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# # 4883752827, MAJOR EDUCATIONAL RESEARCH

KEY WORD: A CAUSAL MODEL / APPROFRIATENESS / NEEDS ASSESSMENT / QUALITATIVE DATA AMALYSIS
WANNA SINTHAM: A CAUSAL MODEL OF THE NEEDS OF THE APPROPRIATENESS OF EDUCATIONAL
QUALITATIVE DATA ANALYSIS. THESIS ADVISOR: PROF SUWIMON WONGWANICH, Ph.D., 208 pp.

The purposes of this research wera: 1) 1o study the characleristics of qualitative data analysis in the educational
research 2) to analyze the appropriateness of qualitalive dala analysis in the educational research 3) to determine the
needs of qualitative data analysis in the educational research, and 4) lo develop a causal model of the appropriateness of
educational qualitalive data analysis by synihesizing educafional research which applied qualitative data analysis
approach. The research populations were 124 Master Theses of the Faculty of Education, Chulalongkom University during
2001-2004 academic years. The instruments of the study wera the Information MNole Form, the Appropristeness of
Qualitative Data Analysis Form and the Needs of the Appropriateness of Educational Qualitative Data Analysis Form, The
data were analyzed by using SPSS for Windows and LISREL.

The research findings were summarized as follows:

1. For the research characienstics, it was found thal the majarity of the Master's theses was produced by femala
researchers more than males and was mostly in lhe area of educational research. Their conlents were mainly focused on
teaching and learning management (o develop stwdents’ capablliies. In addition, the research studied was mostly in the
secondary education level which fheir main purposes were 10 describa the process, and 1o study psychological theories,
administration and educational management. Compuler Use for qualialive data analysis was quite low at only 1.61
percenl. Two types of mixed methodologies were dominant-less dominant design and two-phase design. From 62 theses
which applied dominani-less dominant design, it was found that 58 ol them using quantitative dominant-less dominant
design and the remaining 4 using qualitative dominant-less design.

2. Generally, the appropriateness of qualilalive mﬁ.wa‘HS in educalicnal research were at a good level
{mean = 39.47). The approprialeness of tha qualilalive dala analysis process on dala reduction, dala displaying, and
conclusioniverification were al. Ihe average level (mean.= 317, 285 and 3.33, respeclively). Furthermore, (he
appropriateness of the gualitalive data analysis using inductive analysis method, data distribution, and conlent analysis
were also appropriate al the average level (mean = 2.90, 3.23 and 3.17, respectively), while data comparison was
appropriale at a rather low level {mean = 2.25).

3. For the appropriateness of the quaitative dala anabysis process, the most significant needs was data
verification via triangulaion (PNl =1422) whie data comparison was the most significanl needs for the
appropriateness of the qualitalive data analysis method (PNI__, =1.446].

4, Faclors mostly influenced the needs of the appropriatenass of the qualitative data analysis on educational
rasearches were the researchers’ background, followed by the farms of research methodology, and the characteristics of
research reporting. A causal model of the needs of the approprialeness of the educational qualitative data analysis was in

accordance with the empirical dala. { 4 =42.76, df=45, p=.66 and GFI=95). The model accounted for 39% percent of
variance of the needs of the appropriateness of the qualitative data analysis,
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15197 4.62 ALRRY AEINLTIENUUNIASEIY AANLSERVBAUANNUSLULINESAY Anrilnidas-luiaas-aaaAu (KMO) uasAEnAa

Bartlett's test of sphericity aaimaLls

SEX MAJOR TYPES DSGNMET TIME COMP REDUC DISPLAY CONCLUS ANALYTIC TYPOLO COMPARE CONTENT
SEX 1.000
MAJOR
0.173 1.000
TYPES 0.013 -0.044 1.000
DSGNMET 0.05 -0.079 -0.012 1.000
TIME 0.114 .182* 0.037 0.006 1.000
COMP -0.065 A79* -0.097 0.17 0.074 1.000
REDUC -0.176 =379 =274 -0.174 -0.112 e 1.000
DISPLAY -0.024 - 4727 -.252** -0.013 -0.163 -0.11 .500™* 1.000
CONCLUS -0.098 =337 -211* -0.117 -0.124 -0.142 .594** .393** 1.000
ANALYTIC 0.026 -.263** -.269* -.235" -0.108 -.198* AT0** .356™* 400** 1.000
TYPOLO 0.032 -.298™* -.213* -.201* -0.086 =245 4877 341 4297 .934** 1.000
COMPARE 0.026 =275 -.228* -.200* -0.031 — o 457 .324** 413 .937** .964** 1.000
CONTENT 0.003 -.215* -0.141 0.057 -0.044 -0.118 337 0.12 .313** .386™* 4427 446 1.000
Mean 0.726 0.339 0.363 0.363 3.565 0.016 0.688 1.349 0.55 1.575 1.629 1.687 0.47
S.D. 0.448 0.475 0.483 0.483 1.629 0.126 0.481 1.433 0.299 0.905 0.867 0.776 0.39

