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Abstract

The objectives of this research were (1) to compare the self-directed leaming
of undergraduate students from Srinakharinwirot University across school year, major
area, and gender, (2) to develop a Thai Self-Directed Learning Scale (TSDLS), and (3)
to test the validity and reiiability of evidence from the TSDLS. Participants were 1,186
undergraduate students from Srinakharinwirot University who were randomly selected
and 3 stages stratified.

The research findings revealed that:

1} Observed interactions explain the differences in self-directed learning
means among School year, major area, and gender. Interactions were statistically
significant self-directed learning indicators. More specifically, the self-directed learning
levels for first year female students in humanities and social sciences were lower than
other groups while levels for second year male students in health science areas were
higher than other groups.

2) First order and second order confirmatory factor analyses were used to
test the factorial validity of TSDLS. The findings showed that the two proposed models
were both reasonable fitted with the empirical data. Further, canonical correlation was
used to test the convergent validity evidence and showed that our TSDLS was strongly
correlated with the self-directed learning scale developed by Watanawong (2003).

3) Reciprocal effects between self-directed learning and lifelong learning

were tested to reveal the incremental validity. The results showed that self-directed
learning strongly predicted lifelong learning and, although to lesser degree, feedback

also showed a strong effect.
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29 dsdiumsiiouiawes 0.91 0.01 89.14 088 077
30 dEfiwmaiouames 0.98 001 115.62 0.95 0.91
31 AmuegaamanemsEog 1.00 0.85 0.73
32 fwuemjamanumuiEoui 114 001 10994 097 094
33 fmuasadamanenaiFeud 1.11 0.01 105.16 0.95 0.90
34 fmusealomanansiEouy 1.00 0.01 7367 0.85 0.73
35  fmuegasamanamaEoug 1.07 0.01 8351 0.91 0.83
36 fmuagaamINemMsEoug 0.99 0.01 86.63 0.84 0.71
29N NaUUAL DY dulsranTonduses
Yszandldanu} 0.83 0.0t 9945 093 087
nagnifmanmnany 088 001 12682 098 096
THuaswlanravinodaya  maGoud 089 001 11919 094 089
ldiedaafiomstiuug aReaiia 083 001 10552 094 088
UszidiumsGauiamas 0.91 0.01 134.21 0.94 0.89
fmueaijamInsmeEou 0.83 0.01 111.87 0.97 0.94

Chi-square (df = 587) = 3,986.12 (P = 0.0)
GFI = 0.96, RMSEA = 0.070 (479A70T0:1% 0.068 fiy 0.072), CFI = 0.95
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*MAP and Parallel Analysis Syntax

*Source: Brian P. O'Connor. (2000).

*5PSS programs for determining the number of components
*using parallel analysis and Velicer's MAP test.

* Sets environment options

set mxloops = 9000 printback=none width=80 seed = 1953125.
*Create a correlation matrix for the variables of interest

corr vars = sdrl to sdr39
/matrix out ('D:\newself\su3.cor')
/missing = listwise.

execute,

L R RS E R R RS ERERE SRS EREEEEE SRR EE R SR EREEETEREE ISR

kurksdkk*x Program for carrying out MAP analysig *rxddkdkkk
dohdkhkdhhkkd ok dhhhkdhhk bk bk hkbbdhhk bk hhkddhkdh bk bk kk kb krhr ki kk*h

matrix.

mget
/type corr
/file = 'D:\newself\su3.cor'.

call eigen (cr,eigvect,eigval).

compute loadings = eigvect * sqrt{mdiag(eigval)}.

compute fm = make{nrow(cr}),2,-9999).

compute fm(l,2) = (mssqg(cx)-ncol{cr))/{ncol(cr)* (ncol{cr)-1)}.
loop #m = 1 to ncol{cr) - 1.

compute a = leoadings{:,l:#m).

compute partcov = ¢r - (a * t{a)).

compute d = mdiag( 1 / (sgrt(diag{partcov)}) }.

compute pr = d * partcov * d.

compute fm{#m+l,2) = (mssqg(pr)-ncol{cr)}/(ncol{cr}*{ncolf{cr)-1}}.
end loop.
* identifying the smallest fm value & its location (= # factors).

compute minfm = fm({l,2).
compute nfactors = 0.

loop #s = 1 to nrow({fm).
compute fm(#s,1) = #s -1.
do if { fm{#s,2) < minfm }.
compute minfm = fm(#s,2}.
compute nfactors = #s - 1.
end if.

end loop.

print /title="Velicer's Minimum Average Partial (MAP) Test:".
print eigval /title="Eigenvalues" /format "£f12.6".

print fm /title="Velicer's Average Sguared Correlations"/format
"fl2.6".

print minfm/title="The smallest average squared correlation
is"/format “"f1l2.6",

print nfactors /title="The number of components is".

end matrix.



