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## 4784255327 MAJOR EDUCATIONAL RESEARCH

KEY WORD: INFORMATION LITERACY SKILLS, LITERATURE REVIEW SKILLS, CAUSAL MODEL
PATCHARA PIPITKUL: CAUSAL MODEL OF LITERATURE REVIEW SKILLS OF
STUDENTS OF FACULTY OF EDUCATION, THESIS PRINCIPAL ADVISOR :
PROF.SUWIMON WONGWANICH, Ph.D., 119 pp.

The purposes of this research were 1) to compare the level of literature review skills of
students of faculty of education among the pre-test and post-test; 2) to compare the level of literature
review skills of students of faculty of education between the experimental group taught by training kit
emphasizing literature review skills and those not receive the treatment; 3) to develop and validate
causal model of Literature Review Skills of students of faculty of Education. The samples consisted of
€0 graduate students of faculty of Education of Chulalongkorn University separated into 2 groups for
empirical study. These students attended the training program design to develop their literature
review skills using training kit developed by the researcher. The research lools were 2 evaluation
tests. The reliabilities for the information literacy skills tests were in the range of 0.545 - 0.866 and for
the literature review skills tests were in the range of 0.538 - 0.829. The research data were analyzed
by employing SP5S for Window for descriptive statistics, Pearson's Product Moment correlation
ceefficient, and linear structural equation model (LISREL).

The research results were as fullows:

1) Afer attending the program, the level of literature review skills of students were
significantly higher than before at .01 level of statistical significance.

2) The level of literature review skills of students in experiment group were significantly
higher than the contral group at .01 level of statistical significance.

3) The causal model was fitted with the empirical data (* =31.85, di=41, P=0.84669, GFI =
0.91, AGFI=0.85, RMR=96.04, RMSEA=0.000. The model accounted for 76% of literature review skills
of students of faculty of education. The rausal variables which had direct effects on literature review
skills were literature review skill emphasized - training program (0.56), information literacy skills (0.47),

and English skill (0.19).
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DATE: 5/ 7/2008
TIME: 9:36
LISREL 853
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.
Copyright by Scientific Software International, Inc., 1981-2002
Use of this program is subject to the terms specified in the
Universal Copyright Convention.
Literature Review Model (postmodel)
DA NI=11 NO=60 MA=CM
LA
IL1IL2 IL3 IL4 IL5 LR1 LR2 LR3 LR4 TREAT ENG
KM
1.000
0.078 1.000
0.031 0.312 1.000
0.299 0.764 0.702 1.000
0.108 0.254 0.499 0.104 1.000
0.209 0.204 0.069 0.053 0.085 1.000
0.208 0.519 0.494 0.659 0.149 0.468 1.000
0.300 0.319 0.3720.422 0.301 0.792 0.367 1.000
0.301 0.252 0.393 0.213 0.357 0.901 0.202 0.811 1.000
0.000 0.000 0.000 0.000 0.000 0.933 0.621 0.810 0.836 1.000
0.065 0.202 0.049 0.090 0.090 0.368 0.177 0.297 0.367 0.320 1.000
ME
3.433 3.567 2.667 2.667 3.033 4.000 4.883 4.883 4.817 0.500 445.533
SD
0.810 1.943 0.914 1.866 0.991 2.415 1.814 1.887 2.111 0.504 36.777
SE
1234567891011/
MO NX=2 NY=9 NK=2 NE=2 LY=FU,FI LX=FU,FI BE=FU,FI GA=FU,FI PS=DI,FR TE=FU,FI TD=FU,FI
LE
ILLR
LK
TREATMENT CUTEP
FRLY(1,1) LY(2,1) LY(3,1) LY(4,1) LY(5,1) LY(6,2) LY(7,2) LY(8,2) LY(9,2)
FRLX(1,1) LX(2,2) BE(2,1) GA(1,2) GA(2,1) GA(2,2)
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(7,4) TE(9,7)
FI GA(1,2) GA(2,2)
ST 0.5 GA(1,2) GA(2,2)
PD



OU SE TV MI EF RS SS AD=0OFF IT=1000

Literature Review Model (postmodel)

