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# # 6083308727 : MAJOR EDUCATIONAL STATISTICS

KEYWORD: MODEL OF GRADUATES'DESIRED ATTRIBUTES, GRADUATE LEVEL, BAYESIAN ANALYSIS
Chaninan Pruekpramool : MODEL OF GRADUATES’ DESIRED ATTRIBUTES IN GRADUATE LEVEL OF THAI AND
FOREIGN COUNTRIES: BAYESIAN INVARIANCE ANALYSIS. Advisor: Assoc. Prof. SUCHADA BOWARNKITIWONG,
Ph.D.

This research aimed 1) to develop a model of graduates’ desired attributes in graduate level of Thai and
foreign countries 2) to check the consistency of the model with the empirical data and 3) to test measurement
invariance of the model between groups of graduate students from Thai and foreign countries using maximum-likelihood
estimation analysis and Bayesian analysis. The samples in this study were 716 master and doctoral degree students
consisted of 459 students from Thailand top ranking universities and 257 students from world top ranking universities.
The instruments used in this research was 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 maximum-likelihood estimation analysis from LISREL 8.72 and Bayesian

analysis from program R 3.6.1.

The research results were summarized as follows:

1.The model of graduates’ desired attributes in graduate level of Thai and foreign countries composed of 3
components 10 indicators; component 1 knowledge consisted of 3 indicators which were knowledge in the professional
field, knowledge in other disciplines, and knowing the change, component 2 learning and working skills consisted of 4
indicators which were innovative thinking, self and organization management, challenging teamwork, and technology on
learning, and component 3 ethics and morals consisted of 3 indicators which were virtue of living with others in the

society, professional and academic ethics, and volunteer spirit and public consciousness.

2. The model of graduates’ desired attributes in graduate level of Thai and foreign countries was consistent
with the empirical data (X 2= 2917, df = 19, X %/df = 1.535, p=.06339, RMSEA = .027, GFl= .99, AGFI= .98, CFI= 1.00 and
CN = 865.96). Considering each component, component 2 learning and working skills gained the highest gamma

coefficient, followed by component 1 knowledge and component 3 ethics and morals.

3. The results of testing measurement invariance of the model of graduates’ desired attributes in graduate
level of Thai and foreign countries using maximum-likelihood estimation analysis and Bayesian analysis revealed that the

model was invariance in model form and parameters between Thai and foreign countries’ graduate students.

Field of Study: Educational Statistics Student's Signature ...

Academic Year: 2018 Advisor's Signature ........c.cccoceererene.
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Wasuwlasiilunainwiamnssei 21 wasdulumunsounsiamndsemalng 4.0 sjins
fannaulnelidy “uywdianysalluansseil 217 (nesuimsnuidouasusefunmamn
N3ANWY, 2559; &Ing WBuWSE, 2560)
Tngmsdansfnwiszdudaudinfnugadunsiamunidaauifinuansoeniy
3 whumuduindvnisedisguan anunsnairsuinnssunazesdniuiieowmuidany
uazUszina (1504 318y, 2559) agnslsinm Tadinlnedalaussoughinsmuiiaany
Usgnounsldmansld (toun Weuywn, 2559) Sspudosnisuesaniuusenounis 3o
ArufeInsvesurutuiefudsdfyiinnanmduilifedestunisnanatudindoss iy
nsHanUugnlidonndnsiunatnwsaau (Albalooshi, 2013; McCabe, 2010; Meda &

[ d'

Jamesswart, 2017) lnggd1991unieaniulsznaun1siudein1siugailnuanwugig

9

Uszasdlusnuanufianizmataziiinueialy (Generic skills) inousuiunissinauly
amwmmé’amaqmiﬁwmﬁmmﬂwma (Moalosi, Oladiran, & Uziak, 2012) §m7?a Ueuin
Inesfsrulvednlngidninyen1wdinge (Funu nesseys, 2558) Fedodun1wi
THhdudenandlunsieansiifuaina nedadeniinarenmnmvesGovlussiutudindn

[

ﬁﬁmmﬂﬁzﬂaué’aa AMANYULYRILISEU (Kariyana et al., 2017; McCabe, 2010; L3043
W9y, 2559) usunlun1siieus 38n15aeuYete1a1sd (McCabe, 2010; L5aysnA 114, 2559)
WAEANYULYDINMINEIAE (Characteristics of universities) (Kariyana et al., 2017)
uananidtnauanenIsunismgaufng @ne.) nands Yymnisdnleuis
nsaTudingauaRing w.e. 2554-2558 dn1sUuR Anndsemelneuiannudaiau
lunisimuedianiesnsiaundadialne hemvuauleviswaziiesuuleuigvinanudila
finssiu w1mnsoenuUUTimUIANdn v TAdin waznswsumamieulunsdamsiSeus
warfawdl ane. azldrwuansevvesnadnvarliiluwwimsitunnunivends wiegidls
fnuanmsdududeyanudnvasiiisUszasdvestudinssdutudinfnu vesuminede
furimedlnenigldnistadusvaniiunsinuiluszdugaudng Tud a6 2018 199 2
niur891u laun Times Higher Education World University Rankings (THE) & ¢
Quacquarelli Symonds %38 QS World University Rankings Usznaunig 11 U4113ang1as
Laun PaensalunInendy unInerdeuding un1ing1demalulagnseasna1suys
un1dnerdemaluladgsuns uniinerdededlud uni1ine1deinunsaans

UMNINYIFVULAY Un1Tne1dewmalulagnszaouinadnaunniIsaianssUa



NAIINGIFUAIVAIUATUNS un1TIneIdemaluladnszaounainszunsinie way
UINeNdesTIumans wud wiazantuiinisimunnudnvusiisuszasdveatudio
sufudadindnufiuansety Wudeauaminendeduilusaseme 11 awninende g
1U5¥nN8uni8 Massachusetts Institute of Technology (MIT), Stanford University, Harvard
University, California Institute of Technology (Caltech), University of Oxford, University
of Cambridge, ETH Zurich-Swiss Federal Institute of Technology, Imperial College
London, University of Chicago, Princeton University, i & ¢ University of Pennsylvania
Tngn1sianisAnwiszaudufndnwivesislsemaliuananedunisinnisAnuilussau
Jauindanwrealsemdlneuinin egnelsiniu uravaartuinisivuaaionudn (Core
values) lWmangveensinw AadnunizgiSou audnvasiifisssadvestudiaiuandig
fuuferfuaniugrudnusuilulssmelne

Jaduilinvesdanyidoin audnvusiifissrasdvesdadinssdududindnwves
Insuazsnsszmanielinnznsiasuulasedanuazanudeinisvesmaiausanuluga
gty mstinudnuuzdaudaifislsrasdiduodils wasdamuudsasumunguiindnw
TussiulsyanlnuazUSyaenvesUsamalneuazsnasamansell seiilosin aneld
Uunnsdamsdsunisaeu Jademisiuiasugio deu warTaussauiuansnsvealsema
InguazansUseime JsenavilitndnwluseaiuUsyainuaz sy onvesusemalvguas

[

AN9UTENATAMNAN WL NRIUTZAIALANAIIAY FIINASNUNIUITITUNTTUNNGIVDI 9k

v [y Ly

WuITeAAITesiunMIiulnanudnyus Nt seasrvasdufnseruludinAny
vaslnsuagielsemansednwaulinusisununquindnwluseaudiygynuas
Yy envesusewmdlneuavatalsemennefuussinuil

'
a o YY) a =

fiteddlundafiavinunlunagudnvugiifsssasvesinginssdududindn
vadlnsuaganszma lngyinisiinsgiuasdnaseiiiudaudnvuriudinuos
unInededuihmesineuagsinssemaildunisindudiuain 2 uhenunuiind g
Sufuandnuug iR szasdvesdufinnunTaunnIgIuau Al se A UgANANYILSYA
AudnwazfifsUsTasAvesaulngmunseunsimuIUszmAlne 4.0 Fnuzuiarnisei 21
war@nwinnubindsasuvesluanisinaudnvusifslsvasdvestafingedy
JaudindnwimunguiindnwilussruUsyailnwasUsygnenveslsenalnauassinsseine
niddeildnstinmeitoyaiiovszinasmadimesluliinadieitnisussanaaiai
U139zl uasgn (Maximum-likelihood estimation) iaelUsunsu LISREL 8.72 uagn1s

J A

AATILMUUULUA (Bayesian analysis) melusunsyd R 3.6.1 N153A5 Rl uuLUdgaLaY A



ansoldlumsiieneilunsdiiviinsfnunidedusegmunadnlsitazianuusiugini
FBnsUszanaainuanlugega (Kaplan, 2014; Muthen & Asparouhov, 2012) §in13
isunanedennandesiuinnniuasieduisidauiaveugddunsyszanae Fouuud
TgnsUszanaAmidiveshuudy LLamﬂumiﬂﬁzmmﬁlﬂ%{uagﬁum'iLL'«imLmﬂ’num%
Huresdoya vhlinanisidedianundefioniniu (Kaplan, 2014) Hosmnauideilldnig
Uszanauan 2 3nsruaunmsussanamiiinaiu eliidiuasaumaludaisuiouiay
Gunnmedwiugiifedesunsivuaulovsdaauinnnliiudnluss fudadifnw

velaglan1zad19BweUsemalnelandnuus i ssasfaonnaeaiuuIuy seimne

amgnswsuwdasedaniazaunemnisveinainusanulugatagiu

ANNNNAIY
1. Tumanudnyusiislseasrvesiudinssiutadinfnwvednawasinlssine
o I3 v i ¢ ado 1 & o
finesrusenou avlstne uazusiazesAusznaulindIuw avlsing
2. luwanudnvusninuszasrvestufinsedutudindnwivesinenaza1auseinamn

% ¢ A

fautufinruaenndostudeyaiiessndnielal
3. lunanudnvaeiifivsrasds Afmuituienuulsudsununguiindnulne
waginaUsinansal
INUTLEIAYRINTITIY
1. ewamnlunanuinuasifislssardvesiudinsyfutudindnuivedneuas
AeUsEIne

(3 LY a (%

2. iilensaaeuauaenndesvadliinanadnuurifiassasdvosiudingziu
Saudinfnwmesneuagsinassme fimuntutudeyaideszdng

3. (fevedeuanulinUsudsuvesinnaaudnuusifassasds ity o
nauinAnwlneuasainsUszmaneiinsussanaeianudiazlugeaauaznis

NATILIALUULUA

YOULYNYBINTINY
TunisiaunlunanuanvusisUssasdvesiudinseaududnfnwivasinenay
Aauseina §I3gliinsdunseinuanvugNiaseasiunanumIng detuinnnnsdn

JUAUVDY 2 B89 lawA Times Higher Education World University Rankings (THE)



waz Quacquarelli Symonds %38 QS World University Rankings UsgnauA8ur1IIng1ae
Furiedlng 11 uvis uninerdetuilusissema 11 uis saufefnwaudnunzues
tusinauiiddinnuaugnssunsnisgaudnuildiimun Saufuaudnvuzveadudinl
AMTIUTl 21 Lag AudnvusAfsUsEasdvesaulnonunsoun TR sEmAlNY 4.0 3
AmuadunseuuuAnlun1side
Asinanuitlilunside

Unudinseaudndinfne vineds gaunsanuiluseiudSyaninuasUSygen ves
uinendevieaniunisAnulunnanyinsislulsemalnewagsinasame

LY =1 L = =Y = Y U o a =1 Qg.JI 1
unAnwluszaudSyinuazUsynen mnehs Jissuluseauiunafnuaun
FuUN 2 JulUNIaENS8uaUT187397 (Course work) L3 UspaLa1vpIunIInendelnalay

Y

[

Aelszma lnsanizUsemaluansigoraninsiivangfdiseuseaududinAnui g

Anwilutulin 1 naFeud 2 Wesanszezanlglunisseuseauuiygnies 1 Y dde

Y a

Jugnfienudifivameiiszneunuuussdiunueswastnd@nwseiudiyyilnuasiense

—

Y
AaanvasiUsrasAvasiudinseiutudindnule
AdnwunIszasRvastunnseiulndinfnuivasineuwasdiauszma vuneds
A3 VinweuarAusITNISYsTTuNTMAnsEAuUS g lnuwasieniiedliloaunisfinyiive

anunsnihluussgndnunmsldtinuasmsviinulusuiem

Uselevunbasuainauiae
a o o & & ¢ 1 va o ¥ Y a o a U v oa =
n153duaseilidulsslovidediiieitasiunisudndudinseauiudindnuvivedlng
wavAUsymaTIndaiauls Jeasdulsslevidsil
Uszlovdidadvnng

1. gadetesiumndndudinssaudadindnyiasgnaulalansvesdusenauuas

1% '
Y 1A LY =

fustnudnunrifivssadvostudinssduiudinfnuvedmonagsiesszma fan1nmns
31,@3'13151,1,61351’&Lmwﬁamé’ﬂwmgﬁmsﬁmaqwﬁmaﬁﬁa%uﬁwszﬁumaLLazmmma Y
Aadnvazvesiudinluanissui 21 uay audnvuziifissasdvesaulnenunseunis
WawUszwelneg 4.0

2. fiierdesfunsnandudinseiutudindnvuasiiaulaldnsuandnvas i
Uszasdvesindinseiududinfnuveslneuazinassmea I saumalundyuiivarinvane

Judssleviieiuildlunisimungiseu



3. gnaulaldnsuiferfunisiiesgianulisuswisuwuud saduisnis
a ¢ aa o =2 av v o ' [ ¥ = ' o 1 aa
Ansgnnianunsaldlunsdinvihinisfinuideiuiegsvunanlawaziannuwiuginin’isnis
Uszanarmnuinandugeaafidesandevuadiegndmnuinniieanslunsin ey

Uszlaull Bau)ia

1. ladeyadwsugineatadlunismmuauleuieieimundudinseaududnfiny
vosUseinalnelfinuanuusinssasduaziioumindussauuud wazdaasuladndie
Inganusaduidsdfglunstundeudssmeieninug inveuasAnsTsuIsesssy

2. Juimsuazineateslumsimuauleuigaunisudndudinveswniing1dy
1 o w ! d’j v A ¢ (3 L% a v o a = o
14 9 a1m1snddivdinudnuusiialszasAvesiunnsedududndne luusuldly
niIguveI U dila A TufnseauTadindny Wasnsuiunisdsuuauas

naakssuvadlandagiu
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LBNETUAZURIBIAEITS
=2 av A £ 1 [d o &
nsAnwenasuarIdefifeIteawtseenlu 6 nou fail
noud 1 MIdndunuvesanitugaufnuvesUsewmelnguassinelseme
1.1 ihgauiifeiteaiunsdnduiuresandugaudnuiseauyia
1.2 vhgauifgteaiunsinduiuratan1tugauAn I seR UL YA
1.3 nan1sdndusuvasantugauAnwvessenalneuazsnauseme
d‘ % = v LY a = 1
noud 2 MidansfnylussAudunefnumvesUsewmelnguassinlseme
2.1 MsdnnsfineluserudadinAnwivesusenalng
2.2 MsdansanluseAuiadindnuivesinsuseme
MU 3 AMANYUEUMAN
3.1 ANUMLNYVBIAMAN WL ULNA
3.2 AaudnuarveIlufaluAnTsui 21
3.3 andnvasfislszasAvesaulnenunsoun siawUsendalne 4.0
3.4 9aAUTENaUNANYRIRAENYME NN TEAsArD Il udin

LYY a =

3.5 pudnunriflvsvasdvesadinseiudadin@nwvesusamelne
3.6 AuENYMETIUsTasAvesTMRinTe U TR w e sUszINe
3.7 audnvuefifaUszasdvesdudinseduduaindnuiveslnouas
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oudl 4 Mswaulananisin
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4.2 Ussinnuassuad
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4.4 FumeunsimuFIUe
4.5 mesianulinusasuredunaaunisinsiaing
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Y- o/ =

eufl 1 MsdndusuvasaatuaaufnuivasuszmalneuazdnsUszine
nsdnsusuantunsinulasnmyluseiugaufnuiislussfurfnazuiuei
Hudedidlffiufgarugadesvesanitugaudnuiludiudie 4 lnen1sdadudu
an1dugauAnuniithmnediedunisstinunmuesaniunsdnunieuninendesiu
mM3UszfiulaenusyArausentfnsneuenunIMedy dusuihunduwuamslunsiau
amﬁu‘lﬁﬁ@mﬂwwmmgmLﬂuﬁaam%’umaammﬂismﬂm'alﬂ (Marope, Wells, &
Hazelkorn, 2013; fiagnsau auuisni g5an wadadl wasnad Jandias, ldusingl) Snenads
Hunsdiemavesmanausanulussduruasuiunmd sudedeliaanisuteiuludeuan
“UENQ’L%EI‘ULLG8ﬂﬂ$ﬂﬁ]ﬂ§§1uaﬂﬂﬁuﬁ;u (Lukman, Krajnc, & Glavic, 2009) n153n8uaul

| a

Usglevillnenswiodisouniagianuussasdiinfnwirsluiminendy asuuziuilulsasey

¥ o1 =

fseufiny naenaugnildiuladiudeineitesduuniinendes (Lukman et al., 2009;
Rauhvargers, 2013; AagnssuNIsANIdaaLien1sInduduumineraslusyiulan, 2560)

agalsinnu nMsdndudvanidunsfinuluseivgaudnwonvdwaliindeymilu

AUAMAINNITABUKAEAIIUTURATD U IANTIanF1A4 LD INdITInTdAylun1dn

<

' £ '
LYY al £ Y v A

UAUNEITDITUANNINYBNATEUALTIIUNANWITEANUN  FeieATledesfntindu q 7

Do

ml,%aﬁaﬁw (Marope et al., 2013; Rauhvargers, 2013)

1.1 mirsauiiertesiunsindusuvesaniugaununsziuend

MNMANYIvRIRMENTINNIANYTeyallonsindufuiminedeluszdulan
(2560) nipuiiiaudfyfunisdnsusuuninerdelusedund 1oun d1dnauy
ANYNTIUNITNNTEANAN (@N8.) Uag driinsuneuatiuaYWIIIdY (an7.)

dlinnunnuznssunsnisgaNdnu ve ane. 165y “lassmsgrudeyaooulatiie
Usziliudnenimuesavine1delne” Tnsunsdndusunming devesdgidled w.a. 2549
delvdnEeuldiduteyalunsidenasuiiumiinerde Tngldinaeifiiinua 2 du ldun
Frun13ide Usenaudae 5 daiida Ao 1) Snsrdautindnun (Student ratio) 2) n¥Nens
uAAa (Faculty resources) 3) suuszana (Financial resources) 4) 8ns1dIuvetin@nway

9719159619978 (Internationality) wag 5) ﬂmmwmsﬁﬂm (Quality of education) tazau

(%
a v A

NsiSguUMTERY Usenaunie 4 MTdn Ae 1) MULEmY 2) AMUYARINST 3) AUHAIU Wag

v

4) srutaudinfnw lnenanisdnduduanidunisdne wiadu 2 nau lawn 1) duduly

[y 1

ANFINANUUMINGFY wag 2) dusvdeslulmAazaIvnIvn Usenausie 7 @191397 bown
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a1 Ingeans a1vunalulad a1vginisunngd avuyweInewasAaunssua1ans
AUAIAUAENT ANVNNYAT WAE ANNANIAERT/ATAENT
dlnnunamuatvaunuIdy vie and. msinduduantuaaudnyiludseme
Inesausd w.a. 2550 Tnesjaiuiinuainnacidde finemansuazmelulofveusas
anrTudundn lneduiinisdnsedu (Rating) tnauailuusn 9 wiseamdu 5 s¥éu
Usenaunig S¥AU 5 ANIN S¥AU 4 A S8AU 3 U1unane seau 2 Aasusulge wagseau 1
AesUFulgslaeaiu Tu 6 a1v13Yn Ae Feanssumans inunseans walulad Ineidans

Y vy

Wnngeans wagIngnmansguam atlusgiuusazanitulunisdsdeyarinSunsusedu
waglafinsusussiuuaznsdautiauiiviludse o w1 sadendteilddnsusudeuly
NNy

1.2 mirsuiierfesiunsindusuvesaniugaununsziuununeia

mﬂmiﬁﬂwwaaﬂmzmimmaﬁﬂwﬁazﬂaL‘ﬁamié’mé’uﬁuwﬁwmﬁﬂmzﬁﬂaﬂ
(2560) Wuin finrsauiifanudidyiunisdasusuuniinedeluseduuiuiifly
narnvatredn1vu lauwn  Times Higher Education World University Rankings (THE),
Quacquarelli Symonds 5o QS World University Rankings, UneansioLden (Asiaweek),
SClmago Institutions Rankings (SIR), University Ranking by Academic Performance
(URAP), Rankings Web of Universities (Webometrics) “18 Flufidavuondnde 2 a1ty
Funlunis¥aduduuniinerdelussdulan teun Times Higher Education World
University Rankings (THE) 1@ % Quacquarelli Symonds # 38 QS World University
Rankings

Times Higher Education World University Rankings (THE) Huaarduiifdededy

1%

N153nduRULnTINgIFeseaulanvessewmeluansvenndns laeilassyddinlunisdn

YY)

uAuTiavde 5 6%3R Usenauniy 1) suaunmnsasulazan niindeulun1siseuives

Seu 2) a1uaudUNIUIBIRINNAIEAINIEUBN LI1ULN, UnAnwiwarauIfe

e

wd 3) Suseldmegaamnssy wianssumannisiiumineduldaduiu 4) du
NuiFe Y3uw 519l wardoideewesnuide war 5) n1sd19Bamanuise (QS World
University Rankings, 2018; n37329@n®15n13, 2559; ﬁmzmiumiﬁﬂmﬂﬁayjaLﬁamﬁm
SusuuIngnaglusgaulan, 2560)

Quacquarelli Symonds %38 QS World University Rankings JudnagrTunilives

Useimadangy MSuauInduduuning deunded w.a. 2552 lnge1dedoyaqnn
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andugaudnyiuinnii 3,800 @aa1du 910 81 Usewmeilan (Nsens1a@ne1ang, 2559) &
NAITUIINNUNUNITTATUAU TI1UIU 6 FTIR Usznounie 1) Audaeidsanisisinig
(Academic reputation) 2) A1UTTOLEE9INET19971U (Employer reputation) 3) 8ns1d7u

FUIUTNANEIRBIIUIUBI1TIVIUNIINGNFY (Faculty student) 4) 8RSI1EIUTIUIY

v = 1

£19159A19UTENA/UIUITR (International faculty) 5) 8asnd@rudurutindnwianslseine/

=

WA (International students) Uag 6) 31nN15d1 7199 WUNUITeNgNUN lUTEE14B¢

(Citation per faculty) (QS World University Rankings, 2018; n3n3239@n®15n13, 2559)

1.3 naMsInduAUVRIanIUURANANBIvRIUsEIWALNELaTAIUTEWA
HANTSINDUAUNININERYSETAULANT8Y Times Higher Education World University

Rankings (THE) Tu®d a.f. 2018 (feya o Jud 24 Ausiou 2561 91n

] [

www.timeshighereducation.com) wuinuninegdenigninlveglu 10 suduwsnvedan

Y

LAAIFAIRIS 1

AN519 1 UMINE18Y 10 dUAULSNYe9anUsyant A.A. 2018 taeg THE

dudiu WAIINNAY Uszine Asdeu  n1g s 79l W@ Azuuu
PLL] 1999 1ade
1 University of Oxford UK 86.7 99.5 99.1 63.7 95.0 94.3
2 University of Cambridge UK 87.8 97.8 97.5 215 93.0 93.2
3 California Institute of USA 90.3 97.5 99.5 92.6 59.7 93.0

Technology (Caltech)

3 Stanford University USA 89.1 96.7 99.9 60.5 775 9.30
5 Massachusetts Institute of USA 87.3 91.9 100.0 88.4 87.6 92.5
Technology (MIT)
6 Harvard University USA 84.2 98.4 99.7 46.4 79.7 91.8
7 Princeton University USA 85.7 93.9 99.6 58.0 78.7 91.1
8 Imperial College London UK 81.7 88.7 96.7 71.6 96.6 89.2
9 University of Chicago USA 85.3 90.1 99.4 39.8 69.6 88.6
10 ETH Zurich- Swiss Federal Switzerland 76.4 92.0 94.3 60.3 98.1 87.7

Institute of Technology
10 University of Pennsylvania USA 83.7 90.1 98.5 56.9 61.3 87.7

] 2

31NA1519 1 WU unidnerdengninlvedly 10 duduusnvedlanlag THE Wu

Y

UIINIRLAINANIFOITNITIWIULINTGA 7 wnis loikA California Institute of Technology,

q

Stanford  University, Massachusetts Institute of Technology, Harvard University,
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Princeton University, University of Chicago thag University of Pennsylvania U $¢t9
ANI1YDIUNINT DU 3 WiAT Lawn University of Oxford, University of Cambridge uay
Imperial College London wagUssinaainlgosiaun 31UuW 1 Wi lawn ETH Zurich-
Swiss Federal Institute of Technology @UNANITANOUAVNWIINGINEY 10 FUAULIN VDI

uIneaelulsemalnglay THE wandnani1sng 2

A1519 2 UNINEaY 10 Jusuksnvadineuszanl a.6. 2018 1ag THE

du  suaulan UM INYAY msdou N3 s wld  wweR Azuuu

fu Wy 8199 1de

1 501-600 UNINYIRBUTAAS 27.1 16.0 43.4 60.0 45.0 30.7 - 34.9

2 601800  YWAINTAINMNINGFY 270 14.9 184 733 34.8 21.5-306

3 601-800  wwInenduwalulagwszasuingal  18.0 10.6 423 98.0 30.1 21.5-30.6
SUYS

4 601-800  wvInedemnaluladasun’ 21.9 10.1 33.6 40.6 322 215-306

5 801-1000 wvIne1dudsdlnl 21.0 12.8 19.8 49.7 34.7 156 -21.4

6 801-1000  UMINYNRLLNYASANERS 18.4 10.7 10.5 40.4 36.3 15.6 - 21.4

7 801-1000  w¥MINBIABUIULAY 19.8 9.3 16.9 535 30.9 156 -21.4

8  801-1000 wwInenduwalulagnwszasuna)  16.8 18.0 10.2 88.6 19.3 15.6 - 21.4
WAnIsaIANIEUs

9  801-1000 UMINYIFPAVAIUATUNS 16.4 8.1 20.3 34.0 322 156 - 21.4

10 1001+ wIngaemaluladnszaouinan 184 7.6 13.8 33.0 212 9.2 -155

nszuAsUuile

(YY)

