi-experimental design is illustrated in Figure 2.
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Experimental group

01 ><T O2
Control group Xc 0,
O,

Figure 2 Quasi-experimental design

O, Represents the assessment of the student's English vocabulary acquisition
before the treatment.

O, Represents the assessment of the student's English vocabulary acquisition
after the treatment.

Xt Represents the treatment, which is the Picture-Word Inductive Model
focusing on nursing content

Xc Represents the treatment, which is conventional instruction

3. Instrumentation

3.1 Instructional tools were PWIM nursing-content lesson plans developed
for the experimental group and conventional instruction lesson plans employed for
the control group. Two sets of lesson plans run side by side, covering the same
objectives and concepts. The programming focused on improving students’ English
vocabulary skills, and the lesson plans also served as a guide for researchers to
implement the lessons. Three experts in English, teaching English, or related areas
with at least a doctoral degree, were satisfied with the parallel lesson plans for
verifying the correctness of the language and learning objectives used, as well as the

content and learning activities that employed materials and evaluation.
3.1.1 The PWIM lesson plans based on nursing content were redesigned
and written in English by the researcher. The five lesson plans were developed with

the PWIM (Calhoun, 1999). The steps for teaching are as follows:
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3.1.1.1 Picture Presentation: The teacher presents a picture
related to nursing, such as a hospital scene, medical equipment, food and
measurement.

3.1.1.2 Word Induction: Students view the image and listen to
find target English words that are identified and named by students as the teacher
lists them.

3.1.1.3 Word Classification: Words in the vocabulary are sorted
into categories such as nouns, verbs, or thematic categories (e.g., tools, actions,
people). The students then sort the words into categories of grammatical or thematic
similarity under the guidance of a teacher.

3.1.1.4 Writing Sentences: Using the vocabulary, students write
sentences that make sense and are grammatically correct.

3.1.1.5 Paragraph Development: Students construct short
paragraphs based on the picture and the keywords and sentence patterns. These
sequences are intended as scaffolding for learning new vocabulary, with an attempt
to practice them in context, specifically in ESP contexts (nursing).

3.1.1.6 Application Activities: Communicative tasks are staged in
which students situate the target language within a familiar context by engaging in
activities (e.g., role plays, dialogues, or writing tasks) around how to use appropriate
vocabulary in mock nursing settings.

3.1.2 Lesson plans of conventional instruction were adopted mainly for
Communicative Language Teaching (CLT) to be implemented in the classrooms. The
lesson plans follow the same objectives and content, but use the structure of
presentation, practice, and production for learning activities. While the steps to
teaching are:

3.1.2.1 Presentation stage: The teacher's presentation of the
target language is built on contextualized examples, model dialogues, and brief
explanations.

3.1.2.2 With input from a teacher and/or methods of comprehension,
repeat the pattern by performing controlled and semi-controlled activities (e.g.,

substitution drills, guided pair dialogues, information-gap tasks), students (practice stage).
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3.1.2.3 During the production stage, students performed

communicative tasks such as role-plays, sroup discussions, and short problem-solving
tasks, which enabled them to use the target language more freely and meaningfully.

3.2 The instrument used for data collection was the vocabulary acquisition
test. In this study, vocabulary acquisition was assessed through pre- and post-
intervention vocabulary tests designed to evaluate students’ knowledge of target
nursing terms and meanings, their understanding of their use in context, their accurate
recall of terms, and their appropriate use of nursing-related English vocabulary taught
during the instructional period. The test consisted of 60 multiple-choice questions
with four alternatives. The Item-Objective Congruence (I0C) Index for all items ranged
from 0.67 to 1.00, indicating that all items were acceptable and congruent with the
objectives. All test items were tried out and analyzed for test difficulty (p) and
discrimination index (r). The difficulty index ranges from 0.37 to 0.73. The
discrimination index ranges from 0.38 to 0.64. The KR-20 calculates the reliability of
the overall test. The test's reliability was .80.

4. Data Collection

The data were collected during the first semester of the academic year 2025.
Before implementing the lesson plans, both groups took a vocabulary acquisition pre-
test. After that, the intervention was conducted using 5 PWIM lesson plans with nursing
content for the experimental group, 2 hours per week for a total of 10 hours. The
control group was taught through 5 lesson plans using conventional instruction
methods over the same period. After completing the five lesson plans, each group
was required to take the same vocabulary acquisition post-test.

5. Data Analysis

Since this study was a non-randomized control group with a pre-test-post-
test design, it is appropriate for educational settings where random assignment is not
feasible. The collected pre-test data from both groups were tested for initial
equivalence using a t-test for independent samples, and the post-tests were then

compared using the appropriate inferential statistics, as shown in Table 1.
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Table 1 The comparison of pre-test mean scores of the two groups.

