ISSN 2985-0266 (Online)

D um(ly,”/.

JOURNALOF s
INCLUSIVE
AND
INNOVATIVE _,

EDUCATION

\ Y
“» /" \‘
ey 3

HOQ =

https://so001.tci-thaijo.org/index.php/cmujedu




Editor Talk

UNUSSUISNAS

ﬁ’?aavhuﬁﬁd’m Journal of Inclusive and Innovative Education

Journal of Inclusive and Innovative Education U9 8 atiu#l 1 (January - April 2024)
ABD 1158153V INSVDIAULANWIAIENT UNIINLIB LTIty (FoLANAD NTENSANWIAIENTENS

(%
v

W Ingae@eslng) Nl nesussanimsladniunismuununsuSuuTensans ieiauIn1g
a a Yo v Y =2 Yo N a =4
nsiduansansidaanin lasunisseusulusedvaina Jeladnisivdeudensarsinudu
13a1589A9ANUYTULALARATTUNANUNT AN NLAZIATIIUNINIVINTUAKBIUBY 1A BLIBY
Inedifmuansweunsfifiunisasatuse 3 Weu Jag 4 atu Afunluguuuuesulay wesidu
A unidluNITINEUNTDIAAINTHASNAIWIYINTNTALAIN LagHAIUIUINTAITAANUUNRDIIVNG

FnIATUNSANYT

vovaunaualaynyu fudutiiausssaming uianssy Wewmeunsmansaumsfng
WusuIuNIn NBIUTIUISANT Journal of Inclusive and Innovative Education fauduaidu
081309 uazdsaadafuunaruningaulanfunisfiansundfunesan e es wazdudsus
voiauoLLy Wethluiwu Usuusnuamsansldiiassudsdunely

Journal of Inclusive and Innovative Education ﬁL‘Jﬂ‘VimaLﬁaiﬁLﬁﬂﬁuﬁﬁﬂLﬂuﬁaﬂmﬂ
TumswaniUdsuious wiasnuTunsweunnauide uinnss wavesnaus i fidamnm

9

guiduaunimuinisiginisnufnemans/aseansiugaadownanisufsunisnseus ves

™ v v oa =

UNITINT 8139158 waztnAnwszay %@ﬁﬂ‘iﬂ’]@‘éﬂﬂﬂ’l’]ﬂ%’)’]ﬂLLﬁ%ﬁNW@ig?ﬂIUi%ﬁUﬂﬁa

S99ANERT19158 AS. N3N WN2AY

UFIUITNI91587



1'%
LRT1UBN

USI4151135

AMSANYIAIEANT UWINSISULTEI ML

JOIANENIINTY AS. ATNT WNIAS

SO9ANENTI015 Alang U

TOIANENTINITY AT.OUDUNT LANNATAUAS

JRIFNANTIITY TN LURITT

SOANENSIITY AT AUNYTH DUNFIN

TDIANFAAIINITY AF.FUNTNAU ANTIANY

SOIFERTIANSY f5.898N5 YLURY5Y
SOIFEARTIANTY 73.84101 aA1YA
$04AARTINTY NT.aVEAN 33
Quﬂéwmamwmié a5 inesny u‘wqwé
g}u'wmam'mié fs.uvR SAn1nsal
Quﬂéwmamwmié f5.uadnwal Weua
;}mmamwmié n3.gl3a350 ‘mzy’m;
Quﬂéwmamwmié quun3 Aufies
;}u"wmamwmié AT.LAUALNT WS
;}u"wmamwmié a5 Jususa dlunisal

HYILAARNTIANTEY A5.UIHS BUNLIUAS

=)

;}u"wmamwmié fT.YYT LA
éﬁaamamwmié A3.aVsARyaL Aneinys
Qﬁaamamwwé a.tunudta uasoos
KTIBANEAATIANSE A6 N
KTIBANEAATIANIE A.5130] V198N
Qﬁaamamwwé 79.03gWA UAISNYS
KTBAEAATIANIE AT AT NaLTee
;}d’wmamwaﬁé n3.q1e Rueg
NTIBANAATIANIE A3 ATy ALY
;}d’wmamwaﬁé M7.001U NI
Qﬁaamamwmaé m.ﬂmﬁ‘wg antium
KTBANAATIANTE ATNARL AU
919198 75.15391 yreR

919158 AL.NsTNe TsauAsiiana
919198 As.atud oounrlas

919138 A5.WIAN BunTay

9197158 M3.398Y1 KA

BN o

919158 AT.UTEUY Al YUTEAY

2

W dedeslug
unAnendeideosl
unAnendeidodl
W dedeslug
unAnendeideosl
W ddeslug
unAnendeidodl
W dedeslug
wrIngdedoslug
wnAnendeidosl
wrIngdedoslug
wnAnendeidodl
wrIngdedoslug
wnAnendeidodl
wnAnendeidosl
wIngdedoslug
wnAnendeidosl
wIngdedoslug
wnAnendeidodl
wInedudoslug
wIngdedoslug
wnAnendeidodl
wIngdedoslug
wnAnendeidodl
wIngdedoslug
wnAnendeidodl
wnAnendeidodl
wIngdudodlug
wAnendeidodl
unAnendaideosl
wAnendeidodl
unAnendaideosl
unAnendeideosl

UUINY Tl



919138 A5.TUMN gUTems
KTIBAEATIANIE A.NASN YYATITH
$OIANANTINTE N3 IAATY 1TTUNART
$99MART19138 A3.MAQE Fhnlsauyna

FRIMARNTIANTEY AT.IUUIN LIDFITTUNT

HYIBANANTINTE AT.UTERUSANR NuBUNS

HYILAARTIANTY AT.aUNLTA Ngrdune

KeATAnT19738 A3 fuilty Ussnames
Qyﬂhamamwmié n3.lim Sn91tiun
Qyﬁéuamamwmié n3.35080 Tadla
HIATANSI3E AT.03EIN LATRYEY
Kemanses asale Aden
919138 A5 Tufinn dansu
$OIANANTINTG ATAUTITNE ARTI
$04ANTINTY N3.A2NNA leTIInTAn
;}u"wmamwmié P3.aNA3YA WNaA
KTIBAEATIANIE AT.ANBTY 1AM
g}u'wmam'mié A3l AURRRY
KTIBAENTIANTE AR qaLATYg
;}u"wmamwmié n3.A5A maauun
919138 A%.a30 L3eAina
KTBAEAATI9138 73,805 Fua
$94MANT19136 A3 F0U AMYIA
;}zhamamwmé A5.AUR Yuv
Qﬁaamamwmaé n3Alansal Jugyian
;}zhamamﬁmsé A3.An3Eadng NsuAnd
Qﬁaamamwmaé n3.045301 TaL5T
;}d’wmamwaﬁé 73.55701 nosaoy
919138 551915 11deL01

919138 A5 J¥517 NoRusTIY

a

;Jﬁdaamamﬁmié M3.83% ANV
Qyﬁdwmamwmié m.qwaﬂ duns
919158 n3.lvmdal sudes
SOIAANIINNTY N3 3582550 LA
509ANEANS19150 A3 ARIN DANSIAY
SO9ANEANSI150 NS035 HeA
SOIFERTIANY m.ﬁgmmiﬂ fumves

HYIUANARTINNTE AT.NIAGT UN1IINT

unAnendeideosl
UMTIENSUNUASANERS LN
WIS UATANERS FIUNILEY
UMY UFEUATUNTILTA
UMY UFEUATUNTILTA
UMY UFEUATUNTILTA
UMINYIDUFEUATUNTILTA
UMY UFEUATUNTILTA
UMY UFEUATUNTILTA
UMY UFEUATUNTILTA
UAINYIUAIUATUNTIL TR
UAINYIRYFASTUATUNTILIA
UMY UFEUATUNTILTA
waamaaﬂmﬁwmé’a
wammaﬂwﬁwmé’a
wammaﬂwﬁwmé’a
waamaaﬂmﬁwmé’a
wammaﬂwﬁwmé’a
waamaaﬂmﬁwmé’a
wammaﬂwﬁwmé’a
waamaaﬂmﬁwmé’a
aotunIsnadnm
UNINYIGENELEN
UNINGIRENELEN
UNINYIGENELEN
UNINGIRENELEN
UNINYIGENELEN
UNINYIGENELEN
UNINLIRENELEN
UNINYIGENELEN
UINYIRLQUATIVE
UTINYUATIVIT
UMY UATI¥ETT
WIS U EASANERS UL
WIS EASANERST U1
WINGTUNYATANERS UL
WIS EASANERST U1

UAINYNQYUNEATAIFNT UIIUU



yYIerans1nse as.degdan Jayan

<

HYILANANTINTY AT. NATIUNT BATAUITAY

KATANTI9738 AT.3 suneen bRy
919130 n3AEsAANA Foene

919156 03.355M10 WaAnAGeS
$09FNANT19156 5. T WLy

o

HYIUANARSIANTE AT.ASITIU ITTUYNG

a

TURwy

«3

Qyﬁéuamamwmié A.dndde 3
919156 AT.UAINGY NAUYFAE
HATANTI9738 AT STy e
KTIBAEAATIANIE A3.aVBA Fnngi
g}u'wmam'mié n3.391 UsgAvswa
KTEAanTINes A3 duls unaudl
$04MANT19136 AT T Tundia
SO9MANTINS0 B8NS audng
Npmanses aslveds Suss

919150 03 lvemey Fosgnssa
NTBAEAATIANIE A3.8ms Taug
$O4MANTITH 73,374 25500
KTIBAERTIANSE A.ATRY0 UTLTN
KTEAAATIANIG AT.DLT NBUNS
Qﬁaamamwwé A3y gaa
;}zhamamwmé A5.AIUN ﬁmﬁyaga
HIATANSII3E AT.0990NT VBN
;}zhamamwmé nsatums wulwyaeiian
Qﬁaamamwwé PIBoLNT VAUATY
HIATANTI9730 A3 2330UUTENT quartan
KTIBAAATIANIE A3.ATONT A9l
$94MENT19138 A3.9103 udllnea
KTBAEARTIANIE A3 Asznsal Inumas
Qﬁaamamwwé AT.ARTRUA quyyELs
KeemanTaes a1l dennidey
KTBAEAATIANIE 3D Bum

919130 09.q1n91 anarUsEIasy
KTBANEAATIANIE A3, 112N WILAN

K§YI8En51138 A5.J8vSan Jeyan

¢
<

TOIANANTIITY AT, WURUUN FRaANG

UMINYIRYTIVAYUMETAY
uTinendeesquiaus
MIEEN
UIINIREINVAYNNENT
Tsassuialurie widw

Y RPVRRER R
unTInendesssumans
WSS TINAAR
unTInendesssumans
unTinerdemalulainszaeanaisuys
wningaemaluladayusnaniunn
W SUAALATUNS
YRV TR RITN
UINeReing
UAMEI§e v UL
UM §e YUY

U InegduUeuLNL
UM §e YUY
UNAINYIRYTIUANA
UMINYIRYULFIT
UMINYIRBULTAIT
UNINYIRBULTAIT
UMINYIREULTFIT
UAINYIRYULTAT
UMINYIREULTFIT
UAINYIRYULTAT
UMINYIREULTFIT
UMINYIRYULTFIT
UNINYIRYULTAT
uAnede s dedi
wningdessinided
uAnede s dedi
W Anede vl
W Anede vl
uAnede st dedi
RPN TR REFRL R R RITAR
UNIMYIRYTIVAYUMETAY

UAINY QYN EATANENT



eDe

TR9ANERSID15Y 19.89251 Teunnn
SOIFANEANSIITY AT IIUUN JUNTN
TRIANARNTIDITY AT.LNUT TOUDUANA

a

HIIBATANTI3E AT.ABER7 Rl
KUIBATARTITE AT RUNILN I5T0UTION
K8ATANT19738 A3 fuenin e
KTIBAEAATIANIE A3.asyY SunTgana
HIATANTI930 AT.E03 IUUTT AT
$4MANTITE AT ANTN1 e
919138 A5l Anenalwlsoy

HYIUAEANT19158 AT.JSUUTYEY AdlunAny

NTIAUIANTUIUNAY

KTIBAEAATIANIE A3 QIUUTLATYg
g}u'wmam'mié ATy %’uw%sgaqa
JOINANTING A5 YU L%aqaﬁimw‘i
Qﬁaamamwmaé 75.959311 1330YaY
p}d’samam'ﬁ]'ﬁé n3.02318 ATe
Quﬂéwmamwmié a3 Juriiey Ussyunes
$DINARTINTE N3 IAATY 1TTUNART
09NANTIN5E A5.8a57 Tesnan
$4MARTINTY N3.ANN TeTInTAn
Qyﬁdwmamwmaé iﬂi.ﬁ’]EJ%;ﬂ SHPGRY
;Jﬁdaamamﬁmié n3.096 mmuu‘ﬁ
Qﬁaamamwwé A3 B0UNS MUY
509FNANT19158 AT Fundifs
919138 A5l Anenalwlsay
Qyﬁdwmamwmié 3. L8N WA
;}zhamamwmé 7508250 Jayeyn
Qﬁaamamwmsé n3.U3uU3vey Adumang
;Jﬁdaamamﬁmié A3 LYl Douay
Qﬁaamamwwé A5 hiusta uasees

9197158 M3.398Y1 KA

WIS YASANERS
WIS EASNERS
wIneIaeAauIng
wIneIasAauIng
WNINeaefalIng
wIneasAauIng
WNINeaeAalIng
wIneasAauIng
UAINYIRYTIUANS
UAINYIRYTIUANS

UIMeSealeriesIsunssY

WNINeaefalIng
wINeIaeAauIng
UMY UFEUATUNTILTA
LIRS UATUNTILIA
UMY UFEUATUNTILTA

UNMINYIYATUATUNT ISR

UNINYIRYLNYHTANFNT ALWILEY

UMTINeFINYATANENS
PNAINIAULMTIN
PNAINTALMTINgS
PANILINES
UMINYIRYULTFIT

WM dere ULy
UMINYIRYTIUATNAY

YRV TRREFRLAFGRITAR
UMINYIRYTIVAUMETAY
UnImedealeriesssunsY
winededesduy
uinedodesluy

UINeaeTe sl



UNNAAIT MoEN
UNEINVY FUVORRL
weawysal nilueds
wesuning gaeus
d1ineu NBIUTTATBNTNTENSAULANYIANENS MUBUIIMNTNUITY
Az ANEIANERS uavendudodla 239 0.8 RLEAN
o JleaTedlvy a.Fesluy 50200
Tnséwn 053-941213

dlua cmujournaledu@gmail.com

ANYUADIN - ?iqmmﬁﬁuﬁ
Journal of Inclusive and Innovative Education
atfufl 1 January — April
atufl 2 May — August

atfufl 3 September — December



a‘\SﬁnJ | Content

1594 R
Tunamsiaanududusznounsvastindnussiudszniadietnsivinsugs
FINAAUNUAMZNTINNITNITONTIANY T9rInLTe sl

The Measurement Model of Entrepreneurship of High Vocational

Certificate Students under Office of the Vocational Education Commission
in Chiang Mai Province

PIU UNT AL TVRG DUNZEURT oo, 1

AnuduiusiBsamn lumsindsurumdsudunisianisSeudiierdrFudumie
A vdTuuIundwdanauaunaldvainAnenag IINeIaeaIaUATUNS
Causal Relationship of Learning Management Preparations for

Taking New Teaching Positions in Southern Border Provinces of
Pre-Service Teachers of Prince of Songkla University, Thailand

anns Fesgy esowa Ay ol auee

gNR 8A3AANa AT IAUAL UATWITITU WINBUL oo 16

mﬁﬂisnaumﬁmiﬁﬂﬁiﬂ%Lﬁaﬂaaﬂuﬁ?]fN'l‘wumﬁﬁGlﬂmz&lqwﬂmaﬂi‘uazé’aﬂuﬂ'\am%
NANINYIRBYIN: N15ATI21RIAUTENDULTNEUEY dududas

The Second-Order Confirmation Factor Analysis of Elements for Internship
Site Selections of Students in the Faculty of Humanities and Social Sciences
at Burapha University

WANIA FUAIN WIANY WUTYTT UAZITTUUTEA BUGNT oo 31



a‘\SﬁnJ | Content

1594 WU

{]aifﬂLLaznizmumiﬁwm;:Iﬁﬂuam'mmL‘%ﬂumiwﬂaauman'\sﬁnmwﬁuma

Y

Tuitugu (O-NET) dutszaufinunii 6 Jvmudanguuaslsafourisvau
Tuuszindlne

Factors and Processes Contributing to Grade 6 Students’ English Achievement
in the Ordinary National Educational Test (O-NET) of Peripheral Schools in
Thailand