91191579 2 WU Tu 10 Susiuusnvesminendevesing funingrdeifnsusy
aglu 800 dusuusnvadlan 13U 4 wie louA unAnerdeuding Ransaluninende
uningrdemaluladnszaeuindsuys wazunine1deaund uniinerdeeglususiu
801-1000 117 5 w3ig lawn untinerduideslnd uniinerdoinensaians
UMNINYIFVULAY UN1TNe1aewmalulagnszaaunaninauniIsaianseUa
uAnendvasaiuaiuns uavaminetdeeglususiuganin 1000 $1uru 1 wmInede
oA wmInendemalulagnszasunainssuasmile

nan1sinduiuLIne1dsyiulanyes Quacquarelli Symonds (foya a Juil 24
AUgI8U W.A.2561 910 https://www.topuniversities.com/university-rankings/world-
university-rankings/2019) wui1 umingrdeiigndalvieglu 10 Susiuusnvedlan wanads

#1319 3
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AN519 3 UPINY1aY 10 dUAULSNYBaNUSEIU A.A. 2018 1ag QS

dudu UAIINENAY Uszne 1) 2) 3) 4) 5) 6) AL
iy
1 Massachusetts Institute USA 100.0 100.0 100.0 100.0 95.5 99.8 100.0
of Technology (MIT)
2 Stanford University USA 100.0 100.0 100.0 99.8 70.5 99.0 98.6
3 Harvard University USA 100.0 100.0 99.3 92.1 75.5 99.8 98.5
4 California Institute of USA 98.7 81.2 100.0 96.8 90.3 100.0 97.2

Technology (Caltech)

5 University of Oxford UK 100.0 100.0 100.0 99.6 98.8 83.0 96.8
6 University of Cambridge UK 100.0 100.0 100.0 99.4 97.9 7.2 95.6
7 ETH Zurich- Swiss Switzerland 98.2 96.2 82.4 100.0 98.6 98.7 95.3

Federal Institute of

Technology
8 Imperial College London UK 98.7 99.9 99.9 100.0 100.0 67.8 93.3
9 University of Chicago USA 99.6 90.7 97.4 74.2 82.5 83.6 93.2
10 University College UK 99.3 99.2 99.2 98.7 100.0 66.2 929

London (UCL)

vanewn 1) mnuiideldemiaizinis (Academic reputation) 2) AvwEdeidssa1nginaanu (Employer
reputation) 3) 9RFIEIUTIUIUTNANBIRDTIUIUDITEVOWNIINGIAE (Faculty student) 4) Sns1au
IUIUD1TIAUTENA/UIUIYIA (International faculty) 5) ens1d@rus 1 uIutnAnew1n1sUseine/
U7 (International students) ag 6) :1nAsAISITILILNUITeTgRilUTEE 9Bs (Citation per

faculty)

11NA15N 3 MU wnInededignialiedly 10 Sufuusnveslaniag QS 1u
um1INy1§ananigeLuInId1uiuLIndige 5 wis leun Massachusetts Institute of
Technology, Stanford University, Harvard University, California Institute of Technology
Wwag University of Chicago USEINA@NII9010M19AT 31UAU 4 Wi lawn University of
Oxford, University of Cambridge, Imperial College London W& ¢ University College
London wazUsginAaiIngashaia 314U 1 WiAs A ETH Zurich- Swiss Federal
Institute of Technology @UNANITIABUAULNINYIRY V8 INe1dslulsealnglng

QS LAMIRIRITY 4
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A15719 4 U188 10 dusuksnvadneUseand a.a. 2018 Tag QS

dudu  oudulan  wwInenaw 1) 2) 3) 4) 5) 6)  Azuuuade
1 271 pramnsalimineds 586 449 281 157 33 87 363
2 380 UMINeIREURna 351 233 496 151 55 85 29.1
3 601 - 650  UMINYIAUSITUANERS 208 244 312 209 - - -
4 651 - 700  wmInendedesiui 27.6 - - - - - -
5 801-1000 W INEIRBLABATANERT 21.9 - - - - - -
6 801 -1000  WMINIRSVBULAY - - - - - - -
7 801-1000  wwIneasAluladnszaon - - - - - - -
INENSUYT
8 801-1000  WWNINEIRBEVATUATUNT 16.9 - - - - - -

vieivg 1) Auddeldemnednnis (Academic reputation) 2) mmﬁ%al,?wwm@%’wmu (Employer
reputation) 3) 9RFIEIUTIUIUTNANBIRDTIUIUDIATEVOWNIINGIAE (Faculty student) 4) Sns1au
IUIUD1NTIAIUTENA/UIUIYIA (International faculty) 5) ens1d@rud uIutndneinislsyine/
WA (International students) ag 6) :1nAsdIsIRTIILNUITeTgRialuUldd1e84 (Citation per

faculty)

[ I

91nA159 4 WU damnAnerdedidnsudueglu 700 Susuusnveslan $1uau 4
wiia baun unansalun1Inedy uninedeuiing un1Ine1desITuAans uay
uninedeidednsiaiudifu unine1defiogludusiu 801-1000 $1uru 4 una leud
WINEFEINEAIAIERS UMINedeveuliu uInedemalulagnszauinaisuys uay
NI FYAIAIUATUNS

1NNIANYINTINBUAUVBIANITURANANYITEAUVIAUATUIUIYIAIINg LY A
Times Higher Education World University Rankings (THE) tha g QS World University

Rankings a3Ulann319 5



M5 5 SUAUYRENTURANANYTEAUMARAZUILIVIRAINE Y THE Uay QS

antugauAnwsEiunf UAUAY anUugauAnwseAuwIuIYIi JUAUAY
Futoya F1utoya
THE (ON) THE QS
WM IFUURRR 1 2 | University of Oxford 1 5
quamsaﬁwﬁwmé’a 2 1 University of Cambridge 2 6
Nu1Inerdemalulad 3 7 | California Institute of 3 4
WILIDUNATUYT Technology (Caltech)
wInedemalulaggsund 4 - | Stanford University 4 2
UIngaedesing 5 4 | Massachusetts Institute of 5 1
Technology (MIT)
UMINYIALLNEATAERS 6 5 Harvard University 6 3
WIS VDULAY 7 6 | Princeton University 7 -
antumalulagnszaaunan 8 - | Imperial College London 8 8
WIRMMINIAIANTEU
URINYIRYAWATUATUNS 9 8 University of Chicago 9 9
unMIneasmalulad 10 - | ETH Zurich- Swiss Federal 10 7
NIZADUNANTEUATIUTD Institute of Technology
unMIneaeLde g - 3 | University of Pennsylvania 10 -
UCL (University College - 10
London)

N5 5 antugendnusziunanldsunsindusunugiudeya THE uas QS
Usenauniy 11 a010u aun 9WIaensasiun1ing dy aninedeuding un1inende
wmalulagnszaouinaisuys un1dnerdomaluladgsuls an1dinerduidealng
UNTINIFUNBATAIENT UMINGIREVOURNY UNINeIRenAluladnszaoundndInu
IMIAINNTEUT UMINIFAIAUATUNT W Inedemalulagnszaunamssuasmile
LarunAIng dessiuaand dauantugaufnvissduuiunaildfunsdaduduniy
F1udeya THE waz QS Useneundg 12 aa1Uu laun Massachusetts Institute of
Technology (MIT), Stanford University, Harvard University, California Institute of
Technology (Caltech), University of Oxford, University of Cambridge, ETH Zurich-Swiss
Federal Institute of Technology, Imperial College London, University of Chicago,

Princeton University, University of Pennsylvania Wag University College London


https://www.topuniversities.com/universities/ucl-university-college-london
https://www.topuniversities.com/universities/ucl-university-college-london
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45198 39ANANUNIIYINT AANaIuisalun1sysaInIstiumans studadlnus sy
23u55uLArATIIUTIM BeluseduuIygaln Jaiulidude “daruiaudnlaly
ﬂszmumsa%ﬁaLLazﬂizqﬂm"’lﬁﬁmmﬂmLﬁamiﬁwmmuuazﬁmm 7 diluszaudsygen
gatiulitudio “fanuamsalumsduniidoifioassiaisesdmuilviviouinnsuds
Dutsglorisonsinuiny dau wazdseina”
nsallun1sinnisAnwiszaudunnfnwivesuszmalneinisaiiunisegg
wsinsaniunseu ey dedsdunazUszniAved 3 nU8IURan lawn
1) nsenseAnesnisuarddinauanenITiNITNITRANAnY 2) diinnuiusesasuseiiu
AMATNLAZIINTIIUNTANET (B9ANTUMNYY) Uae3) dnrdugaudne Wi n1sAnwiluseau
UsyalnuazszaulSaygnien dseasiaifnwiaudnianstnyinuvangnsliiu 5 waz 6
Ynsdnwn auddiu Gesedeu dethduliunndretusndnluusazanidunisne (e
ARELNYY, 2557) waziiloTufl 26 WY W.A. 2562 AUNTEIVUNAUTUUTINTENT S
N2 N3 @UUT 19) wa. 2562 3asit 17/1 Idsgylinnsdaadu atduayuuagiiiunis

a v [

RAUANY Lﬁ“flué’wmwﬁﬂﬁsuaaﬂiwsaqmiqmﬁﬂm INwFEns I98uaruinngsy (83.)
(31NUUNYI, 2562)

uonaINd NAsAnyIteyaduIuldn dnfinw seAuuTyglnuazUIyyien
Tuaa9U w./.2557 — 2560 (NS¥NTIANWIENIS, 2560b; @11nUUsANTENTIANEITANS,

2559; @UNMUAVITNITENINITANYT, 2559b) LARIAINIGTIE 6

A5 6 TUIUTER UnAnw) seauUsginkazUsygien Tutiet w.e.2557 - 2560

Ynsfnw LA UnAnw (Au)
szaUUTe N seauUILen 59
2557 188,327 24,487 212,814
2558 179,245 24,742 203,987
2559 147,510 23,995 171,145
2560 (ﬂ’]ﬂl,%‘éluﬁl 1) 112,164 21,298 133,462

= 1
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a

néngnsluszduigaylvnduauan fnmsdansEeunisaeulunmauenianniuiiods
UselomiidedSouiivhaiutssd uarliannsoanfiefnwsolundngaslunaild venanid
uiazanitunisineilussiugauAnusniadguasensuiinrudniudesmnmelduniu
Fuiliusemalnedvdnanslussfuusgy TnuasUsgaynendiumniy (i aaswnu,
2557) Feazdsmalaonsefuaudnuuzyosiudawazauninvosiudalunsas
antunsAnw

[
R = [y v a =

deiiu A1nnsfnwifelfunisdanisfnunlussiudadinfnuivesUsenalnely
Jagdudsjutdunmsianisfnuiendndadinniauanwueniislssasrdonisnnsediinly

=i = ¥ v Y o a v v 1 A @
ARSTYN 21 Banseurienus inysuasAMsITNATYsTIN NMIudensiUisuwasniy
wadn denndesiuauieINslumumaAuINEIvITNLaEin eI lue AN

Welrdudnmarlidusuiandidglunistuinaeudsena Ingn1sdanisanerluseau

N

a = ¥ o = % o a % = o
uRnAnwIvesUsEwmalng Usenaume seauuseniefteUnsTude seaulsen1ateuns

NnTugs T2AuUSYn LazszauUsyyaien

Y

EE

2.2 msdamsaneluszaulunnfnuivasnisussing

MU ssanssdluiidvenantensiansanelussiudafndnulussu
YoUsEmnA I NaiIUNSAN Y sEAUlAanLAEIEAULTY lokn Useinmansgaisng ansiy
onandnsuaznsiansineveUssmavesdenlus fe

9111388 An overview of higher education in the United States: Diversity,
access and the role of the market place 984 American Council on Education tgulay
Eckel (2004) laszyianisdanisAinulussivanufnuivesUsemaanigowsniilaseasiun
91NITUUNSANYIVDIBINGEHAZE0TUT HUINAULUIAATIUSYEY1U8IUTZsUBURLI NS

[y

dun1elaszuradndia (Limited government) wazAudaszlunisuantosn ANuBasEYeIsT
depumauinazyana n133an1sAnunluseavaaudnuilussuuveslsemaansgaiuinid
ArunaInnasLasdudou taeflaartunisinwrfiisondn Inede (College) waw
WN1INYIaY (University) 1uLwiazf%'gﬁgqmaiﬁmiﬁﬁusuaq%’guazLaﬂ%uLi‘JuaﬁmummLazagi
aelinsuimsdansluusiassgiu 9 dnAnwluendnifiarumarnvansludeseny me
Howd grusmaasughe wagaraulanisinernts uenand mfinusevemaiiodly
ﬂﬁzmﬁéﬁuﬁuiwaié’ﬁuaaﬂﬁam%'uﬂuﬁﬁm IngsgAun1s@ne (Degree) Wutspontdu 5
Uszinw lud 1) n1sAnunluszduinends 2 9 MiFend1 Inerdeguvu (Community

college) 2) N13Anw1szAUUTYYI93 4 U TunmiIne de 3) n1sAnerszaulsygiln 4)
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N13ANYITEAUIYITN (Professional degree) LU NIATUNYUUIBNTBNIINITUNNE UkaE 5)
nsanuluseAuUSeten (Eckel, 2004)

n1sdanisdnelusziviudinfnwivesUssimaansgaiusng wuseandy 3 sz

Taun 1) szaudSeyay1ln (Master degree) lnasovay 75 vasdudinnaunisAnuilusziu

=

YsyamsagAnwdeluseaudsgayln luavmieanisdne usmsssie warauIdu o @
mMsfnwsgduTya ngaiuindmamgiuvieniunmeud uaglasiluudvsdiosd
nsdeUkAY/ MR TIneninududenanufuatuiudy q Wensinundeniouiewdn
AnwdelusyaulSgaueniusuinn 2) seauusygmaiv@n (Professional degree) 1u
mﬁnm%qﬂuawﬁmﬁw 9 Wy nounekarnIsue LuAY uaz 3) seRuueygien
(Doctoral degree) Lun1s@nw1szAUgIdALAZYLTUAINAINNT0VRITUTInlEN15YN3TY
lngUsenausie USvaynududa (Ph.D.) wagnsAinwinulUndin (EA.D.) (Eckel, 2004;
NUFFIC, 2018)
dmfunisiamsfnulusgavaaufnulusyuuvesUseinaluansivernndng British
Council li@sunuziszuun1sAne1ludugnu@nu1ve9ansIve119nsnse United
Kingdom 1insianisAnunlusziugaunufiuseifennu Tneumingdoursusn
I§uA University of Oxford nesslud a.a. 1096 wesan nsvenesamedumsanuly
seivgeuAnmluaneeandnsfntulumnisssd 19 fuvinendoiiatuedisroidess
WasainnsSeusivarnuaneinntu Tiud anivmanisunmg Jamnssumansuas
Weaans s
JagtunisdnnisnunlusedvanufnululssmealunIeansiwerandng Yseneuly
sheandudivarnuaiendn 166 aanduluzuuuuvesinerdouazumine ds laguleute
neunsAnwluseauaandnwlauimsinnisuendiuluisasUsema laun dangy
(English) @flomuaun (Scotland) 1aad (Welsh) wag losuaumwnile (Northern Ireland)
3y Higher Education Institutions (HEIs) tulsiléagaslfudniuauresiguia
an1Uuee 9 Taududaszlunisimungvsaianinianisfineivesnuies aeldnis

garuuvoenvukazsglivesaatutu 9 swddanududaszlunisinunisnissu

9 9

o o =

Y o = U o a = v a & 9]
dnAnwuiodsoude Fensanuluszautudindne Tuszauligyaiinlaenaluldnan 1

[y a

U mndusgiulSyindidunsideldng 2 U wavsedudsyynenldnadnw dud 3
U wenanfidefisefun1s@nun (Degree) 3u 9 Bnu¥u Higher National Diploma (HND),
Higher National Certificate (HNC) wa Diploma in Higher Education (Dip HE) 1dusu R

loszagianlunis@nen 1 - 2 U (British Council, no year)
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Pangdens (British Council, no year; USAY LAUTA, 2542)

] [ =

drunsinnisfnwiluszivaaufnuilussuuvesUsemaluedeliun a151553

Aealusiu dodudiimiesiunisAnwivetewatazvedlan nedenldslaldn1s@nedy
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naywadAgylun1stunfeuAsygiavesUsema Sguiadnluslsatduayuuloutenineides
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funs@nulunnsyaudududuusn a1515us3dnlus veinlissuunsfinmnananus
nilsvadlan A1eldn1suInisveanmiignudIunIsAnwiasan lawn nsensefnyisnns
(Ministry of Education) Tudauvesnisfinurlussaugaudnyidu Sguradenlyslud

A.7.1997 Toiuminendedeasiszaulaninuinandludsnlusiinenssauni1sAneIas fanu

o a

31neUsEmaiuAnyludssmeadaalus il sughavesdenlusagunin 5% Tud
A.7A.2015 Tudun1sdanisAnwiansisaussasalusiagaduldiSouisouiuasAuny

49 Y
ANNEINTIMNAnEn MBI LN lAnRMaN v NS LS EUnaenTIn AnelaTderin
“Thinking Schools, Learning Nations” duluideviminaenndosiunisieuiluanissud
21 vugIuANLIeIIMINeINTYARanedsdIAylunsaIuIUsEWA (Alfaro & Ketels, 2016;

Y

AUNNUAYITNTANEUNETIEYST, 2559)

[
LYY =

AU 91NNISANYINITIANISANWIUTLAUTUN AANYIVDIRNUTLNALA LAWY

<

Ussinandugimisiunisfinevedan laun Useinaansgeiasni ansiveraninsuas
a1snsusgAenlus vilisunsudeyafiluusslemitgauiuiiudasUszwmajaiauinaidos
melulszinavesnuliaansuiunisanss@iinluanissed 21 Fagauiulisiaainssuunis

dans@nwiluseivgaudnwivedineuinin

AaUM 3 AMANYATUINIIN

3.1 ANUVNNEYRIRMAN BT UMIN

AN wzUufavSoRMdnwuziaUsrasrvealudinn1w8eng uldddn Graduate
attributes 31NN3ANYILAENUMIUITTUNTTUIHIAUNN8Y09A1I1 AuanwazTudn 13
v &
Al

AEnwazTndn el Snwaeidndunvudiaiied lawn esdauinidginis

IneUndindeamnsaihanuiuazdszaunsalludszandldluen@nliegaszaunnudnusa
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UufinAosdandaumunnsssn 33955501UN9Y119U dUUTENaUAIY AUTRERY AL

9

U a Ly & =1 J a

Suiaveu Auvduniiuiies anueany ninewung uasnislideviedeguassasing o 7

£ [
= v a

AU (Funun nesdsees, 2558; nszumaayin uaudl, 2560) BnvsaudnuzUudnd
AsouARuEvTiny Tnsaudnvasmaisufvinueanud g lusiarannis vieanws
Funadaiiatu fnwenisdanu (Soft skills) AadnwmuzuazmaAtduyAAa (Personal
attributes and values) LﬁaL*fJuLmuﬂmwamﬂwé’ﬂqmﬂuwﬁmEﬂé’&J (McCabe, 2010;

' |
a A

Moalosi et al., 2012) pdnuauzUufiansenudnyuiiaUssasrvaatndinduddimun

a ¢ a Ay a

AN MYBITUAR (McCabe, 2010; Useing au uay n3esssu S3wna, 2551) NHiSeuALS

3 q Y

Tasuniswaunduasuannaavulugrandny) (McCabe, 2010) UpNINNUABINAMUAN YN

9

'
o I

TUTEAIANINUTUNTDI0 LT EY UTENDUMBENYMEMUAIINARA UARNAI Lasdnumedu o
mauaﬂﬁﬂsma (Funun nowsees, 2558) diowSsuvaudelrnseudmsunisandudinly
aUAN

NnMsEnwagulad audnvaedudin et Aus/Anudile inye AusTsu/
Busrsuivadafsiideaunsfnulussdugeudnwiieannsnthluussgndfunslddin

wazn1svinaulusunam

3.2 AaENYUTYRIUMINlUANITIEN 21

nsdnnsfnuliiugiseuluseaugandnyiieliaennaesiunisildsunasiu

Y

¥ 1

foyarans waluladansaumauasdsnslugadagiy Wudsdivimeodusdiann 5ol
frwdndudeassuduasimuvinuensndvluamssuil 21 Sufinudnuasfididgues
BUIAA (WUYIITIU UBNVETIY HOIAT MAVEANIIA 1Ty Huuna Lazalging waudug,
2559) ieliidutufinfiinun wasniudonisidsunuas 1ng Partnership for 21st
Century Skills (2011) 3o P21 @i vuniinuefisnduluanissud 21 wiseandu 3 du
loun 1) finwea1un1siseuiuasuinnssy (Learning and innovation skills) Usgnauniy
AMUARAS9ATIALAZUINNTTY (Creativity and innovation) N13ANDY1NERTUYIULEZNIS
witleyun (Critical thinking and problem solving) way n15deaisuazAa1usauile
(Communication and collaboration) 2) inwza@15auLna douavinalulad (Information,
media and technology skills) Usznaunae inwea1uasauna (Information literacy)
Vinwesude (Media literacy) waziinvesumaluladansaumauaznisaeans (Information,

communications and technology, literacy) Lag 3) Minwedinkazo1Tw (Life and career

skills) Usznausme anudiavgulazauanusatun1suiusi (Flexibility and adaptability)


http://www.p21.org/about-us/p21-framework/266
http://www.p21.org/about-us/p21-framework/266
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M53EuMaznsiiuguanuedld (nitiative and self-direction) finwzsudsanuagsinyz
PTIUsITL (Social and cross-cultural skills) NsiinasulazANSURAgaUATIvERULA
(Productivity and accountability) Wagn13gHuLazAIIUTURAYOU (Leadership and
responsibility) (Partnership for 21st Century Skills, 2011)
Tnonesuinissuidonazyseiunuamnisan (2559) Ieauefinue il
mmﬁﬂﬁ’@qwﬁuiuﬂwmwﬁ 21 Ysznousae aruaursan1steyeyn (Cognitive ability)
FinwelBasru (Systems skills) nwenisuidaymfidudeu (Complex problem solving
skills) Winweidaiionn (Content skills) wagsinwenszuauns (Process skills) @ausinweiidl
audfanas lurmssed 21 Usenaudie Wnuennsdaay (Social skills) Hnwen1sdanis
NSNe1nT (Resource management skills) MAwzLFsnALldA (Technical skills) ta e
AIUAIUTONIINYAIN (Physical abilities) (ﬂa\m’%msmui%’aLLazUizﬁu@mmwmiﬁmsn,

2559)

Ay a

S oA & o v v A Y =2 < Ao o
ndnuntudeiduinweigisousasdanalunnsedunisdnwiiedidmiuldlunis

i 1

A598InlaagelanguLas SuRenITUAsuLYAY (LUQYIITIU DUBNYETIY HBIAS

s a

NAVIANIA Ty euna uavalging waudud, 2559) lneriingiveiunisdnnisiing
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a A

yadulidisousas Undiniivinueluanissyn 21 (Bellanca & Brandt, 2010; U3A Uaudsay
ﬁﬂ,2560)

Y Ao & a A o a = o [ ' =
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MAYIANIA, ATy LHaNNA Uaz agINg WanAUR (2559) lana1de inveuwrseuinalug
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o = 1 a

AdugaRetiusznaumy N1stAndindeAInadaulaysssuYIf wazindrtdnmanisidu
NALled FIFDAAABINUNAULUDY 39150 WINY (2555) Nhaduain 91nn1ssUasuLladngna
2 ) v a v & vag 1A ¥ A v a
Tmswedaniagdu Tudnlugalnil dealuinliseusegians dvinveluamssun 21 uax
yatunisiseusiieinnisiuisundadlunuies (Transformative leaming) FaUsenausiey

Anudunaliissazanusuiaveausediny (3ansal widly, 2555)
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3.3 andnunzinaUsasdvasaulneaunsaunswauUssmalng 4.0

INNTANYINAUIMIAIULATEFAIRALENAMNTINVRIU TN ALY WU T3
Wasuulasededeiiios duusdgadszmdlng 1.0 dathimafuninnues gausanalng 2.0
satudugaamnsuun gadsendlne 3.0 saduneiugaamnssuiidudeutu ddluga
Usenelne 3.0 1§ Foidudinafiasusirvessumauenefodmaiiuuuinnselan
uAaTIngIuLsisuamunieusn IeiliAsingaiasugAalud wa 2500 wasinluiy
Fnuszmaniiselduiunans (Middle income trap) fusnarumasuan (Inequality trap)

wazfudnauliauna (Imbalance trap) audstagdu (Nsens19gnaImnIsy, 2559; N9

[

Q)
9

£ a v € a ¢ a a6
ANA IUATYINY, 2560; FINY UYUNTY,

UIMSTeLazUseiuAMAINNSANY, 2559; 13
2560) fatu Uszwnalnefafinusniduivedenddsunalniilélunstundeussvsiade
Tvad Aadunseunsiaundszmalng 4.0 Agatunislidnnuimeinermans wmalulad
LaEN13aTNasIANIANTSY (NoIUTMsNUITawasUseiunuNINNISANY, 2559; AM38l Yiy
A584, 2560; @3Ng WwBunIg, 2560) lngdaudivanusvgiAasegianeiiieavey
WszuImaRanszUsiunsuniginaenasny \ugiuAnlunisimuidsemelig “aau
fuas fadauazdadu” augnseaniidif 2 Usznis Iun 1) msadeanuduudean
aelu (Strength from within) wag 2) nMsWenleasiuusswaulan (Connect to the world)
(NeeUsMINUIToazUsEiUAMAINISANY, 2559; aﬁ‘mé WEUN3Y, 2560)

nsounsimuIUsmalng 4.0 gudunisiauaulvelinduy “ayvdniauysallu
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A a A a Aa

ANIIEN 217 Sunanede AulnendandygyiBsuunay (Head) fvinwe (Hand) gunni
(Health) uwaziidnlaneney (Heart) Inefinnnuymunglinulnedinadnwausniaussasd Tu 4
15 (NeaUTmMInuITeuasUseiuaunImnIsAne, 2559; @ind wiuvsd, 2560) laun

167 1 wiunsiawieulnglindugiinnuiuasiinueans q ge danuAnasneassed
LAZANAINITOUNITASNUTANTIN

aaa B o Y & vaa = v a "

167 2 Wumsiaunaulneglidudiiinassae uasiinuiuiaveudedany

67 3 Wunsiawaulnglndugndanuaiagilaluanuluaulnesazaiuse
WIITUAUANUTZINA

aaa B o o ° | 19 a aa v vy

169 4 Wunmsiauaulngliannsarinnu TSeus wasusenevgsialugandale

A a Y A = 3 v Y]

