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##5184457527: MAJOR EDUCATIONAL RESEARCH METHODOLOGY

KEYWORDS: INTEGRATIVE CRITICAL THINKING SKILLS / LATENT GROWTH CURVE

KAITTIYOS KULDEJCHAICHAN: AN EXPERIMENT MEASURING LATENT GROWTH GROWTH
CURVE IN THE DEVELOPMENT OF INTEGRATIVE CRITICAL THINKING SKILLS FOR
STUDENTS. ADVISOR :PROF. SUWIMON WONGWANICH, Ph.D., CO-ADVISOR

PROF.EMERITUS NONGLAK WIRATCHAIL Ph.D., 198 pp.

This research aimed 1) to develop the measurement model and the instrument measuring the integrative
critical thinking skills for students, 2) to construct and validate the program for the development of the integrative critical thinking
skills to develop the integrative critical thinking skills for students, and 3) to study the effects of the program for the development
of the integrative critical thinking skills on students’ integrative critical thinking skills, controlling for critical thinking factor, 4) to
study the effects of the program for the development of the integrative critical thinking skills on students’ initial score and slope of
the integrative critical thinking skills. The research design was a quasi-experimental design using the sample consisting of 188
grade 5 students. The research instruments were the program for the development of the integrative critical thinking skills
consisting of 1) learning organizational plan and 2) the student’s integrative critical thinking ability test which was administered to
collect longitudinal data from 4 measurements. Data were analyzed using repeated measured analysis of variance and latent growth
curve model.

The research results indicated as follows: 1) the measurement model of the integrative critical thinking skills
consisted of 5 indicators in consecutive factor loadings from reflective thinking, analytical thinking, decision making, creative
thinking and dialectic thinking respectively; the developed test measuring student’s integrative critical thinking ability had content
validity assessing by 6 experts, difficulty indices ranging from 0.32-0.78, discrimination indices ranging from 0.27-0.76,
satisfactory reliability estimating by Cronbach’s alpha coefficient of 0.735, and had construct validity assessing by confirmatory
factor analysis. 2) The developed program for the development of the integrative critical thinking skills based on 5 steps of
development based on the crtical thinking process model had basic quality as assessed by 3 experts. 3) The students’ group
using/not using the developed program and Type of school also had significant effects on slopes of the integrative critical thinking
scores at 0.001 and 0.05. 4) The causal model of the latent growth curve model in measuring the students’ integrative critical
thinking skills was fit to empirical data with Goodness of fit statistics : chi-square = 25.128, p = 0.0676 df = 16 ; RMRSEA =
0.055 ; GFI = 0.968. The program for the development of the integrative critical thinking skills has positive, direct effects on

students’ initial scores and the slope of the integrative critical thinking skills at gamma = 0.986 and 0.421, respectively.

Department: .Educational Research and Psychology.. Student’s Signature .............c.ccoeeniiniiniinnneennne
Field of study :..Educational Research Methodology.. AdVisor’s Signature ...........c.coeveiinininiiiiineennn

Academic Year: ....... 2012 i Co-advisor’s SIignature ...........coeeveueeneninieennneen.
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ANA1 3.00 3.00 4.00 0.00 8.00 8.00 1.79 59.69 3.21 0.19  -0.09
ANA2 3.35 3.00 3.00 0.00 7.00 7.00 1.72 51.19 2.95 0.04 -0.72
ANA3 3.68 4.00 5.00 0.00 6.00 6.00 1.64 44.62 2.69 -0.37  -0.82
ANA4 3.61 4.00 4.00 0.00 8.00 8.00 1.75 48.47 3.07 -0.07 -0.37
DEC1 3.00 3.00 4.00 0.00 8.00 8.00 1.79 59.69 3.21 0.19  -0.09
DEC2 6.85 7.00 7.00 4.00  9.00 5.00 1.18 17.21 1.39 -0.11  -0.46
DEC3 6.84 7.00 7.00 4.00  9.00 5.00 1.46 21.39 2.14 -0.45  -0.40
DEC4 6.77 7.00 6.00 3.00 9.00 6.00 1.42 20.93 2.01 -0.29  -0.32
CREI1 3.66 3.00 3.00 0.00  9.00 9.00 3.00 82.04 9.02 039  -0.87
CRE2 6.99 7.00 9.00 1.00  9.00 8.00 2.20 31.54 4.86 -0.65 -0.51
CRE3 7.52 9.00 9.00 3.00 9.00 6.00 1.87 2491 3.51 -0.89  -0.36
CRE4 7.54 9.00 9.00 0.00  9.00 9.00 1.98 26.30 3.93 -135  1.74
DIA1 2.48 3.00 0.00 0.00  9.00 9.00 2.35 94.80 5.54 0.83 0.34
DIA2 4.13 4.00 5.00 0.00 8.00 8.00 1.87 45.20 3.48 -0.09 -0.87
DIA3 4.42 5.00 5.00 0.00  9.00 9.00 1.94 43.93 3.77 -0.18  -0.19

DIA4 4.64 5.00 5.00 0.00  9.00 9.00 1.97 42.40 3.87 -0.18  -0.67
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ATIMInaden MdaulszansminsznediulugngunanedazganinguaILgy eniuns
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NAFDUATIN 4 93915197 4.10

{ 1 H 1 H [ a Qd a a 4
A1519% 4.10 ANNRY ﬁ’JUL‘fIEJQLUHMWI‘ij]H FulszaNTMINIZeU0IAZUUUNITAAININELUY

9 1
YIWINII NMINATOUATIN 1-4 ﬂOWlmﬂ@nhﬁi)uﬂigﬂuﬂﬂﬂﬁ‘ﬂﬂﬂﬁ!?iﬂuﬂﬁﬁ@u

gauls X SD cv
Skilll HIGGIRN 18.43 7.84 42.57
AIUAY 17.98 6.72 37.36
Skill2 NIGGERN 27.42 6.10 22.26
ALY 18.41 2.17 11.78
Skill3 NANvY 29.87 5.40 18.07
AIUAY 19.17 0.97 5.08
Skill4 HIGGERN 29.35 6.52 22.22
AIUAY 19.70 8.06 40.94

MN9IME 1) Box's Test of Equality of Covariance Matrices ; Box's = 639.06, F = 62.42, dfl = 10, df2 = 165226, p = 0.00

2) Bartlett's Test of Sphericity ; Likelihood Ratio = 0.00, Approx. Chi-Square = 202.879, df =9, p = 0.00

