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# # 5283813127 : MAJOR EDUCATIONAL RESEARCH METHODOLOGY
KEYWORDS : LIFE SKILLS / CAUSE AND EFFECT MODEL / VOCATIONAL STUDENT

JATUPORN CHAOSUB: A CAUSE AND EFFECT MODEL OF LIFE SKILLS OF
VOCATIONAL EDUCATION STUDENTS. ADVISOR: ASSOC. PROF. WANNEE
KAEMKATE, Ph.D., 162 pp.

The aims of this research were: (1) to develop a causal model and results of life skills of
vocational education students; (2) to test model corresponds of the causal model and results of
vocational education students’ life skills with empirical data. The applied samples were first;
second; and third year vocational students who were studied in academic year 2011 of schools
under the Vocational Education Commission from seven regions of Thailand. They were included
the Bangkok metropolitan region, northern region, central region, northeastern region, southern
region, eastern region, and western region. The used variables of this research were composed
of 7 latent variables - life skills, student quality, learning patterns, motive achievement, attitudes
toward self and learning, family background, and social relationships. These latent variables were
measured from 22 observed variables. The research tool was questionnaire where reliability
coefficient had ranged from .810 to .952. Data were analyzed by descriptive statistics, Pearson’s
correlation coefficient, and LISREL.

The results were concluded as follows: (1) the causal model and results of life skills
consisted of the direct factors affecting life skills, significant at 0.05. The highest direct effect
was social relationship factors effect size is 0.30, attitude toward self and learning effect size is
0.24, family background effect size is 0.21, and learning patterns effect size is 0.17. The life skills
directly affected student quality which had sized effecting 0.94, significant at 0.05 ; (2) the
analysis results of the causal model and results of life skills were found that the model
corresponded with empirical data where the chi-square (X°) was 12.63, degrees of freedom (df)
was 7, adjusted possibility (P) was .082. The GFI was. 99, adjusted goodness of fit index (AGFI)
was .98, and the root mean residual (RMR) was .00. The variables in the model can explain
variations of vocational education students' life skill as 59 per cent, and the life skill variables can

explain variations of vocational student quality as 27 per cent.

Department : Educational Research and Psychology — Student’s Signature

Advisor’s Signature
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LISREL ¢iaunann Linear Structure Relationship Model 1iluluimaninudu wus
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1. WvsndAuel (Zero Matrix = ZE)
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. wvisndlanansnd (Identity Matrix = ID)
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8. Lm?ﬂsﬁmummmmgm (Standardized Symmetric Matrix = ST)
9

- wvisndLaNgUwuL (Full Matrix = FU)
a o‘d‘ o a
A0z (mode) WBILNYIINDN M MU TUNTNNUUARNAD UL IRIANTN NN
3l 2 400Uy AR WIMRWASAIIUUA (Fixed Parameter = FI) WaTNI3RA05a49%
(FreeParameter = FR)

Tupaun 2 ngszyansiiulda1masresiama (identifications of the model) N3

seyandiiluldldanaeainldinadenauldaseuinen Tueatiuazlszunueinisimasls
el Reulaninldszypauduldlfiinfeanennsiasiatsunay 3uszinm Radeuladdy
" = = . . ~ ° o =
(necessary condition) Haulanaiives (sufficient condition) wazRaulaanfulasnaies
(necessary and sufficient conditions)
dupeud 3 nsdsunaiA natmesanniuiea (parameter estimation of the
model) AAYIUNITBINITUTTHIUAINITRET AD N1TUIAIWIIHLAasNas i luyisnd

AHLstlsau-ANulslsauiannAualdannngusineting (S) uazivsndaonuutlsilsu-

i 14
=

anustsausanigna¥eauainnindime fdszunuanldanlumaaunign (2 vie

v
a oo ISP v o

. A v = o P Y o = ' ~
S|gma) Nﬂﬁlslﬂﬂl,ﬂﬁlﬁﬂull’]ﬂm@m NANURNLNNTNTN @‘ﬂ\‘iﬂﬂ’ﬂﬂ@lﬂﬂ\‘]ﬂuﬂu LL@@Q"J’]TNL@@‘V]Lﬂu

