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Confirmatory Factor Analysis of Happy-Public Organization
Index: A Pilot Study in Public Hospital

Doungnetre Thummakul' Siriporn Kruttakart? Jariya Cheunsirimongkol®
Yupawan Thongtanunam* Ujsara Prasertsin®

ABSTRACT

The objective of this descriptive research was to develop and validate the measurement
model of the Happy-Public Organization index for public hospital which could be used to develop
strategies for public hospital development. The sample consisted of 212 public hospitals. The
research instrument was the Happy-Public Organization index comprising 5 components with

27 indicators. Data were analyzed by confirmatory factor analysis using LISREL 8.8.

The finding revealed that the measurement model of the Happy-Public Organization
index for public hospital was fit to the empirical data (y’(4, N = 212) = 2.29, p = .68, AGFI = .98).
Considering the standardized factor score of components in the happy-public organization index
model, it was found that all factor scores were positive significantly at 0.01 level ranging from
.26 to .89. The factor scores were respectively ranked, e.g. investment, atmosphere, physical and
mental health, management, and organizational success. The indicators of the measurement
model of the Happy-Public Organization index were used as not only a tool of an organizational

health evaluation, but also a guideline to develop people happiness.

Keywords: Confirmatory Factor Analysis, Happy-Public Organization Index, Public Hospital
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A5 2 HansAmziesAlsrnauEEuiuedunan1singunEnAig

Aauds w.u.a9Asenau t R? Ald.AzILUY

b(SE) B asnilsznau
ANNALGA 0.26(0.04) 43 6.30 0.19 .02
N131319 0.65(0.05) 82 14.23" 0.67 .25
quanne-la 0.73(0.05) .88 15.92" 0.78 .37
199ENNA 0.77(0.05) .88 15.85 0.77 .34
MR 0.89(0.06) 86 15.26 0.74 25

x’(4, N = 212) = 2.29, p = .68, AGFI = .98, RMR = .01

UNLLUR P <.05
Q

NNANTN 2 Lﬁjaﬂmimﬁmlfmﬁﬂmﬁﬂi:ﬂ@ﬁlugﬂmmuummgmmmﬁmﬂ?
dunalalulueanisdnganiazninig wodthinesddsznaunaueiisiduuan awe .26
B4 0.89 nnAaulsidudAnynasinfiszdy (p < .05) waasdduLlvia 5 saililusned
fidAtyrnsquanaznaiy lnsdudsfanaiafaiminasddsznerlugazunumnnsgiu
atrewing .43 T 88 Fulsiinthwinesdlszneumnigaldvniesfarmuddu fe meaau
(invest) UF78N1A (atmos) zgmmwmm—sl@ (body) N19UIMT (admin) LAZANNEGLSA
(success) Tngsnuilsnis 5 amnsonennsaiguninresdnglifesay 76 wazasnsndauannis

wennsodluglaziunannsgiu laasl
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AILNTNNTINGUNNENATT (UNTee-lsaneuia) (HPI)

GUNNNTNATT = .02 (ANNANTA) +.25 (MILIWNT) +.37 (GUMWMNE-1A) +.34 (U3TENNA)

+ .25 (Naanu)

26> anudsa

04" poml  nAsLTMNS

14— Qmﬂ']wn']ﬂ-l’ﬂ = a;oumqgmﬂ%ﬁ — 1.00

19> UTTENA

27 NIANNU

x’(4, N = 212) = 2.29, p = .68, AGFI = .98, RMR = .01

MW 2 ANABIAUTENAL/ANINTINNIIAGUNNENIATE (1HNTB9-189neLIa)

anus1geanisiag

HANTATIAABLAINATILEANAANITIAGIN1IENATT WLIINAANAINEBARGDY
fudeyaidalszdng Aniinesddsznatluglasuuunnnsgusesiaudsdanalalilang
MsingIN9EnATg (1N5ed-1sanenina) wudminasssenaunauaiAnluman aun
0.26 T4 0.89 Tladdryn1eaiAnisiL 001 ﬁQLLﬂiﬁﬁﬁmﬁﬂmﬁﬂizﬂaumﬂﬁqdﬂm
ﬁ@ﬂﬁqmmmﬁﬁﬁu AB N1789%1 (invest) UTTEINIA (atmos) qﬁnmwmﬁ—% (body and

mind) N171U3117 (admin) WarANNAWFA (success) Tdavanlsaua naspalilil

'3 ¥ = . [ [y v
1. 29ALUTENBUATUNTANNY TINTTANU (investment) isznavsae ¢ daliun
o o 3 v = = v = v v
1) nMemiuguatleteadANTaI g 2) NIRBAITITEINTATNGY 3) NFFLUINITATINGT
luedAns 4) nsatuayuNINeINIadNgy 5) NMIRduTINBIYAAINTIURANTINATIIEY

a 13 v a ar o YV G|
waz 6) navuaunsUsEiiuedAnsainegy nsuTinslsanenunanipislulaqiiuseadull
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B HUTTAVENIN aBARAEINUWlELNUBITILNS  HNNTAANTTLTMNTAUNUNGBAAREINL
VINENINHBENANA IALIANIZNTINALARUNTRENNIAULARRATUEUNN BIANTNIATT
lutfaatiilianudAniuanuglunisiaueedruluesAnsiniy eesdin s sl
v ! | ! = (3 ! a v =2 ! o
yaanszandinuaiudiunilaesesrnsuasduasnibiyaainsantnniatlunuies aduayu
IypansuanspNAniuuaidsdlunslideyaiianissindula dnaziuasansNiuanan
Ao o & 3 v Al @ I3 ' v a v @
1A (Subharwal, 2014) ALY mﬂmﬂnﬂmmmmim:mumﬂml,mqmngﬁu EU?M’]?M@QL‘HM
I v aa I 8 | = '8 | °
LULRENNNIATgITATIND B U aarns Il gnaiiluesdnsuisanngs Tnansimue
wlaunansadnguluesansidaay Wugdsssn Jpousedies dusuuuuivanisiuinaeu
v | A ad a" s ! = = N
nra3egy nssuleung LUIMeUTenBnIINedAns NgNVTeYAAR LABNAINNILAEN
A gY@ a ea ¥ v @ = > a L v A
wae ] yaieltiiuuuanljus  azvevlviudinissngulaludaqiuinanisundoyming
Use@VBNaLATNDaUIANTNANGY SINTNARENTLTLAN NS UBIANILILANNANADYIDINITAT 19T
Tunsvinnu eansnadisangaszudnemsinanuliednedidss@nsnangeganuguniagnang

' a o v v A ! | | = 13
TNMYULAZAFILA Wﬁiﬁuﬂﬂﬁﬂ?g@ﬂNQMﬂqLL@ﬁLﬂu@’)uMuQsﬂﬂﬂfﬂ\iﬂﬂi‘

Winkler, Busch, Clasen and Vowinkel (2015) ¥NnNsAN®1I2azenauneanLnig
wazuwlasginssuaesditlunisvinunanisuasuilasguniszuazanuienalal uanuaes
WINAUW WU WORNgINLREN Mlsznauson nsatiuayunedsny nslidayanest iR
HAUNALLIEILAN ULaZN1TADANTINLINUNNIYINNY danasansiasulaamnlisaguniozans

o = o & o a s v o 1% ° Ao ]
WU TIAuFAN FauuAung (2557) laAnsiadaundanlunsyinnuntinananinugs
lunsvinureandanslsmenuns ludmadiinaudannsensasansisiige wudlanneli
\AnANNELlUNNTYINUAIUNTEaNNAIN FANAUEYEN uarlANINuATENTINTIBdANT
(organization’s share value) {ayaAaiinANgIlLuIINAULAY azifinAnuynALluasans
(organizational engagement) AN ANALTIIAANNATALAzIANlAlLUNNTYINOW Taauan

1 < I a aal | o o o  ar = ar ar YV o & a [ a
IMANUUANREURNANIAINIBLAZTAILA FINTNAMNASTNANA N UasANT IR uaNITn

o q v < | a o a | = ° v ¢ o [%
V]’]IM@Qﬂﬂ?UT?@‘LﬂWﬁNWEI TIULNHNTEAUUBDINANA R LL@%TQEILWNN@ﬂ’ﬂﬂ'ﬂLLﬂ@\iﬂﬂ?ﬂﬂiﬁ

2. @9AlszNaUAULITEINIA (atmosphere) Usznausag 5 48 Aa 1) Hungeqn
AuunInnTaivguetneaiilies 2) fimmnrssnufiuiunsaiiegy 3) ussennia
TN UTGIEINANNGITDILAAINT 4) ANWIIRADNMIYUTIA LAy 5) Avalaanst
Tunngvinenu meadegaliunesansueninilelianfuigegaiuuamienisadsgaliniaia
athviaiflesifiUsnfudfngnie annnundenlunsvhau meaduddAnyineliia

Usr@vsnn uazdss@vdualumsvinau asnniuFedinasdesiuyaansduesanslagmss
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anmuwanaaxliunsyinny Ussnausing annianaaNynIanNIENINLAZANTNIIAABNNIIAGLS
(Coffman & Gonzalez-Molina, 2002) MNANTNWIAABN LN TN UR AN NLUNZ /S
wadianulaaniareanweeasiiauasasla nnadluessnsfiazamnsovinaunulanaenld
1 3| a o v v 3 & 1 A A
atadulnfigy lunssaiudin wnanimuandenlunsyinnuiulivanzan wielanu
lailaands anfudmiuneunioantss@nEnInnIsynuIeIyAAINIINTIIN LA AL
o8 v a Ao o8 v a o
Ingenailiguninnmauasguninasmdeninauas uenantdauiluanwayinlinalsane - 1d
P14 Ao o A =~ = a an = 1
lodneau uasdanyigane Hacnudaslunisiiagifmsuazdisaainnislsenauednls
AItLNNTANENLUIARUTa AN LA uan wwansanlunisvnuRsudmdaudAy

ABNITNNNIUIDINTNIN UL LB EIN9E

uananmsanannLIndeniaiilniuddnanlsiuniliiansamuitaaiis
ussenmAliainauiiangy SalunnsaauilinanauunuiiduA mrai1aussennia
TiAnAnuglumsvhnuiudsdeniioyaains uazesdns aonpdasiunisdnmans Lu
Chen, Hannon, Laing, Kohn, Clark, Pritchard and Harris (2015) ‘ﬁﬁﬂmmmﬁmﬁuﬁ(
seieneruineaiuayuguaatluivnuiuRas@Rl Ui LI inen L wod winau
fruFnldsuneaiuayuguanagluiviney ity anmusndaslunisyinauia szsugaiianiy

ar ar & o

a Ao
ANNUTNUNNHNAAINUNAUU

3. asAlsznauamugunIwnie-1a (body & mind) dsznavsas 9 de léun 1) nag
AUARINNAIIBIATALATIARINT 2) N3dansyAaNsliiauiaanAdaaiuTyngnm
3) MIUsLugININIBIYAATINT 4) NITRUATUNANTTNGUNINIBILARINT 5) N1TAANTT
AMLATEATadyAANT 6) nstlasiuniaifing iR madunlae memeisiaumaanann
naviney 7) msdaasaliminanuianalalunisyinanuaesyaaing 8) nisaaasnliia
pgndluesdAng war 9) mrdusiiliiAnanusunaraansiuiuEintunnsina §i
fqunmmienazqun AR azaransoliavtihfidssanduiiesmnsovinauldnnung
uaniflildneR Sdsg@inim nisflani@ndinaquainnmiauasquaiwlaseassinnudng
uazanyTnid avdsaldesiidiausfiannge mefamheinmuazdudiuguninnig
uazgulailuddsiudmsidimemnay lulagiuiuieensudimadanauaguainnie

wazguanlanuiudsdrayniniazdatludineglanosanugranysnllaslnnn W AN

nM9ANEU89 Rodbard, Fox and Grandy (2009) Wu31 WHNIuNaIuazin
UNWTBIUNMIINUY MIINATRIlszandy 4aaAABINUNITIALTRY TGV NIYAULART)

wazAnLY (2551) MHANEIAMNNTIRALYINNUlUNNAGAAUNTTULAZAALTNT HANTANEN
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Y o dq/v aa o o & ar d' L3 ar d' o o
”memm@mmwmmmummummu 6 a9AdTENaunan mmﬂﬂi:n@umnmmmy
3 d@' = L3 aa; dy ag; d' =l @ |
NG BN mmﬂﬁ?zﬂ@uaﬂmw YRUNITFUNINVRLTDIUBIAIHLATEIR LAZANNHLALL9E

| 1% [ | @ go o Ay o = =2 1% a s
NINTNNE muumumLﬂummmmm;mmmmuqmslumimwLmuzgsuqummm (Goldgruber
& Ahrens, 2010) 1anaINi ADTUNTRINNTIINGNY (job condition) AINIRAUNENI9TINNNY
. . g = v ° a ' =
(somatic complaints) ANFANLUUDEAIAINNITNINU (burnout) AuanaANNanalalunig

! (job Satisfaction) (Van der Doef, Mbazzi & Verhoeven, 2012)

dvduanuienelalunsd fimnuilus smnaanlunmainanusauiuneluesing
iasaniul IR sRanlauNaumanaliduFadaenNILTe Annesnalalunisd fiianu
[~4 Y 1 = = [~1 YR Q" [~ a e v
Wuannidngeu luaey vielannge iuanianidunaainnisdfifnueesyananan
lyppatuimadavizavuamadlanazyinausalil (Chawsithiwong, 2007) uazanuianala
TUA N UNYINLAL AN AR LLULYINUUNINAABANLNNUABEIANT (organization commitment)
(Yang, Wu, Chang, & Chien, 2011)

& v a & .. . [ [ v
4. DIAUTENBUANUNNTLINNTEIANT (administration) dszneusae 5 48 laun
1) T2ULLASNAINNNTLIMINARALLNY 2) TEULLASNAINNNIAARIAANITYARINT 3) TTUL
vV o 1 v v =
waznalnnslisedasntdes 4) seuuuarnalnaaIpNmatiluendn uar 5) sruuLay
nalNNNTAFINATNANETIN A3es77aluadAnNT 199R AUAIUWY (2558) NA1AdN TidladnAty
naziganalignisiasgivlnuazdszauandiianailivung  arsinisaanisieaiy
o s = o o o A a i
NINENTNYEdatNNzaN TAaNNNTEIATY AT NILTMINIAIABLLNY (Yang, Wu, Chang,
& Chien, 2011) WATAIGANITIUNIZAN LAYANHITELLNNTANLANADLLNULAZAIGANTT
Tutlaqiiudy anpaslisumeaimuwaziulsdiianzan AnvissuunisdsudiunannsdJiRau
s g a = t2 v o o
Wadlunugilunsdiudineuunu IszuunisliAnugLasiUIANEINNTAIBINTNNY
v & A v o v a @ a Y a & aa
Iigeau Ademndlininnuliauannuandiuiarissuunisaeuauesdanniunaann
WHNU JN19d199aAN N IWelaaaninIuA aIANT Bt AN ILaNS BanutlaaIntivesnss
SN MIneNINYETIe9a9Ans NN EuanluNIaAITLLINSLEMTHARBLLVINNNTYINL
a YV a <1 ! vala a wea aa v o o ! a a A
Aa MinaAutlusssuseginansl)iRnusangs adalininanuinnuedeiilssa@nsng
494R  ATLIANAUNULATATEAN NN UNARSUUNUNTINNULTARAARBINUNANRR  LATHA

N7ALHUGINA

duiuRnsssnuaraTssraunuanTRRug urassvnlviaulueAnsatamiy
v @ A o w A v 8 % v A v v o=
lnatneasugy uReulaanudiiarTeaninanredadans Ineansa uinNedsgHesd

NAUARTIONABY HAMNIAINAINITOLUNITANALAUUUY HANNBEass 8ANY LATAITNDN
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uadsslamidousannnnndnsdlonidouny MNUNMIUTINTeAns laoaiuasunusssy
39T AzdaNmuIlTyAansluasAnsiAn s nuar AN nluNsIn LA EAN W

A o

Tudernlindnanfigy (nguauANATaIRTEsITN, 2558) TIHAIUVINIAARDIANTUINAINGY

5. a9ALlaznauguANdIsa (success) Usznaudng 2 Yo ldund 1) nefiessns
fanmsgnuilufiseniuresdsen wer 2) mafinanuianelarasdiunizng nefiesdnad]
unnsgnuiluiseniumesdaunariiuiEneiianaianelaiid iluadasioufiannusanus
$91 AN LI BIANTANTUIUANG 7] 2898IANTITRNIATFIWNUNITUTDIAUNIN INTIZNNT
muiunaiiesaunguifaliaunsoduedouasinsliiiunisiusesing 1 16 uazanuduia
MmN faaansadaldanidesasfiauresiuiinsinamelsluninEmstes
Haiiinnuge vnanuiarugy fazansnsndaiannugaliuiiinEnisliesnadlsydvdnm
BNEENIINTLAZ TN N AIAN AN TS NALe RN et s sy AviEnannsL fiTReu
PBIDIUINNTLIINENUNAFARTHQINWI LA LA (A18T8 LAIATR, RN Bunstlszas,
Anen Iwyadds wazassen fmsenandey (2555)) FatiunanalfiiRnuesaainsaziio

@'1ﬂﬁﬂHZﬂ’]?U’?‘M’lﬁ‘QﬂuﬂJ@ﬂ%I‘].I?‘WW?LL@%'LI??EIWﬂ’]ﬂﬂ’]ﬁ‘VT’N’]u

FIRNUNINUANENTTNNNTWBITELLTITANT (2556) bANANIDLUINIULAEATNNT
= o a o '8 v & A v i U2
ialdlunisdfulsanszuounistidmsannisaesasans seailunszuaunisiaiienman laun
Yo a va [ A e @ o @ A a v @ o '3
fruLEMsuasiNdulAdIWAY ATl ANNANTAEDANNIATTYININTL NS NN TBIBIANNS
Tfntlsy@AnsnminAaunu LledanauAuATlungsuLTnsuasgRdaulidnuds Tnanaans
v YV Vo a Yo a aa o o dy =
FeINTRILLENNTLATUNS LN TR UaeadpannnisineneniawasNunaaInlsanadns
o @ Y =2 a = Y A v oa g a a v
fnwlimals feiarsnnananuivanalasesgnAvieiLsine wananiilss@nsninenu
89ANT  ALlANNENANUHAELFAUeIRIANTALTIN  TUNATUANNAMNENTALUNITWRIU
= a o | ' o o s aa a a oA A a ada
WTDLTUTIANITIUAIUANS 7] UTenauiii ANHULIaIaIANTINU e @nEnW Aalnananii

[% @ Al v Vo o o
ATLATN Vmemﬁ’m LﬂuVlWQW@I@‘U@QQﬂﬂq LL@ﬂﬁﬁ‘Uﬂ’]i‘ﬂ@NiU@qﬂ@\TﬂN

AALEUA LS

datauanuslunisiinanisasulaly

1. panthasdlsenauililUdmlssfiusyfiguanarniaiy enussiuanuganes
asanslulsanenunaniaiy lnehalensnsaaauganiaznaiy (dses-leenenung) Tuld

2. panthasdlsznauilinzuuusvdsainasasetgunnaznasy Tanausuimm

= | v 3 ar '
?ZUULLZ‘Wﬂ@vLﬂL‘W@LﬂuLLu"JW’]ﬂuﬂ’]ﬁ‘@ﬁ‘WQ@“Hm@Q@Qﬂﬂ‘i‘ﬂq ﬁ?ﬂ[ﬂ@iﬂ
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vhanfisgiifiegauduiusiazuansenuiifiody deaztiharliAanesimunyaanald
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SApT A

naanssuUssnIe
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Effect of Multidimensionality and Reliability Estimation
Methods on Multidimensional Reliability and Effect of
Reliability Estimation

Wiphaphan Mukkhuntod’
Nuttaporn Lawthong?

ABSTRACT

The purposes of this research were 1) to study reliability coefficients obtained from 5 different
reliability estimation methods consist of construct reliability coefficient, multidimensional omega coefficient,
maximal reliability coefficient, stratified alpha coefficient and Cronbach’s alpha coefficient under
multidimensional measurement and 5 different multidimensionality levels. 2) to compare the efficiency of
reliability estimation between multidimensional reliability estimation methods and Cronbach’s alpha
method under multidimensional measurement and 5 different multidimensionality levels, and 3) to study
at which multidimensionality level Cronbach’s alpha method and multidimensional reliability estimation
methods can be used interchange. The data was generated using Monte Carlo method under 25 simulation
conditions under 5 different reliability estimation methods and 5 different multidimensionality levels which
each situation condition was repeated 1000 times.