[

Yn o a ¢ a v ¥ ) A g A a ¢
AR 83&ﬂ§131’iﬂ31%uﬂ5ﬂ5’)‘11!‘1/]']\‘11,@EJ'JLUUTJ'J@’I‘M'I NATDUUDANAUUDIAUNIT LUNTNY
Y] 1 1 I a 4 Y] Jd 9
ﬂ'JTﬁJLL‘]Jﬁ‘IJi’JuGUf’NGI’JLﬁJiﬂf,]3J‘1/Iﬂa’ENLla$ﬂ@juﬂﬂﬂﬂﬂlﬂutﬂﬂiﬂ“ﬁlﬂﬂﬁﬂBﬂ! 38 Mauchly’s
.. 1 [ @ ] [~ 9 dy 9 1 LY
test of sphericity HONITNATDUNUIN ﬂf{]llG]'J’E]Eﬂ\?lllll,ﬂuh],ﬂ@'luell@ﬁﬂﬁ%ﬂﬂﬁﬁu 1P Ny
0.00 ﬁ}ﬂﬂﬁﬂ1ﬁﬂ§ﬂﬂﬂﬁ1§ﬁ§$Iﬂﬂﬂ”l'iﬂﬂﬁ@ﬂﬁjﬁﬂqgli‘ll@ﬁ Greenhouse-Geisser, Huynh-Feldt
A
#1939 Lower-bound
a 4 [ ?:’ .

Han15AAT1EHANULYSUTIMMBRe U BIAE (repeated measure analysis of

variance) WU AADANAADY F-test N 14NATDUANUUANAITLHINFINUIA1VDINTNAADL

[

@ = ' o a A J
‘UqﬁlﬂlL‘]JiJﬂ'li%ﬂﬂ'liLiEluﬂﬁ'ﬁ’f]u NWUIN :.ETJL!‘]J‘Uﬂ'liﬁ'@uﬁwaﬂ'lﬁl,ﬁ’ﬂﬂluuﬂ'liﬂﬂ'JWWﬂ‘H!I,‘U‘U

g [

9 ]
yimwmﬂumsmaammazﬂsmmmmmﬂﬁuﬂﬁw QJ‘VINZ‘TEW]‘?I?S’JW]J 0.001  @IWANIT

a s Y ~
’J!,ﬂﬂmi"llﬂu“aslum‘iwﬂ 4.11
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{ @ o 3 @ a A 4
13197 4.11 wansnageua1uudsdsiIuaiudsuuuIagivesinyeNIsSAAININE LD Y

Y S
YIUINMINNMINATIUNT 4 AT

Effect/Statistics Value F Hypothesis df Error df P
Skill 1

Pillai's Trace 187 169.078 4.000 183.000 .000
Wilks' Lambda 213 169.078 4.000 183.000 .000
Hotelling's Trace 3.696 169.078 4.000 183.000 .000

Skill 1*group

Pillai's Trace .021 991 4.000 183.000 414
Wilks' Lambda 979 991 4.000 183.000 414
Hotelling's Trace .022 991 4.000 183.000 414
Skill 2

Pillai's Trace .842 199.112 4.000 150.000 .000
Wilks' Lambda 158 199.112 4.000 150.000 .000
Hotelling's Trace 5.310 199.112 4.000 150.000 .000
Skill 2*group

Pillai's Trace 268 13.749 4.000 150.000 .000
Wilks' Lambda 732 13.749 4.000 150.000 .000
Hotelling's Trace 367 13.749 4.000 150.000 .000
Skill 3

Pillai's Trace 871 252.906 4.000 150.000 .000
Wilks' Lambda 129 252.906 4.000 150.000 .000
Hotelling's Trace 6.744 252.906 4.000 150.000 .000
Skill 3*group

Pillai's Trace 389 23.907 4.000 150.000 .000
Wilks' Lambda 611 23.907 4.000 150.000 .000
Hotelling's Trace .638 23.907 4.000 150.000 .000
Skill 4

Pillai's Trace 878 330.269 4.000 183.000 .000
Wilks' Lambda 122 330.269 4.000 183.000 .000
Hotelling's Trace 7.219 330.269 4.000 183.000 .000
Skill 4*group

Pillai's Trace 277 17.552 4.000 183.000 .000
Wilks' Lambda 723 17.552 4.000 183.000 .000
Hotelling's Trace 384 17.552 4.000 183.000 .000

nueve 1) Skilll o Mauchly's Test of Sphericity W = 0.138, Approx. Chi-Square = 365.197, df =9, p = 0.000
2) Skill2 A Mauchly's Test of Sphericity W = 0.271, Approx. Chi-Square = 197.516, df =9, p = 0.000
3) Skill3 A Mauchly's Test of Sphericity W = 0.279, Approx. Chi-Square = 193.101, df =9, p = 0.000

4) Skill4 Mauchly's Test of Sphericity W = 0.224, Approx. Chi-Square = 276.055, df =9, p = 0.000
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{ o 3 o a a J
A15190 4.11 Wﬁﬂ]i‘lﬂﬂﬁﬁ)ﬂﬂ’JHJLUJTIJ‘S'JHLL“UU’J@“]WUEN‘I/'Iﬂ‘HgﬂTiﬂﬂ3W1ﬂHLLUUH5m1ﬂ1§%1ﬂﬂ15

9 v
NATOUNY 4 A1 (919)

Within-Subjects Effects

Effect Type III Sum of Squares df Mean Square F p

Skilll

Sphericity Assumed 930.961 4 232.740 62.170 .000
- Greenhouse-Geisser 930.961 2.330 399.589 62.170 .000
- Huynh-Feldt 930.961 2.374 392.176 62.170 .000
- Lower-bound 930.961 1.000 930.961 62.170 .000
Skilll*group

Sphericity Assumed 4.412 4 1.103 295 .882
- Greenhouse-Geisser 4.412 2.330 1.894 295 778
- Huynh-Feldt 4412 2.374 1.859 .295 782
- Lower-bound 4412 1.000 4.412 .295 .588
Skill2

Sphericity Assumed 1021.695 4 255.424 81.635 .000
- Greenhouse-Geisser 1021.695 2.485 411.118 81.635 .000
- Huynh-Feldt 1021.695 2.546 401.305 81.635 .000
- Lower-bound 1021.695 1.000 1021.695 81.635 .000
Skill2*group

Sphericity Assumed 177.963 4 44.491 14.220 .000
- Greenhouse-Geisser 177.963 2.485 71.610 14.220 .000
- Huynh-Feldt 177.963 2.546 69.901 14.220 .000
- Lower-bound 177.963 1.000 177.963 14.220 .000
Skill3

