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DATE: 10/24/2005.
TIME: 20:41

LISREL 852
BY

Karl G. I”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., 1981-2002
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:\thesis\THESIS 1.Spi:

Conceptions of learning

DA NI=10 NO=443 MA=CM -

LA -

‘MOD’ '‘APD’ 'MOS"'APS' 'X1''X2' 'X3' 'X4' 'X5' 'X6'
KM

1
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S0L 1

-.199 - 361 1

~172-323 .686 1

081 .117 249 2141
155,290 .168 .095 .307 1

-.016 .003 .358 279 .395 260 1

117.163 419 326 370 264 .563 |

134,155 .365 .275 .355 .215 .455 .674 1

080 .079 .384 281 .387 .157 .501 .636 .683 1

ME

2.596 2,514 2.789 2.712 2.928 2.4022.847 3.156 3.274 3.375

SD

298 .328 .384 .362 .440 .659 493536 .514 .542

SE

34125678910

MO NY=4 NX=6 NF=2 NK=2 C

LY=°F1}‘,FI LX=FU,FI BE=SD,FI GA=FU,FR PH=SY FR PS=SY FI TE;SY,FI TD=SY Fi

FRLY(1,1) LY(2,1) LY(3,2) LY(4.2) LX(1,1) LX(2,1) LX(3,1) LX(4,2) LX(5,2) LX(6.2) C

TD(1.1) TD(2,2) TD(3,3) TD(4,4) TD(5,5) TD(6,6) TD(4,3) TD(6,2) TD(6,4) TD(2,1) TD(4,2)
. _

TE(1,1) TE(2,2) TE(3,3) TE(4,4) TE(3,1) BE(2,1) PS(1,1) PS(2,2) ¢

TH(2:4) TH(6,45 TH(2,3) TH(1,4) TH(6.,3) TH(3,3) TH(3,4) TH(6,2) TH(2,2) TE(4,2) C

TH(1,3) TH(5,3) TH(1,1) TH(1,2) TH(6,1)

F1 GA(2,1)

LE

'SURFACE' 'DEEP'

LK

'QUAN' 'QUAL

PATH DIAGRAM

QU SE TV EF MI RS FS AD=0FF ND=3 [T=10000
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Conceptions of learming

Number of Input Variables 10
Number of Y - Variables 4
Number of X - Variables 6
Number of ETA - Variables 2
Number of KSI - Variables 2

Number of Observations 443
Conceptions of learning
Covariance Matrix

MOS APS MOD APD X1 X2

MOS  0.147

APS 0095 0.131

MOD  -0.023 /-0.019 " 0,089

APD /0045  -0.038 0049 0.108

X1 00427 0034 0011 0017 0.194

X2 0043 0023 0030 0063 008 0434
X3 0068 0050 -0.002 0000 0086 0.084
X4 0086 0063 0019 0029 0087 0093
X5 0072 0051 0021 0026 0080 0073
X6 0080 0055 0013 0014 0092 0056

Covariance Matrix

X3 X4 X5 X6



X3 -+ 0.243

X4 0149 0287

X5 0115 018 0264
X6 0134 0185 0.190

Conceptions of learning

Parameter Specifications
LAMBDA-Y

SURFACE ' DEEP

LAMBDA-X

X1 3 0

X2 4

X3 5 | 0
X4 0 6
X5 0 7
X6 0 8

0.294

108
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BETA
SURFACE  DEEP

SURFACE 0 0
DEEP 9 0

GAMMA
QUAN  QUAL

SURFACE 10 I
DEEP 0 12

PHI

QUAN  QUAL

PSI

SURFACE  DEEP

THETA-EPS



44

MOS APS MOD  APD
MOS 16
APS 0 17
MOD 18 0 19
APD 0 20 0 2]
THETA-DELTA-EPS
MOS APS MOD  APD
Xt 22 23 24 25
X2 0 27 28 29
x30 0 o 3 33
X4 0% 0 o o
X5 0 0 38 0
X6 40 41 42 43
THETA-DELTA
Xi X2 X3 X4 X5
X1 26
X2 30 3
X3 0 0 34
X4 0 35 36 37
X5, 0 o0 0 0 39
X6 0 0 45 0

46

110

£



Conceptions of learning

Number of Iterations = 39

LISREL Estimates (Maximum Likelihood)