Ahhkhkdkhrhhhkhkhdhhhhhdkddhbrhhddehrdbrdhhhdhdbdrhddohwhkdhhbhddhkddhkrddkdkrd

*xkxk*xxkx program for carrying out parallel analysis **x#dddsss
dhkhrkhhkkhkhhkhkhhhdhkhdrhhdrhhhrhhkrdh kb hdkddbdddbhbhdohkdor ok rrdh bk hd bk rdddx

EE RS A AR SRR RS SRR R R R A EREREEEREEESEEEEEEE ST

*v+*% Required specifications include: *ok ok ok
**xx* Number of Cases (ncases) * ko
**+%k Number of variables {nvars) wok kK
*xx*+* Number of replications (ndatsets) ****+
***** Desired percentile (percent), dok ok ok ok
* ook ok k usually 95th percentile *okokok A
**kk*+ Type of analysis (kind) * ok k ok
b 1 = principal components F ok ok ko
ek ok ok 2 = principal axis/common factor **+*=*
**xx* Most of these will change wk kK
e ok e ok depending on your data! * ok ko

hhkk Ak Ak hhhkhkhkhkhdhdrdhhhrdhrdbdbhdbhddhhtddhbrghhhh ik

matrix.

compute ncases = 1186,
compute nvars = 30,
compute ndatsets = 1000.
compute percent = 95.

compute kind = 1.

do if (kind = 1}.

compute evals = make(nvars,ndatsets,-9999}.

compute nml = 1 / {ncases-1).

loop #nds = 1 to ndatsets.

compute x = sqgrt{2 * (Iln(uniform{ncases,nvars}} * -1} } &*
cos (6.283185 * uniformi{ncases,nvars} J.

compute vev = nml * (sscp(x} - {{t{csum(x})*csum(x})/ncases)).

compute d = inv{mdiag(sqrt(diag(vevi}}).

compute evals{:,#nds) = eval(d * vev * d}.

end loop.

end if.

do if (kind = 2}.
compute evals = make (nvars,ndatsets,-9%29).
compute nml = 1 / ({ncases-1).

loop #nds = 1 to ndatsets.

compute x = sqgrt{2 * {(In{uniform({ncases,nvars)) * =-~1) ) &*
cos(6.283185 * uniform(ncases,nvars) ).
compute vev = nml * {sscp(x) - ((t(csum(x))*csum(x))/ncases)).

compute d = invi{mdiag(sgrt{diagivev))}}.
compute r = d * vev * d.

compute smec = 1 - (1 &/ diag(inv{r)) }.
call setdiag(r,smc).

compute evals(:,#nds} = evall(r).

end loop.

end if.

compute num = rnd{ (percent*ndatsets)/100).

compute results = { t(l:nvars), t(l:nvars), t(l:nvars) }.
loop #root = 1 to nvars.

compute ranks = rnkorder{evals(#root,:)).

loop ficol = 1 to ndatsets.

a8
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do if (ranks(l,#col) = num).

compute results(#root,3) = evals(#root, #col).
break.

end if.

end loop.

end loop.

compute results({:,2) = rsum(evals) / ndatsets.

print /title="PARALLEL ANALYSIS:".
do if {kind = 1).
print /title="Principal Components".
else if (kind = 2).
print /title="Principal Axis / Common Factor Analysis™.
print /title="Compare the random data eigenvalues below to the".
print /title="real-data eigenvalues that are cobtained from a”.
print /title="Common Factor Analysis in which the # of factors”.
print /title="extracted equals the # of variables/items, and the”.
print /title="number of iterations is fixed at zero;".
print /title="To obtain these real-data values using SPSS, see the".
print /title="sample commands at the end of the parallel-sps
program. ™.
end if.
compute specifs = {ncases; nvars; ndatsets; percent}.
print specifs /title="Specifications for this Rum:"
/rlabels="HNcases" "Nvars" "Ndatsets" "Percent”.
print results /title="Random Data Eigenvalues"
/clabels="Root" "Means" "Prcntyle" /format "f12.6".