Sphericity Assumed 1142.082 4 285.520 93.994 .000
- Greenhouse-Geisser 1142.082 2.597 439.790 93.994 .000
- Huynh-Feldt 1142.082 2.663 428.878 93.994 .000
- Lower-bound 1142.082 1.000 1142.082 93.994 .000
Skill3*group

Sphericity Assumed 170.159 4 42.540 14.004 .000
- Greenhouse-Geisser 170.159 2.597 65.524 14.004 .000
- Huynh-Feldt 170.159 2.663 63.899 14.004 .000
- Lower-bound 170.159 1.000 170.159 14.004 .000
Skill4

Sphericity Assumed 1386.073 4 346.518 96.409 .000
- Greenhouse-Geisser 1386.073 2.372 584.231 96.409 .000
- Huynh-Feldt 1386.073 2.418 573.214 96.409 .000
- Lower-bound 1386.073 1.000 1386.073 96.409 .000
Skill4*group

Sphericity Assumed 140.273 4 35.068 9.757 .000
- Greenhouse-Geisser 140.273 2.372 59.125 9.757 .000
- Huynh-Feldt 140.273 2.418 58.010 9.757 .000

- Lower-bound 140.273 1.000 140.273 9.757 .002

T I I I I I T
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a d = =) 1 A a a 4
s a1zl sUsiumafenlSeuneuauafeasuUNSAAININELLL

v v A
YTUINITINNITNAADINN 4 ﬂiQﬂ’Uﬁ’JL!ﬂigﬂllﬂﬂﬂ"li*ﬂﬂﬂ?ifﬁﬂllﬂWﬁﬁﬂu NUN ASLUUUNITAN

a 4 3; { o 1 1 1
’J‘V\Hﬂ‘]sl!,L']JTJiajliﬂHﬂ'li(luﬂ'li‘l/lﬂﬁﬁ]‘ﬂﬂiﬂ‘ﬁ 1 "U@QE‘]JLL‘]J‘]Jﬂﬁ“’l]ﬂﬂ'lil%&luﬂTiZ‘TEJULLG]ﬂG]WQE]fJWQllZJ

)

uﬂwtyﬁ

YOINGUNAADIALNGNAIUANUANA D1

@

v [

af‘htgi

Yy A ¥ A a a 4
10.05 ualumsnagounsn 2 ﬁ\?‘ﬂﬁ\?ﬁ 4 AZUUUNTAAININHLUUUYITUINTG

A1 0.001 AaKa IUA1IT 19N 4.12

A a o = = 1 A a a Jd
M1319N 4.12 namsansziaNuulsdsiumufendSouieuauafons LuUMsAAININELUL

E4 9
UYIUINITINNITNANDINN 4 AT fﬁnmﬂﬁWNgﬂuUUﬂﬁ%ﬂﬂﬁﬁEl‘l!ﬂﬁﬁﬂu

Var. source Sum of Squares df Means Squares F p-value
group Skilll 9.42 1.00 9.42 0.18 0.67
Skill2 3817.11 1.00 3817.11 180.40 0.00
Skill3 5382.07 1.00 5382.07 354.27 0.00
Skill4 4374.85 1.00 4374.85 81.53 0.00
error Skilll 9933.94 186.00 53.41
Skill2 3935.63 186.00 21.16
Skill3 2825.73 186.00 15.19
Skill4 9981.11 186.00 53.66

4 o 1 { a a 4 g’/ Z}, [ @
Lﬁ@‘lﬂWaﬂ”llﬂafJﬂ8Lluuﬂ']iﬂﬂ'JW']ﬂBLL‘]JTJTJ‘Iiﬂﬂﬂ”IiTN 4 ﬂi\iﬂﬂ@]%!ﬂﬁ}jﬂll‘ﬂ‘ﬂﬂ?i

@ =1 1 a A J
ﬂﬂﬂ1§ﬁﬂuﬂ1iﬁ@uﬂnlﬁﬂﬂlﬂ8ﬂ NWUN ﬂé‘iLluuﬂ'liﬂﬂ'JW1ﬂHllﬂﬂuim1ﬂ1§ﬂ1ﬂﬂ1§ﬂﬂﬁﬂ\1ﬁ

o I J 1w 1 1w 1
gﬂgmuwmmﬂmﬂmﬁ/umq (linear A1 F M1NU 50.79 A1 p s 0.000 )LLa%ﬂQNVIﬂﬁﬂﬁﬁ

[ o

FEAUNAINMINGINIINGUAILANBINFAY AININN 4.8

3100

29.00

e —"

-

27.00

25.00

/

23.00

==E group
/ ——Cgroup

21.00

/ Total

"

19.00

17.00

a———

skill1 skill2 skill3 skill4

NI
E group o nguitdeuTag1d Talsunsuy
A oA a

C group fonguNaeumuilng

9
Total fio ASHUUTINIINADINGY

{ { a a 4 o
ﬂ'lWﬁ 4.8 fﬂ‘ilﬂaElulL‘]J'ﬁQm@ﬂﬂglluuﬂ'liﬂﬂ'JW1ﬂ‘Hl,l,‘U‘U‘]J“5ﬂ‘l'lﬂ'li *ﬂ'llluﬂﬁnJgﬂllUUﬂ'ﬁﬁ’ﬂu
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a < Y = 1 = a a 4
3.1.3  HaNIAATIZHUBY AT UNIUAURAIVOINLLUUNTAAININHLUL
d’ [ a A 4
139103 1WeAIUANTITEYINTAAININY
Y v I v J Y A 1
{I9en a0 uANNIwenWusyeInNuul sl siegaanieg 2
Uszns Ysznsinila iions19a0UANMN A BUAUYDINGUNAR DA NAUAIUANDIN
a A 4 1
AZLUUMIARININBUUVY TN M snadeunsdnsauTsunsy (skil 1) 5u0Ims
A Y aan Y [ [ Y . d‘ d‘ =
wonldada lMmunzaunumsnagounaut1s i 1dsunsy (skill 4) Yszmsnaounofnun
a A % a o dyd [ ~ G
ansnavesdnilsniugn MuITeNY JuuumsIanmsFeumsaeurse llsunsumsaen
I % Y] o {
(group) W uaudsvanszii Taell Uszinnvealsaisou (school) Han1si3oUMAsA TN (GPA)
= a ) o a Jd = 1 1
Han1sFoudn e lne  (ThGPA) Wudulsaiugu 91nmMsimsIzRAIRAeNYI NYu
(Y 1 = = A Y A v A 1 1 1 9
A10819lNaNM s sumasazaN InaReINUAD 883NN 3.22-3.87 AIN1INTLIWVOITVOYA