LAMBDA-’Y
SURFACE  DEEP
APS 0..262 5 -

(0.026)
10.263

MOD --  0.170

APD  -< 0.288
{0.055)
5.216

LAMBDA-X

QUAN QUAL



10.495

X2 0232 -

{0.037)

6.243

X3 0358 -
(0.026)
13.763

X4 -- 0463
(0.023)
19.814

X5 -- 0402

(0.022)

18.220

X6 -- 0472

(0.024)
19387
BETA
SURFACE

SURFACE  --

DEEP -0.732

112



(0.134) -

-5.472

GAMMA

QUAN  QUAL

SURFACE 0315 0.256
(0.141) (0.130)
2228 1.971

DEEP -- 0.594
(0.115)
5.148

Covariance Matrix of ETA and KSI

SURFACE \ DEEP QUAN

SURFACE  1.000

DEEP 0431  1.000

QUAN 0518 0093 1.000
QUAL 0.506 0223  0.795

PHI

QUAN  QUAL

QUAL

1.000

113



QUAN  1.000

QUAL 0.795 1.000
(0.044)

18.192

PSI

Note: This matrix is diagonal.

SURFACE  DEEP

0.707  0.551
(0.103) (0.118)
6.899 —4.684

Squared Multiple Correlations for Structural Equations

SURFACE ' DEEP

0.293  0.449
Squared Multiple Corrélations for Reduced Form
SURFACE  DEEP

0.293  0.069

Reduced Form
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QUAN  QUAL

SURFACE 0.315 0.256
(0.141) (0.130)
2228 1971

DEEP -0.230 0.407

(0.111) (0.126)
-2.078  3.220

THETA-EPS

MOS APS MOD

MOS 0.016
(0.011)
. 1.358
APS \ -- 7 0.062
(0.007)
8.571
MOD 0003 --  0.060
(0.005) (0.007)
0.608 8.928
APD  -- -0006 --

{0.005) (0.015)

APD

0.025
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-1.072 1.671

Squared Multiple Correlations for Y - Variables

MOS APS MOD APD

0.895 0525 0327 0.769
THETA-DELTA-EPS

' MOS  APS (MOD.  APD

X1 -0.003 0.001 0.006 0.010
(0.007) (0.007) (0.006) (0.006)
-0.485  0.153  1.054  1.631

X2  --  -0.009 < 0.026  0.057
©(0.008) (0.009)" (0.009)
-1.081 3018 6.125

X3 --  -- 0009 -0.009
(0.006) (0.006)

1611 -1.604

.

X5  --  -- 0004 --
(0.005)

0.813
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X6 -0.006 -0.007 -0.006 -0.016
(0.007) (0.006) (0.006) (0.006)
-0.950  -1.126 -1.029 -2.632

THETA-DELTA

X1 X2 X3 x4 X5

X1  0.135
(0.011)
12.348

X2\ 0,033 0.381
(0.013) (0.027)

2613 13.868

X3 - _-f 0115
(0.014)
8.111

X4  -- 0.009 0017 0073

(0.011) (0.008) (0.012)
0.870 2.110 6.114

X5 o -- .- -— - 0.103
(0.010)
10.622
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X6 -- 0030 -- 0033 -- 0070
(0.012) (0.010) {0.013)
-2.634 -3.272 5.238

Squared Multiple Correlations for X - Variables

X1 X2 X3 X4 X5 X6

0.302  0.124 0527 0745 0611 0.760

Goodness of Fit Statistics

Degrees of Freedom = 9
“Minimum Fit Function Chi-Square = 1.007 (P = 0.999)
. Normal Theory Weighted Leas; Squares Chi-Square = 1.006 (P = 0,999)
Estimated Non-centrality Parameter (NCP) = 0.0

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

Minimum Fit Function Value = 0.00228
Population Discrepancy Function Value (FQ) = 0.0
90 Percent Confidence Intérval 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) = 0.229
90 Percent Confidence Interval for ECVI = (0.229 ; 0.229)
ECVI for Saturated Model = (0.249
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ECVI for Independence Model = 5.334

Chi-Square for Independence Modél with 45 Degrees of Freedom = 2337.517
Independence AIC = 2357.517
Model AIC = 93.006
Saturated AIC = 110.000
Independence CAIC = 2408.453
Model CAIC =327.310
Saturated CAIC = 390.146

