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Abstract

The study of invariance analysis of measurement model is to verify whether two or

more samples with different backerounds such as gender, age, experience, region, etc. have
similar opinions or not, regarding the measurement of latent variables in the model.
Researches on invariance analysis of measurement model have been very popular during the
past 2-3 decades, especially the development of analytical methods was rapid on both the
software and the algorithm. This article aimed to present comparatively between two
invariance analysis methods of measurement model, namely, the Maximum-likelihood
Estimation, which is widely used in research and is based on the concept of frequentist
statistics, and the Bayesian analysis, by presenting the analyzing steps and the syntax used in
the LISREL 8.72 and R 3.6.1 programs. In addition, the examples of analysis and the results are
shown in this article for those who are interested in this kind of research to understand and

be able to apply both methods of analysis in their own research.

Keywords: invariance analysis, Maximum likelihood Estimation analysis, Bayesian analysis

unun

mu"?%’aﬁLﬁ'mﬁ'aqf‘“ﬁJﬂﬁﬁmméhUq%‘lugmwwmimmamﬁﬂ (measurement model) %38
Tuinaauni15d9laseaasne (structural equation modeling) 1o 9 farusiiueyn9d afiaedoq
mmaaummaamé’awaﬂmmaﬁ’u%@gaﬁaﬂi%ﬂ@ﬁa&Jaﬁamaauﬁmmﬂwma warlunsdifinis
Wedidegedud 2 nauiuluiumnenafuliiasdumuuandenadiuiausssy nw vie s
Fanquuszniiuandneiy dnideasinisiinsgsinguny (multi-sample analysis) (i e31A52%
malliuUsasuueinisia (measurement invariance analysis) 9nTumaaunistasiadaiiimusiy
(uednwal 35¥7e, 2554; gnuna 894196 aunda I9n5133000 waw Svilna Agylaynuim, 2554)
BanshanzinuilinusvasuestueaildiulutagfudnlngasldBnmsssanaiiaiminag
Hugega (Maximum-likelihnood estimation) #1wisnsiinsizsimalaiuysivasuveslunasmenis
AiAs1LUUIUE (Bayesian analysis) Sawulslannddn daty Ummwﬁﬂﬁau?ﬁwmaua?ﬁ'ﬂwﬁmiwﬁ
mliuusiasureddunas 2 Feludadieuiisutuneunisinseyt defdes iavesunazis

wiouTaEnfeg19Fds (Syntax) N3RS zsiselusunsy LISREL 8.72 waslusunsu R 3.6.1

a L4 [ a (%

nmsiesgiaulinusidasuvaslunanisin
lun1s3denddegesau 2 nguduld deeradunquiidenyiidefiuanaiesiuludiu
TAUTITU N1 130 NANUTTANTLANA1ITY N5TLATIERNG NN (multi-sample analysis) Liie

Ansgvimnulduusildeureinisin (measurement invariance analysis) 9MnlulnaaNn1slAsIas 19Uy
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2554) Ingnsiasziaailinusdsuvedumansinnieaunislaseain figasfanunevdn a
Uszns Uszneude 1) 1un1snsinaeuindiegiiddnuagynadsey fausssy vieuiannga
Usgrnsiuanenedu finsimnunisiadenuuianieiniesiiotaiinsstunioli egnals 2) iunns
nTaseUINiIet eiilidnvasmiloudumsiinzuuuitiy vieflanuunndiwesazuuulunsas
sfusznaumileudunieol 3) Wunsesivaeuanuunnasesiedauaznguludugindin
dumg iviliiAneuuensslunisnousneiuniola uag 4) Wunisnsaasuiinisdansein
nsnaaesyiliAansUa sundaslinanisiafiadied undolyl egrals (uednwal 35vd, 2554)
nmsfne wud lumsAnweailivsasuveslumaaunislassaieildtusgiaunsvans fe
mMsieseviawliulnvdsuvesTunaaunislassadisiienisussanuiniuyiazidugege

(maximum-likelihood estimation) Tagyinn153LA51E 181U LISREL F968991f891UI U889

'
a o

AdvwinunienefezausauanInani1sinseiladuszansamn deundasuiinsideninnis
a ¢ | a P s . . . = a s
Tmsginuliuuswasuredunaaunislasiasiauuiud (Bayesian estimation) 39015340589
Auliuusivasuveslunansaeisunnng ufnnsatAvaziivuneulunsiiesisiwandieiu Iaed
TgazLBunnRall

1. m3nnzianulivlsasuveslunaienisuszanadinnuiasndugege

a ¢ ' 1:4' Y v ' ' &,
n1sasgriaulisUsasuvedlimaaunislasiasenionisussannainuyiaz

a

g9an 1nNgIuARvesaRALUUAIMA (frequentist statistics) Tnsadfuuumiuivionuudafudud
aufgudowiui mefwesfiinidvaulafinwidudasiilimauen fegilldsunisdunan
Usgrnsfiinsuanuasenuthasdufioduddaing duu aifuuunnuddddnsuanuasaniiog
Juvesdregnegdu (sampling distribution) Wldlun1sdnededmnsdmes @wlef aSgnienns,
2555) LagAmSHuLInfiegns 5 - 20 Winwessiuumsiwesluliwa (Hair et al, 2010) funeuly
nssiunsieest (@nuna SaaleR aunda Taesassan uas Sufiga Aglyanyiad, 2550) feil

i 1 Susulaglilunavennguslegiamieuiy Mntuinsusulunalidenndeaiy

o w

oyadeusedng finsanane 2 Alaiifoddry Tnefmunauufgia Ho feil
Ho: Form ¥ = Form @
Tl 2 vhmsimummnsfimeslivindunnngy (factorial invariance) TagFuanwisfiiios
vminesduszneu (factor loadings) Wil onsradeuauldulsd suresiminesddssnavves
usiazesdUsznou Taefmunauufigiu Ho deil

Ho Ay, @ = A, @

(=Y [ (=Y

fiarsananan 2 Alufiveddgyuaznadnis Ay? veetui 2 uaz 1 lddvddgnisada

£
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fosmaruludasy Adf lddudunisimsziise uimnufiasauuigns Hy linganismaaey
YU 4 yinsinuerukUsUsIvvesesalsenaulivindulunnngu weihnisnsiaaey
AnuliudsAsuwuuanysal (Complete invariance) Ingfimunauufgiu Hy Al

He @ V= D@

=K o '

Asannen 2 iliddeddsy wanedt lunadenadesiuteyaideussdny uasnania

aad

Ay? v93uil 4 waz 3 lufiduddynsadfnesmanuiudass Adf uansiluwaliuusiuasuiuy

auysal WU iasauudgiu Hy Wivganisnageu lagadianldlunsnsiaeuninuaennaedves

v v ¢

lunatudeyaidausedny ﬁﬁﬂﬁ'ﬁgﬂszﬂaué’w Alaanmas (X2 alaawadsduins (x¥/dh, a1 p,
ANLAT5IUYDIA1LAA BALAAIALAR BU (Standardized Root Mean Square Residual 38 SRMR)
AUl TATEAUAINEDAAR BINAUNA YU (Goodness of Fit Index 139 GFI) A1AYHTATEAUAIIL
donndoinaunduf Usuund (Adjusted Goodness of Fit Index w38 AGFI) Aasaidinsysuaay
donAdInNaunaulaUTsuLlisy (Comparative Fit Index %38 CFI) Tucker — Lewis Index (TLI)
ARTlInTEuANINITaunefdnuel (Normed Fit Index #58 NFI) LagA1a11Af108193N07
(Critical N %30 CN) snsinausinismansaindidnuun (yaned guadng, 2557; gnuna Ssqlvi aunia

Wn5ITION waw Suilna Aayleynudnn, 2554) Aamsne 1

M3 1 adavageuaLdenaresvadlinaiulayalUsedndiasinaein1siansan

ananagau LNEUTTNDTAU ananagau LNAUNNDITAU
x> p 4NN .05 AGFI 11NN91 .95
Y%/ df N1 2.00 CFI AN .95
RMSEA wounin .05 TLI 11nN31 .95
SRMR o8N .05 NFI 11NN .95
GFI 11NN .95 CN 11nN37 200

Tuunaudidsuladnauenisieseiauliwlsasuredunaaunisiaseasaiienis
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Uszdnduaranuanuluwlsiuasu aunsausuamnuaatnaaauraasiwlsndanmbe il anudunus

ge

0 dednfinvensinsien seiidedniatunisusulumaniinisnsenulassaiswedlunaauufgiu

v o

fAgerimun 1wy msiavieriiufuusdaunaldvieaminiineding 4 luluwaiinaviililumalia
nswasuudas Tnegidedndudenauslumaaumagwiidunadendu o ouazldlunadiil
AafAnaaum NABnndeseslunatuteyaiss dnditldannsusuiiiign

Tumsiinszinulivsiasuvedunadilouvesniegslunanudnuasiiiaszasd
vosindinszRuudindnyivedlneuaziiauseing (GRADATT) Usenaumie 3 aaAUseneunanuas
10 §Ua% (vt won¥Uszaa, 2561) ﬁmumﬁfgé’ﬂwiﬁl,mué’qﬁ

03AUsENOUT 1 Fumnug (KNOWLEDGE) Usgnausne 3 #ust 1éud eudluanuniundn
(KLP) mwidlumanddu 4 (KLO) uazanuiiwinsiusienisiudeunas (KLO)

pedUsEnouil 2 Auinurn1sSeudiarnisvineu (LEARNING) Usenaudie 4 fausd Tdud
N13AATIUIANTIN (INNO) N153AN1TAULEILATBIANT (SOMANAGE) n1sviauuiinwuurinnieg
(CHALLENGE) uaznsiseuiinaluladasinease (TECH)

p3dUsznaufl 3 MugnssINasEsTIN (ETHICSMO) Usznaude 3 fausd 1dud ausssuns
ogFmiugduludany (VIRTUE) 93581us3amadnndnuazinins (ETHICS) wazdnenanuazdniin
@151504g (VOLUNTEER)

Tavhnistinssddoyannnguindnussduindindnsiainumingtdeduimedineg
§1uau 459 AU YesEUsEIMATILIL 257 AU enouvihnTinsissimnsliiuusiUAsuvedluaa Fos
yn1smArdudseans avduiusiilothaldluddsveslusunsy andurhnisiinseianal
wUsidsunu 4 Suneuiinamidraiy Tasfinnsandsudm diidauds (Modification indices)

fegddinsageumiuliusudeuredina munguinfnwivewazsinasene e

AuAlFLTSNg GA LY PS wag TE lduusiuaeu (GA=IN, LY=IN, PS=IN, TE=IN) tdusisil

Group=1

DA NI=10 NO=459 NG=2

LA

KLP KLO KLC INNO SOMANAGE CHALLENGE TECH VIRTUE ETHICS VOLUNTEER
KM

1.00

617 1.00

.526 .632 1.00

.528 .584 .532 1.00

.537 552 .564 .683 1.00

.597 .620 .605 .715 .838 1.00
.500 .494 522 .576 .620 .644 1.00
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465 .464 478 538 .723 .773 .628 1.00

.384 .304 .312 .367 .515 .548 .528 .713 1.00

.365 .370 .451 .482 .503 .615 .458 .582 .639 1.00

MEAN

4.1736 4.0327 3.9929 3.6950 4.0349 4.0723 4.2752 4.3007 4.2844 4.0211
SD

61214 69806 .65757 .67782 .54625 54357 58695 .49253 .46501 .64393
MO NY=10 NK=1 NE=3 GA=FU,FI LY=FU,FI PS=FU,FI TE=SY

FRGA31

VA1GA11

VAO0.9GA21

VATLY11LY72LY103
FRLY21LY31LY42LY52LY62LY93LY83

VA0.01PS22

VA 0.05PS 33

FRPS11
FRTE21TE32TEI03TE97TEI09TE98TE42TE41TE43TE73TE91TEI04TELI06 TES 7
TEB6TE85TE7T1TE96TEOSTET6

LK

GRADATT

LE

KNOWLEDGE LEARNING ETHICSMORAL

PD

OU SE TV MI

Group=2

DA NI=10 NO=257 NG=2

LA

KLP KLO KLC INNO SOMANAGE CHALLENGE TECH VIRTUE ETHICS VOLUNTEER
KM

1.000

.468 1.000

.354 .476 1.000

.512 .485 .338 1.000

.363 .487 .500 .528 1.000

.402 .441 .503 .524 .631 1.000

.423 395 .286 .405 .397 .469 1.000

.295 .338 .467 .407 .628 .552 .409 1.000

.287 .304 311 .474 .476 .483 .343 .638 1.000

.152 .252 312 .283 .454 501 .436 .617 .472 1.000
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MEAN