q

o Y

aunfgauiaunannauiudeyaidalszdng  lunisiinuaeulaliiuyindisaasiian

[

Infmasiuldianisaieiariduaaiunaunay (fit or fiting function) giuuvaasieridunn

[ ¥
Wo‘vdydyd o ¥

sffunaf1umesinniantiRsan 4 Usenis Ae (1) Werfduanunannaudeaduainaasvire

q

'
IS { e

dudaiaadnuan (2) Aeiduacnunannausiesiipiuinndnvizewindugue (3) Werfduaaiu

A A 1o e dl a ¢ A 1 o ' i’/ o A |
NANNAUNANNINUAUE LHBLNNTNT S Ay Z HANINUWNIUY (4) WarduANunannauLilu

|
] A

Warffusaiiias (continuous function) 3an1sszanasAnnsimaslullsunsuagisadl 7 35 1u

3 1
=

anuuiilunsUszin AN I E A NNAaNN AU 5 LuL A



64

v
axl o o L °

1. Aandvasstiesgn lidaasiinein (Unweighted Least Square = ULS)

2. ﬁﬁﬁﬂﬁﬂ@ﬂﬁﬁﬂﬂﬁzﬁmwﬁﬂﬁﬂﬂ (Generalized Least Square = GLS)

3. T8 laAagAgeqn (Maximum Likelihood = Mi)
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Winiu 3.62 waz 3.56 ANA1AL dousiaulsniAeataglussAulunas Ae AN Few

S

FNUA (Good) NANRAEIWINAY 3.46 Faudnaliimisg 4.2

f15149 4.2 ﬁimaaﬁu@ummﬁqLLﬂiﬁamrﬁﬂﬁ (n = 700)

Aauis Mean S.D. Variance Sk Ku wdana
SSkill 3.35 0.65 0.42 0.06 (sa) -0.54 7rAuLIUNANg
TSkill 3.42 0.76 0.57 0.10 0.41 7rAIUNA9
QSkill 3.31 0.74 0.55 -0.02 -0.31 7rAuLIUNANg

Att1 3.39 0.84 0.71 0.13 -0.57 TrALLUIUNAN
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a

M1579 4.2 Aatanugeessaulsdaunnls (n = 700)

A Mean S.D. Variance Sk Ku wilana
Att2 3.39 0.97 0.93 -0.06 -0.72 szAuLlUNaN
Learn1 3.23 0.97 0.94 -0.21 -0.32 72ALNUNAN
Learn2 3.19 0.80 0.63 0.04 -0.28 7riuUNa9
Learn3 3.07 0.96 0.92 -0.12 -0.28 72ALNUNAN
Learn4 3.36 0.79 0.63 0.07 -0.32 7riuNa9
Learn5 3.62 0.84 0.70 -0.01 -0.93 TLHLIZ
Learn6 3.50 0.76 0.58 -0.07 -0.45 FTHLIFA
Mo 3.53 0.85 0.73 0.15 -0.58 TTALE
Fam1 3.47 0.88 0.78 0.04 062  9zAULNUNANY
Fam2 3.29 0.89 0.79 -0.02 -0.43  szAullunang
Fam3 3.46 0.95 0.90 -0.45 0.15  szsulunang
Rerat1 3.55 0.84 0.71 0.15 -0.71 AL
Rerat2 3.75 0.89 0.80 -0.19 -0.94 FTALIG
Rerat3 3.60 0.93 0.86 0.01 -0.89 FTHLIFA
Rerat4 3.72 0.92 0.85 -0.23 -0.68 AL
Good 3.46 0.88 0.77 -0.09 -0.79 szAulUNaNg
Gen 3.62 0.72 0.52 -0.47 0.19 AL
Happy 3.56 0.82 0.67 -0.18 -0.58 FEHLIFA

1.3 HANISILATISUSTEALNNHLTIAURINNLILUBNTIANEN
HANTIIATIZH I AU N T MUBIN U URNTAANE WU IAEATNIIN ANEETIR
o = o = . o ! a A o o a =
299UN FaUaNTIANE ogluseAuLIuNa1e AeRE 3.36 TARINHENINAIUNITAANINTIAA
ANLRAE 3.42 FANANNIAR TINHTAUAIAN AlaRY 3.35 WAZTNEeANUNITNT 1Tl ALede

