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##4683680027: MAJOR EDUCATIONAL RESEARCH

KEY WORDS: INDICATORS/ TEACHERS’ AND STUDENTS’ ROLE/ RESEARCH-BASED INSTRUCTION
TANYONG WITAYANONTA: DEVELOPMENT OF TEACHERS’ AND STUDENTS' ROLE
INDICATORS IN BASIC EDUCATION RESEARCH-BASED INSTRUCTION. THESIS ADVISOR:
WANNEE KAEMKATE, Ph.D. 207 pp. ISBN 974-53-2075-7

The purposes of this research were 1) to develop teachers’ and students’ role indicators in basic
education research-based instruction and 2) to validate model of teachers’ and students’ role indicators in basic
education research-based instruction based on theoretical concept and empirical data. The participants of this
research were 190 teachers and 308 students in Research and Development of Whole School Learning Process
Reform Project (RDL). The research variables were teachers’ and students’ role indicators in basic education
research-based instruction. The research tools were questionnaires and the research data were analyzed by
employing SPSS for Window version 13.00 for basic descriptive data analysis and LISREL 8.53 for second order

confirmatory factor analysis.

The research results were as follows:

1) The result of second order confirmatory factor analysis of the model of teachers’ roles
indicators in basic education research_based instruction were found that model was fitted with empirical data
(XZZ 13.15 ,p= 0.99 ,GFI=0.990 ,AGFI=0.969 ), factor loading of 14 indicators were positive, size were from
0.81-1.00 which had similar size . The high factor loading indicators were making lesson plan , arrangeing situation,
advicing resources, discussing with students , evaluating students’ research skills, and developing evaluational
outcomes. Factor loading of teachers’ role indicator in 6 stages of learning and instruction stage were positive, size
from 0.82-1.00 which had similar size. The high factor loading indicators were teachers’ role indicators in instruction
stage, conclusion stage, and evaluation stage which the factor loading was 0.82-1.00 and the model of indicators
accouted for 97%, 97% and 95% respectively of variance of model of teachers’ role indicators for research based
instruction.

2) The result of second order confirmatory factor analysis of the model of students’ roles
indicators in basic education research_based instruction were found that model was fitted with empirical data
()(‘2 =6.93, p= 0.995 ,GFI=0.996 ,AGFI=0.987") , factor loading of 10 indicators were positive, their size were from
0.82-1.00 and had positive .The higher factor loading indicators were indentifying research point , investigating data ,
discussing research result, evaluating research result presentation and improving wearkness point from teacher.
Factor loading of students’ role ‘indicator in 5 stages of learning and instruction were positive , size from 0.44-0.56
which were similar size. The highest factor loading was students’ role indicator in improve stage, evaluation stage,
and conclusion stage, the model of indicators accouted for 89%, 79% and 85% respectively of variance in the

students’ role indicators for research based instruction.

Department......Educational Research and Psychology...Student’s signature...............ccoooeeiiinin.
Field of study.............. Educational Research.............. Advisor's signature.............cocoiiiinn.

Academicyear..................... 2004. ..
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2. TeaGauusivgadAne 73 53 1,532 75
3. TeBuumuslania 59 53 971 75
4. TnaFeudadudrydne 68 53 1,383 75

o

CIPEY 281 212 5,925 300
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T_PRET 1.000
T_PRE2 0.712 1.000

T_PRE3 0.704  0.654  1.000

T_INTA 0.431 0415 0.635 1.000
T_INT2 0.664 0.706 0.699 0.628  1.000
T_TEA1 0.734 0.760 0.737 10.563 0.781 1.000

T_TEA2 0.669 « 0.729 0707 '« 0.476 0.740 [ 0.813 1.000

T_TEA3 0.616 0.572 0616 = 0.556 ~ 0.658 0.737 0.673  1.000

T_CON1 0.648 0.673 0677 0531 0.719 0829 0.805 0.763 1.000

T_CON2 0.628 0.659 . 0.648 0.524 - 0.720 | 0.747. ~0.721.0.630. ~0.782 -~ 1.000
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T_EVA2 0.658 0.696 0676 0.537 0.739 0.772 0.769 0.713 0.749 0.734 0.764  1.000
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S.D. 0.85 0.84 0.75 0.83 0.71 0.83 0.71 0.82 0.82 0.82 0.76 0.81 0.79 0.77

Bartlett's Test of Sphericity = 1204.476 P = .000

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. = .927
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Meyer-Olkin  Measure of Sampling Adequacy.) RAWNAL .927 WadA9INAQLNTH

ANNANTUSTUgaNNzanNanin lBnazasdilsynauls

ANUNITUNAUBNANITILATIEANNTANHIANA NN UTTLUIN AL TUNUININ FeU
TuuFardun1231N197401 INANAITUN AN ANIBINT I NTANF NN U Nzl 19l

a o [ :I/ IS a o dl
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WeasduaaasaTUnufniInEawlun123e1n1s4910L RBI

S_INT1 S_INT2 S_LEA1 S_LEA2 S_CON1 S_CON2 S_EVA1 S_EVA2 S_DEV1 S_DEV2

S_INT1 1.00

S_INT2 0.556 1.00

S_LEA1 0.526 0.621 1.00

S_LEA2 0.540 0.644 0.639 1.00

S_CON1 0.455 0.516 0.519 0.544 1.00

S_CON2 0.441 0.476 0.451 0.522 0.408 1.00

S_EVA1 0.531 0.534 0.492 0.551 0.582 0.505 1.00

S_EVA2 0.572 0.524 0.421 0.560 0.536 0.455 0.741 1.00

S_DEV1 0.491 0.513 0.532 0.492 0.511 0.492 0.582 0.564 1.00

S_DEV2 0.413 0.370 0.479 0.465 0.473 0.411 0.533 0.493 0.552 1.00

Mean 3.37 3.36 3:53 3:35 3-39 3.41 3.39 3.43 3.54 3.45
S.D. 0.58 0.61 0.68 059 0.75 0.79 0.70 0.69 0.76 0.79

Bartlett's Test of Sphericity = 906.292 P = .000

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. = .862
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A1519% 4.7 HannadiAsnziedAlssnauidsiududusunassresfatisdunuinagly

NN9381N19ADLULL RBI

atisiunimag ywiin t R? aila.
TunanssuNIsIsaUNISaaU WLl RBI asrlsznau AZLLUY
b(SE) asmilsznau

nsAlAsIEasAlssnauauALLen
TuLsTE (T_PRE)
1. MIIATITINANgRIUAZIAINA9EN3EEUT (T_PRET) 0.97**(.07) 13.65 0.68 0.18
2.MIAANLAUNNIAAY (T_PRE2) 800 - 0.74 0.28
3. MsAuAuunasdagyauazauide (T_PRE3) 0.86** (.07) 12.94  0.71 0.29
awii (T_INT)
1. miﬁ%@ﬁﬁmu (T_INT1) 0.81**(.08) 10.38  0.44 0.09
2. N39AanKNNTel (T_INT2) 1.00** - 0.90 0.64
dugau (T_TEA)
1. Mauuzthunasdeya (T_TEA1) 1.00** - 0.85 0.22
2. maHnvineznisadalinuineu (T_TEA2) 0.82** (.04) 1855  0.77 0.14
3. N9 FWNAVNBEN1TITEURNTIN B (T_TEA3) 0.86** (.06) 15.13  0.63 0.05
suagi (T_CON)
1.n1900U38u Ut Bau (T_CON1) 1.00%* - 0.85 0.34
2. MadeuleNEanase (T_CON2) 0.92** (.05) 17.06 0.72 0.09
auilsziiiu (T_EVA)
1. maitlalenalviinFeudszilumues (T_EVA1) 0.87*%(0.05) 16.07  0.70 0.14
2. n9lssiwinenisaseaginiEes (T_EVA2) 1.00%* - 0.82 0.30
g’uﬂ%’uﬂ@a (T_DEV)
1. nstimanisussiiulUwmun (T_DEV1) 1.00** - 0.82 0.35
2. MaWAUMIgaudatn i ATe lut By (T_DEV2) 0.98** (.05) 18.90 0.83 0.37
mMsAAszasAlsznauauRAUTiaas
%HLEI?EIN (T_PRE) 0.89** (.06) 16.20 . 0.85
%uﬁ'w (T_INT) 0.82** (.05) 17.61 0.83
%umu (T_TEA) 1.00* - 0.97
%mqﬂ (T_CON) 0.99** (.05) 19.27 097
frulsziin (T_EVA) 0.95** (.05) 1751 0.95
%uﬂi“uﬂ@\i (T_DEV) 0.89** (.05) 16.49  0.86
Chi-square = 13.15 df =33 P =.999
GFl =.99 AGFI =.97 RMR =.011

p**<.01
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T_ROL = 0.18*(T_PRE1)+0.28**(T_PRE2)+0.29**(T_PRE3)+0.09**(T_INT1)
+0.64**(T_INT2)+0.22**(T_TEA1)+0.14**(T_TEA2)+0.05**(T_TEA3)
+0.34**(T_CON1)+0.09**(T_CON2)+0.14**(T_EVA1)+0.30**(T_EVA2)
+0.35**(T_DEV1)+0.37**(T_DEV2)
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A15199 4.9 HANNTIATITaIAlsnaudEiufususURdaarasFaLNTUNUMINEe 1l

