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Manjana Jongkol. (2004). An Analysis of Causal Relationship of Variables Affected to
Problem Solving Ability of Prathom Suksa VI Students. M‘aster thesis. M.Ed.
(Educational Research and Statistics) Bangkok : Graduate School,
Srinakharinwirot University. Advisor Committee : Assoc. Prof. Boonchird

Pinyoanuntapong, Assoc.Prof. Nipa Sripairot.

This study aimed to investigate causal relationship model of variables problem
solving ability of Prathom Suksa VI students through developing and adjusting this model of
problem solving ability of student to empirical data. The subjects consisted of 532 Prathom
Suksa VI students of elementary schools in Khet Thonburi, Bangkok Metropolitan, through
stratified random sampling. The instruments for the study included adjustment test, self-
confidence test, achievement motivation test, critical thinking test, and problem solving
ability test with reliability of 0.74, 0.73, 0.75, 0.77, and 0.76, respectively. Then data were
analyzed by Path Analysis through LISREL Version 8.30.

The results revealed that the fit model showed the empirical data with Chi-square
of 2.746, probability of 0.687 with degree of freedom at 4, goodness of fit index of 0.998,
adjusted goodness of fit index of 0.991, and root mean squared error of approximation
0.00. The variables directly affected to problem solving ability were learning achievement,
self-confidence, critical thinking, achievement motivation, and adjustment with 0.140, 0.126,
0.055, 0.020, and 0.011, respectively. . The variables indirectly affected to problem solving
ability through iearning achievement, self-confidence, critical thinking, and adjustment were
learning achievement (0.148) and variables indirectly affected to problem solving ability
through self-confidence, critical thinking, and adjustment were learning achievement

(0.015). Thus this model could describe the variance of problem solving ability (59.02%).
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4. Twady (Depression) Hatsualiainnues nuaanuantasluianssuaig aid
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fAinliad ( Gilies.1994 : 401 ) na12i1 Ty fa sounsalfiyaaalinaufies
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Lﬁaaﬁumaﬂumm‘x’mmm@!uuuﬁotﬁu (classical causal model) na1Aa  NMIANN
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{T'uﬁ 1 ﬁmu@ﬁagaénm:maﬂuma (Specification of the model)

dudi 2 nsrzyanaiiulyldendoavaslues (dentification of the model)

ufi 3 mytsznadmindeeianlues (Parameter estimation form the

model)

b4 '
s

AUN 4 MIFTIVFALANUATIVDILaLAA (Validation of the model)
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1.2 lueagumslaseai (Structural equation model) Lﬂﬂmﬂaﬁs:qm'm

FUNUTITILATIgT9 Tz Ieanysur 'lumsﬁﬁagja‘luﬁim'mau’uﬁaﬁﬂm
mmﬁuﬁuﬂmﬁamm@gﬁaoﬁwﬁmmwmamau lasinddudasdnineutuaoni

~

ety A Juusn Aadandudsmuandnwliasudinenmsinsmneuazuide
Lﬁm'ﬁaaua:mnmﬁLﬂﬁ:ﬁv}‘mmsnn:mao;ﬁf&ﬂ Tl #9luLaaugaIn N RURUE
LRINRIULS Lta:fuqﬂﬁwﬂﬁﬂﬂﬁaﬁnmﬂué’uﬁuﬁmmwaaum’luaaﬂﬂﬁaaﬁu%;&a
Badszaned udnhandouaunis



n

s B

I

&; (zeta)

40

BN+ T'E+C (gasfi 1)

= a a ‘f
Wusuilszandvas N

Husudszdmbues &

fadnanuamanfaui ldannsumslasiasis

luiearasmydasmeauds y lduangums

y= AyT] +€ e € dludmanuamainiaueInIieanauns (@ash 2)

lueavasmyiaseuds v leduneanaunis

x=A N+0 e O Wudanuamaedowsasmyiaanaunis (037 3)

3 ~ A4 ' v a
a9 x, vy Jlenandr laasunalisad

MAua
MAUG
Mrua
UUA
RUe
AU

MAUS

MRUe

MAUA

MU

MUUG

<<

x

> O Moy 3

v
v o

LNeasvaITINLIMBuanFINa 16

[ 4 s as A
Vnteasvasddsmeluganala
naaasuaIanlsudinslu (endogenous variables)

ar ‘.X'\ X

LaLeaiuaInIuLlsulImauan (Sadogenous variables)
naeaivasInNUamaniaui leunanmsiavessuys y
NALADITBIMANUARINLARAUN L UIINANTIAVAIG YT X

¢ Y a £ v o ¢ a A =
LaeaTUaIIRULANTanauNUITaIa s y Ml
MWy dida M

(8 ' s “a A‘J @ ar 8 o d‘ &
LIALADTUBIANFUUTZENTINFUNUIVBIO S x il
mytwney  dnda &

' ) e a &£ v w g [
naweivesmsuleiniamdniutvesiuds & luaums
laseade

[ 3 s a Ar s a 3 o
napairaiFulindanaunutatdauds 1N lusunms
laseaie

L’)ﬂL(ﬂﬂg’U aammmﬂmmﬂﬁauﬁ"lﬁmnaumﬂmaai’n



41

wdaglunmyiensidayadislisunindaie fo midmuaduunindne 8

= 2 v as a s A o '

wnindivraaadaanvlaaan1iinogs Joreskog and Sorbom. (1989: 4-5) nMWuaa"
wndndlvile 3 uuw fa

n. winiiaasiinue (Fixed parameters) aluaan o ludidunansdning

€ a €

Tenigndswniiass mu’mﬁn‘ﬁwaﬁaﬁu'«azﬁmuﬂlﬁﬁmLfﬂuf}um l58anusal “0”

ar

9. WINALAa31IAY (Constrained parameters) Lilsluean s 3oHiduiaa

v as ar

ANTWATTNINIILUT LAz WITILAeT AWIaBNTWaa L TIRA NG IUTEIN L LN

]
A

fdenlufidasimualimnieesunadifidnanzad wu Seuriny 1 viefissug
nstand asmmuasandnluuninshunuswin e fiwduwnniiee s

. Winiilnasdass (Free parameters) (Huwiniitaaifidasnisuseanmen uas
lildtasulwienatnolaatnmile 9dmdnwal - «»

;ﬁﬁﬂ%zmandnﬁﬂumaaumﬂﬂﬁa“s"nu‘ﬂu‘[uLﬂaﬁszqmmﬁuﬁuﬁ%@mm@l
swiedulsudidsrumelulueamsiss uasddoanasdissdunadal  Gait

1. anuFuABdznIa s iulealuaNUFURRTLUULEUATY (Linear)
VBIUIN (Additive) LLa:Li‘Jummﬁuﬁuﬁ‘L%amm@g (Causal Relationship)

2. NMILANUIVRIAIMLINEuEn (Exogenous Variables) aauwlsmelu
(Endog enous Variables) uazemuamawedon (Error) sasiiunisuanuasing
mmam@mﬁauﬁmmﬁmﬂuguﬁ

3. flenuiudaszdanu (Independence) Sxnisdnlsiuanunaainion
nenafie anuasawdowiludaszaanu dudsuazanuamandawiindarzdein
LL@ifi'm’mJﬂm@mﬁaumaoﬁmﬂm@iazmjum%:ﬁuﬁuﬁﬁ'ﬂﬁ

4. ’lunnﬁmﬁLﬂiﬂ:ﬁﬁagaamgnsmmw (Time Series Data) fifim13iaannnin
2 053 m3vasudsdaslildsuanEwannta Ay (Time Lag) T2®39mM3I@

ndaansniissduvasluiesanuduiutlaseairodudu M lAudedde
anuEIIn M IIznuswniieesinenenuamaeien  (Eror Term)  pauli
anuuUIUTIuuERanssenuesaeaanda ity 0 vlweamsiame

Twldlugmwade
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swin 2 msszyanaiulyldendsazasiueg (dentification of the Model)
mﬁ:qmﬂmﬂu"lﬂ‘lﬁmtﬁm’uao‘[umaﬁmwﬁﬁmua:ﬁﬁnaﬁﬁﬁnmﬁmiﬁaaﬁﬁu
nn Namsﬁuwua;ﬂ'lﬁ’hﬁL?iau"lm?iﬁﬂﬁs:qmwLﬂu"l,ﬂ'lﬁmtﬁmwaﬁﬁﬁaaﬁmim
a5l 3 Usztam (wadnwel 35udn. 2537: 37-39; §198997 Bollen. 1989) Aa Fewlyduilu
(Necessary Condition) (Jawluwalfiss (Sufficient Condition) (Jawlusnufunaniawla
Waled  (Necessary and  Sufficient  Sufficient  Condition) 4318821880 UBIUGANS
Ussianas Uit
1. Gowludnuin (Necessary Condition) 289mMIszyldwed luaaazeasdl
snumsiwawnniieeiilinnusdastaunnwiarniuswauaundnluaning
aNuuslTIw-aaLlsTIuhnaIngudagng Gowladasizann ngh (t-rule) wIo
avsavldansums t < (12NN + 1) 1t indmwndeeifigasmisdszanmen
sz NEusmwandulsiidunald
2. GSawlawaifins (Sufficient Condition) maomﬁ:q"lﬁwaﬁ fmiumsy
anuduldldaasvadlaasianuuandranullamusnsmsianslundazlaes o
fingnalueait
2.1 NYANUSUAUINALT (Recursive Rule) dmdulaaaanusuwns
lassahadaduilidanuamaedonlumsia  na wisng BE eaafuurdndg

Towuamusy uazluning PS daadwunsnduwinugs

2.2 NENGNeT (Three — indicator Rule) dwiulaaamsiianzy
Huduasdtsznay nani andnlwaning LX ﬁl:@Taaﬁﬁhvlajwhﬁ'uguﬁamaﬁawﬁwﬁ
Tuudazunn  luudazasdisznaudasfidnistwiasnlsdunaldainaias 3 @ uass
WNING TD saadmamInduninues

2.3 npFatuaau (Two-step Rule) dmivlmaafifianuamianionly
myia  tussunniuiiereseulasldng 2.2 winwui luaaszy e wedlwariameu
duaaufi 2 dold ludueensi 2 Wusulueaduluesamsaibifanuamaniauly
n3Ia I@mmmww:ﬁmﬂima‘lumnuLﬂwq@Lamﬁmaﬁaw.ﬂuﬁmﬂsﬁamﬂ'lﬁ i T
Tueadilifienuamanieulumsiaudraraseulasldng 2.1

3. L‘?iauvlmﬁmﬂuu,a:watﬁm (Necessary and Sufficient Conditions) vl

ﬁau"lmﬁﬁﬂs:%ﬂ%mwgaqﬂmmﬂ’%zlmﬁsuﬁ'mﬁauvlmﬁmm lagnanain Tmﬂm:q‘lﬁ
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wadfdalaaunTnuas lalasnsunagunislasainiamnniieesudazdnleaan

nsudguMIngTasnua Nkl s IuLasa el sYTIRIwUaIlszTIng

dwit 3 maszanmiwiieesanlues (Parameter Estimation form the
model) tHumamdwiniiteasivaliiuning s usz Sigma (X)) unwavdndany
wlstyn-anuulnsuhafisfeinanmnimeiidsanai ldanluesfide
FUNAFIU Fnnwrdndrssssfislndidsaiuuaavilnesfillusuudpuiony
naunﬁuﬁuimﬂaﬁlﬂuﬁagaL%aﬂszinﬁ
matmuadanleliiuming S uss Sigma Tenlndifsenwin 19 %mae
AMUNRUNAY (Fit or Fitting Function) Dudinmsilumsamagauuazninazinldle
fsznmfifianuasduain (Consistency) snuzysfaitudesliamanifng 4
Uszms fe
1. Weanguenunaunfuaaddusinais (Scalar) wiatiuwarinuiu
2. Waﬁ’ﬁ'umwnaunﬁuﬁaoﬁmmnnﬁ%ﬁaLmﬁ'nglmﬁ
3. Wettuanunsunaudidniln 0 owrind  Sigma usr S Tewvindn
it
4. Warduanunsuniudasiuieidudaiias (Continous Function)
ﬁﬁmsﬂszmmﬂ'wmswﬁma%‘lmwia:‘i%'lﬁwamsﬂs:mmﬁwﬁﬁqmauﬁmmm
Uszanmuanseiwll  Seluiithhsiauedtminmaflsweiduanunaundu 5 uuy
T

