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unAnga

maeiiingusvasdifefinyinavesssleniifenniugy (Hedonic Benefits) wazUseloviifvossousslond
(Utilitarian Benefits) fian sausn (Immersion) 4agn133usauInIsideasnaasse (Imaginative Creativity) luuSunaes
NanssunsiSeuimealn (LEGO®-Based Leaming Activities) vesindnwianizuImsgsialasldlunaidanive
detnrzinnuduiusidvsuanidomvesinuls  muAdetuiitagusvasdliun (1) ilenwdviwanaes
UsgloviiBismnugy (Hedonic Benefits) wazUselowiisossausslow (Utilitarian) Aifidentsusn (mmersion)
WaEMIIUAUINTTBEI9a33A (Imaginative Creativity) vastindnunluusunvesianssunisiseuimediseiali
(2) vilemTr9aoUUNUIMYBINIANAN (Immersion) Tugugfudsdssnu (Mediator) Tupudusiussening
UsslomifgFouldsu (lademmuguuandeossodsslond) fumsdumnniadeadiassd  mafudouaduiums
futhnusesu Sy eEiiismfonssy wesnouLuUasUAMdELUNIATIIABUAMAMIUANTBsTuTans
A1 Cronbach’s Alpha 1nn 0.8 Gsagluinasia SnitildnTadeumimiiswss uazanuifismsadssuun

nMyasevideyaldisn1siised leaaunislaseasne (Structural Equation Modelling: SEM) ®an153de
nulsslenidenuguiidvinadaaneduiioddgiensivd  lurmsiivsslonideossnusslovitulad
Sviswaiidudfynieadn nshiumdwaidauinegaiideddymneadfnonnufnadisassd Tunslnsgiidums
wund dvsnavesUselenlidennuguuasUssleviiisessausslevdddndnalisuindenudnasassalaeiinig
daruNsANALUULSAIY (Partial Mediation)
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Abstract

This study aims to examine the effects of Hedonic Benefits and Utilitarian Benefits on Immersion and
Imaginative Creativity in the context of LEGO®-Based Learning Activities among undergraduate business
students. A causal model was employed to analyse both the direct and indirect relationships between
variables. This study has two objectives: (1) to examine the effects of hedonic and utilitarian benefits on
students’ immersion and imaginative creativity in the context of LEGO®-based learning activities; and (2) to
investigate the role of immersion as a mediator in the relationship between leamners’ perceived benefits
(both hedonic and utilitarian) and imaginative creativity. Data were collected from students who participated
in the activities and completed a questionnaire whose internal consistency was satisfactory (Cronbach’s
alpha > .80); construct validity and discriminant validity were also established.

Structural Equation Modelling (SEM) was used for data analysis. The results reveal that Hedonic Benefits
have a significant positive influence on Immersion, whereas Utilitarian Benefits show no statistically
significant effect. Immersion, in turn, has a significant positive impact on Imaginative Creativity. Path analysis
further indicates that both Hedonic Benefits and Utilitarian Benefits exert positive effects on Imaginative
Creativity, with Immersion serving as a partial mediator.

The findings confirm that designing LEGO®-Based Learning Activities that address both enjoyment and
utility can effectively foster deep learner engagement and stimulate creativity. These results have
implications for the design of creative learning activities, suggesting that content developers and instructors
should incorporate elements that enhance both positive emotions and perceived utility to create powerful

and sustainable learning experiences.

Keywords: Hedonic Benefits, Utilitarian Benefits, Immersion, Imaginative Creativity, LEGO® Blocks

1. uni
1.1 anudunwazanudigvesauide
TugAuiinsSeuiadvia (Digital leamning) unumvesiseuldivasunladluagnadiiaddny anduiduidios

Q'%Jummi (Passive receivers) ﬁwa‘aumLfluﬁ;’{a%ﬂﬂmﬁmmiﬁwmmm (Active constructors of knowledge) N9

a 1%

Wasuwlastldmabinnudulaniesisuseuimenuenaaduladvddydmaneuss g nmlunsiseuduin

%
= o a =

g0y memell  aondunsfnwuazdnininsiaiuinlianuaulatuniseenuuvanimuindeuuazianIsuns

v v 3

SeudnanunsanseiuusigdlameluredSeuld [1] lneldnsaeunuuigieudasiwesdanuimenues vy

Y

wwnsildsuanulisufenisinaisdienfidnuvusadneinuviovesaunlszendldduesedelunisious

'
= o £

(Game-based learning) [2] @ilpuantAauludiunisaiuanudui, mslideyadeundy, waznisains

q
3

Ufduiusniediny Auaudfmanilasuniseensuitanunsanseiuligisowinanuddnmaandu (Enjoyment) &

s =

imhdudaseuiseniduasuliianisstuniesew wasiilgannziiendn nshuan (Immersion) 33
dluanunsoandeiuinssuldegrnfuiilaglidndaariiuly  nstvdnduesdusenauddgues "anizdu

ya" (Flow) evanedisan1iziuanasaniandensedidiusuiuianssuegiauysal [3] annednanazintuldidle

Aanssutufianuvivmeiwemung, Slhwneidaay, Inslideyadounduiisinds, waslalonaligiseulsld
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Vinvgrasmuetegufud luudunveanisiny) nsainanzualdiissusdielifisauandeiuilomliumniu
widuJuazmudenlugnadnsnianisseusiigadu wu nsimunrinvzwasanug wasfiddyfe n1s3unuinisd
@519@336 (Imaginative Creativity) Faduiinwefisnuegrsdsdmiuindneluavivinsgsia

agalsinunisesnuuuianssunsseuslivssaunnudnsaiudidudendlaiicdadendundouliianishu

v
o

MuazanuAnaiassd AdeiiajmuaulaluiivsslovdaoshuiiFeuldiuanianssy Tiud
UsglovtliBsannagy (Hedonic Benefits) aifigndasiumiuaynauy anufienels uazensualdauanilasu uas
Usz lowiliBsessauszlont (Utilitarian Benefits) Faiulufimssusfsanen, anmannsalunsilldlinds, uas
Uszavsamlumsiisyunnuiuasinue (4] udfasiinisfnuifannudiuesenuayn (Fun) waganuvime

v
£% a1

(Challenge) Tufensideny wistasdidesidumainanudilaisslevitiaosiuiddrinarenishiusuas
nsdusunsBsadassdoenils TaslomzluuunvesianssunsBousideufoanduseds wu nslissioald
(LEGO®-Based Learning Activities)

fafu  nuidelitedenuddyestddunisaismmdladednfstunalamaininefiindussriansFous
Hufanssiaeassd  lngaghmsfnudvinavesusrloniidnuguiasUsgloviessaUssloviiiddonsiu
M wagnadwsiinnunAemsduauinadaiassdlunguindnuuimssia  sensideildanduusslomise
AanansduaztinesnuuuAanssumsiouslunsainsassaussaunisein lifiosuslvirrnidmeaud uidsanansa
duafunmsiidiuiimegvintauasnssdumuAnadsassdvesSeuldosnsdiusyavinm Feavilugnisada

Uszaunsainisiseuinnsmaasdstusialy

1.2 IngUszasAvaInsidey
(1) wilefnw3visnavesuszloviidanugy (Hedonic Benefits) wazUselowiisossausslovi (Utilitarian
Benefits) fifisian1shusn (Immersion) wawn153uAWINISL39a319a556 (Imaginative Creativity) ¥4
infnuluviunvesianssunsseuimedisoall
(2) ilonTIvEpULNUINYBINITANA (Immersion) Tugtugfudsdwinu (Mediator) Tunrmdiiussening

Usgloviidisoulasu Mumnuguuwasidsessauselov) fun1siunuinsilieasneassa

1.3 YaULUAVDINISINY

1.3.1 vouwasulsyns (Population Scope): Ussannsitldlunsidonsel] Ao thnwiseiuiannd Ao
Uimsssin  lnenguinedeildlunsifvteyaduin@nwanvinmmasiamadoudoulunegivnsdans
TRLRY] %ﬂlﬁvﬁﬁmﬁfﬂﬂﬁmmiﬁauiﬁwLaif’f (LEGO®-Based Learning Activities)

1.3.2 ouiunduiiion (Content Scope): Msiesjutiufnmanuduiusidsanmaszriaiuysnineg luliag
Usznaume:

- fuUsBase: Uselewilideninugu (Hedonic Benefits) uasUselewilideassauselew (Utilitarian Benefits)

_ fuusdsinu: n1shus (Immersion)

- FuUInNu: MIIUAUINITIEINETIA (Imaginative Creativity)

1.4 FUNAFIUAITIDY

H1: Usglenlidennuguidvinalsuindenisauavesidniuianssunisiseuiimeall
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H2: UstleuiidsessauselovuiiBnsnaieuinsenishiumuasiinsiufanssunisiseuimealn

'
A o a a '

H3: n1shuAmIBvEnaAIuINde N1FIUALINSANETsEsIAvasElinTImAaNsIuNsSeuimeald
Ha: mspinavimihiilududsdwnlupnuduiusseninsselevinlisuuasnadniileadieassd dl:
- Han: mshuaduiuusdsihuauduiugse nina s lenidnnugueagn1sauaun s ieasnsea s

- Hav: nMsusduiwUsdamunnuduiussenineselenilidee ssaUsylevinagnnsaunun NS aeaseasse

1.5 nsaULUIAnTUN15IY

Uszloniia
AN’

AsANATlLATS A15AUAUINTG

o, Ha e
IUNINTIU LYIATWNEAIIA

Usglowiida

a550Uselami?

JUAMT 1 NTOULLIAR

1 1, 2 wag 3 Uulssnnaidevesvesiuazane [5] 4 USuussnnanideveddeiiasuundaiau [6]

2. 35andun1538
[y} I3

m93%ediiumsifoiieUsuin (Quantitative Research) Tneld5Uuuunisideidadsa (Survey Research) iile
iudayauaziiaszinuduiusidsanmvnssninaiaud smie muamagfmﬁﬁyﬂ”iImaﬁ%umaumaﬁ%ﬁumui%’a
il

2.1 Usgmnsuarnquiiegs

=

Usennsfie UnAnwseAuUSygns AuvUIMNIEINg nquivIn1main iameidouseuivinsdnnisuansdun

o W ' < &N W ' . . & =]
91U3U 273 AU leengudiegie Lun1sidennguiieg1swuulanzas (Purposive Sampling) lagidanaintindnwn

avnnnaniamsdeussulusigivnisdansuandueiuazidisuianssunisseuimeald (LEGO®-

Based Learning Activities) Inegd 3aliifiudayaruauuunisdrsiadiuglu (Census) Aoiiudoyananunves

Y Y
v

‘Uizsmﬂi‘ﬁai’ﬁﬂm%!alﬁ%a;gaﬁauyiaiﬁm%fumsﬂizmawmmﬁasﬁuﬁ 247 9 Fednunausaogsiidusuavii
wangaumusuuzivestvaay [7] Sslunavesnuisedinisdmessuiu 45 i Fadevrgnsdunaly
Snsan 1 wisidees : 5 dmalisamnsiiees 45 fihildnduiiegneunuivau 225 nqusags

2.2 i3edlefldlunside

wndesiloldlunsifivsusudoyafonuuaeuaiu (Questionnaire) Fautseanidudrusiney dsil dawd 1:
Foyaluvesirounuuasunu @i 2: uuuindudseneg Tumids Fadufmauuuuinasiaussdium (Rating
Scale) Ingdadauds 4 au laun Uselenlideninugy (Hedonic Benefits) 31u3u 5 9o UseleniiBeossausslow
(Utilitarian Benefits) §1uau 4 48 msissin (Immersion) $1uu 4 ¥o TasHadeiindriunduiduinasiafidauas
WMLV Az [5] Larn1sTUAUINISITEI9ETIA (Imaginative Creativity) 31U 5 48 Farauuas

NNINATeveAsTLaviuniaay (6] d1ull 3: Joyadiuunna 31U 3 U8
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2.3 Mawn3gutoya
UnAnwnlaldisuianssunsiieusamedreialituiidiuig 262 au 310 273 AU kaslileyinNIsnsIaaey
Poyatiununiiveyauialidauysel Wewngneuiuvasunuinnuussasiasginislideya wazdniiadayad

dondidenifemuaviauuasunny efianidedulddlasutoyaauysalvisdu 247 ya Jsdnduieuay 90.48

v
1Y)

e 247 suduswauiiinniinusivesueuiitnualiieuisetuinsiuvuasuaisiu 225 YA 9
anunsntihdioya 247 yedsnussidulugwuselule
2.4 MInTRdeUANNWYBLASesiaidy
241  MTIATIERBIAUSENRUIRIBUSY (Confirmatory Factor Analysis: CFA)
ilensnaeuaIisnsadslasiainavesuuasuny §3dulddudunsiinneiesdusznouidedudy
(CFA) Fsmamstinresianansnafinesdusznoundnls 4 Jademndamanuionun 18 4o Tnetladeusnite Uslowd
\3r a8 (Hedonic Benefits) SsUsznaudean 5 4o Srtminesdusznaveglutag 0.832 f1 0.859 Hadei
ansite UseloniiBsossndsslomi (Utilitarian Benefits) Usenousednnu 4 1o wasdisthwinesdusenausswing
0.831 fiv 0.889 dw¥udladefiany nsfudn (Immersion) Usznausassiniy 4 4o uansriiminesdusznay
Tugia9 0.632 fi1 0.832 uazdadegaynefo N133uAUINTT9E319a55A (Imaginative Creativity) FeUsznouse
f101 5 Fo firiminesduszneusening 0.761 &1 0.870 (Wsagesne 1 dmsuneandondiuia) el
finnsananiminesduszneuitldarnuuuasuauisnunt ulsingina Factor Loading 5 uagaianmusinig

13 nuiedmnesuseneunmaeiiduddguardiulvgjegluinaeiduin [8-11]

A5199 1 wuvdsuaNNLazAUIRLnaIAUsENaU

S18azL08n HED | UTI IMM | CRE

HEDO1: duwepuiassuluvipasaull 0.859

HEDO2: 5‘145@%5%3%‘5&1@ 0.858

HEDO3: dufninAanssuiias 0.840

HEDO4: Sufiaruguivfanssuil 0.835

HEDO5: duieanalanuianssudl 0.832

UTI01: duidninfanssuiifiusslowl 0.886

14
S @ a ::4'

UTI02: Aanssuidunanssuniuseley 0.831

UTI03: suanndnanssuanunsainlUldlaass 0.831

UTI04: duanunsalasuuseleviannianssudl 0.889

IMMO1: duanisasaninuluvagyinfanssy 0.729

IMMO2: dulaisuitisaninwindonseusiivneyiniangsy 0.832

IMMO3: dudnaunnanefuddInusesriuludivaussneinanssy 0.698

IMMO4: duanisasnaninuluvagyinfanssy 0.632

CREOL: dufnddenluaundanuduinyssivg 0.761

CRE02: dudnIseaduauifinnuduwinnssy 0.790

CRFEO03: funansnusduduatulunuvesdy 0.781
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CRE04: auduvanduiniuraly 0.870

o o

CREO05: nstuauadsassdudiudfyvassndu

<

0.793

242  MMTIATERNdenndein1glu (Interal Consistency Reliability)

iidelansvaeumuaenndenelulagnisAiuumAdlszansueanivesnseuuia (Cronbach’s Alpha) Ha

v
o

Usingieduszavisueanivedaseuua (Cronbach’s Alpha) wesiladesinerlulunaddeiiienagseming 0.834 -
0.961 (O = 0.834 - 0.961) rwitUsIngdeyauunsts 2 Feddudssavduenwesnseuunadeglunasitiion
munassivestiutiaduazdudlad [12] Sudelugidelddummuidesiuesduszneu (Composite
Reliability: CR) ¥9stadising 9 wuine CR egseming 0.816 - 0.926 [8, 12, 13] Fsrnunausionumdnada Jeagy

IidesesaiuluanAdeduiilinunmaunuazanunsaldlunisussduddusolula

M99 2 HANTIATIVADUAMNINYDILATENIDTILAIUAMUYBLNY ANMUTBIATY UATAINTNBINTUTIIUUN

Uazlden | Mean SD Cronbach’s | AVE CR Tolerance VIF
Alpha
HED 4.300 | 0.743 0.961 0.714 | 0.926 0.658 1.519
UTl 3.664 | 0.975 0.912 0.739 | 0.919 0.893 1.120
IMM 3.844 | 0.780 0.834 0.528 | 0.816 0.693 1.444
CRE 3.847 | 0.807 0.925 0.640 | 0.899 - -

