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The Development of Multi-level Causal Analysis Technique:
the Application of HLM Program

Nikom Nak-ai

ABSTRACT

The purposes of this research were to develop the multi-level causal analysis
technique by using the HLM program and to test such technique with empirical data.
The results can be summarized as follow :

1. The multi-level analysis and path analysis can be applied to analyze the
multi-level data via the multi-level causal analysis technique: HLM in path analysis
developed by the researcher.

2. The result of using the multi-level causal analysis technique with the
application of HLM program can be drawn from information and analysis process when
empirical data was tested by the analysis technique developed by the researcher. They are
as follows :

2.1 The multi-level causal analysis technique can be used to analyze the
fixed effect, random effect or between - class variance by taking into consideration the
significance of t-test and Chi - square test. According to HLM analysis, the simple model
can be used to analyze the causal micro model and the hypothetical model to the macro
model with regression analysis by SPSS/PC .

2.2 Themulti-level causal analysis technique can be used to test the coherence
of such models and empirical data in both causal micro model analysis and causal
macro model analysis by Specht’s method.

2.3 The multi-level causal analysis technique can be used to analyze the
decomposition of correlation analysis between variables in direct effect, indirect effect,

and total effect in both causal micro model analysis and causal macro model analysis.

* Master's thesis of Department of Educational Research, Chulalongkorn University under the advice of Assoc.
Prof. Sirichai Karnjanawasee, Ph.D.
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<y ] ] . d’dv d . 1 A=l' °
wralnmausslnd (trimmed model) BianwnizUseuda (parsimony) ROUNALVINNITNARAL
v <4 < o~ &
ANaBnAfevIodlinanudayaaulssandraly

3.) HANMTRRUINIIVNIARELANNADAAS BB LNIAAL T ALURTEAUTNTHY
- - ) - - 1 d o 1
pnannAg uiUieyadulsrandicsiteatanla wudn ilasnllsunsueauealdy 3
'“mﬂ:ﬁwmxﬁuﬁaﬂuﬁnmwmmﬁmﬂ:ﬁmmmn@uu‘uuﬂlu (random - coefficients re-
gression model) maamauliiinTzusuniINAasUAIINARARRDITBINARTLTBYAE
Uszanlupsaiieany fatunsdinssisaelilsunsuaasa (LISREL) viellsunsaiild
- - - N d ]
ArrzianNdNRusiATai wdwdudu q 1iu EQS, BMDP, EZPATH, LINC, LISCOMP,
CALIS, COSAN uar AMOS \{usiu_fauimazansnsayinnismaseuausigiuaut (null
hypothesis, H ) iluaamuannfsuaanpaesiudeyadlszang lnamsld ()7 test
] Y .4 -~ a o] o v - o L8 - - gl o v 4 L)
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m 1 2 P
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3.2) WA M Angms
M = 1-(1- R)(O- R, ).(1- R)
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M3l 2 LAAIAVENAAST Avinadn 18ansdiassuaninanitludieaau (pooled within
class effect) WATANNILTUSIUTINITBITUU (between class variance) iianin
mwlsianitfyan (IQ), warRnedtadamans (ATI) undlaseusan Tuanms
TmﬂﬁNaﬁuqw%(mamﬂ?ﬂumﬁmmam' (ACH) dusmudsanu

(A lUNALARATANARDY t-test)

Fixed Effect Random Effect
Aauls Pooled - Within Class . Between - Class Variance
Effect
-~ ~ o 2
LaLuNLTaU Y B Parameter  Total Observed 4 df
Variance Variance
intercept 12.5084%* 21.8272 34.2528 1455.5995%% 20
Y,) (12.149)
IQ . 0.1343%* 0.1487%* 0.0098 12.4354 35.6635% 20
(3.983)
ATI 0.0318%* 0.0944%* 0.0003 12.4259 25.4984 20
(3.535)
within unit error variance 12.4256

