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Testing Measurement Invariance across Groups: Inspirational Leadership Scale
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Abstract

The main objective of this study was to test the measurement invariance of the inspirational
leadership scale across groups. Multi-group confirmatory factor analyses and the nested models orga-
nized in a hierarchical ordering were accepted to be the powerful and useful approach for testing
measurement invariance. The findings have showed that all the four invariance models tested have

achieved acceptable goodness-of-fit indices.
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Funmldflanuduiusiunzuuuvesinulsuls tude
wihelnseinidazuunvesiulsulaniioutufeed
AzwuuvaaiUsdLnalamileuiulaeldddingy
fimheinnziduiuanineg aglasdie Ade ns

NA&DU scalar invariance ‘f}u ﬁLﬁaéfaqmiﬁqf\]ﬂdWﬁ
éTmLmuﬁaﬁhmﬁmamﬂmjmﬁmwi'ﬁu

qmﬁw error variance invariance model
(Model 4) 3Qﬂa§ﬂm'al,ﬁadmﬂ scalar invariance
model ANISAIMUALRAIAIINLUSUTIUTDIAIY
AANALAGBY (error variances) fenwihiulunnngs wn
JuUSyUBUnU scalar invariance model (Model
3) 91 error variance invariance model KNS
vegou st fhuuuisalunsnageuinsesues
aruaaandsulumsTalisziumiloutu (same level
of measurement error) aiﬂimadw ffe Nsneaau
error variance invariance ﬁLﬁaLLamﬂﬁLﬁu’hmm
ﬂmmLﬂﬁauIUﬂwsimmaanﬂﬂﬁuﬁﬁwmﬁauﬁ’u

dusunasildRasanIfnuuLRs TRy
manaaoumlsiusUnuesnsiadu 1#iaue
Tivanevinumeiu 1wy Cheung & Rensvold (2002)
%38 Meade, Johnson, & Braddy, 2008 w@luunai1w
dasldinasifinnsanves Chen (2007) Wundn Tay
Chen (2007) lAl@ualuLINaNINISRANTUINTNAZDU
AnuliuUsUTILEeINsialiin AIsiiatsananan
A CFl uazd1 A RMSEA v3eA1 A SRMR Wuddny
yenanifluunanuiifafinnsaniiminudesy
299 RMSEA (90% Cl on RMSEA) @28 (Timmons,
2010)

youIuMIa:dsMsdvd

1. Uszmnsiamunaeanduussnng Ae nau
Usansfismbedumaludsiamagisssy S1uou
239 ma (Yoyat 2555) wagnguuszvnsidmieidu
lsaSsulszaudnundsinddnauaugnssunisaniu
Anuduiiugluaiuiifminglavissiuiu 271
lsa58u (Yoyal 2556)

2. whgmeTgife Anadunguuemie
NuARTKAzhsnulsas el sEaNAnY

3. lunguuszyinsaralaiinisdng s
wuuasunluSsnguusernaianun S1uaumaas
5 yakuuauny lasudeyanduundiuiu 217 @
Anduduauuuuasunin 845 Yawuuaeuay lu
nguuszvinslsnseudszaudnws laviinisdnds
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wuugsuamiluSinduussrnsioun Sualsadou
av 7 Yaunuvdeun lisudeyanduindiuiu 222
lsuseu Aadudiuounuvasuaiy 1,408 9a
wuudaUnY

4. Pszeznalumaivioyavesman 15y
Fafuidoungrimeu 2555 Tagduannsdnuiutoya
Wouunsen 2556 Tuvairfidasszezailumsiiy
foyaveslsaoulszannun Gudnfudounguney
2557 IneAugamsiaiutoyaieunsngnau 2557