A1519 3 HANTSASIVEDUAIUNYINTITIDUNAIEAS Fornell-Larcker Criterion [13]

F8azLden HED uTl IMM CRE
HED 0.931
UTI 0.319%** 0.891
IMM 0.551%** 0.236** 0.822
CRE 0.517** 0.447%* 0.543%* 0.878
243  mPwTsienuiismsadaniieu (Conversent Validity)

va

Fidlaiieseinnuimsaganieulasnismanaisnuwlsusiunianale (Average Variance Extracted:

AVE) saus1ngindn AVE veatiaadesing q tu oglutie 0.528 - 0.739 fsngquusansdt 3 Ssanvisvunilien

wnnIungiivuai 0.50 8] Jsamnsaagulai

SEAUR karAn CR vaawsastadgluluwmanu?d

o

¥
v aa 1

#173bb

gUNAIUINAT

Usduneluwrardaduaiunsaesuigasnusenaumaalatu

A" AVE sasiaseiasiutes (CR>AVE) Inefl CR

11nN31 0.7 wag AVE snnndt 0.50 Feamnsaagdlainesesdeiianuindedislusesninuasandeniely uaz

\winslalliauesnsudiegidn [8, 13, 14]

244

ya o

ANTIATILIAUATATIIUA (Discriminant Validity)

W BNAFBUNITIATILRANUATUTIT L UNEIFELAYINNTIASIERA@nFUNUS (Correlations) 5EMINeFwUs

U
v v

w4 (Latent Constructs) ULINULLINBULAZKUIAININUIINGAIAITIE 3 PINNANITIATIEINUIMNAUTU BT
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ANNdUTUSIEINAILUsog il Tad 1A NI9Eds dsantudainan AVE vesusaztaduindAiuiulagniA1sIng

' ¥
] [

dosotna AVE TuusazUady deusinganuiduuneyuuunisn (Usagleyanditundsdvuy) uagnuidisniaes

Y

YoIKa AVE WU gendnAmanduiusiuiudsduiieguuunuaiazinuul uaglifidnanduiuslaglundasaeduin
1A189N3IANSINNARIVBINE AVE Jeausavenladtduusulauaaziadanudnnizuendiiun [13] waziile
A339d0UA1 HTMT (Heterotrait-Monotrait Correlation Ratio ) [14] Zsgniimuduiielfiluaiasdiolunisuseiliu

Anuissmsadauuniasutuneuddglunisieseilinaaunisiaseasanuingl HTMT agsening 0.271 -

v
LYY

0.621 FAUTINYAIUANTIN 4 FeATanuAtaend1 0.85 AUNUTITUAUBILESHaTANE [8] AatiuAINUIYIavUnA

o

deglusyauiivansulinanisieszivsaesiSuandiiiuiuuuinlunuide

|

UHAMUATITIT U UNLAZAINNTE
sdunistuansudalule (8, 13, 14]

A914 4 NANIIATIVEDUAUTNINTII9IUN (Discriminant Validity)

AfLUS HTMT Cl Lower (2.5%) | Cl Upper (97.5%)
HED-CRE 0.550 0.433 0.656
HED-IMM 0.621 0.506 0.728
HED-UT! 0.343 0.217 0.472
IMM-CRE 0.621 0.505 0.725
UTI-CRE 0.487 0.356 0.611
UT-IMM 0.271 0.128 0.419

245  MTIATIERUYmIAMNgauiuIeIRaLys (Multicollinearity Analysis)
enaaeulymanudourivvesiinusgIdeladuinen VIF (Variance Inflation Factor) wuinvnaaudsil
AN VIF 98521313 1.120 — 1.519 AsUs1ngeun1snd 2 Jsamantusmndnnasiidivued 3 uansliduing VIF

ounin 3 thuduanuduiusseninsulsieensuls wayldiamnisiudeuresiulsesns [8]

3. NAN13IWLATNITDAUITIUNA
3.1 Yoyavhluvesinounuuasuny

&

ndeyanquitegrsianun 247 au wuirdwdngduwandgadiuiu 166 au Aadusear 67.21) wanidu
wiAng 91uau 81 au (Amdudesar 32.79) dmsudeyaoignuiingudegefiengwdeindu 20.46 T fien
Weauunnsgiusiiiy 0.82 lnelieongtesfiaawiniu 20 U uasuinigawiniu 24 U angiuieunasAdsegiuees

v

91994 20 ¥ FrunanisiSounuiniiinsandvazan (GPA) AsWAY 3.04 Tnsfiandsauuinasgruwiity 0.48
\nsatedesnanwintu 1.30 uazgsaawiniu 4.00 Taeiidgiudeusgil 3.00 uazrilseguegil 3.08

3.2 HaMTIATIERlUAaEINTIATIETY

nansisesilunaaunisiassaiafionnasvanuigiuuesuise wuiusslevdidaninugy (Hedonic
Benefits) FaUsznousesauusdunn 5 i (HEDO1-HEDOS) uazfieinninesdusenoveglutag 832-859 wuil
Svnadsuindenishuniegnaditeddynieads (B = 637, p < .001) maé’wﬁﬁaﬁuaguamagmﬁa’wmﬁa%q
AansauilliienuaynauuasaufioeloaunsodnaiuliiGowianisddmhuednintaldfenunn aguldd
auuAgiudl 1 (H1) 18¥uniseeniu Wszlewldsanugudsmaldauindonisiue) lunanssiutdu Usslovd

W9es5aUsElew (Utilitarian Benefits) @9Usenaumadikusdans 4 ¢7 (UTI01-UTI04) wazilatvtinasrusenau
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Turae 831-889 ndu laifidvswasentshustogiidoddamiaadn fedulemnsn aguldiaunignd 2 (H2)
Lildunseansu WUsslenidessausslondlilddmadauantensaumanuing?)

n15euA1 (Immersion) @sUsznaudefuusdung 4 @ (IMMO1-IMMO4) uazdiantwiinesdusznoulutag
632-.832 nuinddninaideuandenisiunuinindeadiassAegefitddvieada (B = 455, p < .001) B
agviouliiuiilefiFouAnanngAuiiuianssy azdsmaliAnnsiunuinisuazanuAnaiisassd anumn 39
anansn aqulddnaunignud 3 (H3) 1§¥uniseausu (Msiumdmadsuindenisiunumsiisaiisasse)

3.3 NANITIATIRAILUTANILAINITAIUIY PROCESS vaduaungld . 1add [15]

FAdeldduansdsinvesindslaeldnisdnasisdiusens (Add-on) 713991 PROCESS waslusunsa

SPSS laansiaunves weuagd . 1ada [15]

HED1 0.897™

| IMMT || IMM2 H IMM3

| IMM4 |
HED2 | 0.938L

0.8127 N\p.gaze**\ 0574 0.7727%

Y/

d 8
mhuATlums

s Uszlowiid
HED3 0.905

ATAY
HEDA {fgp7s4%

0.8727%3 CREL
p51ees CRE2
TANINTIN GEkGFral
o
— CREA
e
7 0.225% 0.566" CRES

HED5

MTaURNAIRS

ump o.srE —

Utz (2957

vszlonmlid
- a330vUszlam]
UTE [Cairss

YT 17 g1aes

'
d

JUN 2 wamsiieseilinaaaunislaseasne

o o

e, gnAsaLALandf@vswanliddedAgeais

1919 5 Wa Total Effect wag Direct Effect

Path Analysis Effect | se t p LLCI ULCI
Total Effect: HED --> CRE (c) 0.561 0.059 | 9.442 0.000 | 0.444 | 0.678
Direct Effect: HED --> CRE (c”) 0.3390 | 0.066 5.094 0.000 0.207 0.470
Total Effect: UTI --> CRE (c) 0.369 0.047 7.815 0.000 0.276 0.463
Direct Effect: UTI--> CRE (c’) 0.279 0.042 | 6.627 0.000 | 0.196 0.362

$19149 6 Wa Indirect Effect

Path Analysis Effect | BootSE | BootLLCl | BootULC!

Indirect Effect: HED --> IMM --> CRE (a x b) 0.222 0.046 0.148 0.4701

Indirect Effect: UTI —-> IMM --> CRE (a x b) 0.090 0.030 0.036 0.157

ﬂa;umiﬁﬂm (ED) 8 AAUITYNY



v '
o A

2025 8" EEAAT & ARU CON. MSUTEPIVINTIRAUNR “N3AA1IT8” ATIN 8 TuN 18 Suimu 2568 Lsausumanada Anille agsen

3.3.1 Madwanlugugfudsdeihumiuduiusseninassloviidemuguuasmsiusunnisdainsassa
HanslaTIzvinuIslenilidennugy d8nsnasiu (Total Effect) sio n153unun1silsainsassAogaiidudfgy
N19@DA (c = 0.561, SE = 0.059, t = 9.442, p < .001, 95% CI [0.444, 0.678]) Weurnsaudn Wrnndusauds
dsrinlulnnanuindvdnansden (Indirect Effect) 91nUszlovilsnnugy dunisius TUgmnisiuauninds
abuassAtuiiodAymaadalasidsnnudesiuuuy Bootstrap agseming [0.148, 0.470] Fslsingouraud (o x
b = 0.222, BootSE = 0.046, 95% CI [0.148, 0.4701]) luvauzifiediu 8nSwaniemss (Direct Effect) 3nnUselov
WennuguludinisiunuinisigeasnsassAdinsitedAgmeadia (¢’ = 0.339, SE = 0.066, t = 5.094, p < .001,
95% CI [0.207, 0.470]) HA&NETU % 317158 uA1imei T LT usuUsd s uLUUUI9d (Partial Mediation) Tu
AnuduiussEninalselonidennuguarnnsduauinisdeaiassdlnodndruiignasiiu egifosas 39.6
(0.222/0.561)

3.3.2 m3fuilugiugfuusdsinuanuduiusseninassleniiBeesraussloniuaznsduauinad
a¥19a358 dvduluinaiaesnanisinszinuinUsloviidsessaussloviifidnsnason (Total Effect) sionns
usNSsassasIAae it Ay 9aia (c = 0.369, SE = 0.047, t = 7.815, p < .001, 95% CI [0.276, 0.463])
dothmshusdnanlulinawuindvswanaden (indirect Effect) nUselomiidsossaussloviinunsauslu
Ms3umnsdeaisassdetslideddymeaifgudiulaeiivaennuidesiu 95% wuy Bootstrap agszning
[0.036, 0.157] (a x b = 0.090 BootSE = 0.030, 95% CI [0.036, 0.157] liiasenaud) luvaeiidvsnanisnss (Direct

a 1% o o a

Effect) annUselowiifsessauselovdludinisiunuinisideasisassandnsidoddgmnieada (¢’ = 0.279, SE =

v
= o '

0.042, t = 6.627, p < .001, 95% CI [0.196, 0.362)) naansiFsaiuayuinishunvimtiduduusdmiuwuy
U19d3U (Partial Mediation) TupnuduiussenineUseloviigeossousloviuarnsununnisideaseassfnieg
wuiulaednaiignadauegisevay 24.40 (0.090/0.369)
Nuaveds 3.3.1 uay 3.2.2 anunsaagunaldainnisusvihmihidusudsdwmiuseninasslemnidee gy
wazUseleviieessauselevdiun1siunuinisideaineassd Jsanansaasulddnauyfgnun 4 (H4) 1@suns
o A o o Y & o ] o o & i cal v v o fa v s
gauiu (Mshuaviuthndusulsdsinuluanuduiusseninselovinlisunaenadnsigeasnsassd)
3.4 Hamuaennaovadliag (Model Fit)

5%

NMFIATILYMEIsaNN15lATEIN (SEM fag AMOS) uansinlumaiiniuaenndesiuteyalisUsydndlusediu
unitawela Alaaumiveslunaogil X’=271.234 fiosmdase df=146 uagildodAgmeada (p<.001) Fadudes
Unifienlaaumiarleruangudaene sgrdlsimdlofinnsundasdlaaumsressadasenuin X/df=1.858
Fnoglutasdidnmuuuimsvesiaat [16] wazduuzihveadsu [17] fudanuaenndondausuiivunansliiiy
aTimdon CFl = 0.966, TLI = 0.956, IFl = 0.967 wag NFI = 0.930 lagnnA1LINNTY 0.90 kagnaleA1NINnd1 0.95

ALNOUAINUADAAADINADIAUINAUNUNNLAUBLAL BT LAz AME [8] 1SUA1 RMSEA flA1ag# 0.054 W5auta9

]

LY I o

Audasi 90% [0.044, 0.063] amwagiuszéfu “6” (< .06) WagA1 PCLOSE=.269 (> .05) %ﬁwsuamagm “Close
Fit” 19 ssinauivesyuaziuudiaes [18] uarmumesuisvedvesiuaaiwasaney [19] dudaisaume (AIQ) uag
fudnsviunetudiedne (ECV) ssatuayuanumsnzandsduimsvesunaditaue nande lunadien
AIC=397.234 Fasniluinadass (AIC=3933.199) agadmau uaziinlndaveslunaduds donndosiuinas "B

fden" Tunsamdanluwavaslaay [16] wiuiendu naanewd ECVI fuduldTuiamaiendu Inslumaninaus

v
1

fiA1 ECVI=1.329 Fesnilumadase (ECVI=13.155) uaglndimsasulumadusa (ECVI=1.398) wadwsiusdinluima

fipumsnu (Stability) tazdifnenwlunisviginan1siiaszilas
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4. dyUnan1sINELazafUTENa

@

I

o

npUszasdiiefnydnsnavesUselovilidennuauiasUssloviidsessausslovuniidonisaunwas
N133UANINISFET9ETIA InenTavdeuunuInveIn saudlugugimwdsdeinluuiunvesianssunmsiieus

mawald Msfinwidniunsidedalsnaiunguiegtin@nyiuimsgsiednuau 247 au Jsdnlngidu

= a

wevigs (Fevay 67.21) dongiade 20.46 U uaziiinsandvazeay 3.04

]

£%

lagdiasesideyamelunaaunisiaseaine (SEM) 31uUn15IiAT 121 a S nadani1u Han193denud

o w a

Usgloviinuguiuladvddgidmwadsuinsenisaumegrsliduddynadifitatvayunanuidevesiolus

suinanirasyleviidsanuauiudmwasrenisandevesiuslan [20] ulnanuredelusduaregluuiunguilan

a = 1Y

FauanAInUTUNMIANY LT nimendngudasendinerfiuanuwenlesseninaseleviieguilouiu

v o v o '

nsauangaidndn auana1dgniuldidugiugnddunisatvayuuagfinnunadnsvens (meldtednria

' ' '
A o o o A

vosmsaguimuiun Tuvasi Uselonidsessadsslonilinuinddvinademsausdmiunansenuvesnsis
sdunuhmsumdmadinndensiuannadedsasdednsituidgmsediteaduayunuidonaisiulu
ofn [21, 22) lumsliasgiunumvesiuusdsiudmuimstuswimihidusuysdsihuwuuusd (Partial
Mediation) #iddnyluauduiusitase s lonidmugeiumsiunnnadeaisassuay senineUse ol
Fessnvsslonitumstumnmaieaiuassd Tnasunamsfnudlfiiufemsddyoesauaynaulunis

a5ansiiduson FwihmihidunalawdnlumsnsyduanueasassAlufanssunisiSeudideusyaunisel

174

5. UBLAUDLLUY
5.1 daiausuuziB93IvIn1s (Theoretical implications)
WisaSunenalnlnantuauIdelusuAn AT LU SAIENULTIINING MUUYUIUNS BRUUA AUABL RIS EINa

wsepdlalgennuauuaztessaustleviiuanuAnasieassd fegresdulsdwuimangan aun anundnmiy

= « =

vseussgslameluiiionaasundudeensualinanduliiinnanuasieassa vueidsessauseleviaisiiarsannis

o £% '

UIANNENNTATeIRY wazn1sTUIANAINIsIduTSensanglaulugustuneuinlugnhue wenaind 813

diuduusiunszuiunsia wu anulasiidsnnuiiaranudanuvesnn ieesuenisnesuvedledenounys
I3 a