Weduasunuanvusiiassasdvasnulng n1eldnseunisimuiysemealng 4.0
Wlugnsusudsuunumnisdanisseuivesdiseunaziaeu wasiludssmusaaulunis
Wawnaowaslsemea (MIENA JuA1uSNY, 2560; T ANULA Uaz 113391 wAagls,

2560) n133nn1sAnwIdndunisimuiuuysduazyun1adeny (138 ygyasas, 2560)
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)=

dissuaznatsluyaainsiddneninlunisduindoudssimadieuinnssy lnedoad
AUANNITAAIUNTITAR UTENBUAIE NITARTLASIZY (Analytical thinking) N1sARBYISH
791500y 18d (Critical thinking) N15AN@S519855A (Creative thinking) N1SAAKNAA NN

(Productive thinking) N15AAUIANTIN (INnnovation thinking) kasN1SAATUNAY DU

[

(Responsible thinking) (Widnd JuAIn, 2560)

2 =

Aty AdnysTIislseasdrataulngaunsaunsimuIUsewmelng 4.0 Ussney

Y] 1 =

Tde nsfianug Svinwesne q IanuAnaieassd dauaunsatunsasieuinnssu 13

v a

A1571504 AANUSURATIUMADAIAL ﬁmmmﬂgﬁiﬁﬂummLﬁuﬂuiws A1U150bYITUNY

aa o

A1aUsena awnsaiina TSeus Useneugsialugaddviale saudaiuvinuved1unisan

lauA MSANILATIZI N13ANDEISIINTULIU KAZNTAANARAIN

3.4 9AUsENAUNANYRIANAN WL INIUEAAYaIUMN

a a

PNMIFENYUALNUNMILITTUNTTU NUPEiaueasAUsznouresnman vz T dind

Usehvg fgv uas 395330 55¢na (2551) laaue Arudnwazvesufinsgdu
v a = A = ¢ 9 1% [ v 1% Y] a
Jaudinfnunielszasaaisusenaudig 5 o boud 1) auaduikasinueluaiunin
nanfe YadinArsianuianiumansnfinwiavianusluamansaungeulesiumansvos
AULDY 2) AIUIANTAUYIULASTINEBEN1TI9Y LaglauaiuisalunisAne) Auaduas

AAsedlaed 19dnTafANA1N3lUA1aNSYRIRNY @1U1TOREANAUNIIYINTIUTS

o

k4 3 a v v 1 £4 = ada v £% [ ¥ o <
ﬁi?ﬂﬁiiﬂLLﬁ%?ﬁ’]ﬂﬂiﬂ'VlW’Jﬂ]ﬂlﬂ@ﬂ’?ﬂgﬂ@@ﬂ@]’]ﬂizL‘U‘EJ‘U’Jﬁ’J"\]EJ 3) AUANMLUUNUN ANULUU

Y
¥

dasy waradeassd UnnindesaiiAnuliioveenusluenansveinulaegeadnda ihnus
auausaludszgndldlaluaniunisalass Wunnidiundeny awisadusuuifnuay
1% v a = o & & Yo aa ! Y
wmwidaymanunanivins saudedanududugiy awnsesisulasenisivg q 4) dw
nsdeans Tudindesaiuisauaniaiufniusasdeansligaudilald awnsaarenen
Anuuazyinuswdugauliduedna uaz 5) druasesssuuazauiuiinveunadany

UUTinAInseninaenusSURnsa U ULBILarAauAnadY LI lalareausuANuLANAITlY

]

AUAAWIY ANMAINTaETRIYARa dinl wazdaiussen aulausswulymnieadesiu

=

mansveny wazlanugadulunmsimuinuesasindinegwieiiies

[y =

N3ENTNANYIZNT (2552) ladavinseuunsgunandiseaiugaudnwiuiend (Thai

]

Qualifications Framework for Higher Education: TQF: HEd) lan vuanani1sisgu iﬁ

AR IsliAnuAdugia 5 a1u laun 1) A1uansIIuasesssy (Ethics and moral) 2) 91y
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AI143 (Knowledge) 3) Auvinwen1edayayn (Cognitive skills) 4) AruinyeAuduius
FENINIYAPALATAIINTURAYBY (Interpersonal skills and responsibility) wag5) suinye
N153AsIERTefa n1sdearsuaznisidimaluladarsauwmea (Numerical analysis,
communication and information technology skills)

Funu nesUseys (2558) IivinsAnwinndnuvazvesiudinlnefifia szasdly
vsunvesondeu Inonguglideyauszneufivenansdumiinerds asiasulusesiv
TspuAnwinazUszaufne) Unfine) seavUSyginTuariugiadney 98919 74 AU
NaNFIToNUI AadnyuzvesTadinlneiflwsradluudunvesedeunnuuszneuse

L% L

3 fu fail 1) dudnvuznelumeude dadindesdudfiaruiviniu seu Wlani
wansinesendUsemalneivondeulunnaiu dausssuasesssy wasiivinweludinuasnis
19U 2) suyadnain Taudiadediausngif sneanudulne nszfesedulunisieus
uag 3) sudnuzngueniiuandliiiy Jndiedesaninsalinwdnguuazaivendeuld

IS % v 6

Tuyweduiug Iinvenaduaviarlod

wszuvinay Tl uaudi (2560) Iauedn AudnvausduanifisUssasd
Usznausme 2 muldun 1) dudrns wag 2) fuamssse 9385554

Barrie (2006) léivinsfinu3delulsnaunmuuuysingnisalilen tivdeyalaens
Funwalidsdnanglvidena 15 au nudn audnvusiiisUszasdveatudinlagnald
(Generic graduate attributes) ﬁm’mwmEJﬁLLmﬂ&hﬂﬁ}u%{uﬁumiammmmLLﬁﬁzgﬂﬂﬁﬂﬂﬂéf
auanaslundazUS Utz ine1ds AsounquiaLanuzdanaiaegnadisly
Juiainueniatlyyidudounazanfondadusssu (Simple technical skills to complex
intellectual abilities and ethical values) lagusznaunie 3 A1undn o laun 1) suvinee
2) AUANANYUZIRNIZYARS hae 3 ANUAINS

Griesel and Parker (2009) l#lauonseuyssianvesnudnvaTadindifiaszad
pomdu 4 fu Tiun 1) Fuiinueiiugiuwazainandila (Basic skills and understanding)
2) AuskazANa11san1esdyyn (Knowledge and intellectual ability) 3) Winwelud
Mukazn1sUseynaldaIus (Workplace skills and applied knowledge) wag 4) vinwy
#IUYARALANNTYINIUTINN (Interactive and personal skills)

Moalosi et al. (2012) léiauein andnuuziifisUsrasdvesdudsinUsznoudigy 2
A louA 1) Aruaduiidunaiiauaginyg (Technical knowledge and skills) uag 2)
anudnwazlU (Generic attributes) finsounquas inwgn1sersunl (Soft skills) Aadnwie

duumana (Personal attributes) uagafley (Values) NUndiniailluanvioninvenu
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Herok, Chuck, and Millar (2013) lafinuavuianyvesniuaiuisavesiudin
sondu 4 nau laun 1) Aruauisadiuyara (Personal abilities) 2) AMUAINTATININ
yAAa (Interpersonal abilities) 3) A3 u@1u15an19Ugy @1 (Intellectual abilities) way
4) Anuuarvinwelane (Specific skills and knowledge)

Hall, Pascoe, and Charity (2017) lduusesAusznauvesnaanvasiudineandu 4
aafAUsznau liun 1) dunisdeans (Communication) 2) Fuanudunaiiosveslan
(Global citizenship) 3) ﬁmaﬂﬁmmimwwmm (Discipline specific knowledge) wag 4)

fuALduilonn@w (Professionalism)

)

a

PNNISANYIRLIAAKAEUITE ML ITeluN TUURIAUTEND UVBIAME N YalE T

UsrasRvaadudin §I78a1071503105 18N lardUAT18109AUTENDUNEN VB IR N WL T

Uszasruaaludin wandlaeanisng 7

A5 7 MTeTeilardunseiasrUTeneunanvesguanvae e sEasAves Ui

")

parUsENaU [1

dupn (uiiBanaie mudene vV Vv Vv vV Vv vV v vV Vg

a1 adadsanelayn)

Fruinwe (Wnwen193de Wnwgluiviaew v v v 4 4 4 4 v v 9
warnsUszendliniug anududi fnue

duyARALAZIEINNYARS TinweTIn)

fuAmsIINITESIIY (ANufulewaude v ¥V vV VY . . v - v 6

[ ) -~ I a
Famu audunadinsadlan Aflea)

nureme [1] Usefvg g uag nsesssn S3ena (2551) [2] nensaednwisng (2552) [3] Junun nesdseys (2558)
[41‘W§wmmmﬁﬁuﬂ wauA (2560) [5] Barrie (2006) [6] Griesel and Parker (2009) [7] Moalosi, Oladiran & Uziak (2012)
[8] Herok, Chuck, and Millar (2013) wag [9] Hall, Pascoe and Charity (2017)

INENTN 7 HAFWATIZYRIAUTENBUNANTRIRAN BUENNIUsTAATDITTN Land

AININ 1



27

) v
ATUAI

AudnyMziig

5zaefand MuTiny

Uudia

AufUDITY

385551

AN 1 2aAUsEnaUnaNvBIRaN vae U ssasAvalndia

MRS 7 waz 2d 1 eaAUsEnounAnvesn iyl szasdveatudin
Usenaume 3 a3Ausenau

p3AUsENOUR 1 AruaNf muneds Anuaiunsanetyyridudafiedidesy
nsfne lidesdurufianeia mnufiamzaviuazanuidu 9

p3AUsENaUR 2 Muvinuy waeds Aamisalunside Auamisalunis
Uszgndldmnug inwensvhau invediuyana saufsinuedinig @ idudiefedidleay
N3ANE

03AUTENBUT 3 FUANSITNITEFTIN MNefs Adloudid nsuansoenisnlm

SuRnvausadiny karanuidunadiowedlan NUMANNEIEIoaUNSANYN

3.5 audnuuriisUsTasdvesiudinssiutufinfnenvading

NIBUNINTZIUAMIATEAUANANYILAIYIF (Thai Qualifications Framework for
Higher Education: TQF: HEd) l¢iimunnanisiFeuifinanisliifnuadadin 5 fu leu
1) AUAMETTUITEETIN (Ethics and moral) 2) AnuAus (Knowledge) 3) fuvinyenig
Uayayn (Cognitive skills) 4) AruinweauduiussenitsyanatazAusuinYe
(Interpersonal skills and responsibility) wag5) Fuiinuen1slasendsiiay n1sdeans
wazgn1sldimaluladansauine (Numerical analysis, communication and information
technology skills) (nSgNT9ANYIENS, 2552) Tnousazduazdrududeuiiuduniuss i
nsfnyifigelu uazaenndeanuaudnvueiificsrasdvastudinfian dudnldimun

LAY (NFENTIANYIBNNT, 2552, 2560a; A0iga @ouded, 2558) LU 11nsgIuAusiy
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msUsznevin@nag Wusu Ralgen aoudsd, 2558) Fadlofiasanaudnuaeifiauszeasd

a LY =

U dnTEAUUS Y MLasUS Yy 11eNAIUNTOULINTTIUAMIATEAUEANANYILTIYIA

]

AUN50UEAILARINITIE 8

a U =

1579 8 ARNENYETITIUTEaIAr0IluUeinANNTOULATTIUAMIAITEAURANANY LN YA

9 9

seauUSayIn sTAUUTEYRY LN

1. AnwAuadymmdnnsvseividnidudeu | 1. anusaussendldninuiseaugawas/mieay

agsanane awnsn uilvdymegiadieassd | Whlaluindn dewauw anuiuasnisudualy

aenasidanmuizantagliinuemaniilaly | a1vdvdnvesnulindriningwu waglinig

a v @

aanunisalfisnduliuiflifiveyamifeatostu | advayusdradudds ewmuiniuiay
Uszidulaymiu Wilauagnagnslug 9

2. anunsouanseensgandudasslunisianisuar | 2. auisauanseendsanizginluamviinveny
wilatlymstaiaanisallduarannisalldlevhou | lunsudlatagméndai \intu saaansay
swfugdulduazuanseandsnnziinlunguls | Antunazdeagusonguiiermyuaznguitlaly
R NRER Y Aidegluavinldedisduszansam

3. famuuaznszioseulumsatuayuliifduian | 3. amnsadanistudgmmeasesssuidudonly
Uszgndlinasiifongnilnusssuuaraiussmudu | viumvedivinivie ndnldiunuassiaida 4
wnzanlunsduduninifeafuiyniigeean | mnudaddulunsmmadeniimungay e
Fudunazazidungou Jsenvagifeatostumiy | uilvilgmiduansenusoyuyy
Jaudanaiey

a. fanufuiiavevesradndilunsdnymaiud

areaules waziiamegdiilunishileniauas

atvayuguliinsTawImAvdneg1esieiio

P37: NSENTNANYIBNT (2552)

INNTANYINTTINTUAUBIanITUgauAnw luseauy1d Tud A.A. 2018 91N
2 g baun Times Higher Education (THE) Wag Quacquarelli Symonds (QS) #7378

JwhnsAnwaudnwueiUszasavestudinseauiudindnw Ineyatuseaudigayiin

(Y = '

LAZLONALTINTBUNINTFIUAMIAITEAUDALANY LR wasudazurnIngIdetutiveding

TAf1UA N9nrua 11 un13Ine1dy lawn 9W1a9nslumIdIne1ds uni1Ineasuiing

9

WINENFEMALLLAENTEABNASUYT unInerdewmalulagasuns uninededesing

UNTINGIFUNEATAIANT UVINYIFEVOULAY U INeIFemaluladnszasuingaidinm
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NPITAIANTEUS UMNINYIBEAIVANUASUNS UM IN1aewmALULaE NS IUNA NS UATIATD

WAY UMINYIFUTITUANENS IINNITAUAUENULATEUIEBUMBSITN wanaldfinise 9

v a =

M5 9 AaEnurTuTnssAuTfinfnwnislseasrvesumingtdylneg

WG AMENYLUMIN AN83U"Y
WaaNTl 18enug Fsou-lanusluvatsanvin waraunsadssandldlunismsadin Sviviu
UNINYIRY nsdsunlasesdiny 1Asugia wasdwindon

Fan- Uln: fauinviuadeluaivndvnineides idrleegrdndsluiion
asgvdnuaransaimuauiivivasyssandld
dien: danuiniuailuanuiniieites ilaegrsquinluiiom

ansgvanuazannsaiauuinnsuvseaisesdam sl

2. 3igus55u TRETTULALATETITU-ASNSIUANA TndnAnuazuuiUfuRlunisdaaty

pufuazAuAAuduiyed dausuiaveu Hfasssy Jodndassn uaz
asneyuiugduludiaueg1sdud

=

fassprvsan- Sssdevitdeuazinnsnngninivesdany Usswgiujifaiy

o o

AIFYIUTTAAVITNUALATTYIUTTUNVDMINIVINTU5 01N I8

3. Ay AUN30ANBEITNNTUYIU-EUTOAMILATIZRE TN LA ARKUUDIA
a ¢ @ < a P s v

T3 @105 ATIEN Fuasedt wazdszidiuaiuiiiieusegnaldliegns
NZEN
ANUNSOANIBNESNETIA

UIn: @nansoNRILNANTNYINTENS I UES19ET5A

U.ien: asnsaiimianssuvizeaiisesdrnuiival
a o a ¥
Tvinwelunshnudlgm

UIn: aunsauddymndudoulaeidenldisnisivangan

Uien: annsauntymfdudeulasdunsziisnisiviingau

4.5 w3 nTw

UIn: fnurlunsufoRnumuminsguininegisdnds famu
auimiunuide $38uidam uasdesensdausla

Uien: ffnuzlunsuftinumunasgiuiviinedsinda famu

o B au vas ¥ o « .
ANATITEluNwidY E?ﬁLLﬂ‘{jﬁJﬂWW LLazWGlJu’]@Qﬂﬂ’JWJ?LW@J

o

fvinwen19n15Eeans

UIn: Wawilngldfunienisils wasu wasideu anunsndaue
wanumAnmsld 1nundinguldlusesuiiianisils WA 81U 18U

Uton: Tnwilngldfunnitanisila yasw wasidou awnsotiaue
naunnnsidedneduszansam Wnwdanguldluszauifanisils
1A 87U WeuaansatiaueNanumavINIsd
Tvinwemanaluladansaumne

Timaluladarsaumadimuizanlunisdudu Jinsigid Aaniu

AnuAInT lumansAnetdesazin@uanNanuIvInig
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WNINEGY AMENYLUMIIN ANB3U"Y
Tinwenendinmansuazaia
vnwemendinmansuazaifilonsinuidouaznisusznauendn
Tinwen1sUIMIIANTT
au1sanunukarandunsliussqlmuieegaliusednsan 4

wyweduiusiuasinudunrasuasiidgneamlunisduisznauns

55uag3an T3 wemanmmiiuduanunasing q sgahiae

Bnsseus 33038131583 (leamning to leam) $3nmaila FBuaznszuiunislunis
Seud uaganmnsahlldlunsuamonanuimenuedldegamngan

6.8n1gn wean1sailna nduansesn nawgy eanu vinuuy jindeaay liede
wazuilsmnuAaiuvesidu gam annsauszanuanuAnuazUsglov
endnwiangraasanugnies dmnudednd 4a3n uisssu fneadns
Wuihnguianssuldlussiunazanumsaivanzay fawiuinveuse
unu e suesidlugusdiiuasdnig

73gunne asgninfienudAty 33035015 wazgUAgUAIMNNILLAZINYBIAULDY i
yAanAwlINzan USusale nuanimnaduls

8.fldnenauay fAndnfinviaslodiedsnn Aswanden uazanssuant 13no1an ligane s

drilnansnsay iusslevdlvdany

9.ssanandu drfinlunmuAuiinu guauisnmdulng $nmuuaussingiuuiniy

Inelunszualoma | wowmmngworlunisasesdin suumssmindsaunainuaienisinusss

Tonl wazFvhiumsitanniasuuysyesuiunmisdeny Weanunsavhauuazey
sufugBuii Tmusssuuanmalneamsnnuidusvesiuasneyirgedu
awiaussailngldogadudasy S8y uarlidudgy
(ﬁm: http://www.academic.chula.ac.th/Curriculum/Diagram_grade/Rubric_grade.pdf)

WwnnendeNiing | 1.T-shaped $uds Saseftednunauazdn

breadth and fnmannsaiaudnenmaues afuang fnve aussuaiuss

depth meldmans Aad Aefiauiiensderad wasdinuidnAomans
¥ IouA nsBeuduasinuedmiuanissuil 21 Usznaumerinuzdin
wazn1saL Fnvenisiseuduazuinnssy Fnveduasaumea deuay
walulad
¥&n fie fanluonTn vidomuniinuesnin

2.Globally 9wy Usvaunisal anunsawdsduldluseavlan Taudiniinnuinaay

talented anunsoudsduldszdulan lugrugwadoswazwalaniiiiinuruay
AINANINTARBUAUBFEANADINTTYRITIAY

3.Socially fAmanssae vhusylevdlvnudau

contributing

AndnwaznsiduswyhliiAanansenuimuuIndedruiaunsainua

pid )

19 fo nsfiamansisasiiadudiinisdsundasfinelminuselavdse

U

derulua9ning (transformative leader)
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UNAINYae

AMENYLUMIIN

Anasue

4.Entrepreneurially

minded

ndfn navih nadindula afeassAddudlumsiignees

o A v

yarfu Boud Wannauedumnaiigndes thesdanud winnssuluasisassd
ysannisreganuazilusygndldlninusslosidsy Jwsiodndu
anuddainiaiwviednifovisieduilyyrve iy
(ﬁm:http://www.ce.mahidol.ac.th/web/ceidownLoad/pr/2560/0268.pdf)
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Y

(Knowledge)

= v a -1 A aes & oA = vl
figruanuimadvinsiidndduaviviidnendued1ed waeiniuii
nhenafgItunsiasuulasing q Afedu wazanunsathanuiunldly

a A vy 1A o A Aa vy v
ﬂ’ﬁﬂi%ﬂ@U’]‘U’]’UWbL@’eJEJ’NL‘UEJ’HﬂQJI LLaﬂumsmLuumamlmaawgﬂmaqmm

2. vinwensUHUR
1IN
(Professional

skill)

fiawannsalunsiianuiingmsufin anudunglunsldieiesde
gunIai A danuamnsatunisszgndldmealulaglunisviau &

AN IagIsTwugnaugduliaunsaujuReuldaunsalsing 4 18

3. finwen13AR

(Thinking skill)

HAuAnasNassA IssuuanuAafidiveNa JInUssalamsauna seax
AUARTEUAUINYUUDTIUANAY ansnsaidonlduuuuwny Aaufnd
wanaviate hanldlunmsudladgmuazdndulaldegdivaiing e
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Massachusetts Institute | MIT is a unique place with specific core values:

of Technology (MIT) - We are a meritocracy. We judge each other by our ideas, our creativity, and our
accomplishments, not by social status, age, gender, or backeround.

« We are relevant. We’re proud to generate useful knowledge that makes a
difference in the world, changing it for the better.

» We are entrepreneurial. The key to success at MIT is to have a good idea and be
prepared to run with it.

« We are inventive. While we respect tradition, we are not afraid to abandon the
past or to strike out in new or unusual directions in search of a better way to do
things.

+ We are unconventional. In an institution where the currency in trade is
intelligence, it is okay to be different. Our acceptance of each other frees us up to be

our real selves.



http://web.mit.edu/
http://web.mit.edu/
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de.pdf)

Stanford University

The goals of a Stanford education

Owning Knowledge: depth, which students are presumed to acquire in their majors,
and breadth, which is the province of “general education.”

Honing Skills and Capacities: communicate effectively critical thinking; aesthetic and
interpretive judgment; formal and quantitative reasoning skills; an ability to think
historically; facility in both scientific and social scientific analysis, including the
abilities to formulate and test hypotheses, assess data, and weigh competing
theories; and, last but not least, a rich capacity for creative expression, in whatever
domain or field.

Cultivating Personal and Social Responsibility lives of “personal success” and

»

“direct usefulness.” Responsibilities of local, national, and global citizenship, they
need not only deep knowledge and well-honed skills but also a wider set of
characteristics and competencies: a sense of personal and social responsibility;
ethical and moral reasoning skills; an appreciation of cultural difference, as well as of
human commonality; the ability to work collaboratively in diverse teams; tolerance,
generosity, and a broad capacity for empathy.

Adaptive Learning in the capacity to forge fresh connections between them, to
integrate different elements from one’s education and experience and bring them to
bear on new challenges and problems. To integrate new and old experience, to
adapt knowledge and skills to novel circumstances, that protects our students from
professional obsolescence and prepares them to face the unpredictable challenges
awaiting them.
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(Fisn: https://wasc.stanford.edu/sites/default/files/aims_of a stanford education.pdf)

Harvard University

Harvard strives to create knowledge, to open the minds of students to that
knowledge, and to enable students to take best advantage of their educational
opportunities. To these ends, the College encourages students to respect ideas and
their free expression, and to rejoice in discovery and in critical thought; to pursue
excellence in a spirit of productive cooperation; and to assume responsibility for the
consequences of personal actions. Harvard seeks to identify and to remove restraints
on students’ full participation, so that individuals may explore their capabilities and
interests and may develop their full intellectual and human potential. Education at
Harvard should liberate students to explore, to create, to challenge, and to lead. The
support the College provides to students is a foundation upon which self-reliance
and habits of lifelong leaming are built: Harvard expects that the scholarship and
collegiality it fosters in its students will lead them in their later lives to advance
knowledge, to promote understanding, and to serve society.
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(Fian: https://handbook.fas.harvard.edu/book/mission-harvard-college)

California Institute of

Technology (Caltech)

LEADERSHIP

Only with a top faculty and student body can we pursue the critical research that the

world needs us to pursue.
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FOCUS

Our commitment to basic and applied research in science and engineering drives
every Caltech investment and every Caltech mind.

EXPLORATION

Our insatiable curiosity drives us to swing for the fences and take big but calculated
risks for the joy of new discovery.

TRANSFORMATION

The Caltech community turns out a strikingly high amount of vital output. We
collaborate collegially and with scientific integrity to solve the world’s hardest
problems.
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(Fian: https://identity.caltech.edu/documents/58-caltech _identity guide.pdf)

University of Oxford

To ensure, through a commitment to the personal education of each student, a
quality of education and experience which enables students to apply the values,
skills, and intellectual discipline they have acquired in their future lives and careers,
and which generates a lifelong sense of connection with Oxford.
(learannuiulashunsjaidunisfinuvesindnwusasau lubsaferiuguninues
nsnwuarUszaunisaifeieliindnmannsaussgndldaion finve wayidemaliyan
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PaDATIN)

(fan: https://www.ox.ac.uk/sites/files/oxford/field/field_document/Strategic%20Plan%202013-18.pdf)

University of

Cambridge

The Cambridge learner attributes

Through our programmes, we help schools to develop Cambridge students who are:
Confident in working with information and ideas — their own and those of others.
Cambridge learners are confident, secure in their knowledge, unwilling to take things
for granted and ready to take intellectual risks. They are keen to explore and
evaluate ideas and arguments in a structured, critical and analytical way. They are
able to communicate and defend views and opinions as well as respect those of
others.

Responsible for themselves, responsive to and respectful of others.

Cambridge learners take ownership of their learning, set targets and insist on
intellectual integrity. They are collaborative and supportive. They understand that

their actions have impacts on others and on the environment. They appreciate the
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importance of culture, context and community.

Reflective as learners, developing their ability to learn. Cambridge learners
understand themselves as learners. They are concerned with the processes as well as
the products of their learning and develop the awareness and strategies to be life-
long learners.

Innovative and equipped for new and future challenges. Cambridge learners
welcome new challenges and meet them resourcefully, creatively and imaginatively.
They are capable of applying their knowledge and understanding to solve new and
unfamiliar problems. They can adapt flexibly to new situations requiring new ways of
thinking.

Engaged intellectually and socially, ready to make a difference.

Cambridge learners are alive with curiosity, embody a spirit of enquiry and want to
dig more deeply. They are keen to learn new skills and are receptive to new ideas.
They work well independently but also with others. They are equipped to participate
constructively in society and the economy - locally, nationally and globally.
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ETH Zurich-Swiss

Mission
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Federal Institute of

Technology

ETH Zurich imparts to its students the highest state of knowledge and practical skills.
It seeks to enable young people to find their orientation in a complex and rapidly
changing world, and to stimulate an understanding of ethical and cultural values so
that, upon completing their studies, they will be not only highly qualified
professional people but also responsible members of society.

ETH is not content with mere participation in solving already known problems. In the
context of global civilization, it must respond to changing conditions, it must identify
new problems as a kind of early warning system, and assume a leading role in
seeking solutions. In doing so, it depends on the spirit of discovery, innovative force,
and flexibility in its members.