uN8Lue: *p<.01, *p<.05

KMO Measure of sampling Adequacy = .803

Bartlett's test of sphericity Approx. Chi-square = 857.252, p<.000 df = 78
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AHIMNNZANTBIN193LAT TRy aITIAnININ (NEEDS) 8nnviga Ae HRndstesinddy
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o

(BACKGR) 72489N1A2 25ALTNUN15348 (RES_MET) WAZANHULIDITILIIUN1TIA ¢

(RES_CLS) ANNAAY Faudnalunngnedl 4.63 wazanna1ng 4.21

A1519% 4.63 HANITIATIZUANNADAARBITDIINLAAL TR UATDITAR I dInasa
ANNABINTANTUAUANNUINZANTDINTILATIZRT DAL TIA NN

Aauilssivig
GA SE t

BACKGR -0.48 0.20 -2.42*
RES_CLS -0.27 0.07 -3.95%*
RES_MET -0.28 0.07 -3.93**

saudsdunalaniauan -

LX SE t ANUTEN

SEX 0.10 0.06 1.73 0.05
MAJOR 0.43 0.16 2.67* 0.79
TYPES 0.48 0.03 15.84* 1.00
DSGNMET 0.49 0.03 15.84** 1.00
TIME 0.83 0.12 6.98** 0.66
COMP 0.13 0.01 15.81* 1.00
REDUC 0.41 - - 0.72
DISPLAY 0.82 0.13 6.08** 0.32
CONCLUS 0.22 0.03 7.33** 0.49
ANALYTIC 0.59 0.09 6.42** 0.42
TYPOLO 0.51 0.08 6.28* 0.34
COMPARE 0.46 0.07 6.11*% 0.35
CONTENT 0.15 0.04 3.87** 0.14
ANN15lAgadsgmands (NEEDS) 39

Chi-square=42.76 , df=45, P=0.56751, GFI=0.95, AGFI=0.90

**p<.01, *p<.05
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DATE: 5/ 7/2007
TIME: 20:57

LI SREL 8.72
BY

Karl G. J”reskog & Dag S’rbom

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

Lincolnwood, IL 60712, U.S.A.

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 E:\LISREL\NEEDS-NA.Spl:

CAUSAL MODEL

DA MA=CM NG=1 NI=13 NO=124

LA

REDUC DISPLAY CONCLUS ANALYTIC TYPOLO COMPARE CONTENT SEX PROGRAM TYPE DESIGN TIME
COMP

KM=E:\LISREL_2\COR.TXT

ME=E:\LISREL_2\ME.TXT

SD=E:\LISREL_2\SD.TXT

MO NX=6 NY=7 NE=1 NK=3 C

LX=FU,Fl LY=FU,FIl GA=FU,FI BE=FU,FI PH=FU,Fl PS=SY,FR TD=FU,FI TE=FU,FI
FRLX11LX21LX32LX42LX53ILXG63
FRLY11LY21LY31LY41LY51LY6G61LY 71

FR GA11GA12GA13

FR PH11PH 2 2PHS33

FRTD11 TD 22

ST1TD 55

FRTE11TE22 TE3 3 TE44TES55TE6 6 TE 7 7
FR TE65TE43 TE6 1TE74TE41TE75TE42TEG62TE45TE 46
FRTD65TD43TDb24Tb23TO26 T34 TD16PH23TH22TE76TH 2 3 TD
15
STOLX23 LX521LX 33
ST 0.1 PH 2 3 TH54TH51TH52 TH 5 3 TH 5 6
ST 0.1 TD 25
LE
NEEDS
LK
BACKGR RES_CLS RES_PRO
PATH DIAGRAM
OU SE TV RS EF Ml SS FS SC MR ND=2 AD=0FF
CAUSAL MODEL
Number of Input Variables 13
Number .of Y - Variables 7
Number of X - Variables 6
Number of ETA - Variables 1
Number of KSI - Variables 3
Number of Observations 124
CAUSAL MODEL
Covariance Matrix
REDUC DISPLAY CONCLUS ANALYTIC TYPOLO COMPARE
REDUC 0.23
DISPLAY 0.34 2.05
CONCLUS 0.09 0.17 0.09
ANALYTIC 0.20 0.46 0.11 0.82
TYPOLO 0.20 0.42 0.11 0.73 0.75
COMPARE 0.17 0.36 0.10 0.66 0.65 0.60