5. 1a3esfleldlunisdniAvdeyade
wuuasuaunzgiusstuniala Usznaudly 3
asAusEnou Ao 1) mudhmnalgaunisel 3w
6 demnu 2) suduaSunisSeuiviuiy w7
AU WAz 3) ANUATEEIIU W 4 Yennu laedl
10330 6 spau e iU TR luresufUR Aoudng
LiUATR UiTRthadunneads UftRdeuinates uas
HNGIRINERT Y

6. AduUszanssar (a) vensoulhves
wiaresuszneyu TuyatoyaresmaT wuil a1
Ausstumalanmutwinedeaunisel amidaesy
M3Beudhniy uazduaise dmdudszavdan
whiiu 0.953, 0.928 uay 0.934 muaiu luyadeya
yodlsadouuszoufnu wui fanduUseanssan
Wity 0.963, 0.955 uag 0.936 ANAGU

7. ftanumIIgaNNaIsanaInen Y 2/df,
RMSEA, CFI uag SRMR Tngagldinausifiansandadl
! X 2/df £ 5:1 (Wheaton, Muthen, Alwin, &
Summers, 1977; Schumacker & Lomax, 2004) %58
A1 RMSEA < 0.10 (Browne & Cudeck, 1993;
MacCallum, Browne, & Sugawara, 1996) %39f1
CFl 2 0.95 (Hu & Bentler, 1999) #39A1 SRMR <
0.08 (Hu & Bentler, 1999) ARgRATAUTIIFIMUUS
mwaenAdasiuteyafidaiu

wnaeiiasautunsageuauliul iU
voatminiady (factor loading invariance: Model
1 vs Model 2) ifeA1 A CFI < 0.010 wazer A
RMSEA < 0.015 %301 A SRMR < 0.030 Tunsdins
nageuAuliduyUsUTIuYesAn scalar (scalar invari-

ance: Model 2 vs Model 3) hasA1ANuwUsUTIU
YDIAUARIALARDY (error variance invariance:
Model 3 vs Model 4) AflaA1 A CFI < 0.010 wagen
A RMSEA < 0.015 %30A1 A SRMR < 0.010 (Chen,
2007: 501) uaﬂmﬂﬁé’nﬁmimﬁdﬁmmmL%aﬁu
299 RMSEA (90% CI on RMSEA) Aae 1agintieninw
\Wesuwesianuunilsnaglutisnuidesiuvesdn
Fauvunilefuanainduwuuienuldulsusiueesnis
3@ (Timmons, 2010)

pe4lsfid Bollen & Long (1993: 8) leilans
auAniufidAlii “The test statistics and fit
indices are very beneficial, but they are no
replacement for sound judgment and substantive

expertise”

nsnadauaukinysusuein1sin

N7 1 Bawanwan1 e iesUszneu
Waguduvenguiiegeman (n1=217) wagnay
feg1slsussulszaufnyid (n2=222) wWuiAI
Lambda (\ij) ynsaiideddynieada Tuvaziieiiu
é’ma’ausuaﬂmmLLﬂiUiquﬁQﬂa%maiﬁé’wﬁaLLUiaaﬁ‘
Usznau (R) ﬁﬁdwﬁag‘iuisﬁuqa wazidlofinnsanen
AVE (Pv) WuaidiAmnndn 0.50 uansliiiiudmn
HANAININNITINALAINAN 8AIULUTUTIUVOY
fudsesrdseneulusziuiivonsuld saustae Com-
posite Reliability (Pc) egluszAugenasiusznau
fatudsannsoaguldinnsiannizdinusatuaa
lasaunsdUsznoufinnuiiissnsadegiduasd
autdedondlassasne

Tagfwuunasinnnzguiusediunialaves
Tansnguiinnuaonadasiuteyaddniu Tnsnds
as fienfuianumsnyausai X2 = 311553, df =
116, Y 2/df = 2.686, RMSEA = 0.0848, 90% Cl on
RMSEA = (0.0730 ; 0.0969), CFI = 0.985 wag SRMR
= 0.05 Tuvaedl ngulssSouuszondnuy Sedvil
AN AN X2 = 331.917, df = 116, ( 2/df =
2.861, RMSEA = 0.0895, 90% Cl on RMSEA =
(0.0780 ; 0.1010), CFl = 0.986 wag SRMR = 0.0473
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#7159 1 MTIATIeeAUsenouldeduduraengudiegnaisaninagy