4.2659 4.0506 3.7909 3.9844 3.9883 4.1261 4.3768 4.3333 4.2188 4.0344
SD

61572 78591 .71383 .62598 .53226 57533 56342 .52805 .45680 .69348
MO NY=10 NK=1 NE=3 GA=IN LY=IN PS=IN TE=IN

VAO0.1PS33

FRTE66TE1I09TE88TE22TE94TEIO7TTE3 3
FRTES5TE101TE73TE7S5TES1TE1I04TEIO3TEA3TE9 6
LK

GRADATT

LE

KNOWLEDGE LEARNING ETHICSMORAL

PD

OU SE TV MI

NAFUAUELTEULAYIINT fixed A7 loading ¥84 Knowledge fiu Learning 1afliilod91n
NY o w @ = v = ° @ v 1Y) a o v
ffedrfinlunsusuluma Fegsmannsafnuuasinluusuldlimuganivanidevemuiedld wa
nsvegeuauliulsildsuvedduna munguindnwilneuassiauszmne lnsuannaiduen

Estimates san1musenau 1 way 2

/ KLP
\\

KLC

/ T INNG
GRADATT 0,50 —
ra— |

OMANAGH

0.91 \CHAL LENC
TECH
0.8 — |

YIRTUE

s ETHICS
OLUNTER

Chi-Square=66.03, df=53, P-value=0.10777, RMSEA=0.026

7w 1 nguiindnwlve
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/ KLP
]

e
\1‘05
T ke
1.00
/ 1‘28/ [NNO
GRADATT 0.50 —
1.21.
§ T OMANACH
1.30

1. 00\
CHALLEN(

0.8l

TECH

§m“‘ﬂ- VIRTUE
a0

ETHICS

QOLUNTEH

Chi-Square=66.03, df=53, P-value=0.10777, RMSEA=0.026&

A 2 ngudnAnwsneUseine

a L4

2. M15As1EiANlduUsIUAs U lUNaR8 35 N15IATITHRUULUE

' v '
a a

ADALUULUA (Bayesian statistics) luluiAniliinduneuadaluuainud (frequentist
statistics) ke bliJunfeufioInin I FIAT e AndANT UtounIn Tar Ul IRuYeIadRLUULUE

Avuabinisdwesidusiauusgu (random variables) Afin1swanuasauiiaslu lnefiaduns

£

a ° v & . S A a s @ a Ao ao
‘Vlqummﬂﬂiw’miqmmuﬂ%Lﬂumﬂw L9 WU LU UFIN UNIYABINITANAALLU

<

Wuawmulszanns wazdinddelinsiuan sdesedeniseSuiemeniskankasnnuu1azily (Fislan

a a

A3qisens, 2555) agslsinu adfuuuudiigawiu fie aunsaldlunisieszilunsdindneide

fumegrsrunreudstesld (Kaplan, 2014; Muthen & Asparouhov, 2012) fipuseudsuluEes
oI IwINkIIdayavesdedns ldldjsinismesevanufgiu duudslusiludesimunauuiignu

a1 Joihlinndiweslududuniswanuasvesteya daudangulunisimsesiluwai

1Y

vgou dnsuvanafiududuaznsslunsun (Kaplan, 2014) uenanfladfuuuivddalalanialsn

danunsalideyanunasduuenmilenndeyadesedndunldlumsliaseiilalaeiivuifanan
o I I [} . . . . a I

9 NMIAMUIUNTUANLAIAIUUILTUNUAY (posterior distribution) veswisfimestulunallu

dsdAlunsendeaiiuuuiudmlaainnissiunisuaniasaanuiiaziduneuntin (prior probability
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distribution) uazilsATun1IzAINNAITIZITU (Likelihood function) LA un NG B veLUd
(Bayes’ theorem) (Kruschke, 2011; &3l%# f3gnsenns, 2555)

Tunrshaszsianuliudsidsuresluwmanieisnsiasizsiuuuud (Bayesian structural
equation modeling 3o BSEM) fidunounisitasizdmussduaaliulsivdsy (Bialosiewicz,
Murphy, & Berry, 2013; Kim, Cao, Wang, & Nguyen, 2017; Van de Schoot, Lugtig, & Hox, 2012;
avisui guivnsal @iua Teendy wasveesl Asudauh, 2559) fail

1) configural invariance %38 pattern invariance #T13ARUAINABAATDIVBILILAAARENEY

2) metric invariance 138 weak invariance \Jun1snageuluiaid e vunaliumin
94AUsENOY (factor loadings) likusiudsu ussesilyiqaiaunu (intercepts) wanmsfusemineng

3) scalar Invariance 1138 Strong invariance tun1snagevlsina afuuald Winiin
29AUsENBY (factor loadings) WazqARANY (intercepts) TaiuUsiaeu

4) strict Invariance wUsoanidu 2 s¥efu szduusnite nsaaeulieaiiofvuels tnin

29AUTENBY (factor loadings) InsinuNL (intercepts) uag A residual variances laiwUsiwaeu seau

a

7l 2 Rensneaeulnaiiiorvualy dninesduszneu (factor loadings) 9aRAuNL (intercepts)
@ residual variances way Aade (mean) luuwusidsy
N1IATIVADUANIUMLZAUVDINLAAAINITANITUNAINAT posterior predictive p-value
(PPP) SAnfiwsnzanlddaus 05 wazasiAlnddu .5 (Muthen & Asparouhov, 2012) A1 Bayesian
variant of the root mean square error of approximation %38 BRMSEA W 0 vinefslunaiinii

winnganluszavanysal (perfect fitting model) wazdAnAuTun1suInvInlanaliaenndod

=

wiszay (misspecification) IngAn PPP wag BRMSEA gnnsiadeuneldiieulunazaunigiu
sty dmsudiegavunnlng A1 PPP azufiasynlunai bisenadoslunngunuy Tuvazd
BRMSEA azUfiasueiiiosluinailiidenndoin 1 Wit (arge misspecification) usigeu3ulumai
liaanmdoetios 9 1A (small misspecification) (Hoofs, Van de Schoot, Jansen, & Kant, 2018)
mnmsUisuiisuasailunisinsisianuliudsideuvesluna §auan Bayesian information
criterion (BIC) Deviance information criterion (DIC) Watanabe-Akaike information criterion (WAIC)
leave-one-out information criterion (LOOIC) marginal loglikelihood (Margloglik) Wae log-
likelihood (Log) Tnarswdinanilunisiinsiziannulduusiva suluusazdud fnsmnua
‘W%ﬂﬁLmaﬂmmsmﬁauﬁssﬁuqﬁu Adaiianinga aglilunafiiniuaenndosini (Gelman,
Hwang, & Vehtari, 2014; Merkle & Rosseel, 2018; qw%muﬁ A39150] IUA 199V azye el
Asudaui®, 2559)

myleszimuldusidsuredunaaunislassadiauuiud [uisnnsdmsuasivdeu
auliinUsivasuvesnsinwuienfudsisauls (modification indices) faen1sUszanaAIAI

W1agtiugsdn (maximum-likelihood estimation) (Muthén & Asparouhov, 2013) d115un1s
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Apseidaelusunsy R 3.6.1 TWunenaldun Lavaan lunsinsizvanuliuusivasurestuing
aunislaseasieiienisussuiuainuyiasilugsde was blavaan dmsunisiesiziaiuly
s suveslunaaunisiseadnawuuLlud unang blavaan Ta3unisiaundulag Merkle and
Rosseel (2018) warlir1ad @i narnnatelunisuszsiiunaziuisudiouluinasean du
fitMeasures() Tnefiflerdundniguieafuilsiduluunana lavaan dWesustuduilaidude “<b” 1wy
Tun19AszRlunan1TIATIEesAUsENa UGB U (confirmatory factor analysis models) azld
WU befa() Moz ilumaannislaseasns (structural equation models) aglaileridu bsem()
Judu edslsinunisiaulunaneilaiduves blavaan sndudesldsiunuilsdiduves lavaan uag
JAGS syntax ﬁ)\‘iﬁ’jur;ﬁ‘alﬁdﬁadﬁﬂmi install.packages("lavaan") install.packages("blavaan") iay
install.packages("rjags”) NauL3 UG UNITIASIEN 2uFunALNa8 u 9 U coda, rstan, geplot2,
corrplot Wufu dusunisuaninan1siasieyt (Merkle & Rosseel, 2018; Merkle, Rosseel, Garnier-
Villarreal, Hoofs, & Van de Schoot, 2019)

mMseseinuliuvusivasuvedunaaunisiasadsnuuiudseunang blavaan 910
N15ANYINUI1 Merkle and Rosseel (2018) Tatausisnisussunurivesluinaly blavaan lagld
TunafiuuauaenndesiudeyaBeusyinsud (Fitted lavaan object) Bsiagrevasnisitaseily
wruidulunanisineiesduseneudduiudusuans (Second order confirmatory factor
analysis models) dlofinsanunananuin lunsieseiesdlszneuddudu fvunmdslunisld

(Usage) waza1snatuus (Argument) (Merkle & Rosseel, 2018; Merkle et al., 2019) #391514 2

M99 2 AMAIUNISITLAaY DS TILIUALUNTIATIEYB9AUTENaULRIE LS UAIE blavaan

Usage bcfa(..., cp = "srs", dp = NULL, n.chains = 3, burnin, sample, adapt, mcmcfile = FALSE, mcmcextra =
list(), inits = "simple", convergence = "manual’, target = "jags", save.lvs = FALSE, jags.ic = FALSE, seed =
NULL, bcontrol = list()

Arguments
asfundAEuFuINUNALNG lavaan

Cp N159ANIAISHINLAINBY (prior distributions) AewsfimesauLUsUsIuTI (covariance parameters) lag
Fudeniidululd Ae "srs” wie fa" Taglumangud "srs' axdiardavguuasiniusfidininguiu

Dp ABuFUNITLINKAIRBY (Default prior distributions) slew1s1fimasUszianang 4 Tneviluudragldileddu
dpriors() TumsiSengdaya

n.chains Fruauvialganae (MCMC chains) figaanis

Burnin §numMswgwesnis burnin (burin iterations) Taglsisaumsusuuudsuld (adaptive iterations)

Sample Srnufegaiamuadidessiiunisndsninns bumin

Adapt SruaumTLTuUUUSULY (adaptive iterations) fagldlunsBudumssans

memcfile g3 euluduase (TRUE) luina JAGS/Stan aggnideuadlulid (lu lavExport directory) wara1u15uans
sUuuumsnuadudieves directory vodlndfignieu
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mcmceextra FRCRRTEY potential names syntax LagN1I915I9d0U Toe syntax object fadonundl extra code azunsn
Tu syntax vesluina JAGS/Stan Lagn1snTI9d8U object ABNmasienes (character vector) fiusznaumie

extra JAGS/Stan parameters ¥94f8¢74

Inits g character string eifdenie "simple” (ANSuAw), "Mplus", "prior", uag "jags" Tu 2 nsaiusn Anves
a < Y aa ' ' < ' a sa v ' ' |
nflweiggnussanumeisnsussnaaininuinasdugegn (ML) amisifivesiuduresuiagildasgn
SUNIUANAAL (original values) w11 uniform noise fidenld "prior" Amsifiwesisuduasuagfunisuan
wasReu (prior distributions) @desdasiuirAmisiiwessuduaylivinlvnmsussanuavesdunaduman) 61
onld Yags' azlufinisssuaniudy uwaz JAGS asdanaAes dusududlgluinail fitted 910 lavaan
AUsznavesnTmeiMieadesazgn extracted uazgnsumuludnvasfinanndieiu dudusienislua
1 waansUeIHendu paramaterEstimates A0 est 130 start W3e ustart column @uiuiwualanew) 9y

gn extracted

convergence fdenld "auto" mfiwesazgnauaunitazgiin (convergence) (fe autorun.jags) Tunsaill o135famud
burnin 1Lag sample %Qﬂﬁﬁﬁi’miﬂﬁﬂ autorun.jags W startburnin way startsample ANEIRU anladle

wdweszgnduimmunlaedld (M3eA1Euiuves run.jags)

Target WNANY MCMC 7ioe install (ags” duunainaisuduus "stan” Adsamnsaldle)

save.lvs stufinduusussuesioens (fFactor scores) ui3olal nssneanBuduu FALSE

jags.ic ArsAWIa) DIC 33 JAGS uenuniiennds BUGS wislyl assnzAndusudu FALSE

Seed VNLABSIBIANL n.chains (@1MSU "jags") or w503 1UIUAN (W84 "stan”) 4015 random seeds Tun155u

MCMC 1% NULL 9g9i1li seeds gnifenagneds.

bcontrol srensndwisdmesiiuAvdseinuluds runjags (M5e autorun.jags) 3o stan ThAnwI luinandnvousag