ANNJUNRINUISS

5.2 FoiauauuziBaUUR (Practical Implications)

PNNANTIATIEINUIIUSElEvliBenuguiauduiusifeuIniuanuAnasieassd Nmnnsaasn1eden

' o
° LYK%

HIUNEANAT Asulun15IANISSBUNSaR A UAITHANNN AN VLA A UNAANG UYRI IS oY LBl oD

Y 1

mMIdngneauaLarenseauaNNAnas19as daduaussauvdrrysenisiSeunaznisitaulueuian Tuids

Y

U URgapuniseanuuufanssuilvidisewinnusgudeiliedngandasuniu ieldan1izandaiasn1sildusiui

Y
g1 AugAunsivualninevesianssulitanunazdeanshiiudssley dldassvesmanunelangnia

gsNtenedviineItes nieunsgualilssaunsalssninevifanssudanumdamiunazasisuianelaun

£

a d‘ v v U I = a dld ] < L a IS
Seu L elirasuaenatnusan midunanuns swwifni daruuvantnduasiulselosuluniadandn

v
o '

H
Y
TotaupuurtduIineglunseudulsnnuidelngadn wavdteg uutedunullsedndvesnuidvatuifieniu

Juddy nefildversanuluddadeduiioguenuiioveuiunnisfine viuwdnisendegradeusuniisnduse

A lalum s fuRimntu

ﬂa;umiﬁﬂm (ED) 10 AAUITYNY



v '
o A

2025 8" EEAAT & ARU CON. MSUTEPIVINTIRAUNR “N3AA1IT8” ATIN 8 TuN 18 Suimu 2568 Lsausumanada Anille agsen

6. 1991MAVDIN15398 (Limitations of the Study)

v '
= o W X o

wiudTedaslidasunuiiddguwsdaivasndauiesusenisnadrsiiansanlunisianunadnsuaziiedu

o
v

wwndmivanAdelueuandsil

6.1 dasrindunsagudredaludassunsngudu (Generalisability)

nausegdlunsideiidutin@nwse iy ns auzuimsgsia aninnimmain famadeuFeuly
srirnsdanisnandusilasanis dadunisiwanisiseluasusiedefadn@nwiluainnivdu iy
Arnnssumans Aaunssumans videineimans enasesivheanuseiasyis WesnnidnAnwluudazanvienad
nseUaueeNINTIUMITEUITETwasTAuAnsiuly

6.2 adnfindnuuiunvasianssy (Contextual Limitation)

meideiyaduAnyanssumaioudiedreials (LEGO®-Based Leaming Activities) iftsafianssuifie?
nadnsi1Usylonidsnnuguidnsnasnenisiudn luvugdivssloviiBeessausgloviliddnina oradu
SnwazlawzyeafanssuiiunwaynauuwasauAnaiisassAundn madsududanssunisiFeusids
UURUszand Y Wy nisldvenduaidiasaniunisainisgsia wiensinisadeudidunadnidugusssu
AwdiiudseninassleviiBsessausslevifumstusenadsuuadly

6.3 fadrina1n3Znisiiudioya (Data Collection Method)

msidglduvuasuamduniesiondnlunisifuteya dadunisiarnannnsiviuasnsmenuauies (Self-
report) vesfiinsimAanssy whnedesloaziumsnsadeununnudinuuifiorafiaunainiadeuiitinain
oARluN3MBY (Response Bias) 11y fi3suntaneutilelienadesiuanuniaviswesfasy viensiniute

Y

mauiwanasiululuusasynaa

[ 1Y

6.4 49INNARIUNITDDNLUUNISIIY (Research Design)

a a

115398 30uuudunis3dei89d1599 (Survey Research) wazifiutaya a ¥asrattaianis (Cross-
sectional) FeaunsadliAudernuduiudiBanmnsenineiudsld ualdanunsedudurnudumndunaldodi
auysal M3Idglueuaneraldnisesnuuunisideiiamaaes (Experimental Design) titemiuausiLUsuazdudu

LY

dvdnavestadusngg laegretnauddu
6.5 T91NARUVBULYAVBIALUTNANYI (Scope of Variables)
TunansideyaiulundvinavesUseleviidsnnuguiazdessaUsslovidunan agalsinuanatiduys

' a

AU 9 NdwafaNITANALAEANUANAIIATIA WU yadnamveiTew wsegdlaniglu visussenalurieaey
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Feruusimanilildgnaimeglumsiinsen fndidelaaueuus Liludaiaueiusisivinis
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Abstract

The objectives of this research were: (1) to examine the efficiency of the flipped classroom learning
management combined with an online lesson on Direct Current (DC) Circuit Connection; (2) to investigate the
effectiveness index of the learming management using the flipped classroom approach integrated with the online
lesson on DC Circuit Connection; and (3) to explore students’ satisfaction with the learning activities implemented
through the flipped classroom model together with the online lesson on DC Circuit Connection. The sample
consisted of 13 first- year vocational certificate students majoring in Electrical Power at Pathum Thani Vocational
College who were enrolled in the Direct Current Circuit course in the first semester of the 2025 academic year.
The sample was selected using purposive sampling. The research instruments included: (1) flipped classroom
learning management plans integrated with the online lesson on DC Circuit Connection; (2) the online lesson on

DC Circuit Connection; (3) a 30-item, four-option multiple-choice achievement test; and (4) a student satisfaction
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questionnaire regarding the flipped classroom learning management combined with the online lesson. The
statistical methods used for data analysis were mean, percentage, and standard deviation. The results revealed
that: (1) the efficiency of the flipped classroom learmning management combined with the online lesson yielded
E1/E2 values of 80.51/81.79, which exceeded the established criterion of 80/80; (2) the effectiveness index (E.I.) of
the flipped classroom learning management with the online lesson was 0.7330, indicating that the students
demonstrated learning progress equivalent to 73.30 percent; and (3) the students’ overall satisfaction with the
flipped classroom learning management and the online lesson was at a high level (X= 4.15, S.D. = 0.71).

Keyword: Flipped Classroom, Online Lessons, Direct Current Circuit Connection
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dowmaluladiwunfunumluaiunmsdng AfnsiunAnnisideusadslnanuivlsfunsdeunisaoussng
uwsviany WesnsyduniadoustmEeuliausiunniu Mnwantsdimanun winerdennnnesmiduarigeiin
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%39 Mastery Leamning [3, 8-9]
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thimaluladumsidueiesdielunsdamssunisaeulmiaustlovy nisFeuntsaeunuuiinaneussmadizui de
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1.2 InqUssaeAvaIin1TiaY
1. Lﬁ'aﬁﬂmﬂszﬁw%mwmﬁmmiﬁaugyl,wuv}uaqL%uﬂﬁumyms'mﬁuwL%'auaauiaﬁ Fe9 nsmensashivin
NIZUANTI
2. itofnudriivsyAnsuanisinnisisuguuurenisunduniusaniuunisueeulau Fos nanesasling
NIZUANTI
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2eslvnszuanss
1.3 Y2ULUAYBINITIY
1.3.1 UizmﬂiLLaxﬂfjuﬁaa&m
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$1uu 13 A laanaeiBn1sidonuuuianeas (Purposive Sampling) iesnifunquiinBeuiiyidevhmsasudes nmame
29aslivhnsuanss adlarwazmnlunmsdananginssunsfousuasiureyaiiteltlunside
1.3.2. fulsiilalunside
1. fudsau laun msdanafeuguuuveaieunduausmiuuniFeusoulau Fos n3neasaslin
NILUANTS
2. faudsou laun 1) Uisﬁw%mmadmﬁmmiﬁaug 2) Uizﬁw%mammmﬁmmﬂ%‘ﬂug wag 3) AU
welanensiFoumenisinmalious
1.33. vouiniion s1givasastiiinszuanss sWaien 20104-2002 Fos manoasluinszuanss lumuned
5 Ysenaulumeition dil 1) ma@iaamﬂﬂﬂ%muaqﬂm (Series Circuit) 2) MangasliWLuUYLIL (Parallel Circuit
ua 3) ManesaslivuuuNay (Series-Parallel Circuit)
1.3.4 gouimszeziat fo maeuil 1 dmsfinw 2568 Tnefmussssznamaaes 12 92lus $1uu 3 dUnm
1.3.5 yulumanuil Ao Iendunisenti@nuunusiil dfndiinnuauenssunismsondafing
1.4 auNAgIun1sIY (f13)

1.5 NSaULUIAATUNNSINY

NSHAUINITIAMSITEUTUUUTBLTEY 1. UseanBnmeeen1sInnIsisens
naunmusivuniEeuseulay 5ae N3 2. UsAnBSraveansinnisiseus
193993 lWrhnsELanTS 3. Anuiianelaneniseumensiansiseug
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2.1 Uszvnsuaznguiiegng
1. Usgwng e thiFoussdudulssmadotasindn $udfl 1 awiliiids Inendomsoriafnudyusiil ane
Goudl 1 dnsfinwn 2568 $1uau 43 au
2. nauiaeene fie nidsussdulsenatotasivndn $udfl 1 wes 1 avdwnlividids Inendemsendafinm
Unuoil flameiBoudousioiv staien 20104-2002 2aslininssuanss aaSeud 1 In1sfn 2568 $1u7u 13 Au
a3n2e38n9idenuuuianzas (Purposive Sampling) 1fisinidunquiindsuiinidernisasuiios n1smorsasiviv
NILUANTY ?Nﬁmmagmﬂiumsé’qmquaﬂiiumiL%&Jugyl,l,axtﬁmjyaaﬂaLﬁaslégiumﬁ%'&l
2.2 \nsesleflilunsade
1. unumsdanisouguuuvesdeundumusiufuunZeuseulau o maneaslivnazuanss
2. uni3puoaulatl i3s nsnorsasluiinszuanss
3. wuunadeyTanadugvimnmsdeulaglunisiamadsuguuuesSeunduausuivundeusesulat o ms
noaslavinszuanss Wuuuuneaeulstorindennou 4 daidon S1um 30 70
4. wouasunuauiianelavestniFouiiinen1sinmasuguuurenioundunusmiuunidouseulat 3os n3
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2.3 NIATUASNNAMNINIATENETDIRY
1. A919UNUNNTIANTSIS U WUUVRLTBUNG UAUTINAUUNITBuaaUlaY 1509 N13MeRsinwnszuanse lagly
NITUIUNITOBARUUUIANTTUNITTHUIAULWINIG ADDIE Model Usgnauniy 5 Tumau ail
1.1. N3R89 (Analysis) Ansendymnisiseuntsasulusngiveasinvinssuanss Wesnnienivguiil

a wva

wnvivegnaeunadlynatvssesdunaiuiu dwaliiailunsinujol msdesiznins wasnisluesediodinnia

2 o %

Tulvinladisane giFeudsluamsaiauinveauaussouglaesadud gideladenunladymidnannasnisimm
sUsuumsiansBeusiiuunsufoi tnslsguuuumoadsundunudiosismadsugidenmuiluuentuFounnude
uniseuseulay uaziunaluduSeudmsunsinufoa ey Google Site iuunanrlosulunsassuniseuseulay
dlosninnfane Bangu warsesiudevansgUuuy wsatiuayuniaiousaieaues (Self-directed Learing)
1.2 M388NKU (Design) aonuuturumstan1zSeusa uazuniFousoulau fail
1. ponuuUkKuNTdan1Seus naenraesiugaussasaninSousiuumasilon TneffanssuniaFous
savieau 12 dalus dwdvianssuniafeuguuumesSeundunursfuundsuooulau $es namenssliviinssuansy
wuseanidu 2 dunew dil
1) Aanssuuenduidou (Out-of-Class Activities) iiuRanssufigdsudiiunisniauesusniianiou
viefivu ilewiouaumsennauiuSouas IneledouazunSoueseulauiiyifoasstu

U
o

2) AanssuluduiFou (In-Class Activities) idufanssuiigaeudatuludubou ilelgi3oulnasiou fiR
93¢ TAs1e9t wazuanildsuanudnudiu Tnesidunsmunssuiumssuguuuduazmanug (58) laun duassany
aula (Engagement) Fudrruazaum (Exploration) %ua%mmasm%aa;ﬂ (Explanation) %ummammi (Elaboration)
uaztuUspiiiusa (Evaluation) E‘ULLUUﬁLﬂjuﬂﬁL?ElugLLUUL%ﬁﬂ (Active Learning) ﬁLﬁuiﬁﬁgﬁ'aumﬁaﬂﬁﬁaLLazagﬂqmmg
PIBALLBIA VANV B AT9AIUTAIEAUIES (Constructivism) VilvgiFsullanumuesasiuiiussiauninueddy wu
nsARTATIE Nsundaym LLazmiﬂszqﬂ@ﬁ%

2. gonuuuUMSEuRaUlay Tuazdavhaneiuase (Storyboard) WothidemunZeundaviuazesnuuy
Tassasnadulen ilonanuaunsnsasauasiauiumieuossdussansnm smfaiaudenmadeusuuudadiiie
delnmsiaueidemiinnuaeidies wavla warlanune suusluySeufnufiazdes laun 1. manensasiviiuuy
aynTu (Series Circuit) 2. 19792993l LULI95UIL (Parallel Circuit) wae 3. n13A9299sliv UL SHAN (Series-
Parallel Circuit) mugdu inssidudeomitesassdanuinlaludeomneumneuisaziiaaanlaludomaslula

1.3 nmawan (Development) Yunun1sdnmsdeusuuuneadsunduausuiuunZouseulau Bos niane
29aslivhnsianss iauopIsETUInuine1dnusarnaeukariinUusunly uesiauerdemgaiutem s1uau
3 U wazyBsnyaumelulafiafiiie S 3 mu Wessdumaunwresununsiansdeusuumesisundy
mukarundeuseulat widlasidunslasanuuuissiiunuamduiuuinasaudszanua (Rating scale) 5 sedy
nuiSveasdinesv (Likert) [10] wuulszifiudsnanlafinismsisaeuanunsadaiion (Content Validity) Insnsaaaey
mmaamﬂE?awwdw%aﬁwmﬂuuwﬂﬁzLﬁuﬁ’uqmgwmaﬁﬁmmﬁm mﬁﬁ%ﬁmmaamgaﬂ%qm I0C (Index of Item
Objective Congruence) [11] dnidantarniuianizyofifianuaennasiszmane 67 i 1.00 uazuiuugaunlun
Fuuzihwesdenng nansUszdiununmuaunsinniadsusuuuesSeundulnemdenmg wunilnunmweylussdy
10 (X = 4.49, S.D. = 0.50) unznansUszifiunuamuniiouseulaulnegdorin wuniaunmeylussdunniian
(X=4.58, S.D. = 0.50)

1.4 nswiluly (implementation) YununisdansFeusuuumondsundunusuiuunidsussulat 3o ns
noeslivnszuanss fiunsfionsanuiuusunlmuduusigdesaguan gideladudumsiilunnaedy (Tryout)
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1.5 mMaUssiiiuna (Evaluation) tusumsdanmsBeusuuunesioundumusuivundsuoeulau 3os n13ae
2aslrnszuanss Alasunisusudgaunluwanilletunguiieosisats s 13 au umafununureyausy
Useifiunaduguimamaisuresyiiou tiefinnsuiuaznsaaounamaiiouvey Founiiauinissemienssuiums
Souguarndsnszuaunaifous lnsdudunisnussansnimaesnisdanisdeus (E1/62) donsaaaeunuinnssuilyly
miﬁ'ﬁmmiaauﬁﬂmmwmuLﬂm%ﬁﬁmumﬁﬁl 80/80 mfﬁ'ﬁuﬁﬂigﬁwﬁmammmﬁmmiﬁaug(E.I.) il Tnsefunsiann
Anugresdsuiifintumendinisdous uasmanumelavesiinGeudioussiiuanuAnifiusaraugdnuesindoud
finofianssumsinnizFeuguuumeaioundunusuiuunFeueoulaulunmeay

2. aﬁyml,uwmaaui’mwaé’qué

2.1 Anwunaiinisnsasauuunageuianadugniviainindou madoutedey uazuuunadeuUsisvia
Fonmeu 1nienas vilsde sisfienvestunsiaranisfinw [11] uasmsidedesau [12)

2.2 Anwmdngnuszniafesnsindn wisdnae 2567 Ussavivigaamnsy nauendn ndaam T uag
Bidnnseiing anvndmenslivl s 9aslirinszuanss sa 20104-2002 Tagvinsiiesgmidonuazivun
nUsrasndangingsy os n1smensasliiinszuanss uazasmanslinseiveasy Insdamugauszasaidangingsy
diermunteasuuaztmuatunoulumsTana