Summarized results of the research were:

(1) When comparing reliability coefficients obtained from 5 different reliability estimation methods,
multidimensional methods had value higher than Cronbach’s alpha coefficient when multidimensionality
was small (0.1 and 0.3). In considering the trend of multidimensionality levels were increased, reliability
value of Cronbach’s alpha coefficient and construct reliability coefficient were likely to have higher value.

(2) When comparing the efficiency of reliability estimation obtained from multidimensional
reliability estimation methods and Cronbach’s alpha method, multidimensional reliability estimation methods
had more accuracy value and precision value than Cronbach’s alpha method. When multidimensionality
levels increased, accuracy value and precision value of Cronbach’s alpha method were likely to provide
higher value but precision of construct reliability coefficient were greater.

(3) Cronbach’s alpha method and multidimensional reliability estimation methods when
multidimensionality was greater (0.9) because reliability coefficient from Cronbach’s alpha method had value
closed to those from multidimensional reliability estimation methods except construct reliability coefficient.

Keywords: Multidimensionality, Reliability Estimation Method, Multidimensional Reliability
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0 _ bTAoATD
max — bTSxb

[4]
> a £ ° o o aa Aaa A Aa o ° | A

Adnlss@ndillmnnzduiunsdanvansiln InsusasiRdnlasaegademnindesusas
damnunlatademautesinnaniifauuy (parallel items) (Osburn, 2000; Kamata

et al., 2003; Widhiarso, 2007)

= "

ﬁaﬁﬂﬁa‘iﬁmswamaﬂs:ﬁm%m‘wmsus:mm@hmwLﬁmswumqa?ﬁ

anienarnuAdafifsadasmudnadefidauanalsranininaasnislszunuen
AaeuLunyRAuseanlfiflu 2 ngu (Cortina, 1993 ; Eid & Diener, 1999; Osburn,
2000; Kamata et al., 2003; Zinbarge et al., 2005; Ercan et al., 2007; Revelle & Zinbaag,
2008; McCoach et al., 2013; 177049% qUUAN, 2554) nquusnABTadeidaavIILan (Hi
duauesddsznen suaudemoin wazaweietng lnaflessiumesladumeniliiaiu
Usr@vBnmansnstlszanuanuifssuwyifasgdudag uaz nquieeasieladeiidea
AL 1 AN BBNAUETBINGNFRHNY ATNANRUSTEUINTBAININ UaE ANNANAUE
seninefif Taeiflossiuesdadtmaniiiandy dsr@vdnimans nsszanmuiipanufios

WULWYRRALANA

TunsisupTaiiaulamnenifadsANNANRUETLUNIN9RR anenanTaulasinaded

(Li, 1997; Osburn, 2000; Kamata et al., 2003; Raykov, 2012; W3 auniifia, 2550) wudn

Twdmneiiadafinanadmansznuiadoryssannuazlsy&ng iwaeanistlszan
a aa = = o aa ! @ aa o ' =

AILIERULUNYRR i Hesaniiuadeiinafaniniuniifaeinisinlaansanainfe

IHBILAUANNANNUSTEMINTRANAGIY  nsdanufardansendilndnsdanuuieniis
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NN FRTUNITLTENIAT AMTNUULWARR Aoslinanistlssanunlaiunnsieainnis
! a v e o £ 1 @ L s a o
UszanniAanuinedneduilszavauesrresnsauuna atndlsfimnalulaqriuiliianuiaels
a v 1 o ! o o ! aa o = YV o a &
nezyliptnedaaudianndniussendiinluseaula Asazanimolddnlssavsuaarives
ATAULNALNUNITUsENNIIAT L ULWIRRLY TunieanduiuilessAuanNdNiusTEudng

aada i o o \'3 a I aa | a a o’ a Q(
NRNAaAIRTLiNIsIntiuas ATl unniings daallssansnineesdulss@vsuaan

q
a

YBNATEULIAAARS LAY NITUTTHIUANAMNINEIRUUNY AT HANNMNIZANN TN

v ar o o I3 I aa o 6 o I aa ar 1
PR AN NANN UG UINNNFLTULN UM ENAINNTOULNA TN T TE NN IAINaNY
v @ I A aa ' A Ay Myo = = e o N aayy
aanliiluasingude 3ansdszanumpnamlidlimiatrnudniusseudnadm loun
1 ar a Q‘ a" a v aa | QA‘ q'q 0 =K = ar ar 2
ANANLTEANTANNINLNTLATIHEE LAZITNNTUTE NN WA AN NLNENTNNNNT AN DDA N AN WU
1 aa v 1 1 ar a QO‘ 1 ‘?: 1 ar a S v aa 1 ar a Q(
sEUINANG LA AdNLE @A LILLLTL mmmﬂimwﬁmmmmuwwm wazAANsdva
ANNINRNLUUENEA TunNavg e AANANNUSsEnIRRRAaAsaLaIANLLsUsausaN

1 aa a0 v v ] L ] v a a s 1
FENINARAAANINING gaud aanalianITnuaniuonuesyNtauvisndanuilslsauson
sevesAlsznay (@) ariladnlnaguevie @ azilalnalAsanuwyisndionansni (identity
matrix) Tumqnﬁuﬁmﬁmzﬁum’mﬁuﬂuﬁ(ﬁéwdwﬁﬁﬁﬁhQﬁu%ﬁﬂﬁ@m%ﬂu@mmqwLLmquu

a I3 a 1 ¢ d? = I~1 Yo PRV aa

PANYENG @ HAuansanAudnnIy auduawugliadssanuinliainasnislszinn

ANLLITNABINGN THANNUANANAUY LA TEAUANNANAUETENININB

andinaaludnediuasiiivitludaguiui FBnslssanuanuiieaiuansiai
aunsaliiAnUszinannuiaaiuas sy ana nmiuansinaiuldlunsasss Maandusiug
IR uAanAnEnadseifadeamudn TulaqiiudelinmaAnsnaansenuvasszs
pnNdUS T iR ANN R AT A euazLssAvE nmaaanLsranniAnAnL e
wuwvyiRegian wananiivhiideaguiidaauaanniosiu uanmsiduaansoudoantd
Hluaeangy nguusnAenUAdeRatuayUABnrLrzin A AN B adaAan1TATIET
asrlIznay (confirmatory factor model based approaches: CFA) lmgRanisilszuncy
pnadiesiidssava nmgeriaadudaulvnlunduiifiaedsnisie Emadszinumanudios
Faudnlszdnsanuiisaddaraaing (construct reliability coefficient or omega coefficient)
(Cronin, Brady, & Hult, 2000; Zinbarge et al., 2005; Revelle & Zinbarg, 2008) Lav
FEmslszunnAnanaTisdaa A @ s ana panaiiieaunugega (maximal reliability)
(Osburn, 2000; Margono, 2015; A730U9R QULAN, 2554) UALNgNTIAadAe MUARETaTLAYY
?J%ma‘ﬂixmmmmmLﬁﬂﬂﬁlaﬂs\lmeﬁmmuﬁz\uaw (classical measurement model based

approaches: CTT) laedgnistlszanmupnnanasniss@ansningangaiudalvg lunguil
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- . - e o £ & e ..
A N7 TN UAN AN HNTENARE AN AN LT AN DL AANLLILILLINTL (stratified alpha coefficient)
(Osburn, 2000; Kamata et al., 2003; Widhiarso, 2007; Widhiarso, & Ravand, 2014;

Kennedy et al., 2014) $188%88ATBINANNTINEREIUANNITOANHIIAAINIBNANTE198

NSaULLUIAANISIREY

anmsAnEenamsuazideifeadas (Adulf i RuNIaLLUIARNNTATE
FINNR 1 REANEN VB NATRIANNANTUEI IR FaruuslEauauTaEY 5 sEa
Aadiug Toun 1, .3, .5, 7 UaY .9 LaanBWaTedianIlsTan A AN iEa I uILIAY
5 3% ldun (1) AdndszAniannuiisaddaseadng (construct reliability coefficient: )
(2) ﬁﬂﬁuﬂixawﬁ@mﬁ%mUWﬁﬁa (multidimensional omega coefficient: wyp) (3) AN
mﬁmﬁmuuuqqqm (maximal reliability: Q. ) (4) AndulsLAnaLeannL UL LT Y
(stratified alpha coefficient: o) WAz (5) AdularAnaLoan109AsauLNA (Cronbach’s
alpha coefficient: «) 7ififialsz@ansanseinstszanumanufies FaRasauily 2 Fu
o fupnuusiug uazanugndies tnefianuusugniaanAAnaELBesdning (relative
biases: RB) LL@:mmgﬂﬁ@ﬁm@mm mmﬂmmLﬂ?i@ummg’m‘ummiﬂizmm (standard

error of estimate)

ANMUFUNUS 52NITR
¢1,=.1,.3,5.7,9

ANnuadesdung
(RB)

AU
waiugn

UszAnSnmuag
nsUsTaINL
ﬂ’A’]S.Iﬂ’J"ISJLﬁEJ\i
UUUNALIR

aa = :
FBnsUszanan e : E>
1) dulssAvsanuieadsasaie |3

dudszavlowiuuunviia :
ﬁuﬂszﬁm‘ﬁfmnm,ﬁw,t,uugnqm
Susvavisueanuwuuuteu

fulsvdviswoarhvesaseuuin

AMUAANALARDY
UATgIU (SE)

AW 1 NTAULWIAANITIAE

282



® Imwssos dnguna  uas algnial varmes &

AGAUUNISIE

a o < Hq v a aaa o a v o L a
QWNQ’QHﬂﬁ‘Q"Lﬂﬁﬁ‘ﬁLUEIU'Jﬁ'J@EIL?NVIﬂ@@QWJEIﬂW?@’]@@QQQWUHW?MLLUUNENMﬂWﬁ@

(Monte Carlo Simulation) WHBNNT3R8senaUAe 3 491 TALA @D1LNITIANaa9n kL1

M39ae NeanaesdeyalunIae inuvinsianslssdramneedisnsdssinumanuiies

Tun19398 Teaazamluaatl

o P Ao o Al = =1 o
1. @mum?mf%@mﬂﬂumm@ﬂ @mumimma’mﬂﬂuﬂﬁiﬂﬂwﬁLﬂumu

1) Tutaan99alulszaing (population measurement model) Aglun1gAnE

2)
3)

4)

5)
6)
7)

8)

Aa lumanisameiasrdsznauidediugu (confirmatory factor analysis:
CFA) pannIs

yi= A + g [5]

dla y; An Lnieafaasnaulsdunals (observed variables vector) UuNA
px1, 4 Aa wyisnFunminesddszney (factor loadings matrix) UU1A pxq,
& Pannmairassnulsulaniiefifaninisdn (latent variables vector) U116 gx1
UAY & AenmesaainNAaAAAeLluNITIA (measurement errors vector)

aum px1

WFAUDINNTIANAN UMY 2 WB (g = 2)

o v o 1 aa o = v o [~ v
RUIUTAAIDNADRNATAINITAAN 5 A0 N TaxLtu 10 98 (p = 10)

° £ = = a o |
AUUALS E~N(0,D) uaz ¢~N(0,¥,) HNa & ABLNYITNTGAINLLTLTIUTIN
FLWINHANITIA WUA 2X2 WAy ¥, = diag( ;) Aaluviandaaulsisauson
YRIANARIALARDUAINNITIA UYUIA 10X710

SLAUANMNANNUTTETUINRR NAWAAY .1, .3, .5, .7 WAT .9

| Ql' d‘ v a | aa o va o I o
ANANNNLNENIL NI DILARZNR NUUALANANYINAL .9

o ! A =< J v ! o 1
ﬁl’]'r]EI’W\W]EL%SLHW‘I??]ﬂﬂﬂ'qﬂqﬁuﬂiﬂﬂ‘ﬂu’]ﬂL‘Vl'Wﬂ‘]_I 1000 MUY

a

A5N17U 72N UANANNNNENNYINNNTANEIN 5 28 Usznaumis ANdNiTEan

a

Qn’
g

= a . oqe . . | o <
AN LTI ATIASN (construct reliability coefficient: w) ANANLT@Ns

Doy

TawMuUUNYRF (multidimensional omega coefficient: 2,,,) AdNszAND

waavuwULLLNTY (stratified alpha coefficient: @) ANANNINLILLILEIZA
U o a Q‘

) warAaNlsransieaan1aedATaULNA (cronbach’s

(maximal reliability: Q-

alpha coefficient: «)
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v o v v [ cale) ¥ o = &< S e
@Wﬂ‘ﬂ@ﬂﬁﬂumslwmdmu@ﬂﬂ‘&mﬁurﬂimﬂfﬁmﬁﬂﬁiﬂﬂﬂﬁmd@u@ﬁu%u 5X5 = 25

A0NUN1708 TULARLADNUNTDIE AR ENUUIA 1,000 UUIELAZNTZYINGINIAY 1,000 81

a | o | i v v ° &< & o
AnusnuaLargy (random number) Mllunsaiedayadnaese@uvinmy 15x1,000%1,000

= 15,000,000 f9

2. NM5ANRDILAYALUNISIAE

1)

2)

el LA ayATaaInINANIUNNT RN UUALUIO LATEINITIAY AANUUALH
wiiwes lulupanisiesziesmlsznauianaeil

1.1 Windweiiinesalszneudimagilunanumsnianaes lagdaAninny

A:(ooooo.s 8 8 8 .8)T
8 B8 8 8 8 0 0 0 0 0

1.2 WyiTndAnNulslsusaneesesrlszneulAwiniy ¢ = (¢1 ¢112>
Tned ¢, = .1, .3, .5, .7 UAY .9 AINAGL 2!

1.3 z@m%rfLuLmeLLmHmme’}ﬂsﬁm’mLLﬂiﬂmuéqmmmmﬂmmm?ﬁfau
ANNNIIA - ruARINIYENFUNMTne IR lsEne uLAT SR AN RUS
9XUINNNAUBINTTIRAINNNTANUIUAZLAINH AN y; = .3899, .4600,
15333, .6000, 6755 ; V; = 1, 2, ., 10 ANEIAL

a

AIAUUAAITNIIIRLADTLUIART [5] AN 1.1, 1.2 WAz 1.3 awyilsilasn

aaa

ANHINEIUULNYHANLYIATAVINAY .9

YA o o v ar 1 v aa o a v o
giduanaesiayaniotnentisnisarasauuuneuiaisialaeldnisAiuan
Aelallsunsy R nsanaesldumnaunail
v = o | s
2.1 @TNANMNARIALAAEUANNNNTIAULLGNAN £~N(0,¥,) Hazradntlsznay
welaan E~N(o,®)
2.2 divAnrasmaulsdaunala (y_i) mﬂmﬂmumwmﬁme‘l,l,@zﬁ?mj@ﬁmm
= o s a
ANNARIALARBUAINNNTIALAZRIALTENaLLINAIlUANN1TN [5]
% P Al | A v  aa < aa
2.3 Udayamduns Nlalddssanuainnuiasiagdsnislssinnms 5 35
A o = a Ay v ] aa
NUUR waztunAtlszaanNineanlaanLAasas

2.4 NTLYNTEIUABAAUN 2.1 T4 2.3 AU 1,000 AT
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3. LNUNNISNANTUN

InausinsiaNTLsE Vs waaianslssinnmANNITNE 2 tnow Usznausiog
ATANNANBEIANINS  UATAIARIALAADUNIATIUTBINTUTEHIUAI AN LA L LN
Taeialin1sulanaA1AMNARIALARD UNIATFIUN A NN ERITERgazI anaa N AN

ar a l:el ar ! d | o ¥
duilsrdns nsudsduresAnaniAa AR UNIATIIY TeaviBanLTusall

1) ANANNANBENANNNS (relative bias: RB) TdnNansaunilss@nsninueanis
UrzannuAn NN iRl uA ALY HgRTNITAUIIATY

RB,, =2m2 % 100
p cm = 1,2,...,5 [¢]

1ae?l RB, ADAIANANBIIENINSIUNTlszanaunsu LN NRues
Asnslszanoid m p,, ~ E(p) AeAadnuasandszanunnuiiasilaainaiand 1000 901

aaa a4 1 A va 2 a ayy °
UBIITN m AT p ﬂ@ﬂ'TV]LL‘V]@':’J\']SII@Qﬂqsﬂﬂﬁﬂi‘l@?\‘lv}iﬁ@’]ﬂﬂ'ﬁﬂ’]uqm

2) mm'mﬂmmﬂﬁaummgm (standard error: SE) l4hansauniss@nsnan
2BINNTUTTNIUATANHLTEN WAL LA WA NYNABIATUIIAIN AN AT ELLUNIATII LB

AL TE NN IR NN AR NLARLTALIRINNTANAD A9l

Y Pkm=Pm)?
SE,, = |—/——
rep-1 ;. m=1,2,...,5 [7]

1nef SE_m ?1@ﬁhmmmm?mumm@uiumﬂa:mmmmLﬁﬂqﬁfmﬁ%ﬂ?zmm

o ~ A o Ay aad . o
N m W Prm ﬂﬂﬂqﬂi‘m\l’?m@’]’?&lLV]EIQWIﬂ@’Wﬂ’JﬁV] m ‘Lm@um?@mmm k

Lﬁ@slﬁmmﬂ@mmmwﬂmmm?mummgﬁuﬂummiﬂ?:mmﬁm’m‘mm&
a o dymv = or a t{ ar .o e . .
lunsideiaseRsasilanaandntlsyd@nanisidsdiuaeinisilszunn (coefficient of variation

of estimate: CV) LmumaLLﬂ@mmnﬂ'ﬂmmﬁmmm?mummﬁmimma NN7ANUALAN CV

yinlgan
SEm
Cv, =5m % 100
Pm [8]
HanN15239¢8

\ aad ! P v ¢ o aa
ﬂ’]’émmwuﬂﬂu“ﬂﬂdﬁﬁﬂixw’lmvﬂ%’mL‘Vl?;l\‘i ﬂ’?Fﬂﬁl@ﬂ’]uﬂ’]‘imm@@\‘isﬂﬂx‘mﬁﬂ’]ﬁ‘ﬂ'3“334’1m

.3 aa 1 aa ! d’ aa n’: aa A U ar a Qf
YN 5 98 MNAITIN T WL ’]ﬁﬂ’]ﬁ“ﬂﬁ‘%&ﬂMﬂqﬂ’]’WNLWEI\‘ILL‘LI‘LIWHN[FIVN 498 AR ANANLTEANS
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{ a 1 o a Qe/ aa 1 ar a Q( i
ANMLTIENLTNLATIATIY ANANsEANBLaNIUULUNRR  AdNsrEVEANNIEILLUgIgR
U ar a Q‘ 1 z ! { ! { 1 1 s a Qf
LazANANUTLENBLA AN LLLLSTU flﬂ’]LrilaF_I‘U’ﬂ\?ﬂ’?ﬂiﬁN'\MﬂQWNLﬁHQQQﬂ’Nﬂ’?@llﬂﬁ‘ﬁ@'ﬂﬁ
a0 lﬂl 1 1 ar a Q(
Laan11a3IATaLLNA LL@%N’&QLLL‘]_Iﬂ\iL‘]_IuN’Wlﬁ‘i’]uﬁ@f;lﬂfnﬂ’?@Nﬂi‘t@VlﬁLL@@WW“HQQﬂﬁ‘@u‘]_l’ﬁﬂ
ar o o ¢ ! aa = I e a £ a a v @ acal Vi
Iuﬂqﬂﬁ‘ﬁim‘i_lﬂ"JWN@N‘WMﬁT$M’JWQNW emmmmﬂﬁ?mmﬁmwmmmﬂmmmq Lﬂu'lﬁmﬁﬂqﬂizﬂ"lm
= q‘ a = @ ::4'
ﬂQ’]NL‘V]ENQ\‘I‘WQW Lmzumummmummgmuqum

a |

a e o | a’/| o o o I3 ! aa =1 o aaa !
NANNTIALENLNTIN TLAUAMNANAUEILUINNAR (Tlutlaqandaninanan1dszunn
a o 6 v 1 a  ayywy aa ! aaa > a &
AATNENEN Tmwﬂumﬂizmmmmmmmimmmmwﬂ%mmm 2 78RR ANANUTTEANE
dl a U ar a Q( ao & dl ar ar ar
ﬂ’)’]MLV]FNL“T]\ﬂﬂ?Q@%‘/’N LarAaNse@ansiaani1eIATauLNA m’]@ﬁu LN@?ﬁﬂUﬂQWN@NWH‘g
! aa a & o Vo1 A Al v I o a &£
TEUIMNWHNRALNNUU LL@&VHIMV’Y]‘]J?&N’WM@QWNL‘V]ENVIVLGWWNﬂ’]@Nﬂi‘Z@WﬁLL@@W’]ﬂJﬂﬂﬂﬁ‘@uﬂ.l’]ﬂ

= D2 2R A any an i a aa aaa
Auualingunlnamdszanuanaiiesilianignislszanupanuieuuungia 3 35ae