Fanguiisf

dilguresndiag1an1siiasizrianuliulsildsuveslunaaunisiassasauuuiudene

wnAna blavaan Mnlaaanuan v iisUssasdvasiudinssAudadinfnyvednenaysnuseinag

o oA

FannanuIwaINeuntin taglusensuiiaiun1siesieiaaluswnsy R 3.6.1 ¢ail

w8990 install package s q Idndudedlduasidrdoyauds Iildmdaimualunaiing

Y

TUSWNSY A9RN519 3

M1919 3 Msmvualuadglusunsy

Fda Inguszaed
> Att.Model <- 'know =~ X1 + X2 + X3 msfmuealueadglusinsy
+ learn =~ X4 + X5 + X6 + X7
+ ethic =~ X8 + X9 + X10
+ attri=~ know + learn + ethic’

n1susulunalagldunaing lavaan elilunas Mdenndesiudeyaidauszdnyluns

TiaszianuliuusidsuvesgluuulimanunguinAnwnewazanaussmanien1sussunnen
| I a o A . . . . | aaaqy

Auazidugean Taeiansanandviiauds (modification indices) warsgauanadianlaainnig

@512 TgAndasail
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71379 4 Adslunslesgvianulinusiaeuvesgdiuulimameunaing lavaan

0
[

Adl IngUIzadA

> fitl<- doUAUARAASRITY TunaY fudeyaidausedny

cfa(Att.Model,data,group="University")

>modificationindices(fit1, sort=T) fsanssdiaauwusiieusuliina
> fitMeasures(fit1) LEAIHANNTIAS1EARY Tl USRI zsanNllUsAsuvealueg
>summary(fit1, fit. measures=T) LARINANSIASIERAUS LN TS (Parameter Estimates)

mylnegauliwlsivisuvesgluuulumg (configural invariance) asnguin@nulneg

!
aad

LAEANNUTENARILNITILATIETLUULUA AL SI89IUANED AN tAINANSILASIEY  LagldunALng

v
v a

blavaan TgAdssail

M1319 5 Adslunislesgvianulivlsiaeuvesgluuulimameunaing blavaan

Ad IngUITaen

> bfitl <- bcfa(Att.Model, data, group | @euAUABNARDIYEY Mnas Auteyalausedny

= "University")

>blavFitindices(bfit1) WHASHANNTIATIEIAIABAARDIYDY Tunae futeyaidasedny
e BRMSEA, BGammaHat, adjBGammaHat tag BMc

>fitMeasures(bfit1) wansHan e zideilunsiinseiaullusiudeuves
TunanIeen npar, logl, ppp, bic, dic, p_dic, waic, p_waic,
se_waic, looic, p_loo, se_loo Wag margloglik

>summary(bfit1,fit. neasures=T) WAAINANTIATIZTANTUTENIUNIS1AMBS (Parameter Estimates)

MN13N1395I90UN T veTYAMEviasldiImeN (Markov chain Monte Carlo) fAg/fn
duUsgdnsanduius nswinsuanuasweansilwesluguiuy Trace plot, N3l Density uag N1

Auto correlation vaeusiazyiele Ingldandandl

A1 6 AFINIATIRARUNTGIINVRITRYAMEVISlgINADY

o o [ I3
A& NUsLaA
c<- rcorr(as.matrix(data)) nIRdeUNIGNvesteyameldinae
corrplot(csr, type="lower", p.mat = c$P, (Markov chain Monte Carlo)

sig.level = 0.01, insig = "blank")
plot(bfit1,1:4,"trace")
plot(bfit1,1:4,"density")
plot(bfit1,1:4,"autocorr")




a

W 26 atiuil 2 : nsngIAN - SuanAu 2563 15
Vol. 26 No. 2 : July - December 2020

Wiy Tunsnaseuanulduusivdsuvedunalusedungadu laun Weak invariance,
Strong invariance Wag Strict invariance TR 4 group.equal Tneiinual loadings, intercepts,

means ay residuals LiwUsiaeuiiaiiag 1 MauauuRgunvaaeuiigedu meidasdeluil

A1519 7 mdsnsnageunulinUsiasuvedlunalusyau Weak, Strong Wag Strict invariance

ANdq

>bfit2 <- bcfa(Att.Model, data, group = "University", group.equal="loadings"))

>bfit3<- bcfa (Att.Model, data, group = "University", group.equal = c("loadings","intercepts"))

>bfitd<- bcfa (Att.Model, data , group = "University", group.equal = c("loadings","intercepts”,"means"))

>bfit5<- bcfa (Att.Model, data , group = "University", group.equal =

"o non non

c("loadings","intercepts”,"means","residuals"))

MnurnsenumailunsnsdeunLdenndatarAfeilunsinszdnll
wUsiUasuveslumanuiing 19l sfiumunuseiuanulduusdeu Tneadudaudenndes
naunAuYeINITIrTEinuliiulsasudsanfuuuluduedlinasiy A1 DIC = 8765.962, WAIC
= 8800.880, LOOIC = 8801.400, BIC = 9283.185, LogL = -4293.336, margloglik = -4930.033 uay
PPP = .230 daudsiliauaenndainaunduvesnsinszianuldwlsidsuieadfuuud e
AUl nesdUsEneu (loadings) laluUsiUdeu fie1 DIC = 8753.772, WAIC = 8788.192,
LOOIC = 8789.085, BIC = 9247.475, LogL = -4291.908, margloglik = -4905.138 way PPP = .342

FIBE9ANTIINANITIATITIRENIA LN MUNDIAUTENBU AIAISIY 8

A1519 8 AIBYANTNNANTITIATIEY AU LULUSURBLYBIlUAAT AETTAITIATITITRUULUAD

muualiininesAuseneu (loadings) luuwusiuasu

AuAnwE ngutindnwlne nguinAnwdsUszng

Estimate  Post.SD  HPD.025 HPD.975 PSRF Estimate Post.SD HPD .025 HPD .975 PSRF

23AUsznoufl 1 KNOWLEDGE

1. KLP 1.000 1.000
2. KLO 1.168 .064 1.043 1.290 1.004 1.168 .064 1.043 1.290 1.004
3. KLC 1.093 .061 917 1.212 1.000 1.093 061 917 1.212 1.000

23FUZNOUT 2 LEARNING

1. INNO 1.000 1.000

2. SOMANAGE .954 .040 876 1.035 1.028 .954 .040 876 1.035 1.028
3. CHALLENGE 1.010 .037 936 1.082 1.025 1.010 .037 .936 1.082 1.025
4. TECH 861 .045 781 .954 1.072 861 .045 781 .954 1.072

83AUsnoufl 3 ETHICSMO

1. VIRTUE 1.000 1.000
2. ETHICS 721 .037 .649 793 1.009 721 .037 .649 793 1.009
3. VOLUNTEER 1.061 .066 936 1.193 1.025 1.061 .066 936 1.193 1.025

audnuaigifisUszasduastnidin (GRADATT)

KNOWLEDGE 1.000 1.000
LEARNING 1.261 .070 1.123 1.393 1.018 1.261 .070 1.123 1.393 1.018
ETHICSMO 1.008 .059 .897 1.123 1.015 1.008 .059 .897 1.123 1.015
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o
LYY

ag1alsAnu n15TesizsieullwlsUA suf835 N1 AS1E MU UL UAD ITEAUT Y strict
. . & a o owvw a va v o ) | O v g v
invariance 1JudsivinlaginTuneuoa Tneddervgdiulngianuminiinisaianislian
residual variances wiiulunnnguvsenndiandudddululienuazliaumnaunaludoyassa

nNsIaseaullwlsiasuvadlaeanisiafaualuunaudae 2 35 lawn 385n1s

Uszanauinanuunazduaan uwaedSnisinszsiwuuiud vilianunsawSeudisunnuuansng Jaf

wazdadnin vesusias s aguldnannsne 9

A1519 9 NsSeuisunsImseiaulinusasuredananisineedsUssunaAInILLIY

Dugeanuaziinisiaseiuuuiud

Usziau

aa 1 [l <
JamsUszunaAinuUnazidugsEn

ad a 4 <
/NITIATISULUULUA

1.9UIAAIDE

YUIAFRIBY I 5- 20 LN 1UDITIUIY

ws1Twashuluwa (Hair et al,, 2010)

YRy uazruInAul oy

2 Jannasadtloany

sa o

widwesninideauladnundueing
Fafilinguen fregradildsunisduan
9NUsEYINsATNITLINUIIALLYIAE
ufiedudndunn @Ewlvd asgnsenns,
2555)

wisdimesidudulsdu (Random
variables) fiimsuanuasauine
Wu Tngdadanni guuiain
Uszrnsgnimualiiduened

(@lvf F3gvizens, 2555)

3 Jumpun1TinIzideya

Usznousie 4 funeu
1.AuUAlULAR Y0 NNE UAI08 1
wiiloudu insusulunaliaenndes
futdeyadiausydng

2. Amuavnsfiwesliindunnngu

3. AnuntmidnesdUsznaunarainy
AampdeuveiuUsTidunalaliinfu
4.mMuuanNLUTUTINYDIRIAUTENB Y
Twiiuluynngu

(@nua S9gLuR auela IINTITIUT uaL

o

wilna Aayleynydan, 2554)

Usznaudae 4 funeu

1. Configural invariance %38
Pattern invariance

2. Metric Invariance #30 Weak
invariance

3. Scalar Invariance %39 Strong
invariance

4. Strict Invariance
(Bialosiewicz, Murphy, & Berry,
2013; Kim, Cao, Wang, & Nguyen,
2017; Van de Schoot, Lusgtig, &
Hox, 2012; aviseuf gaiansnl
diua F99dly warveny Asud

auus, 2559)

4.nmsudanansiinTzideya

N3 NAY Y7, Y/, p, SRMR, GF,
AGFI, CFI,TLI, NFI wag CN

(Wansd guadng, 2557; anuna 8gluf
aua JAnTssan wae Svlina Aglynn

wiaitd, 2554)

RATANAIANNZENVDSLULAADN
71 PPP, BRMSEA

(Muthen & Asparouhov, 2012)
wazavilun1simszanuly

wUsiuaou BIC, DIC, WAIC, LOOIC
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ag Logl (Gelman, Hwang, &
Vehtari, 2014; Merkle & Rosseel,
2018; qvideud Yaiansal qiua
ToeNaly wazvgnsl Asudaud,
2559)

53041 1. fduneunsiesesiilaidudou 1. [msgsidiegvuinmeudia
2. wananadoyalusluuudeniuuay | Wesld (Kaplan, 2014; Muthen &
AmUsznaUTliaINIsansI9deUA | Asparouhov, 2012)
gnsiasléidng 2. Woudsuluii eavesnisnanuas
3. @m15aUsuALAaIALAG US| Teyavesnegig
Fuvsiidanalalifianudusiusfuld | 3. daudangulunisinsigi
(wamad quadn, 2557) Tuwafidudeou Lisndudeadmua

auufguliaanth

4. dn1suvanad unusiuas
p33lUnsean (Kaplan, 2014)

5. Tideyaanundsduueniviionn
Yoy atdauszdnvunladlunis
31As189 e (Kruschke, 2011; &ae
1f F3gvIzeINs, 2555)

6.4031n Wignunsaldiushegnmwndnle nMnTeiiaududound 919
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Abstract

If calculating the value of Ty, yields 0.00, then X and Y are definitely not linearly correlated.
And if these ordered pairs are graphed into rectangular coordinate, they will always look like a
symmetrical figure of 1 axis or 2 axes that are parallel to the X axis or the Y axis or both. And if
the ordered pairs that are in the same straight line are parallel to only the X axis or Y axis, it will
not be able to show how to calculate the I, value which, by the above principles, must be equal
to 0.00. The reason is that when we substitute the values from the ordered pairs that are in the
same straight line into the formula of T,,, then the denominator of the formula is 0. So it can be
said that it is difficult to explain.

What is more difficult to understand is the general transformation of a two-variable linear

A C
equation, Ax + By + C = 0, into a predictive equation, namely y = — gX"g OV-= bx + a,
whether or not the value is 0.00. To explain this, the aforementioned issue should be divided into
4 cases as follows:

Case 1: If A, B and C # 0, the graph will have a slope such as Ax + By + C=0ory = bx + a.

3
Example: -3x + 2y - 6 = Oory:EX+3
Case 2: If Aor B # 0 but C = 0, the graph will have a slope such as Ax + By + 0 =0 ory = bx.

3
Examples: -3x + 2y =0 ory = EX
Case 3: If A orB =0and C = 0, the graph which is the X axis (if A = 0) or the Y axis (if B = 0)

then has no slope such as (O)x + By + 0 = 0 ory = 0. Examples: (0)x + 5y =0 ory = 0.

Case 4: If A or B = 0 but C # 0, the graph is parallel to the X or the Y axis, so there is no
slope such as (0)x + By + C=0ory =(0) x + C. Examples: (O)x - 4y +12=0o0ry =3

In case 4, learners are confused and do not understand the reason for the form of these

0)x C
equations because the explanation lacks the use of equation in the form of y = % — 5 given

0
A = 0 or from the example of real equation: y = % + 3 etc.

Keywords: depth of I, value in case I, value = 0.00, two-variable linear equation in the form

of predictive equations
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Abstract

The new learning theory emphasizes the importance of linking previous knowledge to
creation of new knowledge through complicated operations and applied knowledge that is
similar to the real-world setting. Assessment is one of the important components of organizing
for learning. Therefore, the concept of performance assessment plays important roles in
evaluating learners' abilities of practical knowledge application through work process or creation
of products. Preparation for performance assessment consists of 4 important steps: 1) determining
the learning targets of performance assessment; 2) identifying the performances to be assessed;

3) identifying the performance tasks for the learner; and 4) developing tools for the assessment.