nget
/type = corr
/file = 'D:\newselfi\su3.cor’
compute sme = 1 - (1 &/ diag(inv{cr)) ).

call setdiag(cr,smc).

compute evals = eval{cr).

print { t{l:nrow(cx)) , evals }
/title="Raw Data Eigenvalues"
/clabels="Root" "Eigen." /format “f12.6".

end matrix.



Matrix
Run MATRIX procedure:

MGET created matrix CR.
The matrix has 39 rows and 39 columns.

The matrix was read from the record(s) of row type CORR.

Velicer's Minimum Average Partial (MAP) Test:

Eigenvalues
14.334474
2.395225
1.309273
1.103013
1.074484
1.003796
.952892
911025
.869224
827762
.764600
729995
704962
.685349
.635478
626235
622496
.597451
571251
557722
.549868
516114
490829
486098
470084
466285
449488
.434092
430717,
421333
394760
.370502
.358995
.347295
340467
322364
.307416
.298815
267733

Velicer's Average Squared Correlations
.000000  .126858
1.000000 009661
2.000000  .006067

100



The smallest average squared correlation is

The number of components is

2

3.000000
4.000000
5.000000
6.000000
7.000000
8.000000
9.000000
10.000000
11.000000
12.000000
13.000000
14.000000
15.000000
16.000060
17.000060
18.000000
19.000000
20.000000
21.000000
22.000000
23.000000
24.000000
25.000000
26.000000
27.000000
28.000000
29.000000
30.000000
31.000000
32.000000
33.000000
34.000000
35.000000
36.000000
37.000000
38.000000

.006067

.006374
006919
007466
.008121
.008890
.009657
010513
011501
012779
014046
.015571
017234
.019014
.021023
023229
.025788
028545
032038
035329

.038705_,

.042691
.047285
.052608
.055060
066164
.074732
.085512
.099662
.114458
.135320
.164783
.207096
.262180
.365958
.501055
1.000000
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Matrix

Run MATRIX procedure:

PARALLEL ANALYSIS:

Principal Components

Specifications for this Run:

Ncases 1186
Nvars 3
Ndatsets 1000
Percent 95
Random Data Eigenvalues
Root Means Prcntyle
1.000000 1.357761  1.395613
2.000000 1.318734  1,349521
3.000000 1.288649 1.314121
4.000000 1.263410 1.285708
5.000000 1.240096 1.261150
6.000000 1.218809 1.236570
7.000000 1.198977 1.217508
8.000000 1.179853 1.198911
9.000000 1.,162187 1.178223
10.000000 1.144151 1.161070
11.000000 1.127064 1.142361
12.000000 1.110758 1.124928
13.000000 1.094596  1.10855%
14.000000 1.078876 1.093131
15.000000 1.063535 1.077723
16.000000 1.048368 1.062274
17.000000 1.033202 1.046771
18.000000 1.018647 1.033176
19.000000 1.003851 1.017027
20.000000 989466  1.002984
21.000000 975594 989045
22.000000 961754  .975956
23.000000 .947903 .960931
24.000000 .933915  .947339
25.000000 919669 933364
26.000000 905585  .918788
27.000000 .891890 905600
28.000000 877823  .B91504
29.000000 863550  .877731
30.000000  .849721 .863209
31.000000 .835251 .849739
32.000000 820523  .834879
33.000000  .805813 .820388
34.000000 789947 804948
35.000000 774139 791175
36.000000 757197 774461
37.000000  .738953 756542
38.000000 717955 737573
39.000000 .691827 714751

Raw Data Eigenvalues

Root Eigen.
1.000000 _ 13.800661
2.000000  1.856418
3.000000  .748303
4.000000 .564333
5.000000 .542272
6.000000 .451154
7.000000 401172
8.000000 .366209
9.000000 .327232