< dl

! o a Qel aa ! g a Q( 1 3 1 s a
mmuﬂimwﬂmuﬁ%muwuum ANGNUTEANTULAANILLLLLNTY WarANENLTe@naANINe

WLLIGagR

M1519 1 ALeaE (M) uavdiudenuuuinsgiu (SD) vesAndszanmuanainasilaain

1ayATNABY 1,000 TR AUUNANITENITUTTNIUANMMIEN UATTEALANNENAUS

TEUINNA
FEAUAMNANNUETEUINNR
L IEET Vel 1 3 5 7 9

M SD M SD M SD M SD M SD

w 9343 | .0004 | .9372 | .0004 | .9403 | .0004 | .9434 | .0003 | .9467 | .0003
Qup 8992 | .0047 | .8995 | .0049 | .8989 | .0050 | .8996 | .0046 | .8991 | .0047
Qo 9046 | .0050 | .9035 | .0048 | .9019 | .0049 | .9017 | .0046 | .9005 | .0047

a .9000 | .0047 | .9003 | .0048 | .8997 | .0049 | .9004 | .0046 | .8999 | .0047

a 8179 | .0091 | .8464 | .0076 | .8662 | .0067 | .8828 | .0055 | .8946 | .0049

A1T9 2 LAANTBNANLN DT NI RANTun1lEANE M waeani s i AN Aa N e
melFannunisalsianmadanislssanuanu o 5 98 anansazwadn Tunsdli
e ALIAN AN WU T2 NI RN (r=.10 W8y r = .30) ‘?J‘Emiﬂi:mmmmmﬁmuuuwwﬁﬁ
filaz@vd nwlusnuenauadusn uaziuanugniasgainiddunlstdnueariaasarauing

P a o o o o ! a £ o
AN HATANNNAL D ENANANG (RB,,) uag AseansnisulsRuaadnisUseanns (CV,)
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k% ! = ! o a A( a @ aaada a a v 1 o

UBENIN "ﬂ\‘iﬂ’mNﬂﬁ‘Zﬁ’&Wﬁﬂ’J’]NLV]EJ\?LL‘LI'LI@\?’Qﬁ Lﬂu’lﬁVlNﬂi‘gf\iWﬁﬂWWsLuﬁ’]uﬂ'ﬂ"lNLLNUEI’]‘H@\?
1 tﬂ' aa td' 1 o a Q‘ td' a v [=1 aa

nrdszanniAn ﬂQqNLWﬂQLLUUWHNmZSQV}@ﬁ LLZ‘]%W‘]@N’]J?Z@W‘EW’NNLV]ENLT\TIF]?Q@?'N Wung

Mls=@nEnin TufuANNYNABIBINITUTE N UAIAMNINEIGINEN

NaMTARBENLNTIN sEAuANENRuS TR uiadeTiiannanelrsannm
vaanssznaA AU Rl uA N uA ALy Taeviliin relative bias 189A
fulsr@viaueanirasrsauinaiAnanad essiuanuANTus s iR RsdY wazdiil
# RB,, 193idulsravauaaviaesarautnaiivudliugdilngan RB,, 10d8matlszano
ALY 3 A3A0 AdusAnalowiuuumyEA Adsr@nsacan e

1o a & < d o 1o a & a a
A4 LarAaNUsransuaan uULILLNTEW %Qmiﬂgﬂ/WNﬂUﬂ’]@Nﬂ?‘éﬁ@WﬁﬂQ’]NLVIENL%\?I@?Q@%"I\?

a Q

aal = = o ar o ¢ ! aa a & o
AT RB_m zgwu INBRTEAUANNANNUTTEUINNNALANNUL AULAATIUNTN 2

uananBiananafalsrdninnaenslszinuAAsuLLRYEE Tusu

v o6 v Y a £ = o e o &
AugNRed Inevinliidn CV, 1eemantlss@nsuanri1enTauLnARAS aTsALANNANALS
| aa a & o 6 v i e a £ = v v v
FEUTNHFANTY UazviiliAn CV,, 1esrdulssansuaanirasaraunna duudlungidilng

1 a ! i aa a ! ar a Q‘ aa
A1 CV,, 18998N19U7TNUAIANMNEUULNIRR 3 T5A8 AdNUsz@nBlawmuuunyis

<

| e o £ = | e a &£ S o 1 e =

ﬂq@Nﬂﬁ“&C@WﬁﬂQ’WNLV]ENLL'LI'].IQQQG] LarMANU s sLaanIL UL LT %QMNS}J/’]NHUPH@Nﬂi‘zﬂVlﬁ
= a v A ! k4 a ar ar o & ' aa o

ﬂQ’]NLVIENL?NIﬂT\‘i@T’N NP1 CVm ARUUNAIN Iuﬂqmmumw@uwuﬁ?wmmm NG TN

NN 3

o o o o a Q( = 1
ANSIN 2 ANNANBENANANS (RB,,) Laranlsz@ansniswlonu (CV,) PBIALTENIDY
A A v 1% ° ° aa a
mwmmm”l,mmnmmg@m@m 1,000 A AULUNANNATNITUTENNTUANNTIEN LAY

TLALANNANNUSTLUNININD

FEAUANMNANNUSTEUNINAA
An1lszano 1 3 5 7 9

RB, | cv, | RB, | CV, | RB, | CV, | RB, | CV, | RB, | CV,
w 3.8070 | 0.0407 | 4.1347 | 0.0414 | 4.4729 | 0.0384 | 4.8242 | 0.0330 | 5.1865 | 0.0318
Qup  |-0.0869|0.5324 |-0.0569] 0.5403 |-0.1221| 0.5509 |-0.0434] 0.5137 |-0.0979| 0.5229
Q. |0.5074[0.5479|0.3878|0.5416|0.2142|0.5404 | 0.1860 | 0.5057 | 0.0604 | 0.5194
a, -0.0004| 0.5265 | 0.0333 | 0.5310 |-0.0312 0.5455 | 0.0437 | 0.5126 |-0.0108| 0.5230
o -9.1181/1.1111 |-5.9506| 0.8966 |-3.7595 0.7693 |-1.9155| 0.6214 |-0.6001 0.5514
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Critical Success Factors of Total Quality Management
Implementation and Organizational performance
in University Sector: A Proposed Model

Apinan Aue-aungkul

ABSTRACT

Quality management has been an important area of discussion for higher education
institution in many countries. Numerous studies have attempted to identify and generalize the
practices of Total Quality Management (TQM). Although these studies have recorded varied
findings, an analysis of the common themes provides a set of critical success factors (CSFs) of
TQM implementation. The purpose of this study is to identify CSFs of TQM implementation,
which are critical to university sector as well as to propose a relationship model of CSFs
implementation and organizational quality performance. To achieve these objectives, a literature
review of secondary data on the topic of TQM implementation in university sector was conducted.
An investigation of CSFs of TQM adoption identifies nine CSFs, which can benefit any universities
pursuing continuous improvement in their quality journey. These are: competent leadership and
commitment; staff/student involvement and empowerment; teamwork and coordination; process
focus; continuous improvement and innovation; performance measurement and benchmarking;
student, stakeholders and market focus; motivation, reward and recognition; training, learning and
education. In addition, the study proposes a model, which suggests TOM implementation guideline

as well as illustrates relationship of factors affecting quality performance in the universities.

Keywords: Total quality management, Higher education, Critical success factors,

Organizational performance
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Introduction

The impact of globalization and fierce competition forces organizations to
deliver high quality products and services to stay competitive in the business. Even in
higher education institutions, quality management has been an important area of the
discussion in the USA, Europe, Middle East, Africa, China, South East Asia, the UK,
Australia and New Zealand (Utas, 2016). Many universities have adopted Total Quality
Management (TQM) to retain the customers and delight their stakeholders (Aueaungkul,
2012). TQM can be seen as a management philosophy that focuses on improving the
quality of organization’s services which require all organization’s functional activities
to be directed toward quality improvement (Waddell et al., 2009). The number of
universities applying TQM has increased (Salameh, Alzyadal & Alnsor, 2011). TQM
concepts were first introduced into higher education in the late 1980s, resulting from
successful TQM adoption in the industrial sector and the need for aquality improvement
in education (Anninos, 2007). The concept of quality assurance was introduced in
higher education in the mid-1990s followed by the establishment European quality

assurance agencies (Anninos, 2007).

Quality assurance can be defined as systematic management and assessment
procedures to monitor performance of higher education institutions (Bin, 2015). In case
of Thailand, the higher educational institutions are encouraged to install quality
assurance system to improve the level of quality (Pitiyanuwat, 2011). It is claimed
that quality assurance and quality management should be taken into the considerations
when pursuing quality journey (Evans & Lindsay, 2008). Quality assurance is one of
important steps of TQM adoption (Zakuan et al., 2012). It has been suggested that
quality assurance is seen as one of the major components of TQM implementation
(Anwar & Jabnoun (2006); Zakuan, Yusof, Saman, & Shaharoun, 2010). Although a
number of universities have invested in quality initiatives (registration, physical plant,
bill paying and purchasing), most of them do not focus on academic activities such
as faculty tenure, curriculum, tuition and fee levels (Koch, 2003). From the above,
it is evident that TQM is receiving attention across the education sector (Saleki, Sabef,

Roumi, & Dezfoulian, 2012). Thus, the scope of this study is on TQM adoption in
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university sector. This sector is chosen as a focus of this study because of its importance
to economic growth and nation development. It is the fact that higher education
institutions generally aim to improve quality of people, which is a fundamental resource
in any countries. Universities provide students creativity, knowledge, skills and practices.
As a result, quality improvement in universities could affect the development of societies,

regions, countries and ultimately benefit mankind in general.

The implementation of TQM requires companies to adopt specific management
practices such as management commitment, continuous improvement, performance
measurement and benchmarking. These practices are commonly referred to Critical
Success Factors (CSFs) of TQM. CSFs are important areas which are critical to
successful competitive performance for the organization. They are the key areas where
‘things must go right’ for the business to succeed (Arshida & Agil, 2013). A review
of the literature on CSFs of TQM implementation showed that most of the studies
had been conducted in manufacturing and service sectors in general. There also is a
lack of study in regard to TQM in universities. Thus, a study of CSFs for TQM
implementation in universities is necessary and the finding would help university
management and researchers regarding how to implement TQM and focus on CSFs
in the adoption process as well as providing a scope for future research work in this

area.

Research objectives and methodological approach

This study reviews the literature on TQM implementationin university sector
and attempts to provide guidelines for higher education institutions in TQM adoption
as well as to identify CSFs of TQM implementation in the university sector. In addition,
this study aims to develop a model, which presents the relationship of TQM imple-
mentation and organizational performance in university sectors. To achieve these
objectives, extensive examining of secondary data in the area of TQM implementation

in higher educational sector was conducted.

An electronic literature search was performed through Google Scholar, Emerald,
ScienceDirect and International database of quality management journals. A systematic

search strategy was developed based on a preceding scope of studies involving university
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quality, TQM implementation and CSFs of TQM implementation in university sector.
Universities investigated in this study include both private and public higher educational
institutions. I also manually searched the reference lists of identified publications to
ascertain additional relevant articles. The last update searching was performed in July

2016. The author may be contacted for more information if necessary.

Research findings

Issues of university quality

Many universities have made substantial commitments to quality efforts. Students,
their families, employers in the labor market, educational administrators and government
administrators all expect high quality education for students. Basically, total quality
principles are based on three principles including a focus on customers and stakeholders,
participation and teamwork by organization’s members and a process focus supported
by continuous improvement and learning (Evans & Lindsay, 2008). Although quality
and its management concepts were firstly introduced many years ago, there is no

model to define and standardize quality in education (Saleki et al., 2012).

To begin with, quality efforts in universities can focus on the following areas:
Faculty and staff development and work life enrichment, assessment of student learning
outcomes, undergraduate education, graduate education, student services, administrative
processes and technology (Evan & Lindsay, 2008). Moreover, quality effectiveness
in academic institutions incorporate 5 components including physical environment,
resources, human resources, processes and products/services (In’airat and Al-Kassem,
2014). Furthermore, it has been suggested that the standard of educational quality
depends on the act of education (teaching, learning and evaluation processes), the
education environment (policies, laws, relations, models and expectations) and the
educational content (skills, values and knowledge) (Wahbe, 2003 cited in Salameh,
Alzyadal & Alnsor, 2011). It is evident that it has been suggested that quality in
higher education is a multidimensional concept, which consists of many functions and
activities including: teaching and academic programs, research and scholarship staffing,

students, buildings, facilities, equipments, services to the community and the academic
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environment.

Total quality in higher education incorporates eight components (Salameh et al.,
2011) including: students, faculty members, curriculum to develop students’ ability,
administrative leadership, physical potential, university-local community relationship,
independence and release from pressure to proceed with innovation and creativity,

diversity and disparity among universities

Very high quality universities illustrate superior performance inmanagement,
teaching, research and external engagement processes (Anninos, 2007).There are many
issues related to teaching quality including teaching abilities, knowledge of the instructor,
teaching approach, course structure and student learning. Accurate measurement of
teaching quality requires a comprehensive process and the evaluation should be based
on students’, colleagues’ and administrators’ rating of the above components. It is hard
to reach consensus about the quality of teaching since colleagues and administrators are
not involved in the teaching class. Teaching quality can be assessed through curriculum
design, content and organization, teaching learning and assessment, student progression
and achievement, student support and guidance, learning resources, quality assurance
and development, and instructor characteristics. Moreover, the identification of quality
in research is complex (Anninos, 2007). For example, the Australian Research Quality
Framework applies three measures to define quality in research: ranked output (i.e.
journal, conferences), citation data and grant income data (Research Quality Framework,
2006 cited in Anninos, 2007). Quality performance in research can be evaluated from
the number of publications, the number of citations, the amount of quality (i.e. awards
and honor) and the number of utilities (external income). Also, bibliometric indicators
can be used to measure quality in research. Quality research is closely related to quality
in scientific work. Quality scientific research can be measured on citations, awards,
peer review, the research effort made by the researcher, the researcher’s knowledge
and skills, the research environment, the scientific effect, the research policy and
financing. Excellent research can bring about advancement in scientific thinking, an
increased reputation of excellence and the generation of income. Furthermore, quality

in university social engagement in terms of contribution to society and economic
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development can be measured through the level of research findings that are adopted
by business and individuals, the promotion of results in scientific and technological

fields, and innovative activities to support the research findings (Anninos, 2007).

In summary, in the university context, quality in teaching and learning, quality
in research, quality in social involvement, quality of management and quality of
university infrastructure should be examined and taken into consideration to strive for
excellence. When adopting TQM, quality must be embedded in all policies, procedures

and processes in the university.

According to ASEAN University Network Quality Assurance (AUN-QA) model,
at the institutional level, QA criteria includes stakeholder satisfaction, strategic planning
(mission, vision and goals), policy plan, management structure, human resources
management, funding to achieve intended goals, educational activities of teaching and
learning, research activities, contribution to society and continuous improvement and
benchmarking to achieve educational excellence (Bin, 2015). Moreover, at the program
level, the implementation criteria includes:

e Expected learning outcomes, which answer the questions of how the expected
learning outcomes are translated into program and how they can be achieved
through teaching, learning and assessment(program specification, program
structure and content, teaching and learning approach, student assessment)

e Input (academic staff quality, support staff quality, student quality and support,
facilities and infrastructure)

e Quality enhancement (curriculum design and development, teaching and
learning, student assessment, quality of support services and facilities and
stakeholders’ feedback)

e Output (pass rates and dropout rates, the average time to graduate, employ-
ability of graduates, research activities and stakeholders’ satisfaction)

e Achievements of expected learning outcomes and the program

e Fulfillment of stakeholders’ needs and the continuous improvement of QA

system as well as benchmarking to seek best practices (Bin, 2015).
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It can be seen that quality in universities encompasses many aspects such as
strategic planning, program development, partnership building, teaching and learning.
Also, placing graduates in jobs, earning high satisfaction scores from students and
alumni, setting of methods for listening to and learning from students through their
academic careers are characteristics of high quality universities. It is claimed that TQM
can assist service organizations to attain performance excellence (Talib & Rahman,
2010). Excellence in higher education can refer to achieving the institution’s mission/
vision, accomplishing benchmarks and specified university measurements, best practices,
society involvement, effectiveness of cost control, customer/stakeholder satisfaction,
dissemination of good practice nationally and internationally, student learning results,
optimal use of university resources, positive atmosphere in staff and student environments,
optimal combination of teaching and research, and achieving quality teaching and

learning targets (Anninos, 2007).
TQM implementation in universities

There is no single, widely accepted TQM implementation model available for
higher educational institutions. Some guidelines for TQM adoption in universities are
discussed below. A number of studies have presented guidelines for TQM implemen-

tation in universities. This section outlines the key findings of these studies.

Previous study (Saleki et al., 2012) presented the following five steps for TQM
adoption in the higher education industry: training, review of culture of commitment,
review of management role, authority to change, review of reward system, and orga-

nizational members.

Report from other investigations (Campatelli, Citti, & Meneghin, 2012)
suggested that TQM adoption in universities should incorporate the following five steps:
1) Identification of customers, suppliers and other people involved in the processes
2) Evaluation of customers’ and other actors’ requirements and specifications 3) Design
of the service delivery processes 4) Development of strategies to reduce the time
required to carry out the processes and responding immediately to errors 5) Promotion
of continuous improvement by means of continuous evaluation of customer satisfaction

and indicators for process efficiency.
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Another study (Salameh et al.,, 2011) recommended following six TQM
practices to improve performance in universities: 1. Identifying the main beneficiary
of a university’s output 2. Developing the academic institution’s mission to enable
competition through quality performance of education programs, student scientific
experiments, services offered to beneficiaries, the presence of distinguished academics
and services provided to the surrounding environment 3. Setting up internal procedures
to achieve quality performance 4. Identifying individuals and groups who carry out
the responsibility of the selected criteria 5. Providing rewards and recognition for

quality achievement é6.Forming teams that are responsible for the quality program.

In addition to above TQM implementation guidelines, it has been suggested
that it is possible to conduct education development using TQM through two key steps.
Firstly, organizational staff should have a good understanding of TQM and the impact
of continuous improvement, along with a positive attitude toward TQM. To achieve this,
all individuals must receive adequate instruction and experience the practical effect of
TQM adoption. The second step in TQM development includes the further development
of employees’ knowledge, attitudes and skills. It is asserted that the effectiveness of
TQM relies mainly on the knowledge of people, which is related to employees’ attitude
and skills. Training in TQM concepts and tools can help organizations to release the
full potential of their workforce (Wehnert, 2009). Using an external facilitator for
training courses provides a more objective view of TQM adoption. Inadequate training
is a problem facing by many universities undertaking the TQM journey (Saleki et al.,
2012). Employees and middle managers need to be adequately trained, which can then

create a high level of staff commitment (Wehnert, 2009).

In higher education, training can be provided in three steps, which each step
covers a separate aspect of TQM implementation:
1. Plan: Management will define desired goals, the time frame to accomplish
the goals, the methods, roles and responsibilities, and details of assessment.
2. Control: Statistical quality control can be used to control quality.
3. Improve: The aim is to achieve performance excellence. Six Sigma concepts

can play an important role in quality improvement.
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Training can also keep employees motivated. Gaining new knowledge and skills
can reduce staff boredom. By promoting training as an investment by the organization,
employees will realize that they are valuable to their managers. Management should
motivate employees to make recommendations and suggestions for improvement. This
can create a positive attitude in the workplace. Although training may be costly, it
typically reduces total costs in the long term. An increase in knowledge can lead to
a change in attitude; in a TQM organization, this required for any members of staff
to become successful in their career. A negative attitude and approach toward TQM

can hinder the success of TQM adoption in universities.

There are performance measurement techniques that can be applied in higher
education institutions (Salameh et al., 2011). Firstly, self-assessment is an effective
tool to guide leadership on resource investment decisions, improving quality performance
compared with international standards. Secondly, benchmarking is an effective tool to
compare inputs, processes, outputs, systems and functions with those of competitors
and also to compare with other good practices in the market. Thirdly, ISO is a
widely accepted good standard for quality that many universities rely on in their TQM
journey. Also, quality assurance programs such as AUN QA can be seen as an

important step in implementing TQM in universities.
CSFs of TQM implementation in universities

CSFs can be defined as the critical areas of accomplishment for an organization
in order to achieve high quality performance (Talib and Rahman, 2010; Antony, Leung,
Knowies, & Gosh, 2002). They are crucial to the successful implementation of TQM.
A number of empirical studies have focused on the identification of CSFs for TQM
implementation (Talib & Rahman, 2010). Many scholars have discussed the practice
of TQM CSFs in the university sector (Anninos, 2007; Salameh et al., 2011; Saleki
et al., 2012; Zakuan et al., 2012; In’airat & Al-Kassem, 2014).