YUART DVTEVIDL.eoeeemeeemmssmmsassssssssssessssssssssssssssesssssssssssesssessssssssssssesssssssssssssessssssesssnseneees 46

nsWaNUIANsIIM s sAnue R aNTsausdSeuTuAnTsu 21
YaINANYIIVIBNATIEAUUTZOUANEN

Development of Educational Innovations for Developing Learner
Competencies in the 21st Century of Students in Elementary Education
WY Uludiiiey Seun ﬂﬁlu%aja ALADU 1370UNA

¥

AAITIU VUYR UAZTVAUT FATUA D eeeeeeeeereeeeeeeeeeeeeeereeseeeesseeeseeseeeeseeseeseseses oo eessesseeee 61

nsAnwIAmEmsalunsuAtnmnvasiinGou defanssu STEM iuszgnd
wwrRaREndlunseanwuy WiuguuwuunisinnisieudlaeldUaundugiu (PBL)
WAZN1TIANITLIIUTUUUHENNEIY (BLC)

The Study of The Problem-Solving of Students Competence with STEM
Activities applying Physics concepts Through Problem-Based Learning and
Blended Learning Classroom

NTUAYUN FTOYAT UAZ FTANITTO TUARY.eeeeeeeeeeeeeereeeeeensnennnesssessssssssssssssssssssssssssssssssssaens 76



a‘\SﬁnJ | Content

1999 "
ﬂ']i‘l/l‘UVI’)‘L!’Jiiiuﬂii&lEJﬂ"]\‘iL‘icj‘LIiS‘U‘ULLaZﬂﬂiaLﬂi’wﬁaﬁﬁﬂuﬂl'ﬂﬂ
sUuuumsdansBeudifedudiunisiadnszivastinSeutusiseafnuinoudu

A Systematic Review and Meta-Analysis on Learning Management Model

to Enhance Analytical Thinking Secondary Students

LABIAT LOIEYLNR  AEYIUT ANTIITUY UALYTU FITT I 91

nswaTueansiansdeudtenininuesvasinFeudusiseafnunoutans
Tuwwranas Yssmaanansasguszansdlaeuszenguaid:
N15ATIZRADNINEALT 9B U

Development of Self-Directed Learning Measurement Model for High School
Students in Sekong Province, Lao People's Democratic Republic:

A Confirmatory Composite Analysis

MUY ARHZI UAE GUNTHIU FVTIANITY.oorenecrrrrnecrn s 106

ANSNAILIAIBUUYIIUIENNBENITAALTIATUIUVBIUNLS I UTUL SO UAN BN UAY
TaeldmatiALusTuIAT LR
Developing Predictive Models for Computational Thinking Skills

of Lower Secondary School Students using Machine Learning Techniques

'3 " L3

YA VITTLLUUN UAZ UUNAND TUNTYL .o ssnssesnneees 120



8150[1] | Content

 ————————————————————————
13949 MU

N1SWAILILIANTTURBITUETDUATLUANITaRIULUIANEINENTLaeTY
ansaunsaiifiugiu edasiurinugnsiamniundsngqudmiutndnen
d1v1n15UszauAned

The Development of Metaverse Virtual Classroom based on
Multidisciplinary Approach Using Scenario-based learning Education

to Enhance English Communication Skills for Elementary Education Students

v

TAUT NAUTY UAZ DU TNTUNDeereerrrreererererereessesesessessssssssessessssssssssesssssssessesssssssssssee 135



Journal of Inclusive and Innovative Education, Vol. 8 No. 1 (January - April) 2024

Tuamsinanududuszneunsvasindnussiudssniadetnsivdntugs
A INAFIUINUAMZATTUNITNITENYIRNWT JINIALTB 9N
The Measurement Model of Entrepreneurship of High Vocational Certificate
Students Under Office of the Vocational Education Commission in Chiang Mai

Province

13U AU wag UIHe BUNTUAS 2

Taweep Kantawee!” and Nampueng Intanate 2

L2 aug@nwid1ans dmInedeideding

(Faculty of Education, Chiang Mai University)

UNANED

v ¢

o -~

n1533uAs 8 Tng Uszasaiiie Wauiuaznsiadeuaunsevedlunanisinanuduy Usenaunisves

= o

UnfnwszaudsematednsinIndugs ddndinauanenssunniser®ifing Jarialedduu Suim 550 au
quiredlaglynisauiiosnsuuulusiy (Stratified Random Sampling) A3esiiadde fe wuuasuaiueIdy

HUSENBUNNT HUUNIATUTEINNAT 5 52U 91U3U 29 Y8 AAudeiuvisaty (Reliability) n1fiu 0.936 TiAszw

Yoyan1aiAildeuTIeoLazNTIlATIzesnUsznoulesBudusuduass (Second Order Confirmatory Factor
Analysis: 2" CFA) meluUsunsy Mplus 7.4 uansidenu TuaanisiaamudugUssnaumsvesindnmse sy
Uszmadetnsindntugs fanunsaddlasiaisuazaanassnaunduivreyaideuszdng Ussnauaas
4 gsAUsznoy 10 #Usd lawn 1) anunandes 7 2 fued Ao Anunailanaide wasanueanumeATIALLIAY
2) anufiutnnssu 1 2 st Ae mafienuAnFuassasss wasnslawealuladlunisieu 3) mavinuden

o

1 3 FU9T AD NITINBEUNITIINIUAINUT NITWENUILBNNE LAZANUATINITALUNNTEYITUY kA 4) AIUABINTT

AudNFe &1 3 fausd Ao nisfilmunglunmsianuiidae anuysiuneierinulnass wasauiulevey
Tunsvheu daanudennassnaunduwniiu x%= 22.777, df =16, p-value = 0.1198, CFl = 0.998, TLI = 0.993,

RMSEA = 0.028, SRMR = 0.014 Han153A5Igvvayanud Audminesalsenauddutui 1 da1senin 0.666 f

o '
v a

0.846 LarANIMINBIAUTENBUAITUTUN 2 1A15E1I19 0.934 D9 0.960 1agaIAUsENaUAINNABINITANNENSD

fanhvtinesnysznaveadan sesanAe MSYIUGeN, ANUTLIRNTIN WagAUNaLEss Auaey

Arddey: lumansian anaduguszneums dnfinwiseaudszniatiednsiunTndugs



Journal of Inclusive and Innovative Education, Vol. 8 No. 1 (January - April) 2024

ABSTRACT

The purposes of this research were to develop and validate the measurement model of
entrepreneurship among high vocational certificate students. The research samples were 550 high
vocational certificate students under the office of the vocational education commission in Chiang Mai
selected sampled using stratified random sampling. The research instrument was questionnaire with 29
items of the 5 rating-scales. The reliability of the entire questionnaire was 0.936. The data analyzes
employed descriptive statistics and second order confirmatory factor analysis (2" CFA) by using program
Mplus 7.4. Preliminary data analysis found that the model fit the empirical data and accurate measurement.
The entrepreneurship measurement model consists 4 factors and 10 indicators namely 1) risk taking, it
contains 2 indicators, namely enterprising characteristic and tolerance of ambiguity 2) innovativeness which
has 2 indicators, namely creativeness and using technology 3) proactiveness consists 3 indicators, namely
planning ahead, opportunity Seeking and competitiveness lastly need for achievement consisting of
3 indicators, namely goal orientation, perseverance and personal responsibility. The model development
and validation resulted in x2= 22.777, df=16, p-value = 0.1198, CFl = 0.998, TLI = 0.993, RMSEA = 0.028,
SRMR = 0.014. It was found that the first and second-order factor loadings were between 0.666—0.846 and
0.934-0.960, respectively. The variable with the highest factor loading were need for achievement followed

by proactiveness, innovativeness and risk taking respectively.

KEYWORDS: Measurement Model, Entrepreneurship, High Vocational Certificate Students
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Mean Square Residual (SRMR) A233A1%1n21 0.08 (1106111117 0.05 wanIdennassfuin) (Damrongpanit,
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Table 3 mslasevadfilomuvasiudlulnanisiannudugusenounis

AUy X S.D. Min Max Sk Kur
RIS 1 3.774 0.435 1.300 5.000 -0.333 0.196
RIS2 4.135 0.402 2.000 5.000 -0.560 -0.069
INO1 3.909 0.393 1.700 5.000 -0.165 -0.441
INO2 3.924 0.464 1.300 5.000 -0.311 -0.228
PRO1 3.869 0.552 1.000 5.000 -0.347 -0.105
PRO2 3.893 0.407 1.700 5.000 -0.158 -0.402
PRO3 3.283 0.779 1.000 5.000 -0.097 -0.501
ACH1 3.841 0.530 1.300 5.000 -0.410 0.049
ACH2 3.921 0.497 1.700 5.000 -0.375 -0.247
ACH3 4.015 0.454 1.700 5.000 -0.498 -0.090
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ANES ﬁ‘uummmﬁmﬂ’uémaaﬁaLLUiﬁammiﬁTaaﬁzm'N 0.592 1 0.684 uanmFILUsFnmAlanely
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FafenanduiuseyluszAuUunans (Kamket, 2012) d518aidendin13199 4
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Table 4 duuszansanduiussensduadlulumanisinnnuduydszneunis

fiauls | RIS 1 RIS 2 INO 1 INO2 | PRO1 | PRO2 | PRO3 | ACH1 | ACH2 | ACH3

RIS 1 1.000
RIS2 | 0.512** | 1.000
INO1 | 0.516™ | 0.527** | 1.000
INO 2 | 0.472** | 0.469** | 0.500** | 1.000
PRO 1 | 0.438** | 0.447** | 0.478** | 0.460** | 1.000
PRO 2 | 0.515% | 0.582** | 0.507** | 0.495** | 0.604** | 1.000
PRO 3 | 0.472** | 0.238** | 0.433** | 0.398** | 0.431** | 0.462** | 1.000
ACH 1 | 0.544** | 0.498** | 0.561** | 0.490** | 0.568** | 0.644** | 0.536** | 1.000
ACH 2 | 0.551%* | 0.549** | 0.516™* | 0.466™* | 0.492** | 0.598** | 0.458** | 0.663** | 1.000

ACH 3 | 0.495** | 0.488™* | 0.457** | 0.499** | 0.553** | 0.557** | 0.398** | 0.592** | 0.684** | 1.000

3.774 4.135 3.909 3.924 3.869 3.893 3.283 3.841 3.921 4.015

S.D. 0.435 0.402 0.393 0.464 0.552 0.407 0.779 0.530 0.497 | 0.454

Bartlett’s test : XZ: 2836, df=45, p-value<0.001, KMO=0.929

wamié’mmwéf’gm%mmLﬂjuﬁjUizﬂaUﬂ'rimaqﬁ’ﬂﬁﬂwﬁsﬁwixmﬂﬁsﬂ’m%ﬁw%’uqﬂmmaﬂmmaz

A

MAefiAnves maemauiauefiusdnerdsrauitofinnsanauminzan wuan Tueanisianandu
yUsznaunsveindny Usgnauais 4 esausznau 10 #ausd laun arwnandes (2 #usd) arwiiuianss
(2 #2098) Mevhanudegn (3 #Usd) wazanuaeamsmNdNsa (3 fusd)
devhmafununumeyanntn@inydiuau 550 Au munseufudvnmy wahmsleseteyane
nsinsizresaUsznaufeBudusuduans nuan T,mmamﬁmmﬂmﬂwiﬂizﬂaummmﬁ’ﬂﬁﬂmwﬁu
Usgmedotnsindndugs aulassassvasasnlsenavuasiusinuauuiigiu nouuiulunadadviai
aonAaesnaundufureyadsUssdng Wy X2= 161.802, df=31, p-value = 0.000, CFl = 0.954, TLI = 0.933,
RMSEA = 0.088, SRMR = 0.033 LLawé’qmﬂU%uI:uma"l,hyﬂ"]ﬁﬂuﬁmmaamﬂgaanamﬁuﬁ’uﬁaaﬂa@qﬂswﬁ’ﬂﬁ Wy
Xzz 22.777, df=16, p-value = 0.1198, CFI = 0.998, TLI = 0.993, RMSEA = 0.028, SRMR = 0.014 LLﬂﬂﬂIVTLﬁU’J.W

lupaauuAguiinuaennaenaunfuivreyaiausednvegluseiud 19as18nnannsan 5

Table 5 A@UHNSRATUIANEDAAGDINANNAUTBIL Lfﬂaﬂ’l'ﬁl@ﬂﬂ]’mLﬁju@‘ﬂi%ﬂa‘Uﬂ'ﬁ

Al . naulsuluaa naausuluag
u LNEUIINITNITUN . — . —
ANUNAUNAUY A1 N1ININIUN A1 N1ININIUN
x2 luiifeddyneada 161.802 g 22.777 .
Taipnu WU
p-value (p>.05) 0.0000 0.1198
x2/4f < 2.00 521 Tannu 1.42 HAY
CFl > 0.90 0.954 ey 0.998 HAY
LI > 0.90 0.933 HAY 0.993 HAY
RMSEA < 0.05 0.088 Tannu 0.028 HAY
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SRMR < 0.05 0.033 oy 0.014 oy

HAN1TUTEUINAINITITADTA199 A1ulATIET19N15TAUTUR USENOUNIT WULT NANITILATIZN
peAUsENOULEUIUIUAUTEN 1 310 10 AIUed Tunsaudusnndinlyinluinavesnuseneuiiadmnin

23AUTENULANANINAUYDY 1l Ted1Ayn1aliffnsedu .01 Nndu uazileinnsansesnlsznaulaveasy

v
v

fail 1) psrUsEneuAENaLdss (RIS) ﬁhwﬁwwﬁﬂaﬂﬁﬂszﬂawaqﬁaﬁaﬁﬁugﬂﬂ:LLuummgmwhﬁ’u 0.757 (RIS1)
ua 0.688 (RIS2) fiarmdosiumiiu 0.572 uay 0473 srwd1du 2) ssausznaumuiiuinngss INO) datmiin
aﬂﬁ"dizﬂawaaﬁaﬁﬁiugﬂﬂ:LLuummgmwhﬁ'U 0.727 (INO1) wae 0.690 (INO2) fasidesiumnfiu 0.529 uaz
0.476 muddy 3) ssaUsznauMiiusgn (PRO) fmtmtinesAussnouvesiaustlugunziuLmnsg iy
0.731 (PRO1), 0.820 (PRO2) uaz 0.666 (PRO3) $iA11uLd osluniy 0.534, 0.673 wag 0.443 Auaneu
4) 3AUTENBUATIIABINITAINENSD (ACH) ﬁmﬁmﬁﬂmﬁﬂisﬂawmﬁaﬁdﬁﬁlugﬂmLLuummyuLmﬁ’u 0.846
(ACH 1), 0.785 (ACH 2) udz 0.720 (ACH 3) lauidesiumniu 0.717, 0.616 uaz 0.518 mudsulneilsoasiden
Fansnsdi 6

Table 6 wamsinszresnlszneuldudududuiuiiaewedlumansineuduyussnounis

29AUTZNaU Ut b ,3 S.E. Zvalue | p-value R2
Susfutudt 1 (First Order)
. o | RISt amunanlanenide 1000 | 0757 | 0028 | 27361 | 0000 | 0572
AIUNANALS :
RIS2 AYNBANIURDAIIY
(RIS) v 0.875 0.688 0.029 23.655 0.000 0.473
AL
. INO1 nsfiaanuAn3Sa
AN y . 1.000 0.727 0.028 25.615 0.000 0.529
5 49198530
Wwinnssu - 5
INO2 nslamalulad
(INO) . 1.030 0.690 0.030 23.347 0.000 0.476
Tunsvinau
PRO1 N19779UHUNTT
. . v 1.000 07254 0.025 29.401 0.000 0.534
L U
mMsiudagn
(PRO) PRO2 nsuamlond 0.964 0.820 0.022 38.046 0.000 0.673
PRO3 AIM@INSAIUNS
C 1.083 0.666 0.035 19.169 0.000 0.443
et
ACH1 mstidmsnelu
3 a4 1.000 0.846 0.018 45914 0.000 0.717
y MsiaunTaLa
AIUADINS —
. ACH2 A21313351 Werenl
AIUENID 3 v 0.897 0.785 0.021 37.609 0.000 0.616
aulnase
(ACH) —_
ACH3 anusuiintou
. 0.789 0.720 0.029 24.813 0.000 0.518
Tunsvinau
Susiuduil 2 (Second Order)
ALy mwmay%?i"m (RIS) 1.000 0.922 0.027 34.606 0.000 0.849
HUsznoUNs | anuiluinnssu (INO) 0.927 0934 | 0.027 | 34.477 | 0.000 | 0.873
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Table 6 nansinszresnUszneuldudududuiuiiaewedlumansinanuduyusenounis

29AUTZNaU FIU b I SE. | Zvalue | pvalue R?