(Wusha

o

ETH Zurich spummsiuazsinwensufiRtugsaauiindne ieliensuamusamiianms
vosnueanelilandifinnududounasidsuuiasegenniuasiiionseduligisouin
mnudladloudeiansssunasqusssasesssy Adlesunisinwindminiunazidudia
aunnlumdndnuasduandnifiniusuiisveudedeny

eTH LildidovmfiAgadestunsiidausalumauitgmitegududifisognaie Tuuiun
v9e  e1sesTRlandesmpuauawieaniz/feulvfivudsuudadly desssydaywilual q

nsudadeudrmtaziiunumdAglunisuaauiniudly Tumsviutuazuediv

ITYYIUWIINTAUAD UIWTIWIANTIY UaTANNEAEUYDIEANNTN)

(ﬁm: https://www.ethz.ch/en/the-eth-zurich/portrait/self-image-and-values/mission-statement.htmtl)

Imperial College

London

The Imperial Graduate Attributes are a set of core competencies to which we aspire
in all our degree programs. Our aim for our graduates is that they will:
- Demonstrate deep conceptual understanding of their chosen discipline.
- Work effectively in  multi-cultural, international teams and across
disciplinary boundaries.
- Approach challenges with curiosity, critical thinking and creativity
- Innovatively apply their skills to tackling complex real-world problems
- Understand and value different cultures and perspectives
Have developed into independent learners with high self-efficacy
- Display a strong sense of personal and professional identity

( o N
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(*7im: http://www.imperial.ac.uk/students/academic-support/graduate-attributes/)

University of Chicago

The core attributes of the University of Chicago reflect the characteristics most shared
by its faculty, students, alumni, and staff: An uncommon intelligence that embraces
risk and is driven by restless curiosity, tenacious exploration of ideas, and
unwillingness to accept impossibilities, tempered by a measure of humility and sharp
wit.

Curious, Creative, Open, Diligent, Committed, Restless, Intelligent, Inclusive,
Engaged, Rigorous, Fearless, Direct, Discerning, Ambitious, Empowering, Evidence-
Based, Innovative, Authentic, Visionary, Distinctive, Humorous, Humble, Collaborative.

o o

(Anudnwauzmdnues University of Chicago aviouflsdnuasiififimiuvesnanansd dnAnw
AudimAuduasiamihilvesmivede
mnuaaeikAnAfinseuAguAABLas TulAdoufIBm LB FosINIL N3disIa
wnfn  mnulidalalumssensudaidululiily anuseuiondeunu uazauadeiaann
Usznausmy

muegINdesIniy AnuAnaiisassd Wesuddl vy el nseieTedu aan mnudl
AU AMDL9IA AUNAEY AIEUATING AUNELEENEYIU NITESIESINEY T4
vdngudugiu  anuduuinnss ananindetio muiideviend aulanwiu fensusidy
mnuseutiourenay wazausavinsmAULBul)

(ﬁm: https://news.uchicago.edu/sites/default/files/attachments/_uchicago.identity.guidelines.pdf)

Princeton University

learning, creativity, innovation and collaboration
(M358 ANUAREETIA UIANTIU uazANIINlD)

(https://www.princeton.edu/academics/studying-princeton)

University of

Pennsylvania

1) Self-Management & Personal Wellness Build personal and professional
development strategies and goals with a clear focus on effectively managing stress
and balancing work/life commitments.

2) Active Listening & Effective Communication Accurately receive and interpret
verbal and non-verbal messages from direct reports, peers, colleagues, and
supervisors. Clearly and effectively articulate thoughts and to varied audiences in
writing and in presentation.

3) Critical Thinking & Problem Solving Exercise sound reasoning to analyze issues,
make decisions, overcome problems, address ambiguity and find relevant
information.

4) Teamwork & Collaboration Build collaborative relationships with colleagues and
clients representing diverse cultures, races, ages, genders, religions, lifestyles,
disciplines, and viewpoints.

5) Leadership & Project Management Develop professional, working relationships

with colleagues, peers, and supervisors/advisors, and leverage the strengths of

others to achieve common goals.
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6) Professionalism & Work Ethic Demonstrate personal accountability and effective
work habits (e.g., punctuality, working productively with others, and time/workload
management), and understand the impact of non-verbal communication on
professional image.

7) Career Management Identify and express one’s skills, strengths, knowledge, and
experiences relevant to both the desired position and career goals, and identify
areas necessary for professional growth.
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#aUa el a1saumnea (Johnstone, 1981; 95581 WnuAg, 2540) Aritdanale
(35580 WnUNg, 2540; A3y N1EYAUIIE, 2545) duwdsUsenauniessAlsenay
(F37 n1yaund, 2545; iasugnsal niedn, 2548) TudeUSununIaigennnIn Fel4usuen
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2545; uednwal 35ud, 2501 Srvfidlu wswgnsel wlad, 2548) fusdenafimsiudsuuas
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I aaAaa 4

5.1 Wiudayadne (Availability) #2UFARazsosausat luldiansaiiy
Toyalaagnin awnsaiutoyasinnisnsin du in vsedunaladne

5.2 wlamunu1edng (Interpretability) #1U93NAA2519AINITIAN
gean wavingn WhladhewaganansaasiunuadnauaunInlaie
4.4 NMIWAUFIUY

[

Tun1simufdUstiiansIvge U lnanudnyusielssashvesiudinseau

IS v

UudindnwvedlnewaginsseinainuaennsosivtoyaiBelszdnunialy lny anuna 89

I a Y L3

glud auoda Wesissan way Sallga Aglynuyia (2554) leasutuneulumsiasiziaieg

Y
(4

Tusunsu LISREL 15 9 Sumey fail

1) Ansmumuenatsiiieidesiuanuduiusvesiudsulaziulsidunald

2) mMuualuwan1ungud) (Model conceptualization)

3) @5 mlassaseesAUseneu (Factor diagram construction)

4) fAvuslueaianiy (Model specification)

5) szyanudulilaandevedaina (Model identification)

6) UszunauAImNI8mes (Parameter estimation)

7) araseuanudenndosmaslunaiivauuiutoyadisedng (Assessment of

model fit)

8) vihnsusuluea (Model modification)

9) mvivdeUANUATIvRdliinatayatungd (Model cross-validation)

Tnsmsadanitlunsnsadeuanuaenndosveslunaiudoyaidasedny uions
f1500 LmM3ndAULUTUTIL-ATMULUTUTINS (Variance- covariance matrix) fiUsgana
NLUAANIUNG B wiloufuamEndanuulsus-amuulsUnuhmidswmand Ll 5
Funald fdfnyusznaude

- dlaaumd () lnean ¢ Alifdoddy vie ¥ /df < 2 mneds lusaiian
donnnediuteyaidauseing
- Arindiassvesdadainuaaialedouindanduedanisusanaa (Root Mean
Square Error of Approximation %38 RMSEA) a1ti1Au 0 wu1eds lutaaiaiiu
donndesiuteyaidausedny lauan RMSEA A35iA1 < .05

1%
Y

wonnllfadlatanauisaldlunisnsisaeuninuaenndesvaddunaiuiayalls

L% 5

Usednulaan wu laawadsdusivmg (%/df), A1 p, AMIASEIUT09AREEAINARIALAT DY
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(Standardized Root Mean Square Residual %38 SRMR) A1Av¥H1ATzAUAINEDAAR DY

o 1%

naundu (Goodness of Fit Index 38 GFI) Adaiinsefuauaenndesnaunduiiusuud
(Adjusted Goodness of Fit Index %38 AGFI) A1AYHIATEAUAIINADAAADINANNAULT
WIsuieu (Comparative Fit Index #38 CFI) Tucker — Lewis Index (TLI) A1a%Hinszau
AN ZENNDABINAY (Normed Fit Index %38 NFI) wazA1vu1nf198193ng A (Critical
N %30 CN) miansinIsRansaniiimun (yansd guading, 2557; gana saglauf aunda

[

AATITIN wae Svlina Agglaynydand, 2554) siail

M3 12 adavegeunudennnevatlinaiulayailseany

anavageU LRI
Y p 41nN77 .05
YZ/df Tounin 2.00
RMSEA Hounin .05
SRMR #onin .05
GF| 11NN .95
AGFI 11NN .95
CFl 11NN .95
TLI 11NN .95
NF| 11NN .95
CN 11nN21 200

NMTIATzANNaenAdevetlinaiulayaleUseAndausavinTiAT e

TUsun33 LISREL $uislUsuAIudy 9 a1uauiuLnza

4.5 n159Aszianulinusiaguvedlunagun1siaseasng

1 v 1
N aa @ 1 [ 1 =l

Tunsdinidesisaegreiane 2 nquauly Fsoradunguidenyinidenuansnsiuly

= 1

AIUTRIUTTIY A1 138 NENUTTANTLANAINAY F90BIVIINITILA TIEVNGUNY (Multi-
. A a ¢ 1 A o . .
sample analysis) 19 ILtATIEYANTNILUSIUAYUIDIN15TA (Measurement invariance
analysis) 31nlunaaun1slAsas (uednwel I5ude, 2554; anuna 99alvh aunia 3303
955000 wae Swilna Aglaygniydand, 2554) Fanseszvanuliuusiasuvedunanisis

= o/ = 1 v 14 J 3 = o 1 Aa o
NIDAUNTTIATIATNS HATIINANY 4 99 iﬂLLﬂ 1) WuUN5ATI@DUNIAIDLNNUANWULN
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damy TusTIN TeNINNgUUTEYINSTAeY InsRnuMTinalsuuuinvIeinsesiedn

Ao o = )

asatunsall a819ls 2) Wun1snsiaeuIndieg1anidnwausinisuiuazlans iyt
G = 1 1 I3 = Y] A 1 I~ 1

P30flANULANANYBIASUUlULAaz AU N UL aununs ol 3) Wun1sesideuInAy

uanssvasiegusazngulusugindsiliiAnanuuansdlunsaeudiiaiunsell uag

4) 1 Yun15M5219d9UINNITIANTEINN TR A lmAnn siasundadluieanisians ol

[
[ f ay o v A Ya v o

ae9ls (ueanual I5udy, 2554) BeluwaAdelgidevihnsfnwenulivusvisuedueg
aun15lAsease 2 35 lown n1saasizvianuliwlsiua suredlumaaunisiasIasnanlenis
Uszanauaiauiiazilugegn (Maximum-likelihood estimation) wazn 133iasiziainulyl

wUsiUAsuveslinaann1slATIas1alUULUE (Bayesian estimation)

4.5.1 n15As1ziialulinusilasuvedlumagun1slaseasnefnlenis
Uszanaradnuiiaslugedn
a 'S 1 d' ¥ ¥ 1
N159uA5EANL bl kU UAB LRl URaAN NS IASIAS199 8N US T UAN
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= a

way Sviina Agyleynyinng, 2554)
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Yun 1 Sudulagliluwavesmnngudisgraniiouiu anuuiinisusu

o

lunalviaenadesiudeyadieUsedng fa1sanaina y° Nlifideddy lneimvunauuigny

Ho A%l

Ho: Form = Form @

g zs' o o a 14 [ - ! . . .
YU 2 INsAmUANIIEmesiinAunnngw (Factorial invariance) lag
5H210 WsdmesuntnesAUsEnay (Factor loadings) iensiageuanulinlsiuasuwes

Wntinesduseneuvasiarasfusznay lnafrunauufgiu Hy Al

Ho: Ay, @ = AL, @

[ |

f150u19nen ¥ AlalidedAguazuanie Ay veetud 2 waz 1 Ll

o

[ aa

sdAneananesmanududasy Adf Tisdunsiwsgiselutud 3

]
v A

JUN 3 NS UALUINLTNDIAUTENBUKAZAINNAAIALARDUYDIFILUSN

Fanalaliviniu viensteruliReulvmsdweswiriulunnngu lnefdmunauufgiu H

e
=De

2
Ho: FGA W= FGA( )

Ho: ®s M _ ®£ @
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a |

finsananen g2 liihleddyuaznass Ay2 vestud 3 waz 2 i
toddyneadafiesmarndudass Adf Widuiunsliinnzie uimnufiasauuigiu
H, Wiviean1svazgey

$uit 4 vmssisueauulsuTuesesdUsznaulivhiiunnngu ey
mﬁmi’ﬁ]ﬁaUﬂ’JmhjLLU?LU%UULLUUH&JQSQJ (Complete invariance) lngfvunauugiu Ho

&
U

He D V= D@

' o w I

#1513 nan y* NllidedAy wanedn lunadeandesiudoyalds

Uszdng waznar1e Ay? v030ud 4 waz 3 lufldedfgyvsadaneseanuludase Adf
wanalualiwdsiasunuuanysal wimnuiasauudigiu H, ivganismegeu (gauna
9aglyd aunda IWnsasTan wae Svilga Aglaynudad, 2554)
4.5.2 msdmsizanubivusvasuvaslunaaunisiassainsuuuiud
lun19iesizranuldudsidsuveslinaaunisiassasisuuud 33y
o = [ v ! a a 1Y aa [ a (3 !
insfnwity 3 Useidu taun 1) wwifaeafuadfuuuiud wag 2) nsansienanuly

wUsUAsUYRIULAAY A8ATNITIATIZALUULUE T518azidunnall

1) LuUIAANEINUADALUULUE

' v
a a 1 a

ABAWUULUE (Bayesian statistics) Wunurfnfiinunouadfuuuaiiud
(Frequentist statistics) waldidufifiemiosniinisheszinfiaududoundit adfuuu
mmﬁ%’%mmu%&Lﬁmﬁuﬁauuagmﬁmﬁudw mfiwesitniteaulafnududuriasi
limsuen feesildsunsduainandssansifinisuanuasaaninagduioduddans
oty aaaqumm?ﬁﬂ%’mamﬂLmﬂfs'lm’lf\]zlf]wuméhasmfjm (Sampling distribution)

TUlglunisenedarmsiwestu druauudgiulosuvesadfvuuudnmualinisndines

I3 a1 o A

Jududsdu (Random variables) Aifin1suanuasanuiiazdu lnedardunafiguuiain

q

v a

Usgnsgninvualmnluaiad fieswin wmsdwesidudsiinideseanisainazi 1ue
wuUsEns wardnIdulaunsiuan Fedesordunisesuienienisuantkasainuu1azidu
(FlyR AsanSenns, 2555)
1 I3 aa 2= 1 ¥ 1 a L ~ a
pgglsfnuadawuuiuddyaau loun anansaldlunisimaneilunsdiai
MN15ANYNIWAUAIDENVUINADUT DY (Kaplan, 2014; Muthen & Asparouhov, 2012)
fianurouUsuluisewainskanuastoyavewined s lilassvinmegeuauufgiu fady

Jdlidndudesimurauuigiuliarmin fuilimsdwesliduiunisuaniasvesdeya 3
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)=

Aanudangulunsinsvilanandudou Insuananuiuduaznsilunsaun (Kaplan,

YV Ve

2016) usnaniadanuuudsadalenaligifvausalidoyanundsduueninionn
Toyaidausedndunldlumaimneilalaediuuifandnfie N15AIMINNTTHINLIIAINLIDL
Junends (Posterior distribution) vesnsfiwesluluaaidudeddalun1sssdadfuuy
winnldainnissaunsuanuasaauiaziunewntia (Prior probability distribution) wag
HeAdun1izaun1sazdu (Likelihood function) Wirsaeiuniungejveiud (Bayes’
theorem) (Kruschke, 2011; &wlu@ Ai3ansens, 2555)

2) Mmshanzienulinusiasuvestuman fre3snsinmziwuud

n1sfnwUSeuiguiungunsediuUsemea (Cross-national comparative

(Y]

studies) 5@LﬁuﬁﬂwﬁaﬂizLﬁuﬁﬁwﬂ@iumﬁﬂwﬁ%’aﬁﬂﬂﬁmﬁLﬂswﬁmmlajwim?awm
11530 (Measurement invariance %38 M) TunisiiasgiauliuUsdsuresinaaunis
Tnssasns idunounsimseimuseiuauliuUsidoy Bialosiewicz, Murphy, & Berry,
2013; Kim, Cao, Wang, & Nguyen, 2017; Van de Schoot, Lustig, & Hox, 2012; qw%muﬁ
Yadansal giua oy wasvensd Avudau®, 2559) feil

1) Configural invariance #3® Pattern invariance #S13@0UANADAARDS
vaalunausaznay

2) Metric Invariance #58 Weak invariance Lﬂuﬂﬁwmauimmmﬁa
fmualimiinesdusznau (factor loadings) laiuusiAs uwrseyliandaunu (intercepts)
LANANATUTENINNGY

3) Scalar Invariance #3® Strong invariance Wunrsnaaeulumaie
fmualyt thwiinesdusznau (factor loadings) warandauny (intercepts) laiuUsiuden

4) Strict Invariance wUseandu 2 sedu srdunsnie namegeulnalile
Sauualy dndnesduszneu (factor loadings) AFALNY (intercepts) Lag A1 residual
variances laduUsiUasu seauil 2 fensmagevlumaiiotmuald dindnesduszneu
(factor loadings) 9nAAKNY (intercepts) A1 residual variances wag Aade (mean) Ll
wUsiae

Tunsiaszinuliulsiasuveslunaaunisiasadiawuuiud (Bayesian
structural equation modeling #38 BSEM) N19M599@9UAMUMALIZAUT0ULAAEINITE
finrsanléanen Posterior Predictive p-value (PPP) Senilsnzauldaaus .05 uazaasiian

1ndfiv .5 (Muthen & Asparouhov, 2012) A1 Bayesian variant of the root mean square

error of approximation %58 BRMSEA 1Ju 0 nunefialumaiimnumaieayluseduanysal
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(Perfect fitting model) wazfaiiuzunisuinninluwalidenndennuizay
(Misspecification) Ineid1 PPP uaz BRMSEA gnasiaaeunieldiioulvnazaundgiuiisisty
dmiuiiegravuinlng A1 PPP azUfiasynluinadiliasnndedlunnsuuuy Tuvaei
BRMSEA %UﬁLaﬁl,m't,ﬂ&Jﬂumaﬁlajaamé’aqmﬂ q wintfu (Large misspecification) wol
vousuluinadiliaenndeatios 9 1§ (Small misspecification) (Hoofs, Van de Schoot,
Jansen, & Kant, 2018) ¥nsiUSeuifisuardailunisiasesianuliuusidsuredluing
#78A1 Bayesian Information Criterion (BIC) Deviance Information Criterion (DIC)
Watanabe-Akaike Information Criterion (WAIC) Leave-One-Out Information Criterion
(LOOIC) Marginal Loglikelihood (Margloglik) ag Log-likelihood (Logl) TneAdudmand
Tunmsieseiarmiliusvdsulusasduiiiimstmuamaiwoshiuusdsuiissdugeiu
Adadifinanin azlilumadifinnuaenndasiinda (Gelman, Hwang, & Vehtari, 2014;
Merkle & Rosseel, 2018; gl guiansal diua Joa21dly warvgnil Asudaud, 2559)

mMsheseeulinusiasuveslumaaunisiassadrauuuiud Duisnis
dnsunsiaaeuanuliulsidsuvesnisiawuieafuseiisauys (Modification indices)
Aren15UsERIAIA NNz uaIgn (Maximum-likelihood estimation) (Mutheén &
Asparouhov, 2013) dmsun1sianeiaaglisunsy R 3.6.1 Tdunanalawn Lavaan Tuns
Annzsinnulinvaivdsuvedunaaunisiassainsinenisuszinaumaianinazugen
way blavaan dwiumsinszvauldulsiuasuvedinaaunisinsadauuiud

unALna blavaan @Suniswauniulag Merkle and Rosseel (2018) wazli
Aadnfnainratelunisussiliunasiuioudisulunadeiladdu fitMeasures() Tnedlarddu
wanuiRenfuilsduluunang lavaan iWesstuduiladdude “b” wu lunsinses
luman1siAs1EReeAUsENoUIEUEY (Confirmatory factor analysis models) aglgfendu
bcfa() #303As1giluinadunisiaseasne (Structural equation models) Al andu
bsem() \Uudu agnslsiaunsviaulunaieiladduves blavaan sududesldsiuiuileidu
399 lavaan way JAGS syntax & 1)y Al¥39f 09711115 install.packages('lavaan")
install packages("blavaan”) waz install. packages("rjags") AoWIFUAUNITIATIZR 20T
LWALNDDY 9 WU coda, rstan, ggplot2, corrplot WWuAu d1SUNITLENINANITIATIEH
(Merkle & Rosseel, 2018; Merkle, Rosseel, Garnier-Villarreal, Hoofs, & Van de Schoot,
2019)

mMshaszinulinUsiUasureddunaaunsiasiad 1 UULUE FELnALNg

blavaan 198 Merkle and Rosseel (2018) latauaisn1suszunauavadunaly blavaan lag
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THlumanusuauaenadasiudoyaieuszdneuds (Fitted lavaan object) #slusuideiliu
lURan153LAS18%09AU TN ULTIE U U UAUEB (Second order confirmatory factor
analysis models) HaNATUMNANINUIN TUAITIATIZDIAUTENDULTIBUTU ANUUAAIES

Tun1sle (Usage) LATBISNILUUA (Argument) (Merkle & Rosseel, 2018; Merkle et al.,

2019) A9A1519 13

A1519 13 AN IELAE RIS NIUUA L LN IATIETRIRUTENDULDIE U UAIY 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

D15NILUUAALIUAUIINLNALNTD lavaan

p

N199AN1AITHINKAINBU (prior distributions) ABWITITLABIAIULUTUTIUTIM
(covariance parameters) lnadadeniidulule Aa "srs' w3e "fa" Inglunimguj

'srs" axdlauBanguiasAniuandiniwuiu

dp

ANSUAUNITUANKIINDU (Default prior distributions) HaN1FITADTUTELANAI 9

Tnevluudiagldilaidu dpriors() lunsiiengdeya

n.chains

uulganAan (MCMC chains) f989n5

burnin

F1UIUN5IUD1U89N1S burnin (burnin iterations) taglaisaunisrugrwuudsula

(adaptive iterations)

sample

FIUIUAIDYNVIVUANABIALTUNITVHIIINNTS burnin

adapt

UM IugLuuUsUls (adaptive iterations) Alagldlun1sisudunissiass

mcmcfile

ddoulufuaise (TRUB) Tuina JAGS/Stan azgmidsuaslulid (lu lavExport

directory) uazausauansgUuuUiSnysdudieves directory vetlndfignidion

mcmcextra

57871594 potential names syntax LaznN15MSI9@OU 1ag syntax object AoToAI1w
1l extra code Mazunsnlu syntax vosluing JAGS/Stan Lagn15M5I9d8y object fip
NAMBsSHIENYS (character vector) UsznaURIY extra JAGS/Stan parameters U894

A9819

inits

non

g0 character string axfidadandie "simple” (A13udw), "Mplus', "prior’, wa e
Yjags" Tu 2 N3N ANY9INTITN0TILYNUTEUINAILTINTUTLUIUAIAIINUNRY
Wugegn (MD AwnsimesBudureausazialdazgnsuniuainaiiia (original
values) W1 uniform noise &idenld "orior” AwsfimesEusuasiuegiunizuan

wa9n o (prior distributions) @sdealaiulIAInIslmes3uAuazlaviling

Ussanad1veslumadumad) d1dentd Yags alifinisseya1sudu way JAGS ag
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W@onAes dusuAunelumad fitted 210 lavaan ANUIEUIUVDINITITLADIN
\N1toeazgn extracted wazgnauniuludnuaeiinanidiedu dudusenisluea wu
NaaN5VeIHaAYU paramaterEstimates A1UBY est W50 start #38 ustart column

@ufiuimudilanew) axgn extracted

convergence | aLdenld "auto" W’lﬁﬁLm@%ﬁ]zgﬂ?jﬂﬁ]ﬂﬂ’j’lﬁw@jﬁﬂ (convergence) (728 autorun.jags)
Tunsdlil o15Aud burnin waz sample aggnaaulugs autorun jags 10u
startburnin wag startsample audu §1lilY mswesazgnguivualaegly

(M30ANLIUAUVDL run.jags)

target WWALNY MCMC #ide install (ags” WuunpaunaBusiuug "stan” fdsanunsaldle)
save.lvs msufindauUsusvesiiegns (factor scores) 1i3alal nssneAnsuudu FALSE
jags.ic A3AIWIN DIC ¢33 JAGS uenumiieainds BUGS wielyl assneAiSududu FALSE
seed LAMBSYBIAINYNT n.chains (195U Yags") or #3BT1UIUAN (W84 "stan”) Hn15

random seeds Tun155u MCMC §11% NULL 98vil9A seeds gnifenagiedal.

bcontrol s18n15RdnITdmesIIANdIIulUSS runjags (W38 autorun.jags) B3e stan i

AN UNINANVDIWFARLHINTULRLLFHL

Ve

AI3gvesndieg M silessianuliuusivdsuredumaaunislasaing

v @ a =

LUULUAMEWNAND blavaan nlunanudnuusniaUssasnvasdudinssdududinfny

]
a Ya o

vaslnsuazaiaUssmana sty Wullinan1sieiziesrusena Uit udususuans

Y

UsEnNaunie 3 a9AUsENauNankay 10 fusd sadl

Syntax

> Att.Model <- 'know =~ X1 + X2 + X3

+ learn =~ X4 + X5 + X6 + X7
+ ethic =~ X8 + X9 + X10
+ attri=~ know + learn + ethic’

n1suTulaealagldunaina lavaan Lielvluina Naeaadesiudeyaids
Uszdndlumsiiasgianulivdsifswressuuuulimanmunguidn@nuilnewagsisseime
mensUszanarandasilugean lnefiansanandsiisnuys (Modification indices)

LALSILIUANEDRN PAINAITIATIZN TUAIEIRatl
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M58 14 Adslunisiesezvianulduusiuasuvessiuulunanisunaina lavaan

Ael UszaIA

> fitl <-cfa(Att.Model,data,group="University") | aauaduaennaeves lnas Autdoyaidalseany

>modificationindices(fit1, sort=T) farsansviiauusiousuluna

> fitMeasures(fit1) LARINANTITIATITVAAUEluNTIATIE AL
wUsasuvesluna

>summary(fit1, fit. measures=T) UAPINANITIATIZRAUTZLIN TR S

(Parameter Estimates)

lun1simseiaulivysiaguvesguuuulanea (Configural invariance)

!
aada

munguinAnwNguagi19UTENARIENITIATIERLUULUALAL I8 UAIERRTIAINNNS

(%
v

A9t Laeldunena blavaan laaasnail

1519 15 Adslunisieseianyliuusvasuvesguiuulumanisunana blavaan

fda ingUszaed

> bfit1 <- bcfa(Att.Model, data, group = douANuABAARDIYed lunaY fudeyalleusydny

"University")