10.000000  .284117
11.000000  .210835
12.000000  .169285
13.000000  .137007
14.000000  .119754
15.000000  .091913
16.000000 .072771
17.000000  .055561
18.000000 .037732
19.000000  .003627
20.000000 -.001223
21.000000 -.029419
22,000000 -.039691
23.000000 -.058347
24000000 -.060266
25.000000 -.070328
26.000000 -.079056
27.000000 -.084160
28.000000 -.098308
29.000000 -.105964
30.000000 -,118759
31.000000 -.139785
32.000000 -,149617
33.000000 -.165003
34.000000 -.177226
35.000000 -.183387
36.000000 -.201286
37.000000 -.216333
38.000000 -.227217
39.000000 -,236927
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DATE: 1/14/2007
TIME: 16:26

LISREL 8.72
BY

Karl G. 1"reskog & pag S”rbom

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

Lincolnwood, IL 60712, U.S.A.

Phone: (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 D:\newself\ownself.lpj:

TI

factor analysis for self-directed learning

1DA NI=32 NO=1186 NG=1 MA=PM
sy="D:\newself\ownself.DSF' NG=1
1AC FI=D:\newself\ownself.acp

SE
1234567891011 12 13 14 15 16 17 18

19
MO

20 21 22 23 24 25 26 27 28 29 30 31 32 /
Ny=32 NE=3 NK=1 LY=FU,FI P$=DI,FR TE=DI,FR GA=FI,FU

LK

selfdi

LE

selfl self2 self3

FR

TI

LY(2,1) LY(3,1) Ly(4,1) L¥(5,1) Lv(6,1) LY(7,1) LY(8,1) LY(9,1) LY(10,1)
Ly(11l,1) ty(12,1) Lv(14,2) LY(15,2) LY(16,2) Lv(17,2) LY(18,2) LY(19,2) LY(20,2)
LY(21,2) LY(22,2) LY(24,3) LY(25,3) LY(26,3) LY(27,3) LY(28,3) LY(29,3) LY(30,3)
LY(31,3) Lv(32,3)

1.00 Lv(1,1) Lvy(13,2) LY(23,3)

GA(2,1) G6A(3,1)

1.00 Ga(2,L1)

ME=WL SC

factor analysis for self-directed learning
Number of Input variables 32
Number of ¥ - variables 32
Number of X - Variables 0
Number of ETA - variables 3
Number of KSI - variables 1
Number of Observations 1186

factor analysis for self-directed learning

Correlation Matrix

spl 502 SD3 SD4 SD5 SD6
Sbl 1.00
5D2 0.04 1.00
sD3 0.47 - 0.10 1.00
sp4 0.38 0.10 0.45 .00
Sp5 0.44 0.15 0.43 0.47 1.00
SD6 0.10 0.34 0.11 0.07 0.06 1.00
SD7 0.32 0.18 0.37 8 0.40 0.02
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.........................

.........................

.........................

OMOWOTOMNONOITTNONOONMNST WM e
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.........................
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.........................

COoO0COOODOOLOCOOOOOCOCOOO0O0

COAOHNMTNONRNOHNATLNONODO =y
[a Y=t m b bbb b s I e s I T Laataa tia)
T jajaYaYufolnfafafaJalaNalaYa ol aafalofal =R =1 =]