(ENT) M3¥9ULTesA (PRO) 1117 0.947 | 0.021 | 44.953 | 0.000 | 0.896

AUABINITAUANST
(ACH)

1.287 0.960 0.019 | 50.468 0.000 0.921

INA159 6 WINNASUINANITUTEUIUA LUAIUNNTILATIENDIAUTLNBULTEUTUB UAUTUN 2 WU
nnesrusznauiiandminesausyneuluguaziunninsgiuesluseiugs lngasausznaunnunenIsaudnsa
fmnhwitinesnusznauadan (0.960) T99a9ABNTYINNULTIIN (0.947), Auiiuinnssy (0.934) uazAunaiies

(0.922) audwiu Fauanansangugesdiduddgniaiansedu .01 nneswdsenay siufsdanuweiulunisia

LLmazam‘Uixﬂauagizmw 0.849-0.921 518azLdenRInINg 1

(R?=0.849)  0.151**

3 0751 RIST  le—0.428*
AUNANLELS
0688*%
RIS2 «—0.527**
(R*=0.873)  0127*
0.922%*
=3 *%
012’(* INO1 [«—0.471
AMULUINNTITU
0-690%*
INO2 |&—0.524**
Ay gk
} : 0.104%
HUsENOUNNT 0.947%* (R°=0.896) e PRO1  [¢—0.466*
U . 0
MIYNUBEN 0.820%*
PRO2 [|€—0.327**
9,
65**
PRO3 [€¢—0.557**
(R?=0.921) 079"
0.960**
v 08067 ACH1 [«—0.283**
ANUABINTT
o = 0.785%x
ANNUZLSR 0? ACHZ ‘_0384**
20**
ACH3 |4—0.482**

x?-= 22.777, df = 16, p-value =0.1198, CFI =0.998, TLI =0.993, RMSEA =0.028, SRMR =0.014
MUELNR ** p-value <.01

Figure 1 namsinszmiumansinanuduruszneunisvestinnwssiuuszmatioUnsivdndues
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ABSTRACT

This study was aimed at analyzing the causal relationship of learning management preparations for the
new teaching positions among pre-service teachers in the southern boarder provinces of Thailand.
The data was collected through a five-point scale questionnaire on the preparedness of pre-service teachers for
assuming a teaching position in the area. The research sample consisted of first-year to fifth-year students from
the Faculty of Education and the Faculty of Islamic Studies at Prince of Songkla University, Pattani Campus, during
the academic year 2019, totaling 299 individuals. The questionnaire included three sections, namely, general
information, preparations for becoming a new teacher in the southemn border provinces and the causal
relationship of the preparations for assuming a teaching position. The data underwent the partial least squares
structural equation modeling (PLS-SEM) technique to estimate paths of the relationships. It was found that
according to the coefficient of determination (R%), all six embedded variables could explain 31.60% of the
variation in the dependent variable. The hypothesis testing of the structural equation model identified three
statistically significant factors positively influencing the preparedness of pre-service teachers: the quality of
university curriculum, motivation for assuming a teaching profession, and the roles of public sector organizations.
The results of this study can provide policy and pedagogical implications for the enhanced quality of university
curriculum which promotes the transmission of content knowledge and the ability to integrate appropriate

pedagogical strategies with the local contexts.

KEYWORDS: Pre-service teachers, Learning management, Southern border provinces of Thailand
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ABSTRACT

This study aims to analyze the determinants of decision-making regarding internship site selections
of students in the Faculty of Humanities and Social Sciences at Burapha University. The study employed a
mixed-methods approach, the research utilizes an instrument development design in the research plan.
The research methodology unfolds in two distinctive phases: Phase 1 involved qualitative inquiry, collecting
data through group interviews from three distinct cohorts, each comprising seven participants. This phase
elucidated four pivotal components influencing decisions regarding internship site selections. Phase 2
employed a quantitative research approach, gathering data from 489 fourth-year students during the
academic year 2022. This phase utilized a 30-item questionnaire based on a 5-level Likert scale. The
assessment of tool quality was conducted through second-order confirmatory factor analysis, unveiling
reliability values ranging between .838 and .915, coupled with convergence validity estimates spanning from
.533 t0 .636. The model fit indices, X2 = 731, df = 227, X2/df = 3.220, CFl= .941, TLI= .928, NFl= .917, RMSEA
=.067, SRMR = .058, substantiated the adequacy of the employed methodology. The study can conclude
that the decision-making factors pivotal to internship site selections encompass four distinct factors.
Motivation emerges as the foremost factor, followed by organization image perception, future career
expectations, and aspects of personality and self-development, each assigned weight of .990, .980, .820,

and .770, respectively.

KEYWORDS: Internship site selection, Second-order confirmation factor analysis, Internship sites
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ABSTRACT

The aims of this study are 1) to explore factors contributing to Grade 6 students’ English
achievement in the Ordinary National Educational Test (O-NET) of peripheral schools and 2) to compare
processes of developing students’ English achievement in O-NET of peripheral schools. A conceptual
framework in this research employed the perspectives of educational psychology and sociology of
education. The research design of multiple case study approach and collecting qualitative data by
interviews, field notes, and document analysis were produced in 20 participants in 4 schools. Thematic
analysis technique for within-case analysis emerged factors of School A, B, C, and D that contributing to
Grade 6 students’ English achievement in O-NET of peripheral schools were similarly organic collaborative
teams, characteristics of professional teachers, brain-based instruction, sense of challenge toward
educational problems, and changing teaching practices. Only characteristics of innovative teacher and
collective action were factors of School C that distinguished from other schools. Using cross-case analytical
procedure, this finding revealed that process of developing student’s English achievement in all case
studies were associated with process of transformative learning theory. Moreover, one school from all
cases reflected entirely to process of decolonizing the educational framework which expressed stages that
differ from other schools: systemic solving with deep of the illiteracy, and developing students goes
beyond O-NET to English literacy. The results contribute to changing teaching practices of teachers and
school directors in their own classrooms and school even slightly, the academic achievement of students
living in poverty, low socioeconomic background, and educational inequality can improve and succeed
outstandingly in English literacy.

KEYWORDS: English literacy, Peripheral school, Decolonizing education
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ABSTRACT

The purposes of this research were (1) to develop English communication skills through virtual
classrooms innovation based on multidisciplinary concepts using situation-based (2) to develop blended
learning activities to promote creative and innovation skill for elementary teacher students, and (3) to
develop the model of learning management through learning management system (LMS) for promoting
self-directed learning of elementary teacher students. The participants were 163 elementary teacher
students in the 2" semester of the 2023 academic year. The research participants were divided into three
groups: virtual classroom innovation group (n=50) were recruited through volunteers, blended learning
activity group (n=50) were selected through a purposive sampling method and learning management model
LMS group (n=63) were recruited through volunteers. Statistics were used Wilcoxon signed-rank test.
The research results found that (1) the virtual classrooms innovation based on multidisciplinary concepts
using situation-based consists of 6 components: 1) objectives, 2) principles, 3) leamning content, 4) learning
activities, 5) media and resources and 6) evaluation. After using the virtual classroom innovation, the
participants had a higher average English communication skill score than before using the virtual classrooms
innovation (2) the blended learning activities for promoting creativity and innovation skills consisted of 3
activities with a total learning time of 15 hours. After using the blended learning activities, the participants
had a higher average score in creativity and innovation skills than before using the blended learning
activities, and (3) the model of learning management through LMS consists of 7 components: 1) principles,
2) objectives, 3) learning management processes, 4) learning activities, 5) activity framework, 6) roles of
learners and instructors, and 7) assessment. The average score of self-directed learmning was higher after

using the model of learning management through LMS than before using it."

KEYWORDS: Virtual classroom, Blended learning, English communication skill,

Self-directed learning, Creative and innovation skill
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4) AANTIUMITLUF 5) NTOUNITINNINTIU 6) UNUMVBILTEULALKADY Uz 7) NMTinuazUsziliuna (Figure 4)

sUnuuNsIaNsiFeudinuszuudanisteu (LMS) iedaasunisissuduuuinuies
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=3.97,5D = 0.547) qﬂmﬁﬂ'au”[, ygmw‘umﬁﬂmiﬁwimﬁuizwﬁmmsﬁaui (LMS) (pretest) (M = 3.07,
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afuse uasdaiauaunus

audl 1 MsWmuTinuzn1siaansnwdingudtsuinanssuvisadeulaiiouaeauuuafanying 1ns
Tnaldaarunisalidugiu
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Fannsi3eus 5) FeunzuvasniaFous way 6) mstauasUssdiuna Aidudunisiauinunssuiunmsifoussiaun
(R&D) BrevhlnuimnssumesFouaiiouadsiiand uiaudumnidusa fanaudululalunsfauinee
nsdeansnwndanqudmsuindny Murphy (2014) 85U1871 ui’mﬂiﬁmmsﬁauiﬁuwdwLmleﬁgmLLamﬁmﬂam
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3. Anwin1sdigduwuunisifeusuuuiiauesntynisysuinisaeulusieivdunisAnwinisisous
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ABSTRACT

Problem-solving stands as a complex and essential process in our daily lives, representing a crucial
skill for 21st-century students. This research aims to compare students' problem-solving competence
through STEM activities, focusing on learning by designing spacecraft shock absorption systems. The
researcher presents a problem scenario, emphasizing the encouragement of independent problem-solving
among students by collaborative integrating concepts from science, technology, engineering design, and
mathematics. This research employed a simple random sampling experimental research method. The
sample groups used in the research comprised 2 classrooms of students grade 11, divided by a random
method into one control group (30 people) and one Treatment Group (30 people). The study conducted a
comparison of problem-solving competence between two student groups: the experimental group, which
utilized the blended learning classroom (BLC) in a blended learning environment, and the control group,
which employed problem-based learing (PBL) in a traditional classroom setting. The blended learning
classroom comprised 3 subclasses: 1) On-demand Learning Classroom, 2) Virtual Learning Classroom, and
3) Face-to-face Learning Classroom. Within the blended learning classroom (BLC), students collaboratively
tackled group problems, both collectively in the classroom and individually. In contrast, in the problem-
based leaming classroom (BLC), students only solved problems collaboratively within the classroom. The
students' problem-solving competence was analyzed using criteria designed for evaluating such
competence, involving the examination of activity worksheets, prototypes, and presentations. Scores, based
on measurement criteria, categorized the problem-solving process into four levels: excellent, good, fair, and
poor. The dimensions of problem-solving competence included Useful Description, Physics Approach,
Specific Application of Physics, Mathematical Procedures, and Logical Progression. Utilizing Independent t-
test statistics to compare problem-solving Competence. The results indicated that 1) Despite both groups
suitably studying the same problem scenario in, there was no significant difference in problem-solving
competence between the two groups of students exposed to different learning environments. 2) Problem-
solving competence in Mathematical Procedures. Different learning management styles resulted in varying

competence to solve problems significance at the .05 level.

KEYWORDS: Problem — based learning, Blended - learning classroom, Problem - solving competence,

STEM Activity
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ABSTRACT

This research aimed to synthesize the knowledge from research related to learning
management aimed at promoting analytical thinking among secondary students, through a
systematic review and meta-analysis. The research retrieved full-text research articles from
SCOPUS, ERIC, and TClI databases from the year 2014 to 2023 . Included articles were
experimental designs, utilizing learning management to promote analytical thinking among
secondary students. The tools used included research quality assessment forms. The analysis
was conducted using STATA software. The findings revealed that 25 articles searched and
included in the studies, the influence of learning management on analytical thinking was
categorized based on teaching methods, duration of learning management, learning
management techniques, and learning management tools. It was found that scientific
processes, durations exceeding 15 hours, the use of high-level questioning, and applications
had the highest effect size with statistically at the .01 level of significant, respectively. These
findings provide valuable insights to develop effective and impactful learning management to

enhance analytical thinking skills among secondary students.
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A.A. 2014 - 2023 (W.A.2557-2566) 31N§1UVeYA (Database) laun SCOPUS, ERIC war TCI MAnwAgafusiuy

nsiansiieugiveauasunsAninznvesiniteutulsenfnwinounuy 31uU 1,528 1304

o

Megeililumside fe wdTendnwifeanuzuwuunsiansiseugiieauaiunsaniasenvasinisey

LY =

JudseuAnwInaunu adwnd A.A. 2014 - 2023 U 25 1599

N1sARLEENANAI0819 A N1SARLIBNNANATIBLNAININNT ANLLIMIYesEnIdulaweUUIUINE (Joanna

v
[

Briggs Institute, 2020) fiail

o o

1. Avuard1Agy (Keywords)
1.1 Mg line: “ﬂflﬁmmsﬁsug”, “MSARILATIZN”
1.2 am’ﬁﬁlﬁmwmﬁwizmﬁ: “Learning Management”, “Analytical Thinking”, “Secondary
student”
2, ﬁmumLméaﬁuv;umﬂgm%mﬂaﬁLﬁﬂmaﬁﬂé (Electronic database) Tnganu3suntwilne laun
TCl wavaudonaUsene laun SCOPUS wag ERIC
3. WideAnnsesuATenndimeuns 9 wa. 2557 - 2566 (Af. 2014 - 2023)
4. NM5ARNTOINNLTHOUVBINUITY

v

5. ;‘JJ3%’&1ﬁ"mﬂiaaLawwzﬁa%amﬁﬁ’auazwﬁma'a‘ﬁ‘miafT‘Uﬂ"']mmmﬁﬁdmﬂ%mm%mﬁﬁ’mLGJ’]
(Inclusion Criteria) 1813w Inclusion criteria fidannaasiu PICO firnuunla
P = Participant ﬂajm?f’sasj’mLﬂuﬁfﬂL'%"auizﬁu%u’uﬁﬁsmﬁﬂmmw?u (1.1-3.3)
| = Intervention Fmavnass fio JUUUNSIANEEoUT
C = Comparison or control Asfimasniaiisuifivy Ao Tuaz/vielufinguaiugu
O = Outcome KadWs e MIANIATIZN
6. nTNN3AABEN (Exclusion Criteria) lynsfuuninaumnisdnean (Exclusion Criteria) il
ApARROITUNAIMINISARL AL PICO Tifviun

6.1 lulws1eaudseatiudy ¥SaUNAUIIRANIZUNARD
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6.2 iAsidunviduiilalenwilvewazaudngy
6.3 ATt auematAliismwedmiunisiunavundvEna
7. oemiddelaludaau ssvonnuiiuaingsnidedaniu laveasuum Selufinveya wagviins
Fadennuidesnan

8. MINTIVABUAMNMNIWITIAULWINIVBIATulIMBUUIUINA (Joanna Briggs Institute, 2020)

Identification of via and regi
§ Records identified from:
E Databases (n = 1,528) Records removed before screening:
= SCOPUS (n = 342) —* Duplicate records removed (n = 93)
E ERIC (n = 166)
b} TCI (n = 1,020)
Records screened (n = 1,435) > Records excluded (n = 1,276)
Reports sought for retrieval
) o n E 159) > Reports not retrieved (n = 0)
8 l
Reports excluded:
1. Not Expenmental design (n = 12)
Reports assassad Jor olgibity. || 2. year not from 2014 — 2023 (n = 34)
s ) 3. not lower secondary education (n = 68)
4. Insufficient statistics education (n = 20)

Reports of included studies
(n=25)

Included

Figure 1 n1sAnLdannauiogns
A4 A aw
LAIBIUDIVY

v v v
o

Tunsfinyideasall gideladiliunisasns e wasnsvdeuaunmvesotenlylunide Tnad

U

5188¥LDYAVDIATDIND AT

v ¥ o
=1 av aa

1. wwutuiinveyasmiAdodesauiiduala lasvhnmstufinmuidefifevestouaiiduale

2, LLUUﬁuﬁﬂﬂTa;ﬂamu%’aﬁmﬁymmeﬁmiﬁmszTﬂ - Foon Tngvinmstufinnuisefifeivesiinunasnis
fnLn - dnen