R? = 0.0878

*P < 0.05, **P<0.01

- < a o d' ] 1 a < L4
AMNANTWN 2 MTANTUNBNENAAIN (fixed effect) WU ANAINIBINTTUATIEN
Y,) dnlsrdvsnisannatrausianiloyn o) uardNsEAnENITnAnBLTIaRILL TARAR
] < = ol e [ - @ { - 1 - J
AARTIAMAANART Y, At AN INaDANITAL  0.01 ABNANOVENIINITTEY
a L3 - o a4 a a a 1 1 ) P <t
AUURANARTIBIUNITHU INBNNTAUNENENAAN (random effect) Wudn AR (Y ) NAIN
- 1 < 1 o o © - AA‘I‘ -~ ) - - J
AuutsreudnaiasFuuet N NHEAYINATANTYAL 0.01 () = 1455.5995) daUuaNUsr@ng
-~ L3 = L ' 4 l ) o & o e
nraanatadfausienilogn ) HANtUWTTENNIMBATEUB L NN UL AAYNN
Qﬁd -~ ) .~ —~ ‘! -~ a1 - =
ADANIEAU 0.05 (Y° = 35.6635) doudnlsz@ninsoanatuesauilssarradTALnAART

aa

(Y,,) WillanuiuulsszuinaiesFauedeiiiudAynaiinfiszay 0.05
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Usinlgslmitiu Tnednfugoasthandulss@nioanaanmssuderdulssanaidunses
pausdastithindAyneedd unRasandvinafiisesudsmu vainan1siamsiain
Tﬂmnmﬂfauﬁfnmmfmmjﬁuﬁo 1) 1 ALANTUNAMNTULAAYNIADBLANIZBNENG
Al wndnnlsrandidumslaifidudrdgnmeadn fasiadumaiuesnaniumanisdmsed
wiilaldaiaidiassiiissumauuunyatdudiglusunsaiaauandungise
WawBugiu  AavEnssindausanaidunieile ssuanauludauvieindwaned
(fixed effect) wazdnGwasiy (random effect) ﬁwamwﬁuagmuminmum
Iumaﬁuuszaﬂﬁnmnnuuuui!u (random-coefficient regression model) (Raudenbush
and Bryk , 1992) @evumafissananuiidsddgrasdausandidume Jeda
#vrsandniwadauusznauriulucas TauenirduusAndiduntafdndwaneniive
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Odyshagwneaid uadniwaguiidudidgvieada  Nauanhludiaseviuendiam
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dayadedaing delddn R*  enlueaddensiduniedonsiald wudn dadnu
sanARaeiudayatiatadng snnirlaaafidaiduntedanstaaniy

5) aamslprvluinadosivassduiniEau iaRsananiwanasdius
I - PP s o /. o
a:eulandau NilsadA1aeN (intercept) wuasduUs@ndnisannay (slope)

f-nnuﬁnm?‘ummﬁmﬂzﬁnmﬂ'ﬂﬂLl.uuq'u(random—coefﬁcient regression model)
nsAaeilanadaEaIEiuTUGeu (causal macro model) vaiansniaziszanuein
AuuTUsurasR R AtTasanlsaNssiuinG ey (intercept) uazAMAMNLLlTTUTE
GulsrAviananay (slope) SaulumaildAaatuazanuduilusaulssy (intercepts and

slopes as outcome model) (Raudenbush and Bryk , 1992) ﬁ\n‘j
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984 Hypothetical Model 104ldsunsuiasuaalnugs nszuounisaiaTziaadllsunsuas
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-l " a a - a o a
a9ei 3 UrzunuAdvanasesioudsninaeedlsaden (SIZES), pradlufimadsnisues
a a0 i o &£
fuivs (HEAD) uszAnimwnisaeusasn; (QUALT) filsiaAadanadugnanig

miauadinmanivatiniFeu (ACH - intercept)

FwlssrauTuGau UszantuA@nina Ailse ACH - intercept
Y t
Fixed Effect
intercept 12.4947%% - 20.7913
QUALT 1.7522% 0.6757% 2.508
SIZES 1.4755 0.4750 1.904
HEAD 0.2882%* 0.7843%% 3.031

Random Effect
Parameter Variance 7.1359
Total Observed Variance 19.9558
X’ = 304.0558*%, df = 17
Within - unit Variance 12.8199

