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ABSTRACT

This research aimed to develop and study measurement invariance of the model of graduates’
desired attributes in graduate level between groups of graduate students from Thai and foreign countries using
Bayesian analysis. The samples in this study were 716 master and doctoral degree students consisted of 459
students from 11 Thail and top ranking universities and 257 students from 11 world top ranking universities. The
instruments used in this research were self-assessment form of master and doctoral degree students toward
graduates’ desired attributes at the graduate level, Thai and English versions. The data were analyzed in order
to estimate the parameters in the model using Bayesian analysis from program R 3.6.1.The research results
revealed that the model was invariance in model form(PPP = .066, BRMSEA = .093, DIC = 8783.269, WAIC =
8817.116, LOOIC = 8817.493, BIC = 9286.589, LoglL = - 4307.743 and margloglik = - 4883.458) and when the
factor loadings were invariance(PPP = .066, BRMSEA = .093, DIC = 8783.269, WAIC = 8817.116, LOOIC =
8817.493, BIC = 9286.589, LogL = - 4307.743 and margloglik = - 4883.458)between Thai and foreign countries’
graduate students. Moreover, in each component of the model from invariance analysis, component 2 learning
and working skills gained the highest gamma coefficient, followed by component 3 ethics and moral and

component 1 knowledge.

Keywords : Invariance, Model of Graduates’ Desired Attributes, Bayesian Analysis
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N5IATIZRdaYA

1. ﬁ’]ﬂ’]‘ﬁLﬁiﬁ:ﬁ?‘ﬂﬂyj@ﬁ”ug’mﬂlﬂdﬁfl’aﬂ"]ﬂ%
adAdEwsseng lHun Ansduazenay

2. fnnsdasianyliulsuldnuaesduing
pnufnEsTRsrasfraaTndnss FuTudaAne
wosmeuazsngtlszmalagnisdiasziingunsg (Multiple
groups analysis)FL?‘ﬁﬂ’]ﬁ"‘iLﬂi’wﬁ%'ﬂyjﬂLﬁlfﬂﬂ?zmﬁm
AnAwe T lulnmafaanTwnmeiuuuiud (Bayesian
analysis) a1nTdsunsn R 3.6.14¢ package Lavaan
Wae Blavaan

Tunnsdiaszaiaonalinlsulasuaesluina
aunslassainadasnisias sl fiuseunns
Aiaseianszauanldulsilasy (Bialosiewicz,
Murphy, & Berry, 2013; Kim, Cao, Wang, & Nguyen,
2017; Van de Schoot, Lugtig, & Hox, 2012; Sutthisan

Suwimon

v
o A

Piromsombat, 2016) A4

Chumwichan, Wongwanich & Chayut

1) Configural invariance 178 Pattern invariance
\anadaUANdenAdesaadlnausiazngy

2) Metric invariance 98 Weak invariance
wWuntmegeulunailanivua lHunviinesdlsznay
(factor loadings) talutlsulasw usanlfiqnsinunu
(intercepts) WANFANAUIEUINANGH

3) Scalar invariance 1138 Strong invariance
@ A o (% 'y o s
Wunimeaeuluaailenivualivininesalssnay
uazapsnunuldulsnlaem

4) Strict invariance wivaanwlu 2 32U F2AL
4 4 . A
71 A nageulmalaniwe bW dvtinesAdszney

o

AARAWNY WA A1 residual  variances THuisilasu
o dl A d‘ o v 091 o
seAud 2 A nsnadauiuaaltani vea il Uanidn
BAUITNOLAAFALNU AN residual  variances LA ANRAY
(mean) Tuwilaulas
AIIAdaUAINNARAARaITasluLARAAN
Posterior predictive p-value (PPP) AAnwmunvanls
Faus .05 warAsHANINARY .5 (Muthen & Asparouhov,

2012) Wa¥ AN Bayesian variant of the root mean square
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error of approximation (BRMSEA) 11 ovnena g
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Bayesian Information Criterion (BIC), Deviance Information
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UANAINTAN Potential scale reduction factor ~ ~ o
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A
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2.2 ﬂ’]i“V]ﬂ@'ﬂ‘]_lﬁQﬂNbL&JLLﬂiLﬂalﬂu‘HﬂﬂgﬂLLuu
Tuma (configural invariance) WU41A1 PPP = 066,
BRMSEA = .093, DIC = 8783.269, WAIC = 8817.116,
LOOIC = 8817.493,BIC = 9286.589, LogL = - 4307.743
uaz margloglik = - 4883458 uanad1 lunaRUaNEY
RN ﬁﬁmmiﬁiuﬂﬂﬂ?ﬂlﬂuﬂm\igﬂLLUUIML@@MWNHQN
inAnm neuazsnadszing

2.3 Managauealaiusulaeuredlumae

Fles sl winesdilsnet (acor loadings) s Aens
(weak invariance) Wi91@1 PPP = .041, BRMSEA =
.075,DIC = 8780.513, WAIC = 8812.210, LOOIC =
8812.361,BIC = 9263.733, LogL = -4306.608 LA

margloglik = -4863.579  uanwin lnannanEs T
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1374 3 nannsneaauAy lwlsulaauaeslunsy aaunguinAnmninauazsinalszing

nisnadad PPP BRMSEA DIC WAIC LOOIC BIC LogL margloglik
1. .066 .093 8783.269 8817.116 8817.493 9286.859 - -4883.458
configural 4301.743

invariance

2. weak .041 .075 8780.513 8812.210 8812.361 9263.733 - -4863.579
invariance 4306.608

AN379 4 AtiuinesAlsynauannnimege AN llulaasuy Wenivualdinuinesmlsenauliulsasu

AMIAN UL nauinAnmlne

nanunAnsANLsTINA

Estimate Post.SD HPD.025 HPD.975 PSRF

Estimate Post.SD HPD.025 HPD.975 PSRF

a9Alsenati 1 KNOWLEDGE

1. KLP 1.000 1.000
2. KLO 1.168 064 1.043 1290  1.004 | 1.168 064 1.043 1290  1.004
3.KLC 1.093 061 977 1212 1.000 | 1.093 061 977 1.212  1.000
p9Atls¥naLi 2 LEARNING

1. INNO 1.000 1.000

2. 954 040 876 1035  1.028 | .954 .040 876 1.035  1.028
SOMANAGE

3. 1.010 037 936 1.082  1.025 | 1.010 037 936 1.082  1.025
CHALLENGE

4. TECH 861 045 781 954 1072 | .861 045 781 954 1.072
p9Atszneui 3 ETHICSMO

1. VIRTUE 1.000 1.000

2. ETHICS 721 .037 649 793 1.009 | .721 037 649 793 1.009
3. 1.061 .066 936 1193 1.025 | 1.061 .066 936 1193 1.025
VOLUNTEER

@mﬁnwmzﬁlﬁqﬂizmﬁmmﬂ’m%m (GRADATT)

KNOWLEDGE  1.000 1.000

LEARNING 1.261 .070 1.123 1393 1.018 | 1.261 .070 1.123 1.393  1.018
ETHICSMO 1.008 059 897 1123 1.015 | 1.008 059 897 1123 1.015
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