3. LL‘UUUizLﬁu@mmwmuﬁ%’aﬁ‘l%ﬁm%’mﬁﬂmﬁuﬂmmwsﬂmmamumﬁ Joihanduesgvnazinosiy
MsUsEiuAMA MUY

4. quaﬁ’m%aagja Imaﬁwmiaﬁ’mﬁagaﬁﬁw ”imjamu%ﬁ’ﬂz{aﬂummqaﬁ’mﬁzjya;ga TUN1IATIVEOUAANYBY
\3esile

N1IATITHBUAMAINLATINID
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4.1 dnvussiivaunInauidedssinne g 9 3naa1dulaweuniuinga (Joanna Briggs Institute.
2020) Ingyinisudanuuyssiiuaan MIWIBAINaT3 WadlRTEInIY 3 MU ATIRERUAINENABITBINITHUA

oA TINTIANANYTUATUNIUVBILUUUSHTIUAMA MUY wuuUssiliunun nauddeuseneuniy LUy

=

UsglfluAunnuIdedmaaes 91U 13 1 wuuUsgilliuguAnauidenmaassdnuig 7 9 uuuUszidiu
AummATensUIWIsTRNsIuegadusruULarnsdATERawIe S1uu 11 o luumazveazUsziiu
Aun ey daus “la” (1 azuun) “liudla” (0.5 avuuw) way “lily” (0 azuu) Tnsmuidefifinuning
nosfiazuuuITNN 80% AL ddeiiftesuulufaunam 80% TmimadneAdeatiutuoen

4.2 ﬁWLLwaﬁ’mﬁJaga Tﬁﬁgﬁmﬂngmiuﬁaﬁ%'%’a $1u7u 3 1 lemsaaaeuaunseunguluiion
finoamausziiiu uageuTAlIuTas Y T1UN 8 10 waIUSuUTIIITBIAuBILE IO Y

4.3 ‘LﬁLL‘U‘U‘Ui%Lﬁu%]mﬂﬂw\‘l’mslfﬁ/ﬂLLazLLUUﬂﬁJﬂ‘J@;‘JJa lunnaesladiasenauddoduau 10 iFeauan
thinUiuUpnuaseuaquueniomiinesmslieseianudniauresnie saenunamileinsulunisla
GETNY

4.4 thuvusuiinveyaniifowszuuutssdiuaunmenidde faamudeiuuuuias mdu 83 lu
N19ATITEDUATIIEONAREINTIU (Agreement) TasyUsziiusnnng 1 Au avnoudfiudonnassnseiu 80% vied

AT RSIULUY Inter-rater AU .80 Feavidumanuidesiuiianunsagensula (McHugh. 2012)

NaN15398
Walsuauiuauveya yiluleudde 1,528 1589 ANTUTIHIUNTLUIUNITANNTBIANU B UVDIIUIIY

v oy
av o

warARLERNAUNUNANNUALY Yinlnlaauddensduilud nsudansIgnnisivg 31U 25 1509

Table 1 ¥oyalUaanuvasguLuuNsIANITSEUFNaLESUNIAAIATIEN

Husie U (n.f) Moy watian1saay \3adile a1 (vu.)
SuChin 2017 nssvIuNaEeusMUURALNAILTS - SGRIRAY 4 &Unm
Nuchoo 2021 ﬂismuﬂ']il,'%smgumumammu%% - nilsdoiseu 25
Saridpaisan 2017 NSLUIMTNTING AR ﬁflmu%y’uqﬂ SGRIRAY 12
Thanjai 2021 ASEUIUNTIIINGIANERS - Y OSELICHI 6
Maikham 2022 ﬂismumiﬁauiwwamami’% faaluviei nilsdoiseu 17
Ratniyom 2020 nIzUILNTToUg 5 Tunou - SGRIRAY 12.5
Bunyanurak 2017 NIPUILMIBEUTLUVAUADY - VSRR 10
Suksuwan 2017 nIgUILNTFIUIMEALLES - SGRIRAY 14
Khaoprae 2019 NIPUILMIBEUTLUVAUADY - VSRR 15
Klinon 2016 ﬂizmumsﬁﬂuiwumammuiﬁ nslasany OSELIERY 15
Srichamnong 2020 ASPUIUNITVITINGIAERS nilid@oIsuU 15
Nillaphat 2022 ﬂszmumiﬁauimuﬁuaau nslaran application 12.5
Ratniyom 2021 ﬂszmumﬂ%‘suimuﬁuaau \nud application 10
Kantiya 2016 ﬂszmumiﬁaugy 5 fupou - T SE LI 18
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Husls U (n.A) Bnsaeu watANsEew in3esile a1 (¥u.)
Tongpan 2018 NSTUIUNITITHUTAILAULDN - SGRIRAY 15
Ratniyom 2020 nssvILUNIEBUTUURALNAILTE - SGRIRAY 16
Ratniyom 2020 nIgUILNTFoUsUUUAUARY - SGRIRAY 16
Ratniyom 2020 nssviunadeusiuunaukannds  dadurieg SGRIRAY 12
Ratniyom 2019 n3svIUNIFoUMUURALNA1LTE - SGRIRAY 18
Ratniyom 2019 ATUIUNITITINGIAERS FaaTuien nildelou 18
Kocaman 2023 ﬂizmumimﬁwmmam% - application 72
Kwangmuang 2021 ﬂssmumsﬁauiwumammui’%‘ - DSE RIS
Sukji 2018 nszUILNMaFeUIUUUAUARY - SGRIRAY 18
Kwinram 2022 nIgUILNTFoUsUUUAUARY fanilurien] SGRIRAY 12
Theabthueng 2022 ﬂismumiﬁauguwwammu%% - P DSE RIS 13

91M1509 1 Han1sNUmIIsIainssuesnaduszuulnensdaaseneudse S1uau 25 1589 wuand
qm%’aﬁ'ﬁwmé’qmeﬁéauimjagiuﬂ A.f. 2020 $117U 5 1309 Andusosas 20.00 sosasAe T a.a. 2017,
2021 way 2022 §1u7u 4 Beayniu Andusesay 16.00 ém‘lmyiﬁ%%‘msaammuﬂizmumsL%‘augyuwmmmu
3 1w 9 Fos Anidusenay 36.00 soaan Ao MsasuuuleiBnIanTrUIIMIEBLILUUAVARY $11U 7 (309
Andusesay 28.00 Tnearusnnavidusiedvinermans s1uau 19 13eq Andusesas 76.00 se%awnAe 518397
adarmans nwilne wazreufiumesuasmealulad $1uiu 2 Beamiu Andusesay 8.00 Haiiddlirdesialunis
aourdunlsdeFouesnafion s1uau 22 13ee Anwdusesay 88.00 warlymisdeSounasiidousundndusiuiu 3
30 Anidusosar12.00 uazdidaludlunisdnniaFouguinn 15 dalus $1uau 15 FesAnidusesas 60.00 wae

FuUeNIT 15 Flus Andusesay 40.00

Table 2 AN3VENATRIFULUUMIIANTITBUNAUATUNTANIATIEN FUUNAUITNTHOU

- SMD p- Heterogeneity
I5N136U

z
(95% CI) value Q-value df p-value 12

NSEUIUNTNSINGAERNS 4.01(1.78,6.24) 3522  0.000 15185 4 0.000 97.4%
nIvUIUNI3ou 5 uRoy 398 (3.39,457) 13206 0000 020 1 0651  0.0%
nsvUILMIBEUTUUVAUADY 240 (1.46,3.30) 5001 0000 8678 6 0000 93.1%
nsrUILMIGEuzMEAWes 340 (285,396) 11.975 0000 113 1 0288  11.5%
NIFUILMIFHUTUUY 3.17(2.53,3.81) 9.686 0000 5837 8 0000 86.3%

NALNEUTD

1NAITN 2 WU FENTABUAILNTLUIUNTNIAINGANAAT HA18NTNagean (SMD = 4.01; 95% Cl:

1.78, 6.24) fifadAynnsaianseau .01 lnedanuuwlsusiuvesaiuladueniius 2 = 97.4% advsnadsilaanu

winm1avesuIfeluseduad sesaunde IENMsasunienszUIUNMTTEUg 5 Yunou (SMD = 3.98; 95% Cl: 3.39,
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o o @

4.57) flpdrAgnisedanisziv .01 Tnedimnuuususiuvesmnuluduenius 17 = 0.0% mdnswaluiinnuunnaig

o

Ao
VBWIUIY
%
Subgroup and Author (Year) SMD (95% CI) Weight
Scientific
Saridpaisan (2017) : - 4.47 (3.62,5.32) 3.95
Thanjai (2021) | .- 560 (4.71, 6.48) 3.92
Srichamnong (2020) o 1 0.38 (-0.16, 0.92) 4.18
Ratniyom (2019) 4[- 3.11(2.42, 3.80) 4.08

Kocaman (2023) —_—— 6.82 (5.07, 8.56) 3.03

) (
Subgroup, DL (I = 97.4%, p = 0.000) <".:>- 4.01(1.78,6.24)  19.16
1
5 Steps Leaming :
Ratniyom (2020) - 414 (3.23,5.05) 3.90
kantiya (2016) e 3.86 (3.09, 4.64) 4.01
!
<&
I
[}
-+
-

Subgroup, DL (i: =0.0%, p=0.651) 3.98 (3.39, 4.57) 7.91

Inquiry-based Leaming

Bunyanurak (2017) 268 (2.08, 3.29) 4.14
Khaoprae (2019) 3.61(2.90, 4.32) 4.07
Nillaphat (2022) 3.06 (2.25, 3.87) 398
Ratniyom (2021) * 1.25 (0.68, 1.83) 416

Ratniyom (2020}
Sukji (2018)

Kwinram (2022) >
Subgroup, DL (1 = 93.1%, p = 0.000)

253
333
0.51
2.40

1.82,3.23) 4.07
243, 423) 3.90
0.04, 0.98) 4.22
1.46, 3.34) 28.54

-
|
1
Constructivism :
Suksuwan (2017) - 3.68 (2.95, 4.40) 4.05
Tongpan (2018) - 3.11(2.35, 3.87) 4.03
Subgroup, DL (I = 11.5%, p = 0.288) Q 3.40 (2.85, 3.96) 8.08
1
1
|

Combination

Sukhint (2017)
Nuchoo (2021) -+ 203(1.44,263) 415
Malkham (2022) | - 463(380,546)  3.97
Kiinon (2016)

4.46 (3.45,5.47) 3.80

(
(
(
E 1.85 (1.21,2.49) 412
Ratniyom (2020) +: 2.41 (1.76, 3.06) 411
Ratniyom (2020) - 282(2.10,3.54)  4.06
Ratniyom (2019) o 3.29 (267, 3.91) 413
Kwangmuang (2021) | 4.45 (3.50, 5.40) 3.85
Theabthueng (2022) $ 3.06 (2.43, 3.70) 412
Subgroup, DL (I = 86.3%, p = 0.000) 317 (2.53,3.81)  36.31
]
1
S

Heterogeneity between groups: p = 0.066
Overall, DL (I = 93.3%, p = 0.000)

I I
-10 0 10

3.18 (2.63,3.73) 100.00

Figure 2 Forrest plot LaANaIoN15N15IANTSISEUS

Table 3 mdvisnavesgluuuNsianIssugiauaiunsAndATIEy uunmuszezallunsInnisieus

SMD Heterogeneity
F3YSLIAN z p-value
(95% ClI) Q-value df p-value 12
wosn 15 2.85(2.05,3.65)  6.99 0.000 25669 13 0000  94.9%
15 Flaaduly 349 (2.85,4.13) 10713  0.000 60.69 9 0000  852%

NMITN 3 WU SrealumMdInnsieusnnn 15 Gluawuld Sedvsnadsgn  (SMD = 3.49;

N v o

95% Cl: 2.85, 4.13) ffaddunsaiansesu .01 lnefinnuwlsusiuvesanyludueniius 1 = 85.2% Adnsna

<
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falanuunnnavesnuldsluseiugs uagsreznalunisianisSeusueeni 15 Falue dadvswasesan (SMD
= 2.85; 95% Cl: 2.05, 3.65) fivpdAynsadanseau .01 lnedanuwususiuvesauluduenius 12 = 94.9% a

dvsnadalianuuanasvesnuideluseAuas

%
Subgroup and Author (Year) SMD (95% CI) Weight
Less than 15 hours
Saridpaisan (2017) |- 4.47 (3.62, 5.32) 4m
Thanjai (2021) | - 5.60 (4.71, 6.48) 407
Ratniyom (2020) —— 4.14 (3.23, 5.05) 405
Bunyanurak (2017) - 2,68 (2.08, 3.29) 4.31
Suksuwan (2017) - 3.68 (2.95, 4.40) 422
Khaoprae (2019) - 3.61(2.90, 4.32) 423
Klinon (2016) = | 1.85 (1.21, 2.49) 4.28
Srichamnong (2020) 1o i 0.38 (-0.16,0.92)  4.35
Nillaphat (2022) -+ 3.06 (2.25, 3.87) 414
Ratniyom (2021) = ! 1.25 (0.68, 1.83) 433
Tongpan (2018) - 3.11 (2.35, 3.87) 4.19
Ratniyom (2020) - 2.82(2.10, 3.54) 4.22
Kwinram (2022) b= 0.51 (0.04, 0.98) 4.40
Theabthueng (2022) + 3.06 (2.43, 3.70) 4.29
Subgroup, DL (I° = 94.9%, p = 0.000) <> 2.85 (2.05,3.65) 59.19
1
15 hours and over :
Sukhint (2017) |- 4.46 (3.45, 5.47) 395
Nuchoo (2021) - 2.03 (1.44, 2.63) 4.31
Maikham (2022) | - 4.63 (3.80, 5.46) 4.13
kantiya (2016) - 3.86 (3.09, 4.64) 417
Ratniyom (2020) - 2.41 (1.76, 3.06) 4.28
Ratniyom (2020) - 2,53 (1.82, 3.23) 4.23
Ratniyom (2019) - 3.29 (2.67, 3.91) 4.30
Ratniyom (2019) + 3.11 (2.42, 3.80) 424
Kocaman (2023) L —— 6.82 (5.07, 8.56) 3.14
Sukji (2018) —— 3.33 (2.43, 4.23) 4,06
Subgroup, DL (I = 85.2%, p = 0.000) Lo 3.49(2.85,4.13)  40.81
1
Heterogeneity between groups: p = 0.219 :
Overall, DL (I = 93.3%, p = 0.000) $ 3.13 (2.57,3.69) 100.00
T T

-10 0 10

Figure 3 Forrest plot LLammassEanaﬂumﬁmmiﬁﬂug

Table 4 AN3VENATRITULUUNMIINNTISBUNALATUNITANIATIEN ThunamAAluN1TIANTEeUS

Heterogeneity

- SMD p-
WNAUANITEDUY z Q- P-
(95% CI) value df 2
value value
nslsnudug 311(1.60,4.62)  4.026 0000 2360 2 0000 915%
nslaailuvien] 264(0.20,507) 2121 0034 8148 2 0000 97.5%
B9 341(0.85,767) 1571 0116 6507 1 0000 98.5%

91NAN519 4 WU medaluNISEoULUUB Y 9 ﬁmﬁw%waqqqm (SMD = 3.41; 95% Cl: -0.85, 7.67) umly

o

HodAgymeadd lnedauudsusiuvesanuluduenius 2 = 98.5% advizwaddinuuanaiewesnuisely

pmid }

@

¥AUge sesaende nallansaeulaglyAmniudugs (SMD = 3.11; 95% CI: 1.60, 4.62) HdvdAgyn1ainsiv

all

01 TnefianuwUsysinvesanuluduientius I” = 91.5% andvsnadfiauunnanvesnideluseiugs uagns
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@

imuiuﬁﬂﬁﬁéﬁw%wauaaqm (SMD = 3.41; 95% Cl: -0.85, 7.67) ﬁﬁaﬁﬁzquaﬁﬁﬁis U .01 Inediauwlsusiy

vosruluduientius I” = 98.5% adninadslinnuuanaiavesnuidelusedugs

%

Subgroup and Author (Year) SMD (95% CI) Weight

Questioning

Saridpaisan (2017) | —— 447 (3.62,5.32) 12.32

Klinon (2016) -+ E 1.85(1.21, 2.49) 12.63

Nillaphat (2022) e 3.06 (2.25, 3.87) 12.38

Subgroup, DL (I’ = 91.5%, p = 0.000) <> 3.11(1.60, 4.62) 37.33
)