2.3 assuuunadevianadugnininiafeulndennassauszasdmgingsy a1ud faualiauniag
Anrenvedey Wureasuwuudsieedn 4 duden $1uau 45 10 Wadadonlalyats $1uam 30 ve uahuuunagey
\auonoeNsETIUINYTINe NS LLE;I’J‘IJ%JUU?QLLUUV]@&E]UWIM%@Lﬂ“LJE]LLux

2.4 thuuunadeuiamadugninienisieufiasaaiawat $1uIu 45 9o Lauas{as;ﬁmsmzy F119U 3 N
Uspifiumanaussadaiienn (Content Validity) Imﬂﬁc;ﬁmmfgﬂizLﬁummaamﬂaymiwiwgaaauﬁuqmﬂizaqﬁ@n
NEANTTU ‘L%qm IOC (Index of Item Objective Congruence) [11] maﬂﬁ’mgdﬂﬁy%aaam%wLﬂmeﬁﬁi’mu 40 ve A1 10C
faum .67 891.00 wazUiuuzunlamuaiauauuzlasuusnuuasiaeuiludpauluuise

2.5 ﬁ’]LL‘LJUVIG]E’QU’QJJG]Naﬁmq%é%’mﬂ’liL%‘EJuﬁVLGTU%JUUEQLLFTI‘*U(?]’]M?T@LﬁuaLLu%“U@\‘ng%B’J“mm lunnaesly (Tryout)
funquinidsusydutulssmalieingindndudil 2 arvrlivhimds nendensedafnudnusid $1uau 30 au fiesla
SouiFes manorsaslivinszuansmuas Alulenguinesisess et nanmamnmesuuunnasudusete taens
yAeNENG (P) karA1s1unasuun (8) 14iBnslieTenoaeuLUUBuNAeIENUTULLY (Brennan) [12] wagivug
naumlumsdaidenvoaeuifinunm Tyaeueinaedun 20 §1 80 uazAE TN faun 20 §9 1.00 9INA7T
AAs1g wun Tveasuiiniunumamnmaaiitiuasiuau 40 9o Jdndenteaoufifinaunmunlslunafusiur
voyaaad i 30 ve Tnsveasuiidndoniniininnueinite (P) oyseyng 38 fa .75 uasdiagwnadiuun (8) Aaun
25 914 .50

2.6 tuvunaaouianadugninanInsuiiniunsdadensiuiy 30 90 wwnArAmE e uLIUBNN M
(Reliability) vasuuunnaeuiisatu Tngleiansinsznaamdnnisvedtanny (Lovett) [12] nan1sinszsilaniaang
\Fosuuuudanaemiy 91
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3.1 Anwimsarufisnela wagmsasuuvasunuaufisnela 9ntenans wilvde ssfliieavestunis
Somansfinw [11] wagnsideoidowu [12]

3.2 A9LUUADUAMNANLT WDl WUUIRTIAILUTENIAAN (Rating scale) wniTusIBATY S1UL 4 Au
$11u 30 99 MBN3lEA3e 20 U9 UANNLUUADUNILALDABEN TSN AN Tinus LLgaﬂ%’UﬂqqLLUUaaumummﬁd
welamuvoiausuuy laoyidelatmunaazuuutu 5 sedu adsvesdinem (Likert) [10]

3.3 thwuuasunuanufianelafiasstu wauenerdeng $1umu 3 mu ilefinnsanaugnaowazATIIEey
aruasadaiion (Content Validity) T,maﬂﬁsLﬁum’maamﬂgadiwiw%aﬁwmuﬁui“mqﬂisaqﬁmaau:uuaa“umu (Index of
Item Objective Congruence: 10C) [11] wan1sfiansanlavedamlunuuaeuamnnufisnalafiian 10C szmane 67 fs
1.00 $1au 30 10 Fonhlullannue warusulgsmuvalausuLE

3.4 nvuaounuenufisnelafiniunisissanvesyBeguat lnasedy (Tryout) funquiinidoussdudu
Usgmatlotnsindndudi 2 aliaids Inerdonisendafinuunusii S1uau 30 au fiagla¥ulszaunisainis
f&TﬂmiL%'&JugyLLUUﬁmL%EJiJﬂé’UGTWﬁMﬁ“UWL?EluaauiaﬂmLLE:U lulwnqueinesnasis Lﬁam@mmwmé’mwﬁwLLuﬂiw&ﬂya
meiBmadulsyAndanduiusseveasuuuuuuasuasluunazvefiuazuuLI ML UABUMNTRT (tem Total
Correlation) [12] fvusnamiumsfmdenvoaeuiiiamnimdadaun 20 FulU kanisTiasien wuan wuaeuauAIY
finelafisunasiuunsieve saun 45 fa 88 Sdmdenlalsiuau 20 ve ileluifivteyafunqusesisaimely

3.5 dhuuuasunufiniumsdaienlasiuay 20 18 umaenudeiuisaty aeiidulsrAviuearives
AsEULIA (Cronbach’s Alpha Coefficients) [12] fuumnamaraudesuiiveniulasinilusingr 70 wansiasiz
WU MAdetiuremuvas Uty Wiy 94

3.6 fumuuugoumuesmelaatiussafiedluifiureyatiunquiess

2.4 maiusausaudoya
cjﬁ JerinnsdamsSoumsasutiunguiaoens $1uu 3 ads advar 4 dalug muﬁaﬂﬁﬁumiﬁaugwuﬁmL%'Elu
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1. MIIANISLSeUNISARUUBNNBLS8U (Out-of-Class Activities) Ine@nwunissusaulauainiiuiu NeAduasned

U
3

1.1 agefurenisdanisifouguuuveaioundunu wagiaverdommaiseuluunizeuseulat 3esn1sne
waslivhnszuanss dolwinFewanlalufanssunsGous

1.2 ¥uuunedeuianadugvsmenisieunsuboy wwunaaeuiduuuuyste siadonneu 4 fuden Siuau
30 90

1.3 thFeufnuidomanunidsuseulaumeaues Tasfinwainiiulen Google Site fiidvasstu

1.4 nifnisuaglasannugnsousadininanidoniladnyianunisuseulau Tnslunisaatufinuuy

Cornell Note-taking wathuneausiglutulseu

v v v v
o

2. msdamsFeumsasuluveai3ou (In-Class Activities) TnefiduneunisdnnisiBeususznoume 5 Susou feil

2.1 Suasrsruaula (Engagement) ﬂgc;aauwumumszﬁwﬁzymﬂwL%‘&Juaaulaﬂﬁﬂ’m%&mﬁﬂméamﬂw uaz

dalemaluiindsunansarmndiuviednony dniFeusuiiiemeidinuiladdlalutufin Comell uasidondina
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Abstract
This research aimed to (1) develop a blended learning model integrating face-to-face instruction, online
learning, and artificial intelligence (Al)-assisted learning support, (2) evaluate students’ learning achievement before

and after participating in the model, (3) examine students’ levels of active learning and future skills after the
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implementation, and (4) investigate students’ satisfaction with the blended learming model incorporating Al
technology. The research employed a one-group pretest—posttest experimental design. The sample consisted of
undergraduate students enrolled in the Organic Farming course during the first semester of the 2025 academic
year. The research instruments included the developed blended learning model, a learning achievement test, an
active learning assessment form, a future skills assessment form, a student satisfaction questionnaire, and a
participation observation form. All instruments were validated for content accuracy by three experts and
demonstrated acceptable indices of item-objective congruence. The findings revealed that the developed learning
model met the quality criteria established by the experts, receiving high overall evaluations, consistent with the
objective of developing a robust instructional model. After the model was implemented, students’ post-learning
achievement scores were significantly higher than their pre-learning scores, fulfilling the objective of enhancing
learning outcomes. In addition, students demonstrated a high level of active learning and the highest level of
future skills, particularly in self-directed learning, analytical thinking, digital technology utilization, and innovation
creation. Moreover, students reported very high satisfaction with the blended learning model, indicating its
practicality and effectiveness in fostering meaningful learming experiences. Therefore, the blended learning model
integrated with Al technology developed in this study can effectively enhance learning achievement, promote
active learning, and strengthen essential future skills. The model aligns with the needs of twenty-first-century

education and can be applied to other courses to further support learner-centered instructional practices.

Keyword: Blended learning, Al-assisted learning, active learning, future skills, organic agriculture
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The development of a lesson plan for the Electrical and Electronics course on the

topic of Resistors using Google Sites integrated with blended learning
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Abstract

This research had three main objectives: 1) to create a web-based lesson using Google Sites for the
Electrical and Electronics course on Resistors; 2) to study student achievement using the web-based lesson using
Goosgle Sites for the Electrical and Electronics course on Resistors; and 3) to study student satisfaction using the
web-based lesson using Google Sites for the Electrical and Electronics course on Resistors, combined with blended
learning. The sample consisted of 20 first-year vocational certificate students, Group 8, at Roi Et Technical College,
enrolled in the Electrical and Electronics course in the first semester of the 2025 academic year. The study was
conducted using purposive sampling. The research instruments included 1) the web-based lesson using Google
Sites for the Electrical and Electronics course on Resistors; 2) an achievement test on Resistors; and 3) a satisfaction
survey on the use of the web-based lesson using Google Sites for the Electrical and Electronics course on Resistors
[2,6].

The results of the study revealed that the web-based lesson using Google Sites combined with blended
learning was implemented for the Electrical and Electronics course on Resistors. This resulted in the 1st year

ﬂa;umiﬁﬂm (ED) 37 AAUITYNY



v '
o A

2025 8" EEAAT & ARU CON. MSUTEPIVINTIRAUNR “N3AA1IT8” ATIN 8 TuN 18 Suimu 2568 Lsausumanada Anille agsen

Vocational Certificate students, Group 8, having an average post-study achievement score (X) of 16.55 points and
a standard deviation (S.D.) of 1.32 points, higher than the pre-study average score (X) of 7.95 points and a standard
deviation (S.D.) of 1.67 points out of a full score of 20 points. In addition, the students were satisfied with the use
of lessons via the website with Google Sites at the "most" level, with an average (X) of 4.81 and a standard deviation
(S.D.) of 0.40

Keyword: Goosgle sites, Resistor, Blended Learning, Learning Achievement
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Abstract

This research aimed to (1) develop game-based learning activities for basic passenger risk assessment training
and (2) improve the learning achievement of immigration officers newly appointed to the Immigration Bureau.
The researcher designed the learning activities by integrating pre- and post-learning tests with an interactive
simulation game. The study population consisted of 116 police officers of immigration officers newly appointed to
the Immigration Bureau in the 2025 fiscal year, selected using a purposive sampling method. Statistical analysis
included percentage, mean, and standard deviation. The learning activity set and achievement test on Passenger
assessment were created consisting of a passport security screening simulation game in the form of a matching
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game and a personal identity comparison in the form of a picture comparison game, as well as an achievement
test on Passenger assessment in the form of a question-and-answer game within a specified time. Then, the created
activity sets were examined for quality by experts and the results showed that the created learning activity set was
appropriate in all aspects, with an I0C = 1, indicating that the activity set was consistent with the objectives and
could be practically applied in training. From the evaluation results from experts, it was found that the created
learning activity set was appropriate in all aspects, with an 10C value of 1, indicating that the activity set was
consistent with the objectives and could be practically applied in training and the study found that out of 116
trainees, 23 persons (19.80%) scored more than 60% on the pre-test, while 111 persons (95.68%) scored more than
60% on the post-test. This indicates a statistically significant increase in learning achievement of 75.88% between
the pre-test and post-tests. The average score of the trainees was 49.46 on the pre-test and 81.87
on the post-test. In conclusion, Game-based learning is an effective method for training frontline immigration
officers who require specialized knowledge and skills to screen and assess the risk of passengers traveling into and

out of the kingdom.

Keyword: Basic passenger assessment, Game-based learning, Learning activities
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AdAsy : N1 BsuLuulni, wlaututufen, nadugnsvianisiseu, AMAT’s
Abstract

The objectives of this research were: (1) to develop a learning management plan based on the 4MAT’s
instructional process to enhance electrical drafting skills for single-storey house plans in the course Computer-
Aided Electrical Drafting, and (2) to compare the students’ electrical drafting skills before and after instruction using
the conventional teaching method and the 4MAT’s instructional approach. The population consisted of 45 second-
year vocational diploma students (Level: Vocational Certificate, Year 2) in Electrical Power from Nan Technical

College during the first semester of the academic year 2025, enrolled in the aforementioned course. A simple
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random sampling technique was applied to select 30 students, who were then divided into a control group (n =
15) and an experimental group (n = 15). The research employed a quasi-experimental design using the Pretest-
Posttest Control Group Design. The research instruments included the 4MAT’s learning management plan,
worksheets and instructional media, theoretical and practical pretest—posttest assessments, and an analytic rubric
for performance evaluation. Data were analyzed using t-test statistics and Effect Size analysis to examine the
effectiveness of the instructional approach.

The results revealed that: (1) the developed learning management plan demonstrated an appropriate
level of quality, as validated by five experts, showing strong alignment with the learning objectives with an I0C
ranging from 0.60 to 1.00 (IOC > 0.50), indicating satisfactory reliability; and (2) both the control and experimental
groups achieved significantly higher posttest scores compared to their pretest scores at the .05 level of statistical
significance. However, the experimental group taught with the 4MAT’s process achieved notably higher mean
scores than the control group, with a very large effect size (dz = 6.40). This indicates that the 4MAT’s instructional
approach effectively enhanced students’ electrical drafting skills, facilitated the transfer of theoretical knowledge
into practical application, and fostered a deeper understanding of professional drafting standards.

Therefore, the 4AMAT’s instructional approach is an effective method for developing electrical drafting skills
for single-storey house plans in the Computer-Aided Electrical Drafting course. Moreover, it can be adapted for use
in other practical subjects within vocational education to sustainably enhance learners’ competencies in

accordance with the demands of the industrial sector.