99AUIEND /oA
V04Tt Aij Aij R? pv pc
nl n2 nl n2 nl n2 nl n2 nl n2

anudhvanedagaunisol: IL_IG 0.7694  0.8197 0.9524 0.9646
item 1 0.844**  0.885* 0288 0216 0712 0784

item 2 0.877**  0.874% 0232 0236 0768 0.764

item 3 0.881* 0937 0224 0122 0776 0.878

item 4 0.907*  0.932* 0178 0131 0822 0.869

item 5 08457  0913* 0286 0.67 0714 0.833

item 6 0908  0.889** 0.176 0210  0.824  0.790

FnudaeEun1Souisamiu: IL_CLE 0.6507 07542  0.9284 0.9553
item 7 0.848"  0.893** 0280 0203 0720 0.797

item 8 0.745%  0.886 0445 0215 0555 0.785

item 9 0.710% 0741 0496 0451 0504  0.549

item 10 0.806* 0905 0351 0.182  0.649 0818

item 11 0.866"  0.896™ 0249 0197 0751 0.803

item 12 0.872% 0911 0240 0170 0760 0.830

item 13 0.785* 0.835** 0384 0303 0616 0.697

FuTsEsII: IL_EC 0.7907  0.7937 09376 0.9389
item 14 0.780*  0.835* 0392 0303 0608 0.697

item 15 0.878%  0.864** 0230 0254 0770 0.746

item 16 0.944%  0.909* 0110 0173 0890 0.827

item 17 0.946* 0951 0.106 0095 0894 0.905

N = 439; n1 (fa) = 217; n2 (sa3sulszanfne®) = 222 and ** p < 0.01

Note: IL_|G: ideological goal; IL_CLE: co-learning encouragement; IL_EC: ethical conduct

N5 2 Telansranvdaumingandmiu
nsnaaeuALliwlsUTINTeINITIRvINgUAIeENS
JaesnguAenguamaTwaznaulssSeulsyoudnuy
A1 A 2/df , RMSEA, 90% CI on RMSEA, CFI lag
SRMR wanslififiuinie ¢ shuuuiimuaenndesi
foyafidnifiu waziilefinnsanlusiazidon wuine
0.000; scalar
invariance =-0.003 Wag error variance invariance =
-0.004) wagAr ARMSEA (factor loading invariance
0.0046 ay error
variance invariance = 0.0060) #38A1 ASRMR (factor

ACFI (factor loading invariance =

= -0.0014; scalar invariance =
loading invariance = 0.0104; scalar invariance =
0.0086 wag error variance invariance = 0.0027) 994
nsnageuAlinUsUTINTLNGRTeARINgU e

Tunauidi Chen (2007) Idtavouusls

wanani ilefiansandn 90% Cl on RMSEA
Tunsvegeu factor loading invariance Frepuide
STuvas RMSEA 983 Model 1 finsiiudousugasay
L%aﬁumaﬁ RMSEA 89 Model 2 lun1snageu scalar
invariance ﬂadﬂmulﬁaﬁu‘um RMSEA 284 Model 2
finsudeututiseudesiures RMSEA 983 Model
3 waglun1suad@au error variance invariance %739
puLTesiures RMSEA 983 Model 3 finsviudeudu
fr9nTesiuves RMSEA vas Model 4