Number of Input Variables 11

Number of Y - Variables 9
Number of X - Variables 2

Number of ETA - Variables 2
Number of KSI - Variables 2

Number of Observations 60

Literature Review Model (postmodel)

Covariance Matrix

IL1 IL2 IL3 IL4 IL5

LR1

IL1 1.31

IL2 0.12 7.55

IL3 002 055 167

IL4 0.45 2.77 1.20 6.96

IL5 009 049 045 0.19

LR1 0.41 0.96 0.15 0.24

LR2  0.31 183 082 223

LR3 046 117 064 149

LR4  0.51 1.03 076 0.84
TREAT -- -- -- -- --

ENG 194 1443 165 6.18

Covariance Matrix

LR2 LR3 LR4  TREAT

LR2 6.58
LR3 1.26 712
LR4 0.77 3.23 8.91
TREAT 0.57 0.77 0.89 0.51
ENG 11.81 20.61 2849 5.93

Literature Review Model (postmodel)
Parameter Specifications
LAMBDA-Y
IL LR
IL1 0 0
IL2 1 0
IL3 2 0
IL4 3 0
IL5 4 0
LR1 0
LR2 0 5
LR3 0 6

1.96

0.20
0.27
0.56
0.75
1.14
3.28

ENG

2705.10

11.66
2.05
3.61
4.59

32.68
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LR4 0 7
LAMBDA-X
TREATMEN  CUTEP

GAMMA

TREATMEN  CUTEP

LR 11 0
PHI

TREATMEN  CUTEP

TREATMEN 0
CUTEP 12 0

PSI
IL LR
13 14
THETA-EPS
L1 IL2 IL3 L4 IL5 LR1
IL1 15
IL2 0 16
IL3 0 0 17
IL4 0 0 0 18
ILS 0 0 0 0 19
LR1 0 0 0 0 0 20
LR2 0 0 0 21 0 0
LR3 0 0 0 0 0 0
LR4 0 0 0 0 0 0
THETA-EPS

LR2 LR3 LR4
LR2 22
LR3 0 23
LR4 24 0 25
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Literature Review Model (postmodel)
Number of Iterations = 15
LISREL Estimates (Maximum Likelihood)
LAMBDA-Y
IL LR
IL1 0.90 --
L2 1.44 --
(0.46)
3.15
IL3 063 --
(0.21)
297
IL4 1.57 --
(0.44)
3.53
IL5  0.46 --
(0.22)
2.09
LR1 -- 261
LR2 -- 124
(0.38)
3.25

LR3  -- 179
(0.41)
4.41
R4 -- 218
(0.47)
4.69
LAMBDA-X
TREATMEN ~ CUTEP
TREAT 072  --
(0.07)
10.86
ENG -- 5898
(5.13)
11.49



2.88
GAMMA
TREATMEN  CUTEP
IL -- 055
LR 056 0.19
(0.13)
4.18
Covariance Matrix of ETA and KSI

IL LR TREATMEN  CUTEP

IL 1.00
LR 0.63 1.00
TREATMEN 0.10 0.64 1.00
CUTEP 0.55 0.55 0.18 1.00
PHI
TREATMEN  CUTEP
TREATMEN 1.00
CUTEP 0.18 1.00
(0.13)
1.44
PSI
Note: This matrix is diagonal.
IL LR
0.69 0.24
(0.30) (0.13)
2.33 1.77
Squared Multiple Correlations for Structural Equations
IL LR
0.31 0.76

Squared Multiple Correlations for Reduced Form

Reduced Form
TREATMEN  CUTEP
IL -- 0.55
LR 0.56 0.45
(0.13)  (0.09)
4.18 5.00
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THETA-EPS
L1 L2 I3 I4 U5 LRI
L1 1.19
(0.29)
412
L2 -- 614
(1.29)
4.75
L3 -- - 140
(0.29)
4.85
L4 --  --  -- 519
(1.16)
4.48
1 =7
(0.35)
519
RT  -- - ==  -= - 682
(1.55)
4.39
LR2  --  -- == 138 - --
(0.79)
1.74
LR3  -- - e e o -
R4 -- - e e o -
THETA-EPS