3.31 AMNAAL AILAAS LA 4.3
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RIS 4.3 TAUTNHETIAURIN FUURN TN AN RN

NNHETI6 X S.D. FEAUVN TR
MNeeaudIaN 3.35 0.65 unang
ANBEAUNIIAA 3.42 0.76 unang
ANHEATUNNTHT YR Tund 3.31 0.74 1unang

59 3.36 0.62 tunang
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A5 4.4 ANFNUSEANBANANNUETzUIAILsRUNALALAZNYNA22E199IUNA (n = 700)

fouls Att1 Att2 learn1 learn2 learn3 learn4 learn5 learn6 Motiv. Fam1 Fam2 Fam3 Rerat! Rerat2 Rerat3 Rerat4  SSkill TSkill QSkill  Good Genius  Happy
Att1 1.000

Att2 494*  1.000

learn1 412521 1.000

learn2 612*  .493*  .484* 1.000

learn3 .390*  .279*  .353* .543* 1.000

learn4 A76%  .B34*  594*  442%  343* 1.000

learn5 501*  .631*  .394*  .460* .309* .602* 1.000

learn6 490*  .335* 405 .542* .303* .538* .574* 1.000

Motiv 492%  526*  .278* 522 .312* .512* .526* .553* 1.000

Fam1 .558*  .604* .450* .503* .295* .603* .574* .535* .665* 1.000

Fam?2 .318*  .366* .265* .470* .358* .314* 372* .343* .532* .446* 1.000

Fam3 .268* 143 214*  .306* .348* A17* 191 .295¢ 250 .262* .519* 1.000

Rerat1 281 .356* .332* .383* .264* .416* 420 467 .381* .363* .509* .435* 1.000

Rerat2 480*  .503* 347 .413* .250* .486* .558* .539* .561* .605* .530* .441* .721* 1.000

Rerat3 A455% 401 .396* 477 .240* 456" 508 .483* .410* .501* .434* 293 570 .636* 1.000

Rerat4 545* 516"  .354* .498* .298* .514* .585* .633* .584* .645* .579* .444* 679" .805° .635* 1.000

SSkill 449*  452*  352*  520* .382* .346* 406 .381* .404* .480* .587* 435 595* .635* .491* .628° 1.000

TSkill 443+ 360 .367* .486* .216* .373* .327* .326* .301* .385* .318* A77* .487* .452* .484* 421* .607* 1.000

Qskill .626*  .539*  .445%  731*  548*  447* 549  548* b49*  be2* 592 420* .484* 522* .432* .563* 726 .527* 1.000

Good 307 .395%  .261*  427*  .324* 299" 306 .295* .390* .345* .555* .288* .406* .355* .275* .372* 404* .259* .518* 1.000

Gen .338*  .b41*  377*  469* .242* 337* 431* 468* .396* .409* .536* .365* .602* .566* .468* 571 525* 433* 538 543" 1.000

Happy A464*  629* .363* 460 .259* .508* .562* .504* .530* .551* .504* .231* .607* .613* .582* .630* .499* 471* .b44* 508" 734 1.000
MEAN 339 342 323 319 307 335 362 350 354 347 329 348 355 375 360 373 336 400 332 3.56 3.62 3.56
SD 840 999 971 797 960 805 .836 .762 929 .883 .889 1.097 .845 894 925 922 647 .898 .739 1.211 722 .818