AN2381N198DULL RBI

Fatedunumiindeu vinwin t R? A1la.
Tunangsunisisaunisd@ay Lwul RBI asnilsznau AZWUY
b(SE) asrdsznay

M5AATIZURIALSENALAUALILEN
4wt (S_INT)
1. Auanlally (S_INTT) .82 (.07) 12.44 .48 1
2. n9srydlazinnidde (S_INT2) 1.00 - 64 22
TuEeu (S_LEA)
1.ns8ududeys (S_LEAT) 1.00 - 62 20
2.nsHnineeN19398 (S_LEA2) .88** (.06) 14.74 65 23
aruagil (S_CON)
1. n1gantaenan1gaSe (S_CON1) 1.00 - 61 29
2. MUNLANBNANITIAE(S_CON2) .95** (.09) 10.19 .50 22
dutlsziiiu (S_EVA)
1. n9dsziiunTAUaNAN1TIAEAe (S_EVAT) 1.00 - 78 40
2. N9UssiiuingznI39e (S_EVA2) .93** (.06) 16.51 .70 33
i%uﬂ%'uﬂga (S_DEV)
1. ﬂ’]iLLf’TvlﬂJ'&gmmWi'mmmg (S_DEV1) 1.00 - .61 22
2. miLLr’w’vlﬂJ'&gmmWi'fmmmﬁ@u (S_DEV2) .94** (.08) 11.90 .49 .16
mMsAsziasAlssnausuaLTiaas
%uﬁ’} (S_INT) 44%* (.03) 13.91 .81
%u@‘ﬂu (S_LEA) 49** (.04) 13.63 .81
%"uagﬂ (S_CON) .54**(.04) 14.02 .85
frurlsdin (S_EVA) 55%%(.04) 15.53 .79
%uﬂa?uﬂa;a (S_DEV) 56** (.04) 14.39 .89
Chi-square = 6.93 df =19 P =.995
GFl =.996 AGF| =.987 RMR =.005

p**<.01
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ANNAIFN 4.9 BAZWEBAINA 4.2 LHaMIREALANNATNIAIAILNTUNLNINTeL
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DATE: 5/ 6/2005
TIME: 21:32
LISREL 8.30
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.
Phone: (800)247-6113, (847)675-0720, Fax: (847)675-2140
Copyright by Scientific Software International, Inc., 1981-2000
Use of this program is subject to the terms specified in the
Universal Copyright Convention.
Website: www.ssicentral.com

following lines were read from file FA\REAL_T~1\T_YHONG3.SPL:

T_YHONG

DA NI=14 NO=190 MA=CM

LA

T_PRE1 T_PRE2 T_PRES T_INT1 T_INT2 T_TEA1 T_TEA2 T_TEA3 T_CON1 T_CON2 T_EVA1 T_EVA2

T_DEV1 T_DEV2

KM
1
712
.704
431
.664
734
.669
.616
.648
.628
.506

1

.654 1

415 .635 1

706 .699 .628 1

.760 .737 .5563 .781 1

729 .707 475 .740 .813 1

.572 .616 .556 .658 .737 .673 1

.673 .677 .531.719 .829 .805 .763 1

.659 .648 .524 720 .747 .721 .630 .782 1
.631.611 .469 .702 .740 .688 .632 .736 .682 1
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658 .696 .676 .537 .739 .772 .769 .713 .749 .734 .764 1
608 .643 585 .539 .719 .748 .666 .708 .772 .713.703 .793 1

621 .647 .630 .541 .728 .748 .683 .718 .743 .713 .714 .798 .827 1

ME

3.57 3.49 3.69 3.97 3.49 3.70 3.52 3.71 3.59 3.61 3.60 3.62 3.62 3.50

SD

850 .842 .745 .826 .715 .825 .709 .821 .816 .816 .763 .806 .795 .772

MO NY=14 NE=6 NK=1 LY=FU,FI GA=FU,FI BE=FU FI PS=DI,FR TE=SY,FI
VA=1 GA(3,1) LY(2,1) LY(5,2) LY(6,3) LY(9,4) LY(12,5) LY(13,6)

FR GA(1,1) GA(2,1) GA(4,1) GA(5,1) GA(6,1)

FRLY(1,1) LY(3,1) LY(4,2) LY(7.3) LY(8,3)

FRLY(10,4) LY(11,5) LY(14,6)

FRTE(1,1) TE(2,2) TE(3,3) TE(4,4) TE(5,5) TE(6,6) TE(7,7) TE(8,8) TE(9,9)
FR TE(10,10) TE(11,11) TE(12,12) TE(13,13) TE(14,14)

FR TE(4,3) TE(11,1) TE(4,2) TE(9,8)TE(12,5) TE(9,5) TE(12,9) TE(8,2) TE(3,2)

FRTE(13,7) TE(7,4) TE(8,4) TE(13,3) TE(9,7)TE(14,12) TE(13,12) TE(6,1) TE(9,2)

FRTE(14,7) TE(12,7) TE(6,2) TE(14,8) TE(10,8) TE(14,10) TE(4,1) TE(12,5)
FR TE(14,9) TE(5,3) TE(12,6) TE(13,9) TE(13,8) TE(9,1) TE(7,2) TE(7,3)
FRTE(10,5) TE(14,3) TE(11,7) TE(6,3) TE(9,3)
LE
T_PRET_INT T_TEAT_CONT_EVA T_DEV
LK
T_ROL
PD
OU SE TV FS SC RS MI'AD=0OFF ND=3
T_YHONG
Number of Input Variables 14
Number of Y - Variables' 14
Number of X - Variables 0
Number of ETA - Variables 6
Number of KSI - Variables 1
Number of Observations 190
T_YHONG
Covariance Matrix to be Analyzed

T_PRE1 T_PRE2 T_PRE3 T_LINT1 T_INT2 T_TEA1

T_PRE1  0.722
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T _PRE2 0510 0.709
T PRE3 0446 0410 0.555
T_INT1T 0303 0.289 0.391 0.682
T_INT2 0404 0425 0.372 0371 0511
T_TEA1 0.515 0528 0.453 0.377 0.461
T_TEA2 0403 0435 0373 0.278 0.375
T_TEA3 0430 0395 0377 0377 0.386
T_CON1 0449 0462 0412 0.358 0.419
T_CON2 0436 0453 0.394 0.353 0.420
T_EVA1 0.328 0405 0.347 0.296 0.383
T_EVA2 0451 0472 0406 0.358 0.426
T_DEV1 0411 0430 0.346 0.354 0.409
T_DEV2 0.408 0421 0.362 0.345 0.402
Covariance Matrix to be Analyzed
T_TEA2 T_TEA3 T_CON1 T_CON2
T_TEA2  0.503
T_TEA3 0.392 0.674
T_CON1 0466 0511 0.666
T_CON2 0417 0422 0521 0.666
T_EVA1 0372 039 0458 0425 0.582
T_EVA2 0439 0472 0493 0483 0470
T_DEV1 0375 0462 0501 0463 0.426
T_DEV2 0.374 0455 0468 0.449 0421
Covariance Matrix to be Analyzed
T_DEV1 T_DEV2
T_DEV1  0.632
T_DEV2 0.508 0.596
T_YHONG
Parameter Specifications
LAMBDA-Y
T PRE T.INT T_TEA T_CON T_EVA
T_PRE1 1 0 0 0 0 0
T_PRE2 0 0 0 0 0 0
T_PRE3 2 0 0 0 0 0

159

0.681
0.476
0.499
0.558
0.503
0.466
0.513
0.491
0.476

T_EVA1 T_EVA2

0.650
0.508
0.497

T_DEV



PSI

Note: This matrix is diagonal.
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T_PRE
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T_INT

o O
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T_TEA

o o o ©°@ ©

> O

() Q> ¥ [e (@

o o o © ©

OOO\IOO

T_CON

15

THETA-EPS

T_PRE1

T_PRE2

17

T_PRE3

19

T_INT1

T_PRE1
T_PRE2
T_PRE3
T_INT1
T_INT2

21
0
0

25

0

22
23
26

24
27
29

28

30

o o o © ©

. O _ 4SWMO

T_EVA

20

T_INT2
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T_TEA1 31 32
T_TEA2 0 35
T_TEA3 0 39
T_CON1 42 43

T_CON2 0 0
T_EVA1 52 0
T_EVA2 0 0
T_DEV1 0 0
T_DEV2 0 0
THETA-EPS

T_TEA2 T_TEAS3

33
36

44

60
66

37 0 0
40 0 0

0 55 56

T_CON1 T_CON2 T_EVA1 T_EVA2

T_TEA2 38
T_TEA3 0 41
T_CON1 46 47
T_CON2 0 50
T_EVA1 53 0
T_EVA2 57 0
T_DEV1 61 62
T_DEV2 67 68
THETA-EPS

T_DEV1 T_DEV2

T_DEV1 65
T_DEV2 0 72
T_YHONG

Number of Iterations = 66

51
0 54
0 0 09
0 0 64

LISREL Estimates (Maximum Likelihood)

LAMBDA-Y
T_PRE  T_INT

T_TEA

T_CON T_EVA

T_PRE1  0.965 --
(0.071)
13.655

T_PRE2  1.000 --

T_PRE3  0.862 --
(0.067)

T_DEV
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T_INT2 -
T_TEA1 -

T_TEA2 -

T_TEA3 -

T_CON1
T_CON2

T_EVA1

T_EVA2
T_DEV1
T_DEV2

GAMMA W

=

HOUUINEUINNT )
TIRINIUNATIVNERE

T_INT 0.824

(0.047)

17.610
T_TEA  1.000
T_CON  0.991

(0.051)



19.266
T_EVA  0.954
(0.054)

17.512
T_DEV ~ 0.891
(0.054)

16.490

Covariance Matrix of ETA and KSI
T PRE T_INT T.TEA T_CON T_EVA

T_PRE  0.526
T_INT 0412 0.459
T_TEA 0500 0461 0.576
T_CON 0495 0457 0554 0.563
T_EVA 0477 0440 0534 0529 0.533
T_DEV 0445 0411 0498 0494 0.475
T_ROL 0500 0461 0560 0.554 0.534
Covariance Matrix of ETA and KSI

T_ROL
T_ROL 0.560

PHI

PSI
Note: This matrix is diagonal.