LR2 LR3 LR4

LR2 5.39
(1.07)
5.06
LR3 -- 459
(0.97)
4.71
LR4 -1.24 -- 5.14
(0.78) (1.19)
-1.60 4.33

Squared Multiple Correlations for Y - Variables

IL1 IL2 IL3 IL4

ILS LR1

0.41 0.25 0.22 0.32

0.1 0.50

Squared Multiple Correlations for Y - Variables
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0.22 0.41 0.48
Squared Multiple Correlations for X - Variables
TREAT ENG
1.00 1.00
Goodness of Fit Statistics
Degrees of Freedom = 41
Minimum Fit Function Chi-Square = 37.26 (P = 0.64)
Normal Theory Weighted Least Squares Chi-Square = 31.85 (P = 0.85)
Estimated Non-centrality Parameter (NCP) = 0.0
90 Percent Confidence Interval for NCP = (0.0 ; 6.61)
Minimum Fit Function Value = 0.63
Population Discrepancy Function Value (FO) = 0.0
90 Percent Confidence Interval for FO = (0.0 ; 0.11)
Root Mean Square Error of Approximation (RMSEA) = 0.0
90 Percent Confidence Interval for RMSEA = (0.0 ; 0.052)
P-Value for Test of Close Fit (RMSEA < 0.05) = 0.94
Expected Cross-Validation Index (ECVI) = 1.54
90 Percent Confidence Interval for ECVI = (1.54 ; 1.65)
ECVI for Saturated Model = 2.24
ECVI for Independence Model = 2.74
Chi-Square for Independence Model with 55 Degrees of Freedom = 139.50
Independence AIC = 161.50
Model AIC = 81.85
Saturated AIC = 132.00
Independence CAIC = 195.54
Model CAIC = 159.21
Saturated CAIC = 336.23
Normed Fit Index (NFI) = 0.73
Non-Normed Fit Index (NNFI) = 1.06
Parsimony Normed Fit Index (PNFI) = 0.55
Comparative Fit Index (CFI) = 1.00
Incremental Fit Index (IFI) = 1.04
Relative Fit Index (RFI) = 0.64
Critical N (CN) = 103.85
Root Mean Square Residual (RMR) = 96.04
Standardized RMR = 0.14
Goodness of Fit Index (GFI) = 0.91
Adjusted Goodness of Fit Index (AGFI) = 0.85
Parsimony Goodness of Fit Index (PGFI) = 0.56
Literature Review Model (postmodel)
Summary Statistics for Fitted Residuals

Smallest Fitted Residual = -773.05
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Median Fitted Residual = -0.56
Largest Fitted Residual = 0.70

Stemleaf Plot

-7

-6|

-5|

-4

-3

-2|

-1)

- 0|55443332100000000000000000000000000000000000000000000000000000000

Standardized Residuals

L1 IL2 IL3 IL4 IL5 LR1

L1 -3.46

L2 -3.25 -3.52

IL3  -324 -1.08 -352

L4 -2.70 0.82 0.68 -2.65

ILs -1.86 -045 0.83 -1.51 -3.52

LR1T -184 133 -177 -237 -099 -3.07
LR2 -094 082 080 -088 -021 -1.66
LR3 -126 -055 -019 -036 0.09 -1.56
LR4 -146 -1.04 -027 -155 022 -1.56
TREAT -0.52 -041 -0.38 -046 -0.26 -0.41
ENG -245 -200 -249 -287 -143 -245
Standardized Residuals

LR2 LR3 LR4  TREAT ENG

LR2 -1.94
LR3 -1.62 -2.99
LR4 -254 121 -2.99
TREAT -0.03 -0.39 -0.84 -3.72
ENG -190 -245 -251 -3.72  -3.72
Summary Statistics for Standardized Residuals
Smallest Standardized Residual = -3.72
Median Standardized Residual = -1.53
Largest Standardized Residual = 0.83
Literature Review Model (postmodel)

Qplot of Standardized Residuals
B
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X XX

e . XXX

Standardized Residuals
Literature Review Model (postmodel)
Modification Indices and Expected Change
Modification Indices for LAMBDA-Y