WU BYIZNIN 0.29-0.40 aaan WniFeulinamsSeunasazay luuanaanuumin awwa

lua13199 4.13

1 J { T $ a a 4 [ {
A15197 4.13 AURdY mugﬁmmummgm ﬂlmﬂmuumiﬂﬂawwﬂygzuuyim1ﬂ1iwaammmu%’ay_aﬁqmu

9 H
Wigmemsliudu Idsnuiannns vinmsnageunsai 1-4 SwunawdwlsgluuumstansiEeu

A = =3 d' = a
msaeunse lsunsumsdon Uszinnveelsasou Hamsiseunaoas ey wammammmm"lm

Mean Std. Deviation

school  group
skilll skill2  skill3 skill4 ~ ThGPA GPA skilll skill2  skill3 skill4 ThGPA GPA

Teow M@0 2006 3152 3165 3334 387 387 726 3.62 508 528 032 032

seAuA MUAL 2071 19.21  19.46 2589  3.34 3.29 6.05 2.04 0.84 8.10 0.47 0.37

Tadien  naces 18.72 2989 2994 2936 3.73 3.83 7.62 630 523 6.18 0.55 0.35

1hu

N WERiH 17.47 18.16 19.06 15.41 3.25 3.22 6.17 2.26 1.08 6.38 0.57 0.40

Tsaiton M0 1461 2528 27.68 2535 383 386 728 604 546 636 035 029

dou muay 16.15 1797 19.03 18.69  3.27 3.24 6.31 2.05 0.95 6.24 0.57 0.38

a a J
WNAaN1INATO1L Levene’s test YNAZUUUNTAAININBLUDUYITUINITIINNITNATDU

Aoum 15 TUsunsu (skill 1) AT F 10U 1.464 1@z A1 P (MDY 0.045 LEAAIIIA

o w aa

' ' 1 @ ] ] o { 4 v a 4
lﬂJiﬁJi’Ju‘ﬂ@le’d%ﬂf{]1ILW]ﬂGI'l\‘]ﬂuflfﬂﬁulufluflﬁ"lﬂﬂjﬂ'l\‘]ﬁﬂ@]ﬁ 0.05 Lgamﬁaé’%mmiww

)

1 a a Aa o v 4 1 (% !
anuulsdsrunyun lunudnswaldunussznieaanls (interaction effect) AoAZIUY

Aa a 4 ' ' § a Ja A @
miﬂ@1mmmmugimwmiﬂaum’ﬁi’miﬂmﬂm (skilll) HazioNATITHONTNANAN (main
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effect) Amlsgiuuumstanisizounmsaou Uszanuealsaizeu wanisioumasazay wa
mMsizeuInnmlng wua Ua F My 0.25, 7.94, 0.04, 2.19 @1u@191 4ag A1 P NN
0.875, 0.001, 0.989, 0.073 HeAII MITWUNNGUAINFULVUNMITAMSFTOUNIAOU WaNT

Foumasasay #Han1FiFeuIRINIEING AOUAIITNAADA (skill 1) HONTWAADALUUUAIIAN

’JWWﬂ‘]&ILL‘U‘U‘UiﬂHﬂ'ﬁﬂ@ul‘lﬂi’)uiﬂﬁllﬂﬁu uana1eeae lidieda ﬂﬂﬁaaﬁ 0.05 uaauils

a a ' a a 4 ' '
UszinnveelsaFou (school) ﬁamwammuuummmwmuLLuuyim1ﬂ1iﬂauL%’1sau

v [

PedAun1aanan 0.001 aawaluaisnan 4.14

9

15153 (mimﬁaumm 1) UANA190E193)

= a 4 A ' A a Aa 4
f1919N 4.14 Wﬂﬂ1§3lﬂ51$ﬁﬂ'ﬂi~luﬂﬁﬂi?uWHH'I?JL‘J%EJ’UWIEJ”U?]HQE}ﬂﬂ%tluuﬂTiﬂﬂ’J‘W1ﬂ‘H!LUU

1 Y oy/ t:i o % =)
ial‘im'lﬂ'liﬂﬂuﬂTiLﬂJ'li’J‘JJTﬂilLﬂiiJ (MInagaunIIn 1) uunauandsdszianvedlsaisou

(school) WaMIiZeUMABAZAN (GPA) HAMIITEUIMINTE NG (ThGPA)

awls  ywasanuutlsysou Sumof Squares  df  Means Squares F p-value

skilll school 775.095 2 387.548 7.938 0.001
group 1.205 1 1.205 0.025 0.875
gpa 5.975 3 1.992 0.041 0.989
ThGPA 428.049 4 107.012 2.192 0.073

HUHM 1. Levene's Test of Equality of Error Variances Skilll : F = 1.464, df =49, df2 = 138 Llag p = 0.045

2. R Squared =0.322 (Adjusted R Squared = 0.82)

iy Hvvasnaeuanuihuweniusvesanuulslsiudnlssening azuuums
Aedmnduuuysams waemsanganlusunsy (skill 4) /U sUuuumMstansEoumsaon
(group) Usztnnueslsaisou (school) HaM3 B oM asazay (GPA) Mamsdouinnie'lng
(ThGPA) Hludnilsdunaz 1¥azuuumsfaimaduuuyisnms neumaniuTlsunsy
(skill 1) 111113593 (covariate) HAPTNATO Levene’s test UDIAZUUUMTAAITNINK LY
YsuIMs MInmsnadounainadniauldsunsy (skill 4) A1 F M0y 1.873 uag a1 P
MINY 0.002 taaINANULlsUsrvveuaaznguuana1In U 1N fymeddad 0.01

iled3suAian iz aninaszvdnedandsduanuulsdsrunyuiy Linudnina
URdunuT521I19@ 15 (interaction effect) ABAZIULNITAAININBIVVYTUINTHA U3 I