CONTENT 0.06 0.07 0.04 0.14 0.15 0.13



SEX -0.04
PROGRAM -0.09
TYPE -0.06
DESIGN -0.04
TIME -0.09
COMP -0.01

-0.02
-0.32
-0.17
-0.01
-0.38
-0.02

Covariance Matrix

CONTENT

CONTENT 0.15
SEX 0.00
PROGRAM -0.04
TYPE -0.03
DESIGN 0.01
TIME -0.03
COMP -0.01

Covariance Matrix

COMP 0.02

CAUSAL MODEL

Parameter Specifications

LAMBDA-Y
NEEDS
REDUC 0
DISPLAY 1
CONCLUS 2
ANALYTIC 3
TYPOLO 4
COMPARE 5
CONTENT 6
LAMBDA-X
BACKGR
SEX 7
PROGRAM 8
TYPE 0
DESIGN 0
TIME 0
COMP 0
GAMMA
BACKGR
NEEDS 13
PHI
BACKGR
BACKGR 0
RES_CLS 0
RES_PRO 0
PSI
NEEDS
17
THETA-EPS

DISPLAY

0.23
-0.01
-0.02

0.14

0.01

CONCLUS

0.23
0.00
0.03
-0.01

ANALYTIC

0.01
-0.12
-0.09
-0.08
-0.12
-0.02

TYPOLO

COMPARE
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REDUC 18
DISPLAY 0 19
CONCLUS 0 0 20
ANALYTIC 21 22 23 24
TYPOLO 0 0 0 25 26
COMPARE 27 28 0 29 30 31
CONTENT 0 0 0 32 33 34
THETA-EPS
CONTENT
CONTENT 35
THETA-DELTA-EPS
REDUC DISPLAY CONCLUS = ANALYTIC TYPOLO COMPARE
SEX 0 0 0 0 0 0
PROGRAM 0 Sil 38 0 0 0
TYPE 0 0 0 0 0 0
DESIGN 0 0 0 0 0 0
TIME 0 0 0 0 0 0
COMP 0 0 0 0 0 0
THETA-DELTA-EPS
CONTENT
SEX 0
PROGRAM 0
TYPE 0
DESIGN 0
TIME 0
COMP 0
THETA-DELTA
SEX PROGRAM TYPE DESIGN TIME COMP
SEX 36
PROGRAM 0 39
TYPE 0 40 0
DESIGN 0 41 42 0
TIME 43 0 0 0 0
COMP 44 45 0 0 46 0

CAUSAL MODEL
Number of Iterations =332
LISREL Estimates (Maximum Likelihood)

LAMBDA-Y

REDUC 0.41

DISPLAY 0.82

CONCLUS 0.22

ANALYTIC 0.59

TYPOLO 0.51



COMPARE 0.46
(0.07)
6.11
CONTENT 0.15
(0.04)
3.87

LAMBDA-X
BACKGR
SEX 0.10
(0.06)
1.73
PROGRAM 0.43
(0.16)
2.67
TYPE - -
DESIGN - -
TIME '
COMP - -

GAMMA

BACKGR
NEEDS -0.48
(0.20)
-2.42

RES_CLS

0.48
(0.03)
15.84

0.49
(0.03)
15.84

RES_CLS

RES_PRO

0.83
(0.12)
6.98

0.13
(0.01)
15.81

RES_PRO

Covariance Matrix of ETA and KSI

NEEDS

NEEDS 1.00

BACKGR -0.48

RES_CLS -0.28

RES_PRO -0.29
PHI

BACKGR

BACKGR 1.00

RES_CLS - -

RES_PRO - -
PSI

NEEDS

0.61

(0.22)