1. Fhdsmastasaalinisimin (Unweighted Least Squares = ULS) 1ilaq)

U

o

Wanduanunaunanluis ULS R nuafaaRnuATisIgaItaunas
9
(Ordinary Least Squares = OLS) Wi% OLS msdszmnmdwnniiiaeslfidanlyly

waﬁﬁmawaomfmﬂm@Lﬂﬁauﬁﬂ"\ﬁaUﬁq@ lagfdnanuaaiaiafaulyinAuHasaig
szmnmmLqu‘lemﬁéwmm"l@”mnﬁagaL%aﬂs:%'nﬁﬁ’ummmLLﬂsﬂnuﬁw gAnIoh
ANFINI LRSS

~ W &

iz niteasnuszunmaisds  ULS Jemsutiaiiuardszunaniianiy

9

AILEUAIN (Consistency) we hiliyszdnEnw (Efficiency) namda anuudsUsiuaes

L A P aa

aszanuild asldlddnidesfgadiaSoufisuiudnsznuildanitau
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v W

Fadaudnuiznmilefis dwinfieasile maguaulavaenududzszan
1@3ia  (Scale Free) @ flusmwindmeiiiiodauminemsia  winluias
mmé’uﬁuﬁ%ammqﬁﬁmﬂsﬁﬁ%mUfﬂsi'mﬁm:ﬁNﬂ@iamwmﬁmas‘

Bud fedaslfiunindanaulsriu-anuudstniuiin wisldazuunnassu

Foleuraditmsiinae  anuiouszanuazaniwIEmIlsan i uan iuiig
mm:auﬁuﬁagaﬁﬁa"nwm:mmanLmuuuﬂnawv}mu

2. ﬁﬁﬁﬁé’aaaoﬁaﬂﬁqﬂﬁ’mﬁﬂﬁﬂﬂ (Generalized Least Ssquares = GLS) 1w
nstﬁﬁﬁagaﬁm’mLLﬂsﬂsmmam"aLtﬂsmu"lajwhﬁ'uvlndwaaﬁmﬂsﬁu
(Heteroscedasticity) #3afianufunusinszninennuamaieasn (Auto correlation)
azapaldituszinmduuy  GLS FailumstiniminddinaieUuutanuud s
Muvindu  susanawnieeiildnndt oLs dailumidisiminednnaie
YsuusanuudsUsudiliindy  dleinawniiee@ldnnis oLs ey
AILFUAIT  Hasszanananianieldfiniie  wadheulsanna ldlanwuemMIuanas
°7iz;cm‘%aL?}vﬂndﬂﬁaﬂnamﬂs:mmmaawwmﬁma%ﬂﬂgnﬁm wnztaua liilulyeny

v ] a

’Ea@naaLﬁaw‘fuﬁ'jﬂﬁazlmsLLﬁmLmuuuﬂnawgmu nananianaualatislvwiIaLan

9

aszunaniniteasn laazdl m’mémﬁmvﬁ']mﬂuﬁ
3. %%vlaﬁﬁg"@goqm (Maximum Likelihood = ML) tTJu3snlsus=um
mmﬂﬁma%‘luiumammé’uﬁuﬂmaa%’wm%mﬁuﬁuws’wmUmn"f’lq@ A laaz il
Qmauﬁrﬁmﬁmﬁu’i‘ﬁ GLS @8 Januasduain Jdszdntnw uaziuwdaszeann
s . 1 o f‘ﬂ. s aa =3 o
a8 MInanuaguAzan N filea A ldannis ML uuuning uazenu
. ( I L. -
unssasezanadiduegivrmaveswindiaas
4. Aihdsseniapfigadiniminnaly (Generally Weighted Least Squares =
WLS) ﬂfuLﬂuﬁ%ﬂs:mmmﬁmamquﬁ%ﬁﬂmamﬁmm anwoznsUszanmana lild
L:J‘n'%nsftﬁugﬂLL@ia:'liLawwzam%nluLLumu,mLLa:’L@TLLu'mLLmTﬂUdNﬁmﬁnﬁaU
o [ 4 a €
AuLasgvaNnING W
% = v a 5 = a =3 o v o 9
PaiFs wnwnIng W dudssneuniuly avinldeeuiaeaslaiog
° & aday [ a o o o a .
Tumsdiumannin LLazfmu“'lumm:ﬂmumn‘fﬂumm@magmaﬂma (Missing) wuw

é’f@mwn@;ﬁma (Pairwise) muqmam]'?maqmﬁﬁmaﬁ‘mﬁauﬁu%ﬁ ML

] (2
Il

5. Aimassanipafigaiinihminuuinugs (Diagonally Weight Least
Squares= DWLS) Mitszunmarwisliaa i sinamiunands wis laswenmuasaia

ABUNILA aﬂumsﬁﬁmm Ao unuiiazdul wInNn am%n‘lmuﬂ’%n%“ﬁﬁm TWLanWIe
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RUNTNIUUWINUEIVANUNINT  Wan Lo branUszanmaiwiniaas ludlssanTmwue

'«J:ﬁﬂs:h’nﬁmﬂ:mﬂszmmﬁ"lﬁa:agszﬁdﬁadwﬁ'lﬁmn%% ULS uaz WLS

WA 4 miaTesauauanivadluas (Model Validation) \JuwminTiasey
anuifissassvasluasdsssfiiuauudigulumsidonionnlszfiunsanugndasas
luas  MIATAEaUANUFURUBIIIEUNAG  WIaN1IATIIRDUAMUNANNAUTZNTN
awagmmﬁiﬂﬁuﬁaQat%oﬂs:ﬁnﬁffu sunsResandsdafntislunsaasey 5

35 fa (Joreskog and Sorbom. 1993 : 121-129)

1. anuamaadananaIgIwiasanfuNusvasilzinmwnliwes (Standard

v

errors and correlations of estimates) WRINNMIIATITRTBNINI1UTUNTLRFLIRVL W

U

aada

Alsznmwinieas mmammﬂﬁaummgm AMRDAT  UBTERAUNUDIZWIN
avsznuilelifisdidy  uwsasihanuenaeiawnasguiiawelng  uaslues
midveaaziilifne  danduiusiznididinaddgnniiuiygmuaasi
Tuwmamadsolndasliiiuwuinuiven wasiulueadilifne
2. Emﬁuﬁuﬁwngmua:ﬁwﬂs:‘&w%mswmnmf (Multiple correlations and
coefficients of determination) E‘%W%“UGT’JLLiJsé«“am@'lﬁuynﬁa:ﬁatta:suunnﬁa SETTR
UszinTmwmIingnsalzasaumslassainaeay ﬂ"\aﬁamﬁi’lﬁﬂ’ﬁﬁﬁﬁgdiﬁ@hﬂﬁu%ﬁo
LLa:mﬁgaLLamdﬂumaﬁmmma
3. abateszduauNaundu (Goodness of fit measures) \iuenadiafios
aseFauaNaR AW INTImueraslues uwesfimunsaunSaufisusznielueai
Luaalaazlinnusasadasiudayaiilszdndainniiniu maﬁalumjuf:ﬁ 4 szan
1eun
3.1 enafidila-auads (chi-square statistics) iiludnafiaf I naaauauudign

meadaWsnsuanunaundauianiu o I@ﬂﬁflmmmnwaﬂmmmmmam:ﬁudwao
Aatduenunaundn  dela-suasiddnann 8dlnd 0 1n usesi luesdssa
seaedavuaunaNnAuiutaysidalszangd  dadmuavesnslidle-auadd & 4
Uszns fe

3.1.1  gudsmaouansune lesasdnmInanuasdnd ldanulds

3.1.2 mﬁLﬂﬂ:ﬁ’ﬁagaﬁaa‘lﬁuﬂ‘%ﬂ‘ﬁmmLLﬂiﬂsm-mmLLﬂiﬂnuhu

3.4.3 wavaingudmatidasfizwalng @andiuvemiisiagng

Audmuwiniessaaniu 20 ¢a 1)
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3.1.4 Warduanunsundulanilu 0 vausuudguilinasay

3.2 avIATZALANMUNRUNEY (goodness-of-fit = GFI) et GFI sziidag
TR 0 uaz 1 uauﬂudwﬁ"l,mfuﬁummﬂnejué'hazmLL@ié'nwm:mmamLm’i‘Tuag; U
PWNATBINFUAIBEW aTlh GFI fudlnd 1.00 LLamiﬂuLﬂaﬁmmnaunﬁuﬁuﬁagaL’?ja
Uszany

3.3 eriiiaszduanunaunanfidsuntud? (adjusted goodness-of-fit =
AGFI) athéndt GF snusuut Tagdnilefistunnudas: danunsswineuds  uas
PNANFUIBENY NaTT AFGI ﬁﬁqmauﬁﬁﬁmﬁmﬁnﬁ’nﬁ GF!

3.4 é”ﬁﬁﬁnﬁﬁaaaomﬁmaamw (root mean squared residual = RMR)
a1%h  RMR Lﬂuﬁ‘nﬁﬁlﬁﬂ‘%ﬂmﬁUm:ﬁummnaunﬁuﬁ'vﬁagmﬁmsz%ﬂﬁmaoTuL@a
IuL(ﬂaLam:mrﬁﬁLﬂumnﬁmmﬁﬂuiﬂul’ﬁﬁay‘a’qmﬁmﬁu f17996w9 RMR Badhlng
0 LLam'iﬂumaﬁmwnaunﬁuﬁuﬁagm%oﬂs:é?nﬁ

4. mTeTsilamnianionnuamanian  (analysis of residuals) 13
assaueunaunausalluesiudaymdatszing ARAITINTIaNuAMaLe RN
@ dluaaianuseaadeanauniuiudays mmmmﬂmﬁlau’lugﬂﬂ:mu
wnasgwhindsfieniin 200 ddsianiu 2.00 dasuiuluea uananitlusunsudsss
folinalugivanaw  (g-plot) LEAIAMNENRUT Iz IR NRE L AU
AaunIndaun@ (normal quantiles) ﬁw"lﬁtﬁunswmmmfumnndwLﬁummoagué’mﬂu
inasituns wisuifisy wsavhiinnussansasnaunaunudayaiiolszany

5. apfiUiuuaslues  (model modification indices) tHudngBfanIzuas
winfieasusazen fewinudle-suens fezassadormualdwiniieesenimiu
wimdeasdas: wisfimeuesadarmuadawlatiduvasmnniine i Tuselomt
gaglumssadulafiazyiuluealidin
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4. wissniinadas

smddnluilszina

WIUT  I9IDUAME (2514 72-73) lddnmanwduiubiznindibuidym
ANUANEIETIRIURASNGNENMINMIGEusasnsuszaulszmeadiatasimnmsanm
‘f;'uga vosinindpaINIzUAIRTaLse  lasardowanmiisnuuiiymilasende
Fofieeis  wamsumui enusvsolunsuitamw Senaduwusiunadugns
MImMsGouaidnadaneada uszanumansalumsuitdgm lagendanannsi
anusuRuETURedIgNEMInM S ouatafitbidyneadafiszdy .05 uananiis
wudwﬁm’%zlunsjuﬁﬁwa§uqn§wwnwﬁau§0ﬁmwmmm’lummﬁﬂrgmmﬁandwnéu
fifinadunninomadoud etnedfoidynosia Adeduwld 95 %

AUWTT  AATANTA (2515 : UnAnta ) levimsidndas midnwasdisznay
yaswaTegia mItiud uashenssulwingds sawindnnw Una. 94 2
AN 2514 1’7iﬁNaeT;mﬂ‘firmamsﬁnuqma:@‘i’maﬁnmﬁﬂﬂg Tume

Vo Aa o

ariuaanidesniia  WANIANEIWLD nqamuNaauqn'ﬁ(manm,"’mwﬁﬁﬂmumms
U5uen mnniﬁﬂq;uﬁﬁ Naﬁuqvl%(manm,‘%wgo

73w daulangd (2516 : 96 - 98 ) ldAnmanuFRUSIRIILAINATWMS
UROIGD ANIANNIIG mmL%aii”u'luﬂmaaﬁuqmﬁssml,mwmﬁaa?l lasldndueiating
dwinSowsuszoafinwii 5 vemondgs $wau 300 au wudh dnmeiieny
Fesuluauwasnnnindnungs etnafituidnnesia wadnfidanudaiuluauwes
o8 azﬁqﬂﬁnmw‘lumsu,amshmnn’hLﬁnﬁﬁmm%aﬁuﬁﬂ GHgNBHE sLLIRRE LD
LLa:L@‘inﬁﬁﬂmm%auﬁ'u‘lu@maago fenudentnasinidnfiflenadaiuluausssn

wWsuia  neaz (2516 : 66-71) lAANINANUFNARTIZRINIMSUSTIMANaN
anwazanuingin ngthﬂﬁuqn‘ﬁlm:msﬁmmumuﬂﬁu lagldndudatnain
wnizsuluszauTwiseNdnnid 3 namdiuwun ngﬂa’l;’lﬁqu% Hanugunusly
manfuanssnalunudigmlasldwdnnsesniiismdynesndfizey .01
Ltsagﬂ%'lﬂé'um\'ﬁ(ﬁmﬁuﬁuﬁuﬁuﬂumamnﬁuwaﬁqu%w‘mmsﬁnuadﬁoﬁﬁnéﬁﬁmu
mgodfiszdy 05 midsznmeaudianuduiuimeauiuenusansalunis
witlym Tagldndnmratheiiisddynsianiszdy 01 uszdnwmzanaufinlud
anusuwusnuaussalumnidgmlaslsanms LAZAURINNIO NS
witlymlagldwdnnafianuduwuslunmesindusadugnimenisGouadineg
wuddynadiafizey .01