nuununununuuvrnnunmuununnununnunnn

Correlation Matrix

spl2

spll

SD10

sSp9

Sp8

sp7

---------------------

QOO WNONO TN OLNMIDWM
OOl NAMeAMTOrem

--------------------------

cCorrelation Matrix

SD18

sb17

Spl15 SD16

SD14

spl13

1.00
0.14
0.35

-------
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sD21 0.21 0.16 0.48 0.32 0.35 0.31
sSD2?2 0.31 0.40 0.24 0.39 0.40 0.44
sD23 0.13 0.18 0.31 0.14 0.14 0.11
SD24 0.28 0.32 0.20 0.31 0.37 0.32
sD25 0.18 0.18 0.32 0.24 0.19 0.19
5026 0.28 0.34 0.16 0.28 0.31 0.38
sD27 0.10 0.15 0.40 0.24 0.22 0.15
SD28 0.12 0.18 0.42 0.30 0.27 0.24
sD29 0.25 0.28 0.09 0.31 0.32 0.27
sp30 0.30 0.38 0.20 0.43 0.48 0.43
sp31 0.23 0.35 0.16 0.37 0.35 0.36
sD32 0.04 0.11 0.35 0.16 0.15 0.08
correlation Matrix
sD19 5D20 sD21 sD22 SD23 sD24
SDi9 1.00
sp20 -0.02 1.00
sp21 0.42 0.10 1.00
sp22 0.21 0.30 0.31 1.00
SD23 0.27 0.10 0.36 0.16 1.00
sD24 0.18 0.24 0.21 0.42 0.06 1.00
SD25 0.37 0.06 0.36 0.19 0.26 0.21
5D26 0.15 0.25 0.18 0.33 0.11 0.44
sD27 0.39 -0.03 0.46 0.18 0.23 0.17
SD28 0.40 0.13 0.47 0.27 0.27 0.21
SD29 0.09 0.27 0.11 0.31 0.11 0.32
sp30 0.14 0.31 0.28 0.43 0.13 0.34
sD31 0.09 0.34 0.20 0.38 0.17 0.32
sp32 0.30 0.08 0.40 0.19 0.23 0.14
correlation Matrix
sD25 sD26 sD27 SD28 sD29 sSD30
SD25 1.00
sD26 0.38 1.00
sp27 0.39 0.09 1.00
SD28 0.45 0.15 0.54 .00
sD29 0.14 0.28 0.07 0.11 1.00
sp30 0.15 0.30 0.17 0.21 0.45 1.00
sD31 0.14 0.31 0.14 0.25 0.34 0.55
sD32 0.28 0.06 0.27 0.35 0.12 0.2
correlation Matrix
sD31 sp32
sD31 1.00
SD32 0.12 1.00

TI factor analysis for self-directed Tearning

Parameter Specifications

LAMBDA-Y

selfl selfz self3
spl 0 0 0
SD2 1 0 0
sSD3 2 0 1]
sD4 3 0 0
sSD5 4 0 0
SD6 5 0 0
sp7 6 0 0
SD8 7 0 0



SD9 8
spl10 9
spll 10

11
0
sSp14 0
sD15 0
sD16 0
sSD17 0
sD18 0
sD19 0
Sp20 0
sD21 0
0
0
0
0
SD26 0
0
0
0
0
SD31 0
0
GAMMA
selfdi
selfl 0
30
31
PHI
selfdi
32
PSI
selfl
33
THETA-EPS
Spl
36
THETA-EPS
sD7
42
THETA-EPS
sDl13
48
THETA-EPS
sD19

OCOQOOoOO0O00O

selff2

COOQOOO0OOOQOOCOCO0O
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THETA-EPS
SD25 sD26 sp27 SD28B SD29 sp30
""""" & 61 6 6 64 65
THETA-EPS
sD31 sp32
"""" 66 67

TI factor analysis for self-directed learning
Number of Iterations = 54
LISREL Estimates (Weighted Least Squares)
LAMBDA-Y
selfl seTf2 self3

sD2 0.96 - - - =
sD3 1.09 - &
sp4 1.01 2 i
SD5 1.13 - - S5
sSD6 0.91 - - - =
sp? 1.00 - - - 3
sD8 1.16 - - -
sp9 1.13 - - - -
sp10 1.04 - - - -

Spll 1.12 - - - -

sD12 1.11 - - - -



SD13

spl4

SD15

spl16

Spl17

sbl8

SD1%S

sSD20

sp21

SD22

SD23

sp24

SD25

5D26

sD27

5D28

SD29

(0.02)
45.48

1.00

1.19
(0.03)
44,12

1.17
(0.03)
39.60

1.26
(0.03)
44.20

1.37
(0.03)
43.33

1.27
(0.03)
43.10

1.13
(0.03)
41.13

0.81
(0.03)
30.53

1.31
(0.03)
43,02

1.23
(0.03)
44,32

1.00

1.49
(0.06)
25.22

1.57
(0.06)
26.91

1.64
(0.086)
25.71

1.55
(0.06)
25.83

1.60
(0.06)
26.36

1.34
(0.05)
25.43
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SD30 - - - - 1.70
(0.06)
26.22
sSD31 - - - - 1.48
(0.06)
25.95
sD32 - - - - 1.12
(0.05)
23.43
GAMMA
selfdi
selfl 1.00
self2 0.99
{0.03)
38.64
self3 0.71
(0.03)
25.33

selfl
self?
self3
selfdi

selfl self2 self3
0.46
0.40 0.41
0.29 0.29 0.23
0.41 0.40 0.29
PHI
selfdi
0.41
(0.02)
26.78
PSI
Note: This matrix is diagonal.
selfl self2 self3
0.05 0.0 0.02
(0.00) (0.00) (0.00)
12.8 0.9 8.76