Firstly, the main principles of TQM oriented universities include a university
stakeholder focus, leadership commitment, staff participation and teamwork, a process
focus, measurement and management based on factual data, and continuous improvement

and learning (Anninos, 2007). Secondly, according to a study of TQM implementation
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in university by Zakuan et al. (2012), CSFs of TQM are management commitment
and leadership, continuous improvement, customer satisfaction, employee involvement,
training, communication and teramwork. In addition, Todorut (2013) suggests a set of
CSFs of TQM in universities including customer orientation, communication, continuous
improvement, corrective measures, cost of poor quality, supportive organizational structure,
change management, imagination, creativity, information technology, organizational

culture, teamwork and orientation towards the future.

Academic Quality Improvement Project (AQIP) suggest that high quality
university should focus on the practices of helping student learning, accomplishing other
distinct objectives, understanding student and stakeholder needs, valuing people, leading
and communicating, supporting institutional operational processes, measuring effectiveness,
planning continuous improvement, building collaborative relationship among faculties
(Evans and Lindsay, 2008). Moreover, a study by Potocki, Brocato, and Popick (1994)
explored how TQM was implemented in a university classroom. In this study, a number
of TQM concepts were applied to teach TQM principles to graduate students as part of
master degree program at Johns Hopkins University (Potocki, Brocato, & Popick, 1994).
These concepts include focus on the customer, empowerment, teamwork environment,
engaging the students in the continuous improvement process, data-driven decision-
making and leadership focus. Furthermore, a study by Saleki et al. (2012) described
six CSFs for TQM adoption in higher education institutions. These are funding, training,
rewards and recognition, commitment, teamwork and involvement. In addition, a study
conducted in the Faculty of Planning and Management at Al-Balqa Applied University
(Salameh et al., 2011) showed how TQM could be applied to improve quality in an
academic institution. The findings suggest the influencing factors that contributed to
the success of TQM implementation in Arab universities (Salameh et al., 2011) were
found to be: administrative leadership; quality management and process design with
continuous improvement; quality strategic planning; human resource management and
development; quality evaluation and measurement; data collection and analysis; teamwork
and integrated coordination; beneficiary satisfaction; creativity and innovation. Finally,
according to the Baldridge education criteria for performance excellence, the European

Foundation Quality Management and the Balance Scorecard high quality universities
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perform extraordinarily well in such areas as leadership, strategic planning, students,

stakeholders and market focus, measurement analysis, knowledge management, workforce

focus, process management and results (Anninos, 2007). Excellence in quality has been

shown to be related to six criteria: management leadership, human resources management,

business process management, customer and market focus, information and quality tools

utilization and business results. It can be seen that a number of studies have been

reviewed to identify CSFs of TQM in universities as shown in Table 1. It is important

to note that the above studies provide various findings but have similarly important

areas in common.

Table 1 Studies of Critical success factors for Total Quality Management in universities

In’airat and Al-Kassem
(2014)

Commitment and understanding from employees, Quality improvement
culture, Continuous improvement in process, Focus on customer requirement,

Effective measurement and control

Todorut (2013)

Customer orientation, Communication, Continuous improvement, Corrective
measures, Cost of poor quality, Supportive organizational structure of
network, Change management, Imagination, Creativity, Information technology,

Organizational culture, Team, Orientation towards the future

Zabadi (2013)

Effective leadership, Teamwork, Market focus, Cultural and Organizational

Transformation, Customer identification and focus.

Zakuan et al. (2012)

Management commitment and leadership, Continuous improvement, Customer

satisfaction, Employee Involvement, Training, Communication, Teamwork

Saleki et al. (2012)
Sabet et al. (2012)

Funding, training, rewards and recognition, commitment, teamwork and

involvement

Salameh, Alzyadal and
Alnsor (2011)

Administrative leadership, Quality management and process design with
continuous improvement, Quality strategic planning, Human resource
management and development, Quality evaluation and measurement, Data
collection and analysis, Teamwork and integrated coordination, Stakeholders
satisfaction, Creativity and innovation.

Anninos (2007)

Leadership commitment and strategic planning, staff participation and
teamwork, a process focus, measurement and management based on factual
data, and continuous improvement and learning, student, stakeholders and
market focus

Potocki, Brocato and
Popick (1994)

Leadership focus, Data-driven decision-making, Engaging the students in the
continuous improvement process, Teamwork environment, Empowerment,

Focus on the customer
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There are a number of similarities in the factors identified in the studies discussed
above. Competent administrative leadership is a key influencing factor in implementing
TQM and should be adopted by academic institutions (Salameh et al., 2011). The
implementation of a TQM program requires administrative support. TQM requires top
management to act as the primary internal change agent for quality improvement.
It also stresses the importance of empowering the workforce through delegation of
responsibility to frontline employees (Ebrahim, 2004). Quality is not in the products
and services but it can be obtained from well-designed processes (Campatelli, Citti,
& Meneghin, 2012). A process links activities important to produce the service and
increase understanding of the entire system. It is asserted that 94% of quality problems
come from the management system so employee participation to improve this system
and related decision making processes is required (Saleki et al., 2012). Teamwork,
involvement, coordination and continuous improvement can lead to creativity and
innovation in the university environment. The person who best understands the job and
how to improve the service and process is the one performing it (Evans & Lindsay,
2008). Learning, training and development are important to increase technical and
information skills (Salameh et al., 2011). To support continuous improvement in the
universities’ processes, they must apply measurement to gain visible and positive results
for their improvement. Furthermore, in the university sector, there are two types of
customer: external such as students, employers, taxpayers and community as well as
internal for example lecturers, administration staffs and university officers (Zabadi,
2013). Students and stakeholders (business or society) are the principal judge of quality.
Universities have to recognize their internal and external customers to meet or exceed
their expectation. Universities have to understand service attributes contributing to their
value, which in turn lead to satisfaction and loyalty (Evans & Lindsay, 2008). It is
also important to maintain positive relationship with students, staff, companies and
society. Based on the above, this study has identified a total of nine critical areas of
TQM in universitiesas shown in Table 2. According to the literature, they are the most
cited factors contributing to successful implementation of TQM in the university and
these factors are seen as CSFs of TQM in the university sector. Although some factors
such as change management, supportive TQM culture, communication, information and
technology are not included in the CSFs, the consideration of these factors when

implementing TQM would be beneficial.
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Table 2 Summary of CSFs for TQM implementation in the universities

Critical success factors

The literatures

Competent leadership and

management commitment

Zabadi (2013); Zakuan et al. (2012); Saleki et al.
(2012); Salameh, Alzyadal and Alnsor (2011); Talib and
Rahman (2010); Lenka and Suar (2008); Anninos
(2007); Potocki, Brocato and Popick (1994)

Employee/student involvement

and empowerment

In’airat and Al-Kassem (2014); Zakuan et al. (2012);
Saleki et al. (2012); Talib and Rahman (2010); Anninos
(2007); Potocki, Brocato and Popick (1994)

Teamwork and coordination

Todorut (2013); Zabadi (2013); Zakuan et al. (2012);
Saleki et al. (2012); Salameh, Alzyadal and Alnsor
(2011); Lenka and Suar (2008); Anninos (2007);
Potocki, Brocato and Popick (1994)

Process focus

In’airat and Al-Kassem (2014); Salameh, Alzyadal and
Alnsor (2011); Anninos (2007)

Continuous improvement and

innovation

In’airat and Al-Kassem (2014); Todorut (2013); Zakuan
et al. (2012); Salameh, Alzyadal and Alnsor (2011);
Talib and Rahman (2010); Lenka and Suar (2008);
Anninos (2007); Potocki, Brocato and Popick (1994)

Performance measurement and

benchmarking

In’airat and Al-Kassem (2014); Todorut (2013); Salameh,
Alzyadal and Alnsor (2011); Talib and Rahman (2010);

Anninos (2007)

Student, stakeholders and

market focus

In’airat and Al-Kassem (2014); Todorut (2013); Zabadi
(2013); Zakuan et al. (2012); Salameh, Alzyadal and
Alnsor (2011); Talib and Rahman (2010); Anninos
(2007); Potocki, Brocato and Popick (1994)

Motivation, reward and

recognition

In’airat and Al-Kassem (2014); Saleki et al. (2012);
Salameh, Alzyadal and Alnsor (2011); Talib and
Rahman (2010); Lenka and Suar (2008)

Training, learning and

education

Zakuan et al. (2012); Saleki et al. (2012); Salameh,
Alzyadal and Alnsor (2011); Talib and Rahman (2010);
Lenka and Suar (2008); Anninos (2007)
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Proposed model for the relationship of TQM implementation, CSFs
and quality performance in universities

Based on the literature review of approaches for TQM implementation and the
identification of nine CSFs in the universities, a model was proposed to illustrate the
relationship of TQM implementation, CSFs practices and improvement on organizational
performance. The model was presented in figure 1. Most universities are trying to
satisfy their customer’s needs and stakeholders’ expectations. The starting point of
any quality management framework especially TQM is the focus on customers and
stakeholders. It is important to identify their expectations. After that, these needs
will be translated into mission, vision and goals that actively respond to customer and
stakeholder expectation (Bin, 2015). This can give the direction to universities to
follow. The plan can be modified according to stakeholders and market requirement
(Todorut, 2013). These expectations are then translated into service specification and
organizational requirement. It is also necessary to assess organizational structures and
current situation of the market forced by competitors and government. If quality is seen
as an important mandate of universities, TQM can be used as a framework for their
quality journey. In the TQM implementation process, CSFs have to be highly practiced
in order to achieve high quality performance. Nine CSFs of TQM in universities were
identified in this study and they are important to effective implementation of TQM.
CSFs are the vital areas of exercise that must be carried out well if universities desire
to accomplish the goals or objectives (In’airat & Al-Kassem, 2014). CSFs can help
management to monitor the important part of quality project. TQM can be seen as
management policy and tools for utilization and exploitation of all universities’ resources
(Sabet et al., 2012). When implementing TQM, universities have to have supporting
culture, proper organizational infrastructure, sound management system as well as
quality approach, tools and techniques to support quality improvement initiatives
(Evans & Lindsay, 2008; Bin, 2015). It is important for management to change the
mentality and create supporting culture for TQM adoption in the universities to obtain

an increase of quality performances in education services (Todorut, 2013).
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Also, CSFs of TQM need to be supported by an integrated organizational
infrastructure as well as a set of tools and techniques. Effective practices of CSFs
can have a positive impact on the organization performance (Zakuan et al., 2012).
Long-lasting improvement needs significant attention to quality of the management
practices such as listening to customers, developing long term relationship, developing
strategy, measuring performance, analyzing data, involving organization members,
motivating employees and so on (Evans & Lindsay, 2008). Successful implementation
of TQM leads to many potential benefits including a reduction in cost for higher
education delivery, improvement in competitive position among other universities, and
enhanced quality and reliability according to government assessment (Salameh et al.,
2011). Other improvements offered to educational institutions by TQM include improving
the education process, making the educational environment more motivating, improving
educational curriculum, more effectively providing training services and reducing cost
(Peak, 1995 cited in Saleki et al., 2012). Furthermore, when applying TQM concept
in the classroom, students’ experience better understanding in course content, work
more effectively in teams, are likely to reach a consensus when making decisions.
Also relationship between students and faculty can bring about better learning and
teaching (Fogle, Kessler & Osborne, 1996). In addition, the expected benefits would
result in the development in educational activities, research and community service
offered by universities. Finally, the improvement can result inhigher employers, students
and stakeholders satisfactions resulting in long term relationship, continuous support

and cooperation by all parties.

Conclusion

Total quality management (TQM) implementation in higher education institutions
deserves researchers’ attention and the investigation on this topic can provide new
knowledge to improve the total quality management practices and outcome in the sector
(Zakuan et al., 2012). Based on the comprehensive review of TQM literature, this
study provides better understanding of university quality issues and guidelines for TQM

adoption in specific university sector. In addition, this study recommends nine CSFs,
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which are crucial to an implementation of TQM in universities as previously discussed.
For instance, universities can listen to student feedback, encourage students to participate
in course design, nurture teamwork environment among students and instructors.
A proposed model in figure 1 can also be used as a framework to implement TQM
and to better understand the relationship of TQM implementation, CSFs and quality
performance. It can be seen that TQM recognizes all fundamental business activities
such as role of leadership, importance of strategic planning and the use of information
to make decisions. These business activities need to be aligned with quality principles,
linked together as a process, and be measure to continuously improve the performance.
Effective quality management can lead to performance excellence that brings into line
all organizational activities resulting in an increase in value for stakeholders and
contributing to overall effectiveness and sustainability. An investigation of CSFs can
contribute to an increase in possibility of success in TQM implementation and virtually
result in improved quality performance. The finding of CSFs identification in university
sector can be used as a guideline in the implementation process by practitioners. Also
a proposed model can be used by researcher to better understand the relationship of
TQM implementation, CSFs and organizational performance. It is important to note
that there is a lack of the TQM literature in university sector. More research is
needed to test the CSFs in the sector as well as other specific sectors such as banking,

tourism and hospitals.
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Organizing Thai Cultural Wisdom and Resources to
Develop Young Children’s Experience in Learning Centers:
Longitudinal Study

Anyamanee Boonsue'
Surasak Kao-iean?

ABSTRACT

This research had two research objectives which were to design the organization of learning
centers for young children using Thai cultural wisdom and resources to produce instructional media for the
learning centers, and to develop young children’s experiences based on the designed organization of learning
centers. The longitudinal action research based on PDSA cycle consisted of 2 phases: pilot phase and action
research phase. The research cases were kindergartens and child development centers from 4 provinces in
4 geographical regions. The key informants consisted of the administrators of the districts, and primary
educational service areas, young children, teachers, school principals, and parents, also including graduated
and undergraduated students who were research assistants. Data for this research were contexts and
resources, schools and learning centers conditions before and after development, development outcomes and
reflections on organizing and using learning centers to develop young children’s experiences. The research
instruments were interview schedules, observational recording forms, questionnaires, focus group interview
quidelines. Data analysis methods were descriptive statistics, content analysis and comparing analysis results
among case studies.

In conclusion, the research findings indicated that all 4 case studies had similar contexts with
limited budget to organize the learning centers, all of which were equipped with ready-made media, less
usage in centered-based teaching because the teachers” were still not understood of the process and ways
of teaching in this kind of learning. After the development, all case studies were capable to adjust seven
learning centers in the classroom based on multiple intelligences using media produced from local resources.
The outcomes of the usage of the learning centers were as follows: the teachers were able to teach the learning
content unit integrating with Thai cultural wisdom and resources, the results of which helped young children
to begin their learning from exploring the properties of media through sensory integration such as seeing,
touching, smelling and hearing, and were capable in identifing the detailed characteristics of the learning
media; and acquired the initial skills necessary for advanced learning related to self-discovery, all of which
were the foundation for the further development of multiple intelligence based on the project spectrum.

Keywords: Learner Centers, Experience Development, Cultural Wisdom, Multiple Intelligence, Action
Research
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ABSTRACT

Dual language (DL) programs support a perspective that promotes the development of
one’s native language while seeking to add a second language to the students’ repertoire of language
skills. Consequently, DL programs are shown to increase academic achievement for both groups
of native language speakers through the successful adaptation of a second language learning
strategies. The study aimed to examine the math and reading achievement of native English
speaking students who received DL instructional program (i.e., English and Spanish languages)
at a rural Midwestern elementary school in the U.S. Findings indicated that English dominate
students within the dual language program have comparable academic achievement as measured
by the Measures of Academic Progress in reading and math to their non-dual language peers.
Thus, these students were able to achieve similarly to that of their peers while learning a second

language.
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Introduction

The demographics of elementary and secondary schools are quickly changing
as a result of higher immigration rates within the United States (U.S. Department of
Education, 2002). This is evident when looking at the demographical changes in any
school district throughout the country. This shift is occurring concurrently with the
implementation of the No Child Left Behind Act (NCLB) (2001) and Every Student
Succeeds Act (2016). This act requires immigrant students, who are often in English
Language Learner (ELL) programs, as well as all other students, to be at the proficient
level on English based assessments, regardless of the use of different accommodations
(NCLB, 2001). Even with the help of an ELL program, it still takes a child five to
seven years to reach the academic language proficiency in English to perform well
(Rhodes, Ochoa, & Ortiz, 2005). This means that a child learning English as a second

language may never be proficient at the elementary level.

The No Child Left Behind Act (NCLB) of 2007 significantly altered the U.S.
educational system. Section One of NCLB outlines the intention of the Act: “To close
the achievement gap with accountability, flexibility, and choice, so that no child is
left behind” (NCLB, 2001). Furthermore, the Act has amendments to Title I regarding
the academic achievement of the disadvantaged students. Particularly of interest to this
study is the Statement of Purpose for Title I under section 1001[3], “This purpose can
be accomplished by closing the achievement gap between high- and low-performing
children, especially the achievement gaps between minority and nonminority students,
and between disadvantaged children and their more advantaged peers” (NCLB, 2001).
NCLB (2001) requires that schools complete state-wide assessments to determine
Adequate Yearly Progress (AYP). It requires that schools show progress in test scores
across the whole school and in specific demographic groups such as students with
low socioeconomic status, students with disabilities, students with Limited English
Proficiency (LEP), and students from diverse racial and ethnic backgrounds (Linn,
Baker, & Betebenner, 2002). Furthermore, all students are expected to be at proficient
levels by the end of 2074. Inability to meet these goals can result in loss of funding
along with various other repercussions depending upon how long schools fail to meet

their AYP goals.
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The impact of NCLB has been felt around the nation, as schools scramble to
meet expectations. Darling-Hammond (2007) stated that NCLB has unintentionally
penalized the same disadvantaged demographic the Act was intended to help. The
schools that are failing are often the same ones with the high poverty and ELL levels
(Darling—-Hammond, 2007). Thus, the NCLB appears to be extending the achievement
gap because the schools are not able to financially make any gains to help improve

student performance.

The NCLB Act leaves schools with no choice but to engage in high-stakes
testing where the school’s future becomes solely based on test scores. However,
studies have shown that high-stakes testing does not lead to greater student performance.
For example, Marchant, Paulson, and Shunk (2006) analyzed data from 300 testing
samples taken from three different testing periods (1992, 1996, 2000) in 50 states
involving fourth and eighth grade student performance on the National Assessment of
Educational Progress (NAEP). The study results showed that there were no significant
differences between those with high-stakes testing practices and those without
high-stakes testing practices. In addition, Bandeira de Mello (2011) showed that there
is wide variation among states in the rigor of their standards. Meaning, not only is
there no difference between high and low stakes testing, but there is also too much
variability to determine the overall effectiveness of the tests and whether states are

actually meeting the idealized standards set in the NCLB Act.

The NCLB Act intended to help disadvantaged students. One group it strived
to help was children in poverty. There is evidence that poverty is a strong predictor
of lower academic performance among children (Malecki & Demaray, 2006). When a
child lives in poverty, they have challenges in meeting their basic needs which takes
away from focusing their attention on academics. Payne (2005) defines poverty as the
degree to which a person goes without resources, such as financial, emotional, mental,
spiritual, physical, support systems, relationships/role models, and knowledge of hidden
rules. Research also has shown that wealthy school districts spend ten times more on
student education than the schools that have higher poverty rates (Darling-Hammond,

2007). The lower SES schools are not equipped with sufficient libraries, quality teachers
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or technology. They also have larger classroom sizes and fewer special services to
accommodate the struggling population. This again adds to the fact that students in
poverty perform lower than wealthy students because they do not receive adequate
funding to support their needs (Darling-Hammond, 2007). Additionally, the consequences
of not meeting AYP under NCLB leaves these lower SES schools without funding

needed to raise the performance of the students (Darling—Hammond, 2007).

Researchers commonly look at free and reduced lunch status as a way of
differentiating students in poverty from their non-impoverished peers. In order to
qualify for free meals, the family must have incomes at or below 130 percent of the
poverty level. Families with incomes between 130 and 185 percent of the poverty
level can qualify for reduced meals (National School Lunch Program, 2009). Studies
have found a significant negative correlation between students who receive free/reduced
lunches and high school students’ standardized achievement scores (Malecki & Demaray,
2006). The University of Minnesota (2002) found that students who qualified for
free/reduced lunches had lower mean scores on the Minnesota Basic Skills Test in
both reading and mathematics. In addition, the study found that the achievement gap
between the students who qualify for free and reduced lunches and those students who

do not qualify continues to widen as they progress through school.