48

Uszam Jaundana (2516 : 86) IfanmanuduR Uiz InsdugnIng
m3Goulwininemaas LLiago'l.fu‘lﬂﬁuqvl‘éua:ms?\mmuamnﬁu lagldngudaatng
dwinGousudszoufinwnii 5 nan1s3dowui LLsagolﬂlﬂ§MQﬂ§ﬁuwa§uqn%mo
maouldrinnmansianuiiuiiuathalsidgfiszan .01 dmussgeleld
fugnBlifienuduwusiuamuasadlumsfneiifinaddymiada udduwusiy
mmﬁ@mzju'lun'nﬁ@‘%ﬁ'uazmﬁﬁﬁé’lﬁ'ru"mmﬁa 01

TARUN qtydﬁ (2517 : unfaga) lemsdnsnamIseuuuLEUEIREIUEIUA
fisannudaiuluauias LasHaFNONIMINIISswiinlSoufisununanisson
Toarll wan1s3suwuin nadugninmemsdouiuanudaiuluawas Wanasaunan
FauNUNFUMLANUAZNFUNAREY HAandunuiiviniy 2165 Weanagoumanasauiy
NEuAILAN nagugNINInIGouiuenudeiuluaues Senanduiuiiindy 0876

s ’ - e @ & 3 W
Lm:nunqumaao UMIURUNWUTLNIND .0085

a3 whEgt (2520 @ 50) lddanwennuduiuiwivenusanoly
nsuitlgwiawzwi anuianiviasey uszanudaiuluauissvasin@nsmwenng

Inmndswenasnmmalng ngusegaduind@nmwenamudi 1IN 2 uas
Ui 3 wansdnwmwui anusasalunsudlgwiawizwi anuidnfierauuas

mwm"ﬁaij”u’luﬂmawaonéjuﬁ'samqﬁmmﬁuﬁuﬁmamnaﬂwaﬁﬁaéﬂﬁtymmﬁaﬁs:ﬁu
.05

wiuna  duans ( 2521:78-80 ) lednmiFasmatauimeadiiyniuas
mawilgwiawzwiraadntewioGou dulsidnmn de N8 LWA FIUTNILATHNI
289A38UATI ITAUNMIANWITAINDLA S2AUDNTWYBIWBLL ﬂi:mmaamsammgmg
fusaw fa sdtgan wsznsudidgmiawznin #anmidewuindniidans
LANFNINUNNIIUTIUS LATHINAVBINTALATT TTAUMIANMIVBINELY anTwpaInall)
ua:'i’ﬁmsammﬁvmg Januaunlumaidgniawznidanuaaiiveddgnig
aid usilauonaamwens iinuanuuaneaiu ﬁ'ﬁmiamuL‘é‘vmgmaawatmﬁumn@mﬁu
fnaibildndsdilggn  wszenususolumsuitlgwiamisniuandais  uazd
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wamyiiensidoyaldibimemaiiensdenudviuiazninduls  afdandgils
aIFaUANFaRaNaINaNNAUTaslues IR A M Loy T zdng léun
(wisnwol 3378, 2537 : 53 - 55)

2.1.1 fla-auand (chissquare : z?) \Dussdéfldasamay
AUNAUNT 3xmh\ﬂuma?zmsaﬁﬁmmifuﬁ’uﬁagaL%msz'%]"nﬁ e la-aua3iien
gannuasiideddgnisdd  weashiarduanunaunauliduensinngudogied
upidgneada  wiendanldh  luesdssamusuuiigiudshinainfuivdeyaits
Undng  Fafidpesdasdnfiumatiuluasdely s la-suafliden  ualad
wpdaneeid Jsusaviluesdssadenunauniuivdayabolszdndus

212 aoRINIZAUANUNANNAY (goodness of fit index : GFI) uay
driiarzduanunannduiivivuiehodasmanudasy (adjusted goodness of it
index : AGFl) (Judangimtainadnseninefsntuanunaundnainluiaanaudsy
waznasdiulaes AuWsriduenunaundutiandiuluies fewfi GFI uaz AFGI a3
fidngenin 0.90

213  fdrinnnamussidiadsmiiaesssdiniings

(standardized root mean squared residual : SRMR) UEAIDWIAVIFINALAEa lasads
mnmmﬁﬂuL'ﬁzjus:é’umwnaunﬁwuaﬂumaﬁuﬁagm‘}‘mﬂs:ﬁnﬁ A9 SRMR 9
drénin 0.05
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214  epiinidisesiadisvssdinnuuandislasyszuim (root
mean squared error of approximation : RMSEA) Hudnaddondaanaiiois
At le-aunifin Tuesdssainamniuianuifissassinlisonndasiuanuess
waziiaRudiwauniniiieasaaszudn ﬂ'”:aﬁai‘|ﬂ'wa@aoLﬁaamnmaﬁaﬁi‘fuagﬁu
Ussmns uastueuBas: RMSEA aa3didneinin 0.05 wialuifin 0.08 (Joreskog &
Sorbom. 1993 :131 ; citing Brown & Cudeck. 1993) ‘?;GLLam’h Imﬂaamiaﬁﬁwu’l%u
fenunaundunudeymdalszans
gaanizlunisiasied B

1. shanugw ldun
1.1 613888z (%)
1.2 fuadsisuada (X)
1.3 mmﬁmmummﬁm (S.D.)
1.4 maudszEninisnizay (C.V.)
2. aﬁaﬁlﬂumimqmmwm‘%aaﬁa

2.1 fANULNVBILVUNAFDUNIAADEHIINTN TR ﬁ'mmmlml"ﬁgm

v w

(ada Aglyaiuanwad. 2545: 158)

[H+L]
p:
N

W% ANAINENNBUaITaR DY
R73) ﬁ‘hmuﬂulunangmaugn

WNi ﬁ‘i'\muﬂu‘lunajmi'maugn

Z rr I ©

wnu éwmuﬂuﬁmm‘lunq;ﬁpLLa:mjm‘h
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' o

22  sdwnRduwnvasuuunagaunsfaaieliineano dwnlasld

“ a

ga3 (Ude Aglyeiuand. 2545: 163)

v o

[H—L]
r:
NH
Wa  r WY @1EIWILUNTaBM Ny
H N a‘hmuau’tunaﬁugwaugn

N i‘hmuﬂu'lunq'mﬁ'mangn

N, wnu - Sauaulungugs

2.3 ienevtadionungda (Item Analysis) 293UUURBUDNNIA
wnslalddunnt enudaiuluauwas MsUiud wszanuaannlumuidym
LBAZAUN LNBRTIARAUANEIWIIIIMKN  (Discrimination Index) I@ml"ﬁgﬂs Pearson

Product Moment Correlation (Umyia Anyliyariuanasd. 2545:180 -181)

N2 XY —=(2 X))
JNEX =T 02 NE V2 - n?)

r=

e r WU AFNUITERNTanauNUS
N W% SwInauidnw
¥ X WNT HETINTAIATUUWAY X
Ty WN%  HATINTBIAZUWUAL Y

T x2  unu NRIIUTIRUAUDIASUURAY X LARSAIUNTNRIFDI
Ty? WY NETINTHIRUAUDIASURUOL Y LARTAIUNHNRIRDY

¥ XY WY NRTINTIRUAVDINZUUBAL X WA Y amnwldase
U U



2.4 sanudaiwtasuuzaumaiaduussslalddugns anuzeiuly
awad nIdiuan uszenuansalunsuitgwilamemindwimlasldizm
fngudzansuaann (Alpha Coefficient) B89 ATaua (Cronbach)

a a

Wada Aglyatiuawi. 2545:220)

o UNY% AR NRAILUUROLONY
WD UIUTDUDILUURBUDNY
3 sf UNk  HATINTaIANNLUTUTINIBIAzUUKILGRE T

52 WNY AU IUITIMY IR LUIINY

25  @enuFaiursduuunagauianmIfasielilnsmyim duimlas

a1 QLaas371IAdU (Kuder - Richardson) 83 KR-20 (yanda Anloyaiuanwd,

2545:218)

SR 4
‘ n-1 S:

ia fy Nk AeNUEe S HUILLINAREL

n UWNH  IWIUTDUBILL LN R
p N é’m«hwao;jﬁmmuﬁwaaumia:iagn
q unu  JadmsadynuuunaseuudazTare
S

N

WNY  anALLIUTINTaIRZILUUIIY
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2.6  @NLTaIUTAIUUNAFEUIAN IR T IL AUIUIN

§ulsz@nd r, (Coefficient r, ) (uwiBa Anloyeaiudwa. 2545 : 223)

1 - P
S ,_2.bh0-7r)
1-> 7% s?
Wa 1 UWNK  ANUTELUTBIULUNARDL
P; UN%  ANNEINYBITaRAULARZT D
2 & o
S, W anuulsdiuaainsuuwunIauy

A m"lﬁmﬂgm@iavlﬂf:
= [ZBli N Pl()_{ - 1)]/5,»2;
Ay = [ZBzi - Pz()? - 1)]/ 52

Ag = [Z By, — PK(‘)_( - 1)]/52

Wa X WY WASINUDIAIANMUEINVDVIUAAZTD

o

¥
Bii unu  dadudwiudesudeaovasdelan gasaedo

2.7  S1ANUANNLARBUVINIFIUVBINTIG (Standard error of measurement :

a a

SEmess) (UINT® Arylayaiuawand. 2545:242)

SE =S .Ji—r
meas X 1t
WA SEpess  WN%  AUARIALARAUINAIFIULEINTIO
S, unt Azl uRINAIPINVBILULNGRAL

My W% ANUTaNRBDILLLNAFL
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3. si@anldluninesausuudizin
3.1 ghanlflunisdszanmaimnnieas Iﬂnlﬁ%ﬂaﬂuﬂwmztﬂugaqﬂ

(Maximum Likelihood Estimates ; ML) (wianwal 33w98. 2537 : 41)

F =Log¥|+ trfs 3! )— LoglS| + k

e  F Unu  WINTUAMUNAUNAL

S wnk  Lm3ngenaundsysiw - ﬂ’nmnhﬂ'nm"smaonajuﬁaama
a € ’ ‘d‘ (% »

¥ WNK  WNSNga NNyl - anundslwiu laangiws
a &

LGNS
k UWNK  wudndinsanalenivuelulies LISREL
tr UNW  HATINRIBN WL INULEIIBUNNINTS

32 NIIATINFOUAMUTAEINTIIILUAs lasmsIaiBnine wiRsan
Andriianunaunduzninlueadudayailzding Tapfdsfianunaunaniilsln
ATIeasil

ala-aunnd (fludaidnldnaseuauudiziunoaiafiifaitunnunsunind

anidu o lasfigaslunmsdwineal (wdnwel 335, 2537 : 48)

x% =N—1F[s.20)]

a
Wa  df UNW [k +1/2]—t
' [
y? unw - fle - guens
N WN%  PWAVBINGNEIBL

fls @] wnw  drdhgavesiriduanunauniuesluasainmniieal o
Kk wny  uudaulinguna e

t UNU IIUWIUNITINLAasE T
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3.3 apiIRTEAUANUNRUNA® (Goodness-of-fit Index) \uasiiIauinauszau
- o e A e € A o N o e v “a
mmnaunaunwagmmﬂs:anwao‘[umaﬂm"l,uvl.ﬂﬂm Taaafisuunudn advaziidn

& . P g - o o &
asue .90 Buly lasfgaslunisdiuamasis (Joreskog and Sorbom . 1993:123)

cri=1—{Fs. 2O s Zo ]}

\a  GFl unu  ariieszauanunaunau
fls.2@)] unu fegauasisnduanunasnduzasluasainwiniiaes 0

s o] wm  sdhgavasiiiduanunauniuvaslueaiilbifiviniioed

3.4 QUHINITAUANUNAUNRWNUTULAUEY (Adjusted Goodness-of-fit Index) Li8
o ar dd' & L2 Q- L% w = ﬂ’; [} J + ~ Qs Q- N Q =
ewiAUSuLd Gl sndSuuiudl anveciidnasud 90 aull wudsnuniueani
GFl lagdniatirmeauadadmdas: %osmﬁaﬁ‘hmuﬁaLLﬂmazmm@najuﬁ’aasha e