Normed Fit Index (NF1) = 1.00
Non-Normed FitIndex (NNFI) = 1.017
Parsimony Normed Fit Index (PNFI) = 0.200
Comparative Fit Index (CFI} = 1.000

Incremental Fit Index (IF1) = 1.003

Relative Fit Index (RFI) = 0.998
Critical N {CN) =9507.564
Root Mean Square Residual (RMR) = 0.000927
Standardized RMR = 0.00458
Goodness of Fit Index {GF1) = 1.00"
Adjusted Goodness of Fit Index (AGF1) = 0.997
Parsimony Goodness of Fit Index (PGFI} = 0.164

Conceptions of leaming

Fitted Covariance Matrix



MOS APS MOD APD X1 X2

MOS  0.147

APS  0.095 0.13]

MOD -0.023 -0.019  0.089

APD -0.045 -0.038 0049 0.108

X1 0042 0034 0010 0017 0.194

X2 0044 0023 0030 0063 0089 0435
X3  0.067 0.049 -0.003 0.001 0087 ) 0.083
X4 0.085 0.061 0018 0.030  0.089 | 0.095
X5 0.074 0053 0.019 002 0077 0.074
X6 0080 0.055 (0012 0014 0.091 0.057

Fitted Covariance Matrix

X3 X4 X5 X6

X3 0243

X4 0.149 0287

X5 0114  0.186° 0.264

X6 0.134° 0.185 0.190 - 0.293

Fitted Residuals

MOS APS MOD APD X1 X2

MOS  0.000

APS  0.000  0.000

MOD  0.001 0.001  0.000
APD  0.000 0000 0.000 0.000
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X1 0.006 0.0000 0.001 0.000 0.000

X2 _ -0.001  0.000 0.000 0.000 0.000 0.000
X3 0000 0.001 0001 0000 -0001 0.001
X4 0.001 0.002 0001 -0.001 -0.00Z -0.001
X5 -0.002 -0.002 0001 0000 0.003 -0.001
X6 0.000 0000 0001 0000 0002 -0.001

Fitted Residuals

X3 X4 X5 X6

X3 .0.000

X4~ 0.000 0.000

X5 0001 0000 0.000

X6 -0.001 0.000 -0.001 0.000

Summary Statistics for Fitted Residuals "’

Smallest Fitted Residual = -0.002
Median Fitted Residual = 0.000

Largest Fitted Residual = 0,003
| Stemleaf Plot

-2

- 1/873311

- 0]976444433221111111000000
0/111123444677789
1{11224458 -
2|
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Standardized Residuals

APD

MOS  APS  MOD X1
MOS  0.298
APS 0335 0.314
MOD 0223 0226 0.073
APD  -0.265 -0.084 0.005 0011
X1 -0.092 0208 0380 -0.051 0311
X2 -0.138 -0.060 (0137 -0.030 -0.258
X3 0219 0299 0296 -0.142 -0.517
X4 0518 0551 0212 -0.380 -0.382
X5 <0494 -0.496 0358 0.078 0.606
X6 0309 -0.167 0349 -0.036 0.352
Standardized Residuals

X3 X4 X5 X6
X3 -0.410
X4 -0.084 0.022
X5 0264 -0.015 0.298
X6 -0231 -0.184 0328 0.530

Summary Statistics for Standardized Residuals

Smallest Standardized Residual =

-0.517

Median Standardized Residual = 0.011

X2

-0.285
0.244
-0.348
-0.140
-0.175
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Largest Standardized Residual = 0.606
Stemjeaf Plot

- 412091

- 2/88519763

- 0|887444988654310
012784
2/1122346000011335568
4235
6/1

Conceptions of learning

Qplot of Standardized Residuals



XX
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Standardized Residuals
Conceptioﬁs of learning
Modification Indices and Expected Change
Modification Indices for LAMBDA-Y

SURFACE DEEP

MOS - -- 0050
APS (- 0.050
MOD . 0.089 --
APD  0.089 --

Expected Change for LAMBDA-Y

SURFACE ' DEEP

MOS -~ -0.015
“APS -~ 0011
MOD  0.006 --
APD -0.010 --

Modification Indices for LAMBDA-X

QUAN  QUAL
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X1 -- 0.080
X2 -- 0058
X3  -- 0015
X4 008  --
X5 018  --
X6 0007 --

Expected Change for LAMBDA-X

QUAN QUAL

X1 -- 0029
X2 --  -0.025
X3 [ 0,040
X4 00250 -~
X5 0036 --
X6 -0.007 --

No Non-Zero Modification Indices for BETA

No Non-Zero Modification Indices for GAMMA

No Non-Zero Modification Indices for PH!