Mind map i

Maikham (2022) i — 4,63 (3.80, 5.46) 12.35

Ratniyom (2020) -+ 2.82(2.10,3.54) 12.52

Kwinram (2022) g E 0.51 (0.04, 0.98) 12.83

Subgroup, DL (I° = 97.5%, p = 0.000) O 2.64 (0.20, 5.07) 37.70

Thanjai (2021) - 560 (4.71,648)  12.26
Ratniyom (2021) - 125(068,183) 1271

Subgroup, DL (I’ = 98.5%, p = 0.000) 40- 3.41(0.85,767) 2497

Heterogeneity between groups: p = 0.932
Overall, DL (I° = 96.2%, p = 0.000) <I> 3.00(1.75,4.25)  100.00

1
:
Other ]
I
]
]
I
1

T T
-10 0 10

Figure 4 Forrest plot kanwamnalAluN1TIANITITEUS

Table 5 AN3vENATRIFULUUMIIANTISBUNALATUNTANIATIEN FuunmaATeiiolun1IInNTsISeug

4 A SMD p- Heterogeneity
LAID9Ud z
(95% CI) value Q-value df p-value 2
TDSERICH 3.15(2.58, 3.73) 10.727 0.000 311.03 21 0.000 93.2%
waUNALATY 3.56 (1.17, 5.95) 2.921 0.003 41.63 2 0.000 95.2%

a o

A58 5 nunmistaseundindudunieadelunisdnnisiseunsasuiinndvdnagsdn  (SMD =

3.56; 95% Cl: 1.17, 5.95) fifoddqnsadffisesu 01 Tnefianuwdsusiuvesanuludwenius  =95.2% an

o

aNSNagId

o

ANNLANA19T09WITEluTEA U warnslamisdeiSvuseasuilunisdanisieus da18nsna

3998911 (SMD = 3.15; 95% Cl: 2.58, 3.73) ﬁﬁfsﬁﬁzymaaﬁﬁﬁizﬁu 01 Tnedanuwlsusiuosauluituen

s * = 93.2% mdviswaduilnnuuanansvesnuideluseAugs
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%
Subgroup and Author (Year) SMD (95% Cl) Weight

Lesson plan
Sukhint (2017)
Nuchoo (2021)
Saridpaisan (2017)
Thanjai (2021)
Maikham (2022)
Ratniyom (2020)
Bunyanurak (2017)
Suksuwan (2017)
Khaaprae (2019)
Klinon (2016)
Srichamnong (2020)
kantiya (2016)
Tongpan (2018)
Ratniyom (2020)
Ratniyom (2020)

)

)

t

446 (3.45,5.47
2103 (144,263
4.47(362,5.32, 3.95
560 (4.71,6.48 3.02

) 380
)
)
)
463(380,546) 397
)
)
)
)

415

ty

414(323,505) 390
268(208,320) 414
368(295,440) 405
361(290,432) 407
185(121,249) 412
038(-016,002) 418
386(3.00,464) 401
311(235,387) 403
241(176,306) 411
253(182,323) 407

(

(

’+
"?'f*'{

Ratniyom (2020

Ratniyom (2019

Ratniyom (2019)

Kwangmuang (2021)

Sukji (2018)

Kwinram (2022)

Theabthueng (2022)

Subgroup, DL (I° = 93.2%, p = 0.000)

282(210,354) 406
329(267,391) 413
311(242,380) 408
445(350,540) 385
333(243,423) 390
051(004,008) 422

)

)

__+._+_++§_+_‘!_+.T_

+

306(243,370) 412
315(258,373) 8882

Application

Nillaphat (2022)

Ratniyom (2021)

Kocaman (2023)

Subgroup, DL (I* = 95.2%, p = 0.000)

306 (225, 387
125 (068, 1.83
6.62 (5,07, 8.56
356 (1.17,5.95

3.08
416
3.03
1.18

+

- on

t

)
)
)
)

Heterogeneity befween groups: p = 0.747
Overall, DL (1" = 93.3%, p = 0.000)

T T
-10 0 10

318(263,373) 10000

=

Figure 5 Forrest plot uansaia3asiiolunsdnnisidous

afus1e uazdaiauauus

msnumussunsssesaduszuulunuideadiltulndunsdaaneoraugifsntunuidems
nsfinululssifuresguuuunisdanisidousiiaaadumsfniiesevesinFoutusiseuinumouny Filasily
waREnUEMsAnw e iR sULUUNS SAnsSeusianasunisfnTinsgostannaingluanisnising
Lwiﬂﬁué’awuﬁwmiﬁmimawﬁmméﬁ'aué’ﬂlﬁmmaLﬁwﬁms nsfnwlunfiifauieulatunisosenlumaiamn
auAtelumsanaiumsfnlinsenanuiseinndae o ailamianevoAuuiieniA1vinagge
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ABSTRACT

This research aims to develop and validate a measurement model of self-directed learning for high
school students in the secondary education level (Grades 5 to 7) in the Sekong province, Lao People's
Democratic Republic (Lao PDR). The study, conducted in the first semester of the academic year 2022,
sampled 635 students from 7 schools using stratified random sampling. Data collection involved a 5-level
Likert scale questionnaire with 48 items. Data analysis utilized Confirmatory Composite Analysis (CCA) with
a Formative-Formative, Disjoint Two-stage Approach. The results of the study were as follow revealed that
the self-directed learning measurement model comprises 8 components, namely: 1) Openness to learning
opportunities, 2) Self-concept as an effective learner, 3) Independence learning, 4) Responsibility for one's
own learning, 5) Love of learning, 6) Creativity, 7) Positive orientation to the future, and 8) Ability to use
basic study skills and problem-solving skills. Each component consists of 2 indicators, totaling 16 indicators.

The model demonstrated a good fit with the observational data.

KEYWORDS: Self-Directed Learning, High School Students, Confirmatory Composite Analysis

*Corresponding author, E-mail: noumai2011@gmail.com Tel. 065 321 3361
Received: 25 February 2024 /Revised: 19 April 2024 /Accepted: 25 April 2024 /Published online: 30 April 2024

umin

nBugmemItinues iunssuiunadousiiysousunsSousssdyauaany uasmiusuingen
n9i3ugremuLes fununiaidouzesnadussuy aumuameyafiiulsslevnlumadousiinuewmens den
warlggsisniaiFous i auuasaiunso Ussidunan1si3ouzvoamuies (Knowles, 1975; Tan & Koh, 2014;
Thomas, 2019) Tasfimsfnwesaduszuuniglafiugiunannguinisdsugvesnauuyweon (Humanism

Philosophy) Mifianandelusesruiudassiiudvesdiaes indndulaidendsiinensdeu Sanusuingeuns

o w

auledlasyauLanaeiy Iuaziiumuneiauinuen1eg vewnueseesludindin (Hiemstra, 1994) Faneu

gA 2000 Hugnindunisiseusdmivionlngifonauyieuluierhauiladuniseeusuuarauaiuainesans

Y v 9 Y

(Candy, 1991; Hiemstra, 1994) unTagtulain1stn1sseusmensiauewlye19nI19RAUNNNGNRIEY 9N

1Y =2

Tauusssu uwagynszaunsinuuegfuusegelanigluvessiSey (Sripramai & Sivabaedya, 2013) N13138U3AY

NSUAULBIAINENBNITSEUFARBATIN LazilaySeuiinisiSeunaendinuadnsoudzinsTousAILnuLeINTY

(Candy, 1991) wfleeanng 13 ouaruisadadulunisiseugnigauies uazdaruAaviuduinaenisisous

'
o

(Guglielmino, 1977) uenanilfswigatvayulvgiSouwnazaulyauaiuisaaludiiiazunainisiseusnile

e

Meuaniieaninauzunaueee 1w eLiles (Areglado et al, 1996) wsouvsaswdndridnlugiSou 1uAy

gangulunisiteus nssnlunsaumanus aunsausudilamuaniunisakaznisiuasuulas Nedaanunsaiamn

o

NYEMEANINEUAZNTEUIUNTTTINNRVORSEUlA e nnsiTeusmeauatla dgaaminguasaumig

Adaau annsatlugnisimuianugwaznsdsusainuedlanuineanis (Knowles, 1975) adewmniinig

v
o o o

Seugmensiiauesisidudatudfyiygseudndunesimuinsedinaniuuiiensvausnenisiseus bu

vy

anunsaiasuLUavesdiny wasegia walulad wasiausssuludagdu

107



Journal of Inclusive and Innovative Education, Vol. 8 No. 1 (January - April) 2024

MNNsAnwIenasuarITefiiieesiunsiseusatensiinuesidulnguazasUsema wun &

vy
LY

nrnsvatenulad@nwduiuesnlszneuveinsiseugnien1sinueiiunnn ety auil Knowles (1975)
eyl 9 eeAUsENOU Skager (1987) nanala 7 asAUsznay Chianchana (2016) a3ula 8 aaAUsENaU Srirat (2011)

a3U17 4 83rUsznay Chinnapong & Phunsuwan (2012) a5U17 7 esAUsznau waz Yamsang (2014) a3y 11

v
=

psrdsznau Seosndszneumanidiauunnaauagiureutu Tusulasassostatenisy laun wnsugia deem
walulad Yamsssu udshesnmsifeifanuuanmsiuluwnasind mnfinsulasesdadeiundanas
UsgmaeafunisFeugmenisthauesiauluaenaassiu vilunseonuuuiedesdioTaiianuuanaetu di
Gudmundsson (2009) na1271 M3lsuuUNAdeUNIIAINg AT IUTiARDsIzaNUALsTIL Aol uay
SnuuiamzvswarUsuinaiiegluanmwanonfiunnaaty ileananuianaiafienaasinandym faussau
vioaulumnzaslumslauvunaaey nsAnwiinusniislusazuentssmalnelnauaul sluiidnuazns
Boug mumstadefiasmanemsidougmenminuiesesiniFeu (Chianchana, 2016) dAw$uussineand fin1s

o o

fimnsAnwindiouduusemasun fmsauaiumadouslunne vnssduilenmawazannsadsusaenisii
puINIgMIUIRaeaTin WeidunsanminenslnouddgfautunetumaeunUamuas dundduns
fiauasugio desllnfulssme SesdnisauadulngdouinmatouswgSoudmomsdadefuatuayu 1wy
wielulad wasduauveya msaduayuainlsadou 9ineseuasa (Khamin, 2017) InsiedesiietansiFougments

dnuesvassululssmeanideluinisseyssadsenouuaziulsdunalandaau silnennenisinniuuas

Tawauasunisiseusinesdiusz@niam dalugideidndunesimuwilumanisinnisiseugatenisiinuie
FunnlaeBannudenudmguives Guslielmino (1977) Fuduysisuesnuuuimiasdonsinnisiseuzaienisi
auesimualy 8 sanUszneu laun 1) madalenagnisieug 2) nssuauendundeuiivszdniam 3) A

vy v

Sasrlunisfous 9) arwiuinteunensiisusmenisinues 5) maudnlumsidous 6) Anufnasiedssa 7)
nsueseIArluuR uay 8) ﬂ']ﬂ%ﬁﬂw%y’uﬁugwuLLazﬁﬂmLmyl‘uﬁiym wsomsAnwAofoRanfusdann
ndunlmmngausudsauarlugauenisiousludagu wu nissouiuiFougadv anunsansfiagiioug
AYILANINIHILUNITLAVIAIING MNRATWARIAIAATUNINEEEY ATESATIMsEEY Nenseviludsd
aula mslugenenenunil mseusulunisnsevhussmu matunmuanddguesnaidou mslisuaglalanianis
Bou madswilniausraunisauasarunmv masssdgmududmimelulyguassenamsieu msinau
AdvmianiaiFou mavuumansidoulvafivainvans uaznisunlvdamn (Leung & Chan, 2018; Liu et al,
2019; Ruchan & Adem, 2018; Wong et al., 2021; Yang et al., 2021)
ﬁ’ww%’uﬁ’ﬂL?&Jusi'?uﬁﬁwﬁﬂmmauﬂmaa&“J‘“lusth"j’siumauﬂa’mLLazmau‘Uma oy 38119 16-19 9
fiaimsenenn ensual wardaeuvosanilinadesiuging fenuaulalufssousa evang eeinuiu g
aosddlue oglane ijﬁlﬁlfﬁufﬂLLﬁﬁmiL%EJugLLaBguﬁﬁﬁ’]L?NLﬁlBWGJ,JU”I6]‘uLa011;5’1’3‘171/‘14ﬁ}UﬂmummjmiLUgﬁluLL‘Uaﬂ
yadanu wazidutefdnisdeunUaseuaun assuinsanududassuaznisfienangdu (Christie & Viner,
2005) InetiniFouunagauiinnunoimauanaatuuausesnisasuauiigs veunenTsAITIBINGe
My wardnuazanzresiniouunarauiamanansEUILNITToUs (Steinberg & Morris, 2001) 1lnIs
L%Emgl,ﬁm%ummjaaLﬂaﬂmsﬁuﬁuﬂmé’ﬂwmzmﬁsjimzmiﬁaugﬁyaamiﬁmmauﬂuﬁﬁ@ (Srirat, 2011) fetiun1s

' a Y a %y Yo a a Yo o Yo o ! - a v ° 1Y) a
?NL?ﬁllﬂ']3ﬁ]ﬂﬂqiL38u21W§JUi$amﬁﬂqW IﬂﬁuﬂLiﬂuimwaWQmaﬂwmzmﬂas] LWEJLmFJaJ‘WiEma’lmumimuim‘ﬂu

108



Journal of Inclusive and Innovative Education, Vol. 8 No. 1 (January - April) 2024

wlvgyiianuuiiaveu dudimang 1n15190U $NNMSISEUS UALLATIMIANUNIAIEAULEY TaATaLasUinYen1s

SeugmenisthaueaiielnduswimdunsiaunaulugnisSeugnaendin

v v v '
a o

Mnfinamineny giterenimradeunaelnesntsznaunaiieuznenisteuesii Guglielmino
favunla 8 psuszney luunazesntsznouasdfulsdunalnoglsisiinzantuuunnsAneludseuan
derhosrusznaunas fulsdunalaamaiauidulinanisianisnsideus menisinueswestnidey
SreuAnyinoutats luwvaasnes Usena add.a1n Tumadsnanazanunsadusuaunsadslassasndunisio
nMadsugmenahauesesindeulaviely asaumaiilazmeluguims uazaganunsnilunusiiowam

ineutulsenfnwineutarglminnisiseuaenisiinuetdaensdivssdnsamuaznilugnisteusnaendin

o

3
naUszasn
n9deluaailiiinguszasaiiieimuiarniaaeunnunswediunan1sinnsseusnlen1stinueIued
inFeutulseufnwneutatgluwviagnes Ussma aud. and

Hgudnviianie
mi@i’ﬂLﬁumﬁ%;;ﬁsé’siﬁﬁuﬁmuﬂﬁmmﬁwﬁmww il
1 mai3ougmenisiiaues (Self-directed learning: SDL) wanefs nazuaunsisusvesiinGoudiil

vy fnismassumsieugestaduszuu uamanunameyaludsinoansSous donuarlogvsiiniadeus
fimnganausiauinuenansoulazUssaunmsain1sufoinuveany uasannsaussiiunanisougves
AuLes Usenaums 8 ssnUsznau laun

1.1 mil,ﬂmiamaﬁﬁm'amiﬁ'wg (Openness to Learning Opportunities: OLO) #1884 A5
nlaseniuiiousdduuveatnitou nude uinnssuuazmalulad aulalunisiFeulnunndudoaiuass
Usraumaniag uasnsouSouzegianaileflonta uazBuiuaniudsunugiugdu

1.2 ﬂ’]i%’Uim‘umﬂLﬁuﬁgﬁauﬁ'ﬁﬂizﬁwﬁﬂ 1 (Self-concept as an Effective Learner: SEL)
e msalausrarumssntneefnenwaiglunuiowmesinideu HuNTTAUALIINUMAINIITELS NATIARS
st luftenduugihannaudu waslsnarfumsFeuludsiaulasnniy

1.3 Arwdasemnanaifoug (Independence Learning: INL) 184 A113LA3 119119013
Bouzvasiniou Tuveululasntidy annsadenisnindouswasnaniludsiaulanuminneinisvomuies