>blavFitindices(bfit1) LARSHANISIATILRANUFDAAR DIV LULAa AU
ToyaiBeUsednyeiem1 BRMSEA, BGammaHat,
adjBGammaHat ey BMc

>fitMeasures(bfit1) LARINANITIATIEYARUEluN TR IEANu L
wUsiasuveddinaden npar, logl, ppp, bic, dic,
p_dic, waic, p_waic, se_waic, looic, p_loo, se_loo
ez margloglik

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

lun1snsIvaaunisgiinvesteyaniuislguinen (Markov chain Monte

a

Carlo) ArgA1duUsEaNTanduius nsIMNITUINKIWBINITIHWeTIUULUU Trace plot

n379 Density vadisiayiigly wag n5I Auto correlation Uasuaaziele Tgardenadl
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Syntax

c<- rcorr(as.matrix(data))

corrplot(csr, type="lower", p.mat = cSP, sig.level = 0.01, insig = "blank")
plot(bfit1,1:4,"trace")

plot(bfit1,1:4,"density")

plot(bfit1,1:4,"autocorr")

' Y
) =

| = ) ' = o Py

wWudeaiu lunisnageuauliudsildsuveddunalusedungedu loun

Weak invariance, Strong invariance W@ ¢ Strict invariance T LA group.equal 1ag
A1uunli loadings, intercepts, means Wag residuals liuUsiasuiiniias 1 A

a a4 X v o ¥ w 1 &
ﬁﬂﬂm;ﬁWUﬂqiwmaaUWQQmu @’JEJ@’]@Q@Q@@IUU

Syntax

>bfit2 <- bcfa(Att.Model, data, group = "University", sroup.equal="loadings"))
>bfit3<- bcfa (Att.Model, data, group = "University", group.equal =

nn

c("loadings","intercepts"))

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

none non

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

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

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

MNTUINIIBNUAERRlUNITIIEeUALdDRAGBILaL Ad T TUNTIATIE
auldudsiasuveslunaniufinanlidsdunumusesuanuliuusiasy ogelsinnu
meTeinliduusidsuiesesudu strict Invariance WWudsiivhldennlunisuiod ae
Admgdnlvgiinnuiiuiinisaeanidiien residual variances wirdulunnnguwieyn

Frananludddululdenuazldaummaunalutoyasss

MAUN 5 NTAULUIAANITIY

a a 14 U v

NNSANBIBNESazWIdeMingITesiun sTaullnanuanyus T U sEan

o
Y o Y v

vaaUnudinsgauludindnwveswminededuiivesinewassinsusema §33elaaienseu
LWIARIINNITHUATIENDIAY TENDUAMANYMENTIaUsEAasAvesludinseAuTudinAnw1ain

AN wzRTiaUszasRvesudinTeRuladnfinwves ane. AuanvuzvasdndnluAnTTy
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99AUIENOUN 3 FUAMSITUIIETITN Usenaumie 3 fausd Liun Ausssunised

9 Y

Tiugpuludeay 95581UTIAUMANInLeEIvnis lazdnanauadiiinaisisog
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A5andunisIY

[y

a dgj
J1U398U

v

nOUsEasA 3 Usenishaun

1. efmunlunanudnvusifivsrasdvessudinsyfutudindnuvedneuay
AeUsEing

2. \flenmadeunnuaenadedvesluinansingudnuasifiessasivessaudin
sefusifinAnwedineuassisUssma Mimuntutudeyaiieszdng

3. oveaeunnalinsidsuredunaaudnuusifiasasda fimutu e
nauinAnwlussaivuSygilnuazuSygenvesusemalnauasi1ausenenieluswn sy
LISREL 4agn133LAs181wUULUS

Tneutsisdiiunsidueend 4 dunou fed

1. msimuadsyunsuaziiegis

2. fumeunisaiuazaTIIdeUAMNMAIDITTe
3. AsiuTIuTdeya
4

MaTIzvideys

1. MINMUUAUITZYINITUAZADENS

Usgunsg

Usznsiidlunisdnuadsiie dhinelussduusyainuas Usyanonves
Usswelnauazansuszina

79814

NUATEvNTIAs R e InTviesdUsEnouLdedudususiuan (second
order confirmatory factor analysis) IﬂEJI&JLmaﬂ1ﬁm@mﬁﬂwmzﬁﬁﬁﬂizmﬁﬁuadﬁmﬁmzﬁu
Jadindnwvesineuasinsssmaiiamnity Ussnausie 3 esddsznau 10 §ued S8
W15 18w es 23 W15dwes lngdITeriin1sAIMuAIUInfIeg1e 5 - 20 111BIT1UIY
W15180905laLaa (Hair et al., 2010) %ﬂmﬂa@mé’wmzﬁ%ﬂszmﬁﬂ FaaunTutisuny
w3fiwes 23 manfiwes vuwindegmstisiuiueglutag 115 - 460 autuly Fadululy
wuIAgItun1siTvuasuInfieg1s luneuusngidenmuadiegralagldinisduedieing
(Simple random sampling) lngduun1inedeas 10 Ague/d11n397 MnUMINE St

29MeNlATUNITIATUAU 11 WA BAZUMIINSNFEAIUTENAN RS UNITIROUAULAN 11 WA
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Auz/dtinvay 30 AU UszneumeinfnwszauUsgygilnuazienveddng 1,650 AU Lay
UnAnwszaudgalneasieneswiausena 1,650 Ay dunutayalugissusieuiuin
W.A.2561 dmsuuninerdelulsemalneidedndunsdmidsdoveninueunseilunis
Audeyaide Tususedasinisidonazuuudsadiug atdunwive Wdiamuez/dindsng

Tswald dmsuumingraelusinausema fIdeaniiunisdwmiadeveniueiyasiznlunis

a v

Wnuteyaide Tususedlasinisidouaziuuszdiun aduniwsenge Tudsamg/ddnian

Y

waztheAanssunAnE) NsannInediannsating (email)
| < -~ | = YA o | ° Y] | [ an A Yo
pg19lsnny wWeruly 1 Whou HI98 WU TunsAmunfieg 1992835 0lasunS

nounduseutees Inslamzdeyaaindausswmailasunisufiaslianusiudeluns

'
=

Ausavswteyaidensiiludiulng wanaiewinlilyulevigveswminedeluns

q

Y Va o o a

anfunisduussiiug Winuin@nw i dedntunsussaudn@nwilvideduladis

o
v Va o K

3B liisumaukuuYsHEuY menue faty §Idedldanlunisdweninueasiziiy

Y

maiudeyaiduiiudnlunnauez/dindndmsuamineidelng 11 wis dauumivede

U

Aelssne 11 wis §Idednfdunisdunudeyaduindnwissaudsyyilnuaziendu

eynranugIuteyaniulilussuvesulatvesnusuar ATV ING IR 9 1Y
a a & o 12 1 LY I o &
meaanediannselingd vibnlangusiegnediail

HnAnwluszauUsyainkazionannuniinetaelng dndswuuuseidiu 5,340 avy

Anounduun 459 au Amdusouas 8.60 Usznaumietn@nwiUsymiiv 319 Au uay
5

Usueywen 140 Ay

a

UnAnwiluszauliggilntasionanuniinerasssuszme Uidswuuusziiiy
10,223 atu fignounauin 257 au Aaludosaz 2.51 UssneumetinAnuiuSayaiiv 14 au
wazUIuLen 243 AU

swdutndnwluszauliygilnlazionannuniinerdunelazaslsemne 702

AW TUlnAnwszauUI e Inlazenvedlng uanIninse 16 Lag 17
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i UNIINEIAY U (Fowaz) 374
U.In U.ton
1 Pnainsaduvningndy 51(11.1) 36 (7.8) 87 (18.9)
2 wMIngnaeuiiea 20 (4.4) 11 (2.9) 31(6.8)
3 uwiminendewmalulagnssaunansuys 23 (5.0) 5(1.1) 28(6.1)
4 wnmingrdewmalulaggsund 6(1.3) 6(1.3) 11 (2.6)
5 wnnivenaoidesing 62 (13.5) 30 (6.5) 93 (20.0)
6 UNINYIRUINEATANERS 66 (14.4) 18 (3.9) 84 (18.3)
7 UMMINIREVOULNU 14 (3.1) 14 (3.1) 28 (6.2)
9 WMIYIEUAUATUATUNS 19 (4.1) 11 (2.4) 30 (6.5)
10 wnIveduwalulagnszaomnaInTzuAsIiie 21 (4.6) 7(1.5) 28 (6.1)
11 AWINeausTINEns 37(8.1) 2(0.4) 39 (8.5)
334 319 (69.5) 140 (30.5) 459 (100.0)
A5 17 SnutnAnwszaudsaglnnaziontoniaussine
i URIINYY I (Fowaz) 374
U.In U.ten

1 Massachusetts Institute of Technology (MIT) 2(0.8) 11 (4.3) 13 (5.1)

2 Stanford University - 12 (4.7) 12 (4.7)

3 Harvard University - 17 (6.6) 17 (6.6)

4 California Institute of Technology (Caltech) - 3(1.2) 3(1.2)

5  University of Oxford 7(2.7) 72 (28.0) 79 (30.7)

6  University of Cambridge 1(0.4) 28 (10.9) 29 (11.3)
7 ETH Zurich- Swiss Federal Institute of

- 2(0.8) 2(0.8)
Technology

8  Imperial College London 3(1.2) 18 (7.0) 21(8.2)

9  University of Chicago 1(0.49) 35 (13.6) 36 (14.0)
10 Princeton University - 15 (5.8) 15 (5.8)
11 University of Pennsylvania - 30 (11.7) 30 (11.7)

374 14 (5.4) 243 (94.6) 257 (100.0)
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Components Indicators No. of items  Range of IOC

1. Knowledge 1. Knowledge in the professional field 3 1.00

2. Knowledge in other disciplines 3 1.00

3. Knowing the change 4 0.67 - 1.00

Total 10 0.67 - 1.00
2. Learning and 1. Innovative thinking 4 1.00
working skills 2. Self and organization management 10 1.00

3. Challenging teamwork 12 1.00

4. Technology on learning 6 0.67 - 1.00

Total 32 0.67 - 1.00
3. Ethics and morals 1. Virtue of living with others in the 9 1.00

society

2. Professional and academic ethics 13 1.00

3. Volunteer spirit and public 6 1.00

consciousness

Total 28 1.00

All items 70 0.67- 1.00
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1. Knowledge 1. Knowledge in | 1 | can explain the concepts in | can explain important concepts
the professional the professional field that | am in the professional field that | am
field studying. studying.

2 | I can apply the knowledge that | AstamauLA
I have gained to work and life.

3 | I can build on the existing AsTaAInLLAL
knowledge to work and life.

2. Knowledge in | 4 In everyday life, | have studied In everyday life, | seek to inquire
other disciplines more from other disciplines. extra knowledge in other
disciplines.

5 I can apply knowledge from AITOAIDINLAL
other disciplines to work.

6 | can use the knowledge from | can use knowledge from my
my professional field together professional field along with
with other disciplines in work. other disciplines in my work.

3.Knowing the 7 I have followed social, | keep myself up-to-date about
change economic and environmental social, economic and
changes through various media | environmental changes through
channels. different media channels.

8 I have brought the knowledge I use knowledge from everyday
from the daily news that | have | life to apply in my work.
followed to apply in work.

9 I can use the knowledge from | can use knowledge from the
the daily news that | have daily news as a guideline to live
followed to identify my own my life and study.
way of life and studying.

10 | I accept and adapt to the AITOAIDINLAL
changes that have happened to
my life.

2. Learning and 1. Innovative 11 | | continually create innovation | constantly create innovation or
working skills thinking or academic work. academic work.

12 | I tend to propose the new | tend to propose new ideas for
ideas for solving problems solving problems reasonably and
reasonably and promptly. promptly.

13 | I always consider the reliability AsdoAInNLAL

of the information obtained

from learning or searching.
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14 | | criticize the academic work of | AsdemauLAL
others on a rational academic
basis.

2. Self and 15 | I am both a good leader and AsdoAInNLAL

organization follower.

management 16 | In each time of working, | have | have certain goals for each work.
set the goals for work.

17 | Before starting any work, | will I make plans before starting any
set the plan before action. work.

18 | When there is a problem or AsdoAInINLAL
crisis occurs, | can control my
emotions well in every
situation.

19 | I listen to criticisms and ready | listen to criticisms and strive to
to improve my work and life. improve my work and life.

20 | | have reviewed my own | review my own working process
working process and results and results before delivering the
before delivering the work. work.

21 | I have my own rules for I have disciplines and plans for
learning and working. learning and working.

22 | | can manage people and | can handle people and
organizations to work organizations to work effectively.
effectively.

23 | | have immersed myself in work | | have self-determination in my
and developed my own work work and try improving my
and team. teamwork.

24 | | can manage time of working AsdoAInNLAL
and take care of my physical
and mental health in a
balanced manner.

3.Challenging 25 | I take responsibility for the | take responsibility for the
teamwork assigned work in both my own assigned work in both my own
and team works. and teamwork.

26 | | have a meeting with the team | | have meetings with the team to
to set the plan in solving strategize in solving problems and
problems and work together. work together.

27 | I see the success of the team AsTOAIILAL

as my success.
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28 | I value the members of the AsTaAInLLAL
team and listen to the
members' opinions equally.

29 | I have motivated all team I motivate all team members to
members to discuss and discuss and comment.
comment.

30 | I can solve the working ABAIOHLAL
problems of the team.

31 | I can work collaboratively with ABATDHLAL
the team.

32 | | can do the research with AITOAIDINLAL
others in order to create
innovations or academic work.

33 | | have interpersonal I have interpersonal
communication skills and be communication skills and am
able to transfer knowledge. able to transfer the knowledge.

34 || can express academic | can express academic opinions,
opinions, write articles or write articles or propose
propose academic knowledge. academic topics.

35 | | can apply the knowledge in AITOAIDINLAL
my professional field and other
fields in working with the team.

36 | | dare to face the risks of the | have the courage to take risks
challenges that occur with the and many challenges that arise
team. with my teamwork.

4. Technology 37 | Besides studying in class, | often | In addition to studying in class, |
on learning study and search for more often study and seek extra
academic knowledge. academic knowledge.

38 | When | have an interest in a When | have an interest in a
particular topic, | can learn by particular topic, | am able to
myself. learn by myself.

39 | I use technology to study and | use technology to study and
search the knowledge. search for the knowledge.

40 | When there are new programs, | When there are new up-to-date

applications or technologies
have taken place, | can learn to

use those technologies.

programs, applications or
technologies, | can learn to use

those technologies.
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41 | | can communicate through AsdoAInNLAL
using of a variety of
technologies.

42 | | can apply technology in life AsdoAInNLAL
and work.

3. Ethics and 1. Virtue of 43 | | accept the differences of the | accept the differences of the
morals living with individual’s thought and individual’s thought and cultures.
others in the cultures.
society 44 | | respect the rights of others AITOANALLAL
and the rules of society.

45 | | dedicate myself to the society | AsdaA1amLAL
and for the benefit of the
public and others.

46 | | treat everyone equally ABATDHLAL
without any discrimination.

47 | | am a polite and humble I'am a polite, humble and decent
person knowing how to act person.
properly.

48 | | have good human relations I have good human relations and
and be able to adapt to the am able to adapt to society.
society.

49 | | have a systematic way of living | | live my life according to the
according to the setting goals. goals | set.

50 | | keep what | have said or AsdoAInNLAL
promised to others.

51 | l'am a punctual person in doing | | am punctual when doing
activities with others. activities with others.

2. Professional 52 | | honor the colleagues or co- I honor colleagues or co-workers.
and academic workers.
ethics 53 | | dare to unfold, reject and not | | have the courage to unfold,
cooperate with those who reject and not cooperate with
violate professional ethics. those who violate professional
ethics.
54 | | have never used my work | have never used my rank and

position or job duties for the

benefit of myself.

title for the benefit of myself.
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55 | I always check the accuracy of I always verify the accuracy of
academic information before academic information before
publishing or communicating publishing or communicating with
with others. others.

56 | | respect the work of others by | | respect the work of others by
not copying the work of others | not copying the work of others as
to be my own work. my own work.

57 | I am afraid of any academic AsdoAInNLAL
wrongdoing.

58 | If my research is necessary to If necessary to use the existing
use the existing information or information or research tools, |
research tools, | will correctly will cite references or ask for
reference or request the permission to use the work of
permission to use the work of others legitimately.
others.

59 | | have conducted the research | conduct the research with the
with the correct research correct research methodology.
methodology.

60 | | have conducted the research | conduct the research carefully
carefully, do not cause harm or | without harm or violate the
violate the privacy rights of my | privacy rights of my co-
co-researcher and samples. researchers and subjects.

61 | | present the information and AITOANALLAL
report the research findings and
results straightforwardly without
distortion.

62 | If I found colleagues or If I were to find out that my
someone | know did the colleagues had done something
unethical behaviors, | will not unethical, | would not protect
protect but warn him/her to him/her but notify him/her to
improve his/her behaviors. improve his/her behaviors.

63 | In collecting research data with | When collecting interview data

for research, | will use any means
possible, without regards to
accuracy, so that | may obtain as

much information as possible.
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64 | If | found that | have copied my | If | were to find out that | self-
own academic work, | will plagiarize my own academic
notify the publication work, | would notify the editors or
organization to cancel the publishers immediately.
publication immediately.
3. Volunteer 65 | I volunteer to participate in AsdoAINLAL
spirit and public activities that are beneficial to
consciousness the community and society

during my free time.

66 | | sacrifice things or | am prepared to make sacrifices
opportunities for others who for others who are in more need
are in need more than myself. than myself.

67 | If someone is carrying heavy If someone is carrying heavy
items or need help, | will help items or need help, | will help
without hesitation. them without hesitation.

68 | If there are social conflicts, | If there are social conflicts, | have
dare to express the right things | the courage to express the right
and demand for justice. things and demand justice.

69 | | get rid of the garbage, clean | throw away garbage, clean the
the classrooms, workrooms, or classrooms, work spaces, or
public places. public places.

70 | If someone asks for a help If someone asks for help while |

while | am with a group of
friends, I will volunteer to help

without hesitation.

am with a group of friends, |
would offer to help without

hesitation.
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applicable” %39 "l don't know" I‘uaiﬁﬁﬁQmaulﬁléﬁ’ﬁuixaummiw%lajmmmﬂizL:ﬁu
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“I chose 1 for all the questions on teamwork as | don't work with a team.
Regarding question 59, the concept of a "correct" research methodology is not
applicable to my field, as we believe that different methodologies allow us to
understand different perspectives of a research question. Some methodologies may
be better than the others for certain reasons, but there is not a correct
methodology.”

“Several questions need a "Not applicable" or "I don't know" option, as

otherwise | am forced to choose options which | don't really agree with. This comes

from the various questions involving a team. | don't have a team, so most such
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questions don't apply to me. Also, question 6 3 does not apply to anyone not

» o«

collecting survey data.” “It is very hard to objectively judgse myself for personal
traits such as being a good leader, and everyone's definition of a good work-life
balance is different.”

2. miﬁmmLLUUUS%LMM;ULLUU%ImaLafww‘tuaﬂﬁﬂﬁzﬂaUﬂmaim%ﬁsiumaﬁw
TAdelildsudoyainsstuarudusie fuhedrsdomnudel

“Any question related to ethics is tricky because you won't get honest
answers from anyone who knows that they have been unethical.”

“... self-assessment forms are by virtue of their nature often strongly biased.

It might be relevant to explain to your respondents why you are doing things the

way you are doing them.”
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GRADATT  wnefls audnvaeiifsUssasdueandinssfuadfindnu

KNOWLEDGE  vsnefis aduszneu 1 AH3 (Knowledge)

LEARNING  vanefis asdusznouil 2 vinugnsiSeuiuaznisien (Learning
and working skills)

ETHICSMO  vanefis asdusznoud 3 AMETINIIETTTH (Ethics and morals)

KLP RN mmfluawﬁm%w (Knowledge in the professional
field)

KLO NULDY mmﬂumam%ﬁ'u 9 (Knowledge in other disciplines)

KLC NULDY mmﬁwhﬁwiamiLU?iauLLan (Knowing the change)

INNO RUIDNY N1TAALTNUINNTTU (INnnovative thinking)

SOMANAGE  un8gie A139nn13aULealazesAns (Self and organization
management)

CHALLENGE  vsnefis msvisuduiinuuusyinme (Challenging teamwork)

TECH RUYHY miﬁauimﬂﬂa%ﬁ%ﬁm (Technology on learning)

VIRTUE vanefa AusssINseeutugauludany (Virtue of living with
others in the society)

ETHICS RUIUDY DITLIUTIUNIITNTNLEZIVINT (Professional and
academic ethics)

VOLUNTEER  vnefis Imenauazdniinansisae (Volunteer spirit and public

consciousness)
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nanINAdeUAIIdenAdesvalunanuAN YU ITsUTEAIR Y vaslneiy
TayaldaUseing wudn luway neaenndesiudeyaidlsedny (X2 = 19.24, df = 15,
Xz/df = 1.238, p=.20292, RMSEA = .025, SRMR = .014, GFI= .99, AGFI= .97, CFI= 1.00,
TLI = 1.00, NFI = 1.00 tkag  CN = 699.00)

NaNINAFIUATIIABAASDIvDslnaRNAN YL T ST asAYR T TN TE
Taudindnwivesming dosinssumaiifudoyaideuszdnd wuin lunas srsszime
donanesfiudayalBelsedny (X° = 23.02, df = 22, X*/df = 1.046, p=.40059,
RMSEA = .0313, SRMR = .025, GFI= .98, AGFI= .96, CFl= 1.00, TLI = 1.00 NFI= .99 wag
CN = 451.87)

NaNINAgeUAINADAAd el llnanuAN YL I sUsTasA vadlneuas
AausEna wudn luea vedlvewasiisseinaaenndesiutoyaidalsedny () = 29.17,
df = 19, Xz/df = 1.535, p=.06339, RMSEA = .027, RMSEA = .015, GFI= .99, AGFI= .98,
CFl= 1.00, TLI = 1.00 NFI= 1.00 #ag CN = 865.96) A4n1314 31

A5 31 Nan1IVAFRUANdEAARBYRIllnaRuAN YE Nt AutoyaliUsedng

daAnnaau AanANIIATIZAL NaN1SNAdaU
Tualng Teaselszmd  lanalneuazansussing
e 19.24 23.02 29.17 HUAULN I
(df=15, p =.20292)  (df=22, p =.40059)  (df=19, p =.06339)

Y /df 1.283 1.046 1.535 HUALLN U
RMSEA 025 0313 027 HUR LN
SRMR 014 025 015 HUR LN
GFI 99 98 99 HUR LN
AGFI 97 96 98 HUR LN
CFlI 1.00 1.00 1.00 NUANLN U
TLI 1.00 1.00 1.00 NUANLN U
NFI 1.00 99 1.00 HURLNEY
CN 699.00 451.87 865.96 AU LN

HANITNAFBUAIINADAAADIDINILARANANYUETTIUTEasA” voalneiy

Poyaidausydnduansaniminesdusznaulusunzuuuninggiu s1eazdennal
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geAUsENaU 1 Aus (Ardudssansunuuiingy .90) 1 3 dau lneda

1 Y 3

dyd'd ! sg d‘ A P 14 ! v 1
UQ%%NﬂWUWMNﬂ@QﬂUS%ﬂ@UNWﬂ%q@ e ﬂ??ﬂiiﬂﬂﬂﬁmiau ] AZAINUININUABNT

wWaguwlas Ay = sy = .78) sosasunde anusluanandvndn (A, = .72)

Y

9IAUTENBUTN 2 Tinwen19i3euskasn15vu (Adudseansunuun windu

97) i 4 fuad Tnesuadnianihninesduszneuuniign Ae nisinenwluiinwuurionig
(Ays2 = .98) 5098917 NMFIANIIAULDILAZDIANT (Ays, = .89) M3AaTeuinnssy (Ayq, =

T waznsseusimaluladadaue (A, = .70)

s
a a 1

29AUTENOUN 3 ANSITNITEETIU (AFUUTEANTUNLLN Wiy 0.86) & 3 6
V9% lngsuatiaminesdussnouunniian fe Ausssunisedsauiudduluding (A g, =
83) s3aeufe Fneauazdiinatsisne (As = .68) uar 9338 1UTTUNIINTINUAE

311M15 (o3 = .56) SN8aZBEANINN 7

),

/ ELP
6.72/ E1D )
E 0.74
T e -

[NNO =0,

SOMANAGE |==0.

b
A
¢
S

0.54
°-52 0.70 CHALLENG [~-0.
@ TECH  |=+o.

0.83
0.56\ VIRTUE |=*0

0.e2

ETHICS |==o0.

YOLUNTEE [==0.