Another diverse group that is negatively affected by the NCLB Act is the
English Language Learners (ELL) population. Research has shown that ELL students
are more likely to score below proficient levels in both reading and mathematics when
compared to other student groups (Fry, 2008). In fact, it takes ELL students five to
seven years to acquire the language development necessary to be proficient in cognitive
academic language proficiency (CALP), which dictates the language skills necessary
to participate and be successful in academic activities (Rhodes et al., 2005). ELL
students are required to take the same academic tests as those taken by native English
speakers and are expected to perform at or above the proficient level (Menken, 2010).
According to Darling-Hammond (2007) even NCLB recognizes this population may
have difficulty in reading, writing and understanding English to the point that it would

interfere with the student’s ability to be proficient, yet requires these students to be
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proficient on tests written in English. The struggles of ELL students, on these tests

end up hurting the school because their scores do not meet proficient levels.

When the two variables of poverty and ELL are combined, the results can be
catastrophic (Gandara & Baca, 2008). According to Ohmstede Beckman, Messersmith,
Shepard and Cates (2012), ELL students who received free and reduced lunch were
at greater risk of having lower scores in statewide reading assessment than students
who only received free and reduced lunch. Research has demonstrated that ELL students
can reach or exceed performance of English-only peers given adequate time for growth
(Gandara & Baca, 2008). However, these students are not initially able to score as
well as their English-speaking peers on English assessments. Thus, NCLB sanctions
for performance deficits can be devastating for schools that have a high proportion
of ELL and poverty population (Gandara & Baca, 2008). The failure to meet AYP
standards results in the school being placed on the “failure list” and often having
funding cut. As a result, not only does the practice of high-stakes testing overlook
the steady growth in ELL students, but it also pressures teachers into teaching to an
English-only assessment, hindering the development of ELL students and preventing

them from being successful (Gandara & Baca, 2008).

In order to meet the NCLB guidelines, Nebraska has implemented the Nebraska
State Accountability test (NeSA). The NeSA assessment system was implemented
in 2008 after the passing of Legislative Bill 1157 which required a unified statewide
assessment of academic standards in reading, mathematics, and science in K-12 schools
in Nebraska (Data Recognition Corporation, 2010). The NeSA Reading test was first
offered in spring 2010 for grades 3-8 and grade 11 (Data Recognition Corporation,
2010).

It is common practice in Nebraska that schools use additional assessments such
as, Measure of Academic Progress (MAP) and AIMS web Oral Reading Fluency (ORF)
to measure progress in math and reading throughout the state. These are commonly
used in the sample district to measure progress and are acceptable to the State of
Nebraska. In Nebraska, many school districts are choosing to use the MAP standardized
test to measure the quality of their schools and some school districts have adopted

curriculum-based measurements to guide their improvement plans.
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To address the performance needs for NCLB and federal guidelines, various
programs have been implemented to bridge the achievement gap. This study focused
on one type of instructional program, Dual Language (DL) program. DL programs
support a perspective that promotes the development of one’s native language while
seeking to add a second language to the students’ repertoire of language skills (Mora,
Wink, & Wink, 2001). There are four overlapping philosophical goals of the Dual
language program: high academic achievement in two languages, development of
bilingualism and biliteracy, high levels of self-efficacy, and positive attitudes across
cultures (Lindholm & Fairchild, 1990). Additionally, DL programs are shown to
increase academic achievement for both groups of native language speakers through
the successful adaptation of second language learning strategies (Lindholm-Leary,
2001). Although Dual Language programs vary widely in design and implementation,
they all share certain characteristics. Students in the programs include some native
English speakers and native speakers of another language. These two groups of students
study together most of the day. In their classes, students learn language through
academic content instruction in both languages with a central goal of becoming proficient
in using two languages for communication and learning (Lindholm-Leary, 2001). The
model the researchers are interested in is the 50-50 model. In the 50-50 model, students
learn in each language about half of the time throughout the program (Lindholm-Leary,
2001). In many programs, all students learn to read in their primary language and then
add the second language. Time for the two languages may be divided in various ways

such as half day and half day or alternate day.

Research has shown that children in bilingual programs score higher on English
tests than do children in all-English immersion programs (Francis, Lesaux, & August,
2006; Genesse, Lindolm-Leary, Saunders, & Christian, 2005; Rolstad, Mahoney, &
Glass, 2005; Slavin & Cheung, 2005). Studies also show that non-English speaking
children from low-income families lag behind their English-speaking peers when they
enter kindergarten, even if they attended early childhood programs (Reardon & Galindo,
2006). The gap in academic achievement widens as children grow older (Reardon &

Galindo, 2006). This suggests the need for high-quality early education focused on
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reducing the school readiness gap for the non-English speaking population. Longitudinal
studies with monolingual English speakers found that children’s language abilities
at a given time play a powerful role in shaping their subsequent reading success
(Scarborough, 2001). For example, research with monolingual English speakers showed
that Kindergarten vocabulary predicts fourth-grade (Spira, Bracken, & Fischel, 2005)

and seventh-grade (Tabors, Snow, & Dickinson, 2001) reading fluency.

The majority of current research focuses on how DLL or ELL students are
performing, however, minimal research exists involving the English Dominate group
in a DLL program. Therefore, the purpose of this study is to evaluate the efficacy of
the Dual Language Program for the English dominate students. Specifically, the study
sought to investigate whether math and reading achievement differ for English dominate
students in DL and non-DL programs. It also examined whether an interaction of
assessment time (fall and spring) and language program (DL and non-DL) has effects

on math and reading achievement.

When giving consideration to previous research, it is hypothesized that the
English dominate students in the DLL program will have a higher overall mean of scores
on the MAP assessment when compared to the comparison group. This hypothesis
is based on the research that states children in bilingual programs score higher on
English tests than do children in all-English immersion programs (Francis et al., 2006).
Therefore, it is of interest to see if the same can be true for the English Dominate

group in a DLL program.

Research Method

Participants

The study utilized archived scores from 120 4™ and 5™ grade English dominate
students in math and reading on the Measure of Academic Progress (MAP). The
students were enrolled in a Midwestern public school district’s during the 2011-2012
academic year. The school district enrollment is comprised of 80.25% of students who
qualified for free/reduced lunch. Student distribution by race consisted of 17.5% White,

6.5% Black, and 75% Hispanic.
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Two groups of students comprised the sample for the study: the English
dominate language students within the dual language program and the English dominate
students who are not in the dual language program. The students in the Dual Language
group come from one elementary school. Each year 40 students are enrolled in the
Dual language program at the Kindergarten level. Approximately 30 students are English
proficient, meaning that they come from English speaking homes, and approximately
30 students are proficient in Spanish, meaning that they come from Spanish speaking
homes. The students receive 50% of the education in English and 50% in Spanish.
In addition, the students are required to meet the same curricular objectives as
the regular education classrooms within the district. For this program, there is also
additional requirements that the parents must meet. First, they are required to make sure
that their child attends daily and not have extended absences during the year. The
parents are also required to read to their child for at least fifteen minutes in English
and/or Spanish every night and document the reading time on a reading log provided
by the classroom teacher. They are required to work with their child on any homework.
Finally, the parents are required to volunteer ten hours of their time throughout the
school year. The program does not allow any new children into a cohort after the first
grade. The comparison group is from other buildings and is demographically matched

to the DLL group.
Instrumentation

The Measure of Academic Progress (MAP) is a computer-based test that
assesses students’ achievement of basic skills math and reading. The difficulty of the
questions on the MAP automatically adjusts based on the student’s response. These
scores are reported using RIT (short for Rasch Unit) score. Low performance on the
MAP test corresponds to RIT scores of below 161 and scores of 230 or higher indicate
above average performance. There are three types of reliability for the MAP test
(Spies, Carlson, & Geisinger, 2010). Reliability estimates for total scores range from
.92 to .96 across Grades 2-10 in each subject area. Test-retest reliability is in the range
of .77 (Grade 2 Math) and .96 (Grade 7 Math) and increased with age conditional

standard errors of measurement are relatively small among all test situations (subject

351



& Dual Language Program and Academic QOutcomes: ¢

Looking at the English Dominate Students

and grade). Overall, the MAP appears to be reliable (Spies et al., 2010). Relevant
validity coefficients show a fairly strong correlation between MAP and Achievement
Level Tests scores in math, reading and language. (Spies et al., 2010). Concurrent

validity coefficients range from .78 to .88.
Procedure

The first step in the research process was to obtain permission from the school
to use their archival data. The second step in the process was to obtain IRB approval
from the University of Nebraska at Kearney. Once the researchers gained approval, data
were accessed and participants were de-identified for the purposes of confidentiality.
The data then went through a demographic matching procedure to account for SES.

The data included MAP math and reading scores from the fall and spring semesters.

Results

To examine the impact of dual language program on academic achievement of
English dominate students, a two-way mixed ANOVA was conducted separately for
MAP math and MAP reading. Time of assessment is the within-subjects factor with
each student’s achievement assessed in the fall and spring terms. Dual language program
is the between-subject factor that subdivided the students into two groups: attended

and not attended dual language program.
Impact of Dual Language Program on MAP Math

Results of the ANOVA for MAP math indicate that time of assessment as a
main effect within-subjects factor is significant, F (1, 118) = 279.7, p < .05. Students
improved in their MAP math from fall (M = 195.96, SD = 12.31) to spring (M = 206.83,
SD = 14.07). Thus, the hypothesis that math achievement of student significantly

improved from fall to spring is confirmed.

On the other hand, dual language program as a main effect between-subjects
factor is not significant, F (1,118) = .06, p > .05. MAP math of students who attended
the dual language program (M = 201.56, SD = 13.04) and those who did not attend

the dual language program (M = 201.23, SD = 12.61) are similar. Thus, the hypothesis
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that math achievement of students who attended dual language program is significantly

higher than students who did not attend dual language program is not confirmed.

The interaction of time of assessment and dual language program is not
significant, F (1, 118) = .31, p > .05. As shown in Figure 1, fall and spring MAP
math scores of students who attended and not attended dual language programs are
very similar. Thus, the results confirm the hypothesis that interaction of time of

assessment and dual language program does not impact math achievement.

MAP MATH-ENGLISH DOMINANT

208 207.05

206
204
202
200
198

MAP SCORES

194 195.86

FALL SPRING

=—t—DL === Non-DL

F...=279.7, p< .05 F, =059, p< .05 F, =307, p< .05

TimexDL ™

Figure 1 Mean Scores of English Dominant Students in MAP Math

Impact of Dual Language Program on MAP Reading

Results of the ANOVA for MAP reading indicate that time of assessment as
a main effect within-subjects factor is significant, F(1,118) = 1.5.42, p < .05. Students
improved in their MAP reading from fall (M = 193.26, SD = 14.07) to spring
(M = 201.38, SD = 13.01 ). Thus, the hypothesis that reading achievement of student

significantly improved from fall to spring is confirmed.

On the other hand, dual language program as a main effect between-subjects

factor is not significant, F (1, 118) = .16, p > .05. MAP reading of students who
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attended the dual language program (M = 196.27, SD = 15.22) and those who did
not attend the dual language program (M = 197.32, SD = 13.12) are similar. Thus,
the hypothesis that reading achievement of students who attended dual language program
is significantly higher than students who did not attend dual language program is not

confirmed.

The interaction of time of assessment and dual language program is not significant,
F (1, 118) = .20, p > .05. As shown in Figure 1, fall and spring MAP reading scores
of students that attended and not attended dual language programs at are very similar.
Thus, the results confirm the hypothesis that interaction of time of assessment and

dual language program does not impact reading achievement.

MAP READING-ENGLISH DOMINANT

205

200

190

MAP SCORES

185

180
FALL SPRING

=—t¢—DL =<ff-= Non-DL

F.

Time

=105.42, p< .05 F, =16, p< .05 Fy, .p=-20, p< .05

Figure 2 Mean Scores of English Dominant Students in MAP Reading

Discussion

Students attending a dual language program in the state of Nebraska is a
novel concept. Currently, Nebraska has two districts that have DLL programs. Research
is needed to help with this expansion. The goal of this study was to help strengthen

the argument for change. It was hypothesized that the English dominate students in
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the DLL program would have higher overall mean of scores on the MAP assessment
when compared to the English Dominate non-DLL group. This study does not support
previous research that stated that DL programs are shown to increase academic
achievement for both groups of native language speakers through the successful
adaptation of a second language learning strategies (Lindholm-Leary, 2001). The results
show that the DLL students and the non-DLL students are achieving comparable
increases in both reading and math MAP scores, with each group increasing about
ten points over the course of a year. However, even though there was no significant
difference between the two groups, it is important to note that the English Dominate
group was able to maintain the same academic growth rate as the comparison group
while developing mastery of a second language. The ability to be bilingual will

continue to be helpful as the demographics in the United States become more diverse.

The results show that while there is no significant difference between groups
due to the implementation of the DLL program, neither group is exhibiting negative
effects on their academic achievement. In addition, it is hypothesized that the reason
there is no differential progress for this study, is the short span of time from the Fall
MAPS to the Spring MAPS during one academic school year. It may be true that the
achievement of the students in the DLL program versus those not in the DLL program
may be different over time. Another factor that could have contributed to the lack of
differential results, is the fact that the data were limited to the MAPS scores and that
there might be other cognitive and academic measures that could be better indicators

of differential performance between the two groups.

Limitations of the study include the small sample size. The Dual Language
Program in the district only admits a small number of students each year. As a result,
the researchers had access to a limited sample for the matching process. Additionally,
the matching process might not have been perfect, which omitted some student scores
and removed outliers. The researchers found it difficult to find identical matches for
all participants in the DLL program. A final limitation is that only one measure, MAPS
reading and math, was used to examine academic achievement. Academic performance

can be measured in a multitude of ways, however the data provided for this study
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included only academic performance as measured by the MAP. These limitations make

it difficult to interpret and generalize these findings of this study.

There are still questions to be answered. What are the long-term implications
for the students in the DLL program? It is suggested to increase the timeframe for
the comparison of data to one or two years later to see whether there are differential
changes. Previous longitudinal studies with monolingual English speakers found that
children’s language abilities dictate their reading success, such as kindergarten vocabulary
predicts seventh grade fluency (Scarborough, 2007; Spira, Bracken, & Fischel, 2005;
Tabors, Snow, & Dickinson, 2001). It is of interest to the researchers to see how the
graduates of the DLL program will perform in the future. Will these students surpass

the academic performance of non-DLL students in middle school and in high school?
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ABSTRACT

Collaboration is an effective approach for teamwork. Many educational reform studies, and
investigations held by educational policy makers around the world, suggested the significance of teacher
collaboration for improving instructional quality and increasing student achievement. Yet, there is still a
lack of consensus on the concept of teacher collaboration. The definition of teacher collaboration is subject to
much discussion and critical thought. In this context, this study presents a theoretical and empirical analysis
of two types of teacher collaboration model; the self-referential measure of measurement model of teacher
collaboration and the group-referential measure of measurement model of teacher collaboration. In addition,
two types of measurement model of teacher collaboration models were compared. Based on a theoretical and
empirical literature review, the teacher collaboration model consists of seven indicators: participation in task
assignment, mutual goals, mutual concerns, mutual decision making, attitudes towards responsibility, respect
of the right of the colleague’s task and information sharing. A collaboration scale was developed, with 28
items. Data were collected, using a questionnaire sent to 163 secondary school teachers, where the validity
and reliability of the scale was examined. Our results indicate that the scale of both measurement models had
content validity, suitable discrimination indices and high internal consistency reliabilities. A confirmatory
factor analysis was conducted to examine the construct validity of the instrument. Results suggest that the
scale has a high level of construct validity. The group-referential measure of the measurement model (y*(8,
N =163) =8.620, p = .376) fitted the model-data better than the self-referential measure of the measurement
model (x*(8, N = 163) = 11.753, p = .163). Our findings reveal that the group-referential measure of the
measurement model and the scales of teacher collaboration are useful and are recommended for use in further
studies of factor and process, in order to enhance the collaboration of teachers.
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Model
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Introduction

Collaboration is a higher level of cognitive behaviour, operation, performance
and an approach of common advantage. As educators realize the importance of
collaborative approaches in professional development, they are starting to utilize
collaboration as part of a strategy to improve the workforce, according to Woodland
and Hutton (2012). The studies, which involve the teacher collaboration issue, inform
us that there is a change of experience and knowledge amongst collaborators. Shared
collaboration practices among teachers can lead to using collaboration as a tool for
attaining necessary achievements (Chance & Segura, 2009; DuFour, Eaker, & DuFour,

2005; Gajda & Koliba, 2008; Janne, 2013; Woodland & Hutton, 2012).

The significance of teacher collaboration for improving instructional quality and
increasing student achievement has been suggested by many educational reform studies
and embraced by educational policy makers around the world (Moolenaar, Sleegers,
& Daly, 2012). In addition, high—quality teacher teaming/collaboration is theoretically
and empirically linked with increases in teacher knowledge and skills, instructional

quality and student learning (Garet, Porter, Desimone, Birman, & Yoon, 2001).

In fact, from the perspective of the evaluators, accessing the true value of
collaboration has often been difficult. (Gajda & Koliba, 2008; Thomson, Perry, &
Miller, 2007, Woodland, Lee, & Randell, 2013) Models of collaboration within agencies,
groups and community stakeholders which vary, one from the other, are notoriously
difficult to translate into valid and reliable instruments to measure meaningful change

in the level and pattern of collaboration.

However, there is a lack of consensus on the concept of teacher collaboration.
Thomson et al. (2007) stated, “It is important to acknowledge that no “true” definition
of collaboration actually exists.” The definition of teacher collaboration thus became
the subject of discussion and criticism. Therefore, the definition of teacher collaboration

should be something important for researchers to consider in their studies.

Research should focus on the reasons for the participants’ responses to the scale.

Are they responding on behalf of the entire organization they represent or reflecting
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only their personal, individual experiences? This is a conceptually important question
because the core of collaborative relationships among groups is the collaborative

relationships between individuals who are part of those groups.

There has been some confusion involving the examination of the interaction
variable in classroom research. The question about the interaction variable was
presented; “What kind of question should be conducted; the self-referential question
or group-referential question?” The studies that explored this issue were examined by
Sriklub, Wongwanich, and Wiratchai (2015), Vanno, Kaemkate, and Wongwanich

(2013) and Yingwanna, Ruengtragul, and Wongwanich (2013).

According to a literature review, the scale of the measurement model of
collaboration has been designed in the self-referential measurement model, SRMM, and
the group-referential measurement model, GRMM. The scale of the group-referential
measure was designed by Thomson et al. (2007), Honingh and Hooge (2014), and
Woodland et al. (2013), and the scale of the self-referential measure was designed
by Suangsuwan, Wiratchai, and Wongwanich (2005). The scales were further used as
part of an examination to determine which question, (the self-referential or the group-

referential question), best fitted with the data.

Although much work has been done to date, more studies need to be conducted
to ascertain the validity/effectiveness of the measurement model of teacher collaboration
in a variety of learning situations. The purpose of this study was to confirm an effective

measurement model of teacher collaboration by a validation study.

This topic has been identified as of being important to scholars, in providing
them the use of an empirically validated theoretical approach, which is necessary in

order to enhance progress on collaboration theory.

Objectives of the study

The aims of the study were to develop two types, (self-referential and group-
referential), of a measurement model of teacher collaboration, as perceived by teachers.
A model comparison was then conducted; the self-referential measurement model,

SRMM and the group-referential measurement model, GRMM.
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Concepts of teacher collaboration
Models of Collaboration

Collaboration is a complex social phenomenon that can emerge at different
levels: individual, group and organizational. There has been a variety of collaboration
definitions and names, but it is generally treated as meaning the cooperative way in

which two or more entities work together towards a shared goal.

Initiative models of collaboration within educational alliances have been
presented in the literature (Bailey & Koney, 2000, as cited in Gadja, 2004; Gadja, 2004;
Peterson, 1991). The stage of collaboration focused mainly on the models presented
in the literature. These stage theories describe levels of collaboration, with the lowest
level being little or no collaboration, and the highest levels being full collaboration
or, ultimately, complete unification. The models differ on the number of stages, the
range of levels included and the definitions of various stages, but they have much in

common.

Peterson (1991), being one of the earlier researchers, proposed three types of
agencies; interaction—-cooperation, coordination and collaboration. Although described by
Peterson as distinct states of interactions among agencies, and not offered as a strict
series of stages, in Gadja’s (2004) review of Peterson’s model, they are presented as
a three-point continuum. These categories are differentiated, based on the degree of

member autonomy associated with each.

Hogue (1993), as cited in Thomson and Perry, (2006) later suggested five
levels of community linkage, not as the agencies proposed by Peterson; networking,
cooperation or alliance, coordination or partnership, coalition and collaboration. The

levels differ by purpose, the structure of decision-making and the nature of leadership.