Keywords: performance assessment, scoring rubrics
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Usziauiansan

Uszinnuaanisusaidiy

nN32UIUNY (process)

Wa31U (product)

4) MTNATIRNTFUIUNTAINTD
Tideyaazviounduiienisiamnla
5) Hapudzdosgiiananiailuns

dunansuiRau

3) AAINYRINANUTAINTALIY

annsodnduldegradulside

4. A9E1991U
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YuRaUN 3 MuuANUNIIRSeuUfUR

nsUszfiunmsufiRdndusedinisimvunaiu (task) dSeuliun seeglugluuuvesu
A v o 4 A a A S P v s
MUUNTEUIUNTYINU M3TSENENToniledn “A15e1u” WseunadassAesnulusUuuuves
Ha9 YiERIENT “Buan” JUwuuTeanuiilddmiunsUssdiunsujia aunsowdseenliluaes
aa A ! 1 a a v dy ¥ =
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FISUNUUY, 2557; Gronlund & Waugh, 2009; McMillan, 2014; Miller, et al., 2009)
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1) eudmiulssiiiussesau (short assessment tasks) dninanldlunisusziduaiiy
59U IUMENNITNUSIU NTEUIUNTT ANNFuTusveatunaun1sUfURY Tufisinuenisdneng 9
feyldlunsussudSeuduneyaaaildiailduiun

2) suiidumanisal (event tasks) anunsaiaanuanusavesiioulaegiainiiars
Nuidumsnisalausoazyiouisinuesuazauaunsatunisihausiuszendld wagldnaiu
s wiuuseiliussugduy

3) udmsuUssiliuszezena (long assessment tasks) [Wuanuindulasinissyevend

WJwnevangusznis uazilledugalasenisuadinlvigiSeudauansdnssanisiiodnauenadusiely
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Y = L% v Y v L3 1 < o &
wawvinue Jeszduanududeuvesnuiarn1slivselonl annsawisoandu 2 Ussunn dsil
1) MUNINANISUJUR (restricted performance tasks) Wunuffivinuzianiziwazgn
110 1ulsZanienaziiunieAInIuLUULEaenaay (multiple choice questions) #IBAINILLUU
MOUSU (short answer questions) Wiailunufigndin nulssnniaziierenisdunavsednauna
wu Mslilgusenunan1sviruAne 1 winseay nsyaaunsnauauinmualilung) 1 uii
msasensmaindeyaiitinueti Jusiu
2) euftligniansufjun (extended performance tasks) usudifilassad1edosnda
1 % i o o awva va aa A o Yo & = a
widlvaulanIenIunien1su e gissuiidasslunsidenuagyinulidusa siudatalania
WiiSeuaunsaUsziliunuesaruiuusemues msiniseduneieiiunsuifnusenitmm
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AseanLkuUUkarnsas1anuld/lave nsilswsesdu nsseuned Wusu

981915AR UM UR UszsianvesauiildlunisussifluinusnsufdRdeg nainwane

Y
v
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8 Usziam JadudsvinnvesnudifaeuannsailuussgndldlunisueumnssnliungiSoulsvn
seivnarausauiulimngauiusedunisfinu dil (Nitko & Brookhart, 2007; Brookhart 2015;
Stanley, 2014)
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Y Y a '
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tasks) uussamidalendligiFouilomaldosuns wanavapaiidniau uansisnsudletam Tu
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Jaym 1nuusazaudduiinnadndn vuludnvarievsdunuiiimasulaisda (open

response) Wanoula1eln (closed response) Algt
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2) NURATUANETINYIR (naturally occurring tasks)
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4) wiugzaunasu (portfolio)
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5) M5e3¢ (demonstrations)
\usumuidsiligiFounansamasnsalunisldanuiuasinuglunisiaudil
Aududoulidnss nsandavzlildnanuniedudouminlasenu nsandnvzyauiuingifou
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ATLULTIMI AN
6) N13NAABY (experiments)
nsveasadusumumdlFSsununy muay wazuUanaiildiunsAnuideids
Uszdny nsfnwssfumdnouiiamzinizas mnansideisding nidedmanes feo1ame
Wunuidemsenunguild msvsziiuesdsaiiuinuzuayisnisduaouvesgiiou lasnsusziiy
ANETAIUNISVIRaeIis BuTz AU wazyiueneulinsiiuTiusdeya @iy
Fswlayauarinseving uwazdnauerald ausaasieasiuarmdayasnedeatuayunaidele
anunsaRsauufgiunarsryunasanamedeuiiduldluisdidunsuieteys arunsademsto
AuNUIINMIVRaedliegeliusydnsneg
7) msuauauUinilanaznisuansasas (oral presentations and dramatizations)
n1suaueUInNiUan (oral presentations) lun1sfigiounansaiuioonududiya
Ingldinwensyaluguiuuvesnsdunisal nangunsnad n1saeudinilan n15eAUs1enay uae
nstiausUnan Wusu vafanisyaannsaesuglidlaldinnniiniadeu msdiauetin
WandelonaligiSsunansnrundlalussdugs uasdaouaunsainunfiFoulignisandugdls
wingasufimsaudaundulasiiuiiiioussiiuinwennsin eg1slsia nsiaustinailding
Aouthann eandeniaueiiavau uazaunsaaitsmueiesliuagiFou mszdiFouuaudl
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AuiEnuSomnuanidudyn nsne Aadzlunisyn uaznsiadoudl fiFsuazdeuaniaiunig
winlaludnuagvesiasasuasieneanaany
8) #01UN130ITIABIAZNITINUKNY (simulations and contrived situations)
anumsaisaenduuiiBeuuuuanuiiistusiimusssund wson13UURS LWL

n1enn wazluuiansdienafiniseanuuuianaunsaliildlunisasunasnisussifividunisianis
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Yunaui 4 Waasasdlanldlunisusaiiu

Uszianveuniseflofiviunldlunisussduinwenisujuiaudsesnidu 2 Ussiam e
Uszianiildnsvedeu wagUssinndu q 7Aldlinisnageu Ml i esdoussianiildnisnageou
Usznounie 1) wuudeuwuuileunay (paper-pencil test) aziludnvauzasinisinaiuiluilom
WA eaiun15U U (test items) waghuudaudi oS ureid gaiunszuiunIsinaunsown deym
(practical examination) way 2) n1saeuUIniUan (oral test) dnsuiunlglunisinAinuainnsa

a Y ' 2o A A o v 7 1 oA = Y o
AeafunsguIung egilsimniediedssianildnismegeuiulivangauiniingg e ngiseu
ladlouanaanuanunsalun1sufinase (@iua Je991diy, 2547)

Tudnilfideuvetiaue wieleussnndu o nlildn1sveaeu Fedanumanganlunis
UssiliuinuweU)Ua weosnngiSeulaiilenarsufinase nedasuvihminnlunisdananginssunis
Ui uideihnistuiinteyaadluinIeslonasneu invesdieniunldinenisussiduyineey
UfuRlunguil lawn wuunsaaaeusnenis (checklist) 11msUseanne (rating scale) waginaainisti
AZLUL (scoring rubrics) 5 8agtdeARatl (NUAITIU AISUNIUUN, 2557; dIua F893180%, 2550;
Gronlund & Waugh, 2009; McMillan, 2014; Miller, et al., 2009; Reynolds, et al., 2009)
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9813l5A7 Popham (2017) na131 nsuseidiuvinuenisufuRtiunasmnueainndeulunis

Y ) | A v

Usziludeiuey 3 wias Adedinnussdnsyiuielideyanlaannisussduianuindeiie

Y
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wnilan fail

1. Founnsosvenndeslelun1sussdu (scoring-instrument flaws) a3 aailafildlunis
UszdiufieWnzuuuduldinduunasnnuaaisadeuiiddy dWesainnuinedesfleditunldin
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2. founnseswainsyuaunislunisussiiu (procedural flaws) Jaymdnuaeiiing uld
iosandaunasilunsuszfiufiduaunniiull Agaeuniofussiiudenihmiiituiinnans
Usgiumaiiildinmsdanalfegunseunquviensuiou Ssdssareautndeveananisuseiiiuld

3. AUARIAAR DU AT UINANUE WD B9UBIKUsELIY (teacher’s personal-bias errors)

v o
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ganTeuduade wiedninzuwuuduaue (leniency error, generous error), HaoudinUssidugiseu
ynaulizuuus viesmnitanuiduaia (severity erron), fasusinusziiugFeunnauliinzuuunans o
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Lacking of Local Independence
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Abstract

The purpose of this study was to investigate change of goodness of fit index of
unidimensionality when the number of item interaction in tests was increased. In this research, the
conditions included the difference of type of test, the sample size, the test length, and the rate of
mix of some items lacking local independence. The research findings, as the results of the analysis
of the goodness of fit index of unidimensionality, revealed that the goodness of fit index consisted

of CMIN/DF, RMR, GFI, AGFI, IFl and RMSEA, and they yielded similar goodness of fit index that all of
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the 20 tests with the mixed testlet had unidimensionality. After all, when the number of item

interaction in tests increased, the goodness of fit index of unidimensionality decreased.
Keywords: local independence, unidimensionality, testlet
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Abstract

The research objectives were 1) to study the characteristics of research work related
to learning and teaching for writing skill development in the Thai language of students in the
primary education level, 2) to compare the research work characteristics affecting the effect
size of the research work related to learning and teaching for writing skill development in the
Thai language of students in the primary education level. Eighty-nine experimental research
reports published from 2006 to 2015 were synthesized. The research instruments were a form
for recording research characteristics and a research evaluation form. The content validity of
both forms had been examined by 5 experts. There were 89 effect sizes calculated by using
Glass’s method. The research characteristics were divided into 3 aspects: the researcher and
printing, the research content, and the research methodology. There were 26 variables
altogether. The analysis of data employed descriptive statistics, the analysis of the difference
of the means of the effect size, and the analysis of variance.

The research results were as follows:

1. The research reports related to learning and teaching to develop Thai language
writing were mostly from the research conducted in 2010 and 2012. The most popular field of
study was curriculum and instruction. The majority of research had 227 pages, by average, and
92 pages, excluding appendices.

2. The research characteristics effecting the effect size were: 2.1) on the aspect of
research content, there were 2 variables that could explain the difference of the effect size
with statistical significance at the .05 level: the research objective and the learning media;
2.2) on the aspect of research methodology, there were 3 variables that could explain the
difference of the effect size with statistical significance at the .05 level: the sample selection

process, how to find the quality of the research tools, and types of data analysis.

Keywords: meta-analysis, synthesis of research work, Thai writing
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Abstract

This research aimed to: 1) study the needs for local curriculum development on the
topic of Nongkhai Special Economic Development Zone; 2) develop a local curriculum on the
topic of Nongkhai Special Economic Development Zone; 3) try out the local curriculum on the
topic of Nongkhai Special Economic Development Zone, in order to 3.1) study the efficiency of
the local curriculum, 3.2) compare the pre-learning and post-learing achievements of the
students. The target group consisted of 49 grade 9 students in the 1% semester of the academic
year 2017 of Chumpholphonphisai School, Office of the Secondary Education Service Area 21,
obtained through purposive sampling. The instruments were plans of organizing for learning,
a questionnaire on the needs for local curriculum development, and an achievement test.
The analysis of data employed percentage, the mean and standard deviation, and t-test was
employed in testing the difference between the pre-learning and post-learning achievements.

The results were as follows:
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1. From the interviews with academic teachers, teachers of the Social Studies, Religion
and Culture Strand, and the basic education institution committee members, they needed to
have local curriculum development and they needed it because the context of the school
was appropriate, the content was specific to Nongkhai Special Economic Development Zone,
it promoted readiness for prospective changes, and it could be used in daily life.

2. The local curriculum that had been developed consisted of 16 components:
introduction, vision, principles, purposes, learner’s main competencies, learner’s desirable
characteristics, learning substances and standards, learning standards and indicators, course
descriptions, learning objectives, organizing for learning, media and learning sources, structure,
time allotted, measurement and evaluation, and learning units. The content consisted of 6
learning units, namely: Unit 1-History and Background of Nongkhai Special Economic
Development Zone; Unit 2-Topography of Nongkhai Province; Unit 3-Economic System; Unit
4-Population; Unit 5-Society and Culture; and Unit 6-Immunity. The results of the local
curriculum evaluation by experts revealed that the aspect of the local curriculum structure,
the aspect of the learning unit, and the aspect of plans of organizing for learning, were at the
most appropriate level. In addition, the evaluation of the plans of organizing for learning was
also at the most appropriate level.