VA a Ja A @ @ o
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MUA1AY waz A1 P MY 0.361, 0.204 MNAIAY HAAII MITWUNNGUAINF YUV
2 =) =} aa a 1 =)
IANT58UNTAOU (group)  ttazdsznNVe159i58U (school) HBNTHAADAZUUUNITAA
a Jd [ Y 1 ] A v o W qu'
ANABLUDYIINITHAIM T30 T sunsuuanaes s lisdAynIeadan 0.001 uay
0.05 MUY UARANTITEURATAZAN (GPA) NaMIi38uI%10181 18 (ThGPA) IdnTwa
1 Aa a o @ 1 1 ] ] v o o
ADAZUUUNMIAAININELUVYTUINTHEINM 51320 T sunsunana1sed1s hififedgnig
AaaA A o 1 A a A 4 1 Y

a0 0.05 TuvaeNaalssow e azuuunsAaImnBuuDYsINInewdTm Tlsunsy

(skilll) Tinanswanedmlsany 33hildns3as1zianunlsdsusmANCOVA) uals

a s o {
ﬂ1§'JLﬂ51$Wﬂ31ﬂllﬂiﬂ53uw1§iun~l (MANOVA) tinu 90@151\1‘171] 4.15

4' a 4 d‘ 2 U d‘ a A L4
M3 4.15 wam3unIzHaNulslsruminuuuamalfTsunsununasaz iU AAININY
!,muu_‘imwmwﬁ”ﬁﬂm%imiﬂmﬂm (skill4) %"muﬂmwi"mﬂigﬂxmumsfﬁ"ﬂmiﬁaumﬁﬁau (group)
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2. R Squared = 0.657 (Adjusted R Squared = 0.532)
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DATE: 9282012
TIME: 16:17
LISREL 872
BY
Karl G.J teskog & Dag S tbom

This program is published exclusively by
Scientific Software Intemational, Inc.
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Lincolnwood, IL 60712, US.A.
Phone: (800247-6113,(847)675-0720, Fax: (847)6752140
Copyright by Scientific Software Intemational, Inc., 1981-2005
Useofthis program is subject to the terms specified in the
Universal Copyright Convention.
Website: wwwissicentral.com

The following lines were read fiom file C:\Documents and Settingstuser\ Deskiop\ajOA AHOAE full model LS8:

TIFULLPATH
DANESNO=188 MA=CM
LA

skilll skill2 skill3 skill4 group school GPA ThGPA
KM

1

4031

1586851

2325195271

031.702 8105521

336256.143 351.0271

012 466 515 440 656 040 1
-026 359 378 361 480 052 .801 1

ME
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182022962458 245715053 19681 355323 5505
SD

7292643966258762 50131 81368 46231 54855
MONX=4NY=4NK=2NE=2 BE=FU GA=FIPS=SY TE=SY TD-SY
LE

INTERCEP SLOPE

LK

PROGRAMFACTOR
FIPS(1,1)PS(22) TD(1,1) PSQ,)PH2,1)
FRIX(1,DIX22)IX32)LX42) GA(L,1) GA12) GAQR) GAQ22)
FRPSQ,1) TER,1) TE4,1) TE4,3) TD2,1) TDE3)
FITD(33) TH(1,)) TH,1) THRA TE(1,3) THR22)
VAO645THR2)

VA-5319TE(13)

VA 1389 THQ4)

VA 1361 THR1)

VA-98TH(1,1)

VA 05TDG3)

VAILY(1,])

VAILYQ)

VA4LY(2D)

VAILYG,)

VA6LY(2)

VA1LY(@,)

VA6LY(4D)

VA4PS(1,])

VA020PS(22)

ST035 PSQ,1)

STO6PHQ,1)

VA 001 TI(1,1)

PD

OUPCRSEFFSSSSCPTMRMIND=3

TIFULLPATH

Number of Input Variables 8
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Numberof Y - Variables 4
Numberof X - Variables 4
Number of ETA - Variables 2
Number of KSI- Variables 2

Numberof Observations 188

TIFULLPATH

Covariance Matrix

il il i3 skl gop school
il 53173
«i2 18922 41461
i3 7633 2021 43891
il 14823 20281 30591 76773
gop 0113 2266 2600 2425 0251
school 19% 1341 0771 2502 0011 0662
GPA 0040 1387 1577 1782 0152 0015

ThGPA 0104 1268 1374 1735 0132 0023

Covariance Matrix
GPA ThGPA
GPA 0214

ThGPA 0203 0301

TIFULLPATH

Parameter Specifications

LAMBDA-X
PROGRAM FACTOR
gop 1 O
school 0 2
GPA 0 3
ThGPA 0 4

PROGRAM FACTOR
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INTERCEP 5 6

SLOPE 7 8

PSI

INTERCEP SLOPE

INTERCEP 0

SLOPE 9 0

THETA-EPS

silll sal2 ki3 skl

skiB 0 0 13
skii4 14 0 15 16

THETA-DELTA
goup school GPA  ThGPA
gop O
school 17 18
GPA 0 0 O

ThGPA 0 0 19 20

TIFULLPATH

Initial Estimates (TSLS)

LAMBDA-Y
INTERCEP SLOPE
sklll 1000 --
skill2  1.000 4000
skll3  1.000 6000

skil4 1000 6000

LAMBDA-X

PROGRAM FACTOR



goup 0451 --

school -- 0732
GPA -- 0474

ThGPA -- 0237
GAMMA

PROGRAM FACTOR
INTERCEP 3409 -1461
SLOPE 0578 -0062

Covariance Matrix of ETA and KSST

INTERCEP SLOPE PROGRAM FACTOR
INTERCEP 11.778
SLOPE 1777 0495
PROGRAM 2532 0541 1000

FACTOR 058 0285 0600 1000

PHI
PROGRAM FACTOR
PROGRAM  1.000

FACTOR 0600 1.000

PSI
INTERCEP SLOPE
INTERCEP 4000

SLOPE 0350 0200

Squared Muttiple Correlations for Structural Equations
INTERCEP SLOPE

0660 05%

Squared Muttiple Correlations for Reduced Form
INTERCEP SLOPE

0660 059
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THETA-EPS
sklll sal2 ki3 skl
skilll 46712
sal2 0000 11690
skl 5319 -- 2646
skl4 0000 -- 0000 33524

THETA-DELTA-EPS

skilll skl sall3  skild
goup 0RO - -- --
school 1361 0645 -- 1389
GPA -- - - --

ThGPA - - - -

THETA-DELTA
goup shool GPA ThGPA
goup 0010
school 0000 0192
GPA - - 0050

ThGPA -- -- 0000 0275

TIFULLPATH

LISREL Estimates (Maximum Likelihood)

LAMBDA-Y
INTERCEP SLOPE
sklll 1000 --
skl2  1.000 4000
skl3  1.000 6000
skl4 1,000 6000

LAMBDA-X
PROGRAM FACTOR
gowp 0470 --
0023)
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20202

school -- 0055
(0063)
0871

GPA -- 03%

0026)
14889

ThGPA -- 0327
0047
6906

GAMMA
PROGRAM FACTOR
INTERCEP 3250 -1612
©701) (0775
4636 2079

SLOPE 0294 0306
(0.133) (0.130)
2208 2348

Covariance Matrix of ETA and KSI

INTERCEP SLOPE PROGRAM FACTOR
INTERCEP 10874
SLOPE 0273 0488
PROGRAM 2283 0478 1000

FACTOR 0338 048 0600 1000

PHI
PROGRAM FACTOR
PROGRAM 1000

FACTOR 0600 1.000
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PSI
INTERCEP SLOPE
INTERCEP 4000