Chi-Square=1%.24, df=15, P-value=0.2029%2, RMSEA=0.025

A 7 AnudenAdesatlinanuEnyeNiaUsTasd Y vadlnedudeyalisusedng



108

HANITNAADUAIUADAARDIUBLULAAAUN YU ENNIUTTAIAY VO

AaUszmaiuteayalislseinvuansendmtnesdusenauluguasuuuiInggu s18az18en

De
De

s
Y a a ' Y 1 Y

9eAUsENEUN 1 AWF (Aduuseansunuuviiy .84) 1 3 AU lnesa

C% s

 Ada a8 PN a Y 1w a
UQGUV]NV’Y]U']V‘UﬂENﬂ‘UigﬂE)'Ull']ﬂ‘Vl?jﬂ A8 ﬂ'l']llgL‘Vl']‘Vlu@]aﬂ']iLUaEJ‘L!LL‘UaQ ( y31 = 1)

sosauEe Auslumansou o (A = .68) wasanusluauiun@n (A, = .56)
9IAUTENBUTN 2 Tinwen19i3euskasn15vu (Adudseansunuun windu

(% 1%
1A 1 o Y

1.00) {1 4 Frued Tneshusdfdiamintinesduszneunniian e msvheudufiuwuusimne
(A2 =.81) 509030170 NITIANITAULDLAZDIANT (A5, = .80) MsARTIUTANTIN (Ayq, =
.65) LLasmsGauﬁLwﬂIu‘la%ﬁwLema (A7 = .55)

09AUsENBUT 3 AAISTINITESTIN (AduUsEAVSLNLIN Wity 72) 51 3 i

V9% lngsuatiaiminesdussnouuniian fe ausssunisedsauiudduludieg (A g =

9 9 Y

89) 799891170 933U IVTTUNIVITNUALIVING (Ay105 = .72) uaz Ineratwazdiln

/ ELF —=0.69
Py KLO  [=o.
e I

0.84

A151580UY (Ky% = .67) UazLDIARININ 8

/ ] INNO  [=0.5
100 0.65
1.00 /
0.50 — =L ORANAGE--0, 37
EO.EJ.
0.72
A 55\

0. CHAL LENGH+0. 34
@ \ TECH |=0.7

0.89

0.72\ VIRTUE |=-o.

o. s\
ETHICS |0 /

WOLUNTER-+-0.5

Chi-Square=23.02, df=22, P-value=0.4005%, EMSEA=0.013

AN 8 AUARAABIYRILUNAAMAN Y TIUSEAIR T YoeinUsematudayailelsedny
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HAN1INAADUANLADAASDIVRTINAANAN YT NINIUTE AR vadlneway

AaUszmaiuteayalislseinvuansendmtnesdusenauluguasuuuiInggu s18az18en

De
De

s
Y a a ' Y 1 Y

peAUsENaUN 1 AWF (Aduuseansunuuviniy .89) 1 3 AU lawsa

£% 12

A 3 al' N Y 1w a
‘UQGU‘Vlllﬂ']u’]‘mu’ﬂ@ﬂﬂﬂizﬂa‘U@J']ﬂqu@ AY ﬂ?WNELWWWUW@ﬂqiL‘UﬁEJULL'UaQ ( y31= .69)

sosawAe Auslumaniou o (A =.68) wasarusluawiundn (A, = .64)
9IAUTENBUTN 2 Tinwen19i3euskagn1vu (Adudseansunuun windu

(% 1%
1A 1 o Y

1.00) § 4 frUed lnesusdnfiedmdnesdussnauunniign fie nsvinulufinuuriomie
(A2 =.90) 599030178 NITIANIIAULOLAZDIANT (A5, = .85) MsARTsuTnnssy (Ayq, =

71) waznsseuiinalulagaiaue (A, = .64)

29AUTENOUN 3 ANSTIUATETITN (ANFuUseansunuun Wiy .83) I 3 6

V9% lngsuatiaiminesdussnouuniian fe ausssunisedsauiudduludieg (A g =

86) 59989u1A0 Inenarnazdrlinaisisaiy (A= .69) LATITIHIUITAUNINIVITNUAY

/ KLP
el

M5 (105 = .68) S1eazBEANINIMN 9

-=8-( S5

KLC 0.

%'6—
O.eg—m= KL |-g,
a
/ / INNG  [~-o0.
0.71
1.00
_
0.85 — W OMANAGHE=-.-0, 28
E 0.90
0.83 \

CHALLENG==-0

@ \ TECH |=-0.
&

0.6-3\ VIRTUE |=-o.

ETHIZS |[~=o.

WOLUNTEE~-0.

Chi-Square=29.17, df=19%, P-value=0.0€6339, RMSEA=0.027

o 6§

AN 9 ANABAARBIYRILIAGY TIufuleyaaUsEdnY
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NNANITNAABUAIUADAAADIURILULMAY e Tuma® f1Usena wazlumas tne

[
=1

waginaseina udeyaidalsedng amnsoaguadminesrusenouratudasfiiue Lane

#1319 32

A1519 32 AIUTN9AUTENDUYDILAALAIUITINNHANISNAADUAINUADAAADIVDILILAA®

fudeyaausedng

AMANYY Tunalng laadsUszna laalneuazdaUszna

b B t R dld| b B t R® dld| b B t R*  dUd
93AUsENaU 1 KNOWLEDGE
1. KLP 100 72 - 51 .49 | 34 56 - 31 69 | 40 64 - 41 59
2. KLO 119 74 1497 55 45 | 54 68 786 47 53 | 50 .68 1568 .46 .54
3. KLC 110 .74 1344 54 46 | 51 .71 705 51 49 | 48 69 1417 48 52
03AUsEnauTl 2 LEARNING
1. INNO 126 77 - 59 41 | 40 .65 - 42 58 | 48 71 - 50 .50
2. SOMANAGE ~ 1.18 59 1581 .79 .21 | 42 .80 1014 63 37 | 46 85 2105 .72 .28
3. CHALLENGE 123 .94 1811 .88 .12 | 47 81 1026 .66 .34 | 50 90 2182 .81 .19
4. TECH 1.00 .70 1881 .49 51 =K .55 7.61 .30 .70 37 .64 1730 41 .59
03AUsENaUil 3 ETHICSMO
1. VIRTUE 93 8 - 69 31 | 47 .89 - 79 21 | 241 8 1339 75 .25
2. ETHICS 59 56 1404 31 .69 .33 72 1154 53 47 | 175 68 1133 46 .54
3.VOLUNTEER 1.00 .60 10.82 .47 53 | 46 .67 1067 .45 55 [252 .69 1379 .47 .53
AudnvzTiiesTasdveaiudin (GRADATT)
KNOWLEDGE .40 .90 1472 81 84 84 752 71 89 89 1586 .79
LEARNING 40 0 97 1595 .94 1.00 1.00 10.83 1.00 1.00 1.00 2091 1.00
ETHICSMO 38 86 1297 .74 72 J2 1065 .52 0.15 83 1120 .69

e - vaneds luseaua Weswnyinis fixed parameter

2.3 wan1snagauaulinusiuasuvalunanuanBueINeUseaaAm NN

aanguinfneluszaudiyyiinuazdsyytenvaslsemalneuazatedsma

lunisiausnanisnaasuanulivlsildsuredunanuanueNiiaUsvans 7

Wy aunguinAnwilussaudsygilnuasuSygenvessemalnewasa1aussine

dadednavenanvageuwtaty 2 diu liun nanisveasuanuliuvusiddsuvedlumadis

TUSWASY LISREL wag Nan1snaaaunubinUsiUasuyadlumanian1siAsIeibuulud

o o &
FNYASLRYANRAIU
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2.3.1 Han1snagdauadliuusiuaguvaddumas ae35n15UsEuIMAn

[ <)
AMUUIASUUGIER

lunisnaasuanliulsdeuvedunanudnyusduding a1ungy

Undnwlneuagaisuszmeamneisnisuszanaainiuiiaziliugegaviinisnagevauufgu

lu 5 nMsnaaeu Yseneume 1) Mivegeundliwlsidsuvessuuuuliea 2) nsnaaeu

ANUlULUsUAsUYatumaY Wamnualmunsng LY Tlwusiuasu 3) n1snaaauniny

Twusiasuvadlumas Wamvualmunsndg LY wag TE hiwUsilasu 4) nsnagauniny

Tawdswasuvaalutnas o vnualiunsng LY TE wae GA liwUstUasy way

5) A15NAABUANUMULUSIUAUYDUWA® LHaAINUAAUNSNDG LY TE GA hag PS L

wUSIUABY NaN1SNaaR UL 18aLLunnIl

Han1snageuANliLlsAsUTeslunanud Ny TN sEAUTUARAN Y

munguinAnuinguaziasenaaunsaasulanmisg 33

v U a =

159 33 nan1snaaeuAUlinUsiUasuveslunanuan vusdndnseiuTuanAn vy

nautinAnwinewazsnUsznagmeIsnsuszanamanuiiazdugan

N1INAHIU x2 df p RMSEA SRMR  GFI NFI CFl TLU CN
1. 'gﬂLL‘UUIMLG]a 36.46 27 .10553 .031 .026 .99 1.00 1.00 1.00 904.24
2. LY=IN 44.27 34 11167 .029 .045 .98 .99 1.00 1.00 872.09
3.LY, TE=IN 63.63 51 .11036 .026 .049 97 .99 1.00 1.00 870.89
4.LY, TE, GA=IN 64.17 52 11997 .026 .049 97 .99 1.00 1.00 876.18
5LY,TE,GA,PS=IN 66.03 53 0777 .026 .048 97 .99 1.00 1.00 866.04

Ay’,, =781 Adf,, =7 AINGR = 14.067
Ay’s,=19.36 Adf,, =17 ATINgA = 27.587
Ay’. ;=054 Adf,, =1 ATINGA = 3.841

Ay’sq =186 Adf, =1 AINGR = 3.841
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1) wansnageuaulivlsivasuveduinagudnuusdudin aungs
tindnunlneuazdisszina Tnsnsmageuanulinusddsuvessunuuluing wuine
Y2 Wity 36.46 9 df iU 27 @1 p = .10553, RMSEA = .031, SRMR = .026, GFI = .99,
NFI = 1.00, CFl = 1.00, TLI = 1.00 wag CN = 904.24 Lansd1 Luinannanyuzdudng i
mnuliuusasuvesguuuulunanunguin@nwilneuagsssema fanw 10 uagia

Wwinesdusznauanmsnaaeuadlinusivisuvesguiuuling fan1sie 34

]

KLP

T

-
&

o o =
!

!

0

T

e =-o. INNO  [=-0.

o2

&

i

3

2

:
o

o IS}

EllE

& g

) @
LB ;
- I

. i

TECH [~0.5850.44.0-0.00

5
]

VIRTUE |=-0.2

ETHICS [~0.e3

OLUNTEE 0.5 OLUNTEE~-0. 62!

Chi-Square=36.46, df=27, P-value=0.10553, RMSEA=0.031 Chi-Square—36.46, df-27, P-value=0.10553, RMSEA=0.031

1 -1 1 U =R 1
nquunﬂnm‘lma nquunﬂnmmaﬂimm

A 10 nMsneaeuaNdliLUsiUisuvesgluuuliead munguinfnuinguazeiaUseing
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M3 34 AnhwtinesdusenevanmMInageuaNtlivusiUdsuvessUkuuluma

AENYMY nautinfnelng ngutinfnwisneUszma

b B t R? dud b B t R? dud

93FUsENOUT 1 KNOWLEDGE

1. KLP 1.00 .65 - 51 .48 1.00 65 - 25 .16
2. KLO 1.19 .64 14.96 .55 41 1.65 .90 6.95 42 .67
3. KLC 1.11 .65 13.45 54 43 1.63 .95 6.54 49 .56

23FUs¥NOUT 2 LEARNING

1. INNO 1.29 .78 18.28 .59 44 1.01 61 7.88 .39 .55
2. SOMANAGE 1.20 .88 21.37 .79 21 1.13 83 9.52 67 32
3. CHALLENGE 1.26 91 24.74 .88 A1 1.18 .84 10.70 .62 .40
4. TECH 1.00 .69 - .48 .53 1.00 .69 - 46 .51

29FUsENaUT 3 ETHICSMO

1. VIRTUE .90 .79 19.84 .68 .30 1.08 .96 10.01 .80 22
2. ETHICS 57 .55 11.84 31 .70 .64 61 6.59 .36 .62
3. VOLUNTEER 1.00 67 v .48 .50 1.00 67 - 41 .62

AaENYaENaUsvasAveIlndin (GRADATT)

KNOWLEDGE 1.01 .98 13.84 .81 75 73 6.08 83
LEARNING 1.00 97 - .94 1.00 97 - 93
ETHICSMO 1.00 .86 - e} 1.00 .86 - 73

vinewe - vaneis lds1eaudn Wes91nvinag fixed parameter

2) wansnaaeuaalinusasuvedinenas dervualianing Ly 1
wUsiUABY (LY=IN) wudn fn x2winiu 44.27 7 df windu 34 61 p = .11167, RMSEA = .029,
SRMR =.045, GFI = .98, NFI = .99, CFl = 1.00, TLI = 1.00 bay CN = 872.09 uaﬂmm'f
AVIULANGINIVOIAN Y FENINNINAFOUT 2 WAz 1 WU Ay?,, =781 7 Adf,., = 7 el
Afouninaingd (Adngi = 14.067) wansin luimanudnuazdadina fanuliwsivae
aunguindnuilneuazssussmadlormualiaving Ly liuusiudeu fnm 11 ezl

PJrminesrusenauannisnagauanulleUsiasuiia LY=IN #3m1519 35
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KLP *L,s\
2 A KO =0 X ) KLO '-\..'!i I
e e 7 i \\
— 0.69 \ 0.69 .J'j\\‘ 16
N \
// — ‘A WAW!
- 3 \I ¢ V\ﬂ:\ \
y INNQ  |==0. INNO =02 | 1p.1o
. o A\

SOMANAGH=+0. 3

ey
==

err/)'/‘*_‘u e e h
— e LEARNING } 0.6 S OMANAGH=-0.2
N, — S
\, h
0.83 Ry 1A
.65 HALLENG=+0.130
N
AN
N .
ETHICSMO )y TECH |=-0.5580.1).
K\_.‘/\t\_ '
0.140.14
A

ALLENG 0. ding0, 14/

=
=
a
I
4

! /,5-/ / :
BlH

\\\LJ\““- | ‘ :
N5 VIRTUE |=-0.380.1}0.08 " VIRTUE |~e-0.2%0.di0 100
N N
0.66 0.20 'JEJ: 0.20. 1.
N, 24l N =y
ETHICS |=0.64 JV ETHICS |=-0.640.1
N ﬂ.‘:'Jl A

\ f N .12
Yorowref. oonteden. e

Chi-Square=44.27, df=34, P-value=0.11167, RMSEA=0.029 Chi-Square=44.27, df=34, P-value=0.11167, RMSEA=0.029

ngutindAnelng ngutinfnwdneUseina

A 11 Manageuadlivlsdou munduinfnwilneuasisusewmeniie LY=IN

A1579 35 AninesrusEneuannsadeuAdliLUsasu We LY=IN

AMANYY ngutinfnelne ngutnAnesneUszne

b B t R? aud b B t R? aud

93fUsENaUfl 1 KNOWLEDGE

1. KLP 1.00 .68 - =53 46 1.00 .68 - .34 .68
2. KLO 1.18 .69 1894 57 .40 1.18 69 18.94 .33 74
3. KLC 1.11 .70 1790 .56 .43 1.11 .70 17.90 .36 65

29K Us¥NOUT 2 LEARNING

1. INNO 1.31 74 2181 .58 .43 1.31 74 21.81 .50 .48
2. SOMANAGE 1.24 .86 24.49 .79 21 1.24 .86 24.49 .65 34
3. CHALLENGE 1.31 .88 2582 .88 A1 1.31 .88 25.82 .62 41
4. TECH 1.00 .65 - .46 .55 1.00 65 - .38 62

29FUs¥NOUT 3 ETHICSMO

1. VIRTUE .92 .80 16.21 .68 .30 .92 .80 16.21 .58 46
2. ETHICS .58 .56 1232 31 .69 .58 .56 12.32 31 .69
3. VOLUNTEER 1.00 .66 - 46 51 1.00 66 - 40 66

AudnvugTIaUsTasdvesUdin (GRADATT)

KNOWLEDGE 1.00 .94 - .84 1.00 .94 - .98
LEARNING .90 .96 - 93 .90 .96 - .92
ETHICSMO .90 .83 1352 .74 1.01 93 10.16 74

newe - vaneds liseau [Weseninig fixed parameter
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3) nan1sneaeuaLlinUsUdsuvedluea e vualiiuning LY was
TE laludsiuBen (LY=IN, TE=IN) wudn fn 2 winfiu 63.63 71 df windu 51 61 p = .11036,
RMSEA = .026, SRMR = .049, GFI = .97, NFI = .99, CHl = 1.00, TLI = 1.00 ag CN =
870.89 UBNIINLAMULANAIIVBIAN Y’ SEMINMINAEDUT 3 Uay 2 WU Ay ,= 19.36
7i Adf,, = 17 Inefiantesnindingd (A3ngd = 27.587) uansin LunanuanyuzUuain
fanuliudsiwdsununguiin@nuilneuagiassma Wefvualiaming LY uag TE

T UstUasusmnIn 12 waziauindnesrdsenauainnisnaasuadnulundsiasuiie
LY, TE=IN A901579 36

OLUNTEE-~=+-0.52

Chi-Square=63.63, df=51, P-value=0.11036, RMSEA=0.026

Chi-Square=63.63, df=51, P-valuse=0.11036, RMSEA=0.026

1 v = 1 v =R 1
nquunﬂnm‘lma nquunﬂnmmaﬂimm

A 12 Manageuauliulsdeu munguindnwineuassnsUssmede LY, TE=IN
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A1519 36 AITNeIrUsEnaUIINNISNadauANUllkUsiUAsuY W LY, TE =IN

AENYMY ngutinfnelng ngutinfnwisneUszma

b B t R? dud b B t R? dud

93FUsENOUT 1 KNOWLEDGE

1. KLP 1.00 .69 - 51 .52 1.00 69 - .43 52
2. KLO 1.16 .69 18.96 .56 41 1.16 .69 18.96 34 73
3. KLC 1.08 .70 17.80 .55 44 1.08 .70 17.80 .38 64

23FUs¥NOUT 2 LEARNING

1. INNO 1.28 74 21.77 .56 45 1.28 74 2177 51 45
2. SOMANAGE 1.20 .85 23.84 a7 .24 1.20 .85 2384 .66 33
3. CHALLENGE 1.30 .89 25.39 .90 .09 1.30 .89 2539 .63 41
4. TECH 1.00 67 S 47 .55 1.00 67 - 42 .55

29FUsENaUT 3 ETHICSMO

1. VIRTUE 92 .84 17.53 11 .26 92 84 17.53 .68 37
2. ETHICS .58 57 12.83 31 .67 .58 57 1283 .35 67
3. VOLUNTEER 1.00 .69 7 46 .52 1.00 .69 - .51 52

ANy aUsvasAveIlngin (GRADATT)

KNOWLEDGE 1.00 .94 - .86 1.00 94 - .94
LEARNING .90 97 7 .94 .90 97 - .92
ETHICSMO .89 .80 13.89 74 .96 .86 10.75 .57

vinewe - vaneis lds1eaudn Wes91nvinag fixed parameter

4) nan1svedeuauliuunudsuvedduean detvuelduvdnd Ly TE
way GA lalwUsiasu (LY=IN, TE=IN, GA=IN) wu31 A1 Y WNAU 64.17 i df v 52
AN p =.11997, RMSEA = .026, SRMR = .049, GFI = .97, NFI = .99, CFI = 1.00, TLI = 1.00
ey CN = 876.18 UBNIINEAIULANAIITBIAN Y2 3¥NIIN1INAARUT 4 uay 3 WU
AyZes= 054 7 Adfys = 1 Iasfiandesnindingd (A1ingd = 3.841) wanain luina
andnwaztuding Tauliwsdsununguindnuilneuaysinsussma Wedmuely wm
309 LY TE waz GA liudsidou fanm 13 uwazdianiminesdussnauanmsmageuniny

lsluUsiasuilo LY, TE, GA=IN @am519 37
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i
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(e}
I
3

0
s
§ 0
X
il

o
]
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Q%
< o
= =
2 Q
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0.1}0.
VIRTUE 4@.2% 0.0

0.210.

G

ETHICS |~#0.67

0.24

s

QL UNTEE]=s—0.52 OL UNTEE=e-0.52"

Chi-Square=€4.17, df=52, P-value=0.11%97, RMSEA=0.026 Chi-Square=64.17, df=52, P-value=0.119%7, RMSEA=0.02¢

ngutindnwlng ngutinfnwsnsusena
AN 13 ManageuaLlindsasuY aunguin@nuinewasineuseme

dle LY, TE, GA=IN

A1514 37 AnudnesrlsenavaInMsnadauaNyliwlsiuasus wie LY, TE, GA=IN

AENYMY ngutinAnulng ngutinfinwsnsuszme

B t RZ & b B t R?  &aud

o

93FUsENOUT 1 KNOWLEDGE

1. KLP 1.00 .69 = .51 .52 1.00 .69 - 43 .52
2. KLO 1.16 .69 18.97 .56 41 1.16 .69 18.97 34 NE
3. KLC 1.08 .70 17.80 .55 .44 1.08 .70 17.80 .38 .65

23FUs¥NOUT 2 LEARNING

1. INNO 1.28 74 21.77 .56 .45 1.28 74 21.77 51 .45
2. SOMANAGE 1.20 .85 23.85 a7 .24 1.20 .85 23.85 66 .33
3. CHALLENGE 1.30 .89 25.49 .90 .09 1.30 .89 25.49 .63 41
4. TECH 1.00 67 - 47 .54 1.00 .67 - 42 .54

93FUsENOUT 3 ETHICSMO

1. VIRTUE .92 .84 17.49 12 .26 .92 .84 17.49 67 37
2. ETHICS .58 57 12.88 32 .67 .58 .57 12.88 34 .67
3. VOLUNTEER 1.00 .69 - 47 .52 1.00 .69 - .49 .52

ANy aUsYasAveslngin (GRADATT)

KNOWLEDGE 1.00 .94 - .86 1.00 .94 - .94
LEARNING .90 97 - .94 .90 97 - .92
ETHICSMO 91 .82 14.56 75 91 .82 14.56 .55

newe - vaneds liseau [Weseninig fixed parameter
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5) wan1sneaeuauliulsidsuredluna e mualiuning Ly TE
GA uay PS laiuusiuAeu (LY=IN, TE=IN, GA=IN, PS=IN) wu31 A1 %2 iU 66.03 7
df = 53 A1 p =.10777, RMSEA = .026, SRMR = .048, GFI = .97, NFI = .99, CFl = 1.00,
TLI = 1.00 Wa CN = 866.04 UBNANHAIULANGIITBIAN Y2 SEWIeMINaaeul 5 uag 4

wudn AyZsq= 1.86 7 Adfs, = 1 nedfidtiosniianingd (A13ngd = 3.841) uanein lana

Audnwurdudiny danuldulsidsununguinfnuilnewazaislsenea Wanimuali

aisng LY TE GA wag PS liuusiasu sanm 14

OL UNTER=-0.52

Chi-Square=66.03, df=53, P-value=0.10777, RMSEA=0.026 Chi-square=€6.03, df=53, P-value=0.10777, RMSEA=0.026

nautindAnulng ngutinfnwdneUszina
A 14 ManageuanUliulsudeu aunguin@nuineuassnaUssme

dle LY, TE, GA, PS=IN

frsanadmidnesdusenevluguaziuuinigiu Rnnsmaaauaul
wisidgureddunas aunguindnuilneuavdrauseine e LY, TE, GA, PS=IN wudn
BIRUsENAUN 2 Vinwen1sseusikarnisviny danhuinesdusenauniniian (AduUseans

WANLLYINAY .96) 589ReAR B9AUTENOUN 1 AuAu3 (Anduusensunuuiiniu .93)

[

LareAUsENaUN 3 AUANSITNATESTIN (AduUTEANSUALLWNAY .82)

¥ ¥
Saa 1 o

aeAUsENOUN 1 A3 31 3 FUed Lagdauadndadmdnesdusenauuin

[y

fgainiu de Anwiluanvdv@n uas audviiurenisdsuwdas (A= As= .70)

sosaunfe anuslumansdu g (A= .69)
99AUTENOUN 2 Winwen1siieuiiazn1svinnu 4 4 drusd Ingfauaanian

% (3

961 dl A o < = b4 =
U’]MUﬂaﬂﬂﬂigﬂaUN’lﬂV]?jﬂ AB NIV UTUNUBLUUNINIY (}Lyéz = .89) 799839U1AD
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N159ANIIAULEUAZBIANT (A, = .85) N15AMTUTANTIN (A0 = 74) LaznITi3ous
welulafasinaue (A, = .67)

osfUsenaudl 3 aassa i 3 fausd Taefuedfidminesdusznauann
flan fio qasssunisegswiulduludsay (e = .84) 93asnAe Inenauazdniin

GULREIVH (Ky%: 0.69) LALITTYIUTIUNIIBITNUALIVING (Kym = .57) 91988188009

#1319 38

A1519 38 ANuTnesrUsEnauIINNIsNaaauANNllLUsiasuY We LY, TE, GA, PS=IN

ANANWME ngutindnelne ngutnAnwsnsuszne

b B t R? ald b B t R2 ald

p3fUsEnouUT 1 KNOWLEDGE

1. KLP 1.00 .70 3 .50 51 1.00 .70 - .46 .51
2. KLO 1.15 .69 18.88 .55 .42 1.12 .69 18.88 37 12
3. KLC 1.08 .70 17.68 .54 .45 1.08 .70 17.68 .40 .64

93FUsENauf 2 LEARNING

1. INNO 1.28 74 21.79 .56 .45 1.28 74 21.79 .51 .45
2. SOMANAGE 1.21 .85 23.87 Vet .24 1.21 .85 23.87 .66 .33
3. CHALLENGE 1.30 .89 25.52 .90 .09 1.30 .89 25.52 .63 .40
4. TECH 1.00 .67 - 47 L5} 1.00 67 - .42 .55

93fUsENaUf 3 ETHICSMO

1. VIRTUE 93 .84 17.48 12 .26 .93 .84 17.48 .67 37
2. ETHICS .58 57 12.84 32 .67 .58 57 12.84 .34 .67
3. VOLUNTEER 1.00 .69 z 47 .52 1.00 .69 - .49 .52

AaENYaENTiaUsvasAveIlndin (GRADATT)

KNOWLEDGE 1.00 .93 - .88 1.00 93 - .85
LEARNING .90 .96 - .94 .90 .96 - .92
ETHICSMO 91 .82 14.53 75 91 .82 14.53 .54

vinewe - vanefis lds1eaudn 1e991nvinng fixed parameter
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2.3.2 uan1anaseuaaliuusdsuveslueas Faen1siaseiuuuiud
Tumsnaaouanulinusidsuveslunanudnvugduding aungy
UnAnwlneuazi1aUsemaRIenNITIATIPARUUIE §IT80LaU0NANTITNAFBUAINTEAY
milinUsas 2 sedu Ussnoude 1) ﬂ’liVIﬂaaum’miﬂJLLUiLUgﬂu%aﬂgﬂLL‘U‘UIJJLﬂa
(Configural invariance) way 2) nsnageuanliuusidsureddunas sualdimidn
8afUsENaU (factor loadings) lulwUsilAewu (Weak invariance) nan1snadauiisivaziden

&
U

>e

31NN13ATIAAUNTGLIveITRYARIvItlguInal (Markov chain Monte
Carlo) fumduuszansanduiug nssnisuaniasesmiiimeslugluuy Trace plot
n519 Density 90vumazii9le wag ns 9 Auto correlation votumazriIsleg wuIn
AdulsydvSanduiusvesiwefueanguinAnwlne (n = 459) dd1 30 - .84 vaangu
UnAnwsnausema (n = 257) 461 .15 - .64 uazveinguin@nwilnewasi1ausene (n=

o

716) dAn .28 - .76 (szAutidnty .01) anduiusussnTdlnosuaninenIn 15

%
@ . ;
X1 . 2 X1 . <
X K v 0@ = Y E
x3 @ .. B o -
a X3 . 2 x3 .. X
¥ : y
00 0@ z T Y “00o@ =
XXX Y E % TY B “0000@
o 4
Xﬁ....‘.x X6 ..‘.2& XGQ‘....;<
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. o ¢
X9 .....2 X9 ..E X9 (0 X .‘g
X10 o000 . X10 o000 ‘ X10 0000 .
-1 08 06 04 02 0 02 04 06 08 1 4 08 06 04 02 0 02 04 06 08 1 4 08 06 04 02 0 02 04 06 08 1
nguilindnelng nguinAnwFNIUEIWA nautinfnuneuazssszma