T_PRE T.INT T_TEA T_CON T_EVA

=BEY

0.518
0.498

T_DEV

0.080 0.079 0.017 0.014 0.024 0.074

(0.022) (0.027) (0.013) (0.017) (0.017) (0.018)

3.709 297 1.317  0.851 1423  4.142

Squared Multiple Correlations for Structural Equations

T_PRE T_INT T_TEA T_CON T_EVA

T_DEV
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0.848 0.828 0971 0974 0954 0.857
Squared Multiple Correlations for Reduced Form

T_PRE T.INT T_TEA T_CON T_EVA T_DEV

0.848 0.828 0971 0974 0954 0.857

THETA-EPS

T_PRE1 T_PRE2 T_PRE3 T_INT1 T_INT2 T_TEA1

T_PRE1  0.231
(0.029)
7.960
T_PRE2 -- 0.184
(0.029)
6.350
T_PRE3 --  -0.047 0.163
(0.020) (0.024)
-2.416  6.737
T_INT1 -0.033 -0.065 0.105 0.384
(0.024) (0.024) (0.024) (0.042)
-1.396 -2.270  4.305 9.187

T_INT2 -- -- 0.015 -- 0.051
(0.014) (0.025)
1.063 2.079
T_TEA1  0.033  0.030 0.019 -< - 0.104
(0.017) (0.016) (0.014) (0.016)
1.898 1.867  1.383 6.308
T_TEA2 -- 0.021 0.020 -0.018 -- --

(0.015) (0.014) (0.017)
1.352 1.486 -1.051

T_TEA3 --  -0.035 -- 0.057 -- --
(0.019) (0.022)
-1.818 2.647

T_CON1 -0.083 -0.032 -0.014 -- -0.032 --



(0.017) (0.016) (0.014) (0.012)
-2.029 -1.962 -1.025 -2.753
T_CON2  -- -- -- --  -0.003 --

(0.013)
-0.240
T_EVA1 -0.069  -- -- -- -- --

(0.018)
-3.947

THETA-EPS
T_TEA2 T_TEA3 T_CON 5

T_TEA3 -- 0.248

UUINBLINT

T_CON1 0.015 0.039 0.103

A Ve IV e

q 1.214 2318 5428

T_CON2 -- -0020 -- 0.189
(0.018) (0.023)
-1.118 8.255
T_EVA1 -0.004 -- -- -- 0176
(0.013) (0.021)

-0.268 8.208
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T_EVA2  0.005 -- -0.038 -- -- 0.115
(0.013) (0.014) (0.020)
0.345 -2.710 5.835
T_DEV1 -0.028 0.026 0.003 -- -- 0.029
(0.013) (0.017) (0.015) (0.015)
-2.102 1511 0.207 1.911
T_DEV2 -0.020 0.029 -0.016  0.008 > 0.027
(0.013) (0.017) (0.015) (0.014) (0.015)
-1.541 1729 -1.081 0.221 1.877
THETA-EPS

T_DEV1 T_DEV2
T_DEV1 0.113
(0.019)
6.004
T DEV2 --  0.100
(0.017)
5.731
Squared Multiple Correlations for Y - Variables

T_PRE1 T_PRE2 T_PRE3 T_INT1 T_INT2 T_TEA1

0.679 0.740  0.705 0.439 0.899 0.847

Squared Multiple Correlations for Y - Variables

T_TEA2 T_TEA3 T_-CON1 T_CON2 T_EVA1T T _EVA2

0.765 0632 0.846 0.716 0.698 -0.823

Squared Multiple Correlations for Y - Variables
T_DEV1 T_DEV2
0.821 0.832
Goodness of Fit Statistics
Degrees of Freedom = 33

Minimum Fit Function Chi-Square = 13.594 (P = 0.999)

Normal Theory Weighted Least Squares Chi-Square = 13.152 (P = 0.999)

Estimated Non-centrality Parameter (NCP) = 0.0
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90 Percent Confidence Interval for NCP = (0.0 ; 0.0)
Minimum Fit Function Value = 0.0719
Population Discrepancy Function Value (F0) = 0.0
90 Percent Confidence Interval for FO = (0.0 ; 0.0)
Root Mean Square Error of Approximation (RMSEA) = 0.0
90 Percent Confidence Interval for RMSEA = (0.0 ; 0.0)
P-Value for Test of Close Fit (RMSEA < 0.05) = 1.00
Expected Cross-Validation Index (ECVI) = 0.937
90 Percent Confidence Interval for ECVI = (0.937 ; 0.937)
ECVI for Saturated Model = 1.111

ECVI for Independence Model = 14.674

Chi-Square for Independence Model with 91 Degrees of Freedom = 2745.395
Independence AIC = 2773.395
Model AIC = 157.152
Saturated AIC = 210.000
Independence CAIC = 2832.853
Model CAIC = 462.938
Saturated CAIC = 655.938
Normed Fit Index (NFI) = 0.995
Non-Normed Fit Index (NNFI) = 1.020
Parsimony Normed Fit Index (PNFI) = 0.361
Comparative Fit Index (CFI) = 1.000
Incremental Fit Index (IFl) = 1.007
Relative Fit Index (RFIl) = 0.986
Critical N (CN).=762.535
Root Mean Square Residual (RMR) = 0.00720
Standardized RMR = 0.0113
Goodness of Fit Index (GFI) = 0.990
Adjusted Goodness of Fit Index (AGFI) = 0.969
Parsimony Goodness of Fit Index (PGFI) = 0.311
T_YHONG
Fitted Covariance Matrix

T_PRE1 T_PRE2 T_PRE3 T_INT1 T_INT2 T_TEA1

T_PRE1  0.722
T_PRE2 0.508 0.711



T PRE3 0438 0406 0.554
T_INT1 0289 0.278 0.391 0.684
T_INT2 0397 0412 0.369 0.371 0.510
T_TEA1 0.515 0530 0450 0.373 0461 0.680
T_TEA2 0.394 0428 0.371 0287 0.376 0470
T_TEA3 0415 0394 0370 0378 0.396 0.495
T_CON1 0444 0463 0413 0369 0424 0.554
T_CON2 0440 0455 0.392 0.340 0417  0.510
T_EVA1 0332 0416 0.358 0.310 0.384 0.466
T_EVA2 0460 0477 0411 0.356 0426 0.516
T_DEV1 0430 0445 0.346 0332 0411 0498
T_DEV2 0420 0435 0.360 0.325 0401 0487
Fitted Covariance Matrix
T_TEA2 T_TEA3 T_CON1 T_CON2  T_EVA1
T_TEA2  0.501
T_TEA3 0.404 0.674
T_CON1 0467 0515 0.666
T_CON2 0416 0.419 0.518 0.666
T_EVA1 0376 0400 0461 0424 0.582
T_EVA2 0440 0459 0491 0486 0465 0.648
T_DEV1 0378 0455 0497 0454 0415 0.504
T_DEV2 0.378 0448 0466 0.447 0405 0492
Fitted Covariance Matrix
T_DEV1 T_DEV2
T_DEV1  0.631
T_DEV2 0.506 0.595
Fitted Residuals
T_PRE1 T_PRE2 T_PRE3 T_INT1 T_INT2 T_TEA1
T_PRE1  0.001
T_PRE2 0.001 -0.002
T_PRE3 0.008 0.004 0.001
T_INT1 0.014 0.010 -0.001 -0.002
T_INT2 0.006 0.013 0.003 0.000 0.001

T_EVA2
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T_TEA1 0.000 -0.002 0.003 0.004 0.000 0.000
T_TEA2  0.010 0.007 0.002 -0.009 -0.001 0.005
T_TEA3 0.015 0.001 0.007 -0.001 -0.010 0.004
T_CON1 0.005 0.000 -0.001 -0.011 -0.005 0.004
T_CON2 -0.004 -0.003 0.002 0.013 0.003 -0.007
T_EVA1 -0.004 -0.010 -0.011 -0.015 -0.001  0.000
T_EVA2 -0.009 -0.004 -0.005 0.002 0.000 -0.003
T_DEV1 -0.019 -0.015 0.001 0.022 -0.002 -0.008
T_DEV2 -0.012 -0.014 0.002 0.020 0.001 -0.011
Fitted Residuals