3. The results of the local curriculum tryout revealed that the grade 9 students who
studied in the local curriculum on the topic of Nongkhai Special Economic Development Zone
showed:

3.1 The efficiency of using the curriculum (E/E,) = 81.37/85.10, which was in
accordance with the criterion set;

3.2 The post-learning achievement score was higher than the pre-learning score, with

statistical significance at the level of .05.

Keywords: local curriculum development, Nongkhai Special Economic Development Zone,

Social Studies, Religion and Culture Strand

unin

nsdnnsaneliininuazienvu anuddyiumseseunnuagiosulvaenndosiu
anudguulamiaasssiauasdeay Tnenseuiunisadueudienisiinisfnuwaznisiinerdn
Tiudnuaviemauetwhismuzauiufneninuesiug denndefiumiugein1sveinalnuseay

o a

NsALINaNgRsN1sInnsAnwluluaiuasugiafiiawsuay eihbigiseuiaiusiasyinye



94 MSANSNNTIANANITANYY UANINYIDLUMFITAY
JOURNAL OF EDUCATIONAL MEASUREMENT, MAHASARAKHAM UNIVERSITY

flaenndesiuuiunesiuil SuneliiAnmuaanilaluesiuvewmuies dniSeunneudiegluiun
Hufaianasvgiafevrowny avldsulemauazdulselovilunswaundnenin fed
M3 uazsinuelunisdisedin vunananisidsunlamaasegie Wedhdussvauendou
(@3 vInsuasNInsgIunsAnel, 2554) nssanisAnendues oslolun1swaunauludany
nsdansAnuiidudselovdedFousazannsaimuiaunmdin iasugia deauluusasyuwy

P v v = yNa a o 1% ' |9 vy Yo 3
LW@I%E»JL?EJ‘UIWLiﬂuzm’)m‘ﬂiﬂﬂaﬂmu&aﬂ AIBUAIY LLazﬁan‘UusLumum& G]i;lﬂiﬁ%LiﬂUlﬂiUUigaUﬂqim

WNetaatunsnwiganisnisiu

IoasiloUfjufase Mlvdseuinmnuniagiilalunues Agwasn

AV

o
¢ o ]

o = v & A o v & & al a a o
n1dnn1sfnyidesduluiveiaunaulnglidunyud Nauysaliamiesinie nla ety w3

wAzANSTIY H938sssuuasTmusssulunsaniudin uavausaiss¥ineysiudugdulaegiell

Y

AUEY AN 6 TunTe Tyl AnSANYILIYFA w.e. 2542 (@1TNUANENTIINIIANT
Uszau@nwiuviand, 2542) uazlvieddvanmuindeulasginaundy daui1miinadneinis
afiglnd annsausuiuazsviviunsasuredanlagiu Ilimsdsunlasinuning 9 eg1939n57
I ] = N & = 2 & a o w o v
naoavawasiulanuvenisseuslidiuduge n1sAnwdadudsddglunisiauiauliiang
Wuwdamedga dnsseudedvsieidowmasndin uazasiesianuilnils dalunsdnnisfinw
= a a v Y o & ) = =] v Y
Jaudansusulvataanin ewuauliliaunin Wunsianisfinuidenadeamuivauiunis

WaguwUasag1a5insa (NSens9@nwisnig, 2551)

o w

nsujsunsfnendudeadeddyusznisudsiinnauludiaunssmindnduduniailug

v |
= (YR a o

a ¢ v ' S a & a o | o =
nsunlydnganisalanueng q MAedunasnivinsdunssuiunsiilugnmaiauidssinaiidady
PnuRUTRILIATIgR s d AU RaTUN 12 (2560-2564) fuwnfn Sanudugudnarsnisimmn

yeasnnunm@iauarguaneiinamsuaulveiauneulifiaruduauiiauysaliiite 13 daus

¢ A o

Tinwe IANUARaTeaTsA WAuARTG SURAvaUdadIAl Ha3sTsulasaAMETTN WAUIAEYNYITY

v 1 [

wazlnTguaunTeutddinugacengegredqunin saudanisaseaulildussleviuavegiv

Y
o
(Y

v
]

dunedeusgnanena eusny Wuy WWuselevd Gandnuivgrveasygianeiiies sollloauniau

Y o

WU adui 9 el iaysanmsnisiaunluynifegvaumnauna 1aunaUseuin uag
= Ay o a Y a  da o= g A o & o W o oA T

fiszuugliquiunasnsuimsdnnisanudssid FaduReulvdndudmsunsiamnndsdu Inesjauiy

v ¥l @) tdl & o [ L2 ¥ dldld Y

nsiawauliiauduauiauysel daulneldudaugunin afrlonauasingulviu nnauly
deaulanndudiefiddauguuazeysiuiued waniudus Tuvasi ssuuasegiavessenen
Wwigiulnegenaidesdaunin waziiiafesnin nsnszateaiulsdsedeiadwasiusssy
Junmsiulafidulinsivdwinden Shvrmnumainvaienie@anin quawiddin Adey Ussine
wardmusssy (@rinauangnssunsimuInNIsiAsegRuazdinuuiend, 2559) Mmsufsunisinu
Judsdnludlesninnis dansdnwiveslnediuvanug anudndudunn dwanuauisalunis

a

U URnazn svmutinveaufnvedisouiideutos Jauanidanisdanisieunisaeudiiuagidu



a

W 26 atiuil 2 : nsngIAN - SuanAu 2563

Vol. 26 No. 2 : July - December 2020 95

Audnans faduFamaasuumdliidoudugudnarunu Fneduinausineudenisianisdne
(3 29elngy, 2543)
waauAsssAafiasmsuaudununuidfyvossamalunstuind ountswaun
iwsugiauTnniufiveuauiionssnsanuaiydgima afuamuuogirliuniuszasu uasiia
Famuannsalunisudsturessenauag il uineouaulaeldusslovianlonavesussvay
WsugNvedeu lneAuySNYIANNAIULRNR (AaY.) tamvualin1siaunimuLesugianiey

<

Dudunisvesusuithmsnswieuanumionvesinglunisiingussmauiasugioendou wazled
Mdal 72/2557 \dletudl 19 Squisu 2557 dfuavdninasiiiedaidonuazdndifuaradidny
Nufimeuauiiddnenin wazmsnzanlunisiauduaiauassghafivrounuszesusn e
Inglagleuddyfundninasludusiundsiigenanimansifiensldiuiou fufimeounusily
Helnsuazluusemeiiouthuiifnen muazamden Yssrmunasmpduluiiuilinissensuuas
atuayu venaniluneiufienadimudniudodnsiauiduiimwiosimumunlsueiguna
visemuiuszinalnglinnassmivussimad ulilundiszwinsUszma @ninauauenssuniinis
WA LATYFAILALFIANLIYF, 2559)

° [ Y] [

dwsudawdanuesmelasunisussmadunasvgiafivrvluszezi 2 (wai 2) esan

ad da o oa ) a o ' o a
uwuwmﬂuLuawa’;w’eNmﬁ'ﬁmigﬂizmﬁﬂlmwsmwuma wazslumImanulugauseinadu

o

ﬁv‘f%aﬁﬁ'amm:Lﬂuquéﬂmﬂa%a@ﬂﬁ n1sanuIANYud s dluLazA1aUsEIne gudnseaedu

a v 1

RHIUUALLATEFAINITAAENTAIMNU (AUEN-Ad) Tun1susnsseauginaguusiiunlesananse

v
a v =

Jugudnansnisdausyyunszatedus Snvisguyuiidanuvuisiudiunaiaunsaimunduig
goamnssy ladaind anufudreumuuesditnauuinisvudsisluuasiauszma Aanisaud
nszeAudlulssimaseninussina aondvudsgadsudienisdyasuasmidvenssunmslual
Kansznuiionaaninduensariiinnndt Mnnadsuuasmnmaduenasugiaimilniae
Ugyneinge o1 maﬂiwuﬁmﬁmmLLazﬂ;]'wmaLﬁaw1ﬂmaé’wﬁummﬂizmﬂmwﬁuﬁlfz’hmmv?fa
Tudamiavuesae wansgvusuruusssudenyszmdimusssuuazn1sdeals Hansznus1y
a1513UlNA HANSENUAUASISUATNANTENUAULIIULAZANEINIY KANTENUINAUTAKES
Tudesnsdanisninens ansluiifu anslunisiiey nansenudusulssanusedtenindy
(W399 Nagling wazAny, 2558)

anufnuil dadsegluniaunasvgiafiay JedesdnunTinseidoyaluainun

wWsegnaniAy muaudeins mndnduuasdymmnidiauasugia nmsidlesuaznisunases

ARAUULEUIENNITANIT09ST AIUABINTSTVRSEY AaanIUIATIEiangnsanuAnuNileg

Y
a

W Wiefiansanviulsauilulvidenadesivanmuasusuniasuwdaslulunimuiasugianiey

(IsaSpugunalnuiidy, 2560) Mvungayvseremangasliaenndestudoyaiugiu yanmul

o o

FLSEUY 3 iU Ao wyisdAY Initde uarvinweiidy lneddefainuinimesunetarinla naenau



96 MSANSNNTIANANITANYY UANINYIDLUMFITAY
JOURNAL OF EDUCATIONAL MEASUREMENT, MAHASARAKHAM UNIVERSITY

Yanilsfidenfauia i dunadiodns lnefnwiansannsauniswauvdnansan1ufnuiiiasaasy

Y Y

miaLAswgiafiawuauresdinuAuznsIImMsMsAnyduiiugiy. Slhmanglunsiaun
fi3ou dall dnunudussiinue duaead dunussse fuate dudneeendn wasdunddudu
(seSeuguwalnuidy, 2560)

mswaumdngasesiutiy duddyfensmeuaussausissnsvesiiosiu msfiauvang
fufiFoureadenivdngns nislulduselowd ludiausesriuvesdiFou nswamuaznisld
nénamslasdnhununisaeusardonisSousivivnnndngnaununandinssiuaninviosiu fiad
szsoadndafaumenisdanisfnuiliugFoududdny nmsaeuliiniEeulddn Idasdiefiaese
Mnunansuiiivainuats msseuysannsiidemasgiisnudediauasdenusnianisiauay
Usziluna sheg3snisfinannuans Iiihnsidoideufiansimmumdngnsiiesdiu 3o iaswgia
nowfipavesinidsudulssandnudil 4 lsadoutauiadfing wuiwdngnsiiussansaw felu

= ' Y v Y % a < % o = = v
Fandnladnsvmuisaznislidndngaslussaulsaseuduilavesmsiauinsdne Jeagiaou

Y

t% o

war usmisanufnwidsdesdausuinveunasiiunumegedidguaziinnudnduden
ASEUIUNTIFB LN WAL USEENS AN ENNIINANEASTUAISNNSUSEONANYILINRA, 2542)

Ya o

AAdelaiduiuisuszlonivazmuddguomanansiiosiu Feasddiugaglinisiaun
= o a = D a a Yo w = a a = @
nsseunsaeuvetinseukasasiulsaseulilivssdnsam Ideddianuaulanvsfinwiuaginun
wangmsvieadu azuaztdniseulasuiiudulunmsiauinisssunsaeuniiussansainang Qu
= | ! ) a aa v Y= o o Yo v &
FazdnananIsnmuINIsseunisaeuiinvesinieuls Jedaninnuesaalasunisusenielmdu
WwaLAsEgNatiaY Fadlnansenuseussrvuludmianuesaie eliinssuaiuisausuiilvnsou

| a

AUNSUABULUAY AITEASUNISHAILILATALASUANUAINNSAUe9UNLS 8 Up81989 WNLSsuaLLAn

v
= v aa

AUTIOUY 4309 LARRIULATYEAITILAY LAATUBYAUTENT JULUY WAZLUINIINITARATUANS 9
nagdasulaidenuumdiinunzauduiniEou lneagiaouasfedinniuunne1eseninauaAnaes
UnISgU umIiRIILWINNNTALESUNISS Waduniswseuanundauvesiniseulunisilasuwlas

Madany waranusaUsusinunswasuwlaalalasanunsaasiaodnlinunuiealaluaunes

AU MY VBINITIY

1. ilefnwannudosnisnisimuindngnsviesdy 1Fee waimunasugiafiiaydanda
muBIAY NANANTENII B EIeNAne mauiiay Tausssn ddnauediuiimsfnuiseufnw
e 21

2. oW mdngnsviesdu Fos waimunAsugRafimudmiavuesmy nguansznisiFous
Hpwfnw mauuay Tausssy diinoueeiiuiimsfneiiennu wa 21

3. iilovinaedlivdngasviesdiu 13oe waimuasugRafitawdmianuesae nauaszans

SeudauAne mawiwaziaussy ddnaueaiunnisAnydseudinw we 21



a

W 26 atiuil 2 : nsngIAN - SuanAu 2563

Vol. 26 No. 2 : July - December 2020 o

3.1 ANWUTEAMBNINUDIMIANANTVIDINU (509 LWANAIULATYENINALYIVIANUBIAIY NEY
asznsiSeuidinudng mawariausssy ddnnueiiuinsinwdseudnw e 21