A few years later, Bailey and Koney (2000, cited in Thomson & Perry 2006),
offered a model similar to previous research studies, but this time with four steps,
ending with a complete unification; cooperation, coordination, collaboration and
coadunation. Gajda (2004) then suggested a five-stage model, consistent with the
previously staged approach, including networking, cooperating, partnering, merging and
unifying. The steps differ in purpose, tasks and organizational strategies, leadership

and decision-making and type and frequency of communication.
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Frey, Lohmeier, Lee, and Tollefson (2006) presented a model similar to Bailey
and Koney (2000), as cited in Thomson and Perry (2006), the five levels of
collaboration were networking, cooperation, coordination, coalition and collaboration.
These were similar to the level of collaboration that Cross, Dickmahh, Newman-
Gonchar, and Fagan (2009) categorized by purpose, structure and process. The five

levels were network, alliance, partnership, coalition and collaboration.

Additionally, some researchers have further explored the development of the

collaboration model, based on an empirically validated theory of collaboration.

For example, Suangsuwan et al. (2005), proposed that the components of
teacher collaboration were separate and combined practice spheres, mutual goals,
mutual concerns, mutual power control, task responsibility, respect in other’s decision

making and information sharing.

However, Woodland et al. (2013) suggested that the four key attributes that
present in high-functioning forms of teacher collaboration are by articulation: dialogue,

decision-making, action-taking and evaluation.

From the above statement, a measurement model was identified, in order to
provide theoretical validity, which was adapted from the model that Suangsuwan et al.
(2005) and Woodland and Hutton (2012) proposed. A measurement model of teacher
collaboration as perceived by teachers can be created using the following research

concepts:

Participation in task assignment; PTA

Mutual goals; MG

Mutual concerns; MC

Teacher

Collaboration Mutual decision-making; MDM

Attitudes towards responsibility; ATR

Respect for the rights of the colleague’s task; RCR

Information sharing; IS

Fig. 1 The Measurement Model of Teacher Collaboration
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Scope of the study

This research focused on the collaboration of teachers in eight teaching areas;
Thai language, mathematics, science, social studies and religion and culture, health and
physical education, occupation and technology, arts and foreign languages. The present
study looks at the individual level of collaboration among a group of secondary school
teachers. As Gajda and Koliba (2008) pointed out, a study of teacher collaboration in
terms of instructional practices may enhance the effectiveness of professional development,

with an effect on student performance.

Research methods

The samples for this study were 163 secondary school teachers, acquired by
random sampling. The questionnaires were used to collect data that included the observed
variables, as well as other demographic and descriptive pieces of information about
the collaborations, to which respondents and their departments belonged. Both the
theoretical and empirical literature guided the choice of questionnaire items. In order
to operate the components of the scales, the researcher used closed-ended questions
that asked respondents for the extent to which they and their colleagues in their
department engaged in certain behaviours or exhibited certain attitudes. Responses
on a rating scale ranged from 1 = “almost never true” to 5 = “always true”. Each
component was designed to have four items. Samples of the items that measured

teacher collaboration are as follows:

Participation in task assignment
e You always propose the idea of an action plan for the group.

e Your colleagues always propose the idea of an action plan for the group.

Mutual goals
e You knew and understood the goal of working together within the group.
e Your colleagues knew and understood the goal of working together

within the group.
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Mutual concerns
e When there was a problem during the work process, you were always
concerned with solving it.
e When there was a problem during the work process, your colleagues

were always concerned with solving it.

The measurement model of teacher collaboration was validated to show the
quality of the scale. The content validity was reviewed by five experts, based on
the indices of item objective congruence (IOC), discrimination indices as examined
by analysis of item-total correlation, internal consistency reliability by analysis of
Cronbach’s o coefficients and construct validity by confirmatory factor analysis. The
list-wise method was conducted for missing data management. The better matched

model was compared by the relative chi-square.

Finding
Content validity and internal consistency reliabilities

The seven components of SRMM of teacher collaboration had content validity
(indices of item objective congruence ranging from .800 to 1.000). The discrimination
indices were suitable (item-total correlation ranging from .103 to .767) and each
component had high internal consistency reliabilities (Cronbach’s o coefficients rang-

ing from .517 to .795).

All components of GRMM of teacher collaboration had content validity (indices
of item objective congruence ranging from .800 to 1.000). The discrimination indices
were suitable (item-total correlation ranging from .175 to .710) and each component
had high internal consistency reliabilities (Cronbach’s o coefficients ranging from .475

to .812).
Construct validity

All components of SRMM of teacher collaboration were positively related.
The correlation ranges from .089 to .681. The highest correlation was the pair of

“mutual goals” and “mutual concerns”. The lowest correlation was the pair of “attitudes
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towards responsibility” and “mutual decision-making”. The identity matrix test was
not statistically significant (Bartlett’s Test of Sphericity = 427.002, df = 21, p = .00,

KMO = .851). The details are presented in Table 1.

All components of GRMM of teacher collaboration were positively related to
statistical significance. The correlation ranges from 0.359 to 0.695. The highest correlation
was the pair of “mutual goals” and “mutual concerns”. The lowest correlation was the
pair of “attitudes towards responsibility” and “mutual goals”. The identity matrix test
was not statistically significant (Bartlett’s Test of Sphericity = 478.0182, df = 21,
p = .00, KMO = .868). The details are presented in Table 1.

Table 1 Correlation matrix of SRMM and GRMM of teacher collaboration indicators

and descriptive statistics

Components PTA | MG | MC | MDM | ATR | RCR IS M SD
PTA 565 | 614" | 432" | 474" | 504" | 499" [16.151| 2.346
MG 632" 695 | 416 | 3597 | 477" | 380" |16.526| 2.137
MC 555 | 681" 485 | 503 | 538" | 5117 [16.401 | 2.091
MDM 600 | 573" | 580" 581 | .483 | 524" |14.967| 2.3
ATR 069 | 174" | 50 | 089 591 | 474" |15.796 | 1.934
RCR 401" | 509" | 540 | 544" | 317 517 [16.467 | 2.395
IS 396" | 454" | 490 | 330 | .289 | 419 15.678 | 2.124

M 15.635 | 16.321 | 16.481 | 15.430 | 14.494 | 16.756 | 15.077
SD 2.799 | 2.029 | 2.195 | 2.415 | 1.412 | 2.362 | 1.976

p < .05

The results of construct validity, using confirmatory factor analysis, presented
that the self-referential measurement model of the teacher collaboration fitted with
the empirical data (y°(8, N = 163) = 11.753, p = .163). The component “mutual goals”
had the highest level of factor loading (B = .823), followed by “mutual concerns”

(B = .812), “participation in task assignment” (f = .723), “mutual decision making”
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(B = .711), “respect of right of the colleague’s task” (B = .673), “information sharing”
(B = .566), and “attitudes towards responsibility” ( = .207), respectively. The details

are presented in Table 2 and Fig 2.

/ Participation in task assignment
723
7 Mutual goals
823"
. Mutual concerns
812
Teacher .
. VAR R Mutual decision makin
Collaboration ) &
.207 - —
%\‘ Attitudes towards responsibility
673
.566*\ Respect of right of the colleague’s task
\ Information sharing

x’(8, N = 163) = 11.753, p = .163)

%p < .05

Fig. 2 Construct validity analysis of SRMM

The results of construct validity, using confirmatory factor analysis, presented
that the group-referential measurement model of the teacher collaboration fitted with
empirical data (X2(8, N = 163) = 8.620, p = .376). The component “mutual concerns”
had the highest level of factor loading (B = .741), followed by “respect of right of
the colleague’s task” (B = .676), “mutual goals” (B = .590), “mutual decision making”
(B = .583), “information sharing” (B = .566), “attitudes towards responsibility” (B = .557),
and “participation in task assignment” (B = .554), respectively. The details are presented

in Table 2 and Fig 3.
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/ Participation in task assignment

7 Mutual goals
.590
‘741,«,_,,/' Mutual concerns
Teacher § — .
Collaboration 583 —> Mutual decision making
7 — Attitudes towards responsibility

N Respect of right of the colleague’s task

Information sharing

x’(8, N = 163) = 8.620, p = .376)

%p < .05

Fig. 3 Construct validity analysis of GRMM

Table 2 Overall fit measures for the modified model of SRMM and GRMM of

teacher collaboration

Compo- SRMM of teacher collaboration GRMM of teacher collaboration
nents b SE B t R? b SE B t R?
PTA 1.00 <-—--> .723 <-—-> 522 1.00 <-—-> 554 <-—-> .306
MG 0.597 0.064 .823 9.382 .77 | 1.182 0.225  .590 5.244  .349
MC 0.689 0.074 .812 9.300  .659 | 0.811 0.133 .741 6.113  .548
MDM | 0731 0.078 717 9.413 505 | 0.676 0.130  .583 5.200  .340
ATR 0.072 0.031 .207 2.303  .043 | 0.861 0.168 .557 5.124  .310
RCR 0.662 0.091 .673 7.285  .453 | 0.634 0.113  .676 5.620  .A57
IS 0.389 0.058 .566 6.665  .320 | 0.611 0.119  .566 5.159  .321
x’(8, N = 163) = 11.753, p = .163, | x’(8, N = 163) = 8.620, p = .376,
AGFI = .929, SRMR = .025, AGFI = .948, SRMR = .029,
RMSEA = .054 RMSEA = .054
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Model comparison

The results of a better fit for the model, using relative chi-square, presented
that the GRMM of teacher collaboration (y’/df = 1.078) fitted model-data better than
SRMM of teacher collaboration (xi/df = 1.469). The details are presented in Table 5

Table 5 Relative chi-square of the modified model of teacher collaboration

TC Model XQ df Xz/df
1. SRMM 11.753 8 1.469
2. GRMM 8.620 8 1.078

Discussion and recommendation

This study reviewed the existing models of teacher collaboration, presenting an
instrument for its assessment, consistent with common characteristics, examining its
reliability and validity evidence for the instrument. The model of collaboration, with
its seven components, operated in a survey form, grasping the potential to make the

question more concrete.

By the complex nature of collaboration, the findings of the studies revealed
that group-referential items promote the best results for the teacher collaboration
model. The measurement model of the group-referential items of teacher collaboration
is a better fit of model than the self-referential items. The results of better fitting
group-referential items, that examined the variables, related to the interaction between
individuals in the classroom, in accord with the studies of Sriklub et al. (2015),

Vanno et al. (2013) and Yingwanna et al. (2013).

The focused point of collaboration, according to Gajda (2004), the collaboration
depends upon “positive personal relations and effective emotional connections between
partners”. The model and the questionnaire can also be used as a self-reflection tool
for building inter-group relationships. The self-reflection response might uncover

underlying tensions among members. Gajda also explained that the “core of collaborative
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relationships among groups is the collaborative relationships between individuals who

are part of the groups.”

This is a conceptually important question because the core of collaborative
relationships among groups is the collaborative relationships between individuals who
are part of those groups. As a result, a mutual concern has the highest level of factor
loading among the components of the teacher collaboration model, which indicates the
circumstances of working together. This confirmed that the researcher has confidently

defined the proper terminology of collaboration.

For further progress on the development of collaboration theory, it is advised
to use a larger pool of items and multiple scales for future, subsequent, empirical
research. It is possible that the 28 items’ collaboration scale may not be the most
applicable in any given setting. Thomson et al. (2007) strongly encouraged the
exploration of multiple scales, therefore increasing the larger pool as necessary. The
measurement development process in this study needs to be ongoing, in order to be

flexible, as our society is changing.

The questionnaire asks respondents to identify a collaboration in which they
are currently involved but did not specify a period of working time with a member.
This may have resulted in a truncated sample, where the variation on collaboration is
less than the full range of variation that does exist. It may be that there are teachers
that did not respond to this survey who were either currently not involved in the
collaboration or were involved in one they did not feel positively about or in one that

did not work out.

As Gajda (2004) previously mentioned, the relationship between members of
the study can drastically affect the level of collaboration. The factors in the relationship
of teacher-working can be evidenced as member status, policy and time of work.
Therefore, studying “the period of time of collaboration” may best represent the

annotation of collaboration.
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Correcting Scale Perception Bias in Measuring Subjective
Variables Using Anchoring Vignette
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ABSTRACT

This paper presents the correcting scale perception bias by using anchoring vignettes
method that proposed by King et al. (2004). This method uses a standard set of data for adjusts
the response scales of respondents upon two identifying assumptions: response consistency and
vignette equivalence. The two methods for adjusting the response scales are the non-parametric
method and parametric method. The non-parametric method is convenient and easy, while
the parametric method is more efficient, and it can correct the differential item functioning
(DIF-corrected) of the question that each respondent has different thresholds. The anchoring
vignettes can be comparing the answers as ordinal scale, which assess by the respondents who are
having different personal characteristic and culture as more correct and reliable. Therefore,
it should be more applied anchoring vignettes method in Thailand; especially in the social research

groups that are commonly use the questionnaires for measure subjective variables by rating scale.
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PIANNANNUETE UG 9T uN"9ANE (Dolnicar and Grun, 2009) VilfaansTILE
@ﬂnmﬁLmﬁ3‘1551’0%5'{?1%?@megﬁﬁﬁ@guuﬁugmmmmﬁmmzﬁwﬁmﬁuﬁ( (Correlation
analysis) LNAaAs (Arafia and Leon, 2013) SNtV AnAN AR Al U EWATILE

anmaifTeuiay (King et al., 2004)

Tnevaliliiie Response style ®oniily 4 g1uuy (Arafia and Leon, 2013) A@

v a = d' 1 = ° = 1
1) HABUUENIADNVIAZADUANGNEANTRAIEA (Extremes) (178iN91 Extreme Response Style:
ERS) 2) gnauiaaniiazneuluidsuanuazuaniasanaznouludeay (iTand1 Acquiescence
Response Style: ARS) 3) fmaufituidaniiaznauainaaweddina (3undn Midpoint
Responding: MPR) uaz 4) frauideniaznatlngneonulinuiensludian (Fandd

Socially Desirable Response Style: SRS)

v v 3 v . . | aa a a
andnasuazLiulFAan Response style/Scale perception bias ({luamRnAAaINN1IN
ArauinimsgulunnaenneuiuANsneiuszudyAras (Interpersonal) WTaINNINUTTTH
= | o o = e Ny A =
(Cross—-cultural) agldaunsninAmme LN Ta L aunuls NENUNIRNNTEUBLLINIGLA b
TryynmananavaInmateLuamne ety aualissdnszddumsldamlunammnin madsygu
naxeiae (Focus groups) N1sdnNnnneANIAaidila (Cognitive debriefing) Lazinaiia
au 7 TedulugiyatiunadinnudiAnyiunissulgsmanailalunisaaunin (King and
Wand, 2007; Wand, King and Lau, 2011) agalsfinnu n1saiiunisming s iwaniela
a1117023n ey AR AT UAINANETIANUANANAUTENINERDLUALALNAN  wazNITLd
AAABLLITINGNINANHIZILULE AR (Ordinal response categories) @81 TU LiUALE
q' v v = v £% = v t2 a:' @ v .

NINVIQA LUUAIBNIN LUUAIE LUUAIEIUDE LUUAILUDENIQR V1R (King and Wand,
2007) TIHADUUARTABDIANAAANUTETALLN (Cut-points/Thresholds) lunisiansuniay
TiFnanamnauNNaneuzEingy (Response category) WANANAUITNINEADUUARTAY

(Arana and Leon, 2013)
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ALY King, et al. (2004) AUAUBITNLTLNIN “ULAIADTTY ULEAR (Anchoring
. 3 a a k4 k4 o o a a a
vignettes: AV)” lnanaiinaiAngadeyadnlidannisiudyymnifiaainnisininsgiunisaey
MuAnANUIEYdNYAAa (Wand, King and Lau, 2011) na1ofe WAIABFTY AuLemA L
acna a a v N aa I a s i . . A o
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HANIAINNITNERaUANIATFIUIUNNTReNABUTLANANAUANNANNIANANTE NI AAR
WiodmussIN lasgadeyaniismudilinFouadouanenldin (Anchors) wiewnouw
(vi3avyn) N1M33U (Standard) ELTUNIREUTILANANAUIEIINYARAL AT T LY
sewdniuld Tasasngnihassenaldetnaniandunaneannie 1w a1s190uga Sganans
'8 = i = @ v ] Ao ahy i vy

\ATEgANART NsANE Nsvieaiian s Insanidlunguauiddenlsuuuseumanlvgney
@ v a F o a a v o a o ¢ ax o a ¢ o
Wudilsziin uanainiigainnsigadliiiuludalszanddn 8ueunnsss Juens Sea1x90

foeusnnniloyuin Sample selection bias 16 (Paccagnella, 20171; 2016)

shauvtAasse Autaae (Anchoring Vignettes)

?;%LLmLﬂ@ﬁ'q AULEAR ﬁ’]L@u@ﬂ%\‘iLLﬁ‘ﬂ me King et al. (2002) (Rabe-Hesketh and
Skrondal, 2002) neuRlasuNIRRNMNeLNToenaflunnanislunsasignslull a.a. 2004
(King et al., 2004) wazinisuensansiisisiielidilaineTulas King and Wand
(2007) Mtl A.A. 2007 ARTNTUARATIUILANE A WILNNTATIRAEBLANLANANTBIAN A AL
'1'71'émuﬂizLﬁuﬁqmuLfaamﬂlﬁmwLLr;*mﬁimmﬂ@jwwmmgﬁwmﬁqﬁm VI TMUTITN

|
= !

Tt insipasimneLianEsuLLE e (Ordinal) Mldannmsligneuniuglsiiv

a o

= = i i = a
{N197ANNDIANNLANANTENINYARATIUTEINY (Paccagnella, 2016)

“a  a s ° v v = Ao oy v 0%%
wauAasss Auens gniinildetnanaandunsfinendqenlduuuaeunisligney
@ v a | | a v =~ a a = .
dhugilsziiu atnadu nstsuiiuaueamnuanatilss@nsninnianisides (King et al., 2004)
gﬁuaﬁlmw (Bago d’Uva, van Doorslaer, Lindeboom and O’Donnell, 2008) ANNNINELA
AaIUNYN (Kristensen and Johansson, 2008) AauAawelaludin (Angelini, Cavapozzi,
Corazzine and Paccagnella, 2014) AuWenwalafan1sviaufen (Arafia and Leon, 2013)
| v = | | YV @ 1 Qa‘a‘y v o v a" | o
Wiy nsAnedauluguaadmiudn Aadaunsaldunladymnisvinutinnanenuaes

daf1nn: (Differential Item Functioning: DIF)' @il uNannaInANNuANANseninayAns

1 = A a A o A P’ @ Yo a a | o
DIF {uilyyniiifinanmsisaeuinlssiiiuladnaulifuansnaananuuansiewesnuanEusiane
AMUYAAR DENTU ANIHLANANINIANUIRUTTNIBNTNIaN N EaHka LN Tsziliuanuawelase
NTALTNTUANANIN Y u’?‘@mmumnrfmmqé’mgmzmqLmiﬂgﬁwmﬁﬂﬁmLﬁmﬁmrﬁ@miﬂimﬁu@mm