1.4 mm%’uﬁmauﬁamiﬁaugﬁummuLaﬂ (Responsibility for One’s Own Learning: ROL)
ey anuidlaidousludsidnEsuadlafusndudesiiginn seuwhnuiilaiusoumneesdlugevaiioln
1§Uizaumiajlﬁ§8u§ p3smBLIA ﬁmmmwﬁﬂﬁqmmhynwjmymmmi waziinurlusginiinesns

1.5 mwsnlunisidous (Love of Leamning: LOL) el mnumsniindenmanddaluns
Bougadlya 1 vestnidou fenufummeysraiinumanusogaue faruide TlsuarlalafiesAnwmanugey
e waaunauufumsuanSougnnat

1.6 ufnaseassa (Creativity: CRE) manefia anuansnsnvesinGeuluntsnaudsle

wiaUiulssdsnieglninnueluuaun wavamnsovuwwimsdunmsieuiluug lavainvane s

Y 9
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1.7 nsueseuARluLLA (Positive Orientation to the Future: POF) manefla nsilissiosdia
yosineu sostymidudsimmelalyguasse madsugiimAnUszaunisaiuagenuniom ludafaduai
AANAATIELIN LLasL%'ai']miﬁﬂugﬁwﬁumaam%ﬁm

1.8 ﬂ’J’]lIE‘H?A”IOGL‘Uﬂ’lﬂ%ﬁﬂ%ﬁ%%ﬂﬁUﬁﬂuLLaxﬁﬂ‘H%ﬂﬁLLﬂy"LTQVJMW (Ability to use Basic Study
Skills and Problem-solving Skills: APS) yaefis nslevinurvesiniFeuluatuniata nsenu madeu n1sd
uanavnTeya wavannsounivdymmeniaisugmeauedla
3BAnliun1sideg

U3891n35 uarAeE19738

Uszrnsfilglumside fe thiFeufimdsinweylussdudusisendnudil 5 8 97 7 (feumluvseme
ny Ao thiFoututsoufinudil 4 fs 97 6) luuwaenes Vssma ad.an madeud 1 In1sfinw 2566 S1uau
1,979 Ay

deesiilslumside Ao dnGeuiisidadnwmeylussduduliennudd 5 8 97 7 luurnsenes Yssme
aUUa1 madeui 1 n1sfine 2566 gideRiansanuunafesivazauanadaitlvlunsinsziveya lng
ﬁmiqumamﬁ’amaaéhﬂﬁsmmmwwswﬁmaﬁuimmaauﬂﬁimaa;ﬂa muideulvdulsznaune wuiadvina (P
Wity 0.80 masmsfiegsfifivunaiissmeiivsasaturuianavesnisnaesidunialiy S1unansmaaaung
afidoy 80% Fuly Suufudsasdunuideromn 8 fauds Swiudulsdunela 16 fauus fssduanu
Fostu 99% vexlmAnanueaaedeula +1% lavwinienstusiiosnsuas 400 Au AMuImILIARIEE19IN
L’ﬁ‘Ul‘Wﬁr http://www.danielsoper.com/statcalc (Soper, 2023; Westland, 2010) ﬁﬁiﬁ@iﬂ@?ﬁﬂmuﬁmﬁauuaz
Snvuzvesiosnsiifinnuaseunqunasresszensuasidufumuiia tedesiunisvamevesmeya Jufiu
PNAFIENTT I 635 AU Fannvuindiessduss iy 235 au Andusesay 37.01 mﬂﬁ?wi’%ﬁuﬂ'ﬁeju

£
v o

UniFeunaazlsedeuniedinisguuuuwuady (Stratified Random Sampling) lnsendssauduseududuresns

wUsALuAaendl Ly nsdd 1 alsadouiu 1 sedvdussuiinanevesFeueslyiinsquuuunusiulagly
vesdouduiulunisan andurhnmsauaviidnidouainynves wn «q fu Welvladuruanynreadeu nadd 2
alsadoutiy 1 szdutusouivesdsuiviadlanesdanaridunguiosns nsuinisguaniidnidoulle
Fruauiinesns :nmsieengmeuLUAsUnuAMTu LI LarTEBRE SUUNMNANILATNAILYAAR U
Yniseuwe $1uau 318 au Antdusesas 50.08 waz S sunae 91U 317 AU Anudusesay 49.92 seutu

Psoufnwinoudatedn 7 31uiu 218 Au Antdusesas 34.33 sedasunmesyiuTseuAnwmaulatadn 5 s1udu

212 Au Andusesas 33.39 warsyautuliseu@nwinoulatedn 6 911U 205 AU Antdusesas 32.28

=) o a o

LAIDIUBIY

mﬁ%’amzqﬁl;ﬁ%’algﬁwmiﬂ’mmLﬂ?@qﬁaluﬂﬂiifﬁ’amﬂmiﬁﬂmLaﬂmimu?fﬁ’a \dunuvaeund
Usznaume 2 nou Tagmeud 1 idunsaouniumeyaaiusvesymauwuuaeuna laun e uazsefutuiiou ney
7l 2 unsaounuifsaiuntsFeusaenisinues vedaudsuuuuidusiinuasUssanmen (rating scale) 5
seu doun “fnsiuaieneufiiniuuesiian” & “Insifuaievieufsinuuniign” $1uau 48 1o
psnUsEnouay 6 Tamany lnsuuuasuniulanunsnsadeuniissmsadaien (content validity) 30

v
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WUUADUAINAIENTIAIATHAIUEDAAAEDY (Index of Item Objective Congruence: 10C) TAEUDAINNIALANIY
o dpdvianuaennastoysyming 0.67 3 1.00 MNTUEILUUADUNNNTIRBUIAIENTUIN UMW LaTuns

U5uuge Ineaedly (Try Out) Autniseududsendnudin 5 8 37 7 Tu auy. an Alulusesnslunisiivueya

1Y a

WIBN15I983NUIY 120 AU INANAINN5NAaDIlUTASIENNIAIBIUIDTILUNSIBVB AL 2 35 AB 1) N1SUIAT

duuszAvdandunius (item-total correlation: r,) fiAMayseing 0.416 1 0.777 2) NsnadeUTikuuAIBesTdy

9a3¥2n1U (Independent Sample t-test) #A13UINANGNANANTOEAY 25 LANGUFITILIL 30 AL LATNGIAN
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o o aad
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1.1 mﬁmiwﬁﬁﬁmﬁugmmmﬁaé’qmmlﬁyﬁ% 16 #uus Tagnsmianiads (Mean) audoauu
1173574 (Standard Deviation) LLazé’ﬂwmwmmiLLﬁmLLNS&T@;@SLULLG{@%GT@LLUié'ammlvﬁy ALY (Skewness) WA
Aalag (Kurtosis) Snamszmng -2 fa 2

1.2 myleseniiensiadeuanunsudddasaswedieanisia lnen1siiaszvneuindads
guefu (Confirmatory Composite Analysis: CCA) a28TUsuN51 ADANCO lyTutnanisiiasienassdusu nns
3meﬁﬂfﬁgﬂLLuummé’mﬁ’ugsuaﬂmmamsi’mé’mﬁ’wﬁmazé’uﬁuamLﬁuﬁuﬁmw@f’;—mmh (Formative-
Formative Measurement Model) meianshnsendestunuuluseiios (The Disjoint Two-Stage Approach)
oﬁyqEJm313'1ﬂmmummgmﬁiﬁy%mmﬁmﬁzﬁé’ué’wﬁqmﬁwmﬁmeﬁé’uﬁuaaqmlﬂ uazeAefvilianzan
mmaamﬂgaqﬂamﬁmaﬂumaﬁ”u%aagal,%wisﬁﬂﬁ (Overall Model Fit) la 2 3% e 1) Aunasgrusuilsnves
Aaderdsaesaiufivde (Standardized Root Mean Square Residual: SRMR) AszEEMeULUAILAL (Geodesic
Distance: d¢) LLazmmﬂmmmﬁ'auﬂﬁa“ﬂaaaﬂjaﬂﬁ'qmﬁliﬂﬂya‘am}mﬁﬂ (The Unweighted Least Squares

Discrepancy: dys) maqﬁmuaamwmmsmmaauwmmm (Bootstrap) Nszausasay 99 (HI99) 2) wnvia 3 dan
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UINNIIAINTNAGBUYNAUN TN TEAUTOAE 99 (HI99) MDIN15UTA1 SRMR TUBen1 .08 (Schuberth et al,,
2018) 3NNUUATIVEBUNAVBILUMAN18UBN (Outer Model) ¥HASIUA2 (Formative) L 83LAS1ENAIUAUNUS

Ao o o

semmnlsasTiuinUsdunale Insdunaaiumdnuesdiuls (Weight) idpddgmnisadd Tuiiansanainan

v
° o LY @

Umiinvesiuuslugunuuaiuuinsgiu (T-Weight) A 1.96 minludideddgynieada nesiiaisanainan
WIMnveeiuUs (Loading) Aiannn11 .05 d@msun1sitAsiEnagsidunsudany (Multicollinearity)
sanUsznouauklsUTINTiguiuauduaie (VP nesfiatuesnin 5 Fwrlufinnnizsinaunsadang uaz

anansoludududsdunalalulamanisiale (Hair et al, 2011)

NAN1599¢
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PNMTIATIENVOLA KT8 laaTUNanTITeMal

Y

1 lunsWaunlisansinmaisugmenisiruesesindeuliseuinmaeulaslusienss Ussme
aUlam gidelavhnsdunneesausznou uasdusdunslaveduinanisinmaiougaionistinuies (SDL)
Famund1uin 8 psrUszney way 16 fulsdunnla laun esausznoudl 1) madaleniafinentsieus (OLO)
Usznaume 2 fudsdanela fe nsvonsuidousadu (OLO1) wasarmmesmsfianious (OLO2) asUsznaudl
2 masugnueaduyFouiifiuszaviam (SEL) Usznaums 2 fudsdansle o arwanansalunisuaimag
(SEL1) uazaunauansauniiunianisido (SEL2) esrdsenaud 3 mm@aizmqmiﬁaug(lNL) Usznoume
2 fauvsdunala Ao Aranadnwmaniaifeu (INLL) waznisnagyiludsiiaula (INL2) esadsenoudl 4 Ao
SufingeunonIsieusvesnuLes (ROL) Usznouais 2 daulsdunsla Aonislugovienevuil (ROL1) uawnis
pousulunisnssvhuowmy (ROL2) asausenaudl 5 arminluniaidous (LOL) Usenaume 2 fudsdunsla doms
iunmanddgreanaFou (LOL1) uwaznislisuarlalanientnieu (LOL2) earUsznoudl 6 AruAnasisassn
(CRE) Usznoumas 2 faulsdunala Aensfnaudsluumisnsifeu (CRED) wagnismuuimisnisidoulnagd
annvany (CRE2) asrdsenoudl 7 msussewasluid (POF) Usznoums 2 dulsdanala Aensisourilmin
UsvaunnLayAnILN 1M (POF1) LLazmiuaﬂﬁzymLﬁuﬁaﬁ’mwalﬁisdqﬂaisﬂmﬂmﬁﬁ'au (POF2) a3AUsznouil
8 mmmmiﬂiﬁgﬁﬂwwNﬂ’]iﬁﬂwﬂ%uﬁugﬂu Ll,axﬁﬂmﬂﬁmuﬁfgm (APS) Uszneume 2 fuusdanala Aensly
WveRud ugrunieanisiseu (APS1) uaznislesinuglunisunladaminianiaseu (APS2) anntuihiis 8
parUsEnoy ey 16 Fuvsdunslainnfunsinsansaseunnuiismsadaiomanudemg wun add
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mmﬁmLﬁumaasgrﬁlawwwiawhuﬁLﬁulﬂluﬁﬂmwﬁmﬁ’uﬁﬂmLmamii’mmﬂ eugmsmﬁﬁmumﬁgﬁaﬁwm
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2 nansnsIvEeUALasIddasasedinanisin memsiessvaesinanddudu (CCA) luluna
mﬁmeﬁaaaé’uﬁwaﬂumami’?@mﬁﬁaugﬁywmiﬁwmaa I%Emwummé'uﬁuﬁ(%ﬂuLfﬂami’a’mé’uﬁwﬁa
wazdusuanadusdngius-sau auduneudsl

2.1 mam'ﬁmiwzﬁl,ﬁamnaaummmaﬁuaaI:uLmam'ﬁi’mmiﬁﬂugﬁ’;‘&Jmiﬁmmawaaﬁm%’ﬂwﬁgu
Tsoudnwneulans WeRiansanlumanisiasusunis Inensfinesilunsiaaeuluna Taun SRMR = 0.0469
duis= 0.2989 wag dg= 0.1110 '17?& 3 Wﬁwﬁmai‘ﬁmmmdw HI99 F9fa1504191nA1 SRMR Viﬁiymﬁi"’m’;'w 08 WU

lumaaunfgmuiinudennasinaunfuivveyailelsydny ,easidends Table 1

Table 1 HANISATIVEDUAIILABAAADINAUNAUTDILULABNITINOUAUNTI

Parameters Value HI95 HI99
SRMR 0.0469 0.0273 0.0293
dus 0.2989 0.1017 0.1167
de 0.1110 0.0424 0.0473

minszvanimiinvasiaudsdanale (Weight) lulsimaaums indudunis wun ynudsdana
IndiddAgmsadia Frsanananadi (T-Weight) funnnan 1.96 usanmnuegnluiiansanan Loading 11NN
05 Tngfuvsdanalafifaiminuingn fe OLO2 (0.7382) s04adufie APS2 (0.6915) uay CRE1 (0.6843)
paddu audndsdanalafidaniminuesiige Ao OLO1 (0.4830) AWSuNTIATIEnAIETIIAUATI WY
(Multicollinearity) 1 Tngsaufauusdanaladion VIF sgsenang 1.0362 8 1.3727 Gwiinan 5 ndauds uans
’iﬁwdwﬁ’sumé’nmmiﬁﬁ,ﬂLﬁmmw'ﬁamgumu%nwu et nﬂs“hLL‘Ui?TﬂLﬂmiﬁﬁammmﬁlﬂuﬁaLLUﬂumii’m
sAsznaunsSeugmematinuiedla Meazdend Table 2 way Figure 1

Table 2 wansAAsErAUEnvasiwlsdsnalalulumanisinsuauni

Indicators Loading Weight T-Weight VIF
OLO1 0.7125 0.4830 8.8601 1.1071
OLO2 0.8884 0.7382 16.3153 1.1071
SEL1 0.8298 0.6163 11.2530 1.1463
SEL2 0.8177 0.5975 10.9562 1.1463

INL1 0.7591 0.5834 9.8124 1.0728
INL2 0.8263 0.6743 12.7437 1.0728
ROL1 0.7664 0.5980 12.1819 1.0687
ROL2 0.8157 0.6641 14.3110 1.0687
LOL1 0.8686 0.5660 11.0103 1.3727
LOL2 0.8756 0.5806 11.0601 1.3727
CRE1 0.7962 0.6843 15.0255 1.0342
CRE2 0.7397 0.6153 13.7785 1.0342
POF1 0.8640 0.6118 12.6305 1.2509
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0.563

Indicators Loading Weight T-Weight VIF
POF2 0.8371 0.5631 11.4508 1.2509
APS1 0.7750 0.4943 8.2683 1.1973
APS2 0.8922 0.6915 13.0639 1.1973
=
=
0.457
—
=
0.492
gy —
0172
0.§18 0172
0172
o558
ROL1 0172
0172
0445
Figure 2 lunansinduduaes
“ «
0581
LoLz
0.462
- -
0.615 ez
0.416

0.466
v

Figure 1 luinan13inodusumnils
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2.2 Qﬁﬁaﬁwmﬁmawﬁimmaé’ué’uaaqﬁummiﬁﬂugﬁyastiﬁmuLad 1AENIFUIALUUNINTTIUYD
OLO SEL INL ROL LOL CRE POF uay APS a1nuansinszlunasusuninnasadussnusznaues SDL Tu
Tunaduiuaewe dofasarlueansinduiuaes wun wsdwesilslunisanaaeuanunauniurediiaa
n13in Usenoume SRMR dy wae dg 3slaumnguansieszsiuauil wesnidunisiiesgmiisshudsie
#o SDL llpannssauffures OLO SEL INL ROL LOL CRE POF uag APS wumdauus SDL laufimsinsnzidesles
fughuysdu ?Nvl,a,hmﬂg]mamﬁmeﬁmmaamgmﬂamﬂﬁu%ﬂmLmaﬁ’ugmgm%wiz%’ﬂﬁ F8azden0 Table 3