AaTih AGFI éﬁgm@iﬂﬂﬁ (Joreskog and Sorbom .1993:123)

AGFI=1—{(1/2d)k(k + D} (1— GF))

e AFGI N ATHINTTaUaNYNaNN’IBNUTULA LA
GFI W% ATEHIATTAUAUNRUNRL
d N TUANNDRT

k W% SwInelsngna le



unNn 4

Han1IATIEHI DY

a 6§

myhaEsananIIeNziters MultFuanwaiunuauysuazdaiifans g aail

q @

]

danuain lrunuwainauls

X1 UNu LLsagﬂﬁfIc’Jé’qu%

X2 wnu HedNgNIMIMISUu

X3 unu  anandeduluauias

X4 uny  nfeateiinTgm

X5 unw  MIdIuan

Y unu - anuaansnlumsuidgnianizuin

a

a & <f) [ aa
zyanﬁmn‘lmmuman@l

X unu  dads (Mean)

SD unw  AndisauuIN@IZ (Standard Deviation)

R unw  enaulsEANTaNFUNUS

R unu - ManawlIiusunusznIndurassulsdszAua N

1uﬂ15LLﬁﬁmuﬁﬂLQW1:Mﬁ1 (Square Multiple Correlation)

X Wi @ la-aunas (Chi-Square)
GFl UWnk  ATiINIEAUAINUNANNEY (Goodness of Fit Index)
AGFI unu  arilatzauaMunaundauitiuuiug

(Adjusted Goodness of Fit Index)
SRMR wnu  fanaspussiisnsasnaishassessasduiiinie
(Standardized Root Mean Square Residual)
RMSEA wnu  sriinnmdiseaisasienuuandelasyszinm

(Root mean squared error of approximation)



DE inw  andwaniesads (Direct Effect)
IE © Unu  antwansday (Indirect Effect)
TE Nk BNIWAIIN (Total Effect)

k Uk IwInTasInI

| N ASUURLANIBT VIR ILUSUARZTD

df wnw  suanuiiudas:

p uns - sanuiaziiulunisufiassuudigiun
* wnu  Sipadneaiafiszey .05

- unu  Svpddyneaiafiszey o1

Hhk

uns  INBE AN RDANIZAY 001

AW tauauamﬁmﬂ:ﬁﬁaga

MIIBAIIN ;ﬁ%‘ﬂﬁuﬂuﬂu 3 Gou A
@ann 1 NanaNeRaRIaANUIIN
nr ar [ 6

a a ¢ o a o 6 @ P
fann 2 Naﬂ"li'nﬂ‘i']:"ﬁauﬂitﬁﬂﬁﬁ“awwuﬁLLUULWUS&%"BSG@')LL‘USV\I’B’LH

=&
NIFNYN

Aaun 3 Namﬁmsﬁ:ﬁmmEYmTuﬁL%omm@lmaaﬁmﬂsﬁﬁﬁﬂ‘ﬁwa

sannususnlunsuitywianiznin

I
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@awil 1 namyianzRiaiaiug I

mﬁmi']:ﬁﬁagahﬂauﬁ L‘TJumﬁmﬁ:ﬁﬁa;‘;amnLﬂéaoﬁafﬂﬁﬂﬂaauuaz
aanmuﬁumgalm‘lﬂﬁuqn% anudaiuluamas mifnatrafinTayns Mo
wazanuaEnInlwmMIuidynuanznin  ngualagaduiu 532 au LRemAnaha
Augn ldun drauaz (%) duadsiauada ) ddwdssuuaaiziu (SD) 6
FudszanimiInszane (CV) meanudasu 1dun kr—20 usrduilizdng r, SN
LUUNAFIUIANIAAD NI IUI I §IU O é’nvx%’uLmuaaumu‘?mmgﬂ%‘lﬁlé’qu%
anudaiuluanas miiudm anumansalunmsudiywianiznii uazdnaanu

amaLARamINaIIWNMIIA (S, )UTNnguaaiuadluens 2

g

@1519 2 madaRugIwassulilgiumsdnm

aws  k I < % sD cv M SEmeas
KR — 20 n

X1 20 4 68.30 80.63 7.34 10.75 - 0.740 - 3.743
X2 20 4 69.23 86.52 13.79 19.92 - - - -
X3 20 4 62.00 78.37 8.28 13.35 - 0.732 - 2.219
X4 20 1 11.75 59.12 5.84 4970 0.752 - 0.758 2.873
X5 20 4 5948 7394 2353 3956 - 0.772 - 11.235
Y 20 4 59.02 74.64 7.47 12.66 - 0.752 - 3.720

¥ e
@ o Ay

MM TERNa 2 wuin aanlsfldlumsanmedsi fdnaisannnia
Touaz 59 nneuls TasnadugnsnensGen (x2) ﬁmm&"ﬂgaqﬂ Aowwan3auay 86.52
S8989NA8 LLSnglﬁllﬂé’&lﬂﬂ‘é 1) uazemufoduluauias (x3) Sewaiuiova: 80.63
Uez 78.37 @MNAGU URTANMUEINIDINMTAAaEITTIN I (X4) ﬁ@hmﬁw‘iﬁqﬂ
a0 59.12 uddlafesonddudssAninisnszans (CV)  wuit  lums@eedned
MY (X4) TNINTENBVDIATUBBEIFALYIINAL 49.70 389RINAD MIUTUGL (X5)
fdwvinu  39.56 LLa:LLsoga'Lﬁflﬂﬁqu%f (X1) ﬁmsni:mmaaﬂ:uumﬁﬂq@ erinny
10.75
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A a € o a £ “ o g o g o - -
fAaNunN 2 NﬂﬂqsflLﬂs"l:“auﬂi:aﬂﬁaﬂauwuﬁuUULWﬂiaumaﬁ(ﬂ’lllﬂiﬂlﬁuﬂ']iﬁﬂﬂq

mﬁmﬁ:ﬁ’ﬁagaluﬂauf{ vﬁ%’ﬂﬁﬁm:uuummmuaaumumwm%aﬁu’lu
AULEY LULFAUMNINAIUNILUTLAD LLuuaaumu’i@]LLsaga‘lﬂ‘lﬂﬁuqn% LLLNAFIUIR
nyanatefifosmyios uwunaseumIwATamanzwin waskadugriniimaSou
INNATIEAMERTUAUD s:wmé'hLLﬂsﬁ‘lﬁ’lumsﬁnmmmé’uﬁuﬁ%amm@yn aasuysf
fgntwadannusiwnsalunisudtynitaniznin lasldansuwutadisding

o (Y ar
NI Lﬂﬁ’l:ﬂﬂ?’]ﬂgﬁd 320 Llﬁﬂ\‘lluﬁ"li’]d 3

as w ¢ <

A1 3 AFUUTEENTRRFUN UL LN S UV 899U TA LTl UM AN AU FUNUS

a )

amgvaiisfidndwadannumansalumsuidywianizmi

aautls X1 X2 X3 X4 X5 Y
X1 1.00 0.284*  0.460*  0.089* 0.155* i 0.166**
X2 1.00 0.213*  0.211* 0.193** | 0.309**
X3 1.00 0.016 0.106* 0.208**
X4 1.00 0.078 0.104*
X5 1.00 0.105*
Y 1.00

= p<0.01

* p<0.05

Namﬁmﬂ:ﬁmumsw 3 wui

a

a =3 nr a heed 3 o S ' 1 =
AFNUTEANDENTUNRS 5zmnmuﬂsaas:umags:mw 0.089 - 0.460 u

aad

AMNFURUTAUNILINEITRBEANIaiaATzdy .05 uaz .01 lasdauysiii
mmﬁuﬁuﬁﬁumnﬁqa loun LLiogﬂa‘lﬂﬁuqvl’%ﬁumwm%aﬁu'lwmaa (r = 0.460)
8989 loun Ltidgdlﬂlﬂ§MQﬂ§ﬁUNﬂfﬁlt}ﬂ%ﬂ’lﬂﬂ’liﬁiju (r = 0.284)

fnsuAraudIzinfangunusszninaludsdassduaiudsany wuind
ANuFNRRSARa i d dyIsbiannaauls fudsfifianudimusivanusinm
lummﬁﬂtymmww:uﬁﬁmnﬁqﬂ Iun wadugninienisisoun (= 0.309) 5898930
Taur anudaduluawas r= 0.208) LLSGQG‘L%IF'J&’&IQVI% (r= 0.166) N13U5ue7
(r = 0.105) WATNIAABENNIIIUYID (r = 0.104) MVSAV
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a ]

fann 3 NamﬁLﬂi’\:ﬁmmﬁuﬁuﬁ%amm@gmaoﬂﬁ]iﬂﬁﬁﬁﬂﬁwaﬂammmmsnlu

MIWIU RIS NIZAIN

3.1 mmesauanunaunduzaslueamusNaizIwITIERUTa AT

Uszdngd

myanziluaenil unsneseuanunaundusedlueamuanu@suns
Wonudoyaidatzing Tasldaadala-auads (x2), AaviInTzaUANUNaNNEY
(GF1) , deriiiaszauanunaunandiusuus (AGFI), @h@T‘ﬁﬁswnmmgwumam’maﬁu
AN89809098 WAL AE (SRMR) Uaz fapiisiniidisasiadnvasdininuuandls
Tapiszanm (RMSEA) (Hudrsiilaszauanunaunin - mslesziilnngeasiuasle
MM 4

@1319 4 Aadiaana g lunsarareuanunaunauvasluiesisaamuauufiziu

[ %3 i o s 'Y
numagmmﬂszfﬂnu

fRBaNNTIEaY ARG
dn'la-suen3 (Chi-square) 7t df = 6 115.438
fla-guals (Chi-square) / df 19.230
J=AUAMUUIELTU (probability level) 0.000
AariIaTzauaMNUNAUNEY (GFI) 0.937
AneiiasseaunnunaunauALuL (AGFI) , 0.780
MeTfnnnaTuwasRainiaIReITIdITinae (SRMR) 0.090
fgminnidssdadsassanuuandelaslszann (RMSEA) 0.149

NANTIALANTAMINANITN 4 WU fle-auaas (Chi-square) LYy 115.438
TuaNNBas: (df) 6 e la-auna3 (Chi-square) / df LinfL 19.230 s‘f}ogandwmm‘ﬁ (@
la-gun% (Chi-square) / df Liasifin 2) Aenaazdu (p) iy 0,000 & GFI
U8z AGFI s’fmmsa}:ﬁaoﬁmgon'jﬂ 090 2wl wunilen 0.937 uas 0.780 anuseu
SRMR uaz RMSEA  {@vinnu 0.090 W&z 0.149 AURIAL %aﬁmgq
(@3fiendnin 0.05) I@]ﬂa‘gﬂmnﬂ'waﬁaﬁmumuﬁudﬂuL@aammmuauuagmﬁa

liganunaunduivdayaifedszing dslasanaauazasuan (Joreskog  and
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Sorbom. 1993 : 120-121) leafurainluiaa L’éuﬁu'l&iﬁ‘i'}Lﬂuﬁaognﬁaaﬁanaunﬁuﬁu
ﬁagm%oﬂs:inﬁmmavlﬂ onﬁmmﬁmmmnﬁaQar‘ﬁoﬂs:ﬁnﬂumﬁé‘nvlmﬁmwa"?ifo::
aipauuluaadasmuanudzIn Tunsdidl ;ﬁﬁu%oﬁmsmwmiuL@aﬁnaunﬁuﬁu
Tayaidalszang ielwldluasiiddmimiiwesiftoddynesdfiadns wiada &
anuduldldmangeiuazianuifissasewefiszaunsniluneaseuiungudiatng
awlesaly
drin Pdpdeldduinmaiuluieslng laserdomenadmnusiisznaniy
it fundsluiaa (model modification indices) @rMIANLFUENEWALAN 2 1w Fa
Lz?umaﬁ'n“ﬁwamné"zullnmga'la‘lﬁlé’qu??lﬂszTaLLﬂi@nuﬂfnuL%aﬁﬂuﬂuLaa WA
usagalalddugnilydadaudsmanive lesaduguanudaaiuiausesinngy]
Roger (1 fisewn. 2530 : 69 81989970 Roger.1951) \Ba LLsoga'Lw:ﬁmﬁﬁﬁLﬂu
7 mqu'lﬁl,ﬁ@msﬂ%uGTa?iﬁLLa:ai"ﬁam'mL%aﬁu'lummaa"lﬁ \aRasmenaai
UsuuselumanundiRadunmadninasaduil vl la-auaiaeasdanineg
Fufiudesfimumqaunalumafiudunisdning 2 iduanann madenzilnngus
AIUEAI Ll UAINIIS 5