Al vo ' a ' o @ v
Vlulﬂ’m@’mm?wmwlmLLmnm\'mu umu
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PANUFIUNNIIULATETRALASEIAN TONTRIMUsITNAZ szaUNTRINUANGNIAY Benalsfima
LeuAeis Jueas gnaenwuuNililduilalymianiznsiizas Response-category DIF

lafladmiuynstuuuaes DIF (King and Wand, 2007)

a “a A =1 a o v @ v A

WUIRARTEILBUARTT Tens HugnumanFauiiauanamaeuigneuiuglsviiu
AUNUWNIATgIL (Standard) 7iiluane (Anchor) #lfanAReLLeIAAIDINTULEAR
(Vignettes’ questions) Tagflunisd1saaifieniy annugIuluaAaaanann nsdseynalg
ABUeUARIN LA UsznaufiedunauindIAny 2 JuRau Aa 1) NN72BNLULTAANN
?mmmﬁﬂ@l%ﬂummﬁmmﬁm (Standard) @auFuiilusngaluninuFaunauNUaINaAIAaL
Ay v a v 1% A o ° gy @ v a 1%
nlpannnisdsziiumsgnay uar 2) watansliuainammeungreuiuglssiiulaeld
ainaAmauNInsgIuiugaen (Anchor) Feiinadonlidanisdinas (Non-parametric) Loz
508w Times (Parametric) (Wand, King and Lau, 2011) lngazaananafslulnazdiu

ar o dy
wadauanail
1) MSAANULLEAAIDINIULLAR

a s . a o & o = a v
Aulnf (Vignette) HsnANaIAnN eiiauas vanens sUnw viseteaniy
< = v = PN s gy a o e = o o v
au - Mnssasuiliiiunw aduniseenuutuensiieltiiuaned usugamneunlvgney
al ' o a a %% | Ao @ o o g vy va a 4 M o
MuanAniudssidiu pasinislideyavinnandudmiulignevlaaninmet wildun
o g v I v ca v & o & a o2 @ v < g v
aubignevlienadnlaaniunisainaiau sanduensaspandudaanudy - Aldnm
Ao @ o 9 v & cal o
nauglsssuuazdaiaulaanss U LR LLTUANNANUNTDIILAAYAUAN LT YDA
saudlsisasnsdalussaunuanAiuatdaaunelugaredueasusazgn Inelignay
° = o o a ' % Y o ava e v o °
ANITDNUUNUAZF LA ALAWE AR L LLARE AL ARAARBINLNEIA LA /LT 8T YNV LA

cYAa o Y

NaUNNTEBNUULAREAALIAEADININUANTALLWIAA YNANNdIla uazszyln
o | = [ o P ° o Ay o a t%
dataudn TunsAnesaanisinnay/desiiuezls (MuuaRllsNfaaInisdInas/dseitul v
o 1% o o [ Yaa “  oa s o
datan) TENasIanuUlalun1dn (WNABINITEINELaLABTIN JWEAR bUNITUTUANANS
° £ o | = v a o a ¥ a
AIANABLATIENIATIALTT AN eliannunrailuRueRRIALaL /Ui U el AR
A UANFeInITAn®T  uanaIninasainniseaniuuduenalasaudansligimaagioy
NANTUIANNATLTULAVULAZANNADAARDIIAINTFENANALABEAR Navtnldnaaauny
fosnetanauladne (NN e, 2557) UseNnd 30-50 FIBEHNN LWERTIAADUN
N33 ENANALA UL AR ITARIB L NAUNNNUALALEISULAL JLT T (yaDARR BI UMT Bl

| ¥ A = o o aa [ = o | [ oa s i
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a

wiT A NUNRaeddesaaaziaazinaaunaalilng

tag NN NNNgn tasiign

V, anau 2 drinveansadnanunn satnuneresdlan wiRvesivamuann

winlugnaudasnuivagy vinlugsasnsolgianlaniung
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V, 1NTU AD TNTUNANNATIATUAINENauTEN 19t unauNinanuniely
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V, wie n e ungeimslumgtiny dedsglainsduainnisansenwsln

o = o s a o & A = A a
UNNDUNYD LWASYIN ] IULANT ﬂi‘il’]?NVL‘]JENLLNQSLI’WEI“]J@QW?‘Z@T]WDULWILLL@U

Tednuun el Nty
Uasiign Gl NN NINTGR
3| ! = o ! [ ar
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@ v Ao % ad o 'S
V, we A udgeengnianuainnsomuausEauinu v Suaniagll

=
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= = @ Yo o 'Yy A = a o @ el o q vv
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TRUNAANNNTOLTANAINAgIQRYTargn (Wand, 2013) (YNHAzU@2ENANNINNIANLINSLR
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@ = = a o« ) i vy @ v a =
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Al ve  wmae o o yy o A o= = = = v
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v
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Tunnafennu wadauEnfLAazan1LuNITia uaassaInNny WARBINNTIFLNa1ALAULE AR
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&< D2 a cala P o o a & A o 1% =
AN AR ANATDRULIRANNNNTFEAA LA AAMNaUT (V, >V, > V,) wndennadil
a 1% a | [ < | 1% a A '
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pnuaaandadunImeuingnlsaiulasdonuuiiuguaesnnuinideiosas
Vignette-adjusted (Grol-Prokopczyk, 2014) Ingmsifseuinguqnanvizadnuiie (Cut-points/
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FJueargnaINndniessr 70 resgreuanag unugiRasandmiunsaaaudennas

& v oA o | e a ¢ AV o ' ¢ o i ’ | o o
aaAUAEIALAMNINIUIBRULEARA (R1edunAdn inuaaInanIanetlutaannNa ey
NNFDRNINNINTRLUAE 95 m;ﬂﬁmsmmwLL‘uuﬂn’ﬁmmﬂmmm‘gmrﬁqam) UBNAINL
Arana and Leon (2013) gﬂﬂi:ﬂﬂ[fﬂ% Spearman’s rank correlation ATIAADLANNANNUS

FEUINAALDID UL AATDILADULAAL AUNUGAFIDEINNIUNA

uananfinsnmidnunnddifunagfidiwuaiiungudevdninusianed
dviunseenuuimenfideldlianfintennaaiiedunmes Sifaamaausalilduums
Gennmwlunisiupeutemismasetiuensd aghautu nsszgunauden madunisnd
fmauuLUaRes udu (Arafia and Leon, 2013) atdlsfinnn nmsdnmluafiafilsziiy

LAZVIAAALANNUNTDDUBMNULEAR LAAILTNIN AAzL LUl ssRunesndsuaeRens
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= v a o 1Ay v o a o Ay MY (e ¥ oa <
NﬂQWNFLﬂ@LﬂﬂQﬂUﬂqmimqqﬂﬂqﬁ‘qﬂiuLTQgﬂﬁi‘ﬁ‘NN"lﬂﬂqqﬂqﬂzLLuuWiNiﬂﬂ?UWQﬂQULHW[5’]

(Grol-Prokopczyk, 2014)
2) nszuauN1slszunA

ANTAANALLIDIAUINADMDANAT AIHITOUIIBLEARNILTLANAAADLNLANANNL
FEUINNYAAR AR INTLAAILUATN 3 TnBaNNALTNERDUAIUIUN 2 AN WIRTAURDIADL
° = o A o v | A Ay @ v a o (%
ADNNINEINLNNTUITIUNNITLINANT TN UAINNNIvI e e R e U ugssiiuanuauy 1 10
(Self) Milunmadntszanuan (Rating scale) wagdulammanuay 3 anuniand (V, V,
waz V,) lnsfdreunsassauBasaauiuieasiviouny (V, > V, > V,) mniBouiiay
ARBLNEUNNTUFUANAUBILADUVRABIAL WL AREUAT 1 (Mwnnedne) TissaumzLLY

o Y | d' | Vv a“ Y a a
NIFUFNANTENLANNITNRUNLIGINIHRBUAUT 2 (NMWATINAN) UATINANTINFeLLTEL
MAULEAR WU izﬁumuuwﬂmémmuﬁ 1 HAwWNI V, z@'qui:ﬁum:uuwﬁmému

a P | e & oA o o v P v 1 e v a o
AU 2 JANgaNd V, satiulieiussauainaregnauaui 2 viniugnauaui 1 AenIn
A [ P | @ a P o P o v
MULAAININANULNHE WU gReuaAudl 2 NezauAzluunITdssiiunisfuInansenuann

1 z:l' ar d' 1 v z:l' ar ag 3 Y o v a L2
nmavieaiedluszauAzuuungIndgRauAun 1 fatuaziiulddn nsdfuanadeefuens

gotl AT FE LA LT AUAIATLWUNITAB UTE NI AR LNWANGNTULA

N N N
Ve Vo — P
«—Self,
< V'u(1) Vm(Z) >
Self, —»
V7
Self, —»
‘_ V'u(z) “
<_V€](1) <_Vﬂ(z) """""""""""""" Vﬂ(z) —>
Mg fing 7o
HADUAUN 1 HAUAUN 2 HaauAun 2 (Ml3uen)

WRNELUR V-V, AD BWERAR 1At v, > vy > v,

inn: Anutlaaunaingln 1 2o King et al. (2004)

o ° a v @ v a ' v a <
AN 3 ﬂ’]?‘ﬂ?‘].l@m@ﬂ’]m‘ﬂﬂm%[ﬂ@UL']JH%IU?$LNHT$M’J'W\‘1‘L§W’1ﬂﬂﬂ"lﬂqul&lmm
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o ar o | o Vv va ¢ @) = o a ar
damfunisdiudtainasmneusianislgiuleafluntine AauuaAnn1TU Ty
o 1 o o <& Ay [~1 v a = o . a &
ALY (Recode) sumﬂxLLuummmummmﬂu@ﬂiuuumﬂmu (Relative) TAURIIULEIRR
L4 a“l v ] a = 0 o A 2 = ar = 1 a v

meladannaningraunssrauinisBueastuennuiauny (ialdinssvdsdennas
o= o a s P e o e & v o Ay @ v a
pNvNWsNiueeRuess) InadteulailunisFusmumieid faeeungneuiiuglsuisiu
agennd1 V, lipanalusaudslud (aunddudu ©) Handu 1 (Self < V,; C = 1)
oAy V, WAy 2 (Self = V,; C = 2) thilAatszndne V, nu Vv, il
w3 (V, < Self < V,; C = 3) mdawindu v, Widauilu 4 (Self = V,; C = 4)
mdAegsendng v, fu vV, Wdaudu 5 (v, < Self < V,; C = 5) thilawiniu v, i
dAilu 6 (Self = V.; C = ¢) waztndawinndn V. Widaudy 7 (Self > V,; C = 7)
. v v v = o ° ay i |
(King et al., 2004) nelaReuludnesy Wedfusanatesinaunyneuusazauliy

v a = Y v A = ar | ] | ar | v QA'
filsvidiu aziiuladn greuauil 1 HszauAanalndiviniy 3 (C = 3) daudnouaui 2
a o L e ] v a =~ o a %
HezAUAANALUNWINIY 5 (C = 5) WAAIN JRaUAUN 2 HrzAuAzuuuNITUssiiunIiug

HANTENUANNNTYIBAN L UTEAUATLUUGININHRBLALN 1

ANWBIAANITUTUANGNAAIABUNUNAUBTNIAL ARULNANNANRNL W TELAY
PAINTRANULLAWLAF  FITIMINUNIREANUAGDIUNNTUIB WL AALLLEALAIVIN LT Ra
IHANANAT L AAGIGAVTEANGAMN B UIUNIINA  AAsiiNaAaT9eIAIANaLIUN  BENNTY
Tunsaisatneasgli 3 winannmdn Aananldlunisdssiiuil 4 sy (1-4) uazgiae

Y a cal v & v a a1 o e
AT NANUNNT DI UL AN ADUTRABIAULTANAINATDIRWERATIBETTAUGUYINAL 4 (V, = 4)
wiRauiy Amanalud (C) miuldlaalidan 7 vialddngtln Self > v, Tunisasanudna
o el v £ o vy ;A @ A o o | e
WNADUNTIRUERANAT W ERaLNaesAUl A ananadlussaumvinaL 1 (V, = 1)
wieuny Amanalvd (C) Mifuldlaazliddan 1 vielddngtin Self < v, 1lusiu

FoudsnEinisdfuailud (Fauds C Tunsalfedndlugd 3) usulsiiinnsdn
a o o . . aa a 1 o
LugeNanAU (Ordinal scale variables) LLmiumvmwmmﬂm’mLmewm@mmwmszﬁ:
douymapa (DIF-free) @awnsnldasunauaydiassinlsauiisussudeyanaiuansnaiuls
| a o o aa o = o o | | a a

CIULALANUAMLINNNIATIALLLETENANALAN ] aenadw nanilTaunaulaadalaungy
(Histograms) NM931AINE1A28A1919a3 (Contingency table) 13am1314l93 (Cross-tabulation)
NNIATIZYARELLLANa8 Ordered probit lusu

v a0 a

AMNUUIRARUFIUTNAUNEIUNIHNTLaue I UTUATaINa A Ra LTIy Ra Ly
(% a o« o a < ax A axay 1a a e . aaada
dlszifwAsuiuduens 2 35 Ao 38lNBanadnes (Non-parametric) Uavdayaq
W1sRimas (Parametric) (King, et al., 2004; King and Wand, 2007; Wand, King and

Lau, 2011) ASNINgazidealulAazianadauLlaa
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n. AanlaidanigAiimas (Non-parametric)

o ! v acal 1a a ¢ @ adal o kA a o v

nmsUfueainasaedsnlidmnmimesibganinalunisinanld daiudesna
awuiFansayny veans Wanslduuudasewiedsnaimliuamanamney ande
Wendannallassundnay 2 9 amlanatauiuda Ae AnuaanraadlunInal LazANN
winianiuaeduns Jauianeaunddny 2 4o (King et al, 2004) A 1) HRoUuAayAL
v Yo o ol ° < Ao o Ay 3| v a a ¢ o &
paduiAanafney (VieneuaAnin) manidlumoungreuiduglssduuasduens A
wnlunsAngdgamietauarfneanisdanansinfiasdeualiinuulunisdanisgean
pnlileing war 2) laifinseymnuizanimaaauluneana saunalaiiiannupaapaauann

n1390

a o o 1 o ar ag; d"i/ | Vv a =] o
f«nmLmﬂmmiﬂiumwuwmmuuummmummuLﬂu@lﬂixmumﬂmuqm
a sl o v @ A o 0% o | ° A Aa 1% P
YRIULLARANUNAUBTNAY  LHBNNWUALN Y Lﬂummn@mmumﬂizmlﬂmam‘umum i
. = | ° Ay a . a e L. v
(1=1,.,n) lag Vij AR AANAANADLVIHADLAWY 1 mﬁlmummmmj G=1,.J) nels

< vy @WTuNN i

dannasindn gneauuazauiinaFasdiidueaivilauiu Ae v, i

WaY j

Wamuuali C, Ao saudsiidlugraesmanamnaungnauiludilszsiiu
TlAannnsUFuALNITEUALASINAAADUUBITAT W ARUBINABUAUT i FIUUAINITD
wamannTAtinAanirasAautls C; Muantlyun DIF (DIF-corrected) UBIANANATIEFI DL

| v a a o ! a s Yo
Lﬂuaﬂimumﬂmummnmmﬁgmummm Vmeu

1 ify, <vi,
2 ify, =vi4

C = 3 if v 4 <y, <Vi,2 (1)
2J+1 if v, >v,

< & A Y o aaa = o | ° 1%
NN AN AN1TUTUANAANNLUIN TR G T AUBRLNAIDENT LALNIALALI
Armouflvgpeuul s i el uiAuARYIeIER UABHANTENLTEINTaAEY 41UIL
v a '3 o A ) o o
398 (y,~y,) HATAULEAR 3 7L AR TEALAN (V,) T2AUUIUNATY (v,) WasTeaugy (v,)
° o vy @ v a a v o i o = o =
Tmﬁmmuw‘lmmamﬂu;&ﬂi:muumqummsﬂ“nmmf;mﬂffxmmm 4 TEALLUNDUNU AD

I @ v 1 v I @ v ! v =3 v I v
Tdiiumnennn (nuAIng 1) TaliiiuAne (WNUAAYE 2) LUUAIY (LNUAIAIEY 3) LAY
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& v N2 a A a ° I s o
WALAENN (WNWAIAIE 4) AINLUIAATILAUBLUANNITN (1) A1NITONNULAIUNUTNNT15T

ananisaLaapauusazauld 7 s2AU Asandlunngg 1

3 o o v | v I o A (3
A9 1 Lﬂmsﬂﬂqi‘ﬂﬁ‘u@m@ﬂ’]L‘l@‘u“ﬂ@\‘iE;Jllﬁl@‘]_lLLW@$ﬂuﬂﬁﬂﬂ’1TLﬂ?‘ﬂULV]EI‘LIﬂ‘LI’]uLEI[f]m

anamaotluusazioin  lddtudaaan lidiusdae Wiusne  Liuseenan

Astmeududilsaiu () 1 2 3 4

anampauiliilaamieuiy  y < v, Y=V, V<Y<V, y=v, v,<y<v, y=yv, v, <y
Fwemn (v, v, v,) 1 2 3 4 5 6 7

Nu1; ARLUAINIAINA1919 17.1 289 OECD (2014)

ANNUTNITUTUANANIIADLTLAAG WA 1 LN ATLANIBINIT FeLiiey

Qllv d'dyﬁ aa va v o 3 ar 3 Ql' = ar
Vipau TUNTRaNNRLINGR O LU 3 AU ABLADN y,—y, LUTZALAINARMABLNEUAY
WIRHABLWARYAUNTEALNALARRBNANTENLTaINTDUNENUHaUNY (1071 1) UARAENA

a s v | o a o a | a o
NIABLAULEAALAATD (v,-v,) WANAWNAW (109 2) Astandlumsein 2 dougein 3 1

° A e a o a s = @ v P o ° v

anampeunlTulpaiisuntduens (c,-c,) Tasiulian Welfusanamaevleyna
v “a  a ¢ A @ amay 1a Aa 's v ! A o a
fine WoaAes Aueus MluAENliasmRmes wudn dreuusarAUiALARRONANTENL
PBINITNBUTNLFUTTAUNUANFANNUY (ATIEABUALUANTI 2)

a6

o | o o v o oa ¢ agaly 1a a I3
AI191N 2 ﬁ]ﬂ]ﬂﬁlﬁﬂﬂqi‘ﬂi“]_l@m@ﬂﬁﬁ]ﬂu@‘)ﬁl LENLARTTY AULERIBF WLﬂUQﬁWIN@QWqTWNLﬁﬂT

Qmaumﬁ' 1 Q@auauﬁ 2 cjmauﬂuﬁ 3
Vi 1 2 3 @ 1 2 3 (@ 1 2 3 ®
Vo 1 @ 3 4 1 @ 3 4 1 @ 3 4
Vs 1 2 ©) 4 1 2 ® 4 1 2 ® 4
Vi ©) 2 3 4 ® 2 3 4 1 2 (3 4
va 1 ©) 3 4 1 2 ©) 4 1 2 (3 4
Vs 1 2 ©) 4 1 2 3 ©O) 1 2 s (»
¢ 1 2 3 4 5 6 @ 1 2 3 4 s @ 7 1 2 3 4 5 @ 7
c2 1.2 3 ()5 & 7 12 3 4 5 & 7 (D)2 3 4 5 6 7
Cs 12 3 4 5 () 7 12 3 @ 5 6 7 13 3 &5 6 7

= ° v @ v a a4 a s =
MNWELM[}!: Y-y, AR ﬂ']ﬁ]’ﬂuw%lmﬂul,ﬂuaﬂﬁ‘zl,llu, V-V, AR VULERR 1@?] vV, <V, <V, 183} C,—C, AR

aunacmaLNsulae iU LU nR

nun: Aadaaunaingli 17.1 289 OECD (2014)

390



® GATA BUNaY  uas TYAN ATNgANE @

< & A 1% 2 aa e ° Y aaay 1a A o al

NatlieANElanadTUTUANRINAAIRB LA AT NINBINTI NI RD I NLAATL L
A PR 2 o | = o o | 1% ~ = q v
M7 2 TuntReesnmietndunsiizainslivriainarnevludvenauaun 1 a4l
AANAANABLALERATZALFN (v,) (AN 1 AeRATzAINUNaNs (v,) WAL 2 wasduemns
LAY (v,) Wiy 3 mwnaney lnegpeuaud 1 DiAiainadneusesmnnluden 1
WINAL 4 THANANANINNINANAINATBABLERAATE ALY (Y, > v,) aeuuainReulalunia

A ! I v = A > | ° Ay a v a A
N1 Aanaludluten 1 (c,) [lAWITY 7 douAneungReulsziivluden 2 dAana
| o = e a & o o < P v Al =
WINNL 3 BUNINUAIRNAUBDIIULLARTEALGY (Y, = V,) AanUANEINAb Nl WTaN 2 (c,) ™
ANVNNY 6 aUTUAAaLYIaIANNluden 3 NANENAWINAY 2 TUNINUANGNATBIIULE AR

ar o & | [ v o =< A 1 ! o
szavlunNae (y, = v,) AeduAanaludlugen 3 (c,) [WAWYINY 4

atslsfisnn Hlamaneanameeundiilasniaiisuiudwens (Fouils C
= wa N o T 2 2 a | ] v v
TafiAe {c, ¢, c,} lunsilfed1enwy) anailrainaidudes (Interval values) DIgmaL
THAaNARULEAAYINTY (Anet1dluAns g 2 netlrednouaun 3 WA v, = v, Wil
AdNaluNIadan 3 (c,) Anaglugad 2-4 WaswnAmanamnauineuudilsvidivaes
409 3 WHAWINAL 3 FAWYINAU v, Way v, (y, = v, = v,) asuuainReulalumnsei 1
AanaluirasdanIni 3 adAanagluges 2-4) vialnisliAanaivinlinisGesanau
JueasRaannue (analiaanrdesiugnetlnadanilung wielauaan viennualag
Unddsuaz/gilinamnny) eegnedy wingpauaun 1 WaAana v, (seauge) = 2 uaglii
ana v, (sxautunany) = 4 wangannd gaevlvaainanuiuiensnaglusziuge (v,)
s | a cal o = @Y < a vam Ay 1a
pnanRueaRneglussAuluNas (v,) wie v, < v, Wusu ieaenstidaal iianliae

wmesliflsgdnsnnlunisdivainarmay (King et al., 2004)

Mmitfelffunmidaeumnniuremisensd luiitdameandataiiauelas
King and Wand (2007) Auandtifiudannsszanurainamneufilsil pediauiudueans
(unuiae C) el F3anlddmnnfiinesliumanammnoudneuniufindu (Wi y)
FOAMITULNLAMERAS 2 AULUAR (WNUAE v, WA Vv,) WAZMNUALA v, < v, AILAAdlL