0.41

squared Multiple Correlations for Structural Eguations

selfl self2 self3

~ 0.88 0.9  0.89
THETA-EPS

spl sD2 sD3
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(0.03)
16.23

THETA-EPS

(0.03)
16.90

(0.03)
13.49

squared Multiple correlations for

- Variables

- variables

111



SD19 SD20 sp21 sD22
" o522 0.27 069 0.6
squared Multiple Correlations for Y - variables
SD25 SD26 sD27 SD28
" 0.57  o0.62  0.56 0.5
squared Multiple Correlations for Y - variables
sD31 sD32
" 050 0.29

Goodness of Fit statistics

Degrees of Freedom = 461

Minimum Fit Function Chi-square = 3209.89 (P = 0.0)
Estimated Non-centrality Parameter (NCP) = 2748.89

90 percent Confidence Interval for NCP = (2572.95 ; 2932.21)

Minimum Fit Function value = 2.71

Population Discrepancy Function value (F0) = 2,32
90 pPercent Confidence Interval for FO = (2.17 ; 2.47)

Root Mean Square Error of Approximation (RMSEA) = 0.071
i

90 pPercent Confidence Interva

Expected Cross-validation Index (ECVI) = 2.82
90 Percent Confidence Interval for ECVI = (2.67 ; 2.98)

ECVI for Saturated Model = 0.89

ECVI for Independence Model = 13,46

chi-square for Independence Model with 496 Degrees of Freedom = 15889.53

Independence AIC = 15953.53
Model AIC = 3343.89
Saturated AIC = 1056.00
Independence CAIC = 16148.03
Model CAIC = 3751.13
Saturated CAIC = 4265.36

Normed Fit Index (NFI) = 0.80

Non-Normed Fit Index (NNFI) = 0.81

Parsimony Normed Fit Index (PNFI) = 0.74

comparative Fit Index (CFI) = 0.82
Incremental Fit Index (IFI) = 0.82

Relative Fit Index (RFI) = 0.78

Critical N (CN) = 198.35

Root Mean Square Residual (RMR) = 0.26

standardized RMR = 0.26

Adjusted Goodness of Fit Index (AGFI)
Parsimony Goodness of Fit Index (PGFI)

Goodness of Fit Index (GFI) = 0.94

TI first order factar analysis for self-directed learning

0.12 0.01 0.11
TI factor analysis for self-directed Tearning

Completely Standardized Solution

.93
.82

for RMSEA = (0.069 ; 0.073)
P-value for Test of Close Fit (RMSEA < 0.05) = 0.00
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LAMBDA-Y
selfl self2 self3
spl 0.68 - - - -
SD2 0.65 - - - -
SD3 0.74 - - - -
SD4 0.68 - - - -
SD5S 0.77 - - - -
sSD6 0.62 - - - -
sp7 0.68 - - - -
SD8 0.79 - - - -
sSD9 0.76 - - - -
sSDl10 0.71 - - - -
spll 0.76 - - - -
spl12 0.75% - - - -
sp13 - - 0.64 - -
sDl4 -~ 0.76 - -
sb1s - - 0.75 - -
SD16 - - 0.80 - -
sSpl7 - - 0.87 - -
sD18 - = 0.81 - -
sp19 - - 0.72 - -
sSD20 - - 0.51 - -
sp21 - - 0.83 - -
SDp22 - - 0.78 - -
SD23 - - - - 0.48
SD24 - - - - 0.72
SD25 - - - = 0.76
SD26 - - - - 0.79
sp27 - - - - 0.75
sDZ28 - - - - 0.77
sSD29 - - - - 0.64
sD30 - - - - 0.82
SD31 - - - - 0.71
sp32 - - - - 0.54
GAMMA
selfdi
selfl 0.94
self2 1.00
self3 0.94
" correlation Matrix of ETA and KSI
selfl self2 self3 selfdi
selfl 1.00
self2 0.94 1.00
self3 0.89 ©0.94 1.00
selfdi 0.94 1.00 0.94 1.00
PSI :
Note: This matrix is diagonal.
selfl self2 self3
0.12 0.01 0.11
THETA-EPS
spl sSD2 sp3 sp4 sDS s06
0.54 0.58 0.46 0.53 0.41 .62