T_TEA2 T_TEA3 T_CON1 T_CON2 T_EVA1 T_EVA2

T_TEA2  0.001

T_TEA3 -0.012 0.000

T_CON1 -0.002 -0.004 0.000

T_CON2 0.001 0.004 0.002 0.000

T_EVA1 -0.004 -0.004 -0.003 0.000 0.000

T_EVA2 -0.001 0.013 0.002 -0.004 0.004 0.002

T_DEV1 -0.003 0.007 0.004 ~0.008 0.012 0.004

T_DEV2 -0.004 0.007 0.002 0.002 0.015 0.005
Fitted Residuals
T_DEV1 T_DEV2

T_DEV1  0.001

T_DEV2  0.001  0.001

Summary Statistics for Fitted Residuals

Smallest Fitted Residual = -0.019

Median Fitted Residual = * 0.001

Largest Fitted Residual = 0.022

Stemleaf Plot

-18|8

-16|

-14|774

-12144

-10|5065

- 8|1926

- 6|81

169



- 4]763221
- 2997600860
- 0/988600776533332110
0[12256670011222356699
2/00123911588999
434712
6118935
8136
10047
12/333
14|023
16|
18|
20148

Standardized Residuals

T_PRE1 T_PRE2 T_PRES3

T_PRE1  0.119
T_PRE2 0.138 -0.728
T_PRE3 0.768 1.028 0.348
T_INT1 1.082 1.134 -0.093
T_INT2 0492 1119 0619
T_TEA1 -0.066 -0.521  0.633
T_TEA2 0.788 1.320 0.476
T_TEA3 0.814 0.173 0.420
T_CON1  0.737 . -0.056  -0.152
T_CON2 -0.256 -~ -0.174 ~.0.113
T_EVA1 -0.581 -0.683 -0.781
T_EVA2 -0.774 = -0.349 ' -0.420
T_DEV1 -1229 -0.999 0.109
T_DEV2 -0.859 -1.046 0.316
Standardized Residuals

T_TEA2 T_TEA3 T_CON1

T_INT1 T_INT2 T_TEA1
-0.219
-0.015  0.991
0.269 -0.045 0.308
-1.348 -0.140 1.234
-0.054 -0.836  0.489
-0.791 ©-1.8700 0.789
0.659 0.946 -0.797
-0.736  -0.068  0.017
0.118 -0.077 = -1.040
1122 -0.209 -0.955
1.103  0.069 -1.424
T_CON2 T_EVA1 T_EVA2

T_TEA2  1.793
T_TEA3 -1.227 0.016
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T_CON1 -0.535 -0.968 -0.026

T_CON2 0.109 0.859 0.613 -0.900

T_EVA1 -1.062 -0.289 -0.361 0.017 0.443

T EVA2 -0254 1184 0.608 -0.399 0.886 1.074

T_DEV1 -1533 1253 1199 0.706 0.965 1.113

T_DEV2 -1981 1495 0.763 0464 1.341 1.708
Standardized Residuals
T_DEV1 T_DEV2

T_DEV1  0.568

T_DEV2 0.841 1.101

Summary Statistics for Standardized Residuals

Smallest Standardized Residual = -1.981

Median Standardized Residual =  0.109

Largest Standardized Residual = 1.793

Stemleaf Plot

-18|8

-16|

-14|32

-12|7533
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- 8|750640
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- 2|6596521

- 0|754987765532
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1203524
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Qplot of Standardized Residuals
B e

' UMANEUSNNS

ANRNTAININEAY

172



Standardized Residuals

T_YHONG
Modification Indices and Expected Change
Modification Indices for LAMBDA-Y
TPRE T.INT TTEA T.CON TEVA T.DEV

T_PRE1 -- 0.025 0506 0.000 0.177 0.100
T_PRE2 -- 0.782 0.002 0.000 0.034 0.386
T_PRE3 -- 0.002 0.021 ~ 0.005 0.021  0.002
T_INT1 -- -- 0.080 0.137 ~ 0.694  1.288
T_INTZ2  1.160 = 3 0.351 == 0.032 0.122
T_TEA1 1.592  0.012 == 0.564 0.082 1.215
T_TEA2  0.173  0.013 == 0.197 0.163  0.163
T_TEA3 0.710 0.248 -- 0499 0.695 0.499
T_CONT1 -- 0.929 0678 -- 0.073 --
T_CON2  0.025. 0.401  0.302 -3 0.242 = 0.785
T_EVA1 0918 . 0.023 0.002 " 0.042 - 8 1.617

T_EVA2 0.023 0.169 1493 0.357 -- --
T/DEV1 ~ 0.488 0.000 ' 0.028 0.785 = 0.052 = --
T_DEV2 0.050 0.087 0.637 -- 1.142 --
Expected Change for LAMBDA-Y
T PRE T.IINT T_TEA T_CON T_EVA T_DEV

T_PRE1 -- 0.082 0.789 -0.022 -0.267 -0.061
T_PRE2 -- 0.144 -0.016 -0.006 -0.056 -0.102
T_PRE3 -- 0.016  0.042 0.020 -0.038 0.015
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T_INT1 -- -- 0.194 -0.458 -0.571 0.263
T_INT2  0.181 -- 0370 -- 0.111  -0.056
T_TEA1 -1.834 -0.015 --  -0517 -0.098 -0.173
T_TEA2 0.083 -0.017 -- 0.286 0.405 0.434
T_TEA3 0.172 -0.088 -- 0.690 0.396 0.767
T_CON1 -- -0.299  0.850 -- -0.193 --
T_CON2  0.028 0.208 -0.402 -- 0281 0.196
T_EVA1 -0.166 -0.0256 0.030 -0.194 F 0.234

T_EVA2 -0.027 -0.116 1503 -0.714  -- 3
T_DEV1 -0.113 -0.001 -0.115 1.103  0.147  --
T_DEV2 -0.035 0.044 -0539 -- 0683 --
Standardized Expected Change for LAMBDA-Y
TPRE T.INT TTEA T.CON TEVA T.DEV

T_PRE1 -- 0.022  0.599 -0.017.. -0.195 -0.044
T_PRE2 -- 0.097 -0.012 -0.005 -0.041 = -0.073
T_PRE3 -- 0.011 0.082 0.015 -0.028 0.011
T_INT1 -- -- 0.147 -0.344 -0.417  0.189
T_INT2  0.131 -- -0.281 - 0.081  -0.040
T_TEA1 -1.330 -0.010 -- 0388 -0.072 -0.124
T_TEA2  0.060 -0.012 -z 0214  0.296  0.312
T_TEA3  0.124 -0.060 == 0518 0.289 0.552
T_CONT1 --  -0.203 0.645 == -0.141 ==
T_CON2 0.021 0141  -0.305 --  -0.205 0.141
T_EVA1 -0.120 -0.017 0.023 -0.146 -- 0.168

T_EVA2 -0.020 -0.078 1.141 -0.536  -- --
T_DEV1 -0.082 . 0.000 @ -0.087 = 0.828 ~ 0.107 @ --
T_DEV2 -0.026 ~ 0.030 -0.409 " -- 0499 --
Completely Standardized Expected Change for LAMBDA-Y
T PRE T.INT. T.TEA ' T_.CON 'T_EVA T_DEV

T_PRE1 -- 0.025 0.705 -0.020 -0.229 -0.052
T_PRE2 -- 0.116 -0.014 -0.006 -0.048 -0.087
T_PRE3 -- 0.015 0.043 0.021 -0.037 0.015
T_INT1 -- -- 0.178 -0.416 -0.504  0.229
T_INT2 0.184 --  -0.393 -- 0.113 -0.056

T_TEA1 -1.613 -0.012 --  -0470 -0.087 -0.151
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T_TEA2 0.085 -0.016 -- 0.303 0.418 0.441
T_TEA3 0.152 -0.073 -- 0.631 0.352 0.673
T_CON1 -- -0.248 0.791 -- 0172 --
T_CON2 0.025 0173 -0.374 -- -0.251  0.173
T_EVA1 -0.157 -0.022 0.030 -0.191 -- 0.221

T_EVA2 -0.025 -0.097 1418 -0.666  -- --
T_DEV1 -0.103 -0.001 -0.109 1.042 0135 --
T_DEV2 -0.033 0.039 -0.531 -- 06470 -
Modification Indices for BETA
TPRE T.INT T.TEA T.CON T_EVA T.DEV

T_PRE -- 1.160 0974 0.025 0.811 0.784
T_INT  1.160 -- 0277 0137 0.155 0.085

T_TEA 0974 0.277 - 0.0060 0.692 0.965
T_CON 0.025 0.137 0.006 -- 0412 0.785
T_EVA 0811 0155 0.692 0412 53 1.617

T_DEV 0.784 0.085 0965 0.785 1617  --
Expected Change for BETA
TPRE T_INT T.TEA T.CON TEVA T.DEV

T_PRE -- 0.184  1.065 0.171 -0.469 -0.149
T_INT  0.181 --  -0.337 -0.566 -0.223 0.048
T_TEA 0222 -0.072 == 0.069 0459 -0.157
T_CON 0.031 -0:103  0.059 -- -0351 0.213
T_EVA -0.143 -0.069 0.665 -0.598 -- 0.268

T_DEV -0.138 0.045 -0690 1.103 0.812 --
Standardized Expected Change for BETA
T_PRE = T.INT 'T_TEA ~T_.CON  T_EVA T_DEV

