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wdseanszaunuiiiienudmiusnumsalyseauidmnuuaziaienuduwusiusiudsens
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woumy  lessulsluudasszauaseslaSudnswahummasiudsluszduiignh
(3% mgaund,2532) Jananlahdagamimsannilansazmsaaaunsn
o & s o
(nested) uauiluszavuannaunu (hierarchy) g lugUnasdayannsvay (multilevel data)
U
a o d & a o £ - P ) v
mAEmMIMsEnnhmnuradugnimemsiSouithwn  dulvgiwenanuss
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ssaudmiulasliinaiinien:vionosswnans (multiple regression analysis) Batfums
\J o d - - - .
slegdslaNaTINITAUTaYe wahmaandadesnudawaalumsazUnaszuie
. A - . d o a . @ < °
AU (aggregation bias) iHAIMNHANNEANIIRIUMSUSTINAUMFNUSLENE Msvhwne
J o v cl J v -
saamuanNemawialumansfienuudsunuglisd uannniiudimsiens
suilaslisulsanuuandnszwhambeiensislinnsodnnamenuulsusiume
Tumhevialunga (within group variance) AullumsazasmsAnnufFunusussd
ad e o " ar
ulsNBgaNseaunU (Raudenbush and Bryk,1986; Kanjanawasee, 1989) ntlgymea



naEINAMIN IIFInenmsiIfememsdnymmein Tdisuameiiadsmsessnuuy
M3 UAMTIATIVINYS2AY (multilevel analysis) Fefienumnzaaiulasiadauas
iagamqmsﬁnm (Cronbach, 1976; Burstein, Lin and Capell ,1978; Burstein, 1980a,
1980b; Mason, wong and Entwistle, 1984; Aitkin and Longford, 1986 ; Raudenbush
and Bryk, 1986; Raudenbush, Chinapat and Mohamed, 1992)
m3lensingsrduiaiumaiinddmsmeadanlidennidayaismulsaas:
wanei uazdulsdassmaniuannsedaduszauldathaiasassseiuiuly Tassus
s:é"utﬁmf'fudwﬁanué’uﬁuﬁﬁqﬁ'uuazﬁ'uuaz'ln"%’uﬁﬂ%‘was'mﬁumno’huﬂﬁzﬁ'uﬁgqn'h
FEmsusainamnmiiwasitehdgu maensilsanaaulsznauany
wUsUsu (analysis of variance component estimation) , ’J‘%'mé'qamﬁauﬁqauuuaunﬁ
(@& (OLS Single equation Approach) , 3's'fhé’qaaqﬁauﬁqauuuquamaums (OLs
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ddgmesdianazdy .05 ldud amasingey  Yinamsimmhu vssmmaluiu
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st lsimumsiensinyszdumsmaiiadsisanipaiigauuuuisaasaums
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fanvaulaseadndusedy (multilevel dat) Muddaeszavzull MRV
meillaetuaadn ( HLM approach ) Wumsiensd Wuumanssnunay (mixed effect
model) sunsmhmlenmilasndalusunsurauimaidiSaguams Tos
Raudenbush War Bryk (1986) lawannmeiiadsuaatduanninaddvanamae  tums
Yszgndlasmsniamaameiiamsitensianuulsunu  (ANOVA) , dulsz@nimsen
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MIEM3ANY) (within and between educational units) mmsnszqﬂuaztﬁﬂmﬁmﬁu
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weilamdisanipefigauuuniasssumshisnnsohld  wesmnmsdnmes A58
MYIUNF (Kanjanawasee, 1989) Wuhmsienuinyszaussmeiiniiaaasipsige
wwuwissassumsiiumsiensiilidanuemawedswnasgugssimsuszanad
wniiwaiiiowae tﬂﬂzﬁﬂ'ﬁﬂuﬁ')uﬂiizﬁut?uL%'tmuazs:é’l'uTﬂﬁﬂumag"luszﬁ'u



3

Undey  hbimsissnamanuameniawnasyiudisem Swavnidusdassindy
hdymesddinnnihimsiy  millerweady  wwlimalsanauewniivadiien
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MIIeNsiEiTnauaMuulsUsIU (variance component analysis) , MISIATIEVON
0BEINASEY  (standard regression amalysis ) M@ MsdemusUsIu BTy
(hierarchiclal analysis of covariance ) MaRAYUMTIATIHIWYSEIULUUMS IEBNTBETIR
sumsim , mdensinysEdutuniaasaumsina ludady