AN 15 dNduNUsUINISNmes
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#9150 919N ITUANKIIVBIN T TmBsTuFULUY Trace plot ¥4 3 13le

Wudnnie 3 viralgiinnsnseangludnuagnlnalfesiu wansdadeyatuwildugitn dsnm 16
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WULREINUNTIN Density Yasiazinild NLanin13nIzaNe Y89y 3 Wil

Tudnwaenlnaesnuy fann 17

o o
o o
< <
z =
2 oo £ oq
o [
[a] [a]
. o]
o o
T T T T T T T
10 12 14 08 10 12 14
lambdal2,1,1] lambda[3,1,1]
© o
2 7 2z 7
2 =
C [ =
8 - 8 < -
o .
o o .
T T T T T T T T
0.8 049 1.0 11 0.8 09 1.0 11
lambda[5,2,1] lambdal6,2,1]

Density
0 2 4 € 8
1 Il 1 1 Il
Density
0 2 4 [ 8
1 | | 1 1

T T T T T T T T T
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lambdal7,2,1] lambdal9,3,1]

Density
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1 1 Il 1 1 Il
Density
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1 | | 1

T T T T T T T
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lambda[10,3,1] beta[2,4.1]

A 17 A3 Density VouAaz ALY
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N304 Auto correlation vaendazneley nansldiiuiusaziile

v v §w [ L4 = 1 v 1% [
ANUFuRUSAUanteswaziLualtuglng 0 Asnw 18

Autocorrelation of lambda[2,1,1]
Autocorrelation of lambda[3,1,1]

0 5 10 15 20 25 30 3B 40 0 5 10 15 20 25 30 3B 40
Lag Lag

Autocorrelation of lambdal[5,2,1]
|
Autocorrelation of lambdal[s,2,1]
|

Autocorrelation of lambda[®,3 1]

Autocorrelation of lambda([7,2,1]

0 5 10 15 20 25 30 35 40 0 5 10 15 20 25 30 3 40
Lag Lag

Autocorrelation of lambda[10,3,1]
Autocorrelation of beta[2.4 1]

T T T T T T T T T T T T T T T T
0 5 W0 15 20 2% 2 3B 40 0 5 M0 15 20 25 30 3}/ 4
Lag Lag

AN 18 N5 Auto correlation Ya9uRazrRILa

31NN15ATI388UNTGLUNveTBYanI8rIlgu1IAaN srgadulsEENS
AnduRuS ﬂi’W\ImiLLf\mLLﬁ]me’]iwﬁmaﬂugULLw Trace plot N1 Density wag N3N

Auto correlation vadwsazyala Tinan1saseitulumaneiuiwansdetoyaiiwuI LUy

928191 (converged) Uona1nilA Potential scale reduction factor (PSRF) faulng 1

Y

saa v

LER931 N13N581894 3 hslgliAmisfiwesilirnuaennsesiu Fawanismaaaunanulyl
wUsiasuvedumanudnvauziudaseautadafnyinunguinfnwinewasd1ausema

ausaazulacannse 39
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M3 39 Han1snaaeuaNulivUsUdsuvedina nungulindnwinewassaUsewme

N1INAEIU PPP  BRMSEA DIC WAIC LOOIC BIC LogL margloglik
1. configural .066 .093 8783.269  8817.116  8817.493  9286.859  -4301.743  -4883.458
invariance
2. weak .041 .075 8780.513 8812210 8812361  9263.733  -4306.608  -4863.579
invariance

1) mimaaummhjLLUﬁLU?iausuaqgﬂLLUUIuma (configural invariance) #Wu31A1
PPP = .066, BRMSEA = .093, DIC = 8783.269, WAIC = 8817.116, LOOIC = 8817.493,
BIC = 9286.589, LogL = - 4307.743 Wag margloglik = - 4883.458 LaM 411 luLAa
Audnwvazdudine fanulliwswdsuessuuuulmamunguiindnuilneuazsisussine

wardlandminesAuseneuanmsmageuantliuusiuasuvessunuulieg fwisne 40

M1579 40 A mlinesAusznauanmsnaaeualinUsiUisuvesgluuuling

ANANYLE ngutindnwlne ngutindnwis1eUssma
Estimate  Post.SD HPD HPD PSRF | Estimate Post.SD HPD HPD PSRF
.025 975 .025 975

93FUsEnaUR 1 KNOWLEDGE

1. KLP 1.000 1.000
2. KLO 1.144 .071 1.007 1.281 1.003 1.315 .160 1.009 1.636 1.012
3. KLC 1.082 071 939 1.217 1.002 1.263 .143 .994 1.550 1.004

93FUsENOUR 2 LEARNING

1. INNO 1.000 1.000

2. SOMANAGE 928 .045 .842 1.021 1.022 1.074 111 .857 1.295 1.049
3. CHALLENGE 973 .042 .888 1.049 1.008 1.143 117 .920 1.374 1.019
4. TECH .860 .053 755 963 1.077 .866 116 .643 1.095 1.040

9aFUsEnaufl 3 ETHICSMO

1. VIRTUE 1.000 1.000
2. ETHICS 716 .047 .625 .808 1.010 .696 .696 .570 .828 1.008
3. VOLUNTEER 1.087 .086 920 1.254 1.022 957 957 157 1.158 1.013

AEnwURsTasdvaslngia (GRADATT)

KNOWLEDGE 1.000 1.000
LEARNING 1.316 .095 1.143 1.519 1.006 1.198 139 .938 1.484 1.034
ETHICSMO 977 .073 .844 1.129 1.025 1.235 .150 961 1.533 1.028
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2) MmsneaesuaylluUsiasuvesluma Wi wusliiminesduseneu
(factor loadings) laiuUsiUaeu (weak invariance) wuinAn PPP = 041, BRMSEA = 075,
DIC

8780.513, WAIC = 8812210, LOOIC = 8812361, BIC = 9263.733,

LoglL = - 4306.608 waz margloglik = - 4863.579 Land31 Lunanuanyuzdudng daay
LiuUsiaswvaanunguindnwineuagieuseimadieaiminesdussneuldulsiuiou
) o I3 ' =
wardlAndmiinesiusznauanmmegeuauliuusiudey
farsaunAdminesddseney nn1snagdeuauliuUslAsuvedling
! L1 ! d' o L4 ’oj £ [ ! a J
munquilnd@nwlnguazitsUseina Wedmualviminesduseneuliudsdsy wuin
3 Ql' CY a b4 o ISP go’ LY (3 a A
BIAUTENOUN 2 Vinwensieusuarn1svina danmdnesdusenauiinian se9adu1Ae
BIAUTENBUT 3 ATUAMTTIUITUTITY UALRIAUSENBUT 1 AuAN3
99AUsENOUN 1 A3 3 3 MiUed lnediusinianimidnesddsenauuin
Nanindu Ae aulumiansdu q (A= 1.168) se9atu1fe Anuiiiiudenis
WasuwUas (5= 1.093) wasaruiluanadvi@n uwas (A= 1.000)
3 = @ = v o = V=1 =1
9eAUsENBUT 2 Minwemsiseuiuaznsvinnu d 4 AUl tngdiuawinian
UmdnesAdsznavuiniign fe nsviruduituuuuiiinieg (A, = 1.010) 5938901@8
M3ANTIUIANTIN (Aye, = 1.000) N15TANISAULEAZDIANT (A5, = .958) wazn15i3eud

welulafasinane (A, = 861)

v
1 C% (3

99AUTENBUN 3 AMISTIY T 3 MUY tnefvadnaAminesdusenauun

an e Inenauazdriinansnsae (Aes= 1.061) Ausssunsagsuiuiouludnu (A e =

=p

1.000) 59989LNAD KAZITIHIUTTUMNVITNLALINING (A105 = .721) 301579 41



A1519 41 AudnesrusenauaInNsnadauaLllLUsiUdsuredlumas wWaninualn

PJminesrysenauliwdsildsu
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AMANYLY nguiindAnwlne ngutinAnwid1eUssma
Estimate  Post.SD  HPD HPD PSRF | Estimate  Post.SD HPD HPD  PSRF
025 975 025 975
94AUsENOUT 1 KNOWLEDGE
1 KLP 1.000 1.000
2.KLO 1.168 064 1043 1290 1.004 | 1.168 064 1043 1290 1004
3. KLC 1.093 061 977 1212 1.000 | 1.093 061 977 1212 1000
83AUsENOUT 2 LEARNING
1. INNO 1.000 1.000
2. SOMANAGE 954 040 876 1035 1028 | 954 040 876 1035 1028
3. CHALLENGE 1010 037 93 1082 1025 | 1010 037 93 1082 1025
4. TECH 861 045 781 954 1072 | .86l 045 781 954 1072
oAUsENRUT 3 ETHICSMO
1. VIRTUE 1.000 1.000
2. ETHICS 721 037 649 793 1009 | 721 037 649 795 1.009
3 VOLUNTEER 1061 066 936 1193 1025 | 1.061 066 93 1193 1.025
AudnwzAfiaUsEasivosTudin (GRADATT)
KNOWLEDGE 1.000 1.000
LEARNING 1261 070 1123 1393 1018 | 1261 070 1123 1393 1018
ETHICSMO 1.008 059 897 1123 1015 | 1.008 059 897 1123 1015
nansliaszanansnasuldi lunanudnuagiifessasda Afmundy dannuls)

wUswagundlugduuulumanaznnsilnesmunguinAnuilussaudSyayinuazUsayaen

vosUsznAlneuazaUszIAEISUsEInaAIANandugeEn warn1TiATIZRLUY

4 1 < a 4 6 a o :.; ‘:,‘, 1 1 a = 1
Wd 9819k50m10TUN15IAI LR UUA U UIeATIT wun ldanunsadasizalufeninulal

WUSIUABUSEAU strong invariance Waw strict Invariance 19 Tu@Iuv0InIsIATIERIATIZI

[

wuuludgidedsvetaueinnulinysiudsuresmnsiiwesiuininesddseney aufinan

19AU
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moUszasd 3 Useniskaun 1) lieiauilunanuanuusiieUseasd
YU UNNTEAUT MNP ANV e warAIUSENe 2) [BRNTIEBUANUADAAADIVBILULAES
nsinAuanvaeIiUsrasrvestunnseaulnufinfnyivedinguassinslssme Nl

[y

UloyalieUsedng war 3) lievedeuauliudsidsuveslumanndnune U seasa
My munguiindnwlussauUsyginiaslSyyrenvesdsemalnenazaisssine
medsnsUszinaauzdugEn wesmsinTeikuuUd

v = a

UszansnlglunisAnensstifie dnfinwrluszaulTggintazlIygytenves

T o
2
a

Uszimalnauagsnsszina lnsiegnsluanideiusznoume dnAnwluseiudsaygylnuas
a U d‘ Y U U X a ¥ o ¥ U =
BNANUNTINNRENLATUNITINBUAY 11 UNTINeTEe T 459 AU Usenaumetindne
Uy Iy 319 au wazUSeyeyion 140 au wasindnwlusziuuIggyilnuazionann
wIne1dedaussmanlasunisdasdudulan 11 unninends 99w 257 Ay Usenousig
UndAnwiayeln 14 Ay uazdSgaien 243 ausiuduiulnd nuiluseaudigayilnuas
NINUNINEIRIneuazsinUsemne 716 Ay
a4 A A awv o Ay a o v a

wsesilenldlunuideluased lawd wuudssdiunuesvastinfnwseaudsgyiin
uazlendonudnyrIfaUszasdvesiudinssaulufiadnw Janvazduunsussanum 5
sziu atun i ineuaznwdingy wusesndu 2 nau leun aeud 1 Jeyaraluvesineu
LUUABUNY UTENBUME WA S2AUN1SANYT Tul 918 @19713%1 wvnInedy aeud 2 wuu
UssiliunuiewasinAnwseauSyyviaziondenudnyus i ssasivasdndinsedu
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ALTIUTRNTIN N153ANI5ALBIRAERIANT NMsviubufiuwuuyiTnie war n19i5eus
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128

' v
a va o =< IS a 1

Tnswuudseidiug adunwineNiTeasnwy Ianunsagallen Few 10C deneg

5¢11719 0.50 — 1.00 WALAIANULNEIINAIEUUSEEANTHEaN1UDIATOUUNA VBILAAY

BIAUTENOULALAIUTRE TEMIN4 808 - .972 lneiiA1Adnuifigavasuuseiiuiaadumiiu
986 dmfulnuuysziiius atuniwidinge Iaunsudailent ¥9a1 10C dA10gsening
0.67 - 1.00 WAZAIANUENANANEUUTLANTUEANIYBIATOUUIA VBIUsaYDIAUTENOULAY

[

U908 LN 607 - 946 Tagia1AuNgaUaIwuuUseiunatuwintu .968

e

a <

Y

AunsNuTIUTINTayakuuYsEuY aduniwiing didsuuyseiiumalusudld
5,340 adu Jfneundunn 459 au Andudesas 8.60 wuuUszdiug atumudaingy Wids
wuudszdiumeaavuedidnnsedng 10,223 atu I§neundunn 257 au Anduiesas 2.51

Y
n1siAsIeRdoya wuseenly 2 neuRs naufl 1 Nan1sAATIZiAuaNYUEI
Uszasrvestudninseauindindnuvedinewaziiadseina smeadadeussens loun fade
LarduLleuuNInTIIY kaEnaud 2 HanN1TIATIERtaLan N TngUsEaddn153de N3
a ¢ 1% v v a v ¢ a ¢ | A
Anseianuaenadevediaa dudeyadalssinduasmsinssianuliulsaeuves
luwanuanyusinlszasnvastiuninseduinnnfnwivedlnewazsausemalaanis

4 1

WATIERNRUNYE (Multiple groups analysis) voeinANYITEAUUTYIlLazanYaIUTEING
Inauazarsszma d1e35n15UszunaAInud19sidugsgn (Maximum-likelihood
estimation) 31AlUSWASH LISREL 8.72 AUNTSILAIIERUUULUE (Bayesian analysis) 910

TUsWNSU R 3.6.1

A3UNAN1339Y

namsiuasUlFRei

1. lunanudnuvuyifsUszasdvesindinssdudadinfnuveddnouasiisssma
Usgnoudg 3 aadUsEnou 10 s Usenoudae aadusznoudl 1 druanwd uvssenidu
3 AU Loun Audluaivndvndn auflumiansdu q waz Auiviniurienis
Wasuulas aadUsenoudl 2 duiinwenisBuiuasnisviney wseenidu 4 fued Wun
MIAABInNTsH N13danisaueazesdng nsinudufinuuuriime uwag n1siseus
walulafaiiane uavesdusenaud 3 Frunusssuaiesssy wisoonidu 3 U 1dud
AnssIunsogIufugBuludsay 955U AN Tnuazinnng uarinerauazdiiin
GRCUFAI

2. in@nwiszdududinAnvivesinefiqguinuusiifussasdvosdudingediv

JaudinAnulagnmsivegluseaugs sarusznaunilaafeaiignms aeAUsenaun 3 oy
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ANSIINITUTTIN TOIAMNAD DIAUTENOUN 1 AUAIINT UArBIRUTENOUN 2 Auvinyen1s
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Office of the Research Ethics Review Commitiee for Research Invelving Human Subjects

The Second Allied Academic Group in Social Sciences, Humanities and Fine and Applied Arts
Chamchuri 1 Building, Room 114, Phayathai Road, Wang Mai Sub-district,

Pathum Wan District, Bangkok 10330

F=—={" Telephone number 0 2218 3210-11 E-mail curee2chl@chulaac th

COA No. 004/2562
Certificate of Research Approval

Rescarch Project Number 006,62 MODEL OF GRADUATES DESIRED ATTRIBUTES IN

GRADUATE LEVEL OF THAI AND FOREIGN COUNTRIES: BAYESIAN INVARIANCE
ANALYSIS

Principal Researcher Miss Chaninan Pruekpramocl
Office Faculty of Education, Chulalongkern University

The Rescarch Ethics Review Committee for Research Involving Human Subjects: The Second
Allied Academic Group in Social Sciences, Humanities and Fine and Applied Ans at Chulalongkorn

University, based on Declaration of Helsinki, the Belmont report, CIOMS guidelines and the Principle

of the International Conference on Harmonization-Good Clinical Practice (ICH-GCP) has approved the
execution of the aforementioned research project.

ri
Sign:arure....'gf}erf;r.‘?{fﬁ. Luarftiony

Chairman
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Research Project Review Calegories: EfS

Date of approval: 7 March 2019
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SELF-ASSESSMENT FORM OF MASTERS AND DOCTORAL STUDENTS
TOWARD GRADUATES’ DESIRED ATTRIBUTES AT THE GRADUATE LEVEL

Directions
1. The self-assessment form of masters and doctoral students toward
graduates’ desired attributes at the graduate level consists of 2 parts as follows;

Part 1 General information of the respondents

Part 2 Self-assessment form of masters and doctoral students toward

graduates’ desired attributes at the graduate level

2. Please put a tick in the box v or fill in the blank space with the attributes

that match you best.

Part 1 General information of the respondents
Gender O 1) male O 2) Femate O 3) Others (Please identify)
1. Studying in the
Master’s degree [ 1° Year O 27 Year O 3 vear
[ others (Please identify)......
Doctoral degree [ 1° Year [ 2™ Year [ 3" Year
[J others (Please identify).....

Part 2 Self-assessment form of master and doctoral students toward graduates’

desired attributes at the graduate level

Explanation: This self-assessment form uses a five-point rating scale listed below;

5 I have the attributes specified that match my performance at the highest level.

4 | have the attributes specified that match my performance at the high level.

3 | have the attributes specified that match my performance at the moderate level.

2 | have the attributes specified that match my performance at the low level.

1 I have the attributes specified that match my performance at the lowest level.
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No.

[tems

Level of performance

51413 |2]1

1 | can explain important concepts in the
professional field that | am studying.

2 | I can apply knowledge that | have gained to work
and life.

3 | | can build on the existing knowledge to work and
life.

4 | In everyday life, | seek to inquire extra knowledge
in other disciplines.

5 |1 can apply knowledge from other disciplines to
work.

6 || can use knowledge from my professional field
along with other disciplines in my work.

7 | | keep myself up-to-date about social, economic
and environmental changes through different
media channels.

8 | I use knowledge from everyday life to apply in my
work.

9 | I can use knowledge from the daily news as a
guideline to live my life and study.

10 | I accept and adapt to the changes that have
happened to my life.

11 | I constantly create innovation or academic work.

12 | I tend to propose new ideas for solving problems
reasonably and promptly.

70 | If someone asks for help while | am with a group of

friends, | would offer to help without hesitation.

-- Thank you for your time and cooperation in answering the assessment--
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DATE: 7/15/2019
TIME: 8:11
LISREL 872
BY
Karl G. J"reskog & Dag S”rbom
This program is published exclusively by
Scientific Software International, Inc.
7383 N. Lincoln Avenue, Suite 100
Lincolnwood, IL 60712, U.S.A.

Phone: (800)247-6113, (847)675-0720, Fax: (847)675-2140
Copyright by Scientific Software International, Inc., 1981-2005
Use of this program is subject to the terms specified in the
Universal Copyright Convention.

Website: www.ssicentral.com

The following lines were read from file C:\Program Files\lisrel87\1.spl:
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

.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 PS=FU,FI TE=SY LY=FU,FI

FR GA31

VA1GA1T1

VAO9GA21
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VA0.01PS22

VA 0.05PS33

FRPS11

VALILY11LY72LY 103
FRLY21LY31LY42LY52LY62LY93LY83
FRTE21TE32TE103TE97TEI09TE98TE42TE4L1TE43TE7T3TEI 1
FRTE104TE1I06 TEB7TTE86TESS5TE7T1ITE96TEISTET7 6
LK

GRADATT

LE

KNOWLEDGE LEARNING ETHICSMORAL

PD

OU SE TV MI

Group=1
Number of Input Variables = 10
Number of Y - Variables 10
Number of X - Variables 0
Number of ETA - Variables 3
Number of KSI - Variables 1
Number of Observations 459
Number of Groups 2

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

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
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MO NY=10 NK=1 NE=3 GA=IN PS=IN TE=IN LY=IN
FRTE66TEI09TE88TE22TE94TEI07TE3 3

VAOQ.1PS33
FRTES55TE101TE73TE7TS5TES1TEI04TEI0O3TE4A3TE9 6
LK

GRADATT

LE

KNOWLEDGE LEARNING ETHICSMORAL

PD

OU SE TV MI

Group=2
Number of Input Variables 10
Number of Y - Variables 10
Number of X - Variables 0
Number of ETA - Variables 3
Number of KSI - Variables 1
Number of Observations 257
Number of Groups 2

Group=1

Covariance Matrix

KLP KLO KLC INNO SOMANAGE CHALLENG

KLP 0.37
KLO 0.26 0.49
KLC 0.21 0.29 0.43
INNO 0.22 0.28 0.24 0.46
SOMANAGE 0.18 0.21 0.20 0.25 0.30
CHALLENG 0.20 0.24 0.22 0.26 0.25 0.30
TECH 0.18 0.20 0.20 0.23 0.20 0.21
VIRTUE 0.14 0.16 0.15 0.18 0.19 0.21
ETHICS 0.11 0.10 0.10 0.12 0.13 0.14
VOLUNTEE 0.14 0.17 0.19 0.21 0.18 0.22

Covariance Matrix

TECH  VIRTUE  ETHICS VOLUNTEE

TECH 0.34
VIRTUE 0.18 0.24
ETHICS 0.14 0.16 0.22
VOLUNTEE 0.17 0.18 0.19 0.41
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Group=2
Covariance Matrix

KLP KLO KLC INNO SOMANAGE CHALLENG

KLP 0.38
KLO 0.23 0.62
KLC 0.16 0.27 0.51
INNO 0.20 0.24 0.15 0.39
SOMANAGE 0.12 0.20 0.19 0.18 0.28
CHALLENG 0.14 0.20 0.21 0.19 0.19 0.33
TECH 0.15 0.17 0.12 0.14 0.12 0.15
VIRTUE 0.10 0.14 0.18 0.13 0.18 0.17
ETHICS 0.08 0.11 0.10 0.14 0.12 0.13
VOLUNTEE 0.06 0.14 0.15 0.12 0.17 0.20

Covariance Matrix

TECH VIRTUE  ETHICS VOLUNTEE

TECH 0.32
VIRTUE 0.12 0.28
ETHICS 0.09 0.15 0.21
VOLUNTEE 0.17 0.23 0.15 0.48
Group=1

Parameter Specifications
LAMBDA-Y EQUALS LAMBDA-Y IN THE FOLLOWING GROUP
GAMMA EQUALS GAMMA IN THE FOLLOWING GROUP

PHI
GRADATT
9
PSI
KNOWLEDG LEARNING ETHICSMO
10 0 0
THETA-EPS
KLP KLO  KLC  INNO SOMANAGE CHALLENG
KLP 11
KLO 12 13
KLC 0 14 15

INNO 16 17 18 19
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26
31

ETHICS VOLUNTEE

SOMANAGE 0 0 0 0
CHALLENG 0 0 0 0
TECH 22 0 23 0
VIRTUE 0 0 0 0
ETHICS 30 0 0 0
VOLUNTEE 0 0 36 37
THETA-EPS
TECH  VIRTUE
TECH 25
VIRTUE 28 29
ETHICS 33 34 35
VOLUNTEE 0 0 39 40
Group=2
Parameter Specifications
LAMBDA-Y
KNOWLEDG LEARNING = ETHICSMO
KLP 0 0 0
KLO 1 0 0
KLC 2 0 0
INNO 0 3 0
SOMANAGE 0 4 0
CHALLENG 0 5 0
TECH 0 0 0
VIRTUE 0 0 6
ETHICS 0 0 7
VOLUNTEE 0 0 0
GAMMA
GRADATT
KNOWLEDG 0
LEARNING 0
ETHICSMO 8
PHI
GRADATT
a1
PSI

KNOWLEDG LEARNING ETHICSMO

21
24
27
32
38

163
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10 0 0
THETA-EPS
KLP KLO KLC INNO  SOMANAGE CHALLENG
KLP 11
KLO 12 a2
KLC 0 14 43
INNO 16 17 a4 19
SOMANAGE a5 0 0 0 46
CHALLENG 0 0 0 0 0 ar
TECH 22 0 48 0 49 24
VIRTUE 0 0 0 0 26 27
ETHICS 30 0 0 51 31 52
VOLUNTEE 53 0 54 55 0 38
THETA-EPS
TECH  VIRTUE  ETHICS VOLUNTEE
TECH 25
VIRTUE 28 50
ETHICS 33 34 35
VOLUNTEE 56 0 57 40
Group=1

Number of Iterations = 43

LISREL Estimates (Maximum Likelihood)

LAMBDA-Y EQUALS LAMBDA-Y IN THE FOLLOWING GROUP

GAMMA EQUALS GAMMA IN THE FOLLOWING GROUP

Covariance Matrix of ETA and KSI

KNOWLEDG LEARNING ETHICSMO  GRADATT

KNOWLEDG 0.20
LEARNING 0.16 0.16
ETHICSMO 0.16 0.15 0.20
GRADATT 0.18 0.16 0.16
PHI

GRADATT

0.18

(0.02)

10.16

0.18
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PSI
Note: This matrix is diagonal.