Table 3 WANSATINAOUAIILABAAGDINANNAUTDIILAANITIAOUAUEDS

Parameters Value HI95 HI99
SRMR 0.0000 0.0000 0.0000
dus 0.0000 0.0000 0.0000
de 0.0000 0.0000 0.0000

Han1TiATIEnAimneAUsEnay (Weight) lulunansinduduass wui nnesrusenauien
Wi 0.1723 lesanlyaziuuninsgiunlannmsiasenlanadudunils nnesadsznaulifeddgymeada
N9151971NAT T-Weight 11110131 1.96 dImSUNITIATIENAILTIAUATRTINY (Multicollinearity) WU unay

aaaUsEnauiian VIF 6 5 Ynesadsenau wanensenisesalsznauluinnnigsiuaunsadeny Jsanansaly

Wuesauszneululuwmanisindusuanla s1uazidenns Table 4 wag Figure 2

Table 4 wansAAErAUMEnvsiIklsdLnslaluluwmanisindunuaea

Indicators Loading Weight T-Weight VIF
OLO 0.7299 0.1723 58.6675 1.7130
SEL 0.6696 0.1723 58.6675 1.4916
INL 0.6964 0.1723 58.6675 1.5707
ROL 0.7305 0.1723 58.6675 1.7374
LOL 0.7540 0.1723 58.6675 1.8924
CRE 0.7640 0.1723 58.6675 1.9021
POF 0.7483 0.1723 58.6675 1.8755
APS 0.7116 0.1723 58.6675 1.6451

a b7
2AUIY LLAZUBLAUDLLUY
mamﬂmiﬁeumLLasmmaaummmwaﬂmLmamsi’mmiﬁaugmaﬂﬁﬁwuwwmﬂ’nL‘%guﬁuﬁﬁwﬁﬂmmu

o o [

Uangluwvinenes Useme avd. a1 cﬁ%’ammmaﬁﬂﬁszLﬁy‘LuﬂizLﬁummy il

1 91nnansinseilumanisindusunis iunismsaraeussnUseneutasiulsdanalalulumanis
’3’@mm’%auﬁ@?’sEJmiﬁmmaa‘uaﬂﬁﬂL%ﬂu%uﬁﬁamﬁﬂmmuﬂmﬂ ﬁﬁ%%ﬂiﬁ?ﬁmméfqLLﬂié’&Lﬂ@lﬁTﬁmmmmxauLLazﬁ
mmmwaﬂuLmamii’mﬁ’u%ayjal,%aﬂﬁz%’ﬂﬁ LLamaiﬁLﬁuﬁwﬁ’aLLﬂﬁé’ammlﬁﬁéﬁ%ﬂiﬁﬁmuwﬁuuwﬁawum 16 fuys
9NFI01Y 48 19 mmiaLﬂummi’maaﬁUisﬂaumsSaugﬁTﬁaﬂﬁﬂmmmmﬂﬁmm%wqwﬁeuaa Guglielmino

(1977) Uszneumie 8 asaUszneu Wunaunanyideladuasiznkasnsimudulsdunaladuanfiasuas
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ATEUARUL BN IUNIRTINERUAN AN T gnewihlUlwAuTIuTImveya Ussneuiuinslinsieaouln

'
& oA

Amdsduduiiduiinisiinseiuagsefudulasasmnainisda nundwlsdanala 16 duds laun 1) n1s
peusuiFousadva 2) AnuaesnsiiosSeus 3) arwannsolumauasnAnug 4) MILnNaIkanInLAaLTu
yansiEeu 5) aranainmmansiSeu 6) nmansgviludsiiaula 7) mslugenenevind 8) msseusuluniansesh
yoamu 9) MaiuamuAdAyveImadey 10) Melizuarlalameniadou 11) m3dnaudduumenisdeu 12) ns
yuumenasuligiivarnvans 13) naSeuiilmAnyszaunisaiuageniunnin 18) nsuesdymidudan
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ABSTRACT

Learning outcomes are classified as big data and there is not much research on predicting students'
performance at lower secondary school levels. The objectives of this research were to develop predictive
models for computational thinking skills of students using machine learning techniques, and to compare
the effectiveness of the predictive models for computational thinking skills. The predictive model
development utilized a training dataset of 143 records from the basic subject grades of lower secondary
students in a school located in Suratthani province. The independent variables consisted of grades in 10
basic subjects, while the dependent variable was the level of computational thinking skills to be predicted.
This research applied a Cross Industry Standard Process for Data Mining (CRISP-DM) framework to develop
the predictive models using three machine learning techniques: Naive Bayes, Decision Tree, and K-Nearest
Neighbor, and the research also examined such model effectiveness using a 10-fold cross validation
technigque. The results of the model development to predict computational thinking skills found that the
predictive models developed from Naive Bayes, Decision Tree, and K-Nearest Neighbor techniques had an
accuracy of 60.05%, 74.95%, and 68.48%, respectively. The results of comparing the model performance
to predict computational thinking skills revealed that the predictive model developed from the Decision
Tree technique could predict the level of computational thinking skills most effectively among the three

models.

KEYWORDS: Predictive Model, Computational Thinking Skills, Educational Data Mining, Machine Learning
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%@Qﬁﬁ’]L‘J’]Gl’m%}mﬁﬂwm%‘?jﬂ%ﬁaﬂa%ﬁmﬂ”liL%EJugLﬁaﬁﬂNuﬁﬁLL‘U‘U‘\]’]ﬂﬁﬂ%@%ﬁﬁ?iﬁﬁﬂﬂ?iﬂﬁ”lLLuﬂ%@yjaﬁﬂL%ﬂMﬁﬁl
lufidrefiulnegisgnaes

INNINUIILITIUNTIARBINSYUENAT N B N9N13158U (Abu Saa, Al-Emran, & Shaalan, 2019;
Ashraf, Anwer, & Khan, 2018) nuainadauwueduldsudawuusuunuseinnideslyluanuisodnainvans
W inadaurdliug (Naive Bayes) inadianuluindula (Decision tree) wmﬁﬂl,ﬁ'amjm‘l,ﬂaqu (K-nearest
neighbor) wallan1sanassladafn (Logistic regression) LAZIATATANES ALINLADS U YTY (Support vector
machine) Lunu uamunsannesladafnuazdwnesaninesuLsdusinnumnzaniunsiuundeya 2 aaa
Wity (Geron, 2019) faiu swideiiden 3 maliafiaunsnsuunteyalauinna 2 eanade wadaudiug
wadanuladnaula wazmaiadeuulnagslunmstanduuuiue

mamiL'%suﬁuaﬁwﬁmLﬂuﬂmﬁﬂwmsﬁﬁﬂﬁﬁyLLazﬁﬂu‘LSﬁumiﬁ@umﬁaLL‘U‘UVTWW (Abu Saa et al., 2019;
Al-Barrak & Al-Razgan, 2006; Phakkachokh, 2013; Vilailuck et al., 2015) nan13338v84 Vilailuck et al. (2015)
nuINnIsARdenaadnuny 5 Tad laun ununsideu iamadouedivivermans san1sSouwadsie
Faudnw nansiSeundsinawsingy waznan1ssouadssedutuiseuAnndi 3 fdmanenanissoulu

(YY) =

gaudlseuAnudn 4 vesiniFeulsaTguaSaunauninedeinunsaans uenanntu NUITENUIEIT U

all

= o

fugrunspdamanshazdivinuznishauazivilaizeswedlassasisuazuuiniensanduny Juduiugiudidyues
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mMadeulusunsudia (Bergin & Reilly, 2006; Osmanbegovic & Suljic, 2012; Wilson & Shrock, 2001) uaﬂamﬁy’u

ns¥aNsseuginyensAadiwInansaysuInsaeuluseINININTABNTILADST ANAAIENT TNIAANT

o o

Fpufnwuaznwrnans (Barr & Stephenson, 2011) Fso19agiiudadeddnlunisiauinuwensAndesiuim

o
v

Aty iSeuninugunsWeullsunsuifeeuiivinyensAndeinuiniauiy

v v ¥
o

NIy auunudatenurnansissungiviiugudadudadedia

o

uazienlalunmswannduuy
FesziuinuenshnilnunvesinGeuduissfnwmeuny nan1sFeuseiniuguiazseiuinuenisan
FaduanvesyFeuunazauddlaiunnnisUssiiunalngluaiosdio DrScratch veyadnanlulelunisimundy
wuurhwsszduinugmsadsuntes Soulnglunedaueduasuis 3 wedefomeidaudniug wade

auludnduls wasimatiamouuiulnagaiieyhnsieuiieulssdnsnmneundndendiuuunely
ad o a a o
DA UUNITINY

TnsaliunIdeiineazidundmelull

Us29N3 LazA9819938

v

U5291n5904n15338A5 1 AD WniSouseaudseudnui Ui 2 wavseaudseudnwrdn 3 anaseun 1

o v = a a °

In1sfinw 2564 AMdednwIndnginsananuvangasanduaiasunisaeuingrmansuazinalulad

(@aam.) nsensadnwans Tulsaseudaindinauamenssunmsfnntuiuguludmingsugssnd

' v oy v
LY o

naueedlunsideassdlauininnsdenngudiesiswuudaay e (Purposive Sampling) Favdu

q

o w = LYY =

Jnisgunnnasfnuseaulseu@nendn 2 wagseaudseud@nwndn 3 aaseun 1 In1sanw 2564 Tulsasey

7

wiandlsludamingsug ol WesnnanunsunsunsssuInvestelifalalswn AnATnde Uil sIneide

wazniseunelinunsenlunsiteusaulaudadigunsumeuiunes I1WINTNEEUNTINNTITeTNMUATIY

143 AU YeUsEnoUME TN UTUNsENANYITN 2 91U 52 AU TS EUTULSENANWITN 3 97U3U 91 AU

w3neiiodse

i3esiieddelunidetuiussneunie 3 du fe

1. L@ﬂﬁﬂi%@mﬂ@ﬂi%%’lﬂimaﬁl%‘umﬁgﬁﬂmﬁai%aﬁv’]EJU%UVIGUENI’(;L?EJH AUANYILAZAIIANITTBUNITEOU
183V 1INYINITATUIN

2. YoyanantSouneiniuguanuuuTuiiniansiauganmgFou (Un5) dolanansdeusein
fiugnu Fnsfnunewmnlumend 1 sutsednundd 1 Wusudsadlunsdinw

3. FUNUINTLINAA T FLATVVRIU NS s UTUNTEUANWTN 2 warduslseudnwd7 3 Lﬁal,ﬂusuazgaiumi

UszilluszAuiinwenisAnilisinuinvesissulaglyaiasdle Dr.Scratch

Wnsaseideya

v
N A

Nuifeilidenussgnalonseusimevimiiesveyawuunaiay -y (CRISP-DM) (Sharda et al., 2018) wie

Waduwuuielasnmsimiieweyas Weswndunszuiumsiindeweyassraduszuuifiensulangves
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ffzgmLLazﬁamﬂizqﬂﬁiﬂﬁumuiifamiﬁwmﬁaqﬁ”agamqmiﬁﬂm (Fernandes et al., 2019; Qazdar, Er-Raha,
Cherkaoui, & Mammass, 2019) 8sUsznoums 6 Tuneundnmeiu fe

Funoud 1 miﬁwmmvgﬂ%ﬁmmﬁ%’a

Tywidede navmuinugnisAadsdiuiaves Seuduinusddguazsndudmivordwly
ARISTER 21 AnudnsavesnsiaLTnuensAadmaiinnnanedady ﬁﬁwﬁqﬁﬁwﬁmawﬁm%aﬂﬁu
n15dnMaiFeugTeIsTineInIsFInLLUUYIINMITETH 1wu aderians Ineieans wesmealulad Wuay
wazlynsdeulusunsuduaiesfiondnlunsiandnued maladimnuduiusssmieneiviwagnnsian
(51’3LLUUV‘hmEJﬁmszmiﬁmL%qﬁwmmv‘iﬂﬁﬂgmmimwJLLmumﬁmmiﬁsuguasﬂisLﬁumaﬁﬂwmiﬁfﬂL%nﬁwu’gmiﬁy
ognaiiUszdvann wenlatamide auzifelavinnisoenuuuuassusimveyaiiisestuaided

Funeuil 2 ﬂﬁﬁ'lmmm?ﬂa%a;ga

voyananaieulumeoni 1 vesindeuluduiisendnudi 1 fatunsfeuluneiummestuiseudnm
noumY Lﬂu%@yaﬂﬂL‘tTWJEfohLLUUﬁ’QLLaNGLu Table 1

nan1sSEufInaUsEneuniy 10 seinie Inediadians Jyinenmans InwBangy Il

= a

Idanfiner T Useiimans Iavdnwnasnafingl 3¥1n159UTN I IngnsAwIakasIvIAaUy

£
@

nuideiRninafurusnreyaran1siseuseiniuguanuuuiuiinanisimunaunmgS ey (Un.5)

Table 1 @auusnbyluauise

a16u Fosuus A195U"Y Uszan
1 Math1 nansBevlumend 1 sedussaufnudit 1 Jvadaeans el
2 Scil nansaevlumend 1 sydusseudnundii 1 3vingeans el
3 Engl wan1sdeulumendi 1 sedudisendnud 1 Innwdngu netley
a Thail wan1sSeulumend 1 sedudseudneundi 1 Jvnwlng el
5 Socl nan1sSeulumend 1 seaudseudnundi 1 Jndemudnum el
6 Hist1 nan1sSeulumend 1 seaudseudnundi 1 JvseiRanans el
7 Heall wansSeulumendl 1 sedussen@nundi 1 Ingufnuinasnadnu | nedeu
8 Carl wan1sSeulunend 1 lussiusseudnudf 1 Smnsauendn Aty
9 cs1 wan1sSeulunend 1 sedudsendnendil 1 Jvdvenisiuia VGDRIY
10 Artl nantsSeulumend 1 seiussoudnundi 1 Smdady Ao
11 Score 21 FAUNNBENIIAALTIAIUIMYBITNS Y SRIVALITEEY

fd”a;daﬁﬂé'swﬁaﬁa syuTnuzmsAndruneinGey SessiiunaaniunuinsenanyaLAsTUes
E;L%‘Su sedutinurnsAnilainunnie Azwuwdudarseng 0 f 21 ﬂzLLuuT,wmfw;ﬂwmmmiwméﬁauuﬁﬂu
19?'%“11msﬂizl,ﬁuwaimaﬁm%aﬁa Dr.Scratch (Moreno-Ledn & Robles, 2015; Moreno & Robles, 2014) Feaunsn
wndslamaiulen www.drscratch.org uazluuinsws wdssdlerinannusdfiuiinvenisandeiuialy 7 o

¢lail Flow control, Data representation, Abstraction, User interactivity, Synchronization, Parallelism &g Logic
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LYY

nnutuiinveyanaszAuTinvensAndamuinadunisslulusingy Microsoft Excel nuvayayiseuLnAazay

fauandlu Figure 1

@ Autcsae () 8 s e v Reseor W i 0 Datase IMINVG 04 « Saved &) Cvalia Chesmmastrparnn . ¢ V74 o
Ple Homw et Page bayout  Formedis  Date  feview  View  Help O Commmnts m
S Sooee 1
A B C D E F G H | K L | M —

i [NewNo Mathl Sail Engl Thail Socl Histl Heall Carl cs1 Artl Score 21 | l
2 1 30 40 3.5 40 25 35 3.5 40 30 4.0 13

3 2 1.5 30 35 40 3.0 20 30 40 3.0 25 18
4 3 20 40 30 40 5 30 35 40 30 40 7

5 4 40 40 40 40 40 40 15 40 40 4.0 15

6 5 25 40 a0 40 40 35 30 40 30 40 13

7 6 20 30 30 40 35 30 35 35 25 40 11

8 7 40 40 40 40 40 40 30 a0 35 40 13

9 8 4.0 a0 a0 a0 40 40 35 4.0 4.0 40 13
10 9 35 35 35 40 40 a0 35 4.0 35 35 13
11 10 25 30 30 a0 35 5 3.0 40 30 20 15
12 11 3.0 30 30 40 3.5 40 40 4.0 2.5 40 13
13 12 25 2.5 30 40 20 35 35 40 20 1.5 13
14 13 40 40 40 40 25 2.5 0 40 35 is 13
15 14 35 35 a5 40 25 35 35 35 2.5 25 13
16 15 35 30 30 a0 20 25 25 40 25 20 8
17 L) 15 an in 35 2n 2n 35 s 20 75 7 v