AT 3
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A o A g v o ° v a < a <
M99 3 ﬂﬁ‘m{?’l’l’ﬂﬂ’]\iwLﬂuiﬂiﬁ‘ﬂ@\?ﬂﬁﬁ‘ﬂﬁﬂﬂ’]@m@ﬁ’][ﬂ’E]‘]_JﬁQEIQLLLEI[ﬂ[ﬂ 2 AULEBRIG

Anaunle 1 2

w
H
w

a e
Ananidsum

AABES X
AINN981999 y <V, y=v <v, y=1v, y>v, (©)

y <v, <

y=v, <

N
— 0w = 0~ w0 N~

© N o N w Ny~
<

el
<
A
<

10 y=v,<vV 1,2,3,4
1,2,3,4,5
2,3,4,5

5

11 V2<y<V

12 vV, <y =V

o o - - -4 O O —~<4 O O O o <«
o - O o o o - o o o o — o
O O O O O O O O O O — O O |-

o o o - o o - o o —- o o o
- - - O O - O o —- o o o o

13 A4

wanewe: y Ao eonngneududilsnid, v, uaz v, Ae Juwes 1oy v, < v, uaz C Ao anammnay

A e a o a s
V]ﬂ?‘].liﬂf;lWlEl‘Llﬂ'LlQuL?_lmm

N B19BANNIANAITIE 1 2D King and Wand (2007)

ansetndlunim 3 andiulddn fedai 1-5 [unsdlfgpevliasuaes
nrFadiuenigniasnafiruaatldiinngiananatefueafivinm (v, < v,) uaans
lupaantiainainlsumn (C) aufludiden Wiadand anans (Scalar) mulaulafirwunl’
yiavan dausnatned 6-8 lunsdifignoslimanatediuendivhiu (v, - v,) indds
AN UL UAD LT DINNTVAGBLAUL LRGN émau‘lmma?@ (viredaulun)) TAanaduemns
Tuanmoizdl fAduaartfulleneviesniunsailuduensiieligneudlauaziiud
AauANANIT TN Ensiges eldinedlilan C Fiszunnilfuesiietned 6 uay 8
fapadlumiiaanuleulafifvun aziidn C fszanaddlunsdisnadned 7 uangas
via3undn Censored value AUt 2-4 dwiumatned 9-13 iilunsdifgmelsia
ainavaiuaninvilissunisdeduendlignies (v, < v,) wnamantluduneuies
N1INAAALALLEIARIT émau‘lmm@?iﬂ (viradaulun)) I A AN A AR AN UL ARLELRE
Usinlgadsusaduendlua f1 C Adszanaldnmelinsdliatne o uay 13 fepailufen

@MUARENN 10-12 1HUAENNR AN UENALANFNSAUANAL LAY y

A o ! @ Y Vo1 a 1 e a s Yo
mnmmmmmwumﬂ,mw NFANANANYINAULRIULERAR LAaZNITIANAING

A o q v = o o a sa A o MY oeq va . ]
NN TFeanauduepsRaa N Anvua ldlavinliiiia Censoring effect AanTsisennm
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AN C TULNaNTM RENUTY NTMAIALNN 6 LAY 8 (ANTLNTINANITIAANALNANMYINNLADS
a 5 o oAl ° o =~ v A o6 v P o o a oA
AULEIAR) WAZFAIBENIT 9 LAY 13 (ANTUNTUNNTIAAANA NN AR LU AREARIN
Anmun) Beluanauedaty UNATERELEIANAMNEINATLINTIAYA L WN T8 T ENATAL
a cal v a o 1 | = = | P
AuEAANHANNINAREINY B8Ny WnasuINIANNRanelafasaLaN Tl ElLNNTT e
v a ' o a v Ve = v = a1 e
NIWALAN7751979 10 MU 13 W gReuenaarianvTeliA Az uuANNnelanviniy

99N LN AN TDALBNANNLAN AN BINITIONTIILTNNTTZUING 10 DU 13 W 1o 1 umy

T uFnENTENUET Rnstauatuonamastsundlaan C lunsaivians laanwensns
dauntuialidn C NdszannilaniAduAfes (Uncensored) ®enaiiu OECD (2014)
Thuan1an17UsuA C TunsmninisliAanaNyInNUIadII ULEARAENITLALUNLANALNS
° a o’q‘ 1 ar 1 ] v Yo
AN4AUDIIULEARNLNINYG (Lower bound scores) @EN3LT1Y mﬂ;&mﬁmmmm@ vV, o=V,
‘:z' | v o q' o VYo I~3 1 a o 4'9/ a
mliaaardaiuniuualdd v, < v, fiavtlszainnan C laanaiiisummeungnoullssiiiu
o« 1 X% £ = . va P | e
nuAT v, udtgnedliaina v, < v, faz Re-classified lvRulenaaadiniy (v, = v,)

1 = o a"l/ a o 1 [~] Vv = 1 1 =
waziszanaidn C laaniaiieummauignevlssidiuiua v, iusu vreetnadulunudnem

Vo o | aa v A o B a o o a ca
983 Crane et al. (2016) lAAATARILNNHNTLTANANATIVILITINITF e AL ULEARRAAIN
A o s | a v I a ar a s . . [=1 v
AnMuua vEatnrazilatannaInNNIRgNi e uess (Vignette equivalence) tEusu
at1aleAnIu mﬂﬁm;mrﬁfmﬂ'fm@faﬂmﬂmj‘ﬁmm:ﬁmmm%mﬁuﬁmm@mﬁmnma‘lﬁ@ﬂ

(Selection bias) uazvinlvigoydedeyand1anyls (King and Wand, 2007)

Wand, King and Lau (2011) #agiA8naufunian € Aifudidas (Interval
value 138 Censored) 1ifluAiden (Scalar) nmelddannaniiasduiiuanmnaiu 4 58 Taun
1) Omitting interval values: 1{Asfinefigalaansazivgametineidn C fAudugag
(4138 Vector-valued) agndlsfimu agﬁﬁﬂiﬁgﬂgﬁﬂ%@a@ﬁﬁﬂﬁtﬂuﬂ’]ﬁmﬁ:ﬁ (King and
Wand, 2007) wasiimeAsaInnisaanmiesa 2) Uniform allocation within intervals:
{FluAtTilauelag King et al. (2004) lagnnsunuan C ffluangasdnadndoudivin g m
(Pj i = 1/(n-m+1) dW3U je{m, _.n} Tned C fdragludae m-n) ety lumss
fi 2 et 7 B C agludas 2-1 via {2, 3, 4} A P, 5= 0.33, Py ,.,= 0.33
WAY p, ,, = 0.33 UazAn C Fualusiianeiniy 3 Wi madiusuuuiienaridliuagng
PlFAnANaARaNANILLWasmanaiiUilud vidlinnsnszarenesin C Lisanedas
fuauLluese 491337 3) Censored ordered probit FHRMUWLANANAINULLAG8 Ordered
probit anansalflunsdil ¢ HAuflutadld war 4) Minimum entropy Tilsvensld

Entropy dUszanuan € anean C miduandae 989 3 waz 4 1uisiauslng King and
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Wand (2007) adnalsfima lun1sdiasevisog Package “anchors” lultsunsu R azli

HARNENLAAITaNNTUTUAY C MifluANia928979838 (Wand, King and Lau, 2011)

Asdiumainammauiiauelas King et al. (2004) uaz King and Wand

(2007) Fanlaanalddn C-estimator (V3a C-scale) Aann Wand (2013) lalauaniaaan

lunsdsumanamaeungaeuiuglssfuiisunuduenslvfnizanin B-scale dalianily

AasidannaddesrmunaanuAn NN aNnuIa@muans (Vignette equivalence) Laz B-scale

gafiAuUdaiadn C-scale T9aINNIW 4 Wand (2013) Aedadanmaiiaanutinionenes

C-scale 197 MNERAUAUN 1 IHAZUBWAIRBLINGL 2 WAZAT v, = 1, v, = 2 FITIUAN
v a A | o = v a v

C-scale 10RBUAUT 1 AAWNNL 4 (C = 4 Wa y = v,) Iuzignavaud 2 Iiazuuuy

AIABLLYINAL 2 WATAT v, = 2, v, = 3 AINUAT C-scale TBINRAALAUN 2 HAWNNY 2

= aSy & v & v ayy A o & an oy

(C = 2 Wa y = v,) annsaitdeannauiawumaaddeillagnazia sauan C-scale 16

aIRINMeliuA wudn €, > C, Telnueaiudeyaadeid y, < y, Aty Wand (2013)

AuauaAaNalnEfiFandn B-scale aanandlunnsg 4 agldnismvusligneutiansn,

TAULRFINT LRI AL

Vg =1 Y1 = Vi =2
A
o A 4 Y \
WNABLARN 1 (v) - | | | | '
T T T T12 T3 Tia
v, V2
Ta i T l T2 T2
Haauaui 2 (v, <& | | | | B
Yo = Vpy =2 Vyp =3
-

atnaupls (Latent scale)

winewe: y Aa Aonngneudiugisadiv, v, uar v, Ae uwas g v, < v,

n1: Anutlaaunaingln 4 1e9 Wand (2013)

v o = = |
NN 4 ARAILNADNANNUNLTRNDUDY C-scale
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I3 o ° Y aan 1a a cal
M99 4 Lﬂmmﬂﬁﬁ‘ﬂﬁ“ﬂ@m@ﬂ’][fl’E]UﬂQEIQﬁVLN@\?W’W’]NL[fl’E]‘j“l/]L‘]Ju C-scale Llaz B-scale

AAULDIANELNA ftuanwol C-scale B-scale
Yi < A < v, Yi < Vi < Viz 1 1
Yi = v, < vy Yi = Viy SV 2 {1, 2}
& < Yi < v, Viin < < Via 3 2
v, < Yi = \£ Vi <Y =V, 4 {2, 3}
& < v, < Yi Viq < Yi = Vip 5 3

winewe: y; Ae mowdgreududisudiu, v, uar v, Ae Suweed 1o v, < v,

17 AALUAINNIAINAN919 1 289 Wand (2013)

9, A8NDIN15RmAaS (Parametric)

aaada a

sal a =2 a @ aaa .

AanasniimesndauldluniAnenanudulsniauelne King et al. (2004)
TunlagneeundAyIensnigmiiined Fanlianilufemnatue AT UgAFaHNTINA
NG99 ANNITNADLDINAULEAMALRNIY Random sample (W38 Subsample) annuszains
1 Ql' (=1 1 = ar o v Vv o v al aa
nguiihmsnemiungufoaiu vliainsoansunulunisdanisly wasinisaynuneans
FANVNNITVAAANAINARIALARAUAINNITIARLLEN (Random measurement error) @@nan

o PN A v v a s o A a PREY: |
ARaLTlssiumsgnaunazduens wonantidudilatym DIF iifaanmsndneuuLsazal
HAauddlunislipainamneuNuanAIen L Inan uuakidawLY (Thresholds: T) WANAIGNY
TAPNNANHUTANIENNEIANUALIATHINATEILAAR NA1IAD T JNNUUALALANHIZIANIY
NNEIANUATIATHINATEIUAAR BENNTY WA 81y 7ela szaunsAnen lusu [t =

flindividual socioeconomic characteristics)]

wundaasiiaualas King et al. (2004) Fandulaewialiluie CHOPIT
(Compound Hierarchical Ordinal Probit) slumuﬁm%uwﬁyuﬁﬂﬂdﬂ HOPIT (Hierarchical
Ordinal Probit) WULANADIAINGIIENUTILENAINNIRAUILLLAADIINALTBIAAaLT
Uszifiumnedneuuaziuens taglsvensld Hierarchical ordered probit model (HOPIT)

TUNI PN LLANADIAINEND

wuuaiaed HOPIT valyl isznavusisannishdrfty 2 aunis Aa 1) aung
n1sneuaued (Responsiveness equation) iflunuudassineungneuiiugilsziingie

TAnans dafuisidurespioulsesunsresdney atnugu fulsmudnnuasasEgia
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v [~] v a . . . d' [=1
UDIRFADL WUAU Way 2) ANNITNFANTTNNITINENNY (Reporting behavior equation) Mmilu
° P | = & o o @ | |
wuuaIaastadallus  (Thresholds) SINLﬂuﬁqnﬁjumm@mamﬂmzmwwmmgmu AT U
v [~] v
WA BNEl seile lumu

o & = o v [ J J ar | .
patiuLiamuual v LludainamnauuuuNIngdntlsznAn (Rating scale)

PERAUANT i (i = 1,., n) AAUAIDINT s (s = 1,.., S) TWUULABLDIN (MFBULLANTIA)

iflu Subjective respondent-assessment FIUUAMNANNITNNTADUAUAY (UTDANNNT

a B yo
WHANTTN) ATNITDLAPINNITD Vis Vmeu

*

Vis = PXi+egg ;s =1,..,98 (2)

ef y, AB AEOUNLTIA30IANIINT s 90gnauAud i dadusauilsun
B Ae nnmesrasAnines (lilnentesriaei)
X, Aa wneefesauliaNisnesungmaounLiasesiRa AUl i

1

g, ABD ANAMIALAABUNENITLANLALUNaUNULaziudaTEAny & ~

18

N(0,6%) Ine uaziiludaszain X,

A ° Ay P ° A v
AINANNITN (2) PIRDUNEADLAUN 1 ADLAIDINN 8 TunuudauniN (¥is) 16
anmsfFeuiisy y,, MuAiauaunessy (Subjective thresholds: ) 1093ABUAUN 1 ATl

Yis = .] if ﬁcij;1 < y:s < TJ;S ’-] =T J (3)

e ) = -0, T, = 0 WA T < i MebdAws (1) B1AuAnNENIAUANN

18
ﬁﬂwmzqummﬁmauﬁmmmﬁqmmmz{mm'fﬂﬁ (Z,) (King et al., 2004) wasilalanunen
Auneviaadale (u,) Faaualisfdlag Kapteyn, Smith and van Soest (2007) FatiugNnng
woAnssuMen Uyl sedauinesneunud i duiufoin s aunsouandls
fail

1

Tis Y1Zi Y

[ Y'Z;
T = T TE

=2, o, I (4)

el p; iudipaiapden 91w, ~ N(o,0) wanifluBaszain X, Z; uay g
Ingl Kapteyn et al. (2007) (@uaisiANABAINLLLA89289 King et al. (2004) ey
@ Coge . = =2 a a = @ Aa o |
\{lu Random individual effect IWAANNY BNENADY 7] VBIADUNNABAANAAIRDL Tdananan
Auneviiedald uazuenileaNaNHULANIZIIRBLNAINITNIALALALATY LT WA B1Y
9¢lls 1{usu (Kapteyn et al., 2007) lmg Package “anchors” lulilsunsu R azldfinaw
1a9ANAaAAAeUT (Wand, King and Lau, 2011)
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v A o ° o ° a s Py o
melsilumafennu dmiuaainameaaasuenn (Y,) Aduuinsds
Uszanuan NgRaUAUN i (i = 1,., n) ABLAWEARN v (v = 1,.., V) §31s0uandlinadl

*

Vie = O+ &, sv=1,.,V (5)

Toedl y;, Ao Aaeuiuwieswesrnaduendn v sespeuauil i duflu
EIRIETIAR
a, Ao Awindwesiuensimuuauaiasf (Fixed vignette
parameter)
g, Pa AAaIAAARY 1At &, ~ N(0,62)

v
A o o o v @ v a ' ° a s =
iueafuiumeeungnauiugisaiiu Amanamneueduens (Y,) ¥

ArouAui i netdwensn v IaannisfFeuiisy y,, MU Subjective thresholds (t,) 284

@ A . e g
%mrﬂUﬂuW 1 ANU

yi = d if T <y, <t si= 0T (6)

v

laedl 10, = —oo, T}, = o0 Uar T < r{v @9u Thresholds 1 014 Thresholds J-1

v
° o o 1% A o o TNy oA o
ONMUUALAY ¥, LAZAILLIANE LI NIZIRINRLNANNNTOAUNALAZIAALE (Z,) LAt
ANN1IN (3)

1

Tiv Y1Zi Y

j _ j—] Y-‘Z
Tiv Ty tet

=2, I (7)
1 ar a Q(

ANNIDANAIANNADAAR DI UNITABL (Response consistency) ANANUTE@Ng 2

d' = 1 ar = [=1 ar = ar a' 1 a' [~] 1 a ¢

PAIANNITN (4) Way (7) AuINy (¥9e UALALINY) FusnNA o, MIuAINITELE DT

a ' A ° v A vy oA o a s .
AULHRARANNNTN (5) gﬂﬂﬂuumiuﬂQWﬂﬁﬂimm@mn@qmmmmﬂmwﬂmaummm (Vignettes
. A v o YA a [

equivalence) 191 gjm‘unﬂmuiugqummﬁlumqmmnu (Kapteyn et al., 2011; Paccagnell,
qaz =3 VYo J v Vv QA‘ I vaa . .

2017) uanandaziulaan LLummmwmumgmﬂimﬁ Anchoring vignettes @1H190
ar ar v 1A 1 v 1 ar

ff«mmiﬂuﬂtym DIF 15 1asn9iseinnuandinniianislAnandnanmANaadanHelanisaad

UAAR

o { 1 s = Q‘ Ji 1 1
WUUAIa89 CHOPIT Mauadnemu UsennniAndnise@ansnlansiussaos
Maximum likelihood estimation (MLE) %qmmﬁ‘a@m LAZLREIAUR Log-likelihood function

Taluumaanuaes King et al. (2004)
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a9

9
PR PNp ¢ o aa s o a s . .
1_|1/1mmumqmqﬂizmmwau’mumﬁumﬂmmﬂ QUlgAR  (Anchoring vignette)
dmiuunlueafsesninsinnisiuilunisdamulsuingssy A6sinataiauelng King et al.
a v ~ v o s = o ° (%
(2004) Tngnaingateyanelddunumininsgiilunstauasdfumainamneauresnay
melddannaadawuindiany 2 48 1Hun AnudaardadlunInay LazANMITaNn
PesRuLas N3LTuAAINaTaIRRaUaINITaYNlE 2 35 Aa 1) 38NlNBwIRwes (Non-
parametric) TeinearazanlunIsaLiuNg usliinseusnuata uas 2) ENdswntnes
(Parametric) NWmunanLuLuatany HOPIT (luunaluaes King et al., 2004 (38091
CHOPIT) A5ifdsz@nsninunnndnaaniddamnaiime amnsnaanistym DIF e
ay i aa | v ° = ' o < &
NNsPgRauLAazALRTALL (Thresholds) TunisliAnainadImeLuANFAiY 9iain
NINUNAUNNTANELUEAR A 1uNTana19la97 AEueAlAna uamm Huisnddszdnsnn
lunisasaaaauAnnuAnAesmainamnaungreuiudlssidunielinuuansaes
NENYNNLATETNAUATAIAN VFDIMUETTN Teazdntl NI AT IEMANABLTNAN HOUE UL ERAGL
. ay v a k4 a o = = I ! a v a
(Ordinal) Nlaannistlsziivaegnauinisaefisannuuansaszndnsyanaiiuglssdiv
° A je [% = e Ny [% = | < = =
waz@amTnnanamliuaAudan Fauiiaunulbienagnaeussiimelioniniy 59aaes
o Y &£ ! Ao o o o &

msslszgnaldunivlulsanalvg lasiewidunguauddamenudsasilduuuaauniu
lunsdmmudsunsssa Ineligpauiuilsniiu ednadu nesdnanuimela nsinANNg
NMIIANIAUAR NFIAANNARLIL 184 sanTensUsuidiunismugennwiligneiuglsziy

v | v
AR LTI1AU

naanssuUssnIe

umanuiifludiunilmedasnis “wansznureansvieafisadedsranaluiadiu
uazAnanwaiumsssanien” meldimelasanmsies desdndnmuarassnfnasandeine
agnsuglng mstdaieidinaiainulamneassueiis Funraduayuanioeids
nyEeAan; fuinuneuaiuayun1de (and.) filsusereunns Az laassW 19aen
wntinlasenis QNQQLﬁumqwuzi’ﬂﬁn;umLﬂ‘?mﬁ@iﬁumﬁﬁﬂLﬂmﬁmmmﬂ%qﬁmu WATHANAL

TinsFauiuazldlneiniaalulasenng
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submitted to Editors of Journal of
Research Methodology, Department of
Educational Research and Psychology,
Faculty of Education, Chulalongkorn
University, Phaya Thai Road, Patumwan,
Bangkok 10330. The submission could
also be done on the official website of
JRM at http:/ /portal.edu.chula.ac.th/
pub/jrm/. Authors are recommended
to follow the latest version of the
American Psychological Association
(APA) Writing Format and other guide-
lines of JRM listed on the website.
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