KNOWLEDG LEARNING ETHICSMO

0.03 0.01 0.05
(0.01)
2.50

Squared Multiple Correlations for Structural Equations

0.88 0.94 0.75
THETA-EPS
KLP KLO KLC INNO SOMANAGE CHALLENG
KLP 0.20
(0.01)
14.02
KLO 0.04 0.23
(0.01) (0.02)
3.27 10.52
KLC -- 0.05 0.21
(0.01) (0.02)
3.36 11.48
INNO 0.03 0.04 0.02 0.20
(0.01) (0.01) (0.01) (0.01)
3.26 3.86 1.49 16.74
SOMANAGE -- v L it 0.07
(0.01)
11.00
CHALLENG -- -- -- -- -- 0.03
(0.01)
5.23
TECH 0.02 -- 0.02 -- -- -0.01
(0.01) (0.01) (0.01)
1.87 1.82 -2.56
VIRTUE -- -- -- -- 0.03 0.03
(0.00) (0.00)
594 5.78

KNOWLEDG LEARNING ETHICSMO




ETHICS

VOLUNTEE

THETA-EPS

TECH

VIRTUE

ETHICS

VOLUNTEE

0.02 -- -- -- 0.03
(0.01) (0.01)
3.61 4.49
-- -- 0.03 0.03 --
(0.01) (0.01)
3.05 2.57
TECH  VIRTUE  ETHICS VOLUNTEE
0.18
(0.01)
15.73
0.03 0.07
(0.01) (0.01)
4.65 7.20
0.04 0.05 0.14
(0.01) (0.01) (0.01)
596 6.27 13.93
-- - - 0.07 0.23
(0.01) (0.02)
8.36 14.12

Squared Multiple Correlations for Y - Variables

KLP

KLO KLC

0.50

0.55 0.54 0.56 0.77

Squared Multiple Correlations for Y - Variables

TECH

VIRTUE ~ ETHICS VOLUNTEE

0.47

0.72 0.32 0.47

166

0.02
(0.01)
3.90

0.03
(0.01)
4.30

INNO  SOMANAGE = CHALLENG

0.90

Group Goodness of Fit Statistics

Contribution to Chi-Square = 24.52

Percentage Contribution to Chi-Square = 37.21

Root Mean Square Residual (RMR) = 0.012
Standardized RMR = 0.034

Goodness of Fit Index (GFI) = 0.99
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Group=1
Modification Indices and Expected Change
Modification Indices for LAMBDA-Y
KNOWLEDG LEARNING ETHICSMO

KLP 257 2.75 253
KLO 0.10 0.06 1.59
KLC 0.87 1.99 0.67
INNO 0.88 1.54 0.69
SOMANAGE 0.27 0.05 0.15
CHALLENG 0.63 0.37 0.50
TECH 342 2.38 597
VIRTUE 0.41 0.19 0.09
ETHICS 0.28 0.37 0.75
VOLUNTEE 0.92 0.37 0.54

Expected Change for LAMBDA-Y
KNOWLEDG LEARNING  ETHICSMO

KLP -0.11 -0.12 -0.10
KLO -0.01 -0.03 -0.12
KLC -0.02 -0.18 -0.08
INNO 0.09 0.04 0.07
SOMANAGE -0.04 0.00 -0.03
CHALLENG 0.05 0.01 0.05
TECH 0.11 0.10 0.15
VIRTUE -0.04 -0.03 -0.01
ETHICS 0.03 0.04 0.02
VOLUNTEE -0.08 -0.06 -0.05

Modification Indices for GAMMA

GRADATT
KNOWLEDG 5.85
LEARNING 6.43
ETHICSMO 0.66

Expected Change for GAMMA

GRADATT
KNOWLEDG -0.15
LEARNING 0.12
ETHICSMO -0.02

No Non-Zero Modification Indices for PHI
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Modification Indices for PSI
KNOWLEDG LEARNING ETHICSMO

KNOWLEDG 1.70
LEARNING 0.44 0.50
ETHICSMO 2.00 0.45 0.07

Expected Change for PSI
KNOWLEDG LEARNING ETHICSMO

KNOWLEDG 0.01
LEARNING 0.00 0.00
ETHICSMO -0.01 0.00 0.00

Modification Indices for THETA-EPS
KLP KLO KLC INNO SOMANAGE CHALLENG

KLP 2.94
KLO 1.03 --
KLC 3.98 0.02 -7
INNO 2.68 0.33 -- 0.39
SOMANAGE 0.26 1.84 0.15 2.50 --
CHALLENG 0.33 1.27 1.63 1.06 1.32 --
TECH 0.10 1.20 -- 214 0.75 0.94
VIRTUE 0.05 0.80 0.16 0.01 0.51 0.29
ETHICS 0.53 0.02 0.33 0.01 0.90 S
VOLUNTEE 0.38 0.28 e == 0.08 0.16

Modification Indices for THETA-EPS
TECH VIRTUE ETHICS VOLUNTEE

TECH 2.95
VIRTUE 1.20 --
ETHICS 1.42 3.05 0.85
VOLUNTEE 1.55 0.20 -- 0.00

Expected Change for THETA-EPS
KLP KLO KLC INNO SOMANAGE CHALLENG

KLP -0.01

KLO 0.00 --

KLC 0.04 0.00 --

INNO -0.01 0.00 -- 0.00
SOMANAGE 0.00 -0.01 0.00 0.01 --

CHALLENG 0.00 0.01 -0.01 -0.01 0.01 --



TECH 0.00 0.01 -- 0.01 -0.01
VIRTUE 0.00 -0.01 0.00 0.00 0.00
ETHICS 0.00 0.00 0.00 0.00 0.00

VOLUNTEE -0.01 -0.01 -- -- 0.00

Expected Change for THETA-EPS
TECH VIRTUE  ETHICS VOLUNTEE

TECH -0.01
VIRTUE 0.00 --
ETHICS 0.00 0.00 0.00
VOLUNTEE 0.01 0.00 -- 0.00
Group=2

Number of Iterations = 43

LISREL Estimates (Maximum Likelihood)

LAMBDA-Y
KNOWLEDG LEARNING ~ETHICSMO
KLP 1.00 -- -7
KLO 1.15 -- f -
(0.06)
18.88
KLC 1.08 -- --
(0.06)
17.68
INNO -- 1.28 e
(0.06)
21.79
SOMANAGE -- 1.21 A
(0.05)
23.87
CHALLENG -- 1.30 --
(0.05)
25.52
TECH -- 1.00 --
VIRTUE - - -- 0.93
(0.05)
17.48
ETHICS - - -- 0.58
(0.05)
12.84

VOLUNTEE -- -- 1.00
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GAMMA
GRADATT
KNOWLEDG 1.00
LEARNING 0.90
ETHICSMO 0.91
(0.06)
14.53

Covariance Matrix of ETA and KSI
KNOWLEDG LEARNING ETHICSMO  GRADATT

KNOWLEDG 0.17
LEARNING 0.13 0.13
ETHICSMO 0.13 0.12 0.22
GRADATT 0.14 0.13 0.13 0.14
PHI
GRADATT
0.14
(0.02)
8.37
PSI

Note: This matrix is diagonal.

KNOWLEDG LEARNING ETHICSMO

0.03 0.01 0.10
(0.01)
2.50
Squared Multiple Correlations for Structural Equations

KNOWLEDG LEARNING ETHICSMO

0.85 0.92 0.54

THETA-EPS
KLP KLO KLC INNO SOMANAGE CHALLENG
KLP 0.20
(0.01)
14.02
KLO 0.04 0.39

(0.01) (0.04)
3.27 10.52



0.05 0.29
(0.01)  (0.03)
3.36 9.74

0.04  -0.03 0.20
(0.01) (0.02) (0.01)
3.86 -1.81 16.74

-- -- -- 0.10
(0.01)
8.30
-- -- -- -- 0.13
(0.01)
8.99
-- -0.04 = -0.03
(0.02) (0.01)
-2.68 -3.16
- -- /- 0.03
(0.00)
594
-- /- 0.05 0.03
(0.01) (0.01)
4.93 4.49
-- -0.03 -0.02 -
(0.02) (0.02)
-1.39 -1.38

VIRTUE  ETHICS VOLUNTEE

KLC --
INNO 0.03
(0.01)
3.26
SOMANAGE -0.02
(0.01)
-2.11
CHALLENG --
TECH 0.02
(0.01)
1.87
VIRTUE --
ETHICS 0.02
(0.01)
3.61
VOLUNTEE -0.05
(0.02)
-2.79
THETA-EPS
TECH
TECH 0.18
(0.01)
15.73
VIRTUE 0.03
(0.01)
4.65
ETHICS 0.04
(0.01)
5.96
VOLUNTEE 0.05
(0.02)
3.03

0.09

(0.01)

6.90

0.05 0.14

(0.01)  (0.01)

6.27 13.93

-- 0.02 0.23
(0.01)  (0.02)
1.16 14.12

Squared Multiple Correlations for Y - Variables

KLP

KLO KLC INNO SOMANAGE CHALLENG

-0.01
(0.01)
-2.56
0.03
(0.00)
5.78
0.04
(0.01)
4.55
0.03
(0.01)
4.30
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0.46 0.37 0.40 0.51 0.66 0.63
Squared Multiple Correlations for Y - Variables
TECH VIRTUE  ETHICS VOLUNTEE

0.42 0.67 0.34 0.49
Global Goodness of Fit Statistics
Degrees of Freedom = 53

Minimum Fit Function Chi-Square = 65.90 (P = 0.11)

Normal Theory Weighted Least Squares Chi-Square = 66.03 (P = 0.11)

Estimated Non-centrality Parameter (NCP) = 13.03
90 Percent Confidence Interval for NCP = (0.0 ; 37.88)
Minimum Fit Function Value = 0.092
Population Discrepancy Function Value (FO) = 0.018
90 Percent Confidence Interval for FO = (0.0 ; 0.053)

Root Mean Square Error of Approximation (RMSEA) = 0.026

90 Percent Confidence Interval for RMSEA = (0.0 ; 0.045)
P-Value for Test of Close Fit (RMSEA < 0.05) = 0.99
Expected Cross-Validation Index (ECVI) = 0.25
90 Percent Confidence Interval for ECVI = (0.23 ; 0.29)
ECVI for Saturated Model = 0.15
ECVI for Independence Model = 12.24

Chi-Square for Independence Model with 90 Degrees of Freedom = 8719.45

Independence AIC = 8759.45
Model AIC = 180.03
Saturated AIC = 220.00
Independence CAIC = 8870.92
Model CAIC = 497.73
Saturated CAIC = 833.10
Normed Fit Index (NFI) = 0.99
Non-Normed Fit Index (NNFI) = 1.00
Parsimony Normed Fit Index (PNFI) = 0.58
Comparative Fit Index (CFI) = 1.00
Incremental Fit Index (IFI) = 1.00
Relative Fit Index (RFI) = 0.99
Critical N (CN) = 866.04
Group Goodness of Fit Statistics
Contribution to Chi-Square = 41.38
Percentage Contribution to Chi-Square = 62.79
Root Mean Square Residual (RMR) = 0.018
Standardized RMR = 0.048
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Goodness of Fit Index (GFI) = 0.97
Group=2
Modification Indices and Expected Change
Modification Indices for LAMBDA-Y
KNOWLEDG LEARNING ETHICSMO

KLP 0.89 0.79 2.04
KLO 0.11 0.44 0.55
KLC 0.96 1.54 4.98
INNO 0.70 1.74 0.02
SOMANAGE 0.02 0.06 0.84
CHALLENG 0.34 0.39 0.35
TECH 0.75 0.49 0.42
VIRTUE 0.14 0.20 0.09
ETHICS 0.04 0.07 0.89
VOLUNTEE 0.22 0.57 1.59

Expected Change for LAMBDA-Y
KNOWLEDG LEARNING = ETHICSMO

KLP -0.08 -0.09 -0.11
KLO 0.03 0.08 -0.07
KLC 0.08 0.16 0.22
INNO -0.08 -0.09 0.01
SOMANAGE 0.01 -0.02 0.06
CHALLENG -0.04 -0.04 -0.04
TECH 0.07 0.06 -0.05
VIRTUE 0.02 0.03 0.01
ETHICS -0.01 -0.02 -0.01
VOLUNTEE 0.05 0.09 0.11

Modification Indices for GAMMA

GRADATT
KNOWLEDG 0.17
LEARNING 0.78
ETHICSMO 0.73

Expected Change for GAMMA

GRADATT
KNOWLEDG 0.03
LEARNING -0.05

ETHICSMO 0.05
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No Non-Zero Modification Indices for PHI
Maodification Indices for PSI
KNOWLEDG LEARNING ETHICSMO

KNOWLEDG 1.70
LEARNING 3.36 3.32
ETHICSMO 0.61 0.71 0.03

Expected Change for PSI
KNOWLEDG LEARNING ETHICSMO

KNOWLEDG -0.02
LEARNING 0.01 -0.01
ETHICSMO -0.01 0.01 0.00

Maodification Indices for THETA-EPS
KLP KLO KLC INNO SOMANAGE CHALLENG

KLP 2.95
KLO 1.03 --
KLC 3.98 0.02 -/
INNO 2.68 0.33 /- 0.39
SOMANAGE -- 3.06 0.40 2.63 s
CHALLENG 1.26 0.00 1.40 0.11 0.43 --
TECH 0.10 1.95 oo 3.34 2o 0.94
VIRTUE 0.44 2.88 5.46 2.02 0.52 0.36
ETHICS 0.53 a.27 0.65 == 0.91 -
VOLUNTEE -- 3.06 g TR 0.08 0.16

Modification Indices for THETA-EPS
TECH VIRTUE ETHICS VOLUNTEE

TECH 2.95
VIRTUE 1.20 --
ETHICS 1.43 3.01 0.86
VOLUNTEE -- 1.82 -- 0.00

Expected Change for THETA-EPS
KLP KLO KLC INNO SOMANAGE CHALLENG

KLP 0.03
KLO -0.02 --
KLC -0.04 0.00 --

INNO 0.02 -0.01 -- 0.01



SOMANAGE
CHALLENG
TECH
VIRTUE
ETHICS
VOLUNTEE

-- 0.03 -0.01 -0.02
-0.01 0.00 0.02 0.00
0.00 0.03 -- -0.02
-0.01 -0.02 0.03 0.02
-0.01 0.03 -0.01 --
-- -0.04 -- --

Expected Change for THETA-EPS

TECH
VIRTUE
ETHICS

VOLUNTEE

TECH VIRTUE  ETHICS VOLUNTEE

0.02

-0.01 --

-0.01 -0.02 0.01

-- 0.02 & 0.00

Max. Mod. Index is  6.43 for Element ( 2, 1) of GAMMA in Group 1
0.203 Seconds

Time used:

0.01
0.01
0.00

0.01
0.00

0.01
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Syntax

> Att.Model <- 'know =~ X1 + X2 + X3
+ learn =~ X4 + X5 + X6 + X7

+ ethic =~ X8 + X9 + X10

+ attri=~ know + learn + ethic

+ learn~~0.01*learn

+ X8 ~~ X9

+ X1l ~~ X4

+ X6 ~~ X7

+ X2 ~~ X4

+ X1 ~~ X7

+ X4 ~~ X9

+ X7 ~~ X9

+ X4 ~~ X6

+ X1 ~~ X3

+ X1 ~~ X9

+ X7 ~~ X10

+ X6 ~~ X8

+ X3 ~~ X10

+ X6 ~~ X10

+ X2 ~~ X8

+ X9 ~~ X10

+ X5 ~~ X10

+ X8 ~~  0.1*X8
+ X4 ~~  -0.01*X8
+ X8 ~~ X10

+ ethic ~~ 0.01*ethic

+ X5~~ X8
+ X7 ~~ X8
+ X3 ~~ X7
+ X5 ~~ X7
+ #fit2

+ X5 ~~ X6
+ X2 ~~ X9

> fitl<-cfa(Att.Model,data,group="University")

> fitMeasures(fit1)

> bfitl <- bcfa(Att.Model, data, group = "University")

> fit2<-cfa(Att.Model,data,group="University",group.equal="loadings")
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> fitMeasures(fit2)

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

> blavFitindices(bfit2)

> summary(bfit2,fit. neasures=T)

Nan1sATIZR
> fitMeasures(bfit2)
npar logl pPP bic dic  p_dic waic
99.000 -4306.608 0.041 9263.733 8780.513  83.649 8812.210
p_waic se_waic looic  p_loo  se loo margloglik
111.255 211.437 8812.361 111.330 211.451 -4863.579
Warning messages:
1: In blav_fit_measures(object = object, fit. measures = fit. measures, :
blavaan WARNING: the chains may not have converged.
2: 54 (7.5%) p_waic estimates greater than 0.4. We recommend trying loo instead.

3: Some Pareto k diagnostic values are slightly high. See help('pareto-k-diagnostic’) for details.

> blavFitindices(bfit2)

Posterior mean (EAP) of devm-based fit indices:
BRMSEA  BGammaHat adjBGammaHat BMc
0.075 0.989 0.925 0.973

> summary(bfit2,fit. neasures=T)
** WARNING ** blavaan (0.3-4) did NOT converge after 5000 adapt+burnin iterations
** WARNING ** Proceed with caution
Number of observations per group
1 459
2 257

Number of missing patterns per group

1 1
2 1
Statistic MarglogLik PPP
Value -4863.579 0.041

Parameter Estimates:
Group 1 [1]:
Latent Variables:
Estimate Post.SD HPD.025 HPD.975  PSRF  Prior
know =~
X1 1.000
X2 (p2) 1168 0.064 1.043 1.29 1.004 dnorm(0,le-2)



X3 (p3)
learn =~

Xa

X5  (p5)

X6 (p6)

X7 (p7)
ethic =~

X8

X9 (p9)

X10  (.10)
attri =~

know

learn (.12.)

ethic (.13)

Covariances:

1.093

1.000
0.954
1.010
0.861

1.000
0.721
1.061

1.000
1.261
1.008

0.061

0.040
0.037
0.045

0.037
0.066

0.070
0.059

Estimate Post.SD

0.977

0.876
0.936
0.781

0.649
0.936

1.123
0.897

1.212

1.035
1.082
0.954

0.793
1.193

1.393
15625

1.000 dnorm(0,1e-2)

1.028 dnorm(0,1e-2)
1.025 dnorm(0,1e-2)
1.072 dnorm(0,1e-2)

1.009 dnorm(0,1e-2)
1.025 dnorm(0,1e-2)

1.018 dnorm(0,1e-2)
1.015 dnorm(0,1e-2)

HPD.025 HPD.975  PSRF  Prior

0.06 1.071 dbeta(1,1)

1.005 dbeta(1,1)

1.085 dbeta(1,1)

1.002  dbeta(1,1)

1.166  dbeta(1,1)

1.068  dbeta(1,1)

1.028 dbeta(1,1)

1.071 dbeta(1,1)

1.012 dbeta(1,1)
1.034  dbeta(1,1)

0.01 1.034 dbeta(1,1)

0.02 1.108 dbeta(1,1)

X8 ~~

X9 0.050 0.005 0.041

X1~

Xa 0.018 0.010 -0.002 0.038
X6 ~~

X7 -0.022 0.005 -0.033 -0.012
X2~

Xa 0.035 0.011 0.014 0.057
X1~

X7 0.009 0.009 -0.006 0.025
X~

X9 -0.015 0.008 -0.029 0.003
X7 ~

X9 0.021 0.007 0.007 0.035
X~

X6 0.001 0.006 -0.012 0.014
X1~

X3 -0.035 0.012 -0.059 -0.01

X9 0.011 0.007 -0.003 0.024
X7~

X10 -0.010 0.010 -0.03

X6 ~~

X8 0.015 0.003 0.009

X3 ~~

X10 0.025 0.012 0.002 0.047

1.023  dbeta(1,1)
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X6 ~~
X10
X2~
X8
X9~
X10
X5 ~~
X10
X4~~~
X8
X8 ~~
X10
X5 ~~
X8
X7~
X8
X3~
X7
X5~
X7
X6
X2~
X9

Intercepts:

X1
X2
X3
Xa
X5
X6
X7
X8
X9
X10
know
learn
.ethic

attri

0.006

-0.003

0.013

-0.023

-0.010

0.006

0.012

0.009

0.015

-0.017
0.004

-0.012

0.008

0.004

0.007

0.009

0.006

0.005

0.005

0.010

0.006
0.005

0.008

-0.01

-0.011

-0.04

-0.004

0.004

-0.001

-0.028
-0.005

-0.025

0.021

0.004

0.027

-0.004

1.016  dbeta(1,1)

1.139  dbeta(1,1)

1.059  dbeta(1,1)

1.015 dbeta(1,1)

0.018 2122 dbeta(1,1)

0.022

0.02

0.033

-0.004
0.015

0.004

1.554  dbeta(1,1)

1.272  dbeta(1,1)

1.186  dbeta(1,1)

1.105 dbeta(1,1)
1.037  dbeta(1,1)

1.024  dbeta(1,1)

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

4.174
4.032
3.993
3.694
4.035
4.072
4.275
4.300
4.285
4.021
0.000
0.000
0.000
0.000

0.031
0.036
0.034
0.035
0.030
0.030
0.031
0.029
0.024
0.033

4.114
3.963
3.926
3.626
3.973
4.01
4.209
4.244
4.236
3.956

4.238
4.105
4.061
3.765
4.095
4.132
4.332
4.357
4.334
4.086

1.028 dnorm(0,1e-3)
1.031 dnorm(0,1e-3)
1.036 dnorm(0,1e-3)
1.032 dnorm(0,1e-3)
1.052 dnorm(0,1e-3)
1.045 dnorm(0,1e-3)
1.061 dnorm(0,1e-3)
1.039 dnorm(0,1e-3)
1.031 dnorm(0,1e-3)
1.028 dnorm(0,1e-3)
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Variances:

earn
X8
.ethic
X1
X2
X3
X4
X5
X6
X7
X9
X10
know

attri

Group 2 [2]:

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

0.010

0.100

0.010

0.153  0.015
0.181 0.017
0.167 0.017
0.194 0.015
0.070  0.008
0.041  0.006
0.151 0.013
0.137  0.010
0.234 0.019
0.080 0.011
0.157 0.018

Latent Variables:

X2 (p2) 1.168 0.064 1.043 1.29

Estimate Post.SD HPD.025

1.000

0.124 0.182
0.148 0.214
0.134  0.201
0.166 0.224
0.054 0.085
0.03 0.053
0.126  0.177
0.118 0.157
0.195 0.271

0.06 0.101
0.124 0.194

1.001 dgamma(l,.5)
1.002 dgamma(l,.5)
1.008 dgamma(l,.5)
1.017 dgamma(1,.5)
1.039 dgamma(1,.5)
1.020 dgamma(l,.5)
1.070 dgamma(1,.5)
1.011 dgamma(1,.5)
1.019 dgamma(1,.5)
1.000 dgamma(l,.5)
1.002 dgamma(1,.5)

HPD.975  PSRF  Prior

1.004

X3 (p3) 1.093 0.061 0977 1.212 1.000

1.000

X5 (p5.) 0954 0.040 0.876 1.035 1.028
X6 (p6.) 1.010 0.037 0936 1.082 1.025
X7 (p7.) 0.861 0.045 0.781 0954 1.072

X8

1.000

X9 (p9.) 0.721 0.037 0.649 0.793 1.009
X10  (10.) 1061 0.066 0.936 1.193 1.025

attri =~

know

1.000

learn (12) 1261 0.070 1.123 1.393 1.018

ethic (.13.)

Covariances:

X8 ~~
X9

Estimate Post.SD HPD.025

0.035 0.007

0.022 0.048

1.008 0.059 0.897 1.123 1.015

HPD.975  PSRF  Prior

1.019 dbeta(1,1)
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X1~
Xa
X6 ~~
X7
X2~
Xa
X1 ~m
X7
X4~
X9
XT o~
X9
X4 ~~
X6
X1 ~m
X3
X9
XT ~m
X10
X6 ~~
X8
X3 e
X10
X6 ~~
X10
X2 ~~
X8
X9 ~m
X10
X5~
X10
X~
X8
X8 ~~
X10
X5~
X8
XT ~m
X8
X3 e
X7

0.081

-0.014

0.061

0.035

0.035

-0.001

-0.001

-0.048
0.012

0.041

-0.011

-0.007

0.026

-0.016

0.032

0.001

-0.010

0.050

0.006

-0.004

-0.030

0.016

0.011

0.018

0.015

0.010

0.009

0.013

0.019
0.010

0.014

0.007

0.019

0.014

0.011

0.011

0.012

0.011

0.007

0.008

0.016

0.05

-0.035

0.026

0.009

0.015

-0.021

-0.027

-0.084
-0.007

0.013

-0.023

-0.056

-0.005

-0.035

0.011

-0.02

0.027

-0.005

-0.02

-0.059

0.112

0.007

0.096

0.065

0.054

0.016

0.024

-0.012
0.032

0.067

0.002

0.025

0.052

0.005

0.057

0.027

0.069

0.018

0.009

0.003

1.012

1.136

1.021

1.119

1.032

1.043

1.064

1.001
1.003

1.035

1.079

1.065

1.064

1.039

1.014

1.033

1.026

1.071

1.167

1.031

dbeta(1,1)

dbeta(1,1)

dbeta(1,1)

dbeta(1,1)

dbeta(1,1)

dbeta(1,1)

dbeta(1,1)

dbeta(1,1)
dbeta(1,1)

dbeta(1,1)

dbeta(1,1)

dbeta(1,1)

dbeta(1,1)

dbeta(1,1)

dbeta(1,1)

dbeta(1,1)

dbeta(1,1)

dbeta(1,1)

dbeta(1,1)

dbeta(1,1)
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0.011
0.012

0.013

-0.051
-0.037

-0.028

-0.009
0.008

0.027

1.034  dbeta(1,1)
1.018 dbeta(1,1)

1.063  dbeta(1,1)

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

0.042
0.049
0.043
0.042
0.033
0.036
0.037
0.030
0.028
0.043

4.183
3.953
3.704
3.901
3.925
4.059
4.304
4.277
4.165
3.954

4.347
4.145
3.874
4.067
4.056
4.199
4.447
4.395
4.275
4.124

1.003 dnorm(0,1e-3)
1.001 dnorm(0,1e-3)
1.001 dnorm(0,1e-3)
1.005 dnorm(0,1e-3)
1.006 dnorm(0,1e-3)
1.004 dnorm(0,1e-3)
1.006 dnorm(0,1e-3)
1.006 dnorm(0,1e-3)
1.005 dnorm(0,1e-3)
1.003 dnorm(0,1e-3)

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

X5~

X7 -0.031
X6 -0.013
X2 ~~

X9 0.001
Intercepts:

X1 4.267
X2 4.051
X3 3.791
X 3.987
X5 3.990
X6 4.128
X7 4.378
X8 4.334
X9 4.219
X10 4.037
know 0.000
learn 0.000
.ethic 0.000
attri 0.000
Variances:

learn 0.010
X8 0.100
.ethic 0.010
X1 0.221
X2 0.331
X3 0.247
Xd 0.238
X5 0.096
X6 0.118
X7 0.198
X9 0.134
X10 0.320
know 0.084
attri 0.133

0.027
0.036
0.031
0.023
0.014
0.017
0.021
0.013
0.029
0.015
0.018

0.169
0.263
0.187
0.194
0.071
0.085
0.157

0.11
0.264
0.056

0.1

0.272
0.404
0.309
0.285
0.123
0.152
0.24
0.159
0.378
0.113
0.169

1.001 dgamma(l,.5)
1.001 dgamma(1,.5)
1.003 dgamma(1,.5)
1.002 dgamma(l,.5)
1.014 deamma(1,.5)
1.022 dgamma(1,.5)
1.010 dgamma(1,.5)
1.001 dgamma(l,.5)
1.005 dgamma(1,.5)
1.005 dgamma(l,.5)
1.003 dgamma(l,.5)
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