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A STUDY OF VALIDITY OF ESTIMATION IN MULTILEVEL STRUCTURAL EQUATION MODEL
UNDER DIFFERENT ESTIMATION METHODS AND SAMPLE SIZES

ABSTRACT

The purpose of this research was to study a validity of estimation methods in Multilevel
Structural Equation Modeling under conditions of sample size variation at each analysis level.
This research used a Secondary analysis of a data from the project of learning
opportunities in mathematics and science of Mathayomsuaksa 3 students of the Institute
for the Promotion of Teaching Science and Technology. The analysis used 30 samples from 9
conditions comprising level 2 sample size of 50, 30 and 15 schools in combination of the
level 1 sample size of 10 and 5 persons a school, and the actual students of the selected
school. Each conditional data was analyzed by 2 methods of estimation, Full Information
Maximum Likelihood (FIML) and Robust Maximum Likelihood (RML), and checked validity
by considering estimates of factor loading, path coefficient and cross level coefficients by
comparing with the estimates and the parameters using t-test, confidence interval and range.
The results were as follows :
1. The validity of the parameter estimation between the FIML and RML when
level 2 samples consisted of 50 and 30 schools and level 1 samples consisted of 5
students, 10 students and actual student of the school, both of the two parameter
estimation methods gave the same estimations result of Factor Loading, Path Coefficient
and Cross Level Coefficients and both estimations were closed to the parameters. So the
validity of the 2 parameter estimation is not statistically difference. In the condition
of the 15 schools of level 2 samples and actual students the school of level 1 the RML
parameter estimation was complete but the FIML parameter estimation was incomplete.
2. The estimate when the level 2 sample size was 50 and 30 schools, and the
level 1 sample size was 5 students, 10 students, and the actual students of the school,
both FIML and RML parameter estimation gave an valid estimation result of Factor Loading,
Path Coefficient and Cross Level Coefficients. However for the level 2 samples of at least 15
school, the RML parameter estimation gave a more valid estimation than the FIML.
3. The estimate when the level 1 sample sizes was at least 5 students a school,
the FIML and RML parameter estimation gave an valid estimation results of Factor Loading,

Path Coefficient and Cross Level Coefficients.

Key Word : Multilevel structural equation model, Estimation methods, Sample sizes
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g0 50 5930 nan1sUsTINAANTMTNEIRUSENeU ANduUSEAVEIdUNS uavAdulsEansavsva
useiulndifestunsieeidevnniessedufiaesunlng (294 1sa5ew) uasnan1sdnw
nsdlvunafegnssziuiiaes 15 1sadeu fegnssdufindaivadausarlsadou $uau 10-40 aw)

a

FEmsuszinarmiwesuuy RML Wanisuszanadntivinesdussnou Aduuszansidumuay
AduUszAnEBnENatNsEiU uandsa NS fiwesessldiituddunieaiffisedu .05 uanein
dlerunashednisziuiians 15 Tsadeu namsUssinaatmdnesduszneu AduUssandidunaay
AduUsyansdvinatuseaulndifsstunmsiasei auasetsseduiiaesunalng (294 TsaSew)

wamsAnwinvaeardestuauuigiuted 2 isdliinnstwuavuadegnadmsumsieg gy
Tuwnaaunislassadanysedulussduiiaes (sdulsedow) wiiurdetiosndr 50 ndu Ssluamaded
ogstionwinfiu 15 ngu flanafismeiilinansiwsgideyaiinnuiiosmss uazaenadosiusa
1533veUad3 (Heck ; & Thomas. 2000 ; citing Bassiri. 1988) finanil¥invunevesnguilazny
Ufduiustuseauasiiegetey 30 nau nan15idevesatianed way uaawne (Snijders ; & Bosker.
1999) wui Ieideiausiieafunisimussuinunaiiodns Tnengusefugaiianvosnisiaseingg
fis1uauannd 10 nduiuly aanmsAnwuessenuazuua (Hox ; & Mass. 2004, 2005) fiaradiuiy
Sunurnaiegessiunduiigianvesnisiieseimsasdouiaiunnimieniiy 30 nduiuly

HansAnuINIalvNAfgsERUTians 50 Tsadew 30 saBou vuiafetsseiuiiviafuass
uriarlseideu (S1uan 10-40 AW Amdnedlszney Amduussandidunaazaduyszans
SvsnatnuseduildannnisusEnaAsEneIsNsUsEINMALUY FIML wag RML Sansidlewnss
TilsnafudunanisAnunsdlvunnsetseduiiaas 15 l5eeu vuafegaseiuiindafuaie
usiazl5aEeu (F1uU 10-40 AU) WU 5NTUTZUIUAINITITADTUUU FIML USzaaIsig o
Talipsu dndsnsuszanuansfivasiiuy RML awsauszanuminig ¢ laasunazlinanis
UszanarntiminesdUsyney Aduussavsidumaazanduusyavasvisnadnuszdu uansnaan
Amsfiwesednsldiitedfyneadafisedu 05