BACKGR

RES_CLS

0.03
(0.05)
0.63

RES_CLS

RES_PRO

1.00

RES_PRO

1.00

195



Squared Multiple Correlations for Structural Equations

NEEDS
0.39
THETA-EPS
REDUC ~ DISPLAY  CONCLUS
REDUC 0.07
(0.02)
3.63
DISPLAY - - 1.40
(0.20)
7.10
CONCLUS - - 5 0.05
(0.01)
6.12
ANALYTIC -0.03 0.00 -0.01
(0.02) (0.04) (0.01)
-1.64 -0.08 -1.36
TYPOLO - - F Y "
COMPARE -0.01 0.00 by -
(0.01) (0.02)
-1.45 -0.13
CONTENT - - - - —
THETA-EPS
CONTENT
CONTENT 0.13
(0.02)
7.61

Squared Multiple Correlations for

REDUC

DISPLAY

CONCLUS

Squared Multiple Correlations for

CONTENT

THETA-DELTA-EPS

REDUC  DISPLAY  CONCLUS

SEX - - - - - -
PROGRAM - - -0.16 0.00
(0.05) (0.01)

-3.18 -0.27

ANALYTIC

0.47
(0.08)
5.57

0.43
(0.07)
6.00

0.39
(0.07)
5.86
0.05

(0.03)
1.94

Y - Variables

ANALYTIC

Y - Variables

ANALYTIC

TYPOLO

0.49
(0.07)
7.11

0.41
(0.06)
6.67

0.08
(0.03)
2.94

TYPOLO

TYPOLO

COMPARE

0.39
(0.06)
6.69

0.07
(0.02)
2.90

COMPARE

COMPARE



TYPE - - - - - - - - - -
DESIGN - - - - - - - - - -
TIME 0.10 0.10 0.10 0.10 - -
COMP - - - - - - - - - -
THETA-DELTA-EPS
CONTENT
SEX - -
PROGRAM - -
TYPE - -
DESIGN - -
TIME - -
COMP - -
THETA-DELTA
SEX PROGRAM TYPE DESIGN TIME
SEX 0.19
(0.03)
7.51
PROGRAM - - 0.05
(0.13)
0.36
TYPE - - -0.02 -=
(0.02)
-1.01
DESIGN - - -0.01 -0.24 - -
(0.02) (0.03)
-0.39 -7.84
TIME 0.10 0.10 — - - 1.00
(0.07)
1.50
COMP 0.00 0.01 - - - - -0.17
(0.01) (0.01) (0.02)
-0.67 2.56 -6.77
Squared Multiple Correlations for X - Variables
SEX PROGRAM TYPE DESIGN TIME
0.05 0.79 1.00 1.00 0.66

Goodness of Fit Statistics

Degrees of Freedom 45

Minimum Fit Function Chi-Square

46.45 (P = 0.41)

Normal Theory Weighted Least Squares Chi-Square = 42.76 (P = 0.57)

Estimated Non-centrality Parameter (NCP) = 0.0

90 Percent Confidence Interval for NCP = (0.0 ; 16.94)

Minimum Fit Function Value = 0.38
Population Discrepancy Function Value (FO) =
90 Percent Confidence Interval for FO = (0.0 ;
Root Mean Square Error of Approximation (RMSEA)

0.0
0.14)
= 0.0

90 Percent Confidence Interval for RMSEA = (0.0 ; 0.055)

P-Value for Test of Close Fit (RMSEA < 0.05) = 0.92
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Expected Cross-Validation Index (ECVI) = 1.11
90 Percent Confidence Interval for ECVI = (1.11 ; 1.25)
ECV1 for Saturated Model = 1.48
ECVI for Independence Model = 7.76

Chi-Square for Independence Model with 78 Degrees of Freedom = 928.94
Independence AIC = 954.94
Model AIC = 134.76
Saturated AIC = 182.00
Independence CAIC = 1004.60
Model CAIC = 310.49
Saturated CAIC = 529.65

Normed Fit Index (NFI) = 0.95
Non-Normed Fit Index (NNFI1) = 1.00
Parsimony Normed Fit Index (PNFI) = 0.55

Comparative Fit Index (CFl1) = 1.00
Incremental Fit Index (IF1) = 1.00
Relative Fit Index (RFl1) = 0.91

Critical N (CN) = 186.26

Root Mean Square Residual (RMR) = 0.043
Standardized RMR = 0.053
Goodness of Fit Index (GFI) = 0.95