IL LR
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Lt 11.73 1.95

IL2 -- 0.00
IL3 -- 0.00
IL4 -- 0.33
IL5 -- 0.04

LR1 2.21 3.15

LR2 0.58 --
LR3 0.48 --
LR4 0.22 --

Expected Change for LAMBDA-Y

L1 -098 -0.28

IL2 -- 0.00
IL3 -- 0.01
IL4 -- -0.29
ILS -- 0.06

LR1 -1.00 -3.51

LR2 0.42 --
LR3 0.36 --
LR4 0.29 --

Standardized Expected Change for LAMBDA-Y

L1 -098 -0.28

IL2 -- 0.00
IL3 -- 0.01
L4 -- -0.29
IL5 -- 0.06

LR1T -1.00 -3.51

LR2 0.42 --
LR3 0.36 --
LR4 0.29 --

Modification Indices for LAMBDA-X
TREATMEN  CUTEP

ENG  0.00 --
Expected Change for LAMBDA-X
TREATMEN  CUTEP

TREAT -- 0.33
ENG -0.93 --

Standardized Expected Change for LAMBDA-X



TREATMEN  CUTEP

ENG -0.93 --
Modification Indices for BETA
IL LR
L 1173 291
LR -- 315
Expected Change for BETA
IL LR
L -1.09 -0.34
LR -- -1.35
Standardized Expected Change for BETA

LR .- -1.35
Modification Indices for GAMMA
TREATMEN  CUTEP
IL 0.31 11.73
LR -- 3.15
Expected Change for GAMMA
TREATMEN  CUTEP
IL  -0.08 -0.60
LR -- -0.26
Standardized Expected Change for GAMMA
TREATMEN  CUTEP
IL  -0.08 -0.60
LR -- -0.26
Modification Indices for PHI
Note: This matrix is diagonal.
TREATMEN  CUTEP
-- 13.82
Expected Change for PHI
Note: This matrix is diagonal.
TREATMEN  CUTEP
-- 21

Standardized Expected Change for PHI
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Note: This matrix is diagonal.

TREATMEN  CUTEP

-- 21

Modification Indices for PSI

LR 3.15 --

Expected Change for PSI

LR 0.32 --
Standardized Expected Change for PSI

LR 0.32 --
Modification Indices for THETA-EPS

IL1 L2 IL3 IL4 IL5 LR1
IL1 --
L2 247 --
L3 273 004 --
L4 048 259 1.71 --
IL5 0.29 0.01 1.77 0.93 --
LR1 0.17  0.01 085 087 022 --
LR2 0.00 1.04 1.45 -- 0.13 0.02
LR3  0.00  0.01 023 115 022 003
LR4 004 000 095 027 08 034
Modification Indices for THETA-EPS
LR2 LR3 LR4
LR2 --
LR3  1.18 --
LR4 -- 0.00 --
Expected Change for THETA-EPS
IL1 IL2 IL3 IL4 IL5 LR1

IL1 --

L2 -0.74 --

IL3 -0.36 -0.09 --

IL4  -0.31 1.40 0.53 --
IL5 -0.13 0.04 0.30 -0.42
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LR1 0.19  -0.11 -0.43 -0.85 -0.24
LR2 002 080 045 -- 015
LR3 002 007 018 076 0.19
LR4 008 -0.05 039 -042 041
Expected Change for THETA-EPS
LR2 LR3 LR4

LR4 -- 0.00 --

Modification Indices for THETA-DELTA-EPS

-0.13
0.17
0.69

IL1 IL2 IL3 IL4 ILS LR1

TREAT 0.09 0.10 0.24 0.01 0.23
ENG 006 006 107 053 0.18
Modification Indices for THETA-DELTA-EPS

LR2 LR3 LR4
TREAT  0.57  0.11 0.14
ENG  0.51 0.83  0.87
Expected Change for THETA-DELTA-EPS

0.01
0.03

IL1 IL2 IL3 IL4 IL5 LR1

TREAT -0.03 -0.06 -0.05 0.02 -0.05
ENG -2.08 -449 -867 -1201 -3.82
Expected Change for THETA-DELTA-EPS
LR2 LR3 LR4
TREAT 0.16 0.07  -0.10
ENG -11.18 -14.05 -15.99