FawansAnuniinuaenadestuauuisiuded 1 AnslihnmsUszanammaiimesuuy

Full Information Maximum Likelihood (FIML) kagn15Usennamnisiinasuuu Robust Maximum
Likelihood (RML) lesnunumuninegnausasiseSeurintuasldimimninesdsynou Adudsyans
durne dulsvansavdnadiusziulndifesiu dwlunsduunmegnausagisadoulduingu 38ns
UszanaAnsimesaeuuy  RML 9glaran19inszifniin1sussuiummns i esuuy FIML
UAzAIAAABINUNANITIBURITRNLALILE (Hox ; & Mass. 2004) laAnwiuieuiisuisnisuszunu
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ATNNSIALNDT TEUIN9ID ML %58 FIML wagdd RML Ran1sAn® WUl N1SUSEEIMNAIRNIELUUY

33 RML Tiinansinsnesfinninnisussanasdaeds MLnde FIML wazdenndesiuranisideues
UTULAZLATLNGS (Browne ; & Draper, 2000) wui1 35 RML Tikafna1 FML Tunsusesnau
MAuRaRARLINRSIUA M UM Iaae U@ A veresAUsENoUANAILUSUTIU LazaenAdDs
funavealiudu (Muthen. 2004) fina113138msuszanammsmfiwmessnedd RML Wunis
Usganaaitlianla-auas (Chi-squre) wagAAmAaIALARDLLNATEIU (Standard Error) 7]
AU (Robust) Aensazifindennandesduiiortuniswanuamuulfsund (Normality
assumption)

HANISANE WU MTBATIzdnsdluundiagssesufiaes 30 Tsadeu vuindogneseduinis
TsaBouss 5 AU Eruruwuiafegiseun 150 AY) 3an15UsEINaAmnsimesuuu RML 1rkanns
Ussanaantiminesddsyney ArduussandidunmauasAnduyssanssvsnadusysu lduansnsann
Arniweseeeliieddmneadafisediu 05 dmninsedt nsdlvuiafiegnsseduiiaes 15
T5a0u vundegsseiuiinilsadouas 10 AU Eruauswiafiegisimun 150 aw) Fannsuszanm
AMITASKUU FIML war3in1suszanamsfiwesuuu RML Uszanauansing 4 Taliasu Sanuin

[J @ 1

FIUIUIUIAFIDYNIIAUAYINAY (150 AL) ANTENVUINFIBE19TEAUNEDININUIU 30 15958 YUA

LY '

MeesseiuiivilsaFeuas 5 au aunsaUsznaAmivesuuy RML 1¢ Ssaenadesiuauuig
fiofl 3 AkelH31 mafmuarafedisdmiunslieneilunaaunslasadiomsedu lussduiinds
(sedfutinBen) desndt 30 nihedelsadou (ngu) Sanuideilognaioslsedouas 5 au fenuifivme
filinansinneideyaiinnuiismsuazaenndesiunuidovesseniazuna (Hox ; & Mass.
2004, 2005) 1Ml dwazAY (Afshartous ; & Leeuw. 2005) afiawnaduazuaaias (Snijders ; &
Bosker. 1999) lfdfafunuiiaenndesiuitmsliirrwalasovnavuiniegidlusefunsiingzsigs
fian (level-2) snnndrseduiisniian (level-1) insrzasiunisanaunanndeutasifiunuuiug
lumsussanurmisiimes
Nndedunuenananliilunsinnnuideiinsiwssilunaaumslasaiomsefuria
yupdhegndlusziufians (szdungy) msiduuetnatesdian 15 nguuazdenliisnisuszana
AM3TABSKUU Robust Maximum Likelihood (RML) iflasannaninsauszanaseng 9 ldasudiu
fmnuiflssmsausiunaiiogssssuiiaeaasvuaiogissduimdaisuuliinnuazasli
auddgievuavuaiegwlussfunsiinsgigaian snnnirszduiidiian azdwalinisinu
finugndes WedeldlsissanmsfnwmannguussmnsuarluvasiferiuamAdenfnuainngs
Ussnsiifidunulaing wu msdnmmeluddnnuasiiuiingdnm msfinunaneluimia dnide

fausaldnisieszilumaaunislasiadomssauliognaiule

AnAnssuUsEAA
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