No Non-Zero Modification Indice; for PSI
Modification Indices for THETA-EPS |

MOS APS MOD APD




MOS  --

APS  -- .-

MOD  -- 0089 --
APD 008 -- -~ .-

Expected Change for THETA-EPS

MOS APS MOD APD

MOD  -- 0003 -
APD 0007 -4 -1l

Modification Indices for THETA-DELTA-EPS

~ MOS -APS MOD  APD

b

X2 0015 .- - .

X3 0006 0018 -- --

X4 0033 0112 0089 ° 0.000
X5 06023 0202 -- 0018
X6 -- o= - .

Expected Change for THETA-DELTA-EPS

MOS

APS MOD APD

X1
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X2 -0001 -- - -

X3 -0.001 0001 --  --

X4 0001 0002 0003 0.000
X5 -0.001 -0002 -- -0.001
X6 -- - - -

Modification Indices for THETA-DELTA

X1 X2 X3 X4 X5 X6

X1 --
X2 ee -

X3 0080 0080 .-

X4 (70323 - - -

X5 0301 0035 0031 0007 --
X6 0.019 -- 0046 -- 0007 . --

Expected Change for THETA-DELTA

X1 X2 X3 X4 X5 X6

X1 -
X2 - -

X3 -0.005 0005 --

X4 0004 - oo -

X5 0004 -0.003 0002 -0.001 --
X6 0.001  -- -d.ooz -- 0.001 --

Maximum Modification Index is  0.32 for Element ( 4, 1) of THETA-DELTA
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Conceptions of learning _

Factor Scores Regressions

ETA

MOS APS MOD APD X1 X2

SURFACE 2018 0353 -0.179 -0.174 0.060 0055
DEEP -0.433 0.144 0581 2477 -0.142 - -0.367

ETA

X3 X4 X5 X6

SURFACE -0.026 0.045 -0.014 - 0.175
DEEP 0225 0.046 -0.088 0.348

KSI

MOS APS MOD APD X1 X2

QUAN 0328 0.085 0.028 0.107 0396 0.126
QUAL 0240 0.112 0.005 0344 0034 0019

KSi

X3 X4 X5 X6

QUAN 0721 0236 0.130 0.458
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QUAL  0.020 0.750 0.225I 0.864
Conc,ejptions of learning
Total and Indirect Effects
Total Effects of KSI on ETA

QUAN  QUAL

SURFACE 0.315 0.256.
(0.141) (0.130)
2228 1.971

DEEP. -0.230 0.407
(0.111) (0.126)
-2.078 3.220

Indirect Effects of KSI on ETA
QUAN QUAL

DEEP -0.230 -0.187
(0.111) (0.102)
-2.078 -1.833
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Total Effects of ETA on ETA

SURFACE  DEEP

SURFACE -~ --

DEEP -0.732  --
(0.134)

5.472

Largest Eigenvalue of B*B'(Stability Index)}is 0.536

Total Effects of ETAon Y

SURFACE  DEEP

——————— m—————

APS  0.262 3
(0.026)
10.263

MOD  -0.125 0.170
(0.023) |
-5.472

APD 0211 0288
(0.028) (0.055)
-7.450  5.216
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Indirect Effects of ETAon 'Y

SURFACE  DEEP

MOD  -0.125 --
(0.023)

-5.472

APD . -0211 --
(0.028)
-7.450

Total Effects of KSlon Y-

" QUAN  QUAL
MOS 0.114 0.093
(0.051) {0.047)
2228  1.971

APS 0083  0.067
(0.038) (0.034)
2,184 1.948
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MOD -0.039  0.069
(0.019) (0.022)

-2.078  3.220

APD -0.066 0.117
(0.030) (0.031)
2,173 3.771

Time used: 0.063 Seconds
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