@131 5 mataane g fldannanaseuananauniuvesluesissafiuiuly

o“ o o~ o €
ﬂwagavnaﬂs:anw

fFBaTATIEaY ARG
dla-auna? (Chi-square) 7t df = 4 2746
fla-aaa3 (Chi-square) / df 0.687
szauaNuUIaziiu (probability level) 0.601
AMATLIATZAUANVNANNAY (GFI) 0.998
fnaTitiaszauamunaunduiiuiunt (AGE 0.991
dwé’mﬁswnmmyumaamLa‘a’iUﬁ’lﬁaaawaamu'?imﬁa (SRMR) 0.010

arhniaIaadadsraIfa LN lagzant (RMSEA) 0.000
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NRNNYY Lﬂi’]:‘.ﬁﬂ’]&l@']'i’w 5 WU

fnla-aunas iy 2.746 suanuBass (df) 4 lddnle-auad? (Chi-square) / df
Wi 0.687 finnnuvinendiu (p) tindu 0.601u.am’iﬂumaﬁmmnaunﬁuﬁuﬁayjm%o
Yszdnsluszaudann WaResondoiisaszauainunaunan (Goodness-it Index - GFl)
R 0,998 Gpiiiaszduaunaunduiiviuuiudy (Adjusted Goodnessfit Index
:AGFl) YNy 0.991 %aﬁmgoniwmmeﬁ 0.90 uazFndriiTinanaTIuaIE A
§097098UALMA8 (Standardized Root Mean Square Residual) Uassinsnaiisnfings
goILafETaIAINNLANaIlanTzu (RMSEA)  vinny 0.010 ez 0.000
aufITy Fefldrdinin 0.05 u.amﬁﬂumamﬁ%’maamé’aoﬁuﬁagaL"ﬁaﬂszﬁ'msf was
mi"la\idhzjglmﬁnmwmmmﬂﬁmai’ (NCP) = 0.0 uaaindnatarasnisnagaulinng
nszneduuny la-suaad @uaaslunmanuln 1)

NNMIIANzALanRanIannunaIaLafan (Analysis of residuals) ladianu
ARaLAREUIUIUAZUUKLIAI3 I (Sdandardized  Residuals) ldfdgairiniu
~ 0.698 FFIFALYINU 0.895 (TaFANUARIALARDUINAIIULNAITAK 2.00) uFAIT

luieaianuiiinsnss @uaadlumanuin 2) uazldiduniwiondasa (Q-Plot) ey
Funindunuoagn asusaslunwlszney 3
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o =R O =
w

O o t3 e O

Standardized Residuals

anlsznay 3 (§unTINAINRaa (Q- Plot)

INANLYIZNBL 3 LIFWNIAAINGEA (Q- Plot) URAIANUFUAUTIZHINAN
Lﬂumﬁaﬁ‘%ammﬂmﬂmﬁaummﬁmﬁ'ummau‘lﬂﬁﬂna (Normal quantiles) 3tAule
TuEwnWlianuTunnnILENLEIYY uam'jﬂmﬂaﬁmmaaﬂﬂa”aonaunﬁuﬁuﬁmga
\Fadszany



3.2 My Raniwanaanss (DE)
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ANTWANWEBY (IE) uazdntwasiu (TE)

vavilaapidiBndnadannuauisnlunsuidgwianiswin vasiniSautulsznudnm

9% 6

- L A & =) a9 a o ¢ & L -]
maga%ﬂmmmaaummnaunawn aﬂumanumagmmﬂs:anmum a’)i] RN

o

m

MINATEAINTNANIATY (DE) Bndwan1vdan (IE) uazdniwasiu (TE) vastadund

Indwadaarnuarnsnlunnddgmianiznin M133A RN HRGILEAI N

@13 6

] e _o J a a o =) v
A1319 6 mauﬂs:aﬂﬁmmgmmaoanﬁwamamo (DE) antwaniiaau (IE)

1
o

uazdniwasia (TE) vestlisidiminaniantwasdeanusunsolumuidym
lawzwih vessinZuutulszondnmnii
daus X1 X2 Y
DE IE TE DE IE TE DE IE TE
X1 ; - ! 0534+ | - | 0534* | 0020* | 0.148** | 0.168**
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iofi ﬂ:LLuummﬁﬂLﬁumaa@,’?}mmty N8I loC
auii1 | eufi2 | auiia | eufia | aufis
1 +1 +1 +1 +1 +1 5 1.0
2 +1 +1 +1 +1 +1 5 1.0
3 +1 +1 +1 +1 +1 5 1.0
4 +1 +1 +1 +1 +1 5 1.0
5 +1 +1 +1 +1 +1 5 1.0
6 +1 +1 +1 +1 +1 5 1.0
7 +1 +1 +1 +1 +1 5 1.0
8 +1 +1 +1 +1 +1 5 1.0
9 +1 +1 +1 +1 +1 5 1.0
10 +1 +1 +1 +1 +1 5 1.0
11 +1 +1 +1 +1 +1 5 1.0
12 +1 +1 +1 +1 +1 5 1.0
13 +1 +1 +1 +1 +1 5 1.0
14 +1 +1 +1 +1 +1 5 1.0
15 +1 +1 +1 +1 +1 5 1.0
16 +1 +1 +1 +1 +1 5 1.0
17 +1 +1 +1 +1 +1 5 1.0
18 +1 +1 +1 +1 +1 5 1.0
19 +1 +1 +1 +1 +1 5 1.0
20 +1 +1 +1 +1 +1 5 1.0
21 +1 +1 +1 +1 +1 5 1.0
22 +1 +1 +1 +1 +1 5 1.0
23 +1 +1 +1 +1 +1 5 1.0
24 +1 +1 +1 +1 +1 5 1.0
25 +1 +1 +1 +1 +1 5 1.0
26 +1 +1 +1 +1 +1 5 1.0
27 +1 +1 +1 +1 +1 5 1.0
28 +1 +1 +1 +1 +1 5 1.0
29 +1 +1 +1 +1 +1 5 1.0
30 +1 +1 +1 +1 +1 5 1.0
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Fof ﬂ:uuummﬁmﬁumao;EL"B‘U’J’mq‘J HWRIN 10C
aut1 | euii2 | ewfia | euila | euds
1 +1 +1 +1 +1 +1 5 1.0
2 +1 +1 +1 +1 +1 5 1.0
3 +1 +1 +1 +1 +1 5 1.0
4 +1 +1 +1 +1 +1 5 1.0
5 +1 +1 +1 +1 +1 5 1.0
6 +1 +1 +1 +1 +1 5 1.0
7 +1 +1 +1 +1 +1 5 1.0
8 +1 +1 0 +1 +1 4 0.8
9 +1 +1 +1 +1 +1 5 1.0
10 +1 +1 +1 +1 +1 5 1.0
11 +1 +1 +1 +1 +1 5 1.0
12 +1 +1 +1 +1 +1 5 1.0
13 +1 +1 0] +1 +1 4 0.8
14 +1 +1 +1 +1 +1 5 1.0
15 +1 +1 +1 +1 +1 5 1.0
16 +1 +1 +1 +1 +1 5 1.0
17 +1 +1 +1 +1 +1 5 1.0
18 +1 +1 0 +1 +1 4 0.8
19 +1 +1 +1 +1 +1 5 1.0
20 +1 +1 +1 +1 +1 5 1.0
21 +1 +1 +1 +1 +1 5 1.0
22 +1 +1 +1 +1 +1 5 1.0
23 +1 +1 +1 +1 +1 5 1.0
24 +1 +1 +1 +1 +1 5 1.0
25 +1 +1 +1 +1 +1 5 1.0
26 +1 +1 +1 +1 +1 5 1.0
27 +1 +1 0 +1 +1 4 0.8
28 +1 +1 +1 +1 +1 5 1.0
29 +1 +1 +1 +1 +1 5 1.0
30 +1 +1 +1 +1 +1 5 1.0
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afi ﬂ:uuumwﬁ@Lﬁumaa;‘{v‘?}mmm HRTIY l0C
aui1 | eufi2 | eufis | eufia | aufis
1 +1 +1 +1 0 +1 4 0.8
2 +1 +1 0 0 +1 3 0.6
3 +1 +1 +1 +1 +1 5 1.0
4 +1 +1 +1 0 +1 4 0.8
5 +1 +1 +1 +1 +1 5 1.0
6 +1 +1 +1 +1 +1 5 1.0
7 +1 +1 +1 +1 +1 5 1.0
8 +1 +1 +1 +1 +1 5 1.0
9 +1 +1 +1 +1 +1 5 1.0
10 +1 +1 +1 +1 +1 5 1.0
11 +1 +1 +1 +1 +1 5 1.0
12 +1 +1 +1 +1 +1 5 1.0
13 +1 +1 +1 +1 +1 5 1.0
14 +1 +1 +1 +1 +1 5 1.0
15 +1 +1 +1 +1 +1 5 1.0
16 +1 +1 0] +1 +1 4 0.8
17 +1 +1 +1 -1 +1 3 0.6
18 +1 +1 0 +1 +1 4 0.8
19 +1 +1 +1 -1 +1 3 0.6
20 +1 +1 +1 +1 +1 5 1.0
21 +1 +1 +1 +1 +1 5 1.0
22 +1 +1 +1 +1 +1 5 1.0
23 +1 +1 +1 +1 +1 5 1.0
24 +1 +1 +1 +1 +1 5 1.0
25 +1 +1 +1 0 +1 4 0.8
26 +1 +1 +1 +1 +1 5 1.0
27 +1 +1 +1 +1 +1 5 1.0
28 +1 +1 +1 +1 +1 5 1.0
29 +1 +1 +1 +1 +1 5 1.0
30 +1 +1 +1 +1 +1 5 1.0
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il ﬂ:uuumwﬁmﬁmaa;iv’i%mamry NEI 10C
auft1 | auii2 | auiia | eufia | audis
1 +1 +1 +1 +1 +1 5 1.0
2 +1 +1 +1 +1 +1 5 1.0
3 +1 +1 +1 +1 +1 5 1.0
4 +1 +1 +1 +1 +1 5 1.0
5 +1 +1 +1 +1 +1 5 1.0
6 +1 +1 0 +1 +1 4 0.8
7 +1 +1 +1 +1 +1 5 1.0
8 +1 +1 +1 +1 +1 5 1.0
9 +1 +1 +1 +1 +1 5 1.0
10 +1 +1 +1 +1 +1 5 1.0
11 +1 +1 0 +1 +1 4 0.8
12 +1 +1 +1 +1 +1 5 1.0
13 +1 +1 +1 +1 +1 5 1.0
14 +1 +1 +1 +1 +1 5 1.0
15 +1 +1 +1 +1 +1 5 1.0
16 +1 +1 +1 +1 +1 5 1.0
17 +1 +1 +1 +1 +1 5 1.0
18 +1 +1 +1 +1 +1 5 1.0
19 +1 +1 +1 +1 +1 5 1.0
20 +1 +1 +1 +1 +1 5 1.0
21 +1 +1 +1 +1 +1 5 1.0
22 +1 +1 +1 +1 +1 5 1.0
23 +1 +1 +1 +1 +1 5 1.0
24 +1 +1 +1 +1 +1 5 1.0
25 +1 +1 +1 +1 +1 5 1.0
26 +1 +1 +1 +1 +1 5 1.0
27 +1 +1 +1 +1 +1 5 1.0
28 +1 +1 +1 +1 +1 5 1.0
29 +1 +1 +1 +1 +1 5 1.0
30 +1 +1 +1 +1 +1 5 1.0
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@131 11 Aanugaandad (10C) vasuuunagzauIaanusansnlunsuitlyw