NNELNR: *p <0.05

601
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1 v os O
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A1579 4.5 NANTIAAIENENATRI IR ATIAME TN wE AT AN FUueNTa AN
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fallena Skill QL
piauLlanivieg TE IE DE TE IE DE
ATT 0.24 - 0.24 0.22 0.22 -
(0.02)* (0.02)* (0.03)* (0.03)*
7.88 7.88 7.81 7.81
LEARN 0.17 - 0.17 0.16 0.16 -
(0.03)* (0.03)* (0.04)* (0.04)*
5.16 5.16 5.14 5.14
MOTIV -0.03 - -0.03 -0.03 -0.03 -
(0.02) (0.02) (0.02) (0.02)
-1.19 -1.19 -1.19 -1.19
FAM 0.21 - 0.21 0.20 0.20 -
(0.03)* (0.03)* (0.03)* (0.03)*
9.78 9.78 9.64 9.64
RERAT 0.30 - 0.30 0.29 0.29 -
(0.03)* (0.03)* (0.03)* (0.03)*
7.10 7.10 7.04 7.04
Skill - - - 0.94* - 0.94*
ANGDA
gAY = 12.63 df =7 P =.082 GFI = .99 AGFI=.98 RMR = .00
ﬁq LLI]T ATTA1 ATT2 LEARN1 LEARN2 LEARN3 LEARN4 LEARN5 LEARNG6
AL 745 732 755 637  .837 702 774  .764
ﬁq LLI]T MOTIV FAM1 FAM2 FAM3 RERAT1 RERAT2 RERAT3  RERAT4
AL 676 784 761 771 790 873  .841  .873
Futls SSKil TSkill QSkill Good Gen Happy
AL 799 854 844 930 836 875
aun13laseaFierasmautls Skill QL
R SQUARE 59 27
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154 4.5 m@mﬁme]zﬁﬁm'ﬁwmmiuLm@L%qmmmmﬁﬂm?ﬁmmﬁﬂﬁﬂum%qﬁﬂm (519)

WYFNFANANNUGTZ IR S

ZEIIENGKN SKILL QL ATT LEARN MOV  RERAT  FAM
SKILL 1.00

QL -0.33 1.00

ATT 0.63 0.60 1.00

LEARN 0.65 0.61 0.72 1.00

MOV 0.51 0.48 0.59 0.60 1.00

RERAT 0.69 0.64 0.59 0.65 0.56 1.00

FAM 0.64 0.60 0.54 0.61 0.60 0.70 1.00

NHELUR *p <.05
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DATE: 4/27/2013
TIME: 7:51

LISRETL 8.72

BY

Karl G. J”reskog & Dag S”rbom

This program is published exclusively by
Scientific Software International, Inc.
7383 N. Lincoln Avenue, Suite 100
Lincolnwood, IL 60712, U.S.A.
(800)247-6113, (847)675-0720, Fax: (847)675-2140

Copyright by Scientific Software International, Inc., 1981-2005
Use of this program is subject to the terms specified in the

Universal Copyright Convention.
Website: www.ssicentral.com

The following lines were read from file C:\Users\Administrator\Desktop\w

ws\test.LPJ:

TI

DA NI=7 NO=700 MA=CM

LA

ATT LEARN MOV RERAT FAM SKILL QL

KM

.72072924 1
.590318742
.591758985
.536096704
.632714797
.596269367
E

6712 3 4
SD

nNn oo oo o o

O O O oo

5

.596726487
.653403451
.613974617
.664944244
.587937174

.559597931 1

.597790053 0.702825605 1

.477908006 0.681525269 0.626322277 1

.51050035 0.649555212 0.614241975 0.611753699 1

O O O o

0.03004182 0.023848294 0.035102078 0.029497917 0.028140271 0.024795945

0.029505796

MO NX=5 NY=2 BE=FU GA=FI PS=SY TY=FI TX=FI AL=FI KA=FI

FI PH(1,1) PH(2,2)
FR BE(2,1) GA(1,1)
FR KA (2) KA (3)
VA 0.63 PH(1,1)
VA 0.40 PH(2,2)
VA 0.61 PH(4,4)

PD

PH (4, 4)
GA(1,2) GA(1,3) GA(1,4) GA(1l,5) AL(1l) AL(2) KA (1)

KA (4) KA(5) PS(2,1)

OU PC RS EF FS SS SC PT

TI

Number of Input Variables
Number of Y - Variables
Number of X - Variables
Number of ETA - Variables
Number of KSI - Variables

aN 0N



145

Number of Observations 700
TI
Covariance Matrix
SKILL QL ATT LEARN MOV RERAT
SKILL 0.00
QL 0.00 0.00
ATT 0.00 0.00 0.00
LEARN 0.00 0.00 0.00 0.00
MOV 0.00 0.00 0.00 0.00 0.00
RERAT 0.00 0.00 0.00 0.00 0.00 0.00
FAM 0.00 0.00 0.00 0.00 0.00 0.00
Covariance Matrix
FAM
FAM 0.00
TI
Parameter Specifications
BETA
SKILL QL
SKILL 0 0
QL 1 0
GAMMA
ATT LEARN MOV RERAT FAM
SKILL 2 3 4 5 6
QL 0 0 0 0 0
PHI
ATT LEARN MOV RERAT FAM
ATT 0
LEARN 7 0
MOV 8 9 10
RERAT 11 12 13 0
FAM 14 15 16 17 18
PSI
SKILL QL
SKILL 19