T_PRE k- 0.375 1915 0.315 -0.884 -0.285
T_INT  0.369 -- 0656 -1.114 -0450 0.098

T_TEA 0.403 -0.140 -- 0.122  0.827 -0.287
T_CON 0.056 -0.203 0.104 -- 0641 0.395
T_EVA -0270 -0.140 1.200 -1.091 -- 0.509

T_DEV -0.264 0.092 -1.262 2.041 1.545 --
No Non-Zero Modification Indices for GAMMA

No Non-Zero Modification Indices for PHI



Modification Indices for PSI

T PRE T.INT T_TEA T_CON T_EVA
T PRE  --
TINT 1160  --
T_TEA 0974 0277  --
T_CON 0.025 0.137 0.006  --
T_EVA 0811 0155 0692 0412 --
T_DEV 0.784 0.085 0965 0.785 1.617
Expected Change for PSI
TPRE T_INT T.TEA T.CON T_EVA
T PRE  --
T INT 0.015  --
T_TEA 0.018 -0.006  --
T_CON 0.002 -0.008 0.001 --
T_EVA -0.011 -0.005 0.011 -0.009 = -
T_DEV -0.011 0.004 -0.012 0.016  0.020
Standardized Expected Change for PSI
T PRE T.INT T_TEA T CON TEVA
T_PRE  --
T_INT  0.030 -
T_TEA 0.032 -0.011 --
T_CON 0.005 -0.016 0.002 --
T_EVA -0.022 -0.011 0.020 -0.016 --
T_DEV -0.021 . 0.007 (-0.021 & 0.029 0.038
Modification Indices for THETA-EPS
T_PRE1T T_PRE2 T PRE3 T_INT1 T_INT2
T_PRE1 --
T_PRE2 0.002 --
T_PRE3  0.002 -- --
T_INT1 -- -- -- --
T_INT2 0.025 1.081 -- -- --
T_TEA1 -- -- --  0.030 0.006 @--
T_TEA2  0.138 -- -- --  0.032 0.499
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T_TEA3  0.220 -- 0.203 -- 0.415 0.163
T_CON1 -- -- -- 0.929 -- 0.678
T_CON2 0.000 0.007 0.017 0.401 -- 0.637
T_EVA1 -- 0.811  0.090 0.343 0.032 0.141

T_EVA2 0177 0153 0.023 0.169 -- --

T_DEV1 0.319  0.069 -- 0.524
T_DEV2 0.051 0.202 -- 0.223

Modification Indices for THETA-EPS

T_TEA2 T_TEA3 T_CON1 T_CON2 T_EVA1 T_EVA2

0.140  0.028
0.001  0.637

T_TEA2 --

T_TEA3  1.592 - -

T_CON1 -- -- o

T_CON2  0.092 -- 4 ¥

T_EVA1 -- 0226 0073 0002  --
T_EVA2  -- 1493 -- 0857 -- . --
TDEVI -- --  --_ 0785 0052 --
TDEV2 -- == .= - 1142 --

Modification Indices for THETA-EPS
T_DEV1 T_DEV2
T_DEVA1 --
T_DEV2 -- --

Expected Change for THETA-EPS

T_PRE1 T_PRE2 T_PRE3 T_INT1 T_INT2 T_TEA1

T_PRE1 =

T_PRE2  0.001 --

T_PRE3  -0.001 -- -

T_INT1 -- & . .
T_INT2 0.008 0.015 -- --

T_TEA1 -- -- -- 0.003 -0.001 --
T_TEA2  0.006 -- -- --  -0.002 0.011
T_TEA3  0.009 -- 0.008 --  -0.010 0.007
T_CON1 -- -- -- -0.019 -- 0.014
T_CON2  0.000 0.001 0.002 0.013 --  -0.010
T_EVA1 --  -0.016 -0.005 -0.011 0.002 0.005
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T_EVA2 -0.007 0.006 -0.002 -0.007 --

T_DEV1 -0.009 -0.004 -- 0.013 -0.004 -0.002

T_DEV2  0.003 -0.006 -- 0.008 0.000 -0.009

Expected Change for THETA-EPS

T_TEA2 T_TEA3 T_CON1 T_CON2 T_EVA1

T_TEA2 --

T_TEA3 -0.019 --

T_CON1 -- -- .

T_CON2  0.005 -- -—= =

T_EVA1 -- -0.008 -0.004  0.001 E -
T_EVA2 -- 0.022 =- #0009 2
T_DEV1 -- -- = 2 0.015  0.003
T_DEV2 -- -4 -4 & 0.015 4+

Expected Change for THETA-EPS
T_DEV1 T_DEV2
T_DEV1 --
T_DEV2 -- --

Completely Standardized Expected Change for THETA-EPS

T_PRE1 T_PRE2 T_PRE3 T_INT1 T_INT2 T_TEA1

T_PRE1 --

T_PRE2  0.002 ==

T_PRE3 -0.002 == --

T_INT1 -- -- -- -

T_INT2 0.004 . 0.026 -- 'R o

T_TEA1 -% J- a- 0.005° -0.001 =
T_TEA2  0.010 -- -- --  -0.004 0.019
T_TEA3  0.013 i - 0.014 -- -0.016  0.010
T_CONT1 -- -- --  -0.028 -- 0.021
T_CON2 0.000 0.002 0.003 0.020 --  -0.016
T_EVA1 --  -0.024 -0.008 -0.018 0.004 0.008
T_EVA2 -0.010 0.009 -0.003 -0.011 -- --
T_DEV1 -0.013 -0.006 -- 0.020 -0.008 -0.003
T_DEV2  0.005 -0.010 -- 0.013  0.001 -0.014

Completely Standardized Expected Change for THETA-EPS

T_EVA2
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T_TEA2 T_TEA3 T_CON1 T_CON2 T_EVA1 T_EVA2

T_TEA2 --

T_TEA3 -0.033 --

T_CONT1 -- -- .

T_CON2  0.008 -- -- -

T_EVA1T -- -0.012 -0.007 0.001 --
T_EVA2 -- 0033 -- -0014 -- -
TDEVI -- -- -- 0022 0005 --
TDEV2 -- -- == -- 0025 --

Completely Standardized Expected Change for THETA-EPS
T_DEV1 T_DEV2
T_DEV1 --
T_DEV2 -- --
Maximum Modification Indexis 1.62 for Element ( 6, 5) of BETA
T_YHONG

Factor Scores Regressions

T_TEA1

-0.125
0.012
0.220
0.079
0.088
0.012

T_CON2 T_EVA1 T_EVA2

ETA
T_PRE1 T_PRE2 T_PRE3 T_INT1 T_INT2
T_PRE 0177 0283 0291 -0.032 0.066
T_INT 0.042 0032 -0.095 0.087 0.638
T_TEA 0.032 0.020 0.006 0.002 0.128
T_CON 0.049 0.046 0.023 -0.002 0.166
T_EVA 0.063 0.026 0.002 0.001 0.142
T_DEV ~ 0.019 .-0.004 © 0.086 -0.001 0.045
ETA
T_TEA2 T_TEA3 T_CON1
T_PRE -0.079 0.026 0.230 0.002 0.070
T_INT -0.026 -0.063 0.242 -0.018 -0.006
T_TEA 0.141 0.049 0.161 0.049 0.050
T_CON 0.010 -0.016 0.339 0.089 0.042
T_EVA  0.005 -0.009 0.236 0.023 0.135
T_DEV  0.156 -0.079 0.099 0.008 0.044

ETA

0.054
0.129
0.137
0.167
0.299
-0.083
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T_DEV1 T_DEV2

T_PRE
T_INT

T_TEA
T_CON
T_EVA
T_DEV

T_YHONG

0.036
-0.053
0.029
0.000
-0.019
0.345

0.025
0.016
0.049
0.060
0.027
0.370

Standardized Solution

LAMBDA-Y

TPRE T.NT ~T.TEA T CON  T.EVA
T_PRE1T 0700 -- -  -- 4
TPRE2 0725 -- -- -- -
T_PRE3 0625 -- --  -- |
TIUNT1  -- 0548 --  -- (4
TINT2  -- 0677 =-  -- =
TTEA1 --  -- 0759 -- b
TTEA2 -- -- 0619 -- /4
TTEA3 --  -- 0652 -- o
TCON1T --  -=  -- 0751 .
T.CON2 -- == -= 0.691 —
T_EVAT = - o - a
TEVA2 - o oo - .
TDEVI  -- - - - 0.720
TDEV2 % €&~ Q 1a 0703

GAMMA

T_ROL
T_PRE  0.921
TINT  0.910
T_TEA 0.985
T_CON 0.987
T_EVA 0977
T_DEV 0926

Correlation Matrix of ETA and KSI

T_DEV
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T_PRE T.INT T_TEA T_CON T_EVA T_DEV
T_PRE  1.000
T_INT 0.838 1.000
T_TEA 0.907 0.897  1.000
T_CON 0909 0.898 0.973 1.000

T_EVA 0899 0.889 0.962 0964 1.000
T DEV 0.852 0.842 0912 0.914 0.904 1.000
T_ROL 0921 0.910 0985 0987 0977 0.926
Correlation Matrix of ETA and KSI
T_ROL
T_ROL 1.000
PSI
Note: This matrix is diagonal.