LANIEWIN
Fafl ﬂ:LLuummﬁmﬁmao;jn,%zrmry NATIN l0C
auft 1 | eufiz | auiia | eufia | audls
1 +1 +1 +1 +1 +1 5 1.0
2 +1 +1 +1 +1 +1 5 0.6
3 +1 +1 +1 +1 +1 5 1.0
4 +1 +1 0 +1 +1 4 0.8
5 +1 +1 +1 +1 +1 5 1.0
6 +1 +1 0 0 +1 3 0.6
7 +1 +1 +1 +1 +1 5 1.0
8 +1 +1 0 +1 +1 4 0.8
9 +1 +1 +1 +1 +1 5 1.0
10 +1 +1 +1 +1 +1 5 1.0
11 +1 +1 +1 +1 +1 5 1.0
12 +1 +1 +1 +1 +1 5 1.0
13 +1 +1 +1 +1 +1 5 1.0
14 +1 +1 +1 +1 +1 5 1.0
15 +1 +1 +1 +1 +1 5 1.0
16 +1 +1 0 +1 +1 4 0.8
17 +1 +1 +1 -1 +1 3 0.6
18 +1 +1 0 +1 +1 4 0.8
19 +1 +1 +1 -1 +1 3 0.6
20 +1 +1 +1 +1 +1 5 1.0
21 +1 +1 +1 +1 +1 5 1.0
22 +1 +1 +1 +1 +1 5 1.0
23 +1 +1 +1 +1 +1 5 1.0
24 +1 +1 +1 +1 +1 5 1.0
25 +1 +1 +1 0 +1 4 0.8
26 +1 +1 +1 +1 ‘ +1 5 1.0
27 +1 +1 +1 +1 +1 5 1.0
28 +1 +1 +1 +1 +1 5 1.0
29 +1 +1 +1 +1 +1 5 1.0
30 +1 +1 +1 +1 +1 5 1.0
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AU 1 aufi2 | aufi3 | aufia | Auns
31 +1 +1 +1 +1 +1 5 1.0
32 +1 +1 0 +1 +1 4 0.8
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€

afl r NMININTO af r MINANTIUN
1* 0.749 dadanly 16* 0.638 aadanly
2 0.476 aadanty 17 0.242 fqaan
3* 0.489 aadanly 18* 0.531 Aadanty
4 0.232 fanan 19* 0.647 Aatianly
5* 0.479 fadenly 20 0.584 aaiianty
6* 0.422 AaRenly 21 0.235 @naan

7 0.234 @naan 22 0.429 aaRanly
8* 0.532 aadanly 23* 0.537 fadanly
9* 0.759 fadanly 24* 0.643 aaldanly
10* 0.486 amfanly 25 0.245 @aaan
11 0.217 AaDan 26 0.326 Aaann
10 0.435 AaRanly 27" 0.683 aawianty
13* 0.687 fadanly 28 0.317 faaan
14* 0.546 AatRanly 29* 0.579 aatRanly
15 0.247 aqaaan 30 0.305 aaaan

2

WNEme * fa amdanlildase

@'he‘hmaﬁhuuﬂ’naouuumaauagsmdw 0.217-0.759
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@139 13 FEMITIUUN () VBIRVLFALNNANU TN UL UAULE

Faf r NVIRINIY Tafi r NIRRT
1+ 0.428 fadanty 16 0.342 @Aaasn
2 0.435 AaRenty 17 0.279 @aaan
3* 0.536 dadantly 18* 0.459 dadanly
4 0.437 AaRenty 19* 0.467 aadanty
5* 0.462 dadanty 20* 0.422 aadanly
6* 0.561 fadanly 21* 0.435 anaan
7* 0.483 fadanly 22 0.528 aadanly
g* 0.494 aadanty 23* 0.673 fadanty
9 0.235 daaan 24* 0.724 aadenly

10* 0.534 fadanly 25 0.632 fadanly
11* 0.457 aadanty 26 0.352 aqaan
12 0.326 @naan 27* 0.289 aaReanly
13* 0.459 aadanly 28* 0.453 fadanly
14 0.342 fAaaan 29 0.367 aaaan
15 0.285 faaaan 30 0.346 aaaan

WiNpme * s Faridaniltase

ﬂ"]éwmﬁ]ﬁwLLuﬂmaoLmnmaauagizwm 0.235 - 0.724
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Yoit r NINANIIN Fof r NIINATTOUN
1* 0.465 fAadenly 16 0.342 fnaan
0 0.537 aadanly 17* 0.463 aadanly
3* 0.438 aatdanly 18* 0.782 aadanty
4* 0.465 aawdanty 19* 0.535 aauRanly
5 0.424 dauianty 20* 0.468 dauieanly
6 0.237 fmaan 21* 0.637 aaany
7* 0.431 Aadanly 22 0.326 Gnaan
8* 0.459 dadanly 23 0.237 GnBon
o 0.563 aadanly 24* 0.583 fadantly
10 0.347 anan 25 0.231 faaan
11 0.368 aaaan 26* 0.538 - AatRentd
12* 0.421 dadanly 27 0.346 Gnaan

13* 0.469 aadanly 28* 0.483 aadanly
14> 0.453 fadanly 29 0.352 fnaan

15* 0.792 AaRan|y 30 0.368 daaan

Y

WNBAG * fig amdanilgase

ﬂ'wéwmm‘hn,l,unmmuuumaanagﬁism?‘m 0.231 - 0.792
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Tafi p r miRawn | Tofl p r MINANTUN
1 0.329 0.375 faaan 16* 0.565 0.542 dawdanly
% 0.500 0.760 aadanly | 17 0.565 0.563 aadanly
3* 0.516 0.769 aadenly | 18 0.784 0.812 aadanly
4 0.461 0.323 Aaaan 19* 0.532 0.778 aauRanty
5 0.532 0.625 aawdanly | 20 0.452 0.824 fadanly
6* 0.532 0.731 aadanly | 21+ 0.468 0.626 aaRanly
7 0.381 0.364 aqaan 22 0.468 0.840 aadanly
8 0.484 0.367 @aaan 23 0.387 0.613 Afaan
9* 0.468 0.792 aadanty | 24 0.581 0.346 aqean
10* 0.435 0.820 amdenly | 25 0.548 0.382 gaaan
11* 0.612 0.727 aadanly | 26+ 0.597 0.577 aadanly
12 0.581 0.364 Aa0an 27" 0.452 0.843 aaianly
13 0.484 0.696 anaan 28* 0.484 0.689 aaRanly
14 0.452 0.480 fnaan 29* 0.516 0.823 aadanty
15% 0.403 0.813 AalRanly | 30* 0.516 0.658 aaRanty

WNELRG * fa vafaaniildasy

agjis:m’m 0.323 - 0.843

@hmmmmhﬂmamuumaauag}s:win 0.329 - 0.612 METWIIILUNVBILVUNOFAL
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@1319 16 MM IWUN (1) VILVLNARBLIAAUEmAN IR lWNSUAT W LAWIZWIN

Jaft (r) NSWINTIN Jaf (r) NSRINTIN

FUNI0LT 1 Aadenly KONUNIOW S @nBan

1 0.438 1 0.348

2 0.476 2 0.267

3 0.463 3 0.351

4 0.452 4 0.324

FOIUMIOIN 2 fnaan gounsold 6 Aawdanly
1 0.236 1 0.524

2 0.342 2 0.466

3 0.378 3 0.489

4 0.216 4 0.465

FUMTON 3 fnaan &ONUNITON 7 Aatdanly
1 0.356 1 0.475

2 0.453 2 0.463

3 0.384 3 0.475

4 0.478 4 0.532

FONUMIDN 4 Amfanly FDIWMI0NN 8 Aalanly
1 0.455 1 0.543

2 0.463 2 0.489

3 0.508 3 0.526

4 0.426 4 0.537

@hé’ﬂmﬂﬁmunmaaLLUnmaanags:MN 0.216 — 0.537
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DATE: 107 772004
TIME: 8:06
LISREL 8.30
BY
Karl G. Joreskog & Dag Sorbom

This program is published exclusively by
Scientific Scoftvare Internatiomnal. Inc.

Phone: (800)247-6113. (847)675-0720, Fax: (847)675-2140
Copyright by Scientific Software International. Inc..

7383 N. Lincoln Avenue, Suite 100

T 3wt o) TT £Nn719D mc
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19812000

Use of this program is subject to the terms specified in the

Universal Copyright Convention.
Vebsite: wwv.ssicentral.com

The following lines were read from f

DA NI=6 NO=532

ile C:\LISREL83\¢.. 024 SPL:
PATH ANALYSIS FOR PROBLEH SOLVING ABILITY MODEL

1A

‘¥t ‘X2t X3 X4 CEST 'Y
KM

1.000

0.284 1.000

0.4590 ©.213 1.080

0.089 6.211 0.016 1.000

0.155 0.193 0.106 0.078 1.000

0.166 0.309 0.208 0.104 0.105 1.000
o

63.80 69.23 62.00 11.75 59.48 59.02
SD

7.34 13.79 8.28 5.84 23.53 7.47

Loy

234561

MO NY=5 NX=1 BE=SD FI GA=FU_FI PS5=DI FR
FR BE(5.4)

PATH DIACRAM

QU

SE EF SS MI RS &S RD=3

PATH ANALYSIS FOR PROBLEM SOLVING ABILITY HMODEL

BE({5.3) BE({5.2) BE(5.1) BE(2.1) BE(3.1) BE(4.1) GA{1.1) GA(S5.1

Nuaber of Input ¥ariables 6
Number of Y — Variables S
Nunber of X — Variables 1
Nuxbor of ETA Tariables &
Number of KSI -~ Variables 1
Number of Observations 532
PATH ANATYSIS FOR PROBLEM SOLVINC ARITITY MODEL
Covariance Matrix to be Analyzed
X2 X3 X4 =5 ¥ X1
X2 190.164
X2 24 321 68 558
X4 16.993 0.774 34.106
43 £2.524 20 852 10 718 EL2.851
Y 31.830 12.865 4.537 18 456 55.801
X1 28.746 27 .957 3.815% 26.770 9.102 53.876
¥ocans
X2 X3 X4 X5 Y 1
69.230 62.000 11.7590 59.480 59.020 63.800
PATH ANALYSIS FOR PROBLEM SOLVING ABILITY MODEL
Parameter Specifications
BETA
X2 X3 X4 X5 Y
X2 [ 0 a 0 0
X3 1 0 o 1] o
X4 2 0 1] 1] ]
p-£Y 3 o 4 2 4]
Y 4 5 6 7 0

140



X1

X2 8
2 8
X4 1]
X5 0
Y 9
PHI
X1
10
PSI
Notc: This matrizx iz diagonsl
X2 X3 X4 xS Y
ii iz 13 id i5
ALPHA
X2 X3 X4 x5 Y
16 17 18 19 20
PATH ANALYSIS FOR PROBLEM SOLVING ABILITY MODEL
Number of Iterations = 8
LISREL Estimates (Maximum Likelihood)
BETA
X2 X3 X4 X5 Y
X2 - - - - - - - - -
i3 0.128 - - - - - - -
{0.025)
5.019
X4 0.089% - - - - - - -
{0.018)
4 3969
XS 0.329 - - - - - - -
{0.073)
4. 528
¥ 0.140 0.126 0.058 0.011 - -
{0.624) {0.038) {0.085%3) {0.013)
5.734 3.354 1.030 6.819
GAMMA
X1
X2 0.534
{0.078)
6.819%
X2 - -
X4 - -
X5 - -
Y 0.020
{0.043)
0.453
Covariance Hatrix of Y and X
X2 X3 X4 x5 Y X1
X2 190.164
X3 24 321 68 .558
X4 16.993 2.173 34.106
Xs €2 624 2 009 £ .EB%¢ §E2 661
Y 31.830 12.329%9 4.634 16.240 55.650
X1 28.746 3.676 2.569 9.467 5.783 53.876
Moon Yootor of Eto Variasklés
X2 X3 X4 X5 ¥
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69.230 62.000 11.750 59.480
PHI
X1
53.876

492 210N
\2.Savy

16.279

P51
Note: This matrix is diagonal.