THETA-EPS



Time used:

277.297 Seconds
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DATE: 1/14/2007
TIME: 16:41

LISREL 8.72
BY
Karl G. )"reskog & bag S”rbom
This program is published exclusjvely by
Scientific Software International, Inc.
7383 N. Lincoln Avenue, Suite 100

Lincolnwood, IL 60712, U.S.A.
Phone: (800)247-6113, (B47)675-0720, Fax: (847)675-2140
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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 b:\newself\repocipal.spj:

nonrecursive model

Observed variables

FACL_1 FACZ2_1 FAC3_1 FACA_1 FAC5_1 FAC6_1 MANAGE MONITOR MODI LIFE1
LIFE2 LIFE3 LIFE4 LIFE5S LIFEG

Covariance Matrix from file "D:\newself\repocipal.cov'
Sample Size = 1186

Latent variables self Tlife

Relationships

MANAGE = self

MONITOR = self

MODI = l*self

LIFEL = 1*1ife

LIFE2 = ]ife
LIFE3 = 1ife
LIFE4 = Jife
LIFES5 = Tife
LIFEG = 1ife
Tife = 1#*self
self = Tife

set the error covariance between LIFE4 and LIFE2 free

set the error covariance between LIFE4 LIFE3 LIFElL and LIFEG free
set the error covariance between LIFE3 LIFE4 LIFEL and LIFES free
set the error covariance between LIFE3 and LIFE4 LIFEZ2 free

set the error covariance between MODI and LIFE4 free

set the error covariance between LIFE6 and LIFE5 free

set the error covariance between MODI and MANAGE free

path Diagram

LISREL QUTPUT: me=ml sc

End of Problem

nonrecursive model

Covariance Matrix

MANAGE MONITOR MODI LIFEL LIFE2
MANAGE 0.22
MONITOR 0.19 Q.20
MODI 0.14 0.15 0.12
LIFE1 0.29 0.20 0.15 0.52
LIFEZ2 0.19 0.18 0.14 0.44 0.43
LIFE3 0.13 0.13 0.10 0.32 0.35
LIFE4 0.13 0.13 0.09 0.30 0.36
LIFES 0.16 0.16 0.12 0.36 0.35
LIFEG 0.138 0.18 0.13 0.35 0.38
Covariance Matrix
LIFE4 LIFES LIFEG

LIFE4 0.67

0.54
0.40
0.34
0.32



0.45
.36

LIFES
LIFE6

nonrecursive model

0.60

Parameter Specifications

LAMBDA-Y
self
MANAGE 1
MONITOR 2
MODI 0
LIFE1l 0
LIFE2 0
LIFE3 0
LIFE4 0
LIFES 0
LIFEG 0
BETA
self
self 0
1ife 0
PSI
self
9
THETA-EPS
MANAGE
MANAGE 11
MONITOR 0
MODI 13
LIFE1 0
LIFE2 0
LIFE3 0
LIFE4 0
LIFES 0
LIFEG 0
THETA-EPS
LIFE4
LIFE4 22
LIFES 25
LIFEG 29

nonrecursive model

Number of Iterations

COODOOON

LIFES

13

0.47

LISREL Estimates (Maximum Likelihood)

LAMBDA-Y
self
MANAGE 1.31
(0.02)
60.14
MONITOR 1.32

LIFE2
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MODI 1.00 - -
LIFEL - - 1.00
LIFE2 - - 0.92
(0.01)
91,07
LIFE3 - - 0.66
(0.03)
26.25
LIFE4 - - 0.62
(0.03)
20.43
LIFES - - 0.78
0.03)
30.94
LIFEG - - 0.86
(0.02)
40.15

BETA
self Tife
self - - 0.12
(0.01)
8.99
Tife 1.00 - -

Covariance Matrix of ETA

self Tlife
self 0.11
Tife 0.15 0.48
PSI
Note: This matrix is diagonal.
self Tlife
.08 .29
(0.00) (0.01)
.95 .91

self Tife
0.27 0.40
THETA-EPS
MANAGE MONITCR MODI LIFELl LIFE2 LIFE3
MANAGE 0.03
(0.00)
12.47
MONITOR - - 0.01
(0.00)
3.36
MODI 0.00 - -