T_PRE T_INT T_TEA T.CON T_EVA T_DEV

0.152 0.172 0.029 0.026 0.046  0.143
T_YHONG
Completely Standardized Solution
LAMBDA-Y

T_PRE T_INT T_TEA T_CON T_EVA T_DEV

T_PRE1  0.824 -- -- -- -- .-
T_PRE2  0.861 -- -~ -- - .-
T_PRE3  0.840 s - -- - w -
T_INT1 -3 0.662 -- B~ O  §
T_INT2 - - 0.948 -- -- - 4 -

T_TEA1
T_TEA2
T_TEA3
T_CON1
T_CON2
T_EVA1
T_EVA2
T_DEV1

Al\To] X H
-~ 0875 --  --
-~ 0795 - --
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TDEV2 --  --  -= - - 0912

T_PRE
T_INT
T_TEA
T_CON
T_EVA
T_DEV

Correlation Matrix of ETA and KSI

0.921
0.910
0.985

0.987

0.977
0.926

T PRE T.INT T.TEA T CON TEVA T.DEV
T_PRE  1.000
T_INT 0.838 1.000
T_TEA 0.907 0.897  1.000
T_CON 0909 0.898 0.973 1.000
T EVA 0899 0889 0962 0964 1.000
T_DEV 0.852 0.842 0912 0.914 0.904  1.000
T ROL 0921 0910 0.985 0.987 0977 0.926
Correlation Matrix of ETA and KSI
T_ROL
T_ROL 1.000
PSI
Note: This matrix is diagonal.
TPRE T.INT T.TEA T.CON T_EVA T_DEV
0.152 0.172 0.029 0.026 0.046 0.143
THETA-EPS
T_PRE1 T_PRE2 T_PRE3 T_INT1 T_INT2 T_TEA1
T_PRE1  0.321
T_PRE2 -- 0.260
T_PRE3 --  -0.076  0.295
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T_INT1 -0.047 -0.079 0.170  0.561

T_INT2 -- -- 0.028 -- 0.101

T_TEA1 0.047 0.043 0.032 -- -- 0.1563
T_TEA2 -- 0.034 0.038 -0.030 -- --
T_TEA3 --  -0.051 -- 0.084 -- --
T_CON1 -0.048 -0.047 -0.023 --  -0.056 --
T_CON2 -- -- -- -- -0.006 - 4

T_EVA1 -0.107 -- -- = 2 y

T_EVA2 -- -- -- e 01023 -0:028

T_DEV1 -- --  -0.064 -- -- .-

T_DEV2 -- - - =01025 -- -- -
THETA-EPS

T_TEA2 T_TEA3 T_CON1 T_CON2 T_EVA1 T_EVA2

T_TEA2  0.235
T_TEA3 -- 0.368
T_CON1 0.026 0.058 0.154

T_CON2 --  -0.029 Fi 0.284

T_EVA1 -0.007 -- = - 0.302

T_EVA2  0.008 --  -0.058 — = AT

T_DEV1 -0.050 0.040 0.005 ~ 5 0.045

T_DEV2 -0.036 0.046 -0.026 0.005 == 0.044
THETA-EPS

T_DEV1 T_DEV2
T_DEV1 0.179
T_DEV2 -- 0.168
Time used: = 5.078 Seconds
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following lines were read from file G:\\REAL_T~1\S_YHONG2.SPL:

S_YHONG

DA NI=10 NO=591 MA=CM

LA

S_INT1 S_INT2 S_LEAT S_LEA2 S_CON1 S_CON2 S_EVA1 S_EVA2 S_DEV1 S_DEV2

KM
1
.568
531
.565
.500
447
.559
519
.538
447
SD
.624

1

6311

.681.673 1

.593 .569 .634 1

.503 .472 .534 .486 1

.568 .539 .611 .626 .555 1

525497 .607 .598 .544 .751 1

569 .566 .576 .598 .542 .633 .612 1
435 .482 .488 .498 .457 .574 537 .588 1

.666 .741 .646 .795 .825 .700 .730 .792 .820

MO NY=10 NE=5 NK=1 LY=FU,FI GA=FU,FI BE=FU,FI GA=FU,FI PS=SY,FI TE=SY,FI

VA1

LY(2,1) LY(3,2) LY(5,3) LY(7,4) LY(9,5)

FRLY(1,1) LY(4,2) LY(6,3) LY(8,4) LY(10,5)

FR GA(1,1) GA(2,1) GA(3,1) GA(4,1) GA(5,1)



FRTE(1,1) TE(2,2) TE(3,3) TE(4,4) TE(5,5) TE(6,6) TE(7,7) TE(8,8) TE(9,9) TE(10,10)
FRPS(1,1) PS(2,2) PS(4,4) PS(5,5)

ST.05PS33

FR PS(2,1) TE(10,2) TE(8,3) TE(9,4) TE(5,6) TE(8,4) TE(10,7) TE(4,1)
FR TE(7,1) TE(8,2) TE(10,4) TE(5,4) TE(10,8) TE(7,3)
FRTE72TEQ2TES54TE91TES3TEG2

LE

S_INT S_TEA S_CON S_EVA S_DEV

LK

S_ROL

PD

OU SE TV FS SC RS MI ND=3

S_YHONG

Number of Input Variables 10
Number of Y - Variables 10
Number of X- Variables 0
Number of ETA - Variables 5
Number of KSI - Variables 1

Number of Observations - 591

S_YHONG

Covariance Matrix to be Analyzed

S_INT1 S_INT2 ~ S_LEA1 S_LEA2 S_CON1 S_CON2

S_INT1  0.389

S_INT2 0.236 0.444

S_LEA1T 0.246 0.311  0.549

S_LEA2  0.228 0.293  0.322..0.417

S_CON1 0.248 0314 0.335 ' 0.326 ' 0.632

S CON2 0230 0276 0289 0.285 0.319 0.681
S_EVA1 0244 0265 0280 0.276 0.348 0.321
S_EVA2 0236 0.255 0.269 0.286 0.347 0.328
S_DEV1 0266 0300 0.332 0.295 0.377 0.354
S_DEV2 0229 0238 0293 0259 0.325 0.309

Covariance Matrix to be Analyzed
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S_EVA1 S_EVA2 S_DEV1 S_DEV2
S_EVA1  0.490
S_EVA2 0.384 0.533
S_DEV1 0.351 0.354 0.627
S_DEV2 0.329 0.321 0.382 0.672
S_YHONG

Parameter Specifications

LAMBDA-Y

S_INT

o O

o o o o

S_TEA

5

“ SUUINBUINT

S_ROL

ARRINITUNINLRY

S_T&

S_CON
S_EVA
S_DEV

PSI

7
8
9

o—‘

186



187

S_INT S_TEA S_CON S_EVA S_DEV

S_INT 11

S_TEA 12 13

S_CON 0 0 0

S_EVA 0 0 0 14
S_DEV 0 0 0 0 15

THETA-EPS
S_INT1  S_INT2

S_INT1 16

S_INT2 0

S_LEA1 0

S_LEA2 19

S_CON1 0

S_CON2 0

S_EVA1 27

S_EVA2 0

S_DEV1 35

S_DEV2 0

THETA-EPS
S_EVA1 S_EV.

S_EVA1
S_EVA2
IU‘LL'TVIEI UINT
S_DEV2

QW’]@Qﬂ’iﬂiﬁJWﬂV]Eﬂ@‘c’J

S_YHONG

Number of Iterations = 38

LISREL Estimates (Maximum Likelihood)



LAMBDA-Y

S_INT S_TEA S_CON S_EVA

S_INT1T  0.791 -- -- -- .

(0.047)

16.892

S_INT2  1.000

S_LEA1 --

S_LEA2  --

S_CON1 --

S_CON2  --

(0.058) -
15.987

S_EVA1 --

S_EVA2  --

S_DEV

ﬁﬂ']‘l_l‘lm‘lﬂﬁlﬂiﬂﬁi

S_DEV2  -- -- 0876 o

QW’]@N IUAINEIRE

GAMMA

S_INT  0.519
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(0.028)
18.816

S_TEA

0.525

(0.028)
18.630

S_CON

(0.029)
20.696

S_EVA

(0.025)
22.460

S_DEV

(0.029)
21.794

Covariance Matrix of ETA a

0.607

0.566

0.623

S_INT S_TEA S_CON -

S_INT

S_TEA
S_CON
S_EVA
S_DEV
S_ROL

WRINTUNINLRY

0299

0312 0.343
|

0315 0319 0418

0203 0297 0.343, 0380

A TNDIRBeYINNT

q S_ROL

PSI
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S_INT S TEA S_CON S EVA S_DEV

S_INT  0.030
(0.017)
1.807

S_TEA 0.039 0.067
(0.011) (0.015)
3.693  4.469

e
J) t;

S_INT S

A
- -~

0899 0.804 ~0.880

Squared Multiple Correlations for Reduced Form

HHQWUARYUINT )
AINTRINTRUR NN

'ﬂ ETA-EPS

S_INT1 S_INT2 S_LEA1 S_LEA2 S_CON1 S_CON2

S_INT1  0.202
(0.014)
14.481



S_INT2  --  0.145
(0.015)
9.486
S_LEA1 - --  0.206
(0.016)
13.037
S_LEA2 -0.004  --
(0.009)
-0.377
S_CON1 -
S_CON2 -
(0.015)