Keyword: electrical drafting, single house plan, learning achievement, 4MAT’s
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wUUnAdRUieu UL HaUSEUAINGY Useneumedadau 2 Usean laud
1. Yoapuuuuysiiy (Objective Test) 31u3u 30 U8 Yoaz 1 Azuuy 331 30 avwuu lddwmsuinaaus
A ladmeul wasndnnsiugulumsdeusuussuulnih
2. Teapuuwuudndaiieufud (Performance-based Subjective Test) 31uu 1 U0 98z 20 AZLUY
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Tunsadrsuuulnihitgniosmummsgu
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(@) \nauaimsUseiiiumg
nshinzuuuuuunaaaunaws sukasvaui ey wuudndedsjuRvesdiTeuldinasinisussidiuuuuguin
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4. msdanamazauduszifouveiangms
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2.3 FBN1saiun1sive wazn1siusIuTIndoya
mﬁé’]’aﬂ%gaﬁﬁ%ﬁmmuﬁawmaaq Ineld Pretest-Posttest Control Group Design wusnguiin@nwieendungy
AIUANLAENAUNARDY L‘WEJL‘IJiEJ‘UL‘1/1‘&J‘UNaﬁ&Ji]Vlﬁ‘VI’NmiLi‘c’JuﬂEJuLLauﬁ/imﬂ’]iﬁ]fﬂﬂ’liL‘iE’J‘u‘imuLL‘U’J‘VI’N AMAT’s Tnediszoy
mﬁmLuumﬁLLammﬂUimamaua Vi 4 svee el
szexdl 1 n1sseun1sise
TusvermawSeunsauiunside seldddunsdielud
1. vosywidunisiteanmhenuiifetos wasduasdidsunsifefeatuinguszasd nszuaunis
wardvdlunsidniiurieneus welhdulusmanaiesssunsideluuyed
2. anieFesilefliluniside Uszneusy unumsdinnsBoudniauuamis aMAT’s Tunuuazdenisiou
N1380U WUUNARBUNDUTBULATNAUTBU Uaginaain1sUseiduna (Analytic Rubric) liaeaadesiuinguseasd
MY
3. andunisnsieasuauamveaai eale Taglignsinand 5 au fudminssuliii uazdunisaoy
9Ny vhnsnsiedeumuasaduiem (Content Validity) wagmiuiaanafininuaenaass (10C) TntuUTuuAle
\nSesiionudeolausuus
a. naaesldiaiesile (Pilot Test) Aunquitedngosddnuarlindidsadungadmuneg ifeufuuginn
Farauvadlang s uazanumnzauvesaTlunsiuuunagey suvsldlunisdndoudusaidu weadrsaudla
nsafiulunsldguinazuuy
stezil 2 nsdnidanuazdanguiietng
{Afuldvmadadennguiiegnediuay 30 au Mndszrnsvianun TagliiBnisduedieine antuieudseaniu
2 nau 16un ngueuey S 15 au FalddunmsdanisieunisaeusneBnisund uas nguvaass S1udu 15 Ay Fale
funsdansideunisaoudienszuIung AMAT’s nsdanguiaeg wlid1uuwidur saesnqui TagUszasd
WlemuauALaLga uazilerunzalumsiTouiivunadugrsnansufofssuinanguaiuauuazngumaaes
sveeil 3 nsdananssunnsBeuntsaeuuaznisiiudeya
Tuszernsdatanssumssumsasunarnianfvloya idelddiunsiielud
1. andunisnaasunauiou (Pretest) luna uaiuANLagNq UNAR0Y Ima‘[ﬂ’fuuumaam%wﬁﬁa
FsUszneusiedoasuusiesiuiu 30 90 (30 AzuuL) LAz maaauamuawwgum 1 90 (20 AxULL) TIUATLUUAL
50 azuuy Miaailunsaoy 90 Wi alliiedssdiussdumuiuazinusluguresSouteuntsinniaious
2. ansissuntsaeulungualuay IﬂagLsauiunaqamamulmm’mmmmaumiaaumugﬂu:uwﬂaﬁuaa
swimnndsunuuliiindasaeuiianes lumihemadeud Fes madsusvuudaututuien lnsnsaoudiiy
nsmeldnstiaeunuiiisdiufungumaass ilenusuiudsiugaou
3. dan1sissunisasulunqunaass IneiSoulungunnaealdsunisdnnisiieunisaeulnelduny
nsdansideusnuiuamis aMAT’s Saudulunuuasdensidsunsaeuiifitedaundy Aanssumaiseudaseunquiia
nsaf1adszaunisal Msvihanudladuuin MsRnufiRese waznsussendldanusluuiuning
4. gudunsnaaeundaieu (Posttest) sanaumvANkarngunaaes aslduuunaaouyaLienfu
wuunadeurewdsy Welinmsissudisunadugrsnisnisideuiauiiomss nefmndnvarnsaouuaiiatlunisy
e uuigIUNIINAFRUNaULS U
5. WiunusudeyannuanzuuunIageuideuLazndnioy sufwanunsidouuulnidldann
ToaousnioiBsufoR e ludssliunauaziinszvidoya
sveeil 4 nsUsziliunauaznsavsaununnlaya
luszornisUspidiunauazasaaounmundeys §iseldsiunsiielud
1. Mmslvinzuuutaapudnladeuua andunsiaedUssiiudase 2 au lagldinaminisusaidiuwuuguin
{33129 (Analytic Rubric) 5 5¢ffU FsimuninausiaseunqusnuaNLgndesesnasliih amnuasuiuvesesduszney
nslddydnualnslniunsgiu eraudussdeuvvesnisdning wazenugndesmumdnaianaondy elinisusziiu
firnuifleanss wavdenndaafuiasguynainn
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2. MInsavdeuAuLd el uvesazLuunTEYilngn1IMIALADAAd 095319 Uiy (Inter-rater
Reliability) H1un15FMUInNAN@E# Intraclass Correlation Coefficient (ICC) 7iazagsiouinag oelofildfianuuniefe
digawedmsumsinivldlumsidy
3. ¥A1IRIAOUAINGNA BILATAINATUTILYEITOY A 1 paRAILTANAINNS DANARIALAA BUT
orintulumsianistoya
4. Fayadlémnnafuvsaimangnididnssuiunisinssinedi Tnshnausudeunadunnd
mamsdeuteunasviaSeuianielunduieatu uazssviengumnassiunguaiuay ielfaunsnagunansideldogis
gndfes uazdimmnidedemdininig
2.4 nsUsEidiung uazdinszidaya
nsUszdunalunddeiyadunmsfinsasednsdunadugniniinis ey duinvenadsusuuszuuli
Tngldismaiudoyariadesma Weasvouliifiudaszaninmuasanumunzauenisianafouiniuwuimnis
4 MAT’s TunmsiaunAngnmvesdiseuaugngluiiiniga
2.4.1 msuseiliuna
TunuAadeiliiseldmuiunmsUssiiuna wsoondu 2 dudny Tdun
1. nadugrsnienisiieu luuunaaeudsidouasdate iotanrwiuazanudlafunmsidsunuuszuy
ot Tneiedosilerunisnsaaeumunsadadont uasiidnamndesiulussdugs toBusummnindede
2. finwgnsidounuuszuulidi THuuuusefiuguinddnsesidfasun 5 88 16ud anugndes A
Asutu msldddnual Anudussdeu wazanudasnde
2.4.2 mynszvidaya
Tusddeid sjj’?a’“ﬂvﬁmi'?Lﬂswﬁ‘ﬂ’a;ﬂaimaiﬁ?ﬂ'mwaﬁﬁﬁyugm Ifun dade wardiudsauuuinsgiu
diessunednurdoyadowiu mntuinimedeuasnigiudaead ttest iiowTouiflounadugvdsznitanguaiuau
LagNEuMnABY FIIATIEAAIILINEYENA (Effect Size) loazviounmuunnanadefoa

3. WansIvY

iddeil {ideiny e ofmuiuunisdanisiFeuilaenssuaunisinnindouduuy aMATs dmdusinee
madsusuulihdmsuulautnduden lumelndouuuliideneuiuned wesfensudivuinuensdouuuy
szuulwihdmsunautiuduies lusmeividousuulniideneuiannes noukasvdinisdanisiiouiuuy aMAT’s
Tundsliidelinsginansidveenidu a sdedsdl

3.1 HANITHAILILNUNITIANTISITENS lAenszuIun1sIAnIsiSeuiuuy AMAT’ s dwsudineenisideunuuluin
dwmiundaututuies luneividsuwuulnindeaeufianes

HI3elanndunisnsivaeuaun e unIssoud 31nn1sUseiduves nsn andiauliinigs wae

AUNsIANsEeuNMsaaue TN 31w 5 au legldisnsAwinasrlinugenndessenitedaauiuingussasa
(10C) Tngnausian 10C Tlsnnniwideinfu 0.50-1.00 mneaari1 defnufirnuaeandesiuinguszasdluszduiiveniu
16 wazanansad lWIFLe (8] Fanamsaunununisdanisiious Tasnszuiunsdamsiiouiuuu aMAT'S dmdusinue
madsusuuliihdmiuweutuiuder Tuneindsuuulvihdoeeuiiunes Swansiaudfinaed 1

dl U £ a b4 £ a b4 )
M99 1 RANTINAUTBAUNTTINNILIYUY IG]EJﬂiSU’]Uﬂ']i’i]ﬂﬂ’]iLiEJUELLUU AMAT’s

SEAUANLADAAA DY

a a v oA a '

7 18n15UsELY VIRV (AUN) 9 A110C  ANURIY
1 2 3 q 5

1 arsediyy

1.1 aennnesiuingusvasinisiteus +1 +1 41 41 +1 5 1 Taflet
1.2 wingauiuiniseu +1  +1  +1  +1  +1 5 1 aler
1.3 Hanutaiauanladng +1 +1 +1 0 +1 il 0.8 kit
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JEAUANILABAAR DY
FeNsUTEIiY VIRV (AUN) 7 MIOC AU
1 2 3 4 5

=b

2 yausTaAmMIBeu;

2.1 aenARedfiuaITENIReu; +1 41 +1 41 +1 5 1 Teilgl
2.2 winzaunuivesiniFeu +1 41 41 41 1 5 1 15la1
2.3 syyngAnssudiannsniauasysdiuld 0 +1 +1 +1 0 3 0.6 Tl
3 MsIRNSEUIUNNSEEUS
3.1 @onAdoIUAITEMIFEUS +1 41 41 41 41 5 1 Talet
3.2 aenARBdiUAUTEASANITSEUF +1 +1 +1 0 +1 4 0.8 Tl
3.3 nanfiddaRanssuanummuvay +1 +1 41 41 41 5 1 15la
3.4 tnisvuildiuswlufanssy +1 +1 41 +1 0 4 0.8 15la
4 ?iamié'fmmiﬁsmi
4.1 aenARediunUTEASANITSU; +1 41 41 41 41 5 1 Tafler
4.2 gonAaeIiufaNTIU 0 +1 +1 +1 +1 4 0.8 Taler
4.3 Senuaulavesiniieu +1 +1 0 +1 +1 4 0.8 15la1
4.4 vinisyuiidiuswlunsly +1 +1 0 0 +1 3 0.6 15la
5  msinuazUsziiiuna
5.1 aenARedfiuanUIEaeANITSeu; +1 +1 +1 0 +1 4 0.8 Taflet
5.2 madafissyliaunsaussiduls +1 +1 +1 0 +1 4 0.8 Taler
5.3 WindesleTnegaunuizan +1 0 41 +1  +1 i 0.8 14le

NAANTNT 1 namTiasesiadsinuaenndesssrinsdomauiuinguszasd (00) wui wiumsdnnsiSeud
Tasnszurunsiamisiiouiuuy aMAT's eglusedy “1916” 1ilasannildn 10C g581313 0.60 - 1.00 FeanAndn 0.50
azvioulifiuiuaunisinnisiSeuidinaniianumngan uaziinuaeandomminasiinsgiuidmunld waums
fanaFoudaneinn madeusuuliiihdeneufiunes mhomadsuiites madeuuuuszuulihdmivuautuduien
fimutlaglinszuaumaiiouiuuy aVATs Saehiigunimuazannsniluldldeiduiutou Snfidaduniesde
fiszdvEamlumsiSsuiisuinuemsdeunuussuulnihvesfiSouneunasvdanisiSeus

3.2 nadugnineznisd sunvuszuulnfrdmdunvaututuien lusedvideunuulninglsnoufiaines
A1838N13IANTSITIUNTERULUUUNA

iAfeladuiunmsnadugivinueniadeusuussuulnihdmivuauthuufer lusglnmadouuulniide

Aoufames Tnelduuunaasunoussunazvdaioudunqudiegnangud 1 dadunquerugudldsunsianisifoud

meIsn1saeuwuuUng nan1sneaaevaulinmisei 2

AN5199 2 LUSYUIBUALLUUNDULS S ULATRAILS BUIINNTRBULUUUNA

ALY N X S.D. t df P
AouSyu 15 14.93 2.98

— 17.94 14 .00
GAIRTS 15 39.07 5.37

ANw o w aad

*qlpdrAyneadangesu 0.05

mﬂwamﬁLﬂiﬂzﬁ%’@gﬁiumswﬁ 2 WU ﬁﬂﬁﬂmﬁiﬁ%’um35\’1’@ﬂﬁﬁauim"’mﬁ%ﬂﬁaaul,wuﬂﬂa Tusngdmnnisiieu
wuuliliihdereufinned 13osmsifsuwuunlauiuduien fazuuundassugeaninewisusdnilieddynieais
sz 05 Tnefidadedeudowsinfu 14.93 (SD. = 2.98) waznduSeuivaudu 39.07 (SD. = 5.37) Fsazvioulifiuii
msé’]’mmiL?EJui’m"’m%%‘ﬂ’ﬁaammuﬂﬂamuwmhaW@umﬁﬂmmﬁquammmzuulWﬁwmQﬁauié’ﬂuizﬁuwqu wilaydadl
sﬁaf\i’ﬁmﬁalﬂ?ﬁmLﬁ&mﬁ’umﬁﬁ&migﬂLLUUimJ'm%’ﬂizmums aAMAT’s
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‘U

3.3 nadugnsnnuea1slsunuussuuInfdmsvulaudiusuifen Tusiedvndeunuulnddrenauiioines
¥ ad 4 = 3y
AREATNMITANITIBEUNITHOULUY AMAT’s
Yaw Yo a Y 9 Lo = o W v & a =~
ARdglaaiiunsianadugnsvinuenislsuwuuszuulihdmsuuvantinutuies Tusedvinis@eusuulii
Arepauiiunes lnglduuunageunsuwsoulaznduseuiunquiiedanguil 2 Fadunquneaeiilisunisdanisiseus
MEIBNTARULUY AMAT’s anmsnageuasulanansei 3

A15197 3 LWUSHUTIIUATLUUNBUS JULAL RIS BUAIWANTEDULUY AMAT’s

AYLLUU N X S.D. t df P
AOUSYY 15 14.73 243

— 24.78 14 .00
PNAILIYU 15 41.87 3.66

NnHansInsEiteyalumsned 3 wudn dnAnwildsunsdnnisisouddeisnmsasuuuy aMAT’s Tusiedn
madeusvulniidreaoufinned Feamadsusvuilautiutuder duadugvdnamafeundaisuganiinouFeu
aealiodfymeainTiszau 05 Inefinvuuundetewdouriiu 14.73 (5.0. = 2.43) uasndaSouiintudy 41.87 (5.D.
= 3.66) nasananazvieuliiiuinnisdanniouddenszuiums aMAT's fiuszansamlunsensedunadugninag
naseuvesliieu Ylifissuinanudladdnuasamnsaiauinvensideusuusyuulnildegadugusssy
WNNIAENSAOULUUANAY

3.4 Wisuiisunadugni inwzn1sdsunvuszuulnidmiuudaududuiien lusedvndouwuulniigae
ABNNILADS FTUINNIBTNITADUKUUUNALALITNITIANITFEUNTITADULUY 4MAT’s

Lﬁaiﬁ’ﬁumwmmmﬂssﬁm%mamﬁmmn%uiﬁmmgﬂwu FAdeldihmsTeuiisunadugminiansiFeu
Fuinenadeuuvszuuliidmduaudutuies ssuiunguasuaudldSunisasude3snisuuuund uas
nqunAaesftlisunisasuiienszuIung AMATs lagldnsmaasunewssutazndusousoiad sl oyaiioaiu
HaNTIATsERRLAnI Az BRI 4

A15197 4 Wisuisuradugnsvinwen1silsuluussuulnidmsuudautuduie Ae3sn1sdnnisiseunisaou
wuuUNA kagdsn1sInNIsFounIsaULUY GMAT’S

. 1 = v A
nay N Tamsm inamau t(df) P Effect Size (d,)
) X +8S.D. X +8S.D. (ALLlUY)
aauuni 15 14.93 + 2.98 39.07 + 5.37 24.14 1794 (14)  <.001 463
AMAT’s 15 14.73 £2.43 41.87 £ 3.66 27.14 24.78 (14) <.001 6.40

IINHANITILATIZVALUUUA DU HULAS MR UTEUVDIIIADINGL WU NInguAIuANTlasuNIsauieIsnIsLuLUnA

o o o aaa

WAENGUNARDIN ATUNITIANITTEUITAENTLUIUNNT AMAT s daviuunduiougeniineussuegadtudAynsadan

o

ad '

52y 001 Tenduaunuiirzuuuadsnouiou 14.93 (SD. = 2.98) uwasifindwdu 39.07 (SD. = 537) vusiingunaaas
fiavuuuadorouou 14.73 (SD. = 2.43) uasifistudu 4187 (SD. = 3.66) uandlsifiuinissnnisdeuiiaaesguiuy
ansnduaiiinvgnadeunuuszuulninldegwiivsedvsna eglsiniy WeRisandvuindvina (Effect Size: d.)
wuingueuAsiiAvinAy 4.63 Tuvasiinguvnaesiirngsis 6.40 adneglusziugann agviouinszuiunisiSouiuuy
AMAT’s fwasionsiamvinuensdousvussuuliennniiinisaeunuutnfed sy vl wansisUszansua
voamaFeudiiteliidsuannindenlonnusifmauignisufifeiddesadussuy Wiladndsdedu uazannsoain
HAUNSWE UL LU NABIRNNNIN ST AN TN
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4. #3UNaN13IY
n9dundsilifnguszasdndn 2 Usenns Tdun (1) Wlewanuwunisdanisideuslneldnssuiuns aMATs dwsu
ieuadrainugnadeunuussuulidmiuulaudutuden lunedvrnsdeusuuliidisaouiamnes uas (2)
iiaissuiisunadugnivanisisureaindnwinounasnduiousznineanisdamadouduuuunAnaziuy AMATs
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Abstract

This research aimed (1) to develop a multi-literacy game-based project learning model to enhance
engineering competencies among middle childhood students, and (2) to examine the competency outcomes
resulting from its implementation. The study employed a research and development (R&D) design, extending the
iDektep Multi-Literacies Project-Based Learning (IDT ML-PBL) framework by integrating Constructivist Learning with
Gamification to promote active learning and incorporating CAPE (Competence-Based Applied Performance
Evaluation) as a performance-based assessment module through the Thailand Robot & Coding Challenge 2025.