3.2 1USHUMBUNAENO BN IINITBHUTE NI NNDUNSIAUNEITEU

ABanliunie
1. Uszvnsuaznguaiagng
UniSeududseudnwdn 3 lsuSsugunalnuids dnnslnuiide Janianuesany diin

AUNUIANUNNSANYTsENANE e 1 A1Aseun 1 Un1sAne) 2561 37431 49 AU 1ae3dnns

LADABUULINL D

2. wispdlaillumside
1. 13esflefldlunisdudunis (experimental tool %38 research tool) éun néngns
viosdu 3es lwaimunATwgiamiaudmiavuesne $1uu 6 mitenaiFoud uazununnsdanis
Bousdwiutnidoutussenfinudi 3 Usenoude 6 ununisaou Tasfnvissdusznouvemdngns
uAuNaeNTsANYItURugIY Ussdundngnaviesiulaediformadiundngmauaznisaeu uasdu
NANATENSISEUITIIANANY MauILay TmusT
2. ipdosilefililunissausindeya (data collection instrument) ¢

2.1 wwudnwalifiefnwnrmsesnislunisianmdngasiiosiiu iunuuduntvallaid
laseasne 1w 6 1o

2.2 wuulszidiuanumnz anyemdngnsviesiuatuin Wusdeumsarnuszanaen
(rating Scale) 5 5¥#U $1uu 3 s Ae sulaseairmdngnsnisiSeusviesdiu sumisensFeus
WAZAUMAUNTIANISITEUS 31uu 17

2.3 uwuuUssidiuwaunisdnnisisens Wurliauesdudszanae (ating Scale) 5 s¥Au
§1uau 5 fu fie sumsznsiFoud sugauszasdnsiFoud sunsdnfanssunisGeus sudeuay
wraaseus uazAunTinuazUssiiiung 91 24 Ue

2.4 wuunadeuTanadugninansieunguasenaissuidsnufney aauiuay
Faussaa 3oe wawmunATugiafiasd i iavuesany dmsuinisuduisendnudil 3 fwue
domeoniu 6 nireniafoud adauuunaaeuianadungni naninieu $1utu 45 9o Laue
JivavgUseifiunuaenadossyninsteasuiugaustasd #e38n13mAn 10C (item Objective
Congruence) UuunadeulunAasanu (try -out) ALATITUUIAI8IUIATILUATIEUD WIATAINM

DI UVDILUUNARDUTIRTU



9g  IEINTIMNANISANY umiinedenmansey
JOURNAL OF EDUCATIONAL MEASUREMENT, MAHASARAKHAM UNIVERSITY
< v
3. MsiiusIuTwtaya
3.1 nmaiudeyaneudiiiunisasimdngasieadu Tnglduvudunvalifiefneaiu
Aoan1slunsiaumaNgn oy
3.2 ¥eaeULieInANNINUT ILYRNEEY 1599 waTmULATYERIAYIiaviueIAY
veatinisgutulseudnuUn 3
3.3 nMsiiuteyaseninanisldndngns Inenisaeuinaiius luwdasniien1aseud
lunAseunt 1 Insfinw 2561
3.4 maiuteyandamslindngasviesdu Sesuniaunasyghafavimiavuesne

lnenmegeuinaunaasey

4. m3eszvideya
4.1 NFATeRteyadnnIsnaukuLdunwl aiiunislae 193sRANasadeazuan
wuudunwal
4.2 mAnsgideyadeUinailinnedesdiodsy ddd
4.2.1 msUszdliundngnsviesiulngiinsviradouas dudeauumnasgiu
4.2.2 msUssidiuusunisis susndngnsviesdulngiiaseiaieds wardnidonuy
NI
4.2.3 muszAnsanemdngnsviosdiui e lwaaunATegiafiay Janin
MUBIANY

ya o

4.2.4 mveaeuianadugvivnansiSeu fideieneideya lnsTinszsiatads
drudssuumngiu MAAILANAIS TR LULHAF UGS a1 T suneuiSsuLaEnd s S e
Tneldafifnagou ttest ilogarminiminansisou

4.2.5 n9eTesideyannmsneukuuaeuniy dniseudiidunislag 1435AAN

a319teazUannwuuaaunIy

WNAN15IY

A

1. leWmumdngnsviesiuFes wakauAswsRvRiauTiauasas dmsutnFouty
feudnuti 3 Tsadouyumalnuiide

NansAnwIANaFeInslunsmuImdngnsviesiu lasnsnounuuduniualyanaii s
duieados 1dun agivinig agfasunguatssnsiiouidiaufny mauiuasiausssy way
AuzNIIINsANUANITUNUg L agUld lunmsaisasinms agfaounduansznsiSeusdany
v enauuagTausssn Yniseu wazanenssunsaauAnvtuiiugy Sanudeenisliiamn
wdngnsviosdiu 1309 wemuAsugRafimsdaninuuosane Tussduaniige Wesanuiunves

Jandawmunzan Wemmngaududafiseu wagazlisouinguinunanivinis Wwedsudaiunis

RY)



a

W 26 atiuil 2 : nsngIAN - SuanAu 2563 99
Vol. 26 No. 2 : July - December 2020

WasuuasiiAetuludsen whannsotunussgndlfluiinussdriu rduaiulitniFeudianun
wazmanilalusiesiu dhienmnuianvdngasiiostiululdlueunan
nan1sdavivangmsiiosiuatuneuldaou Taenssaudufnwiesdusznevvsvangns
ununaNsAnwsuiugIY wrsAne 2551 devimiveslsudousanalnufide uasdomiumiam
imsegnafilAydaninvuesny senieide ATIvIN1S AgR@eUNgNaTENSSEUIRIANANYY Aawn
wazTaussiu ladeasuinmsdnimangnsatuinalaenissanuesAusenauvesnangnsLaunas
nsfnuduiugiu wnsdnae 2551 lneissnuiatedeludeui 3emi udnnns anssmne
ausTourdIAYUeBlTeU AUANYMESUNIUTEAIA A1T8UaTUINTTIUNITSBUS 7 ¥a Aasue
51939 YaUsEasimFeuy nsdanisiSeus deuazuvainisfoud Tassaie sasnaniou nsin

a ¥

wardsziiung vhenmsiieus wazwwinenisidangaslle way wunsdnnisisews ddudseneu

v v
o [ v

fisil Ao Wades mszdidny TTn gaUstasdnisiFeud AudnvursuisUssasd ansznsieud
AanssunnsiFoumsasy euasunaadeul msiauarUsziiuna Aanssuausuuy Tufinuanisinnis
SeuduavdoRnituvesiiuims
nan13UsEIiundngnsviesiuLasuunsinnsFeus Tnofideiviay S1uau 7 viwufiansan

udmudn ndngnsviosiuatuneuldasutazununisdanisiFous Taevdngasviesduatuneuasy
fieadeiniu 4.60 eglusziumnumunzanmniian uansidundngnsiannsahluldldduas
nan1sUsEfuusUNsa TS sudmundngnsviosius ea wnimuiasughafieudmianuesang
Tnefifsamguanisusziduria 5 d1u e FuasenaFous Fugalszasdnisdoud dunisda
AanssunsiFeud sudenazunasniaifeus wazsunsiauaznisusziiiuna Taesaudiandeminiy
4.59 sgluszAuaunmdnn Jadesiuiununisianisisouifiannsai ey daldlvduugi
diafuifeafunisusugamieniadoudsd

- néngsviosdusuidunsudladernulumienisfousil 3 Wiudessuuiasugho
YoUTENAME NMTUUIUTTANYBITEUUIATYENA ANNvanevesgUasd auniu

- néngnsviesdudndunisudladenrialunirenisiiousd 6 Whfuidenisdaesy
UNUIMATBUATY DIANTNIIANAUILTUTEU YUYW BIANTHAIULBNYUNIATIA BN YU DIEETATIAY
dowavuiidrusnlunsiiam

1

- wHuN3IAMTEeus laadunisdnnsiteunsaeulieuivinvensuSudldiiu

Y

v a

nswdsuudas nmsfnwiendniideyluviesdukazniseusnyg Weandunisusuusauilniy

3
Forausuuzvosidormailivsyiiuiafuiidundngnviesiua@ivsioielunaaesdiuinE oy
Fusseufnwdi 3 TsaSeugunalnuiids
2. wamslivdngnsviesdu (3eq LsumﬁwmmwgﬁaﬁLwﬁwi'wuaqmaﬂﬁﬂgﬁaﬁ
2.1 HamsliegiUszansnmvemdngnsviosiiudes lwaiamAsvgiafiaydmin

NUIAY



100 MSANSNNTIANANITANYY UANINYIDLUMFITAY
JOURNAL OF EDUCATIONAL MEASUREMENT, MAHASARAKHAM UNIVERSITY

M1379 1 Aady drudetuuiinggu wasUseansnmueinszuiuns (E,) vesunun1sianisiseus

MundnansviestuFes wawulasygiaiawdmiavuasy

WHUNITIN ATUULLAY (N=49) AzuULile
nsiseus Tu GEM lu VadeU  ATkUN X S.D. %
Aanssu RE] AanTsu oy 32U
1 15 5 581 190 711 15.7 1.34 78.50
2 15 5 596 211 807 16.47 1.36 82.35
3 15 5 610 198 808 16.49 1.42 82.45
q 15 5 604 207 811 16.55 1.58 82.75
5 15 5 587 205 792 16.16 1.55 80.80
6 15 5 604 196 800 16.27 1.65 81.35
33U 90 30 3,582 1,207 4.908 97.64 8.90 81.37

NAITN 1 WUIALLUUINATYINTURINTTULAL AZLULAITLUUNAGOUEDY ATaaY

wihfu 97.94 Asndudesar 81.37 wanenUseansnInvaanseuIuns (E,) winiu 81.37

a a v ¢

A1 2 ANRAY @lEnUNIIATEIY kazUseAnSAUeHaiNS (E,) YeunumIIanIsiseus;

MUVANGNTNBINWSDY waRULATgNIlAwd I iavuasAe

AzluuvadeUdAKadugs 91Uy ALY B
- . X S.D. % E,
NNANSS Y UniSeu 53
30 PELLUY 49 1,251 25.53 2.19 85.1 85.1

NAITN 2 NUIIAZLUUIINNITIILUUNAADUTANAdNgNEN19N1sISsulliAad ety

25.53 Andusesay 85.1 waneinuseansnmveanadns (E,) Wity 85.10

M1979 3 UsgdAvBnmaesunundaniseuinuvangnsviesiutes watauLaTugiafivay

INTANUDIAY
NANIILTEU AZLUULAL X S.D. SpuarveInzhuLLRAY
Uszansaanvesnszuiunis (E,) 90 97.64 8.90 81.37
USLANBNNVDINAANS (E,) 30 25.53 2.19 85.10

UsgdvEnnveauwnunsdnnisseus (Ey/ E,) wiiu 81.37/85.10

1M1 3 WU UseanSaneesuszd@nsaamuesnseuiunis (Ey) wnu 81.37 uag
UseaAnBAMUBIHadns (E,) wiiu 85.1 datiy unumMIInnsiseusmundnansviodiusos uanmu
a a a %

WswgNafilAvdaiavuene Jailuseansnmuesuaunsianisiseus (E/ E,) winfiu 81.37/85.1

Fadulumusnaeinfiivue



Uil 26 atiudl 2 : nsngrAu - FurAu 2563

Vol. 26 No. 2 : July - December 2020 101

2.2 HaNISUTBUMIBUAMUKANG N UDIALUUUNAFNN NTNIINITTEUTENINNDURALUAT

Seumumdngasvisadiuges waiauAsygianawdminnueany

A1399 4 NANISWIHUIEUAIUUANANTDIASUUUNAFNENENNITISBUTETINNNOULAY AT B Y

SgumundngnsviesuEes watawnasygiaimedmianuesne

NadugVEVaNTIFu N X S.D. Z D Z D2 t
nouLFeU 49 717 3.85 544 6,364 29.89*
VGSTRI 49 | 1,251 | 219

o aad

* QtlydnAgNsadAnTzau .05

o

v o P

31091514 4 nuddneunldiTeunangnsvie iy 13 e9 LuaimunAsegiafiaudndn

'
=

PUBDIAE  AINNITIATIEAANEDRT (1) TAINAU 28.89 FIAIWINNIIAT t ANS19TBIANDESEWINAU 48

'
a U v o w I a0 - v o o

NILAVULFIAYLNINU .05 WA T INIAY 2.68 wanIIdtodA V]’]ﬂﬁﬂﬁ] PUBAINNIN ﬂ”LLu‘LJLQaEJ‘MaQ