S_EVAT 0012 -0.028 -0.017
(0.009) (0.013) (0.01
1333 -2.155
\Z
S_EVA2  -- -o.04 0.0
(0.013) :‘}’ 2) (0.009)

-3.079 -2.528 WB
=

e SAIUHANEUINT

TRTMAITIVENAH

THETA-EPS
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S_EVA1 S_EVA2 S_DEV1 S_DEV2

S_EVA1  0.110
(0.012)
9.257
S_EVA2 -- 0.145
(0.013)
10.918
S_DEV1 -- -- 0.191
(0.021)
8.920
S_DEV2 0.021 0.011 & 0.338
(0.014) (0.015) (0.024)
1545 0.720 13.978

Squared Multiple Correlations for Y - Variables

S_INT1 S_INT2 S_LEA1 S_LEA2 S _CON1

0481 0674 0.625 0.726 0.661

Squared Multiple Correlations for Y - Variables

S_EVA1 S_EVA2 S_DEV1 S_DEV2

0.775 - 0.727 = 0.695 0.497

Goodness of Fit Statistics

Degrees of Freedom = 12

Minimum Fit Function Chi-Square = 2.740 (P = 0.997)

Normal Theory Weighted Least Squares Chi-Square = 2.737 (P = 0.997)

0.537

Estimated Non-centrality Parameter (NCP) = 0.0

90 Percent Confidence Interval for NCP = (0.0 ; 0.0)

S_CON2
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Minimum Fit Function Value = 0.00464
Population Discrepancy Function Value (FO) = 0.0
90 Percent Confidence Interval for FO = (0.0 ; 0.0)
Root Mean Square Error of Approximation (RMSEA) = 0.0
90 Percent Confidence Interval for RMSEA = (0.0 ; 0.0)
P-Value for Test of Close Fit (RMSEA < 0.05) = 1.00

Expected Cross-Validation Index (ECVI) = 0.166
90 Percent Confidence Interval for ECVI = (0.166 ; 0.166)
ECVI for Saturated Model = 0.186
ECVI for Independence Model = 6.080

Chi-Square for Independence Model with 45 Degrees of Freedom = 3566.908

Independence AIC = 3586.908
Model AIC = 88.737
Saturated AIC = 110.000
Independence CAIC = 3640.726
Model CAIC = 320.155
Saturated CAIC = 406.000

Normed Fit Index (NFI) = 0.999
Non-Normed Fit Index (NNFI) = 1.010
Parsimony Normed Fit Index (PNFI) = 0.266
Comparative Fit Index (CFI) = 1.000
Incremental Fit Index (IFI) = 1.003
Relative Fit Index (RFI) = 0.997

Critical N (CN) = 5646.344

Root Mean Square Residual (RMR) = 0.00240

Standardized RMR =0.00417

Goodness of Fit Index (GFI) = 0.999

Adjusted Goodness of Fit Index (AGFI) = 0.996

Parsimony Goodness of Fit Index (PGFI) = 0.218

S_YHONG

Fitted Covariance Matrix
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S_INT1 S_INT2 S_LEA1 S_LEA2 S_CON1
S_INT1  0.389
S_INT2 0.237 0.444
S_LEA1T 0247 0.312 0.549
S_LEA2 0.228 0.293 0.322 0418
S_CON1 0249 0.315 0.335 0.326 0.632
S_CON2 0.233 0.277 0298 0.280 0.318
S_EVA1 0244 0265 0.280 0.279 0.343
S_EVA2 0.235 0.255 0.269 0.287 0.347
S_DEV1 0.265 0.299 0.327 0294 0.378
S_DEV2 0.224 0.236 0.287  0.258 0.331
Fitted Covariance Matrix

S_EVA1 S_EVA2 S_DEV1 S_DEV2
S_EVA1  0.490
S_EVA2 0.384 0.533
S_DEV1 0.352 0.356 0.627
S_DEV2 0.330 0.322 0.382 0672

Fitted Residuals

S_INT1 S_INT2 S_LEA1T S_LEA2 S_CON1
S_INT1  0.000
S_INT2 -0.001 0.000
S_LEA1 -0.001 0.000-- 0.000
S_LEA2 -0.001 0.000  0.000 0.000
S_CON1 -0.001 -0.001 0.000 0.000 _0.000
S_.CON2 ' -0.003 « -0.001  =0.009 . 0.005 0.001
S_EVA1  0.000 -0.001  -0.001 "-0.003 ' 0.005
S_EVA2 0.002 0.000 0.000 -0.001 0.000
S_DEV1  0.001 0.001 0.005 0.001 -0.001
S_DEV2 0.005 0.001 0.006 0.001 -0.006
Fitted Residuals

S_EVA1 S_EVA2 S_DEV1 S_DEV2

S_CON2

0.681
0.321
0.324
0.353
0.309

S_CON2

0.000
0.000
0.004
0.001
0.000
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S_EVA1
S_EVA2
S_DEV1

S_DEV2

0.000
0.000
-0.001
0.000

0.000

-0.002  0.000

-0.001  0.000  0.000

Summary Statistics for Fitted Residuals

Smallest Fitted Residual =

Median Fitted Residual =

Largest Fitted Residual =

Stemleaf Plot

- 83
-6l3
-4
-2/072

-0.009
0.000
0.006

- 0|541099777666533322211100000000

0[11114457790139

25
4/5893
6l4

Standardized Residuals

S_INT1 S_INT2 = S_LEA1 S_LEA2 S_CON1
S_INT1 -0.566
S_INT2 -0.572 -0.560
S_LEA1 -0.199 -0.063 0.220
S_LEA2 -0.610 ~0.011" -0.363 . -0.765
S_CON1 -0.113 -0.137 -0.019 ' -0.328 ' -0.396
S_CON2 -0.270 -0.233 -0.863 0.579 0.432 0.162
S_EVA1 0.159 -0.485 -0.373 -0.668 0.908 -0.040
S_EVA2 0274 -0.021 -0.024 -0.393 0.068 0.409
S_DEV1 0575 0611 0612 0611 -0.208 0.079
S_DEV2 0492 0672 0.601 0.351 -0.660 -0.021

Standardized Residuals

S_CON2
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S_EVA1 S_EVA2 S_DEV1 S_DEV2

S_EVA1  0.183

S_EVA2  0.009 -0.063

S_DEV1 -0.289 -0.365 0.215

S_DEV2 -0.115 -0.549 0.060 0.100

Summary Statistics for Standardized

Smallest Standardized Resi

Median Standardized Re

Largest Standardized Resi

Stemleaf Plot

-8l6
- 6|7761

e
J) t;

- 41776590

- 2/9766397300

- 0/4116542222
0116780668
211275
4]13988
6/01117
8|1

S_YHONG

A0UUINBUINT )
FRIRNTAN VLAY
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Standardized Residuals

S_YHONG
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Modification Indices and Expected Change

Modification Indices for LAMBDA-Y

S_INT S TEA S_CON S EVA S_DEV

S_INT1 -- 0.026 0.030 0.087 0.133

S_INT2 -- 0.026 0.026 0.026  0.026

S_LEA1T  0.002 -- 0.334 0.002 0.345
S_LEA2  0.002 -- 0.278 0.449 0.002
S_CON1  0.115  0.115 - 0.889  0.475
S_CON2  0.041 0.028 == 0.018  0.009
S_EVA1 0.849 0.849 0.638 & 0.037
S_EVA2  0.069 0.069 0.001 & 0.043

S_DEV1 0.286 0.286 0.000 0.235 ==
S_DEV2 0571 0529 0.586 3 : F

Expected Change for LAMBDA-Y

S_INT S TEA S_CON S.EVA S DEV

S_INT1 --  -0.085 -0.024 0.047 0.078
S_INT2 -- 0.107. -0.031 -0.068 -0.062
S_LEA1  0.074 - -4 0108 0.015 0105
S_LEA2 -0.069 -4 0.087 -0.097 -0.013
S_CON1  -0.178 -0.137 -- 0.207 -0.210
S_CON2 -0.072 -0.036 - 0.030  0.030
S_EVA1 -0.307 -0.180-. 0.163 -- -0.046
S_EVA2 0.128 0.098  0.007 --  ~0.051

S_DEV1 0.196 0.115 0.000 -0.113 2
S_DEV2  0.292 0.172  -0.248 - 4 ' B

Standardized Expected Change for LAMBDA-Y

S_INT S TEA S_CON S EVA S_DEV

S_INT1 --  -0.050 -0.016 0.029 0.052
S_INT2 -- 0.063 -0.020 -0.042 -0.041
S_LEA1  0.040 --  -0.070 0.009 0.069



S_LEA2 -0.038 -- 0.056 -0.060 -0.008
S_CON1 -0.098 -0.080 -- 0.127  -0.138
S_CON2 -0.089 -0.021 -- 0.018  0.020
S_EVA1 -0.168 -0.105 0.105 --  -0.030
S_EVA2  0.070 0.058 0.004 --  -0.034

S_DEV1 0.107 0.067 0.000 -0.070 --
S_DEV2 0.160 0.101 -0.160 -- i

Completely Standardized Expected Change for LAMBDA-Y

S_INT S TEA S_CON S EVA S_DEV

S_INT1 --  -0.080 -0.025 0.046 0.083
S_INT2 -- 0.094 -0.030 -0.063 -0.062
S_LEA1  0.054 -- -0.094 0.012 . 0.093
S_LEA2 -0.059 -- 0.087  -0.093 -0.013
S_CON1 -0.123 -0.101 & 0.160 -0.174
S_CON2 -0.048 -0.025 -4 0.022  0.024
S_EVA1 -0.240 -0.150  0.150 -- . -0.043
S_EVA2 0.096 0.079  0.006 --  -0.046