X2 X3 X4 is

59.020

Y

174.826 65.448 32.587 533.038
(10.739) {4.020) (2.002) (32.744) {

16.279 16.279 16.279 16.279
Squared Multiple Correlations for Structural Equa

X2 X3 X4 X5

0.081 0.045 0.045 0.037

Squared Multiple Correlations for Reduced Fora
X2 X3 X4 X5

49 .100
3.016)
16.279
tions

Y
0.118

0.081 0.004 0.004 0.003
Reduced Form
X1

X2 0.534
(0.078)
6.819

X3 0.068
{0.0817)
4.042

X4 0.048
(0.012)
4.01%6

X5 0.17¢
{0.047)
3.772

Y a.107
{0.043)
2.470

ALFHA
X2 X3 X4 X5

35.189 53.146 5.564 36.681
(5.025) (1.799) {1.269) {5.134) {
7.003 29.545 4.383 7.145

Goodness of Fit Statistics

Degrees of Freedom

WMawswmerm Fod Themmdsmn Che Comvawmm~ — 11
AIANIRUR JIiv JULDLIGEH WGl Sguaas’s x4

6
£

300 f
NE-22EE

Minimum Fit Function Value = 0.217

Population Discrepancy Function Value {F0) = 0.190
30 Percent Confidence Interval for FO = (0.134 ; D.261)
Root Hoon Sgquarc Error of Approximation {(RMSEA) - 0.17%
90 Percent Confidence Interval for RMSEA = {0.149

P-Value for Test of Close Fit (RMSEA < 0.05) =

Expected Cross—Validation Index (ECVI) = 0.281
90 Percent Confidence Interval for ECVI = (0.213
7

ECVI for Saturated Hodel = 0.0
ECVI for Independence Model = 0.583

0.011

38.978
3.474)
11.220

D - N Ny
L 0.0}
Normal Theory Veighted Least Sguares Chi-Sqguare = 106.823 (P = 0.0)
Estimated Non-centrality Parameter (NCP) = 100.823
90 Percent Confidence Interval for NCP = (70.942 : 138.142)

0.000

142



Independence CAIC = 340.677
Model CAIC = 259.633
Saturated CAIC = 152.810

Normed Fit Index (NFI) = 0.611
Non—Normed Fit Index (NNFI) = 0.0299
Parsimony Normed Fit Index (PNFI) = 0.245

v Tid Twmde~es (CDTY -
GSLITE Qi ANGOTH \waag

Crmmaama$ 3
LORPAT

Increaental Fit Index (IFI)
Relative Fit Index (RFI) =

Critica

1 N (CH)

= 78.334

Root Mean Scuare Residual (RMR)
Standardized RMR = 0.0928

Goodness of Fit Index {(GFI) =
Adjusted Goodness of Fit Index (AGFI) = 0.780

Parsimone Coodnocss of Fit Indaw !D(‘L‘T\ = 0 2¢8

SI2aTTLACSHY

PATH ANALYSIS FOR PROBLEM SOLVIRG ABILITY MODEL

Fitted Covariance Hatrix

e

0.
0.
0

Qv en
N
-~

= 7.220
0.937

X2 X3 X4 XS Y X1
X2 190.164
X3 24 321 68 .558
X4 16.993 2.173 34 106
X5 £2 24 8. 0ng LR3-1 582 . 6R1
Y 31.830 12.329 4.634 16.240 55.650
X1 28.74% 3.676 2.569 9.467 5.783 53.876
Fittcd Hoons
X2 X3 X4 X5 Y X1
69.230 62.000 11.750 59.480 59.020 63.800
Fitted Residuals
X2 X3 X4 X5 Y X1
X2 - -
X3 0.000 0.000
X4 06.000 -1.400 0.000
XS 0.000 Tans542 £.122 0.008
Y 0.000 0.536 -0.097 2.216 0.151
X1 - - 24280 1.246 17 .303 3.319 - -
Fittod Rosiducls for Mooas
X2 X3 X4 X5 Y X1
- - - - - - 0.000 0.0090 - =
Summary Statistics for Fitted Residuals
Smallest Fitted Residual = -1.400
Mcdion Fitted Reoidual - Q. 000
Largest Fitted Residual = 24.280
Stemleaf Plot
-~ 0{1000000000000
0}1123%
1]37
“ala
e
Standardized Residuals
X2 X3 X4 XY Y X1
X2 - =
X3 - - - -
X4 - = -0.698 - -
X5 - - 1.558 0.895 - -
¥ - - 3.598 -0.368 2.052 3.931
p-od g.218 0.714 2.482 2_901

Summary Statistics for Standardized Residuals

Stenleaf

Standardized Residual

Ctnmdmands memd Doy e )

SERDOOTAlallu ACSicudas

Standaxrdized Residual
Plot

- 0}100000000000
011122244

Y=

nn
v

-0.698
0.900
9.901
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Largest Positive Standard

Residual for Y and
Residual for Y and
Rcgidual for X1 and

Residual for X1 and
PATH ANALYSIS FOR PROBLEM

Oplot of Standardized Residuals

ized Residuals

X3 3.598
Y 3.931
X3 9.818
Y 9.901

SOLVING ABILITY HODEL

1 250

N

o

r

a

a

1

Q b3

u

a =

: =

1 =

1

; =

b3
B 2
-3.5
Standardized Residuals
PATH ANALYSIS FOR PROBLEM SOLVING ABILITY HMODEL
Hodification Indices and Expected Change
Modification Indices for BETA
X2 X3 X4 XS Y
X2 - - 86.386 0.510 6.011 98.027
X3 0427 2 @20 12 .94¢
X4 - - 0.487 - - 0.801 0.1386
X5 - - 2.428 0.801 - - 4. 211
4 - —-— - - v - =
Expected Change for BETA
X2 i3 X4 XS Y
X2 - - ~2.454 —-0.253 —-0.215 -18.258
X3 - - - = -0.043 0.024 2.984
X4 - - -0.021 - - 0.010 -0.086
438 g.192 0,187 1.911
Y - - . _y_ - - - -

Standardized Expected Change for BETA

X2 X3 X4 X5 Y
X2 - - -06.021 ~0.003 -0.001 -0.177
I3 g.001 0.000 0.043
X4 - - 0.000 - = 0.000 -0.002
X5 - - 0.001 0.001 - - 0.011
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Modification Indices for GAMMA

X1

X2 - -
X3 96.386
X4 0.510
Xt §.011
'{ -

Expected Change for GANMA

1

X2 - -
Z3 0.49¢
X4 0.025
X5 0.349
b4 - -

Standardized Expected Change for GAMMA

X1
X2 - -
X3 0.435
X4 0.032
Xt 0.109
¥ - -

No Non—-Zero Modification Indices for PHI

Modification Indices for PSI

X2 i3 X4 X5
X2 - -
X3 96 .386 - =
X4 0.510 0.487 = —
p-44 2,428 g.e01
b4 - - - - - -

X2 I3 X4 X5
X2 - -
I3 160,621
X4 —-8.245 ~1.400 - -
X5 - - 12 643 5.122 - -
¥ - . - - - -

Standardized Expected Change for PSI

X2 X3 X4 is
X2 ™S
X3 -1.407 - -
X4 -0.102 -0.029 - -
¥g o pes o027
¥ — & - = - = _ -

Modification Indices for THETA-EPS

X2 X3 X4 X5
X2 - -
p-& £4.258¢
X4 0.319 0.487 - -
X5 8.717 2428 0.801 =
¥ - - -~ - = N

Expected Change for THETA-EPS

X2 X3 X4 x5
X2 - -
X3  -85.813 - -
X4 —4.628 —1.400 - £
XS 95 748 12642 g.122
¥ - = - - - - -

Modification Indices for THETA-DELTA-EPS
X2 X3 X4 X5

X1 58.052 96.386 0.510 6.011
Expected Change for THETA-DELTA-EPS
X2 X3 X4 X5
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X1 -88.136 24.280 1.246 17.303 - -

Ho Non—-Zero Modification Indices for ALPHA 146
No Non-Zero Modification Indices for KAPPA

Maxinum Modification Index is 98.03 for Element {( 1, 5) of BETA
PATH ANALYSIS FOR FPROBLEM SOLVING ABILITY MODEL

Standardized Solution

BETA
X2 X3 X4 X5 ¥
X2 - - - - - - - - - -
X3 0.213 - - - - - S - -
X4 0.211 - - - - oy / - -
X5 8.192
Y 0.258 0.140 0.043 0.034 - =
GAMMA
X1
X2 0.284
X2
X4 - -
X5 - -
¥ 0.019

Correlation Matrix of ¥ and X

X2 X3 X4 X5 Y X1
X2 1.000
X3 0.213 1.000
X4 0.211 0.045 1.000
£ g.192 0. 041 0. 041 1.009
¥ 0.309 0.200 0.106 0.093 1.000
X1 0.284 0.060 0.060 0.055 0.106 1.000
ocT

fap=NY

Note: This matrix is diagonal.

X2 X3 X3 X5 Y
0.919 0.95S 0.955 0.963 0.882

Regression Matrix Y on X (Standardized)

X1

X2 0.284
I3 .05
X4 0.060
X5 0.085
Y 0.106

PATH ANALYSIS FOR PROBLEMN SOLVING ARBRILITY HODEL
Total and Indirect Effects
Total Effects of X on Y
X1
X2 0.534
{0.078)
6.81%
X3 0.068
{(0.017)
4 042
X4 0.048
{0.012)
4 016
XS 0.17¢6
(0.047)
3.772
Y 0.107
{0.043)
2.47¢0
Indirect Effects of X on Y

X1



X2 - - 147
X3 0.068
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(0.018)
4.906

Total Effects of Yon ¥
X2 X3 X4 XS Y
X2 - - - - - - - - - =
X3 0.128 - - - - - - - -

X4 ~ 0.089 - - - - - - - -

%5 0.329 - - - - - - - -

2]
>
-
™
:

0126 0.0 0. 011 - -
{0.023) {6.033) (0. 053) {0.013)
7.064 3.3514 .030 0.819

[&~]
mn

Largest Eigenvalue of B*B' (Stability Index) is 8.155
Indirect Effects of Yon Y

X2 X3 X4 X5 Y

X2 - - > _ - - - - - -

Standardized Total and Indirect Effects
Standardized Total Effects of X on Y

X1

X2 0.284
X3 0.060
X4 0.060
o 0.05%
Y 0.106

Standardized Indirect Effects of X on ¥

X1
X2 - -
3 0.060
X4 0.060
X5 0.055
Y 0.086

Standardized Total Effects of Yon Y
X2 X3 4 X5 Y

X2 - - - - - - - - - -
X3 0.213 - - - - - - - -



X4 0.211

X5 0.193
Y 0.304
Standardized
X2
X2 - -
X3 - -
X4 - -
XS
Y 0.04S

0.140

0.043

0.034 - =

Indirect Effects of Yon Y

X3

Time used:

X4

|

£ - n Ny
V.

X5
~f Rwoilokls
sf Awvailsblc

0.049 Seconds

Yorkspace)
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DATE: 10/ 7/2004 149
TIME: 7:57

LISREL 8.30
BY
Karl G. Joreskog & Dag Sorbom

This program is published exclusively by
Scientific Software Internatianal., Inc.
7383 N. Lincoln Avenue, Suite 100

Lincolnwood, IL 60712, U.S.A.

Fhone: (800)247-6113, (847)675-0720, Fax: (847)675-2140
Copyright by Scientific Softvare International, Inc., 1981-2000
Use of this program is subject to the terms specified in the
Universal Copyright Convention.

Vebsite: wwv.ssicentral .com

The following lines vere read from file C:\LISREL83\?..0&4 SPL:

PATH ANALYSIS FOR PROBLEW SOLVING ABILITY MODEL
DA NI=6 NO=532

1a
‘X1 ‘X2’ X3 'X4* X5 'Y

000
1.000
0.213 1.000
083 0.211 0.016 1.000
0.193 0.106 0.078 1.000
.309 0.208 0.104 0.105 1.000

.80 69.23 62.00 11.75 59.48 59.02

goEeceso-y
2
[=]

.34 13.79 8.28 5.84 23.53 7.47

)~
o]
w

61

NX=1 BE=GD.FI GA=FU,FI PS=DI FR

.4) BE(5.3) BE(5.2) BE(5.1) BE(2,1) BE(3.1) BE{4,1) GaA(1.1) GA{5.1) GA{2.1) GA{4.1)
PATH DIAGRAM

00 GE TV EF S5 MI RS S5 ND=3

33
B

PATH ANALYSIS FOR PROBLEM SOLVIRG ABILITY MODEL

Number of Input Variables &
Number of Y - Variables K
Humber of X - Variables 1
Number of ETA - Variables §
Number of KSI - Variables 1
Number of Observations 532
PATH ANALYSIS FOR PROBLEM SOLVING ABILITY MODEL
Covariance MHatrix to be Analyzed
X2 X3 X4 X5 Y X1
X2 190 . 164
X3 24 321 68 558
X4 16.9933 0.774 34.106
X5 62.624 20.8652 10.718 553 661
Y 31.830 12.865 4.837 18456 55.801
X1 28.7406 27 .957 3.815 26.770 9.102 §3.87¢
Heans
X2 X3 X4 XS ¥ 1
69.230 62.000 11.750 59.480 59.020 63.800

PATH ANALYSIS FOR PROBLEM SOLVING ABILITY MODEL

Parameter Specifications

BETA
X2 X3 X4 X5 Y
X2 0 0 0 0 g
X3 i 0 0 0 0
X4 2 0 0 0 0
X5 3 0 0 0 0
Y 4 5 6 ? 1]

GAMKA



X1

X2 8
X3 9
X4 Q
x5 10
Y 11
PHI
X1
12
P51
Note: This matrix is diagonal.
X2 X3 x4 XS Y
13 14 15 16 17
ALPHA
X2 X3 X4 X5 Y
18 19 20 21 22
PATH ANALYSIS FOR PROBLEM SOLVING ABILITY MODEL
Number of Iterations 3
LISREL Estimates (Maximum Likelihood)
BETA
X2 X3 X4 X5 Y
X2 - - - - - - - - - -
X3 0.054 - - - - - - -
{0.024)
2.23&»
X4 0.089, - - - - - - - -
{0.018)
4. 989
X5 0.277 . _ - - - - -
{0.075%)
3.666
b 0.140 0.126 0.055 0.011 - =
{0.024) {0.042) (0.053) (0.013)
5.851 3.034 1.030 0.81%
GAMMA
X1
X2 0.534
{0.078)
6.813
X3 0.490
{0.045)
10.854
X4 - -
X5 0.349
{0.142)
2.4566
Y 0.020
{D.048)
0.408
Covariance Matriz of Y and X
X2 X3 X4 X5 Y X1
X2 190.164
X3 24.321 68.558
X4 16.993 2.173 34.106
x5 62.624 16.492 5.596 553.661
Y 31.830 12.897 4.634 17.649 55.800
X1 28.746 27.957 2.5869 26.770 9.033 £3.876

150



Mean Vector of Eta—Variables

X2 X3 X4 X5

Y

69.230 62.000 11.750 59.480
PHI
-44
5§3.876

(3.310)
16.279

PSI
Note: This matrix is diagonal.