SLOPE -0502 0200
©117)
4281

Squared Muttiple Correlations for Structural Equations

INTERCEP SLOPE

0632 059

Squared Muttiple Correlations for Reduced Form
INTERCEP SLOPE

0632 059

THETA-EPS
sklll sal2 <ill3 skl
skilll 40091
(5442)
7367

skl2 5356 16433

(2382) (1.866)
2248 8807

skl3 5319 -- 8813
1719
5125

skl4 -1412 -- 3106 43882
(3.034) (2097) @479

0466 -1481 9.144

Squared Muttiple Correlations for Y - Variables
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sklll sil2 ki3 skl
0213 0559 0783 0420

THETA-DELTA-EPS

skilll skil2 skill3  skild
goup 0RO -- -- --
school 1361 0645 -- 1389
GPA - - - --
TGPA - - - --

THETA-DELTA
goup school GPA ThGPA

goup 0010

school 0035 0616
0014) (0057

2550 10787
GPA -- -- 0050
ThGPA -- -- 0067 0188

0014) (0027)
4900 6911

Squared Muttiple Correlations for X - Variables
goup school GPA  ThGPA
0957 0005 0753 0362

Goodness of Fit Statistics

Degreesof Freedom=16
Minimum Fit Function Chi-Square=27403 (P=00372)
Normal Theory Weighted Least Squares Chi-Square=25.128 (P=00676)
Estimated Norroentrality Parameter (NCP)=9.128
90 Percent Confidence Inferval forNCP=(00;26.844)
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Minimum Fit Function Value=0.147
Population Discrepancy Function Value (F0)=0.0488
90 Percent Confidence Inferval for FO=(00; 0.144)
RootMean Square Error of Approximation (RMSEA)=00552
90 Percent Confidence Inferval for RVMISEA =(0.0;00947)
P-Value for Testof Close Fit (RMSEA <005)=0378

Expected Cross-Validation Index (BCVD)=0348
90 Peroent Confidence Interval for BOVI=(0299; 0443)
BCVI for Saturated Model =0385
BCVIfor Independence Model =5.506

Chi-Square for Independence Model with 28 Degrees of Freedom= 1013619
Tndependence AIC=1029619
Model AIC=65.128
Saturated AIC=72.000
Independence CAIC= 1063510
Model CAIC= 149856
Saturated CAIC=224512

Nomned FitIndex (NFI)=0973
Nor-Nomed FitIndex (NNFI)=0980
Parsimonty Normed Fit ndex (PNFI)=0556
Comparative Fit ndex (CF)=0988

Tncremental Fit ndex (IF)=0989

Relative Fit ndex (RF1)=0953
Critical N(CN)=219366

RootMean Square Residual (RMR)=1.582
Standardized RMR =00954
Goodnessof FitIndex (GFT)=0968
Adjusted Goodness of FitIndex (AGFT)=0927
Parsimony Goodness of Fit Index (PGF)=0430
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TIFULLPATH

Fitted Covariance Matrix

«ill &2 i il goup school
silll - 50965
il 17321 37298
i3 7191 25315 40530
&4 11098 25315 28611 75599
gowp 0093 1971 2419 2419 0231
school 1379 0769 0176 1565 0020 0619
GPA 0132 0885 1261 1261 0110 0021

ThGPA 0111 0741 1057 1057 0092 0018

Fitted Covariance Matrix
GPA ThGPA
GPA 0202

ThGPA 0195 0295

Fitted Resiculs

il sl i3 skl goup school
silll 2208
&2 1601 4163
i3 0441 3906 3361
il 3725 3967 1981 1174
gop 0020 0295 0271 0005 0020
school 0614 0573 0595 0937 0031 0044
GPA -0092 052 0316 0521 0042 -0006

ThGPA 0215 0527 0317 0678 0040 0005

Fitted Residuals
GPA ThGPA

GPA 0011

ThGPA 0009 0006

Summary Statistics for Fitted Residuals
Smallest Fitted Residual= 0215

185



Median Fitted Residual= 0379
LargestFited Residual= 4.163

Sternleaf ot
-021000000000000
033334
055566679

12

16

202

2

3@

3m

402

Standerdized Residuels
«ill il i3 skl gop school

sl 1040

2 1538 1828

i3 0252 253 205

il 1779 1294 0932 0228

gop 0317 1870 2481 002 2133

school 1460 1770 1965 1996 1745 1540

GPA -1565 3177 1884 2027 28719 0747

ThGPA -1024 2658 1693 225 278 0230

Stendardized Residuals
GPA ThGPA

GPA 2618

ThGPA 2661 2758

Surmmary Statistcs for Stendardized Residuels
Smallest Standardized Residual= -1.565
Median Standardized Residual= 1.803
Largest Standardized Residual= 3.177
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Stemleaf Plot

103

15557788899

2000013

255677889

ki)

Largest Positive Stendhrclized Residuals
Residalfor GPAand skill2 3.177
Residuelfor GPAand group 2879
Residualfor GPAand  GPA 2618
Residualfor ThGPAand kil 2658
Residualfor ThGPAand group 2786
Residualfor ThHGPAand GPA 2661
Resicualfor ThGPAand ThGPA 2758

TIFULLPATH
Qplotof Standardized Resicuals
35
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TIFULLPATH

Modification Indices and Expected Change
Modification Indices for LAMBDA-Y
INTERCEP  SLOPE

silll 0112 1480

i 0097 1874

i3 058 0409

il 2376 0363

Expected Change for LAMBDA-Y
INTERCEP SLOPE

sklll 0121 -1.757
skl2 0039 0811
skl3 0111 -0483
skil4 0329 0634

Standarclized Expected Change for LAMBDA-Y
INTERCEP  SLOPE

silll 0398 -1227

«i2 0129 0566

i3 0367 0338

sild -1084 0443

Completely Standardized Expected Change for LAMBDA-Y
INTERCEP  SLOPE

silll 0056 0172

i 0021 0093

i3 0058 0053

ild 0125 -0051

Modification Indices for LAMBDA-X
PROGRAM FACTOR

gop -- 6574
school 6213 --
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GPA 7305 --
ThGPA 1652 --