TI

Initial Estimates

BETA

SKILL
oL - -

SKILL

SKILL 0.00
QL 0.00
ATT 0.00
LEARN 0.00
MOV 0.00
RERAT 0.00
FAM 0.00

FAM

FAM 0.00
PHI

ATT

ATT 0.00

LEARN 0.00

MOV 0.00

RERAT 0.00

FAM 0.00
PSIT

SKILL

SKILL 0.00

(TSLS)

QL

23

QL
LEARN MOV
0.50 0.50
QL ATT

0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
LEARN MOV

0.00
0.00 0.00
0.00 0.00
0.00 0.00

QL

0.00

.00
.00
.00
.00

O O O o

0.00
0.00
0.00
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Squared Multiple Correlations for Reduced Form

SKILL

QL 0.25

TI

Number of Iterations

LISREL Estimates

BETA

SKILL
SKILL - -
QL 1.12
(0.05)
22.15

GAMMA
ATT
SKILL 0.20
(0.02)
7.88
oL - -

17

Covariance Matrix of Y

SKILL
SKILL 0.00
QL 0.00
ATT 0.00
LEARN 0.00
MOV 0.00
RERAT 0.00
0

FAM

O O OO oo
.
(@]
(@]

(Maximum Likelihood)

and X

.00
.00
.00
.00
.00

oNoNeoNoNe)

.00
.00
.00
.00

O O O O
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0.00
0.00 0.00
0.00 0.00



Covariance Matrix of Y and X

FAM 0.00
PHI

ATT 0.00

0.00

(0.00)
48.83

LEARN

0.00
(0.00)
20.20

MOV

RERAT 0.00
(0.00)

28.31

0.00
(0.00)
18.81

FAM

PSI

SKILL

QL 0.00

0.00
(0.00)
20.52

0.00
(0.00)
36.06

0.00
(0.00)
22.34

0.00
(0.00)
15.20

0.00
(0.00)
20.64

0.00
(0.00)
18.86

0.00
(0.00)
16.34

Squared Multiple Correlations for

SKILL

0.00
(0.00)
26.75

148

0.00
(0.00)
21.95

Structural Equations

Reduced Form
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7.88 5.16 -1.19 9.78 7.10

QL 0.22 0.19 -0.03 0.29 0.21
(0.03) (0.04) (0.02) (0.03) (0.03)

7.81 5.14 -1.19 9.64 7.04

Goodness of Fit Statistics

Degrees of Freedom = 7

Minimum Fit Function Chi-Square = 12.41 (P = 0.088)
Normal Theory Weighted Least Squares Chi-Square = 12.30 (P = 0.091)
Estimated Non-centrality Parameter (NCP) = 5.30
90 Percent Confidence Interval for NCP = (0.0 ; 19.17)
Minimum Fit Function Value = 0.018
Population Discrepancy Function Value (F0) = 0.0076
90 Percent Confidence Interval for FO = (0.0 ; 0.028)
Root Mean Square Error of Approximation (RMSEA) = 0.033
90 Percent Confidence Interval for RMSEA = (0.0 ; 0.063)
P-Value for Test of Close Fit (RMSEA < 0.05) = 0.80
Expected Cross-Validation Index (ECVI) = 0.098
90 Percent Confidence Interval for ECVI = (0.081 ; 0.11)

ECVI for Saturated Model = 0.081
ECVI for Independence Model = 7.97

Chi-Square for Independence Model with 21 Degrees of Freedom =
5517.11
Independence AIC = 5531.11
Model AIC = 68.30
Saturated AIC = 56.00
Independence CAIC = 5569.97
Model CAIC = 223.73
Saturated CAIC = 211.43