ISeuaINIIAeUS U NItpd Ay NatAnTzaU .05

Y

anUsnena
1. nansfnwiaudean1slunsiaunanansviesiu asuladn lunmsiunsasivinis

ﬂvéﬁ@uﬂamﬁﬁi“ﬂ’liLSEJUiﬁ\?mJﬂﬂ‘HW FauLaz TAUSTIN UNITUU LazAMENTINANTAIUANY)

muwug'm ummmaamﬂwwmmmaﬂqmwamu Li@ﬁL‘UWWWUWLﬂiUﬁﬂQWLﬂ‘l%ﬂ‘ifl’mviu@ﬂﬂ’]ﬂ L‘L!’e)x‘lf\]’m

Tsedeusisegluiiufidmianuesae wargnussnidliluaiamnasygiafiey afianumanyan

o

& Y v a v a v a v a o X A Yo = Y )
LUBWIUUICHUAUNINLIEUY LLa%ﬂ'ﬁlfﬂLiﬂuz%ﬂﬂamqmﬁaﬂﬂﬂﬂﬂqi ‘VN‘L!L‘W@1%uﬂL58uNﬂ'§mWi@ﬂJiU

Y

nswasundasuasliduviesdu snuazningiilelusiesdiu uariieimiuiises waiauiiasugia
fuavimimmesaelifluonanfiensusznevendnuassesiulineadivateilneuas ssneni
aonndeafuuAdeues Unanssa yalean (2553) livhn9Afedsufoinsmsimumdngnsviosiu
Fos manuia Susisenfinu®i 1 nduansznisGeulmenuordnuesimeluled nuh vdngeaviesiu

fanuwnganiuviediu gsukaenisiseululagtuiinanisussiliundngasviodiueglusedunmnin

a a

Aun Han1sUsEULEUNITIANISSsueglusEAuAMAINALIN WuImEngaseduilusednSaw

v

mﬂmmm%mmum B\Iaﬁlli]‘VIﬁ‘Vl’Nﬂ’]iLiEl‘Ll'Wﬁ\?Liﬂuaﬂﬂ’ﬂﬂ@u@EJ’]\HJUEJﬂ’]ﬂEUV]’NﬁQa 5‘“9]‘U .05

s =

2. mami‘wmumaﬂamwamu LLa‘“LLN‘Llﬂ’]if\]ﬁﬂ?iLiEJui‘UiiaﬁmﬂUi‘“aﬂﬂ MUY Lu@ﬂf\]’]ﬂlﬂi‘U

AINNTINLDBEIARIN ﬂz’ﬁﬂﬂ’]i ﬂEQﬁQUﬂquﬁ’]igﬂ’]iLiﬂugﬁﬁﬂllﬂﬂ@’] Fraunaz Taussse Tunns

v o

Javimangnsatusuazidelavinionises waimuiATugianiavimianueiay ag1eazdyn

A

BT INANENTNNBIAUTENBUVDINANGNTUAUNANNISANBITURUF I WNSANTIY 2551 Taednvin

[

vangasuazunuMIIanIsieus ndngasvissdulasunsusslulaedigeivigy 91w 7 vinu eglu

Y

seAuNNign vnligidelandngasatusnimuneiuanunenisyesiediulasununsdanisiseus



102 MSANSNNTIANANITANYY UANINYIDLUMFITAY
JOURNAL OF EDUCATIONAL MEASUREMENT, MAHASARAKHAM UNIVERSITY

v

Iisumsdsedulaedidonsngy dwau 7 v egluszduguaniunniign uenanddsléfuaiig
synzinniidvrnaliuilateruundinilofiuanuanysaivemdngasviesdunazaiunsn
ilulddnn1aiFouild aoandesdy lafing Wasnunas (2539) nanfsuurAniiugiunisimun
ndngns o1y szuvaguldded dufl 1 metinsesideyaiiugiu ud 2 matmuadsrasd
EkaryaUsyasd duil 3 madenuaznisdadomimiuaenndestumiudiomnis anwauls
vosfjFou Tuil 4 nadenuazmisdauszaunmsninizFeud Tunisdpfanssusing 4 $ufl 5 naruue
ShsmiFeu duil 6 madwdngesluld Sufl 7 mstszidiunavdnges uil 8 msuuususlandngas

3. mamawmaaﬂ%’wé’ﬂqmﬁmﬁu Lﬁmﬂiﬂwﬁuasmmé’ﬁmmawﬁﬂgmﬁmﬁu Favzidau
HelinsiannnsGeunsaeuvesinGounasashlsadoulitussansam dadmianusaneliy
nsUszmAliuniasvgiafiay 3edinansenudouszavuludmianussany ieldinioy

aunsavsumlinsaununsiasuwlas AShASUNSNRIUILAL LA UANNEAINNTOVBINNLS8UD S

'
a

g9 dniSpuasiinaussous 1399 anauLATegRaniay wudi Ysedninimuesdsednininues

'3

NSPUIUNT (E;) WU 81.37 uarUseAnSnmuesnaans (Ey) Wi 85.1 At uNun15InNIsseus

@ =

MIUVANERNTVIDINUTB LA ALATYEAANIAYTInTanueag F9UsEANSAMNveILKNUNITTANT

& o

L‘%‘ﬂui (Ey/E,) WinAv 81.37/85.1 Fadulumunasiimnun LLavﬂvLLuumaamqmmnmsLsaumad

ﬂL%Uu%él\'iL%Bu%ﬁﬂqmiﬂ/’]j@\‘laulg@ﬂ Lﬁumﬁ’mmmwgmwmmqmwuaqma E,j\‘lﬂ']’]ﬂBULSEJ‘LJOEJ’NiJ

[

g Ayneatianseav .05 Natillesnngidouasdsinidelinnaununisdnfanssuseuilvinseungy

a

mﬁmwm%ﬁé’a Infideuazinueids \WufanssunisseuimiduliseududAguaziiuinwenis

‘Uﬁ I ammauiwmﬂmma llﬂ']i’lfﬂf}\laﬂ'ﬁLiEJ‘LJi‘V]‘VTﬁWﬂ‘VTﬁ’]EJ ‘Uﬂﬁ@ﬂﬂﬂ@ﬂﬂ‘U Eﬁﬁ]’] 1935 (2553)
1511‘1/‘]”]ﬂ’li’Jﬁ]EJL‘UGUQUWﬂ"IiﬂWiWWU’Mﬁﬂgﬁ]iﬂ@ﬂﬂu&@ﬁ Lﬂi‘l‘z@ﬂﬁ]W@LWEN ‘UBGUﬂL’iEJu‘Uu‘U‘J%ﬂMﬁﬂ‘E}’IeU‘

P [

7 4 lsassudauaiidng wudr dniSeulinadugnininmsiseundassugeniinewseou unanmiu

'
o aaa <u

pgnslitudRNean ATy 01 @onAdesiu @1na W]‘LJ‘WIJS (2552) lmwmiwwumaﬂamwamu

<

a

ﬂﬁjlla’]'igﬂ’]iLiElu%ﬂ'ﬁ\?’mE]’]sU‘WLLa%W]ﬂI‘L!IaEJLi’eN msﬂgﬂwualwmauma ‘U'L!NSEJMF‘Tﬂ‘lE}’]‘UVI 3 WU

AU NSNS BUNALTEUgININa WS YUY

JaLauauuy
1. dawausuuzlunisiuaideluld
1.1 Agfaouiiaztimdngasvieiu 3es wanmnasugisfiavdmianussneluly
msfnmdnansiesiiunazienansUsznaulsiasiBenaeuiiiluly esfnwruiuneestsadouinfia
nioulunsdnnisAnwianumdnansuindesiiiedle
1.2 agfaeuiiaziihmingasiiostiululdazdounioumumenlusudenisisou nsasy

ﬁﬂ@ﬂﬂim LWEJﬂS“WUﬂ’J’]ﬂJﬁUI"\]“UENuﬂ bIEU 5’311@\'1?1’1314”1‘UﬂLiﬂuﬂﬂﬁﬂﬁﬁﬂ’lu%ﬂi‘”ﬂEJ‘Uﬂ’]if\]iﬂ



a

W 26 atiuil 2 : nsngIAN - SuanAu 2563

Vol. 26 No. 2 : July - December 2020 103

1.3 fuimsiidmddnlunisdnfanssunFeuilivssanadiaidesainauvdngas
vipatuazsesinnitnFeuluAnvluanuiivsznounisats desdudunisvesygmirtiniFeusen
uenanuAnwtouynAs

2. forausuuslumsisvadeioly

msfinsiamdngnsviesiu nquasensieuidsaudnw mauiuas Sausssuli
yenviasdenAdasiuAIFNTHa I AL AN WYRaR UL 1 Selindngnsviosiufinasiaun
u,azﬁﬂLﬁﬁwéﬂismumiL%'aumaaauﬁqﬁ

2.1 véngnaviesdiu nstufmussaluuniauasugiofimiminrusanie

2.2 viéngnviesiu asugianeifissiunmaiannwsianesugiafiesdmiamesane

LANE1991989

NsEVSIAN®BNNS. (2551). nAngasunuNaNmISANKITUIINGIY WNSANT Y 2551, ATaLYNe -
TsaiuiguyNannIainsnuRswisUsEmelne.

Tafing \Josmumas. (2539). M mangns : vinnswaswuaUFoR. ngame : Tafuiedumnsa

Fu9929 faetaiding wogany. (2558). 7989 IUNANITANYT (509 Lumim AT YN aMAYsInin
mie9ne. nnsunasesdaniavuesane.

Unu3530d uanle. (2553). ms?aﬁ’m’?oﬂﬁz]"ﬁn75ﬁ75ﬁ@/u7wa”ngmﬁmﬁﬂ (509 MsauYa
SuslsendnyIi 1 nguarssmnseusnsemerinuazmalulad Inerdwus na.
WNEATANY : UNINYIRLANTAY.

Lsspuyuwalnuiide. (2560). MsUsuUsaimuIvangnsanufnyilsaseuyuwalnuiay. vuesane.

e dlng. (2543). msiwwIangss. nzamny : drinfiaiunnsgiuniseaudng.

anna Smuitug. (2552). mssimuImangasyiaedu nquatsensSaunsuerTnuazmalulad Soe
misUgnmialiisidunsd Susisenfnuhi 3. Inerdnusmsinuandadio. sansen -
WNINYINIUETITA.

d81 Mas. (2553). MIHAUIMANGATA AN NQNAITENITISEUTAIAUANY) AIAUINAY TAUET
(309 igTygRanales vesniSutuLszaufnw T 4 IsuseuTauiedis. Inerdnus
ne.yl. (MIUsEANANYI). NTINNT: WTInedersuASUNTILIAL.

AUNUANZNTINNIINTUTZONANBIWIAR. (2542). Wi TITUYQIANI1SANSIUNITIF W.A.2542.
N3Ny : lsafiamingan.

dlnUANYNITUN T LATEEAUATTIAUWRINA. (2559). F5UAITEAIAYUNUTRIUUATYFNT
UAvAIPULIVIR QUUTUADY WA, 2560-2564. NFINNY : drinaunuEnTTINITHALN
\AsugRakar AL AdTnuENSTIUAS.

o

drinduinsuaganasgIuANSAnY. (2554). LU NNITIANITTIUT HINVANGATUNUNANNITANY)

v
& w

TUUgIL RURATIN 3. A3 : TsaiuigayannsalnsinuasuisUsemalne.



104 191N TIANANITANYT LN INYIREUNIEITANL
JOURNAL OF EDUCATIONAL MEASUREMENT, MAHASARAKHAM UNIVERSITY

NIWAILNFULUUYNBUWNNMSRUFaUINadLESNTINYE N1 SRR TUgvastinAneng
Development of a Community of Inquiry Model to Promote

Higher-Order Thinking Skills of Student Teachers

3510501 Fa®” wag Yunud v1dNa?

Jiraporn Meesanga'” and Chanakarn Kaosamlee ?