Expected Change for LAMBDA-X
PROGRAM FACTOR

goup -- 0111
school 0229 --
GPA 0091 --
ThGPA 0104 --

Stendardized Expecied Change for LAMBDA-X
PROGRAM FACTOR

gop - 0111

school 0229 --

GPA 0091 --

ThGPA 014 --

Completely Standardized Expected Change for LAMBDA-X
PROGRAM FACTOR

gop - 0232

school 0291 --

GPA 0202 --

ThGPA 0192 --

Modification Indices for BETA

INTERCEP SLOPE
INTERCEP 0056 0056
SLOPE 0056 0036

Expected Change for BETA
INTERCEP SLOPE

INTERCEP -0137 10%
SLOPE -0030 0076

Standardized Expected Change for BETA
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INTERCEP SLOPE
INTERCEP -0013 0476
SLOPE -0013 0156

No NonZero Modification Indices for GAMMA

Modification Indices for PHI

PROGRAM FACTOR
PROGRAM 6574

FACTOR 6574 6574

Expected Change for PHI
PROGRAM FACTOR

PROGRAM 0506

FACTOR 0152 -0506

Standardized Expected Change for PHI
PROGRAM FACTOR

PROGRAM 0506

FACTOR 0152 -0506

Modification Indices for PSI
Note: This matrix is diagonal.

INTERCEP SLOPE

0056 0056

Expected Change for PSI
Note: This matrix is diagonal.

INTERCEP SLOPE
-1.099 0031

Standardized Expected Change for PSI
Note: This matrix isdiagonal.
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INTERCEP SLOPE
0.101 0063

Modification Indices for THETA-EPS
sklll sall2 ki3 skl

sl -

ski]]2 _— -

i3 0056 0130 --

ild - 0418 - -
Expected Change for THETA-EPS
sl sl i3 skl

sl --

kiR --  --

i3 0440 0675 -

il - 152 - -

Completely Standardized Expected Change for THETA-EPS
skilll skil2 skill3 skl

silll -

ski]]Z _— -

&3 0010 0017 -
&ild - 009 - -

Modification Indices for THETA-DELTA-EPS
sklll sal2 sill3 skl
goup 0033 0000 1936 3232
school 0760 0003 1647 0592
GPA 0308 0071 1946 0032
ThGPA 1760 0633 0061 0792

Expected Change for THETA-DELTA-EPS
skilll skil2 skill3  skil4

goup 0031 0001 0192 0307



school 0323 -0013 0313 0317
GPA 0083 0020 0.114 0023
ThGPA 01% 0073 002 0142

Completely Standardlized Expected Change for THETA-DELTA-EPS
«illl il i3 skild

goup 0009 0000 0063 -0074

school 0057 0003 0063 0046

GPA 0026 0007 0040 0006

ThGPA -0050 0022 0006 0030

Modification Indices for THETA-DELTA
gowp stool GPA ThGPA
goup 6291
school -- --
GPA 56488 2292 5197
ThGPA 1154 034 -- --

Expected Change for THETA-DELTA
goup school GPA  ThGPA

goup 0104

school - --

GPA 0015 0027 0068
THGPA 0007 0010 -- -

Completely Standardized Fxpected Change for THETA-DELTA
goup shool  GPA  ThGPA
goup 0450
school -~ --
GPA 0070 0075 0335
THGPA 0028 0023 -- --

Maximum Modification Index is 730 for Element (3, 1) of LAMBDA-X

Covariance Matrix of Parameter Estimates
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IX11 IX22 IX32 IX42 GAll GAl12
LX1L1 0001
L[X22 0000 0004
L[X32 0000 0000 0001
[X42 0000 0000 0001 0002
GALl -0003 0000 0001 0000 0492
GA12 0002 0009 0001 0000 0365 0601
GA21 0001 0000 0000 0000 -0081 0059
GA22 0000 -0001 0000 0000 0056 -0091
PS21 0000 0000 0000 0000 -0005 0003
TELL 0012 0000 0003 0001 -1.798 1339
TE21 0004 0001 0001 0001 -0405 0332
TE22 0000 0001 0000 0000 0046 0057
TE33 0001 0002 0000 0000 0048 -0033
TE41 0000 0001 0000 0000 0042 0031
TE43 0000 0000 0000 0000 0023 -0012
TE44 0000 0003 0000 0000 -0015 0015
D21 0000 0000 0000 0000 0001 -0001
TD22 0000 0000 0000 0000 -0001 0001
TD43 0000 0000 0000 0000 0000 0000

TD44 0000 0000 0000 -0001 0000 0000

Covariance Matrix of Parameter Estimates

GA21 GA22 PS21 TELl TE21 TE22
GA21 0018
GA22 0011 0017
PS21 0001 0000 0014
TELlL 0320 022 0077 29617
TE21 0059 00483 0034 788 5675
TE22 0006 0007 0024 1776 2457 3482
TE33 0006 0001 -0111 0931 0485 0039
TE41 0017 0011 0020 218 0433 -0031
TE43 0001 0001 0116 0865 0418 0.180
TE44 0002 0003 0116 0432 0230 02%

TD21 0000 0000 0000 -0002 0002 -0001



TD22 0000 0000 0000 -0013 -0005 -0002
TD43 0000 0000 0000 0001 0000 0000
TD44 0000 0000 0000 0001 0000 0000

Covariance Matrix of Parameter Estimates

TE33 TE41 TE43 TE44 TD21 TD22
TE33 2956
TE41 0184 9204
TE43 1164 0302 4398
TE44 0976 2050 1963 23029
TD21 0003 0000 0000 -0003 0000
D22 0000 0010 0003 0011 0000 0003
TD43 0000 0000 0000 0000 0000 0000
TD44 0000 0000 0000 0000 0000 0000

Covariance Matrix of Parameter Estimates
TD43 TD44

TD43 0000

TD44 0000 0001

TIFULLPATH
Correlation Matrix of Parameter Estimates
[X11 L[X22 [X32 [X42 GAll GAl2
LX11 1000
[X22 0049 1000
[X32 0214 0048 1000
[X42 0052 0041 0544 1000
GA1Ll 0168 0004 0036 -0008 1000
GA12 0101 018 0029 0010 0672 1000
GA21 0470 0019 0103 0022 0866 0576
GA22 0105 0084 0023 -0003 0618 -08%9
PS21 0029 0027 0001 0005 -0056 0034
TELL 0093 0000 0021 0004 0471 0317
TE21 0073 0006 0015 0005 0243 0.80

TE22 0010 0006 0004 0000 0035 0040
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TE33
TE4,
TE43
TE44
D21
TD22
TD43

TD44

0018
0007
0003
0003
0079
0020
0076
0066

0017 0000 0004 0040 -0025

0005 -0002 0000 0020 0013

0004 0001 0001 0015 -0007

0008 0000 0001 -0004 0004

0086 0004 0014 0141 -009

0014 0001 0001 -002 0014

0030 0093 0561 -0014 0006

0026 0092 0458 -0012 0005

Correlation Matrix of Parameter Estimates

GA21 GA22 PS21 TE11l TE21 TE22

GA2]