0.01
(6.00) 0.00)



-2.86
LIFE1l - -
LIFEZ - -
LIFE3 - -
LIFE4 - -
LIFES - -
LIFEG - -
THETA-EPS
LIFE4
LIFE4 0.48
(0.02)
24.13
LIFES 0.21
(0.01)
17.99
LIFEG 0.10
(0.01)
11.26

0.30
(0.01)
23.13
0.10

(0.01)
15.11

0.11
{0.0L)
20.64

squared Multiple Correlations for

MANAGE MONITOR MODI

" 0.87 0.97  0.90
Squared Muitiple Correlations for
LIFE4 LIFES LIFED
0.8 0.50  0.76

Estimate
90 pPercent Confidence Interval for NCP =

90 percent Confidence Interval for FQ =
Root Mean Square Error of Approximation (RMSEA)

0.04
(0.00)
15.18

-0.02
(0.00)
-3.75

-0.07

(0.00)
~18.38

Y - variables

LIFEL1

¥ - Variables

Goodness of Fit Statistics

pegrees of Freedom
Minimum Fit Function chi-Sgquare

Normal Theory We13hted Least Squares Chi-Square = 17
Non-centrality Parameter (NCE% 6 3,22

Il ]

17 35 (p =

Minimum Fit Function value = 0.015
Population Discrepancy Function value (FQ) =

90 percent Confidence Interval for RMSEA = (0.0

P-value for Test of Close Fit (RMSEA < (.0%5) =

Expected Cross-validation Index (ECVI) =

0.02
(0.00)
11.78

0.06
(0.00)
13.30

0.08

LIFEZ

0,0027
(0.0 ; 0.015)
0.014

24)
2 (P =

119

0.33
(0.01)
23.44

0.20
(0.01)
15.26

0.09
(0.01)
10.29
0.05

(0.01)
6.78

0.24)

17.97)

; 0. 033)



90 percent Confidence Interval for ECVI =

Chi-Square for Independence Model with 36 Degrees of Freedom

EcvI for Saturated Model = 0.076
EcvI for Independence Model = 14,39

Independence AIC = 17049.45
Model AIC = 79.22
Saturated AIC = 90.00
Independence CAIC = 17104.15
Model CAIC = 267.65
Saturated CAIC = 363.53

Normed Fit Index (NFI) = 1.00
Non-Normed Fit Index (NNFI) = 1.00
Parsimony Normed Fit Index (PNFI) = 0.39
Comparative Fit Index (CFI) = 1.00
Incremental Fit Index (IFI) = 1.00
Relative Fit Index (RFI) = 1.00

Critical N (CN) = 1991.78
Root Mean Square Residual (RMR) = 0.0029

Standardized RMR = 0.0084
Goodness of Fit Index (GFI) = 1.00

Adjusted Goodness of Fit Index (AGFI) = 0.99
Parsimony Goodness of Fit Index (PGFI) = 0,31
nonrecursive model
completely standardized Solution
LAMBDA-Y
self Tife
MANAGE 0.93 e
MONITOR 0.98 - -
MODI 0.95 - -
LIFEL = - 0.926
LIFE2 - - 0.98
LIFE3 - - 0.63
LIFE4 - - 0.53
LIFES - 0.70
LIFEDG - 0.87
BETA
self 1ife
self - - 0.26
Tife 0.48 - -
Correlation Matrix of ETA
self Tife
self 1.00
Tife 0.66 1.00
PSI
Note: This matrix is diagonal.
self Tife
0.73 0.60
THETA-EPS
MANAGE MONITOR MODI LIFELl LIFE2
MANAGE 0.13
MONITOR - .03

120

(0.064 ; 0.079)

17031.45

LIFE3



MODI -0.03
LIFE1 - -
LIFE2 - -
LIFE3 - -
LIFE4 - -
LIFES - -
LIFEG - -

THETA-EPS
LIFE4
LIFE4 0.72
LIFES 0.34
LIFEG 0.18

used:

0.10
- - 0.07
-0.01 -
- - -0.03
- - -0.13
LIFEG
0.24

0.188 seconds

0.05
0.11
0.16
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0.16
0.10
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