Adjusted Goodness of Fit Index (AGFI) = 0.90
Parsimony Goodness of Fit Index (PGFl) = 0.47
CAUSAL MODEL
Fitted Covariance Matrix
REDUC DISPLAY CONCLUS  ANALYTIC TYPOLO COMPARE
REDUC 0.23
DISPLAY 0.33 2.07
CONCLUS 0.09 0.18 0.09
ANALYTIC 0.21 0.48 0.11 0.82
TYPOLO 0.21 0.42 o=t 0.73 0.75
COMPARE 0.18 0.37 0.10 0.65 0.65 0.60
CONTENT 0.06 0.12 0-03 0.14 0.15 0.13
SEX -0.02 -0.04 -0.01 -0.03 -0.02 -0.02
PROGRAM -0.08 -0.33 -0.05 -0.12 -0.10 -0.09
TYPE -0.05 -0.11 -0.03 -0.08 -0.07 -0.06
DESIGN -0.06 -0.11 -0.03 -0.08 -0.07 -0.06
TIME -0.06 -0.23 0.01 -0.14 -0.21 -0.08
COMP -0.01 -0.03 -0.01 -0.02 -0.02 -0.02
Fitted Covariance Matrix
CONTENT SEX PROGRAM TYPE DESIGN TIME
CONTENT 0.15
SEX -0.01 0.20
PROGRAM -0.03 0.04 0.23
TYPE -0.02 - - -0.02 0.23
DESIGN -0.02 - - -0.01 0.00 0.24
TIME -0.06 0.10 0.10 0.02 0.02 2.97
COMP -0.01 0.00 0.01 0.00 0.00 0.01
Fitted Covariance Matrix
COMP
COMP 0.02
Fitted Residuals
REDUC DISPLAY CONCLUS  ANALYTIC TYPOLO COMPARE
REDUC 0.00
DISPLAY 0.01 -0.02
CONCLUS 0.00 -0.01 0.00
ANALYTIC -0.01 -0.02 -0.01 0.00
TYPOLO 0.00 0.01 0.00 0.01 0.00

COMPARE 0.00 -0.01 0.00 0.00 0.00 0.00



CONTENT 0.00 -0.05 0.01 0.00 0.00
SEX -0.02 0.02 0.00 0.04 0.04
PROGRAM 0.00 0.01 0.00 0.01 -0.02
TYPE -0.01 -0.07 0.00 -0.04 -0.02
DESIGN 0.02 0.10 0.01 -0.02 -0.01
TIME -0.02 -0.15 -0.07 -0.02 0.08
COMP 0.00 0.01 0.00 0.00 0.00
Fitted Residuals
CONTENT SEX PROGRAM TYPE DESIGN
CONTENT 0.00
SEX 0.01 0.00
PROGRAM -0.01 0.00 0.00
TYPE -0.01 0.00 0.01 0.01
DESIGN 0.03 0.01 -0.01 0.00 -0.01
TIME 0.03 -0.01 0.04 0.01 -0.02
COMP 0.00 0.00 0.00 -0.01 0.01

COmMP 0.00

Summary Statistics for Fitted Residuals

Smallest Fitted Residual = -0.32
Median Fitted Residual = 0.00
Largest Fitted Residual = 0.10

Stemleaf Plot
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Standardized Residuals
REDUC DISPLAY CONCLUS  ANALYTIC TYPOLO
REDUC -0.24
DISPLAY 0.51 -0.52
CONCLUS -0.63 -0.40 -1.61
ANALYTIC -0.83 -0.25 -0.51 0.34
TYPOLO -0.46 0.10 0.15 0.70 -0.10
COMPARE -0.53 -0.18 -0.23 0.43 0.56
CONTENT 0.65 -1.44 0.83 -0.55 -0.10
SEX -1.83 0.47 -0.37 1.36 1.27
PROGRAM -0.36 0.40 -0.30 0.31 -0.72
TYPE -0.61 -1.23 -0.18 -1.22 -0.68
DESIGN 0.96 1.87 1.12 -0.67 -0.45
TIME -0.37 -0.74 -1.77 -0.18 0.69
COMP 1.09 0.73 0.90 -0.12 -0.58
Standardized Residuals
CONTENT SEX PROGRAM TYPE DESIGN
CONTENT -0.10
SEX 0.50 0.44
PROGRAM -0.73 -0.60 -0.53
TYPE -0.47 0.15 0.88 1.61
DESIGN 1.93 0.55 -1.09 0.29 -1.60
TIME 0.54 -0.56 0.54 0.12 -0.25
COMP -0.12 -0.57 -0.96 -1.71 1.78