The sample consisted of 236 purposively selected students from the iDektep Academy during the 2025
academic year, who participated in a 7-10 week learning program. Research instruments included (1) an expert
evaluation form for framework validation, (2) the IDT-CRAS (Competency Reflection Assessment System) for learner
assessment, and (3) evidence from CAPE. Descriptive statistics mean, standard deviation and qualitative content
analysis were employed for data analysis.

Findings revealed that all seven experts rated the framework as fully appropriate (100%), leading to
enhancements in Reflection, Ethics in PBL, Gamification, and CAPE. The implementation results showed that
students achieved above the expected standard across eight engineering competencies (SK01-SK08), with mean
scores ranging from 2.52 to 2.72 and standard deviations between 0.28 and 0.33 on a 3-point scale. Design (SK03)
and Technological Literacy (SK06) recorded the highest means, while Analytical Thinking (SKO5) and Programming
(SK04) were the lowest yet still within the above-standard range. Qualitative findings indicated that students
successfully designed and built customized AGV robots, improved teamwork, and some qualified for national-level

competitions, demonstrating their applied engineering competencies in real-world contexts.

Keywords: Multi-Literacy Project-Based Learning, Gamification, Competence-Based Applied Performance Evaluation

(CAPE), Engineering Competencies, IDT-Academy Model

1. umi

1.1 anuduninazaudAyvesuide
mawaussaugmadmnssulusgivUssanfnuidusnnguddglunsmioanunsenveafSeudmsunisldtin

wavnsvhailuaaassud 21 ﬁ'fqéfadmﬁqﬂmmﬁﬁﬁﬂwm':?ﬁm%ﬁw*u ANt ndsasnassa nslmalulad way

nsvieusiuguseiefiusansam ATeanat i N133An19:58u3H1ULATIU (Project-Based Leaming:

PBL) fiuszandualunisduasunisniiasigdt nsdeans uagnsianuduiin lnsamelusedulszaudne fesan

F3suaninsaiFeudnnuszaunisalnsauasdonlosiulgmludinet (1]

Tutszalng wumanisdanisiBouiie PEL fysanmstumallaBasaumataznisdeansldiunisiigatitanansa
anaussourdfamesissunumdngasununasmsinuduiugldogaseudu sisludumsdeas n1sdn inwedin
nsufdam uagnisliinalulad (2] Tsaenadosiuiianianiswauinis@nuilnedysdunisarefiFouidinuy
Beawssauzannninsesdndadon wenanil mATesEuIUATUsEg Nl ULUUMS S sudiuuysanmsivenmans
walulag Jenssy Aady wazadinaans (STEAM) l1u PBL wudn Freenseauauiaudtlaniaiversmans (Scientific
Literacy) vosiniieuszaudnwlddninnisaeuuvusaia [3] wansliiiuin PBL Liffosusduasuinuedudmnssy

wigsaunsaysannsausluanvangav e iauiseuag1asaumuy

ngun13Ane (ED) 68 AMAUTIYNY



[ '
o A

2025 8" EEAAT & ARU CON. MUTERATINTIEAUDIR “N3UANIT8” ASIN 8 Jud 18 Suamu 2568 lsusunaiadn A1ile aysen

@ =

Mnnudundanan fseriudinnusidulunsiauiuumeansFeuiiamnsadaauanssougmadmnssilvigiseu
seAuUszaufnunldenadaiu InaanznisysannsuunAnnsiFeuiidainsesdaug (Constructivist Learning) 1Ay
nsi3ouirulassnuwndnual (Multi-Literacy Project-Based Learning: ML-PBL) tileliSeuAnnisisousannsasile
UftRate mugiunsaiisassduinnssuiineulandtymasudiauszdiu

Tnguuwanesenanddifediinluiuussgelaedifounaznisuszifivaussousluuiunasa ibiadeuiuannudniu
Tunsaun umanisiseufuuulasanunydnvaluugiuiny (IDT-Academy Model) @aLfiuiAniurfa Gamification
ilenszdunsiieuidegn uagldszuunisusuiduifeaussausase CAPE (Competence-Based Applied Performance
Evaluation) 17{azﬁaumsﬁwmmilﬂi%‘luamumﬁfﬁﬁa 19y n5utadu Thailand Robot & Coding Challenge n15398ASat)
Falanmunlueanisiseusaeng LLasﬁﬂ’t:«ﬂmaa"mmévmamsauwan@'ﬁauiﬂLﬁﬂmauﬂmqﬁLﬁmﬁumﬂmﬂsﬁuma

ierdunuimsinuinisseudidsaussausvesiseuluanissui 21

1.2 IngUszaeAvaINsIveY

1. Wefmuiuazanageuaumnzanveslunanisifeuuuulassnunydnuaiuugiung (IDT-Academy Model)
dwiuiSeutafinneunany

2. WleAnwaussaurmdimnssesgSeuiofinaounarsiiinanmslilieansFeuduvulassnumndnuaivugiung

(IDT-Academy Model)

1.3 YaULUAYDINITINY

1.3.1 Usgans fifouteiinaounans (ergdszana 9-12 9) fdrianlasins “nytiosdmnssaaiovadalddausiin
(iDektep)” Ameldnnzirmnssumans unIveaenuasaans Tud 2568

1.3.2 ngudogns fissutoinneunansiidnsalasinis “uydesimnssaniozadrdldfaudiin (Dektep)” Tujui
fflunsideie Usedhl 2568 $1uau 236 au ldunlaeisnnsidenuuuianzas (Purposive Sampling) Liierlunaasdld
(Pilot Study) nsauluIAA IDT-Academy Model FavmurosenaNNTOULLIAN IDT ML-PBL

1.33 E:J:L‘?IIEJ’JGU’IZQ AVSIANIAIAIUNNTANYY FMINTTL wazmaluladnisiseus 9uiu 7 Ay Fmihiivseiiu nseunuifn
N1ssBusaENIEUIUNISISEUS iDektep Multi-Literacies Project-Based Learning (IDT ML-PBL) lngnan1suseiiiudanany
gnihldidu deyadaszdnduazdoiaueunus Lﬁ@ﬂ%’uﬂquLazﬁiaaamﬂu IDT-Academy Model Tudunoumsiauuas

neaadldiufiseuionnmnounans

1.4 nsaULUIAATUNISITY

m'ﬁ%’aﬂ%ﬂﬁé’ﬂqﬁdﬂsaULLmﬁmmiSauiLLw iDektep Multi-Literacies Project-Based Learning (DT ML-PBL) [4] duiu
Immamif&’mmiﬁﬂui’ﬁgimmmmﬁmmia%’wmﬁmmi (Constructivist Leaming) N15t3 83 W 111AT991U (Project-Based
Learning) kagn1si3eu3 guaNTsaus (Competency-Based Leaming) lneiilassasainsisews 7 Funeu auiunsldiedesile
Wannaussaug (Competency Tools) kagnsaduayuaniiulavuasismaiia nseuluifn IDT ML-PBL lasunmsusedulag
ATe175y 7 AU il eazsiou iz autaztelausuuzlun1suiulsinszvaunnieus nansuseidudiinm
wazaanIndanagniuldidugiuteyaduszdnydlunisusudssasmundu nseuuuifia IDT-Academy Model
TnensounudaiiidmneitedSuadiaussausmamnssy 8 #u (SKO1-5K08) liud msAndesyuy AruRnadeassa
ViNweNse0nkUy N15Weulusnsd N15ARRIATIET Auseuinumalulad Adggul lavauaiunsalun1susui

o <

Inglumaiigninluneaesdd (Pilot Study) Auiseuteinmeunaisfiidnsiulasenis iDektep Academy waziiudeyaliie

U

Wuwuamndunsdnfiunisauinguszaidveanside MainsiauiLazasiadeunsousifn nasnaun1sneaedldiiie

ngun13Ane (ED) 69 AAUTITYY



2025 8" EEAAT & ARU CON. msﬂiﬂﬂjmﬁmmﬁwmﬂm “nyaAn3de” ASad 8 Sufl 18 Surau 2568 Tsausuranadn Anile Y581

AnwnadugnavaussauzvesBeuiafinnaunan danmil 1 nseuwuIAan153de (Conceptual Framework of the Study)

WAAINTEUIUNITRNLEIINNTOURLIAR IDT ML-PBL ’unsuseiiiuvesiiiessisy tudniswmun IDT-Academy Model

U

wagn1sneaedly (Pilot Study) ﬁuﬁﬁﬂﬁmﬁﬂmauﬂmq NN 2 LVeFNYINAUANENIIENTIOUENIIMINTIH (SKO1-SKO8)

iDektep Multi-Literacies Project-Based Learning Module (IDT ML-PBL)

Constructivist Learning Project-Based Learning Competency-Based Learning
Thompson et al., (2019) Krajcik & Blumenfeld (2006) Guskey (2019)
( 10-Week Innovative Learning Program \ ( iDektep Competency Reflection N

Assessment System (IDT-CRAS)

Ve

(The 7-Steps of the Innovative Learning Model ) Competency Tools

1.Motivation and Inspiration Output Module

2.Creative Idea Development AGV Robot Module (" Engineering Competencies )
3.Design Thinking (Engineering Skill Development Tool) o
. SKO01 Systems Thinking
4.Prototyping —>
5.Validation and Troubleshooting 5K02 Creative Thinking
6. Application Deployment Collaborative Skills Learning Module SK03 Design Skills
7.Self-Esteem Development SKO4 Programming Skills
& i )
SKO5 Analytical Thinking
T SK06 Technological Literacy
( IDT Learning Support Team SKO07 Leadership Skills
+—> SKO08 Resilience
K ( Coach Module ) ( Trainer Module ] [Technical Support Module]

O 2

AMd 1 nseuuwIfn iDektep Multi-Literacies Project-Based Learning (IDT ML-PBL)

(iDektep-Academy Model)

iDektep Multi-Literacies Project-Based Learning Module (IDT ML-PBL) iDektep Competency Reflection Assessment System (IDT-CRAS)
Constructivist Learning Competency-Based Learning Eré)ect—Based Learning Output Module Outcome Module
Thompson et al., (2019) Guskey (2019) Krajcik & Blumenfeld (2006)
Engineering Competencies Competence-Based Applied
SKO1 Systems Thinking Performance Evaluation: CAPE
10-Week Innovative Learning Program SKO2 Creative Thinking "An evaluation system that
The 7-Steps of the Innovative Learning Model Competency Tools ¢ SK03 Design Skills measures learners’ engineering
1.Motiv.ation and Inspiration SKO4 Programming Skills - competence through real-world
2.Creative Idea Development AGV Robot Module ) - performance in the Thailand Robot
3.Design Thinking (Engineering Skill Development Tool) SKO5 Analytical Thinking & Coding Challenge, assessing their
4.Prototyping SK06 Technological Literacy
bility t 1\ it bl
5.Validation and Troubleshooting . ; abilityto solve complex problems
6.Application Deployment Collaborative Skills Learning Module SKO7 Leadership Skills and apply skills in competitive,
7.Self-Esteem Development SK08 Resilience real-world contexts.”

" Constructivist Learning \“,
Thompson et al., (2019) :
+ ]
Gamification

nszvaunsnszdulasiadne |
mﬂ%ﬂuidwnswwmimu : [ Coach Module J ( Trainer Module J [Technical Support Module] [ Admin Support Module J

IDT Learning Support Team

Al 2 nseuuwaa IDT-Academy Model

ad o a a o
2. 9/9AUUNTIY

11939811 0un153 9818 9Wmun (Research and Development: R&D) 7l 1 WAL LAZATIVABUAIIULNUIZANVD
NIOUKLIAANITINNITITEUS IDT-Academy Model lagsiaganainnsaukuIfin IDT ML-PBL Kun15Useiiuvesiiesvay

warihluneaedldfiudiseutainnnounanaiiefinyinadugnsvisaussauy

ngun13Ane (ED) 70 AMAUTIYNY



[ '
v A

2025 8" EEAAT & ARU CON. MUTERATINTIEAUDIR “N3UANIT8” ASIN 8 Jud 18 Suamu 2568 lsusunaiadn A1ile aysen
2.1 Yssvnsuazngualegng
Uszans iseutoiinaeunans (@1guszuna 9-12 ¥) Mdrsaulasins “wyliesdmnsdaaiezasislanuminn
(iDektep)” Amuldnnzirnssumans unIveaenuasaaas Tud we. 2568
@ ' al av & & A . . vy Y P ]
nausteg1eildluanuideil \Wun1sidenuuuiatzas (Purposive Sampling) lagldiiseuiainnnaunaisiiinsiu

TA59n15 iDektep Usedl 2568 fflunsise S1uau 236 au wiennaedld (Pilot Study) nseuwwiAn IDT-Academy Model

2.2 \aesiianldlunsidy

2.2.1 wuudselilunseuskuifan1siseus kaznseuaunsiseus (9iudl@edwin) ieasieunuviizauuay
Potauouwurlunsiwun IDT ML-PBL ¢ IDT-Academy Model

2.2.2 wuvdunauazwuuUssluaussousgisou (IDT-CRAS) ATOUARNANTIAUENINIAINTIH 8 A1 (SKO1-SKO8)

2.2.3 mMsUszfiunsdnsiunisutadu Thailand Robot & Coding Challenge 2025 14 dudayaaiuayuninuiiiete

a v A v a v Lo vy v . a 1% a

Y9INTLUIUNITFEUT e ngiSounanunsaidnsiuniswtatuls desinunisseudniunsouiuifin IDT-Academy Model
Asudau nMsdnsiunsudsdudsdeiduiustitainsiaussausmadmnssuluszaviivisames wilidldldnanisuysdudy

NATNITIAY uin1suNaeiITEs ouiaa U T ouLaEN AU NEITIANT IO UL VRIS B

2.3 JUABUNIIANLEIUNITIY N1sIdenUseandu 3 Tumaunan fall

aou oA

2.3.1 m3nauilung Anwonansuaznuiteiing1veeiu IDT ML-PBL wasiauInsaululAn IDT-Academy Model

2.3.2 myvssdiulaegidenvg thnseunwafnnsFeuiuaznszuaunisiBous IDT ML-PBL ausfieawadiuiu 7 au
WieUssduarumingay Tneldiiuseduin wangauvioliangan mnfidediliwmnean Wiuaslidoaveuuglunis
USuegsls udmansussfiunusuuwasdaunsizmiu IDT-Academy Model

2.3.3 m3svaaedld (Pilot Study) ¥ IDT-Academy Model lUldiungudiegsfiseuisinnmounatsdiuiu 236 au 1
a1 10 §Uasi sunszurunaiFous 7 Suneu fnmil 2 nsoukuafn IDT-Academy Model fo The 7-Steps of the
Innovative Learning Model a1eld 10-Week Innovative Learning Program ‘W%’@u‘d'ﬁxLﬁuwaﬁmqw'émdammuz SKO1-

SK08 ¢7e IDT-CRAS waziiudoyannnisdunauazhuuaounIy

il 3 VUBUA AGV KazUITIEINIANITHYITU Thailand Robot & Coding Challenge 2025

2.4 Myneideya

2.4.1 Foygaandiisrnng AnszsidaUiinufiensmaiiesazvesssduanusngal wariiaszsidnaninain
TorauauuziloUfusinsouuuIAn

2.4.2 Foyaannsnaaedld (Pilot Study) 1) AiasighiBsnssaun (Anade, drudouuunsgiu) venzuuLalssaLs

SK01-SK08 2) FiAs1eidaiionannduiinnsdanauazanssaus a3 oy ieasyisunanisiseusidmunn 3) n1swisu

ngun13Ane (ED) 71 AMAUTIYNY



[ '
o A

2025 8" EEAAT & ARU CON. MUTERATINTIEAUDIR “N3UANIT8” ASIN 8 Jud 18 Suamu 2568 lsusunaiadn A1ile aysen
Msusdu Thailand Robot & Coding Challenge 2025 T#dudayaaiuayu (Supporting Evidence) Tunsgudusmuuiiedi