Group N  Total score X S.D. MD t P

Experimental

group 36 60 35.50 10.42
2.07 831 .409
Control
group 35 60 33.43 10.59
*p < .05

As shown in Table 1, the p-value of the pre-tests was .409. There is no
significant difference between the two groups at the .05 level. The mean scores on
vocabulary acquisition pre-tests were equivalent prior to the experiment. Therefore,
an independent-samples t-test was used to compare post-test mean scores between
groups, and a paired-samples t-test was used to compare pre- and post-test mean

scores within the experimental group.

Research Results
1. Result of Research Objective 1
The first objective is to investigate the effects of teaching English using PWIM
focusing on nursing content on the vocabulary acquisition of first-year nursing students

in the experimental group. The result is presented in Table 2

Table 2 The comparison of the mean score between the vocabulary acquisition pre-

test and post-test of the experiment group (total score = 60 points).

Mode of Assessment N X S.D. MD t P

Pre-test 36 35.50 10.42
16.72 8.818* .000
Post-test 36 52.22 5.97

*p <.05
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As shown in Table 2, the post-test mean score of the English vocabulary
acquisition of the experiment group was 52.22, which was significantly higher than the
pre-test mean score of 35.50 at the .05 level. This indicated that the nursing student’s
English vocabulary acquisition improved after learning English through the PWIM
focused on nursing content.

2. Result of Research Objective 2

The second objective is to compare the post-test mean scores of the first-
year nursing students' vocabulary acquisition in the experimental and control groups

after the experiment.

Table 3 The comparison of post-test mean scores of the two groups.
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Group N Total score X S.D. MD t p

Experimental

group 36 60 52.22 5.97
4.30 2.715*% .008
Control
group 35 60 4791 7.34
*p < .05

As shown in Table 3, the post-test mean score of the English vocabulary
acquisition of the experiment group learned by the PWIM focusing on nursing content
was 52.22, which was significantly higher than the post-test mean score of the control
group learned by conventional instruction (47.91) at the .05 level. This indicated that
the English vocabulary acquisition of nursing students in the experimental group was

significantly higher than that of the control group after the experiment.

Discussion

The results of this study showed that the Picture-Word Inductive Model
(PWIM) had a significant impact on developing first-year nursing students' vocabulary
acquisition. There are two interrelated cognitive factors on visual learning and the

activation of access knowledge (schema theory), consistent with delivering a
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compelling speculation as to why these ESP students in this sample exhibit a
considerable impact of the PWIM model.

Vocabulary learning and acquisition for PWIM: The focus on specific, detailed
visuals may be one of the best predictors of the vocabulary growth that students
experience. It has been established that visual input is a potent facilitator of vocabulary
learning because it provides a perceptual anchor, augmenting the memory trace with
sensory support to increase the likelihood of recall. This supports dual-coding in which
learners encode through both verbal and nonverbal channels, thus improving recall
and reducing the likelihood of forgetting (Paivio, 1986). Studies conducted on both
multimodal and visualization-based learing techniques illustrate how the use of visual
input minimizes cognitive processing, allowing the learner to optimize language
processing (Bahari, Wu & Ayres, 2023)

Regarding nursing ESP instruction, the use of clinical images as authentic
learning tools (i.e., images of equipment/procedures/symptoms) probably enabled
students to make stronger connections between English vocabulary and nursing
concepts. This is reflected in how the visualization of realistic nursing situations also
replicates the environment for learning that they will be encountering in clinical

practice, making vocabulary more contextualized and therefore easier to remember.

A second element that helps explain the success of PWIM centers on schema
theory (Anderson, 1995), which suggests that learners learn faster when new
information can be attached to existing mental frameworks. Finally, drawing on their
experiences and background knowledge of nursing science to interpret images and
provide vocabulary is a key part of the PWIM process. Since comprehension is heavily
influenced by pre-existing mental frameworks, activating background knowledge
minimizes cognitive effort and allows for better processing of new linguistic and
conceptual information. Extending this base, Piaget (1976) described how learners
incorporate input using assimilation and accommodation but only in relation to known
cognitive structures, promoting deeper learning and long-term retention of language
forms and meanings. Likewise, cognitive load studies demonstrate that less cognitive
strain is evident in learners when instructional resources are built upon existing
schemas (Bahari et al., 2023), allowing for greater allowance of cognitive resources to

be devoted to authentic language-learning activities.
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For example, PWIM’s educative use of nursing-related images allowed for
immediate conceptualization of new English vocabulary (terms). Students were able
to assimilate the vocabulary without the cognitive load associated with learning highly
technical terms in a second language, because they were already familiar with the
procedures, equipment, or conditions from their nursing subjects.