Modification Indices for THETA-DELTA

TREAT ENG
TREAT 3.15
ENG 2.22 --

Expected Change for THETA-DELTA

TREAT ENG
TREAT  -1.26
ENG 9.49 --

Maximum Modification Index is  13.82 for Element ( 2, 2) of PHI

Literature Review Model (postmodel)
Standardized Solution
LAMBDA-Y

IL LR

-0.03
-3.60
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IL1 0.90 --
IL2 1.44 --
IL3 0.63 --
IL4 1.57 --
IL5 0.46 --
LR1 -- 2.61
LR2 -- 1.24
LR3 -- 1.79
LR4 -- 2.18
LAMBDA-X

TREATMEN  CUTEP

LR 047 --
GAMMA
TREATMEN  CUTEP
IL -- 055
LR 056 0.19
Correlation Matrix of ETA and KSI

IL LR TREATMEN  CUTEP

L 1.00
LR 063 1.00
TREATMEN 0.10 0.64 1.00
CUTEP 055 055 018 1.00
PSI
Note: This matrix is diagonal.
IL LR

0.69 0.24

Regression Matrix ETA on KSI (Standardized)

TREATMEN CUTEP
IL -- 0.55
LR 0.56 0.45
Literature Review Model (postmodel)
Total and Indirect Effects

Total Effects of KSI on ETA

114



TREATMEN  CUTEP
IL -- 0.55
LR 0.56 0.45
(0.13)  (0.09)
4.18 5.00

Indirect Effects of KSI on ETA

TREATMEN  CUTEP

IL -- --
LR -- 0.26

(0.09)

2.88

Total Effects of ETA on ETA

L LR
L. -
LR 047  --
(0.16)
2.88

Largest Eigenvalue of B*B' (Stability Index) is 0.221

Total Effects of ETAon'Y
IL LR
IL1 0.90 --
IL2 1.44 --
(0.46)
3.15

IL3 0.63 --
(0.21)
297
IL4 1.57 --
(0.44)
3.53
IL5 0.46 --
(0.22)
2.09
LR1 1.22 2.61
(0.43)
2.88
LR2 0.58 1.24
(0.23) (0.38)
2.49 3.25
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LR3

LR4

Indirect Effects of ETAon Y

IL3
IL4
ILS

LR1

LR2

LR3

LR4

Total Effects of KSl on Y

IL2

IL3

IL4

ILS

LR1

TREATMEN

0.84 1.79

(0.28) (0.41)
2.95 4.41

1.03 2.18

(0.33) (0.47)
3.06 4.69

1.22 --
(0.43)
2.88
0.58 --
(0.23)
2.49
0.84 --
(0.28)
2.95
1.03 --
(0.33)
3.06

-~ 050
-~ 080
(0.25)
3.15

- 035
(0.12)
2.97

-~ 087
(0.25)
3.53

-~ 026
(0.12)
2.09

147 118
(0.35) (0.24)
418 500

CUTEP
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LR2

LR3

LR4

Literature Review Model (postmodel)
Standardized Total and Indirect Effects

Standardized Total Effects of KSI on ETA

IL
LR

Standardized Indirect Effects of KSI on ETA

LR

Standardized Total Effects of ETA on Y

IL1
IL2
IL3
L4
IL5
LR1
LR2
LR3
LR4

Standardized Indirect Effects of ETAon' Y

(0.22)
3.10

(0.26)
3.92

(0.29)
4.16

TREATMEN

0.56

TREATMEN

0.47

IL

0.90
1.44
0.63
1.57
0.46
1.22
0.58
0.84
1.03

0.70

1.00

1.23

0.56
(0.18)
3.1
0.81
(0.20)
4.14
0.99
(0.22)
4.42

CUTEP

0.55
0.45

CUTEP

0.26

LR

LR

2.61
1.24
1.79
2.18

LR

IL1
IL2
IL3
IL4
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ILS

LR1
LR2
LR3
LR4

1.22 --
0.58 --
0.84 --
1.03 --

Standardized Total Effects of KSI on' Y

TREATMEN  CUTEP
IL1 -- 050
L2 -- 080
IL3 -- 035
IL4 -- 0.87
IL5 -- 026
LR1 1.47 1.18
LR2 070 0.6
LR3 1.00 0.81
LR4 123 099
Time used:

0.141 Seconds
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