YoansrUIUNSSeLs Inelifiansananisutety

3. Han13AL N1
n5ifeafaliinguszasdiile (1) WauuaznsaaouR LI aNY8INTa ULUIARANITEBUY IDT-Academy Model
waz (2) ﬁmsnmaé’quémnamﬁauwaq;:JL'%&Ju’;’&JLﬁﬂmammdﬁLﬁms'z’jyumﬂmﬁﬁwmauLLuaﬁmm‘"ﬂﬂénlmeaaﬂ% Tnenanis
sniunsiteannsoagUlawedl
3.1 NANITHAINILAZATIVADUNTOULUIAANITIT U
3.1.1 wansUszlungauLulAe IDT ML-PBL wamiﬂimﬁumﬂﬁﬁ*&nm@ 7 AUABNTOUKUIAA iDektep Multi-Literacies
Project-Based Leaming (IDT ML-PBL) wuin §idenmnayfamniiuimnzasnsuynsu Andusosas 100 salufug g
nszvIuMaiFeud 7 funeu indesdlewmunanssouy fuatuayy szuunmsdsuidu warniniluldass Tnsidelauouuy
\Bannnw Tiun n19ia3uia a3essnilunisviilasanu (Ethics in PBL) n1seBunenanisusziiiudifoulidnau wagnsiia
nsvUILNSAzYiouNa (Reflection Process) lunndunouniaiious
3.1.2 mInawwagseseang IDT-Academy Model 9nuan1sUseliunsoukudfn IDT ML-PBL lagnusuussuasiimun
noaatlu IDT-Academy Model ImﬂﬁmmLLmrwhdLLazﬁwmm'ﬁﬁwﬁ’@é’fﬁﬁ
1. gunqufld (Theoretical Foundation) nsouUkuaAA IDT ML-PBL 81489uuafn Constructivist Leaming,
Project-Based Learning waz Competency-Based Learning wazniauLkulAn IDT-Academy Model g4l Constructivist
Learning wsildtaSusieuwuifn Gamification Tunisnsgdunisiews lnedioudeundadudednin wu n1sveuingiain
WU IANEITIUIGINR wardosnereukAdgnainlandaswnienues ﬂalﬂﬁﬁ’ﬂﬁﬁgﬁﬂmﬁ(ﬂLLNﬂiZﬁUIUﬂﬁL%EJui’
(Self-Driven Learning) wagasnsarnauinwgn1suidynidsiudoulainudn
2. M3USUNTEUIUNISIT8US (Learning Process) N50ULWAAA IDT ML-PBL 19ns2uIuns 7-Steps Innovative
Learning Model uaznsauwwaan IDT-Academy Model Sanslélasadne 7 Jumeu it Reflection Process wa Ethics
in PBL H11ns2UInMTI38uduuungs 59udaunsnnszuiunng Gamification iteaiisusegslauaz TadulvigiFouudtam
Feaueunniy
3. Outcome Module (CAPE) n5ouL1aAn IDT ML-PBL Useiiuge IDT-CRAS Lilansivaeuaussats SKO1-SK08
NT8ULUIAN IDT-Academy Model s CAPE Fuifuszuumsuseiiuanssousideufin Inslduiunnisutadu Thailand
Robot & Coding Challenge 2025 Lﬁai’mmmmmsmmtjj’l,'%'auiumsﬂax'qﬂﬂ%’ﬁﬂwmﬁmﬂ'ﬁmﬁﬁfgm%’u%'aﬂu
anun3aiase lnensudsudieldundnguindiseuldriunisassiinasign wasimunauauisadindudediiavesnuie
lngasy NMsWUINTOUKLIAARIN IDT ML-PBL & IDT-Academy Model Siaufinintingang uijuazidauif lng
N15LALAA Gamification Wag Outcome Module (CAPE) a'maiﬁiuLmasi,miﬁﬁﬂ’nmugszﬁ?jq%u anansnadansiFousiin

nsundaymidadudon wazwsouanundauligiseudidnisuszdivluuiunas

3.2 wan15naaasly (Pilot Study)

3.2.1 wansuseidudalsunu m'ﬁhxLﬁuﬁmmuwmQ’ﬁ&Juslumi'ié’fﬁﬂ%”'qﬁi%'m%"mﬁa IDT-CRAS Faifuuuuissifiudga
dussauz (Competency-Based Assessment) ﬁﬁ’@umﬁ'ﬁyuLﬁaﬁ’mzm"’mmmmwmmﬁ SuRN e LSS O SN TSUN
8 #1u (SK01-5K08) Tneldfumsndrun1sussuiuwuu Likert 3 528U (Three-Point Likert Scale) leud 1 2 wae 3 §azviou

seaupuimtivesiseuluisiavaussauregaludsutusdl
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JEAUATWUY 3 @INTUNAUNFUTTOULNAIMUA (Exceeds the Expected Competency Level) ninefie §138ua1115a

wansaussourldlussduiigeniunasguiinianisedtedno farudladdnluiomuasnszuaums munsaussgndld
awiuazvinululandidudouniniuldedistiuszaniameenuednglisesiian TAmsemsuiues (Coach/Trainen)

SYRUATUUL 2 ASIUINTaNsIaUETifvue (Meets the Expected Competency Level) #i1e/fi Q’G&Jumuﬁmmm
aussougldnuanasguiinimue ansaufoRnsiateuttgmluuiuniiGeuslidiia Wlauazannsaviousmdu
fauldognadivsyavinm uonadslalannsaussandliluuiuniidudoumniuls

sEAUAZLLY 1 AT unusiaussausfidivun (Below the Expected Competency Level) mngia fiseudslsianansa
wananssauglamannasiifinun violiausaufuiansheldeseasui Sudusodldiumseiuaineinue msfindu
Wads sunsiieurae vensliduugihegdlndBnan Weviemsulues

TnensUszidiudae IDT-CRAS 1ngi3usiuau 236 au wuth fidsuiifauinisaussousiie 8 #1u (SK01-5K08) aglu
U gandnnas nefseaziBendnsned 1 fnsulanansuuuiadesisdanunasisnsidin 3 iU fe 1.00-1.66
vanee Andunasianssausiiimue uay 1.67-2.33 vunefls aswnanasiassausiiimue uaz 2.36-3.00 vanedi ge

AIMNUNAUTIOULTANIUA.

M19199 1 HamsUseiiiuaussaugns 8 Auveadiseuly IDT-Academy Model

#A45950Ue (SK) X S.D. nsudana

SKO1 N15ARALINTZUU 2.62 0.44 gandnnen
SKO2 AUARASNETIA 2.72 0.35 gandninen
SKO03 inen1590nkuU 272 0.31 gandninen
SKO4 M sidlgulusinsa 2.61 0.31 gandninen
SKO5 NM3AALETILATIEY 2.52 0.27 gandninen
SK06 Avwsauimamalulad 2.7 0.32 gandnnen
SKO7 anvzguazn1syinausiuiuy 2.61 0.42 gandninen
SK08 AvwEangulaynsUTUsa 2.63 0.34 gandninen
iy 2.64 0.06 gandninen

15T 1w fFeuiidnedsasuuuanssoursimoglutis 2.52-2.72 9nazuuuiiu 3 Feegluseiuganinnasi
AUTIOULTANUARUIIASIEIY Likert 3 26U Imaamﬁauzﬁﬁﬁhm?{aqdqﬂ TAuA ANUARASINETIA (SKO2 = 2.72) Uaz
N1500NkUY (SKO3 = 2.72) GumzﬁamiawﬁﬁmLa?{sﬁwqmﬁamiﬁﬂ@ﬁmﬁwﬁ (SK05 = 2.52) %aﬁamaﬂuixﬁuqmi’]
s ausIaueiifuauiy s’fqn'lﬁmﬁaﬂﬁumiﬁauiﬁgdLa%mﬁﬂmm'iﬁm%Lﬂiwﬁu.asm'iLS?J&JuI‘UiLLﬂ'iua&J'wwiaLﬁaq
szdamalifiFoudanuinmihlndifssiuaussoussnudy 9 dWuduld

3.2.2 wan1sUssidudananin nn1sdanawazduiinnsiseus wuin ;:JSEJudauimgmmsaL%aulaaam‘mmi’ﬁlﬁ%’u
lugnsujufasdlaeeradugusssy Tnslanzniseenuuukazad1etuay Wannnseumsinuduiiudaudaeuty
LLaxQSwﬁﬁmuﬂa@nmﬂ@iaﬂﬁL’%&JuiL%w’;’mmmasiwiaLﬁaq nanulassudunginunm aunsausulsudlulanng
siTaLa‘uaLLumeﬂgQ’aauLLagLﬁauﬁauﬁu Tnenanuvdniiintuie N13PRNLULLATasIUEUR AGY (Automated Guided
Vehicle) fafulassaianugruiifiounnnguldmiu udasnduansausuudaiudslfimngauivdoulouaslandns
wdaduiilesu msfdaszlunsundsiueuiinligiFouldilniinue nsuidamdeaiisassd (Creative Problem Solving)

wagazviauNanIsSBuiNILTUNLTSlieg Ty
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3.2.3 Yoyaatiuayu (Supporting Evidence) f{iFsuilriuinasmiiiasinnisudsdu Thailand Robot & Coding Challenge
2025 1 ugiliFoudmunszuIun15ves IDT-Academy Model dafutoulvdrdglunisidrsiunisudsty Wunsdudu
Outcome Module %38 CAPE (Competence-Based Applied Performance Evaluation) ﬁ'agﬁauamiﬂuzﬁwﬁﬂ’ﬁﬁﬂ
vosfiFou Lifoshumsuidamdudon uidmmfnisysannisinvemaimnssiensulandluaniunsaiugsiuaie

WaduannszuIUNIsEuinaen 7-10 dUait fiseutrgnisudetuludnuusseudnifenuazsoudn lneiliiies

U

£
o ' '

vnnguivhiuiiannsafnngnisaiisedald wansidedin nquiivsravenudisalildidunduiiflaussousgsandounidu
wifunduitinuuszaunsaianuduiman aunsnuiui witymienigwi wagiiuianawiawansldsand dnuoe
Fanamasieunalagnsnnnaysanns Gamification melunszuiuniadoud wu mstmuadesiinswauadidumsee
fuTnuninsues vhlsiSsudomeeuudtomdenues nsruiumsitsaiuusgdawasnioudidoulindouse
nswdyaravineluausudstuaisiaeaues nsruaunstitisadeusinssduiasyligiFoundondmumandgya i

P8 luANILLUITUIS

4. ayUna afuTENa uazdalauauue

LY

4.1 @5Unan1s3e

N1539eATeldTngUsrasdlite (1) WAUILAZATITFEUAIIUMNILANYDINTOULUIAANTISISEUS IDT-Academy Model

q

< 1

waz (2) Anwmadugninivaussourvesiseuiaifinnaunaisainnisaaedld namsivelaesmtiviiuiy IDT-Academy
Model @ sl#FunsitamnsesenainnsouLuIAaiiy IDT ML-PBL Tasysaunnisnguinsifouifeaiisesdniiud
(Constructivist Learning) 11fiunagns Gamification kagszuun1susuliiunaaussouzleuURase (CAPE: Competence-
Based Applied Performance Evaluation) @ u1sadaasuanssausn1aiminssuvesieuldognefised@nsua waluide
N3TUIUNIR B UAHaANSIFsaNsTaue Ingnanisusediuanndiseuduiu 236 au dgvieudngisoudiulngivmuinig
ATUNNTAALTNTEUY ANUANATINETIA N150NKUY MTVINUTINAY wazauseuimamalulad eglusedu gendnnam
vauzd Madleulusunsu (SK04) uaz N3ARIIATIEY (SKO5) luinwzianslaunsieiudfisidy nsiif3ouausaaing
NAUBIUsEEng 1y nseenuULLazads ueusd AGY fiuSuusslifenues saulisudvdidsiunisuredu Thailand
Robot & Coding Challenge 2025 uwandlsiftuinluaaiifianuauysal asourqy uazannsmitluussgndldifteinionni
wieugfiFougnisuidamudedudeululanadsuaznisudedusefunildegadinuan wazidefinsanfwanisideiddy
anunsoagulded

1. MINALILALATIIABUNTOULUIAN: NTOULLIAR IDT ML-PBL #§unsuszifiuandidersig 7 au wuindany
winzadlunnaiu (100%) wagnani1suszilugniiuiseseng IDT-Academy Model lnglaTuwuiAn Gamification il
N3¥AUNISISEUSITIIN wazwl Outcome Module (CAPE) Fl¥n15ueu Thailand Robot & Coding Challenge 2025
undngrunmsuseifiuaussaus e foies uasiileliiiuruuansiswaginmnnisannseuinAnifiu (IDT ML-PBL) 4

nseuAnmulal (IDT-Academy Model) H3deldagunanisdansigiesdusznovdfnlunsasiiuianisad 2

a15197 2 nsUSeuiieunsaukwafa IDT ML-PBL way IDT-Academy Model

29AUszNaU IDT ML-PBL IDT-Academy Model

1N Constructivist, Project-Based Learning Constructivist + Gamification + CBL

(PBL), Competency-Based Learning (CBL)

NTLUIUNT 7-Steps Innovative Learning Model 7-Steps + Reflection Process + Ethics in PBL
L‘%Em‘:i: + Gamification
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a1519i 2 MsUSeufisunseulwIAn IDT ML-PBL wa IDT-Academy Model (si0)

29AUszNaU IDT ML-PBL IDT-Academy Model
winsilewaun | AGV Robot Module, Collaborative Skills Wil Authentic Tasks & Challenges
GHERIIE: Module fideulssiulandase
YUV IDT-CRAS (8 aus3aug: SKO1-SK08) IDT-CRAS + CAPE (Competence-Based
AsUsTIY Applied Performance Evaluation)
HARNS aussaue SK01-sko8 Tusesulasesnu AusI0UY SKO1-SKO08 + aussnusiBeufiRiasvieu
nsiseus (IPHaINN15AIYINATIVRIS ) 31NN15UYaTU Thailand Robot & Coding Challenge

9119157099 2 WUT1 NFBULLIAR IDT-Academy Model fnsiauuazifisfuesdusznouain IDT ML-PBL aoiid
Iéiun nsiiial Gamification wlenszdun1sFeuimededituazusegslanvuiny MligisouwinmsioudiBsnuasuidagm
Fenueannty nMsUiunsruiuntsdeuilnedsadaseadns 7 duneuds uwiifin Reflection uay Ethics in PBL iilola3u
FuRnsTIIMaEMIARMUML Mveteieesdionananssouranmsllugaiiugilugnisld Authentic Tasks fidoslos

Aulangasdluauuwtadu nMsmuiszuunMsUsslivaniudldianiy IDT-CRAS lugn1susewdiusng CAPE (Competence-

'
=

Based Applied Performance Evaluation)

v
o

aussaur SK01-5K08 neluviesieunintu uidanunsansiaaeunanisiteuiluusunasaiunisudlussauuseme asy

wdunsuszdiuanssousnBinsufuRese waenadnsnisisouilddiesasiiou

1691 nseuLwIAA IDT-Academy Model Fsfiaauanysal ATauAqY wazazvioudneninvesliseuluviunaieldfing
IDT ML-PBL LLagmmﬁaﬁﬂU‘Uis&gﬂm”l%t.ﬁ'amiﬁwmé’ﬁaﬂuﬂmiwﬁ 21 leognefivse@nsnn

2. wan1svaaesld (Pilot Study) 91nnguietegi3euieiinnounatsdiuan 236 Au FeinunszurunsiFeuam
Tuina IDT-Academy Model 1uiian 7-10 dUansi wudn man1susediudalsunalneldiniosile IDT-CRAS fAads
AUTIAULIS 8 A1 (SKO1-SKO8) 9EITNIN 2.52-2.72 1INAZUUAY 3 %nagﬂuizﬁu FINTNNUT MILNUIUINT VY

Likert 3 szAvu lagaussaugfifiaafegegnfe aAuAnas1aassn (SKO2 = 2.72) N1308nuuy (SKO3 = 2.72) 599a3u1A0

ANusBUINaImALLlaE (SKO6 = 2.70) druaussausiiadeniande MIAngalins1en (SKO5 = 2.52) uagn1slisulusunsy

¥

(SK04 = 2.61) Faudegluszau asndnunadt usddiarnudndulunisiasuionssulnuiaiy
Wl nansUszlindnmunInainnIsdananuin issuaiuisadeulesanuidnisufunaseldesadaau lnsang
TunszuIunITeRNKUULAEA3IS Yiueud AGY (Automated Guided Vehicle) ianunsausunsiiuiulamenuias fiseu