X2 X3 X4 X5

59.020

Y

174.826 53.54s 32.587 526.993
{10.739) {3.289) (2.002) (32.373)
16.279 16.279 16.279 16.279
Squared NMultiple Correlations foxr Structural

X2 X3 X4 X5

49.100

(3.016)

16.279
Equations

Y

0.081 0.219 0.045 8.048

0.120

Squared Multiple Correlations for Reduced Form

X2 X3 X4 X5

0.081 0.212 0.004 0.024
Reduced Form
X1

X2 0.534
(0.078)
6.819

X3 0.519
(0.044)
11.927

X4 0.048
{(0.012)
4.D16

X5 0.497
(0.138)
3.612
Y 0.168
(0.044)
3.849

ALPHA

X2 X3 X4 X5

0.027

35.189 27.001 5.564 18.049
{5.025) {2.907) (1.269) (9.119)
7.003 9.289 4.383 1.979

Goodness of Fit Statistics

Degrees of Freedom = 4

Minimum Fit Function Chi-Square = 2.798 (P = 0.592)
Normal Theory VWeighted Least Squares Chi-Square = 2.746 (P = 0.601)

38.978
{3.028)
12.883

Estimated Non—centrality Parameter (NCP) = 0.0
30 Percent Confidence Interval for NCP = (0.0 : 6.

Minimum Fit Function Value = 0

.08527

Population Discrepancy Function Value (F0) = 0.

90 Percent Confidence Interval for FO =
Root Mean Square Error of Approximation

90 Percent Confidence Interval for RMSEA = (0.0 : 0.0553)
P-Value for Test of Close Fit (RHSEA < 0.05) = 0.926

{0.0 ;: 0.0122)

{RMSEA) =

ted Cross—Validation Index (ECVI) = 0.0830

Expec
90 Percent Confidence Interval for ECVI =

(0.0830 ;

ECVI for Saturated HModel = 0.0792

ECVI for Independence Model =

0.583

06.095%2)
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Chi-Square for Independence Model with 15 Degrees of Freedom = 297 .017
Independence AIC = 309017 152
Hodel AIC = 48746
Saturated AIC = 42 000
Independence CAIC = 340.677
Nodel CAIC = 170.109
Saturated CAIC = 152.810

Normed Fit Index {NFI) = 0.991
Non—-NRormed Fit Index {NNFI) = 1.016
Parsimnony Normed Fit Index {(PNFI) = 0.264
Comparative Fit Index {CFI) = 1.000
Incremental Fit Index {(IFI) = 1.004
Relative Fit Index (RFI) = 0.96S

Critical N (CN) = 2520.262
Root Mean Square Residual (RMR) = 1.508
Standardized RMR = 0.0130
Goodness of Fit Index (GFI) = 0.998
Adjusted Goodness of Fit Index (AGFI) = 0.991
Parsimony Goodness of Fit Index (PGFI) = 0.190
PATH ANALYSIS FOR PROBLEM SOLVING ABILITY MODEL

Fitted Covariance Matrix

X2 X3 X4 X5 Y X1
X2 190.164
X3 24 321 68.558
X4 16.993 2.173 34.106
X5 62.624 16.492 5.596 553.661
Y 31.830 12.897 4.634 17.649 55.800
X1 28.746 27.957 2.569 26.770 9.033 53.876

Fitted Means

X2 X3 X4 X5 Y X1

69.230 62.000 11.758 539.480 53.020 63.800
Fitted Residuals

X2 X3 X4 X5 Y X1
X2 0.000
X3 0.000 0.000
X4 0.008 -1.400 0.800
X5 0.000 4.160 5.122 0.000
Y 0.000 -0.032 -0.097 0.806 0.001
1 - - 0.000 1.246 - - 0.068 - -

Fitted Residuals for Heans

X2 3 X4 X5 Y i1

0.000 0.000 0.000 0.000 N - -

Summary Statistics for Fitted Residuals

Smallest Fitted Residual = -1.400
Median Fitted Residual = 0.0600
Largest Fitted Residual = 5.122

Stenleaf Plot

— 014100000000000000
0182
2]
4j21

Standardized Residuals

X2 X3 X4 X5 Y X1
X2 - -
X3 - - - -
X4 - - -0.698 - -
X5 - - 0.570 0.895 - -
Y - - -0.236 -0.346 0.829 0.019
X1 - - - - 0.714 - 0.714 - -

Summary Statistics for Standardized Residuals

Saallest Standardized Residual = -0.698
Hedian Standardized Residual = 6.000
Largest Standardized Residual = 0.895

Stealeaf Plot
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0}3200
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PATH ANALYSIS FOR PROBLEM SOLVING ABILITY MODEL

OB E0 —~UEHOX

PATH ANALYSIS FOR PROBLEM SOLVING ABILITY MODEL

00000000000
9

Qplot of Standardized Residuals

Standardized Residuals

Modification Indices and Expected Change

X2 X3 X4 X5 Y
X2 - - - - 0.510 - - 0.510
X3 - - - - 1.228 0.325 0.266
X4 - - 0.487 - - 0.801 0.120
X5 - - 0.325 0.678 - = 0.647
v - - - -_ - =
Expected Change for BETA
X2 X3 X4 X5 Y
X2 - - - - —-0.253 - - -4 .607
X3 - - - = -0.062 0.008 —-0.410
X4 - - -0.021 - = 0.010 -0.0876
X5 - - 0.078 0.144 - = 0.823
Y -— - - - - - - -
Standardized Expected Change for BETA
X2 X3 X4 X5 Y
X2 - - - - -0.003 - - —0.045
X3 - - - - -0.001 0.000 -0.007
X4 - - 0.000 - - 0.000 -0.002
X5 - - 0.000 0.001 - - 0.005
¥ - - - - - -

Kodification Indices for BETA

Modification Indices for GAMMA
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X1

X2 - -
I3 - -
X4 0.510
X5 - -
Y -—

Expected Change for GANNA

i1

X2 - -
X3 - -
X4 0.025
X5 -—
¥ - -

Standardized Expected Change for GAMMA

X1
X2 - -
X3 - -
X4 0.032
X5 - -
Y -

No Non-Zero Modification Indices for PHI

Nodification Indices for PSI

X2 X3 X4 X5

X2 - -

X3 - - -~

X4 0.510 1.228 - -

X5 - 0.325 0678 -
¥ - - - = - - - -

Expected Change for PSI

X2 X3 X4 X5

X2 -

X3 - - - -

X4 -8.245 -2.011 - -

X5 - 4.160 4.687 - -
4 - - ™ _ - - - -

Standardized Expected Change for PSI

X2 i3 X4 X5
X2 - -

X3 o - -

X4 -0.102 —0.042 - -

X5 - - 0.021 0.034 - -
' N - = - - - -

Hodification Indices for THETA-EPS

X2 X3 X4 X5
X2 - -
X3 0.281 - -
X4 0.443 1.228 - -
X5 - - 0.325 0.678 -
¥ - - - - - - .

Expected Change for THETA-EPS

X2 I3 X4 X5
X2 - -
X3 8.537 - -
X4 -6.425 -2.011 - =
x5 - - 4.160 4.687 -—
b4 - - - -

Hodification Indices foxr THETA-DELTA-EPS

X2 X3 X4 XS

X1 0.593 0.325 1.069 0.325
Expected Change for THETA-DELTA-EPS

X2 X3 X4 X5

1 -12.695 -11.909 1.624 —8.487

154



Modification Indices for THETA-DELTA
X1
8.325
Expected Change for THETA-DELTA
X1
24 .293

No Non-Zero Modification Indices for ALPHA

No Non-Zero Modification Indices for KAPPA

Haximum Modification Index is 1.23 for Element ( 3. 2) of PSI
PATH ANALYSIS FOR PROBLEM SOLVIRG ABILITY MCODEL
Standardized Scolution
BETA
X2 X3 X4 x5 Y
X2 - - - - - - - - - -
X3 0.090 - = - - - - - -
X4 0.211 - - - - - - - -
X5 0.162 - - - - - - - -
Y 0.258 0.140 0.043 0.034 - -
GAMMA
X1
X2 0.284
X3 0435
X4 - -
X5 0.10%
¥ 0.019
Correlation Matrix of Y and X
X2 X3 X4 X5 Y X1
X2 1.000
13 0.213 1.000
X4 0.211 0.045 1.000
x5 0.133 0.085 0.041 1.000
Y 0.309 0.209 0.106 0.100 1.000
X1 0.284 0 460 0.060 0.15%5 0.165 1.000
PSI
Note: This matrix is diagonal.
X2 X3 X4 XS ¥
0.919 0.781 0.955 0.952 0.880

Regression Matrix ¥ on X {Standardized)

X1

.284
.460
.060
.1585
L1658

oOoooo

FATH ANALYSIS FOR PROBLEM SOLVING ABILITY HODEL

Total an

X2

X3

X4

X5

d Indirect Effects

Total Effects of X on Y
X1
0.534
{0.078)
6.819
0.519
(0.044)
11.927
0.048
(0.012)
4.016

0.497



(0.138)
3.612 156

Y 0.168
(0.044)
3.849

Indirect Effects of X omn Y
X1
X2 -
X3 0.029
(0.013)
2.126
X4 0.048
{0.012)
4.016
%5 0.148
{0.046)
3.229
Y 0.148
(0.028)
5.348

Total Effects of Yon Y

X2. X3 X4 X5 Y

X2 - - - - - - - - -

X3 0.054 - - - - - - -
(0.024)
2.238

X4 0.089 - - - - - - - -
(0.018)
4.969

X5 0.277 - - - - - - - -
(0.075)
3.666
Y 0.154 0.126 . 058 0.011 - -
(0.023) (0.042) {8.053) {0.013)
6. 644 3.034 1.030 0.815%
Largest Eigenvalue of BxB' (Stability Index) is 0.111

Indirect Effects of Yon Y

X2 X3 X4 x5 Y
X2 - - - - - - - oy
¥3 - - - - - - - - -
X4 - - - - - - - -~
X5 - - - - - - e, - -
4 0.015 - = - - N - -
{0.007)
2.036

PATH ANALYSIS FOR PROBLEM SOLVING ABILITY MODEL
Standardized Total and Indirect Effects
Standardized Total Effects of X on Y

X1

X2 0.284
X3 0.460
X4 0.060
x5 0.155
Y 0.165

Standardized Indirect Effects of X on Y
X1
X2 - =



X3
X5

X2
X3
X4
X5

Y

0.025
0.060
0.046
0.145

Standardized Total Effects of Yon Y

X2 X3 X4 X5 Y
0.090 - - - - - - - -
8.211 - - - - S - -
6.162 - - - - - - -
0.285 0.140 0.043 0.034 - -

Standardized Indirect Effects of Yoo Y

»
L

X2
X4

X2

X3 X4 X5 Y

0.027

The Problem used

o
(B
[
[
[
[
[

[

12888 Bytes (= 0.0% of Available
Tine used: 0.000 Seconds

Vorkspace)

157



3]

I
=23

0D

s



159

ar

ﬂsz%'ﬁzia:’i 2

o %aaqa WHNFNMABIUT WNA

udauihiie 3 amaN 2519

souiLia sunalies Sawietoni

amu"?'iagjﬂ%gﬁu 197/2 w.a1m AN 0. 590 EN ;)
99INT NTIANWY 10900

@i'}tmumﬁ’lﬁmsmu‘luﬂaqﬁu 213138 1 520U 5

amuﬁﬁwmu‘luﬂ%@ﬁu I533suinananuas UNNWLVATUYT
NIUNWAWIUAT

U318 3N

W.€1.2542 mafnsmaasinie (ne.u.) ITenadamaas

WINENRBATUATUNII LI
W.¢1.2547 MIANIURIV AR (NA.Y.) BIVIMTIVBUATRDA

MENITANEN VRIANLADATUATUNTI L I6)



	Cover
	Abstract
	Chapter 1
	Chapter 2
	Chapter 3
	Chapter 4
	Chapter 5
	Bibliography
	Appendix

	Vitae