1.000

GA22 0641 1000

PS21

0033
0442
0.186
0024
0025
0042
0004
0003
0074
0008
0041
0036

0014
0313
0139
0027
0005
0029
0005
0005

0047
0004
0013

0011

1.000
0.120
0.120
<0.110
0550
0056
0471
0206
0272
0019
0008
0007

1.000
0604
0.175
009
0132
0076
0017
0023
0043
0009
0008

1.000

0553 1.000
0.118 0012
0060 0005
0084 0046
0020 0033
0074 0057
0038 0017
0004 0003

0003 0002

Conrelation Matrix of Parameter Estimates

TE33 TE4] TE43 TE44 D21 TD22

TE33
TEA4,1
TE43
TE44

>

D21

D22

TD43

1.000
0035
0323
0118
0130
0001
0006

1.000
0047

0141

1.000

0195 1.000

0011 -0007 -0053

1.000

0060 0026 0041 -0337 1000

0002 0002 0001 0020 -0001
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TD44 0006 0002 0001 -0001 0018 -0001

Correlation Matrix of Parameter Estimates
D43 TD44

TD43 1000

TD44 0910 1000

TIFULLPATH
Covariances
Y-ETA
silll kil sll3 - skilld
INTERCEP 10874 11965 12510 12510
SLOPE 0273 2225 3201 3201

Y-KSI

silll sal2 ki3 skl
PROGRAM 2283 4193 5148 5.148
FACTOR 0338 2268 3233 3233

X-ETA
goup school GPA  ThGPA
INTERCEP 1073 0018 0132 0111
SLOPE 0224 0026 0188 0158

X-KSI
goup school GPA  ThGPA
PROGRAM 0470 0033 0234 019
FACTOR 0282 0055 039 0327

TIFULLPATH
Facior Soores Regressions
ETA
silll i sil3 i goup school
INTERCEP 0228 -0055 0031 -0008 6098 -0.111
SLOPE 0009 0010 0050 0014 0037 0019



ETA
GPA ThGPA
INTERCEP -3313 0630

SLOPE 0629 -0120

KSI

«ill &2 i3 il goup school
PROGRAM 0051 -0035 0004 -0005 2331 0068
FACTOR 002 -0007 0006 0000 0380 0042

KSI
GPA ThGPA
PROGRAM 0015 -0003
FACTOR 2090 -0397

TIFULLPATH

Standardized Solution
LAMBDA-Y
INTERCEP SLOPE

sklll 3298 --

shl2 3298 2794

skl3 3298 4192

skil4 3298 4192

LAMBDA-X
PROGRAM FACTOR

gowp 0470 -

school - 0055

GPA -- 039

ThGPA -- 0327

GAMMA

PROGRAM FACTOR
INTERCEP 0986 -0489
SLOPE 0421 0438
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Correlation Matrix of ETA and KSI
INTERCEP SLOPE PROGRAM FACTOR
INTERCEP 1000
SLOPE 0.118 1000
PROGRAM 0692 0684 1000
FACTOR 0103 0691 0600 1000

PSI
INTERCEP SLOPE
INTERCEP 0368

SLOPE -0218 0410

Regression Matrix ETA on KSI (Standardized)
PROGRAM FACTOR
INTERCEP 0986 -0489

SLOPE 0421 0438

TIFULLPATH

Completely Standrclized Solution
LAMBDA-Y
INTERCEP  SLOPE

silll 0462 --

il 0540 0458

i3 0518 0658

ild 0379 042

LAMBDA-X
PROGRAM FACTOR

goup 0978 --

school -- 0069

GPA -- 0868

ThGPA -- 0602

PROGRAM FACTOR
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INTERCEP 0986 -04%9
SLOPE 0421 0438

Correlation Matrix of ETA and KSI
INTERCEP SLOPE PROGRAM FACTOR
INTERCEP 1000
SLOPE 0.118 1000
PROGRAM 0692 0684 1000
FACTOR 0103 0691 0600 1000

PSI

INTERCEP SLOPE
INTERCEP 0368
SLOPE -0218 0410

THETA-EPS

sklll sal2 <ill3 skl
skilll 0787
skl2 0123 0441
sal3 0117 -- 0217

skl4 0023 -- 0056 0580

THETA-DELTA-EPS

sklll sal2 sill3 skl
goup 0286 - - --
school 0242 0134 -- 0203
GPA - - - --

ThGPA -- -~ - -

THETA-DELTA
goup shool GPA ThGPA
gowp 0043
school 0093 0995
GPA -- -- 0247
ThGPA - -- 0274 0638



Regression Matrix ETA on KSI(Sandardized)
PROGRAM FACTOR

INTERCEP 0986 0489

SLOPE 0421 0438

TIFULLPATH
Total and Indirect Effects
Total Effects of KSIon ETA
PROGRAM FACTOR
INTERCEP 3250 -1612
(0701) (0775)
4636 2079

SLOPE 0294 0306
(0133) (0.130)
2208 2348

BETA*BETAisnot Pos. Def., Stability Index cannotbe Computed

Total Effects of ETAon Y
INTERCEP SLOPE
sklll 1000 --
skll2 1000 4000
skl3 1000 6000
skil4 1000 6000

Total Effects of KSTon Y
PROGRAM FACTOR
sklll 3250 -1612
©701) 0775
4636 2079

skl2 4425 0387
0359 (0382
12331 -1013
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skl3 5013 0225
(0400) (0330)
12532 0643

skl4 5013 0225
(0400) (0330)
12532 0643

TIFULLPATH

Standardized Total and Indirect Effects
Standardized Total Effects of KSTon ETA
PROGRAM FACTOR

INTERCEP 0986 0489

SLOPE 0421 0438

Standardized Total Effects of ETAon'Y
INTERCEP SLOPE

sklll 3298 --

skl2 3298 2794

skll3 3298 4192

skil4 3298 4192

Completely Standardized Total Effects of ETAonY

INTERCEP SLOPE
sdlll 0462 --
skl2 0540 0458
skl3 0518 0658
skl4 0379 0482

Standardized Total Effects of KSIon Y
PROGRAM FACTOR

sklll 3250 -1612

skl2 4425 0387

skl3 5013 0225

skl4 5013 0225
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Completely Standardized Total Effects of KSTon Y
PROGRAM FACTOR

silll 0455 0226

i 0725 0063

i3 0787 0035

«id 0577 0026

Time used: 0.063 Seconds
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