a1nnatedunanslfiiulnaiesdlenldya
LLmﬁmmwQ’ﬁﬂLLsaﬁ’umwaiaﬁaaﬂuaaﬁﬂixﬂauﬁ
aulaiuUsusureamsindunguitsaeanguildly
INAFDU
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v a ) U 1 5
1IN 2 G]“ljwsn’mL‘VTlI’]BﬁlIﬁ’WTTUﬂ’liVIﬂﬁ@Uﬂ’)?MlﬂJLLﬂiUi’)WUaﬂﬂ’]i’](ﬂ
X2 df  y2/df A A RMSEA 90% Cl A CFl A SRMR SRMR SRMR A
%2 df on RMSEA  RMSEA CFl (n1)  SRMR  (n2)  SRMR
Model 1 699.480 235 2977 0.0928 0.0846 ; 0.1010 0.983 0.0527 0.0485 0.0506
Model 2 728065 249 2924  28585* 14 0.0914 0.0835;0.0994 -0.0014 0983 0.000 0.0619 0.0601 0.0610 0.0104
Model 3 838860 263 3.190 110.795% 14 0.0960 0.0884;0.1040 0.0046 0980 -0.003 0.0683 0.0709 0.0696 0.0086
Model 4 962.229 277 3474 123369** 14 0.1020 0.0947;0.1090 0.0060 0976 -0.004 00715 0.0731 0.0723 0.0027

N =439;nl = 217, n2 = 222 and * p < 0.05; ** p < 0.01

Note. LISREL reports a separate SRMR for each group. The SRMs for each group can be weighted by the group’s sample

size to form an overall weighted mean SRMR.

asUla:onusidwa
i’mq‘dizam‘ua‘"nmamﬁﬁﬂwmgaﬁﬁaﬂﬁ
nagauANUlwUIUTINIINNGUvR RN TInA TN
uwsstumalafivsgneulUfheasiuseneu 3 awuseney
A nmzgiusstumaladnudmanedgaunisal
AUNTAUATUNITSHUTTINNU UAZAUATYTITH 9N
MRz RIAUsTROURsBUSUNUIEmILUULIATIA
maqrrojmmaauﬁ”’aaamfjm Ag NANAIAT wazNgy
Tsaoudsvandnuns Tanuaenndosiudeyadidn
Wiu waznel@iinisiasisiiesrussnaudeduduny
ndu filfuuuilanuduiunudidudu 4 fuuu fe
1) configural invariance model 2) matric invariance
model 3) scalar invariance model wag 4) error
variance invariance model WU AILUUNINTIA
m’;w_’{ﬁﬁLmﬂ’umaiﬁ]ﬁgﬂﬁwmwmaauﬁ?uﬁmmlai
wUsUTIUTINNGUANMITAITAUVDS Chen (2007)
nszuIumMsmageuUAaliuUsUTILt NN
Qﬂﬁmﬂ'ﬂumﬁnmﬂ%ﬂﬁﬁ?ﬂ%’ﬂizmumﬁmuﬁw
wuz119e9 Milfont & Fischer (2010) lae configural
invariance model adusfuuuesuiigninuld
Wisuisuiusuuufiandusudduiy  waznns
gy matric (factor loading) invariance Tufiite
Jumssuuseiuindmtndadeseninadetui
%ﬁfmﬁmmmﬁauﬁmﬁaLﬂ%'sml,ﬁ&méﬁwmqiu Turaued
N13NAEBU scalar invariance ﬁu ﬁl,ﬁaéfaﬁm%ﬁgﬁ]ﬁ
dﬂﬁ;mﬁ(ﬂm’%ammﬁ (intercepts) vaamnAgUIALYINTY
AIUN1TAABY error variance invariance ﬁLﬁaLLam
Thiiudnauaaiaadoulunisinvesynnguiien

willouriu LLaxLﬁaqmﬂwamimmaauﬂy’ﬁﬁaLLuuaﬁuaqu
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ANUFLNUSIUALUUYDIF LTI (latent scores)
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sgmIanguavansafnuld Wy nswWSeuiieu
sefuAedsnziiussiuaalasnudmaneid
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