Normed Fit Index (NFI) = 1.00
Non-Normed Fit Index (NNFI) = 1.00
Parsimony Normed Fit Index (PNFI) = 0.33
Comparative Fit Index (CFI) = 1.00
Incremental Fit Index (IFI) = 1.00
Relative Fit Index (RFI) = 0.99

Critical N (CN) = 1041.97

Root Mean Square Residual (RMR) = 0.00
Standardized RMR = 0.011

Goodness of Fit Index (GFI) = 0.99

Adjusted Goodness of Fit Index (AGFI) =

Parsimony Goodness of Fit Index (PGFI) =

[N e]
N O
[C2iee]

TI

Fitted Covariance Matrix

SKILL 0.00



QL 0.00 0.00
ATT 0.00 0.00
LEARN 0.00 0.00
MOV 0.00 0.00
RERAT 0.00 0.00
FAM 0.00 0.00

Fitted Covariance Matrix

FAM 0.00

SKILL QL

SKILL 0.00
QL 0.00 0.00
ATT 0.00 0.00
LEARN 0.00 0.00
MOV 0.00 0.00
RERAT 0.00 0.00
FAM 0.00 0.00

FAM - -

SKILL QL

SKILL 0.00
QL 0.00 0.00
ATT -0.01 0.02
LEARN 0.45 -0.60
MOV -0.97 1.25
RERAT -0.10 0.13
FAM -0.38 0.50

Standardized Residuals

FAM - -

.00
.00
.00
.00
.00

O O O O o

.00
.00
.00
.00

O O O O

Summary Statistics for Standardized Residuals

Smallest Standardized Residual =

Median Standardized Residual

Largest Standardized Residual =

Stemleaf Plot

- 817
- 610
- 4

-0.97
0.00
1.25

0.00
0.00
0.00
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TI

Qplot of Standardized Residuals
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-3.5
Standardized Residuals
Covariance Matrix of Parameter Estimates

BE 2,1 GA 1,1 GA 1,2 GA 1,3 GA 1,4 GA 1,5
BE 2,1 0.00
GA 1,1 0.00 0.00
GA 1,2 0.00 0.00 0.00
GA 1,3 0.00 0.00 0.00 0.00
GA 1,4 0.00 0.00 0.00 0.00 0.00
GA 1,5 0.00 0.00 0.00 0.00 0.00 0.00
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0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
Covariance Matrix of Parameter Estimates

PH 2,1 PH 3,1 PH 3,2 PH 3,3 PH 4,1 PH 4,2
0.00
0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00

Covariance Matrix of Parameter Estimates

PH 4,3 PH 5,1 PH 5,2 PH 5,3 PH 5,4 PH 5,5
0.00
0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
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PS
PS
PS

BE
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~
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~
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Correlation

[cloNeoNoNeoNoNoNolololNolNe
L P T T

0.00
0.00
0.00

O OO OO oo

Matrix of Parameter Estimates

[eNoNeoNoNeoNoNololNololNolNolNe]
.
(@]
(@]

[cloNeoNoNeoNoNoNolololNolNo

.00
.15
.21
.15
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

ecNoNeoNoNeoNoNoRolNolholNololNolNoNon

.00
.00
.00
.00
.00
.00
.00

.00
.08
.26
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

O O O O o o

[cloNeoNoNeoNoNololololNoloRolNeol

.00
.00
.00
.00
.00
.00

.00
.41
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

O O O oo

[eNoNeoNoNeoNoNeoRolNololNolNolNonn ol

.00
.00
.00
.00
.00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00



U g
n n

PH
PH
PH
PH
PH
PH
PH
PH
PH
PH
PH
PH
PS
PS
PS

PH
PH
PH
PH
PH
PH
PS
PS
PS

NN

AL
AL
KA
KA
KA
KA
KA

NN OO orods DD wWwwwN

~

NR R RN PP
s A

NN OO oo O

~

NN RN P
i S

~

~

~

~

~

~

~

~

~

~

~

~

~

~

~

~

~

~

~

~

~

~

s WNhENDE DN

GO WNDEFENENRPERPRPOOWONE WONDE WN R -

GO WNDEFENNENRERE RO WwWNDE W

Correlation Matrix of Parameter Estimates

PH 2,1 PH 3,1 PH 3,2 PH
1.00
0.17 1.00
0.16 0.72 1.00
0.06 0.69 0.70 1.
0.27 0.20 0.10 0.
0.12 0.09 0.16 0.
0.07 0.60 0.65 0
0.22 0.33 0.22 0
0.08 0.21 0.30 0
0.07 0.54 0.60 0.
0.03 0.17 0.20 0
0.03 0.17 0.20 0
0.00 0.00 0.00 0
0.00 0.00 0.00 0.
0.00 0.00 0.00 0.