T } i o >

S 11/ ' ’ m m = *

Figure 1 fog1svayatinan

v
[

Jupau 3 NSWTELYRYA

NIRTINERUANIANYSTeeyaluwmazsuluy audnvasiauaiiaveyaidudawaden 1 dumua
wazvayanwIusudsulniiaveyadugus audnuazlidmanananisiseugn1sdeulusunsunwawnsy
dsenaume 10 @ma“’ﬂwmxﬁa Math1, Scil, Engl, Thail, Socl, Histl, Heall, Carl, CS1 uag Artl

YOYANANILTHUSTAUTEAUTINBENAMBIAWINAS Score_21 Wumzuuuszning 0 - 21 Falaveyaidu
° o ¥ o v a Seih ' s =
i wazveyanuniuisulniinveyaidumue

TUABUN 4 NTATIIUUY

NATeilGen 3 wetiafe weatinudve wmadanuludaduls wasmataiiouuiulnagalunisimunsa
wuuyhuney

nAeilylusunsunwlweudunivineuiinneslunisiiasznveyauazasadauvurhuneiinee
MIARTIAUIMTINS o tnsasdlelalunsiamunlusunsunwlnveufe gennlls Jupyter Notebooks 989
gauhiAna Anaconda Jaunsaienlylausn3mifevesiieassinuulunsiuweinuensandeiuayes
v ! a . 7 < a A a4 ! o o a a a
Ui 1w lausTs sckit-leam uaNANUU YALTAALNA Anaconda Sliasasiionis q dwsulseiliuussavanimees

fnuuiuefansly Figure 2
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~ Jupyter NaiveBaye_Scratch_Pro_02_01_M2M3AII03-Adjust w9 Logout
Fle Ed View  Inee Coll  Karne Widgess  Halp Not Trusted Python 3 fipykernaly O
B+ >0 2 ¥ PRin B C W Mwkdow [
01 Import Libraries i

In |1 import pandas as pd
import numpy as np
from skiearn.naive_bayes import Gaussianhg
from sklearn import metrics
from sklearn.metrics import 1 _score

Figure 2 aWmLIT Jupyter Notebooks ¥a3yaLiALNG Anaconda

Funeudl 5 mmadeuLarysHITiuNG

nsitafuuuneaiaundniue wadeauludndulawasmadaiieuuiulnagasmiimsnsaaen
AruaumgALKaTesiauuulnglyiBnssseukuulnlasmuuseyaoonidu 10 a1u Tnsfwnarauddiuy
Yoyamiu Nswuseya 9 @udmuiindauuy wardn 1 aaulvifuveyanaasuystAvsnimusafauy 9
ydumeudanaendn 10 afs MaUisuiisussdnBamesiauuultinunaiaTugnaes (Accuracy) A1ATY
uugh (Precision) A1AINNTEAN (Recall) wagaAuaasga (F-Measure) ielulafuuuiuefisaniigaimn
Juldlaluwnassuuuy 9ndu siddeiinnusudioudssansnmesiauuusuneii 3 sUsuuifiodaiden
FuvuviunevinsznsAndeiuuivangauiian

Funoudl 6 nsUsuleu

nasnladwuuinganige WenenisiueseaurinvensAaleiuinesinieuieyseaula

Tuagnaowhnantssouseiviuglumeni 1 fudssudnwdn 1 veaindeundudadelunsvhue

NaN15I8

o

nnsiesenveyalaglymaliaudnive adaauludadulavasinadaisuuiulnagn AusyIde

1@1%Lauamamﬁlmwwuayjammé’ﬁuﬁqﬁ

¢ v v

1. Naﬂ’]'ﬁLﬂi’]%WUE];JUaGnEJLV]ﬂﬁﬂW]’SWLUEJ

wadaurdivgosueanuuasdurengnisauuuiiioulvdumansaidululagegad i
anuunagLiuvesnanadifmunanaudn oy miaéuwﬁawa?wmﬂﬁﬂmﬁwLU&jﬁ'mmﬂmiﬁmummiﬂ;ﬁ’u%aga
Anfauvusuuuusminganlwafivanian

nsaf kT uenlenadaudusinensideuiusunsalnmeunumuisees Jupyter lufds

In [15] NB_ComputationalThinking_Level = GaussianNB() In[18] Model Prob ﬁ'ammﬁwzlﬂu%dﬂmﬂlm

o
@

mqﬁumaﬂﬂiﬁwuwamaﬂma%aﬁﬂﬁuﬁ 1 lanaszauinuen1sAnBaniulel 7, 8, 11, 12, 13, 14, 15, 16 way 18
dANIAU 3.53x107, 0, 2.88x10%°, 1.3dx107, 4.69x107, 7.08x107, 1.03x10™, 0 ey 0 ¥ 9AzLUUY 130 A1
anuwasiiugaandadinmndu 4.69x107 = 0.469 Tues iueaReiu nan1svhwevesweNadAuTl n fin1sen

naAuaziiuvesaanalae datansly Fisure 3

127



Journal of Inclusive and Innovative Education, Vol. 8 No. 1 (January - April) 2024

03 Modelling: Naive Baye

Mode! Bullding

In [15): NB_ComputationalThinking Level = GaussianNB()
NB_ComputationalThinking Level = Ni_ComputationalThinking_Level,fit(X_YTrain, ¥_Train)

Model Details

In [16]: Model Parameters = NB_ComputationalThinking Level,get paranms{)

In [17])1 Model Paraneters

Out{17]: {'priors’: None, 'var_swoothing': le-09)

In [18]1 Model Prob » NB_ComputationalThinking Level.predict_proba(X_Train)

In [19]: for § in range(len(Model _Prob)):
print{Medol Prob|i])

4,69142683¢-81 7,07788081e-02 1,01774880¢-01 0, 00800000e+00 i

[3.534881980-01 0, DOMNNO0e+00 2.B819894096-03 1,34489899¢-05
0, 00000000¢+00 |

Figure 3 n1siaUIFLUUINUIEAIBmATALNDHLUE

2. Hansimsenaematanuludndula

wadlanuludndulauansynveyanisdndulalugluuuuveinyg If-Then dwmsun1sduunnauvesveya

augyIdelalynadnvarlunsiauiduuuiing 10 aadnvuzdsiuagaveyadnduuuaefiulsesiselay

TwAda In [5): X = Data_Matrix[;,1:11]
Hansieznveyalaglumeadanuludadulanuanisduunnquueseyatunisiaudiuulaess

fiuss@vsnmanniigade‘gini’ waz max_depth=4 \uinamvanzausuansly Figure 4
03 Modelling: Decision Tree

Model Bullding

In [15]: DT_ComputationalThinking Level = tree.DecisionTreeClassifier(criterion="ginl', max_depth=4)
DT_ComputationalThinking Level = DT_ComputationalThinking Level, fit(X_Traln, ¥_Train)

Model Details

In [16]: from six import Stringl0
from IPython.display import Image
from sklearn.tree import export_graphviz
import pydotplus

In [17]: dot_data = StringlO()
oxport_graphviz(DT_ComputaticnalThinking Level, out_filesdot_data,
filled=True, rounded=True,
special characters=True)
graph = pydotplus.graph_from_dot_data{dot_data.getvalue())
graph.write _pdf("treed.paf")
Image(graph.create_png())

out{17]:

: e B
T S .

Figure 4 msaumuuuiuememeianuludadula

£
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Wevin15UsuAmMNTIEnes max_depth = 3, 4 Uag 5 HaNTITENUIIAIANUYNABALIR max_depth = 4
A1 wn1fu 74.95 datduaney ITe3udenluamisdines max_depth = 4 lumsasieiinuurinungseauvinue
ASAMTAIUIN S18aLBEAlUNSNARBUUSEANS NN UUYNUNsaSueluive? 4

v W

nan1sinsenveyanlewalianuludndulanuin audnyugiueaInIsadLuNNasEAUinYeNI15AN

AU Iﬂﬂﬁi’]ﬂazLgﬂﬂiuﬂﬂiﬁﬁLLUﬂﬂEi:M‘UaﬂﬂTaﬂJ”aLLﬁ%ﬁﬂQiUﬂ’]i’fﬁ’]LLUﬂ‘-ﬁ’luﬁu 919 tail

1. 91 Math1 < 1.25 YniSeusgladunassiuinuznisandaiuin 12

2.81 Mathl > 1.25 uag Scil < 3.25 uaz Thail < 3.75 uay Engl < 3.25 Ynisouazla Sunassaurinue
NIARLTNAIUIN 13

3,81 Mathl > 1.25 uae Scil < 3.25 uaz Thail < 3.75 uay Engl > 3.25 YnisouazlaSunassaurinue
NIARLTNAIUIN 13

4.91 1.25 < Mathl < 2.25 was Scil < 3.25 wag Thail > 3.75 YniSouazla Sunaseiuinewenisan
WB9AuI 11 %30 18

5. 01 Mathl > 2.25 uag Scil < 3.25 wag Thail > 3.75 tniSouazladunasssuinuensandeiuan 13
%39 15

6. 01 1.25 < Math1 < 2.25 uag Scil > 3.25 uaw Histl < 2.5 dni3eusslasunassiuinusnsaniBeiun
7 %39 12

7.81 1.25 < Math1 < 2.25 uag Scil > 3.25 uay Histl > 2.5 dnideuszlasunassiuinusnsaniBaiun
13

8. 01 Math1 > 2.25 uae Scil > 3.25 wag Hist1 < 3.75 UniSouaglasunassiuinvenisandeiuan 13

9. 91 Math1 > 2.25 4ag Scil > 3.25 way Histl > 3.75 UniSeuaglasuNaseauyinwen1sAnTeAIuIN 13

3. nam1sinTenaemadaiiouuilnage

LYY

weallaieuuiulnagadinisdwunussianveyainnveyaniinududilnalfeangn k 67 A1ved k Ao
Tuuieuuuilnaigalufnveyansindiuuunumesnssesnsidon

o

Az 3o unduwteyaiifiguantRlnaifesdian k fanvoyauugeTeyaindauuy n_neighbors =3
fuﬁaé’f’gLLUUﬁwmaazﬁﬁﬂwuimaﬁﬁuaQﬁmsasmqﬁasﬁqmﬁaﬁ%LLUU Euclidean ﬁU‘QWJ@Nﬂﬁﬂﬂﬁ’]LLUULLaz‘ﬂoﬂu’]u
diouuuillnaige 3 i mamiﬁﬂmmm%andaﬁﬂﬁuﬁ 1 ¢lonassduvinuenshndsinandu 13 dadiffeuunu
ﬁiﬂgﬁqmﬁa array[0, 140, 57] F9Han15Y U SERUTNYENISAALT IR UIAD 13, 13 way 13 Julos vues
Wit Naﬂ’]iﬁ’m’m‘ﬂaﬁ%ﬁ)yjaﬁ’]ﬁuﬁ n ﬁﬁmmwmsqmsduaaﬂaﬁﬂﬁ’sLLUULLasﬁwuauLﬁauﬂmﬁiﬂgﬁqm 3 ¢l

neuN1IEon N3 imes n_neighbors =3 ﬂmz;ﬁaﬁ"ﬂlﬁyﬁﬂmsﬂ%’ué”nwwswﬁLmaaf n_neighbors k = 1, 3

Wag 5 HAN15338NUIN Lid n_neighbors = 5 A1Augnaslunsiuegeda iy 76.24 uanudymilanes

v
a v =

#aRa (Overfitting) IAnTulafuuuvladiuveyanisiln unluaansavihungladuveyalvy augyIdedaden

n_neighbors =3 gailmAnugnaedtunisiuieg mniu 68.48
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4. MSUTPUTIEUUSEENTAINVDIFILUUNG 3 YT

mMnedeulsEavsnmvasiikuuyhwememaaudnivy allanuludndulawasinaliaiieuulnagn

TeiBnsmsanasunuulvaduiunisiaenisuuseyasendu 10 @ unavaiuddiuveyamniy n1suusveya 9

v v v
o o

audnsuidugareyaflndauuy uasdn 1 anudmsudugateyanaaouduy fasu yaveyanmund 143
fegrsduuaiuynvayafindauy S1uau 129 fesnwuazidugpreyanadeufuusiuiu 13 o873 N1
UsyAvEnmuaafuuyhueyhiudsiue 10 seu

wan1sUTsuiBuUsE AN nneaiauuuiuIea 3 fuuununduuurhuememedanuludaduls
mmmvﬁmawaizé’uﬁﬂwmiﬁmL%nﬁwmmblﬁ?aéﬂﬁﬁﬂizﬁm%qunﬁqm’m 3 é'fumu?fﬁﬁwmmgﬂﬁ?aq 74.95%
fiAAAILIEY 11U 62.08% TlAAuseEn Wy 74.95% waguardimAnuang Wiy 67.59% se9amnAe
Gaf’JLLUUVcI’TmE’JG?’JEJL‘VlﬂﬁﬂLﬁﬁ]uﬁjﬁuiﬂgﬁﬂs?jdﬁﬁﬁﬂ’g'mqﬂ(;;@ﬂ 68.48% fiAAILILET (1T 62.12% TlAAnusedn
W 68.48% wazuaziinnAua1ena WA 64.70% wagfauuurhuisnemaiaundriuedediaanugnaes
AU 60.05% TANANLLNLEN (AU 59.09% fA1AmsEdn U 60.05% LagiazianAunlng Wiy

58.60% HUsEanENnueEfign auadu dawandly Table 2

Table 2 Us¥ENSANYBIHILUUYIUILTEAUNNEENISANLTIAIL I

Predictive Model Accuracy Precision Recall F-Measure
Naive Bayes 60.05 59.09 60.05 58.60
Decision Tree 74.95 62.08 74.95 67.59
K-Nearest Neighbor 68.48 62.12 68.48 64.70

2AUIY waTUaLEUBLUY

Han1TITenuduuwealsmadanuludadulalivsednsanasgauar A nvagiuneiiaiunse

Fuunnanisiseulaesnsdfiuszdninimde Math1, Scil Thail, Engl waz Histl tnsalusiedvadamansiduiugiu

v v
o

ﬁwé’zﬂumiﬂ’wmﬁﬂmmsﬁmL%aﬁ’]mmﬁuaaﬁﬂSaus?jguﬁﬁmﬁﬂmmaumumﬁa’mLﬂmwmzﬁ’]ﬁﬂmﬁmﬁﬁm%qﬁ']mm
wudsasunszuaumslunsundaynvesy Seuiivsrgnaliuufauasnguinsedamanslumsoenuuuduney
Braundamiludinaie nanmsifedinandennassivaniideves ElGamal (2013) ﬁwuﬁmgﬁlﬁmmmﬁmﬁiﬁ
snaulauandmiuinnseluseivadamanslududseudnuneulansuasiauainenisifeulusunsud
muddmenam s swinnsdeulusunsud esmulu Mansoura University tinidefiveuuziluiansanidu
Jadelunisaeudnideniunisianisuauiinernsreufinmesluminerde wenaniu cddednuiwans
L"?sju’?smmmimaLLaﬁmmmé"aﬂqmﬁuﬁaLL‘tJi‘vaMﬁﬂﬁ”zys?faLmnmﬁﬂmﬂmamﬁﬁwm Badr, Algobail,
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ABSTRACT

The study aimed to analyze basic data, needs, and opinions of stakeholders in creating a Metaverse
virtual classroom to enhance English communication skills for elementary education students 2) to develop
the Metaverse virtual classroom and 3) evaluate its impact on the English communication skills of
elementary education students. The study involved elementary education students, the management or
curriculum committee of elementary education, elementary school teachers, curriculum administrators,
and curriculum lecturers. Research tools included surveys to gather opinions, interviews, focus group form,
assessment of the quality of innovation, student opinion survey, English Language Communication
knowledge test, and language proficiency practical test. Data analysis was conducted using mean, standard
deviation, percentile, Wilcoxon Signed-Rank test, and content analysis. The research findings indicated that
the virtual classroom should promote interactive communication and real-life scenarios, incorporating visual
and audio technologies with artificial intelligence. The design should be engaging and enjoyable, resembling
a game for students. The virtual reality classroom model included objectives, principles, learning content,
management process, media and resources, assessment, and quality outcomes. The quality assessment of
the innovation was at a high level after the experiment, with significant improvements in theoretical
knowledge and practical skills in English commmunication for elementary education students. The language

practice evaluation results exceeded the 70% benchmark, demonstrating continuous improvement.

KEYWORDS: Metaverse Virtual Classroom, Multidisciplinary Approach, Scenario-based Learning, English

Communication Skills
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