Standardized Residuals

-0.32
0.00

COMPARE

-1.80
0.52
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COMP -1.35

Summary Statistics for Standardized Residuals

Smallest Standardized Residual = -1.83
Median Standardized Residual = -0.18
Largest Standardized Residual = 1.93

Stemleaf Plot
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CAUSAL MODEL

Qplot of Standardized Residuals
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Standardized Residuals
CAUSAL MODEL

Modification Indices and Expected Change
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No Non-Zero Modification Indices for LAMBDA-Y

Modification Indices for LAMBDA-X

BACKGR

SEX - -
PROGRAM - -
TYPE 2.39
DESIGN 1.33
TIME 0.09
COMP 1.95

RES_CLS

RES_PRO

Expected Change for LAMBDA-X

BACKGR

SEX - -
PROGRAM - -
TYPE 0.17
DESIGN -0.13
TIME 0.05
COMP -0.05
Standardized

BACKGR

SEX - -
PROGRAM - =
TYPE 0.17
DESIGN -0.13
TIME 0.05
COMP -0.05

Completely Standardized

BACKGR

SEX - -
PROGRAM - -
TYPE 0.35
DESIGN -0.26
TIME 0.03
COMP -0.37

RES_CLS

RES_CLS

RES CLS

-0.03
0.04

RES_PRO

Expected Change for LAMBDA-X

RES_PRO

Expected Change for LAMBDA-X

RES._PRO

No Non-Zero Modification Indices for BETA

No Non-Zero Modification Indices for GAMMA

Modification Indices for PHI

BACKGR
BACKGR £
RES_CLS 0.25
RES_PRO 0.09

Expected Change for PHI

BACKGR
BACKGR - -
RES_CLS 0.15
RES_PRO -0.03

Standardized Expected Change for PHI

BACKGR
BACKGR - -
RES_CLS 0.15
RES_PRO -0.03

RES_CLS

RES_CLS

RES_CLS

RES_PRO

RES ‘PRO

RES_PRO

No Non-Zero Modification Indices for PSI

Modification Indices for THETA-EPS



REDUC DISPLAY CONCLUS  ANALYTIC TYPOLO
REDUC - -
DISPLAY 1.16 - -
CONCLUS 0.01 0.00 - -
ANALYTIC - - - - - - - -
TYPOLO 1.09 0.03 0.02 - - - -
COMPARE - - - - 0.10 - - - -
CONTENT 0.67 2.79 0.58 - - - -

Modification Indices for THETA-EPS
CONTENT

CONTENT - -

Expected Change for THETA-EPS

REDUC DISPLAY CONCLUS  ANALYTIC TYPOLO
REDUC - -
DISPLAY 0.05 E—
CONCLUS 0.00 0.00 - -
ANALYTIC - - — = - -~
TYPOLO -0.03 0.01 0.00 _ - -
COMPARE - - P 0.00 = - -
CONTENT 0.01 -0.06 0.01 = - -

Expected Change for THETA-EPS
CONTENT

CONTENT - -

Completely Standardized Expected Change for THETA-EPS

REDUC DISPLAY CONCLUS  ANALYTIC TYPOLO
REDUC - -
DISPLAY 0.08 -3
CONCLUS 0.01 0.00 —
ANALYTIC - - = s - -
TYPOLO -0.07 0.01 0.00 = - -
COMPARE ol - - -0.01 - - - -
CONTENT 0.05 -0.11 0.05 —— - -

Completely Standardized Expected Change for THETA-EPS
CONTENT

CONTENT - -

Modification Indices for THETA-DELTA-EPS

REDUC DISPLAY CONCLUS = ANALYTIC TYPOLO

SEX 3.77 0.66 0.09 0.25 0.39
PROGRAM 0.53 —= = 3 2.18 1.90
TYPE 0.01 0.49 0.11 1.30 0.46
DESIGN 0.11 2.59 0.49 0.33 0.12
TIME 0.25 0.19 2.95 3.79 1.78
COMP 0.20 0.14 0.35 1.08 0.00

Modification Indices for THETA-DELTA-EPS

CONTENT

SEX 0.20
PROGRAM 0.41
TYPE 0.04
DESIGN 3.53
TIME 0.00
COMP 0.13

Expected Change for THETA-DELTA-EPS
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REDUC
SEX -0.03
PROGRAM 0.01
TYPE 0.00
DESIGN 0.01
TIME 0.03
COMP 0.00
Expected
CONTENT
SEX 0.01
PROGRAM -0.01
TYPE 0.00
DESIGN 0.03
TIME 0.00
COMP 0.00