In higher-education level studies, it has been shown that PWIM can be an
effective instructional approach, and these findings are not out of line with such recent
research. Based on the findings of Ilahi and Prayogo (2022), the exposure to the PWIM
approach in the writing course as part of their undergraduate programme positively
affected the students' writing descriptive. It also indicates the strengths of the model,
such as providing visual scaffolding and inductive reasoning that facilitate and develop
academic language skills. Likewise, Mutmainna et al. (2025) found that PWIM helped
university students to improve their writing performance through vocabulary
highlighting, categorization, and paragraph writing. These studies are consistent with
current results by demonstrating that PWIM allows for deeper processing of vocabulary
and use of language in context—hallmarks of ESP learning, which requires not only
accurate recognition, but also functional use of terminology.

Intergroup contrasts reveal that the group of students taught via PWIM does a
significantly better job compared to those in the control condition on vocabulary
acquisition. This finding is supported by Calhoun (1999), who proposed that PWIM
promotes inductive thinking and assists learners in associating words with visual images,
resulting in better vocabulary recall. It is an image-based, guided discovery resource
that is particularly helpful for ESP learners learning technical vocabulary. Yaseen (2021)
also found that ESL students at the university level in Iraq retained vocabulary better
when taught using PWIM than with traditional methods. These results imply that PWIM
may be a useful strategy for learning vocabulary, especially in specialized instruction
areas such as nursing programs.

Compared with the traditional presentation—practice—production approach
used in the control group, PWIM offered more robust cognitive support. While the
control instruction provided structure and language exposure, it did not consistently
leverage visual reinforcement or schema activation, both of which reduce cognitive
load and strengthen retention. By contrast, PWIM required students to repeatedly

interact with images, label items, categorize vocabulary, and ultimately produce
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sentences and paragraphs. This process transformed vocabulary from passive
recognition into active, meaningful use, reinforcing both memory and communicative
competence.

Due to a very short implementation time of 10 hours, the intervention might
have covered some, but not all, units in nursing English, and therefore, the vocabulary
growth may have been restricted. The results, therefore, need to be interpreted with
caution, because a longer and broader range of course content interventions might
well produce different or more significant effects of PWIM on vocabulary learning.

In addition, the use of PWIM in conjunction with nursing content appeared to
positively impact vocabulary acquisition among first-year nursing students. The
experimental group showed higher performance in vocabulary learning and enhanced
use of clinical vocabulary in context than in traditional instruction. The visual and
inductive learning aligns well with PWIM's notion of engagement, making learners'
learning process more interesting and effective; this is particularly important for an ESP
class like nursing. These findings suggest that PWIM is an applied, pedagogically

beneficial approach to developing EFL vocabulary.

Conclusion

Taken together, PWIM’s strong visual scaffolding and its alignment with
students’ existing nursing knowledge offer a persuasive cognitive explanation for its
effectiveness in ESP vocabulary acquisition. These findings not only corroborate prior
PWIM research but also highlight the model’s particular suitability for specialized fields,
such as nursing, where learners must acquire and retain technical terminology that is

both conceptually and professionally grounded.

Recommendations
1. Recommendations for instruction
It is likely that the results of this study are relevant to nursing faculty,
especially in an EFL setting. Nursing English courses could incorporate the PWIM
method, particularly for students who exhibit a visual preference in learning and for
finding ways to learn new vocabulary in context, as well as those who have difficulty
with abstract concepts or technical terminology. PWIM can be considered as an

indispensable method in the ESP programme because it accords with learners’
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preferences and encourages active learning. In addition, during teacher training, they
must be trained in PWIM methodologies through professional development. As visual
input has been proven beneficial for enhancing cognitive processing and narrowing the
gap between linguistic levels, employing PWIM in ESP may provide nursing students
with a set of skills vital for academic and clinical communication.
2. Recommendations for further study

While this investigation argues in favour of PWIM utility for nursing students'
vocabulary, further studies are needed. Additional studies investigating the prolonged
retention of learned terms and the development of language skills, speaking,
listening, and writing promoted by PWIM are needed. It is also worth examining the
digital development of this tool and its usefulness in blended learning activities and
online training, as students go on to pursue higher education and professional
development. Analysis of the ESP areas (e.g., business or tourism) may reveal that
PWIM spans multiple fields. Additional qualitative research related to teacher and
student experiences with PWIM might inform more targeted programming efforts and

the visibility of implementation challenges.
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