R? = 0.6731

*p < 0.05, ¥*p < 0.01

MNITRT 3 nsRansonannaadii wudﬁﬂ'wmﬁ‘nmmﬁtmﬁ:ﬁ?zﬁu‘guﬁﬁu%q
HuAadurasriadsrewsdngnananaGaudnadamans  Haninasasaulsany
gt A MIERATETAL 0.01 (t = 20.791) doumaulsrrauduGuuiianinaated
FadAymaadia Arviv 0,01 Aa Anmiflufiimdeinirresiiung (t - 3.031) Fautlsi
fiAviswantaiudAymasdRifzEiy 0,05 A AANNNIADUIBIAG (t - 2.508) A9
mutlsmnataddsafaou avawaluisidudAymeadanissin 005 WeRinsnndvisnagy
WU ANARLTENHAGNONEN NI G EuA T AGAANaRT(ACH - intercept) Safiannuduuls
?:wmﬁmL?ﬂuﬂﬂﬂqﬁﬁmﬁﬁﬁzymmﬁﬁﬁizﬁu 0.01 (Y’ = (304.0558) uaziiadiATEy
answarawmaulrdary AemiutlsmaluszLuANNANAUSITATUGIU STaNNNTOULRAIANGNR
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intercept) \Humautsmin uuusingy

g - o~ : -l -~ 2

flUIsAUTULIEY ERRIE T R ij(B) t
QUALT ACH-intercept 0.6731 0.6757% 2.508
SIZES 0.4750 1.904
HEAD 0.7843%% 3.031
HEAD - QUALT 0.2945 0.4188%* 12.038
SIZES 0.2383%* 6.851
SIZES HEAD 0.0975 0.3122%* 8.359

*P < 0.05, **P < 0.01
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1.) luluaadissmastduini3aw (causal micro model)
- a 4(1/ al'e a d' a a ] 1 e o & aa v
1.1)  ANUIZANFRUNNINBNTNAAIN LAY @mﬁwaqﬂuuuﬂmmymmnm I
AARANANINLAANITILATIEN
L o=\ J L 7 dlﬁ - Al 1l & [-] - = L) ] o e (-] - ~— ey
1.2)  dndssaniisunmanavansamlifiudanuravsweguiiiadAnyneans
Windlslulumanisaipsizu
- nc!v at‘aa q‘e‘vov (- ] < e~ 0 e -
1.3) dndrs@vadumananswsasiiiiadAnusavignaduliidudAgymieads
WadAlulunansaasey

o e

- - J!I q'n o -=4' a a 1 < o - v
1.4) @NUTEENBIEUNNENEWAAW ua Bvanagu AdadAVIATIRLIAY

o

lulumanisamset

2.) Wuluaaidesnastauiduidau (causal macro model)

ﬁﬂa"']ﬁtymqaﬁﬁ-umﬁuﬂizaw'ﬁiﬁumqﬁ‘lﬁmnmﬁmﬂw'lu‘[mmm%qmLW}
wududou avantofasanlfiarsaninand safunsfesonsadunaienady
maliluluins  azanansoReTunldandudAyyneaiaTes NImeAsaY t LwRLIUMT
Aprziidsanimmin

anU9uaaniIalINy

nagduanisidamiiaualldiheiu wudunaladtinmeidemauuunmszay
. . . lae e J = v
(multilevel causal analysis technique) MHIREWAUNIUIINUUIAATEY Jan de Leeuw (2N
24lu Raudenbush and Bryk, 1992) lnugfAsussynaldsunsaatuasidnanldiinsmesinu
- a ¢ v al o
Hnszuaumdarsiuaiansaumamiaulavaalszms aell

Y L) R [ L=y cy

1. MIAATIEMEAUR (path analysis) ansnsorlssynaldlunisiirseidayauu
wyrzAL (multilevel data) lalatldinatiAdgaiamsiEauRLLULWYITAU (multilevel causal

. . -~ 1 & -~ o a a < &
analysis technique) TBAuwLMINAN asnrReTUANNAFINTEN 1 289N1394L ATl
Waaunanllsunsuetueaiduilsryndanlgiiassiig - wissidnglsrashinaiiney
dayanyrsiuisadRne  uwAfanAuuannisAiasiziannet  (regression analysis)
a & 0« v« & d o 1a ¢ a = a
duiugudray  aadudasndssgnalddiamsmidanvg fsaansodanmeilalagnis
Aarsinanauiulanusasialuluns ieavaainanudunay  iuReaunsle
wAlANTAlATETnAnat WA (multiple regression) fntilisinsn SPSS/PC’ Rsanananaliin

o Aaca o -~ J o - < s 1 -~
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(fixed effectes) EnEWAgN (random effects) UTaAMNULTUTIUTININIMBATHU (between-

o e
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