FWauIn15eunIsyuduiiy n13deans wazAuAnas9asIAiuT el 119 (hSeuu1sdlrulasuansidngiu

U

N15WY 39 Thailand Robot & Coding Challenge 2025 G'zfﬁazﬁauﬁan'ﬁausL%dmwﬁﬁﬁﬁn (Performance-Based

Competence) uagdnenmasslinaog19daLau

4.2 90Usn8na

AW

HaN153988uduI1 IDT-Academy Model a1u130da3uaNIIauENIRAINTINNN 8 A1uvesiTeuiaannaunaidls
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1. gunsimulaiag n1siity Gamification 1w IDT-Academy Model $18n3eAUNSITUILTIINLAZIIAANITAIN

Yy £%

AMUZINNTATNIDNTULLDS TedInalAkiSousoInen ATy mIAIenuLeuINTY NaldaanAdodiui1uIdeves Dichev
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wag Dicheva [5] V]GU'J’]ﬂ']isLSULﬂNLUULﬂﬁ@QlI'E‘]ﬁ']llr]'iﬂLWNLLS\TE]]QSL"ULLagﬂ']iLLﬂﬁiyVWﬂqamuLﬂﬁsUaﬂaLiﬂu‘lfﬂ VUSLAYINU

n134l e Outcome Module (CAPE) @ eUsziduannnisudstuassmidunisenszaunisianalig aussousi8aUjua

= Y o S a a a wa v 1% o v Vo ! A a =
LN RIZIRGINN Guskey [6] qﬂq'ﬁﬂ'ﬁgLNuLmﬂﬂi’]Umagwauﬂ’\l']uWiaiJLLagﬂﬂUﬂq‘WGUaQE‘\JLﬁﬁ]ul(ﬂsmL"i]uﬂ']']ﬂ’ﬁﬂ'ﬁglﬁulfﬂﬂwq‘lﬂ{]
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2. fruanssauiilaniaiu #an 153389 ngI50U 236 AU NUIN ANTIIUERIY ANWARATINETA (SKO2 = 2.72) Uz
N13OBNLUL (SKO3 = 2.72) firiadsgean sesasunie arwseudvamalulad (SK06 = 2.70) waildenndeaity Krajck way
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wialulagldegnfiused@nsnm

3. fruaNssurAnsaiy aussauzsunsfoulusunsa (SKO4 = 2.61) uaz N3ANILATIZA (SKO5 = 2.52) uifeglu
sEAU gandunat uAdsinndnanssauzeudy mm@lmﬁ]mmﬂQ’L’?EJui’&JLﬁﬂma‘lmawé’qﬁsﬁaf\i’wﬁ’mé’mﬁugmmiﬁm%a
nssnzuazmadoulén nadaenndesiuaidelulneves doTan wwdiasug (8] issyinsaeulusunsufislussdudszoy
wazdusiseumsldnaiFousiiuy Scaffold waglassnudosiilenss 4 weuanuilauasvinuznsdeulusunsy

4. AUNITTIUTIINAINALLMAT TaYAI1NN15HY9TY Thailand Robot & Coding Challenge 2025 i ﬂa;u‘ﬁ'mmm
afastaldlilinguifnanisdouiniaaanely uidunguiianunsafiuianaruiianannldiis Ysufsudoulyd
Wasuly uavkAdamiamemiilddisa dnvarildenndesfunuafin Fail Fast, Learn Faster uaze1uves Gee [9] ik

nsissuinlinunmiinannsasrnassnluan nwndeunuasnsiy

5. UDLEUDMUL

1. W@Wamsdnnsiieus Haaunisuszendld IDT-Academy Model Tagysauinis Gamification tienseAUNITSEUSLTIIN

a v v

uazld Outcome Module (CAPE) w3 osileUseifiuanssauztBesufifias JsazviounnumiouvesiiZoulunisudedu
waznsuAdgnidadudeulfetnedfivszdnsnim

2. Beulsvnsuaz st anufnwinagnisnuilifeitesmsatuayunisinnisFeuifiniu Competency-Based
Education (CBE) uwazadiemnuideulesiuniinsudadunie3eanis 1w Thailand Robot & Coding Challenge Lt ot8u

a wa 1

nalnlunisussfivaussousisouluseAud wasenseauannmmMsteudidaliRdunsgruana
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3. @915 aslinisfnwirerenndluidanis venena lugdisoulusedududunasuunivainuaie warludenig
L97%AN LU N1TILATIZUNaReVinwy Critical Thinking, Computational Thinking tag Collaboration 52183n15338AAAM
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Abstract

This research aimed to develop a local learning curriculum titled "Little Banana Expert" for Kindergarten
Level 3 students. The study employed a Research and Development (R&D) methodology, which consisted of three
phases: (1) studying the fundamental data through a review of relevant literature, related research, and interviews
with three experts; (2) developing the local learning curriculum by analyzing the components of local learning
content; and (3) evaluating the local learning curriculum. The research findings revealed the following 1) The study
of basic information for the development of the local curriculum aligned with the local context, problems, and
needs. The topic "Little Banana Expert" was selected based on an analysis of the components of local educational

curricula to develop an appropriate local learning curriculum. 2) The developed local curriculum consisted of the
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following components: the significance and background of the curriculum, vision, mission, student competencies,
desirable characteristics, objectives, learning content, content structure, instructional time, learning materials, and
methods of assessment and evaluation. 3) The quality of the curriculum was assessed using an evaluation form

completed by curriculum development experts. The results indicated that the local learning curriculum on the

topic "Little Banana Expert" for Kindergarten Level 3 students was of good quality.
Keywords: Curriculum Development, Local Learning Curriculum, Kindergarten Students
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Study of the scientific understanding of the relationship between electric current

and resistance in direct current circuits among 6th-grade high school students.
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Abstract

The development of physics strategy requires to explore students' prior knowledge in various content
areas for designing lesson plans, teaching materials, and assessments. Therefore, the objectives of this research are
to design a conceptual test on the relationship between electric current and resistance in a direct current circuit
and to explore students' scientific misconceptions. The test was applied to 51 students and was validated by
experts for content validity, reliability, discrimination index, and difficulty index. The test consisted of 6 questions

covering &4 learning objectives, and all questions met the standard criteria. The survey results showed that students
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had an average sound understanding of 46%. The learning objective with the most student misconceptions was
comparing the amount of electric current in circuits with resistors connected in series and parallel (83%).
Additionally, students’ misconceptions were analyzed from answers sheet into 7 Issues. The most common
students’ misconception was that electric current is always constant, regardless of changes in total resistance or
potential difference (43%). The second, the increasing resistance leads to increased electric current, or decreasing

resistance leads to decreased electric current (24%).

Keyword: Electric current and resistance, Misconceptions, Direct current.
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The Development of Local Curriculum on “Mushroom Kingdom” for Grade 6 Students
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Abstract

This research is a research and development with the objective of creating and evaluating a local learning
area curriculum entitled “The Mushroom Kingdom” for grade 6 students at Ban Prong Yai School under the
Prachinburi Primary Educational Service Area Office 2. The research procedures are comprised of three steps: (1)
to study basic information, examining the community context and the needs for curriculum development, (2) to
develop the curriculum using the backward design approach integrated with the Philosophy of Sufficiency
Economy, and (3) to evaluate the quality of the local learning curriculum “The Mushroom Kingdom” by experts.

For the results of the curriculum development entitled “The Mushroom Kingdom” for grade 6 students,
it shows that the context of Ban Prong Yai community consists largely of families engaged in mushroom cultivation
for commercial purposes. There are also local scholars with the body of knowledge in cultivating oyster mushroom.
Moreover, the needs expressed by school administrators, teachers, students, and parents indicates a desire to
promote students’ knowledge of mushroom cultivation in order to extend their knowledge into future occupations
within the community. This aligns with the Basic Education Development Plan B.E.2566-2570 (Revised edition) of
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Prachinburi Primary Educational Service Area Office 2, which emphasizes on enhancing educational quality,
promoting equitable access to learning opportunities, and supporting learners in attaining career skills and
employment. Concerning the results of curriculum development, it reveals that the curriculum structure consists
of five units: Unit 1: Identifying the key points from mushroom-related news, Unit 2: All interesting points about
oyster mushrooms, Unit 3: From young producers to professionals, Unit 4: Exploring the world of designer, and
Unit 5: Transforming oyster mushrooms. The total learning time is 13 hours. For the result of the evaluation of
curriculum quality by experts, it reveals that the local learning area curriculum entitled “The Mushroom Kingdom”
for grade 6 students at Ban Prong Yai School reached a good level of quality, with a mean score of 4.27 and a
standard deviation of 0.23. This indicates that the curriculum is of good quality; it is capable of promoting the
preservation of local wisdom and developing essential 21st-century life skills through hands-on learning,

appropriate to the context of the Ban Prong Yai community.

Keywords: Curriculum development, local learning area, Mushroom Kingdom
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Abstract

This research is significant because teaching and learning in the Direct Current (DC) Electrical Machines
course often face challenges, particularly students’ insufficient in-depth understanding of the content and the
practical procedures. Therefore, instructional materials integrated with cooperative learning were developed to
enhance learning achievement and promote teamwork skills. The objectives of the study were: (1) to develop and
determine the efficiency of the instructional materials for the DC Electrical Machines course; (2) to compare
students’ learning achievement before and after using the developed materials; and (3) to examine students’
satisfaction with the instruction. The sample group consisted of 15 second-year vocational students in the Electrical
Power program at the Science-Based Technology Vocational College (Chonburi), selected by purposive sampling.
The research instruments included the developed instructional materials, lesson plans, worksheets, a 30-item test,
a group work behavior observation form, and a satisfaction questionnaire. The data were analyzed using mean,
standard deviation, Index of Item-Objective Congruence (I0C), and dependent t-test statistics. The results showed
that the developed instructional materials had a very high quality, with an efficiency rating of 81.24/89.76,

exceeding the standard criterion of 80/80. The pre-test and post-test scores indicated that post-test scores were
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significantly higher than pre-test scores at the .05 level. Furthermore, students' satisfaction with the instruction
ranged from high to very high. These findings indicate that the materials are of high quality and suitable for practical

implementation in instructional settings.

Keyword: Instructional media, DC Machines, Cooperative Learning, Learning Achievement
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?1'6 PID Control

The development of learning activities based on teaching methods using the

Think-Pair-Share technique combined with PID Control media

naugT waysal' uae sauna S1sanantiu?

L oA a p 4 s w - _—

anuivimnssuliih aazasmansandivnsuuazmalulad wnivendemalulanszeoundsuyd

2 A p 4 e o v

anunivimnssulii aazasmansordvnsukazmalulad wninedemalulanszremndsuyd
'Email: Kissada.poll@gmail.com; ZEmail: Nathwut.kow@kmutt.ac.th

*Corresponding Author

uNAnEe
meifeadeiiiiinguszasd 1) iovenuuunhenmsiFeud Fesnmsvssgndldenilusunsuandaneulnsainos lns
THinada iiouddn $2uiude PID Control 2) WtewSeulivy nadugvdnisnisdou Fes mavssgndldnulusunsuuda
moulnsataes Tusiednszuumunpilunuenavingsy neutazvdanisinnisGeus lngldmada ieugan saudvde PID

I a

Control 3) ilefnwiAnuiianelavesiSeusaianssunsSeuimuLuInIMIIansseunsaeulagliinada 1ieugan
Jfiudie PID Control nquuszwnslunisidude fiieuseduuseniatednsinintugs 31uiu 10 au Aildannisiden
WUULRIZA9 LAT e Taun niien1sdnnsifeus wuuneaeuianadugvs wazwuuasunuauiianela n15iAse

v

YoyaldAneds drufonvunnigiu Msvaaey ttest LUUNNANTUS LarAIALINYSEAVEAMALIAMT 80/80
nan1sITenudn 1) Anssuiiianntuiussavsamanannast Tnglde E1/E2 winiu 82.5/85 2) NAdLGYENI9NT5I TN
BouganinneuFsusgaiiduddgmeaiaisedy 05 3) anufleelavesi3ousgluseduinn (X = 4.44, SD. = 0.58)
NanIdpazyieudn msdansiSeuslagldinadaiieugansiniude PID Control Smnuaenadesiunguinisiioudnis
&sPuves Bandura [1] Miumsufduiusiagmsuanideunfaiu diwasensifousiitanumneuagmsiamuiingg

AN
ArdAey : NsiEuIuuLiioudAn PID Control Wadugionnensiseu

Abstract
The objectives of this study were: 1) to develop a leaming unit on the application of programmable
controllers using the Think-Pair-Share technique combined with PID Control media, 2) to compare students’
learning achievement before and after instruction with this approach, and 3) to investigate students’ satisfaction
with the learning activities. The sample group consisted of 10 higher vocational certificate students selected

through purposive sampling. Research instruments included lesson plans, an achievement test, and a satisfaction

ﬂa;umiﬁﬂm (ED) 117 AAUITYNY



v '
o A

L202587EEAAT& ARUCON.  muhemdwmsszdund ‘a3’ ool 8 Tufl 18 Suen 2568 Tswaueanain miflo ogsen
questionnaire. Data were analyzed using mean, standard deviation, dependent samples t-test, and efficiency
analysis based on the 80/80 criterion. The findings indicated that: 1) the developed learning activities met the
efficiency standard, with E1/E2 values of 82.5/85; 2) students’ learning achievement after the intervention was
significantly higher than before at the .05 level; and 3) students’ satisfaction with the learning activities was at a
high level (X = 4.44, S.D. = 0.58). Withe results confirm that the integration of the Think-Pair-Share technique with
PID Control media is consistent with Bandura’s [6] Social Learning Theory, which emphasizes interaction and idea

exchange, thereby promoting meaningful learning and the development of professional skills.

Keyword: Think-Pair-Share, PID Control, Social Learning Theory
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Abstract

This research aimed to improve conceptual understanding about Vectors through the CIPPA teaching
model combined with the Eissco experimental set for 15 first-year graduate students in the academic year 2024.
The 13 multiple choice items of the Test of Understanding of Vector (TUV) were used to test the understanding of
the Physics teacher students as a pretest-posttest. The test covered 6 concepts (Direction, Magnitude, Component,
Vector representation, Addition and Subtraction). The research statistics used were the paired-sample t-test and
Normalized Gain <g>. The results shown that the average percentage of correct answers after instruction is
significantly higher than before instruction (p<0.05). Additionally, the class average normalized gains <g> was 0.89,

as a high range. Therefore, the CIPPA teaching model effectively enhances graduate students' knowledge.

Keyword: The CIPPA teaching model, Normalized Gain, Vectors
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Percentage average score Sig <g>
Pre-test Post-test
32 92 0.000%* 0.89

* Significant 2-tailed
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10. s 4 = —3i + 4j. fdenlafefirvesinmesil Weieuiuunu + x

(A) 126.87°
(B) 53.13°
(C) 143.13°

(D) 135°
(E) -53.13°

3UN 2 segretadnui 10

o v ° a ~ J o A ' a v a o = !
M1I9N 2 LLﬁﬂ(1NaﬁaﬁlﬁgﬂqﬁmauﬂqﬂqNLﬂiﬂlULWEUIULLmaSWULa@ﬂﬂauLﬁﬁJuLLagwaﬁLiﬁlu YIUNANYT 15 AU LagAN

v 4 a 1 s a vV (3
AITUNTIVUININNTITIYU LLUQWWN%WUS%HGQHW?L?BUE 6 Qﬂﬂ'ﬁ%ﬂﬂﬂ

Percentages of the 15 students selecting
a particular choice for each item

(% Pretest / % Posttest)

Vector Normalized
Item %
concept gain
Average
A B C D
correct
answer
3 13/0 0/0 54/100 0/0 33/0
1.Direction 40/90 0.80
10 27/80 40/20 7/0 7/0 19/0
2.Magnitude 12 0/0  47/100 7/0 33/0 13/0 27/80 0.70
2 47/0 13/0 33/100 0/0 0/0
3.Component 5 33/0 33/0 7/0 27/100 0/0 31/93 0.90
8 0/0 0/0 33/80  40/20 27/0
4 Vector 6 47/0 20/80  33/20 0/0 0/0
30/83 0.80
representation 13 13/0  40/13  40/87 0/0 7/0
1 0/0 0/0 13/0 47/0  40/100
5.Addition 4 0/0  33/100 33/0 0/0 34/0 33/93 0.90
9 20/0  27/80 13/0 33/20 7/0
7 33/7 0/0 33/0 7/0 27/93
6.Subtraction 20/97 1.00
11 0/0 80/0 0/0 7/0 13/100
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