S_DEV1 0.136 0.085 0.000 -0.088 ~=
S_DEV2 0.195 0.123 -0.195 == =

Modification Indices for BETA

S_INT S TEA  S_CON S EVA S DEV

S_INT -- -- 0.297 _0.069 0.150
S_TEA -- -- 0.001-. 0.849 . 0.996
S_CON 0178 0.121 T 1.287 -0.335
S_EVA 0461 0582 1.287 -- 0.235

S_DEV. 1 1.325 1.318  0.3356 . .0.285 - €

Expected Change for BETA

S_INT S TEA S_CON S EVA S_DEV

S_INT -- --  -0.162 0.064 0.163
S_TEA -- --  -0.008 -0.201 0.315
S_CON -0.150 -0.077 -- 0.265 -0.169
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S_EVA -0.208 -0.145 0.318 -- -0.142
S_DEV 0418 0.255 -0.162 -0.113 --
Standardized Expected Change for BETA
S_INT S_TEA S_CON S_EVA S_DEV
S_INT -- --  -0457 0.189 0.453
S_TEA -- --  -0.022 -0.556 0.816
S_CON -0425 -0.204 - - 0.665 -0.396
S_EVA -0.617 -0.402 0.798 == -0.349
S_DEV 1158 0.659 -0.380 -0.279 - -
No Non-Zero Modification Indices for GAMMA
No Non-Zero Modification Indices for PHI
Modification Indices for PSI
S_INT S_TEA S _CON S_EVA S _DEV
S_INT --
S_TEA -- --
S_CON 0.297  0.001 --
S_EVA 0.069 0.849 1.287 --
S_DEV 0.150 0.996 0.335 0.235 --
Expected Change for PSI
S_INT - S TEA S_CON S.EVA- S DEV
S_INT --
S_TEA - -=
S_CON -0.008 0.000 --
S_EVA 0.004 -0.012 0.016 --
S_DEV  0.008 0.015 -0.008 -0.007 --
Standardized Expected Change for PSI
S_INT S_TEA S_CON S_EVA S_DEV
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S_INT
S_TEA
S_CON
S_EVA
S_DEV

-0.023
0.011
0.022

-0.001
-0.033
0.039

0.040
-0.019

-0.017

Modification Indices for THETA-EPS

S_INT1 S_INT2 S_LEA1 S_LEA2 S_CON1
S_INT1 --
S_INT2 -- --
S_LEA1 0.026 0.006 --
S_LEA2 -- 0.002 -- --
S_CON1 0.036 0.026 - - -- -
S_CON2 0.075 -- 1.043  0.786 - --
S_EVA1 -- -- -- 0.849 0.916 0.014
S_EVA2  0.069 -- -- -- 0.038 0.063
S_DEV1 -- -- 0.286 -- 0.015  0.020
S_DEV2  0.150 -- 0.261 -- 0.560  0.003
Modification Indices for THETA-EPS
S_EVA1 S_EVA2 S _DEV1 S_DEV2
S_EVA1 --
S_EVA2 -- --
S_DEV1  0.037 0.043 --
S_DEV2 -- -- -- --
Expected Change for THETA-EPS
S_INT1 S_INT2 S_LEA1 S_LEA2 S_CON1

S_INT1 --

S_INT2 -- --

S_LEA1 -0.002  0.001 --

S_LEA2 -- 0.001 -- --
S_CON1 -0.002 -0.003 -- -- -

S_CON2

S_CON2
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S_CON2
S_EVA1
S_EVA2
S_DEV1
S_DEV2

0.011 --

0.004 -- -0015

- - - -0.011
0003 --  --  --
-~ -- 0008 --
0005 -- 0008 -

Expected Change for THETA-EPS

S_EVA1 S_EVA2 S_DEV1

S_EVA1
S_EVA2
S_DEV1
S_DEV2

Completely Standardized Expected Change for THETA-EPS

-0.002 -0.002 =

0.010
-0.002
-0.002

- -0.013

S_DEV2

-0.001
0.003
0.002

-0.001

S_INT1 S_INT2 S_LEA1T S _LEA2 S_CON1
S_INT1 --
S_INT2 -- --
S_LEA1 -0.005 0.002 --
S_LEA2 -- 0.001 -- ==
S_CON1 -0.004 -0.006 oc 2o =o
S_CON2 -0.007 -4 0025 0.021 -- --
S_EVA1 -- -- --  -0.025 0.019 -0.002
S_EVA2  0.007 -- -- -- -0.004 0.005
S_DEV1 -- -- 0.013 -- -0.003 0.003
S_DEV2  0.011 g 0.013 --. -0.019 -0.001

Completely Standardized Expected Change for THETA-EPS

S_EVA1 S_EVA2 = S_DEV1

S_EVA1
S_EVA2
S_DEV1
S_DEV2

Maximum Modification Index is

-0.004 -0.004 --

S_DEV2

1.32 for Element ( 5, 1) of BETA
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S_YHONG

Factor Scores Regressions

203

ETA
S_INT1 S_INT2 S_LEA1 S_LEA2 S _CON1 S_CON2
S_INT 0.079 0220 0.116 0.172 0.027 0.045
S_TEA 0.079 0.198 0.178 0286 -0.009 0.028
S_CON 0.026 0.159 0.031  0.002 0.277 0.206
S_EVA -0.016 0.176 = 0.063 -0.021  0.039 0.037
S_DEV  0.011 0.196 0.032 0.054 0.073 0.065
ETA
S_EVA1 S_EVA2 S_DEV1 S_DEV2
S_INT 0.072 0.090 0.074 0.048
S_TEA 0.0564 0.076 0.059 0.040
S_CON 0.090 0.091 0.086 0.047
S_EVA 0.341 0.283 0.058  0.011
S_DEV  0.088 0.098 0.281 0.145
S_YHONG
Standardized Solution
LAMBDA-Y
S_INT~ S_TEA = S _CON S EVA S_DEV
S_INT1  0.433 -- -- -- --
S_INT2  0.547 -- -- -- --
S_LEA1 -- 0.586 -- -- --
S_LEA2 -- 0.550 -- -- --
S_CON1 -- -- 0.647 -- --
S_CON2 -- -- 0.605 -- --
S_EVA1 -- -- -- 0.616 --
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SEVA2 -- - -- 0623 --
SDEVI  --  -- - -- 0660
SDEV2 -- --  -- -- 0578
GAMMA
S_ROL

S_INT  0.948
S_TEA  0.897
S_CON  0.938
S_EVA 0918
S_DEV  0.944

Correlation Matrix

S_INT S_TE

S_INT  1.000
S_TEA 0.973
S_CON  0.890

S_EVA 0870 0.823 0.861

=
S_DEV 0.895 0.846 0.885 0.8
S_ROL 0948 0.8

-

PSI l

S_INT  S_TEA SC%\IJSEVA S_DEV

WA TTUTNYUINNG

S_TEA 0.123  0.196

“ﬂW’]ﬂﬁﬂ’imﬁJﬁﬁ’mﬂ'm‘c’J

SDQ\/ -- == ok 0.110

S_YHONG
Completely Standardized Solution

LAMBDA-Y



S_INT S TEA S_CON S EVA S_DEV

S_INT1T 0.694  -- -- -- -
S_INT2  0.821 -- -- -- -
S_LEA1 -- 0790  -- -- -
S_LEA2  -- 0.852
S_CON1 -- -
S _CON2  -- -
S_EVA1 -- --
S_EVA2  -- -
S_DEV1 -- -
S_DEV2  -- -

GAMMA

S_ROL

S_INT  0.948
S_TEA  0.897
S_CON  0.938
S_EVA 0918
S_DEV  0.944

- -~

Correlation Matri> v

1
|

u S_CON S_EVA S_DEV S_ROL

S_INT S_TEA

S_INT

e AUUANEUINNT

S_CON 0.890 0.842 1.000

TR EINTOLIRIVEREL

S_RgL 0.948 0.897 0.938 0918 0.944 1.000

PSI

S_INT S TEA S_CON S EVA S_DEV

S_INT  0.101
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S_TEA 0.123  0.196

S_CON -- -- 0.120

S_EVA  -- -- -- 0.158

S_DEV  -- -- -- -- 0.110
THETA-EPS

S_INT1T S_INT2 S_LEA1 S

S_INT1  0.519
S_INT2  --
S_LEA1 --
S_LEA2 -0.009
S_CON1 --
S_CON2  --
S_EVA1  0.027
S_EVA2  --
S_DEV1  0.018
S_DEV2  --
THETA-EPS

S_EVA1 S_EVA2 S_DEVA S_DE\

S_EVA1
S_EVA2
S_DEV1
S_DEV2

QW’]@Qﬂ’iﬂiﬁJWﬂV]Eﬂ@‘c’J

0.225

0.037 0.018 - 0503

ﬁﬂ']‘U‘LL’J‘VI&I‘Uﬁﬂ'ﬁ

Time used: 3.194 Seconds
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