(Received: November 14, 2019 ; Revised: January 22, 2020 ; Accepted: January 31, 2020)

unAnge

mstouseiauadsili i Usrasdifemuuas Anwmanisldsunuuguruuiinisiuasy
Wioduasurinuznsdndugeosindnwmag neduiunmsidodu 2 svos Téud seoed 1 s
sUsUUgIsUWiNsAuauIledaaBuTinurnsAndugeesindnwag Tnedfliideyaduinssannd
F1uau 5 au IinlpgFEmsidonuuuianzas szogil 2 maveaedliuasAnwinansldguuuuguvuums
msfvaeuifleduaiuvinuznsfndugwesindnwes Yssvnaduiih@nwindngnsagemansiuda
$,07 3 Unsfinw 2561 Anuzageans uinederwignazuasaieyse Aissuneinnsiouas

Uszidlunansiseus 31U 282 AU nguAIege 31U 87 au laun anvndeaudnyr a1vimadne

P a 1Y) Yaa \ ! a A Al a v oA
wazn1sAnwiesiazn1saeun winglauilaeldisnsguwuungu ta3asllenldluniside fe
sUlUUINTUWAINSEvae Ui od eI NN ven1sAnTUgIretind@nv1Ag URTIEINUTEIMAT uae

Y

wuudavinvenisantugs adfnldlunmsinneideya laun duade Ardrudesuuinsgiu uag

Y

NSNAADUT (t-test for dependent) HaNITITY WU

v
@ a o v =

1. sUnvuyNruuiensdvae Ui eduaiuinwensAndugauesindnyiag A w1y

Y

o
[ L3 U v o

Usenausmie 6 asAUsENBY Ae uuarAudAsy Tnguszasd nannis Junsunsdanisiseus

q
v [

douazunainisiseus wavn1sinuazUsziliung lnedunaunisdnnisiseuiusenaunly 5 Tunau
Sendt “3STA” leun nsiSeusamenuies MsiSeuidenn n1suandeuseus nsatevenaiiug
warnsUsEliung Feguiuugaruwiinsdvasulunmsiuiianumansateg seAulnige

2. #ansigULUURNTULiINsAUdeuTed AT UTINvEN s AnTUgeveln@nyiag wuin

' 919138 anvnsusEauAnw augAMans inInendeuignIzuATAToyse

2 919158 @ wafne AMEATANENT UM INeNduTANIEUATASOSEN

! Lecturer, Primary Education Program, Faculty of Education, Phranakhon Si Ayutthaya Rajabhat
University

Z Lecturer, Physical Education Program, Faculty of Education, Phranakhon Si Ayutthaya Rajabhat
University

* Corresponding Author E-mail: jiranid@outlook.co.th



Uil 26 atiudl 2 : nsngrAu - FurAu 2563

Vol. 26 No. 2 : July - December 2020 105

v
U '

ndensles Uuvugusuuwian1sdvasudnd@nwiasiinye nsAnduasganiineuldsvwuy agned

EUBEEY)

HodPN9anaNsEau .05

AndnAty JULUUINYLLNSAUERU Vinwen1sAndugs

Abstract

The purpose of this research and development was to develop and study the
effect of using the community of inquiry model to promote higher-order thinking skills of
student teachers. The research was divided into 2 phases. Phase 1 dealt with the development
of the community of inquiry model to promote higher-order thinking skills of student teachers.
The informants were 5 certified scholars, obtained through purposive sampling. Phase 2 dealt
with the experimentation and the study of the results of using the community of inquiry model
to promote higher-order thinking skills of student teachers. The population consisted of 282
third year Bachelor of Education Program students who were studying the Learning
Measurement and Evaluation course in the academic year 2018 at the Faculty of Education,
Phranakhon Si Ayutthaya Rajabhat University. The sample consisted of 87 social studies majors,
physical education majors, and special education and the Thai Language Teaching majors,
obtained through cluster random sampling. The research instruments were the community of
inquiry model to promote higher-order thinking skills of student teachers, a rating scale and a
higher-order thinking skills test. The statistics employed in the analysis of data were the mean,
standard deviation and t-test for dependent samples. The research results were as follows:

1. The community of inquiry model that had been developed to promote higher-
order thinking skills of student teachers consisted of 6 components: background and importance
of the problem, objectives, principles, steps of organizing for learning, media and learning
sources, and measurement and evaluation. There were 5 steps of organizing for learning,
known as the “3STA.” It comprised self-learning, social learning, knowledge sharing, teaching,
and assessing. The community of inquiry model had the overall evaluation results of propriety
at the highest level.

2. The results of using the community of inquiry model to promote higher-order
thinking skills of student teachers revealed that after using the model the student teachers
had higher scores of higher-order thinking skills than before using it, with statistical significance

at the .05 level.

Keywords: community of inquiry model, higher-order thinking skills
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Abstract

The objectives of this research were: 1) to develop indicators of growth mindset for
sixth grade students; 2) to validate the growth mindset indicators model for sixth grade
students that the author had constructed with empirical evidence. The sample comprised 982
students. The research instrument was a growth mindset measurement form for sixth grade
students.

The results were as follows:

1. The growth mindset for sixth grade students consisted of 7 factors with 16
indicators. They were: 1. like for challenges, with the following indicators: accepting risks,
perceiving challenges as opportunities for learning, and learning new things; 2. perseverance in
learning, with the following indicators: committed to learning, using effort; 3. problem
confronting, with the following indicators: committed to solving problems and obstacles,
analyzing the causes of failure, committed to correcting mistakes; 4. learning from criticism,
with the following indicators: listening to criticism, improving and developing; 5. intellectual
potential developing abilities, with the following indicators: development of the learning
potential of the brain, development of one’s own potential of thinking; 6. learning and inspiring
by other’s achievements, with the following indicators: seeking and learning from success of
others, application of experience and success of others; and 7. expression and responsibility
in self-learning, with the following indicators: continuous learning and self-development,
responsibility for learning.

2. The growth mindset indicator model for sixth grade students was found to fit the
empirical data (Chi-Square= 79.213, df = 82, P-value = 0.5667, CFl = 1.000 TLI = 1.002 RMSEA
= 0.017, SRMR = 0.021 uaz Chi-Square/ df = 0.966).

Keywords: development of indicators, growth mindset, sixth grade students
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2. Tusadustinseuauauuuiiuln dnsuinGeudulszoufnud 6 % 7 esdusenou
16 f11sd aenndeafufoyaieuseintg Inglisndouiisodwninusemalinaeosdusenou
\@98udu (Confirmatory Factor Analysis : CFA) ﬁwé’misﬁwéﬂfmﬂ’ﬂaqﬁﬂizﬂaummgﬁumaqﬁa 7
psdUszneuiiAnduuindianduuin (@B egszning 0.435 - 0.978) wasiisdfyneaiafisyiu 01
ynen TngAniminesesdusenaudssaninnluniios Ao ssdusznoummanusalunIwaL
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#AChi-Square= 79.213, P-value= 0.5667, df = 82, CFI = 1.000,TLI=1.002, RMSEA = 0.017, SRMR
= 0.021, Chi-Square / df = 0.966 LansIluLAaRANATILTILATIESI LaRlURARAININ 1 HANT
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ATBUANUARLUUAULA dnSutniSautuUseaudnw Ui 6

29AUsENAU/AIUUS e SD CV. sk Ku
asAUsznavdl 1 vauawTiine
1. gausuaruides (ACC) 415 563 1094 -427  -110
2. fufhaimedulenalunisdeus (REC) 403 614 1221 -382  -206
3. $nlumsisoudadualg (LOV) 421 584 1138  -564 170
aedUsEnauRl 2 At swenealunisBeus
a. sjasilunsiSeud (Com) 402 680 1355 -562  -220
5. lganuneneu (TAK) 422 556 1064  -533  -146
asdUsznaufl 3 ndunBigynym
6. wenenuunlalymuazauassa (TRY) 404 701 1391 -608  -054
7. AATIAMANNATDIANTUMAT (ANA) 408 588 1157 -311  -368
8. dauntumnuianan (AIM) 407 604 1190 -259  -460
2sAUsznaUi 4 Beufanndinindiansal
9. SuilansInn¥iansal (LIS) 409 623 1224 -516  -148
10. Y¥uusauazionun (IMP) 405 647 1281 -499  -162
aeAUsENaUdl 5 Amwasnsalunsand@nen sy
11, Wawdnenmn1ansiseusvesana (BRA) 414 591 1151 -491  -193
12. WAILIANYAINNINNITARAULDY (THI) 418  .547 1056  -411  -186
asAUsZNaUT 6 vmwL“i'&mLLasLLsaﬁuma“lamnﬂfs'mﬁﬂL‘%Waag’ﬁu
13, uenenuagsi3ouinnudusavesidy (SEE) 410 669 1310 -769 414
14. shwszaunsaimnudnsagduanusuld (BR) 410 569 1115 -381  -212
asAUsEnaUd 7nsuanseanuaznsiuRavaulanisieuiauies
15. L%EJU%ILLaSWGNU’IWULENE)S"NG]'E]Lﬁaﬂ (CON) 4.02 .64 1303 -587  -062
16. Suiinvaulunsieus (RES) 412 665 1299 -805 513

UM : Standard error of skewness = 0.082 ; Standard error of kurtosis = 0.164
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AN519 2 NANNTILATIEVDIAUTENDULTIEUTUDI8IAUTENBUNTBUAILAALUULAUL

29AUsZNBY Wvindiiniin B FS R?
29AUIZNaY
b SE T

29AUsENaUT 1 YauAMNTNIY (CHA) 1.000 | 0.064 | 13538 | 0.861" | 0.010 | 0.741"

Fauetd 1 seusuamndes (ACO) 1.000 | 0.042 | 2339 | 0.098 | 0044 | 0.010°

Ui 2 FuihouwimedulenalunsSews (REQ) | 5912 | 0.041 | 12652 | 0.520" | 0.080 | 0.270"

Fausii 3 fnluneFeudddug (LOV) 4.940 | 0473 | 11.848 | 0.473" | 0.077 | 0.223"
asAUsENOUT 2 AuesWeneulun1siSeus (EFF) | 6.075 | 0.048 | 18813 | 0.898" | 0.067 | 0.806"

Fasii 4 sasuluniaidens (Com) 1.000 | 0.036 | 14.205 | 0.513" | 0.086 | 0.263"

Fauetd 5 Tdanumeneu (TAK) 1.077 | 0.037 | 16.141 | 0.600" | 0.150 | 0.360"
asdUszNaUf 3 nédunBylymn (PER) 6.004 | 0.004 | 265.65 | 0.975" | 0.054 | 0.950"

Fustd 6 wenemudlatymuazguassa (TRY) 1.000 | 0.031 | 16322 | 0.514" | 0.095 | 0.264"

FUeAT 7 AeswivanunvesauduvaT (ANA) 0.158 | 0.039 | 2359 | 0.093 | 0.010 | 0.009

Fustd 8 sjaudlunnufianain (AIM) 0.912 | 0.035 | 12.383 | 0.433" | 0.066 | 0.187"
peAUsznaUl 4 Beufandidwnddansel (LEA) | 655 | 0041 | 19005 | 07827 | 0.129 | 0612"

FuedT 9 Fuitenisimniansal (LIS) 1.000 | 0.037 | 16.964 | 0.622" | 0.218 | 0.387"

FUsiT 10 USuugauazimun (IMP) 0.879 | 0.036 | 16.121 | 0.573" | 0.189 | 0.329"
a9dUszNaUR 5 Anwanunsaluntswaun 6.535 | 0.003 | 319.95 | 0.978" | 0.061 | 0.957"
Ananwlunisieus (ABI)

i 11 anndnenmmenisiseuivesates (BRA) | 1.000 | 0.032 | 16.679 | 0.536" | 0.118 | 0.287"

Fustd 12 Wamdnenmmenisdnauies (TH) 1.073 | 0.033 | 15981 | 0.532" | 0.117 | 0.283"
aedUsEnaUdl 6 MunBsunazussduaalaain 3961 | 0.107 | 8499 |0.908" | 0.033 | 0.824"
Anud3vedy (SUC)

FUstT 13 wenamuandeudanudiivesdu (SEE) | 1.000 | 0.058 | 7.598 | 0.441” | 0.075 | 0195

Fuiedi 14 thuszaumsalnudiadBuanusuld BR) | 0840 | 0047 | 6402 | 03037 | 0.031 | 0092
a3dUsEnoUdl 7 nsuanseenuaznsiuiiaveuly | 1773 | 0076 | 5730 | 0.435" | 0.047 | 0189
ns3Euinues (EXP)

S 15 Bouiuasinnnnuesegwiotos (CON) 1.000 | 0.055 | 5460 | 0.301" | 0.056 | 0.091"

Fustd 16 FuliaveulunisFous (RES) 1.635 | 0.095 | 6378 | 0.603" | 0.192 | 0.363"

Chi-Square= 79.213, P-value = 0.5667, df = 82, CFI = 1.000

TLI=1.002,RMSEA = 0.017, SRMR = 0.021, Chi-Square / df = 0.966
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Abstract

This research aimed to study the learning outcomes of the Bachelor of Education
Curriculum: in General Science Program (Revised Edition 2017). The informants were 97 first-
and second-year students, 5 teachers from the curriculum committee, and 10 lecturers, of the

General Science Program. The instruments consisted of: a skill assessment form for assessing
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students’ skills in 6 areas: virtues and ethics, knowledge, cognitive skills, interpersonal skills and
responsibility, numerical analysis, communication and information technology skills, and skills
of organizing for learning; and an interview form for teachers from the curriculum committee
and lecturers. The quantitative data analysis employed the mean and standard deviation, while
content analysis was employed in analyzing the qualitative data from the interviews. The
results of the research revealed that, as a whole, the students had their skills at a high level.
Ranked in descending order, the skills are listed as follows: cognitive skills, virtues and ethics,
knowledge, interpersonal skills and responsibility, skills of organizing for learning, numerical

analysis, and communication and information technology skills.

Keywords: learning outcomes, Thai Qualifications Framework for Higher Education: TQF: HEd
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