mnsal Inala (2536) Rldhmsdmnuisudisumsiensingseiusams
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Simple Model Uaz Hypothetical Model lagiliidasianIsuufadayadmiumsiensy 2
Tumay wilaumeilamdwenipefigauuuuisaaams wiimsuSaudisusems
Jenshiy Ansenemuiifudhdgmeada svdiuswran uarAdnlsEansonoas
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Fuusyans @umaelumsd ONAFUMIANUFNNUSIBIMA (path analysis) At mualii
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Leeuw (1995) Tusunsy eananusenaudis VARCL 289 Longford (1988), ML/3 284
Goldstein (1987), HLM 289 Raudenbush and Bryk (1986) war GENMOD 283 Mason
(1988) @8 Kreft and de Leeuw (1995) 'la"lv?iaaqmﬂaufi’ﬂﬂLﬁmf'fuﬂszan‘ﬁ‘mmm

Tusunsy waarqldwail
HLM > VARCL > ML/3 > XLISP

UszAndmmeadlisunsuimbiuanduaplldn  HLM  fnssrnumsiensid
9187 VARCL udf inamsiwnsieaninmilouiy dhluesiidaulsfiminssy wams
JeneiulSsudisuswin VARCL fu ML/3 srhiuanenadusnniin Tusesdl ML/3 9
Wansaumanalssmsdmiudadafiienudhnhllinenih HLM  wudasmis
(Residual) 1Tusu  aehalsfieny HLM Approach ﬁuiwgnﬁ'mmmmnﬁruswuaﬂumaﬁ
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DNWAATRIRUN Jan de  Leeuw ( 84 Raudenbush and Bryk , 1992 ) 1o
nanh  wminlmnsluuumsiensieenlisuminsoainlieamsiensise
nmquuunyszauldpthsmasunau®  Saamantimam e niniusEans mw
wariianuwivinanniu Usznaufulumamsiensifidiss ygIasiend (2538) leh
wualilugluaimsienminysedudme Path Model §deSmsmadgmumsddalicel

1. Multilevel Analysis Ut Path Analysis 1hazUsegned 18 lumsianzy Multilevel
Data 16 Tesandumaiiedf3ensi@nmauuunyszauidisenanntivnnndnmanas
mMslwensinyszaudslisunsuasusadnlumsiensilassainanuduiudide
Smauesdmiuls mulues Path Analysis

2.uaminaaaslimaiiaisiensidimmauuunnszaulasnsuszgndly
Tsunsuezuaaidn  sansofimsanldnnassumausnstumsiensy  dah
malim3Eienuiiiseianniulussnssuiuiaye@elsying éeil

2.1 malinddliensiiBinmauuunmsedy  aunsellensianiwaasi
(fixed effects) BNSWAFN (random effects) 3 BANWUUSUTIUSIHINWBAUSHY (between-
class variance) lasmainsananuiiiedhdguasmmedsy + uwazmmadau x° o
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2.2 WMAUAIS AT MALLUNY IEAUEINTONATBUANNTDAAA DY
radlumaiudayadalssdndlanuilieamsinnsissduinGeuuassedufuce

2.3 malMIIeNIBIEUUUNYSTAY  Sanseienzviuane
avdussEiNGuls RBAN¥INBNTENUMNGS (direct effects) WANITENUNNBBY
(indirect effects) UALKANTIMUTIN (total effects) I ATHWILEUTNGHEY way
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.M livdnmawasmsdeseiiBecnng (path analysis) UazVaNMIYEY
MIIUATILVINY LAY (multilevel analysis) tﬁaﬁmmmnﬁn‘?ﬁimﬂ:ﬁ@qmmqwu
wnszé’u (multilevel causal analysis technique)
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3.2 fulsdasy wiveandlu 2 sxau e fuUsTEeUINGEY (micro
Level) laundudseugivamaniney  uasiulssedutudey (macro Level) ldus
mudsmumsSaumsdau  dawlsumsuswsisideuy  Taslddmulsaaassnannsa
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0.05 lagiimsiiansionnatuuuda@andiws (stepwise multiple regression analysis)
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asasdhiienuusfuannnhle

2.mslenianudiusiamguuunyszaulasmsusegndlalusunsuiay
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MIUATVINYSTOU (multilevel analysis) vaneda maliadsmeadanlsiwney
dayaiiiinuwlsdasaed  wariwlsdssmaniumnsodadhusduldataies 2
seavtuly Tesdulsssdudmiumelamudiniifiueiy werldfumasaniumn
fussdudu

malwenninyssdumemeiiaeiweady  wneth  msiensiwyssduuuy
TuaaszauaanauBaudy (hierarchical linear model ) BaimnnTon Raudenbush uas Bryk
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(random coeffcient model , RCM)
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wanddninadiamans  winedy anuiEnilidaimadiamans wu nsuaes
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