PH 4,3 PH 5,1 PH 5,2 PH
1.00
0.24 1.00
0.23 0.68 1.00
0.67 0.54 0.56 1
0.30 0.58 0.67 0
0.23 0.58 0.69 0
0.00 0.00 0.00 0
0.00 0.00 0.00 0
0.00 0.00 0.00 0

Correlation Matrix of Parameter Estimates

el oNoNoN

oNoNoNoNoNoNoNoNoRGN
P

OO OO OO0 O oL
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=
00}
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TI

Fac

1.00
0.60
0.00
0.00
0.00
0.00
0.00

Matrix of Parameter Estimates

Ps 1,1 PS 2,1
s 1,1 1.00
S 2,1 -0.59 1.00
S 2,2 0.29 -0.82
AL 1 - - - -
AL 2 - - - -
KA 1 - - - -
KA 2 - - - -
KA 3 - - - -
KA 4 - - - -
KA 5 - - - -
Correlation
KA 2 KA 3
KA 2 1.00
KA 3 0.60 1.00
KA 4 0.65 0.56
KA 5 0.61 0.60
tor Scores Regressions
Y
SKILL QL
SKILL 1.00 - -
QL 0.00 1.00
Y
FAM
SKILL 0.00
QL 0.00
X
SKILL QL
ATT 0.00 0.00
LEARN - - 0.00
MOV 0.00 0.00
RERAT 0.00 0.00
FAM 0.00 0.00
X
FAM
ATT 0.00
LEARN - -
MOV 0.00
RERAT 0.00
FAM 1.00

.00
.00
.00
.00
.00
.00

O O O O o
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.00
.72
.59
.59
.54

o O o o
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Standardized Solution

BETA

SKILL QL
SKILL - - - -
QL 0.94 - -

GAMMA
ATT LEARN
SKILL 0.24 0.17
oL - - - -

Correlation Matrix of Y and X

SKILL QL

SKILL 1.00
QL 0.61 1.00
ATT 0.63 0.60
LEARN 0.65 0.61
MOV 0.51 0.48
RERAT 0.69 0.64
FAM 0.64 0.60

Correlation Matrix of Y and X

FAM
M 1.00
PSI
SKILL QL
skLL 0.a1
QL -0.33 0.73

ATT LEARN
SKILL 0.24 0.17
QL 0.22 0.16

TI

Total and Indirect Effects

Total Effects of X on Y

SKILL

MOV RERAT
-0.03 0.30
ATT LEARN
1.00
0.72 1.00
0.59 0.60
0.59 0.65
0.54 0.61
(Standardized)

MOV RERAT
-0.03 0.30
-0.03 0.29

MOV RERAT
-0.02 0.26
(0.02) (0.03)

157

1.00
0.56 1.00
0.60 0.70



7.88 5.16 -1.19 9.78

QL 0.22 0.19 -0.03 0.29
(0.03) (0.04) (0.02) (0.03)

7.81 5.14 -1.19 9.64

Indirect Effects of X on Y

ATT LEARN MOV RERAT

SKILL - - - - - - - -
oL 0.22 0.19 -0.03 0.29
(0.03) (0.04) (0.02) (0.03)

7.81 5.14 -1.19 9.64

Total Effects of Y on Y

SKILL QL
SKILL - - - -
QL 1.12 - -
(0.05)
22.15

Largest Eigenvalue of B*B' (Stability Index) is
TI
Standardized Total and Indirect Effects

Standardized Total Effects of X on Y

ATT LEARN MOV RERAT
SKILL 0.24 0.17 -0.03 0.30
QL 0.22 0.16 -0.03 0.29

SKILL - -
QL 0.22 0.16 -0.03 0.29

Time used:

0.047 Seconds

0.21
(0.03)
7.04

0.21
(0.03)
7.04

1.253
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