DISPLAY

0.01

CONCLUS

0.00

Change for THETA-DELTA-EPS

ANALYTIC

TYPOLO

COMPARE

Completely Standardized Expected Change for THETA-DELTA-EPS

SEX
PROGRAM
TYPE
DESIGN
TIME
COMP

REDUC

0.06
-0.01
0.02
0.03
0.03

DISPLAY

CONCLUS

ANALYTIC

TYPOLO

COMPARE

Completely Standardized Expected Change for THETA-DELTA-EPS

SEX
PROGRAM
TYPE
DESIGN
TIME
COMP

CONTENT

-0.01
0.14
0.01
0.03

Modification Indices for THETA-DELTA

SEX
PROGRAM
TYPE
DESIGN
TIME
COMP

SEX
PROGRAM
TYPE
DESIGN
TIME
COMP

SEX
PROGRAM
TYPE
DESIGN
TIME
COMP

PROGRAM

PROGRAM

Maximum Modification Index is

TYPE

Expected Change for THETA-DELTA

TYPE

-0.33

-0.01
-0.01

DESIGN

DESIGN

0.35
-0.05
0.02

Expected Change for THETA-DELTA

TYPE
-1.48
-0.01
-0.17

DESIGN

1.48
-0.06
0.24

1.87

5.84 for Element ( 6, 4) of THETA-DELTA
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CAUSAL MODEL

Covariances
Y - ETA
REDUC
NEEDS ~ 0.41
Y - ETA
CONTENT
NEEDS ____6?1;
Y - KSI
REDUC
BACKGR ___:5?56
RES_CLS -0.11
RES_PRO -0.12
Y - KSI
CONTENT
BACKGR  -0.07
RES_CLS -0.04
RES_PRO -0.04
X - ETA
SEX
NEEDS ~ -0.05
X - KSI
SEX
BACKGR ____6?16
RES_CLS - -
RES_PRO £

CAUSAL MODEL

DISPLAY

DISPLAY

PROGRAM

Factor Scores Regressions

ETA

REDUC

NEEDS . 1.05
ETA

CONTENT

NEEDS | 0.11
ETA

COMP

NEEDS  -0.27
KSI

REDUC

BACKGR  -0.34

RES_CLS 0.50

RES_PRO -0.12

KS1

DISPLAY

DISPLAY

CONCLUS

CONCLUS

CONCLUS

CONCLUS

ANALYTIC

ANALYTIC

DESIGN

ANALYTIC

ANALYTIC

TYPOLO

TYPOLO

TYPOLO

TYPOLO

COMPARE

COMPARE

COMPARE

COMPARE



CONTENT

BACKGR -0.06
RES_CLS 0.06
RES_PRO 0.11

KS1

COMP

BACKGR -1.76
RES_CLS 0.11
RES_PRO 7.88

CAUSAL MODEL

Standardized Solution

LAMBDA-Y
NEEDS
REDUC 0.41
DISPLAY 0.82
CONCLUS 0.22
ANALYTIC 0.59
TYPOLO 0.51
COMPARE 0.46
CONTENT 0.15
LAMBDA-X
BACKGR
SEX 0.10
PROGRAM 0.43
TYPE - -
DESIGN - -
TIME - -
COMP - -
GAMMA
BACKGR
NEEDS -0.48
Correlation
NEEDS
NEEDS 1.00
BACKGR -0.48
RES_CLS -0.28
RES_PRO -0.29
PSI
NEEDS
0.61

SEX PROGRAM

0.04 2.09
-0.04 0.81
0.03 -0.90

RES CLS ~ RES_PRO
0.48 vy -
0.49 A

- - 1.40

— 43 0.13

RES CLS  RES_PRO
~0.27 ~0.28

Matrix of ETA and KSI

BACKGR RES_CLS
1.00
= 1.00
- & 0.03

RES_PRO

Regression Matrix ETA on KSI (Standardized)

BACKGR

NEEDS

CAUSAL MODEL

RES_CLS

RES_PRO

Completely Standardized Solution

LAMBDA-Y

DESIGN
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REDUC 0.85
DISPLAY 0.57
CONCLUS 0.70

ANALYTIC 0.65

TYPOLO 0.59

COMPARE 0.59

CONTENT 0.37
LAMBDA-X

BACKGR

SEX 0.21

PROGRAM 0.89

TYPE - -

DESIGN - -

TIME - -

COMP - -

GAMMA
BACKGR
NEEDS -0.48

RES_CLS

RES_PRO

Correlation Matrix of ETA and KSI

NEEDS
NEEDS 1.00
BACKGR -0.48
RES_CLS -0.28
RES_PRO -0.29
PSI
NEEDS
0.61
THETA-EPS
REDUC
REDUC 0.28
DISPLAY L=
CONCLUS I=
ANALYTIC -0.06
TYPOLO - -
COMPARE -0.03
CONTENT - -
THETA-EPS
CONTENT
CONTENT 0.86

BACKGR

DISPLAY

THETA-DELTA-EPS

REDUC

SEX - -
PROGRAM - -
TYPE - -
DESIGN - -
TIME
COMP - -

DISPLAY

THETA-DELTA-EPS

CONTENT
SEX - -
PROGRAM - -
TYPE - -
DESIGN - -

RES_CLS

CONCLUS

CONCLUS

RES_PRO

1.00

ANALYTIC

0.58
US55
0.55
0.15

ANALYTIC

TYPOLO

TYPOLO

COMPARE

COMPARE
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TIME - -
COMP - -

THETA-DELTA

SEX PROGRAM TYPE
SEX 0.95
PROGRAM - - 0.21
TYPE - - -0.08 - -
DESIGN - - -0.03 -1.01
TIME 0.13 0.12 - -
COMP -0.06 0.21 - -

DESIGN

Regression Matrix ETA on KSI (Standardized)

BACKGR

RES_CLS

RES_PRO
NEEDS  -0.48  -0.27  -0.28
CAUSAL MODEL

Total and Indirect Effects
Total Effects of KSI on ETA

BACKGR

RES_CLS

RES_PRO

NEEDS

Total Effects of ETA on Y

REDUC

DISPLAY

CONCLUS

ANALYTIC 0.59
(0.09)
6.42
TYPOLO 0.51
(0.08)
6.28
COMPARE 0.46
(0.07)
6.11
CONTENT 0.15
(0.04)
3.87

Total Effects of KSI on Y

BACKGR

RES_CLS

RES_PRO

REDUC

DISPLAY

CONCLUS
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-2.36 -3.73 -3.81

ANALYTIC -0.28 -0.16 -0.16
(0.12) (0.04) (0.05)

-2.35 -3.68 -3.63

TYPOLO -0.25 -0.14 -0.14
(0.11) (0.04) (0.04)

-2.32 -3.56 -3.49

COMPARE -0.22 -0.12 -0.13
(0.10) (0.03) (0.04)

-2.32 -3.55 -3.52

CONTENT -0.07 -0.04 -0.04
(0.03) (0.01) (0.01)

-2.10 -2.89 -2.85

CAUSAL MODEL
Standardized Total and Indirect Effects
Standardized Total Effects of KSI

BACKGR RES_CleS RES_PRO

NEEDS -0.48 -0.27 -0.28
Standardized Total Effects of ETA
NEEDS
REDUC 0.41
DISPLAY 0.82
CONCLUS 0.22
ANALYTIC 0.59
TYPOLO 0.51
COMPARE 0.46
CONTENT 0.15

NEEDS

REDUC 0.85
DISPLAY 0.57
CONCLUS 0.70
ANALYTIC 0.65
TYPOLO 0.59
COMPARE 0.59
CONTENT 0.37

Standardized Total Effects of KSI

BACKGR RES_CLS RES_PRO

REDUC -0.20 -0.11 -0.11
DISPLAY -0.40 -0.22 -0.23
CONCLUS -0.10 -0.06 -0.06

ANALYTIC -0.28 -0.16 -0.16
TYPOLO -0.25 -0.14 -0.14
COMPARE -0.22 -0.12 -0.13
CONTENT -0.07 -0.04 -0.04

Completely Standardized Total Effects of KSI on Y

BACKGR RES_CLS RES_PRO

REDUC -0.41 -0.23 -0.24
DISPLAY -0.28 -0.15 -0.16
CONCLUS -0.34 -0.19 -0.20

ANALYTIC -0.31 -0.18 -0.18
TYPOLO -0.28 -0.16 -0.16
COMPARE -0.29 -0.16 -0.16
CONTENT -0.18 -0.10 -0.10

Time used: 0.422 Seconds

on ETA

on Y

on Y
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