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Sample Size: 100
Relationships:

Ach2 = sel mot achl
LISREL output: SS SC
Path Diagram
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Correlation matrix:
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0.507 1.000

0.480 0.224 1.000
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ach2= sel mot achl
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Goodness of Fit Statistics

Degrees of Freedom =0

Minimum Fit Function Chi-Square = 0.0 (P = 1.00)

Normal Theory Weighted Least Squares Chi-Square = 0.00 (P =1.00)
The Model is Saturated, the Fit is Perfect
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Title : path analysis model
DANI=4 NO=100
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0.275 0.062 0.577 1.000
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MO:NY =2 ,NX=2,GA=Fu,FR,PH=SY,FR PS =SY ,FR
OU: ALL

L3,V & sams

Title : path analysis Model
Observed variables : sel mot achl ach2
Correlation Matrix

1.000

0.507 1.000

0.480 0.224 1.000

0.275 0.062 0.577 1.000
Sample Size: 100
Relationships

achl = sel mot

ach2 = sel mot achl

Path diagram

End of problem
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0.507 1.000

0.480 0.224 1.000

0.275 0.062 0.577 1.000
Sample Size: 100
Relationships
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Path diagram

End of problem
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Goodness of Fit Statistics

Degrees of Freedom =0

minimum Fit Function Chi-Square = 0.0 (P = 1.00)

Normal Theory Weighted Least Squares Chi-Square = 0.00 P
=1.00)

The Model is Saturated« the Fit is Perfect!
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Descriptive Statistics

Mean Std. Deviation* | Analysis N2 | Missing N
Al 3.2222 1.20185 9 0
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A3 2.8889 78174, 9 0
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D3 2.7778 1.48137 9 0

a. For each variable« missing values are replaced with the variable mean.

oM@LU&SQfd@YJJ.L}\

GV gl e LYV B ghan el Il a3
Correlation Matrix?
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Al | 1.000 [ .738 | -503- | .221 279 | -.250-
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D1 | .221 300 | -.370- | 1.000 | .651 | -.741-
D2 | .279 393 | -429- | 651 | 1.000 | -.528-
D3 | -.250- | -.540- | .408 | -.741- | -.528- | 1.000
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D3 259. 067. 138. 011. 072.
a. Determinant = .039
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DANI=12 No=318 MA=CM

Lx

X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 X11 X12 or
(X1- X2)

KM

0.7821

0.5602 0.9299
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Title: four factor Model of RTT

Observed variables : X, X, X, X, X, X, X, X, X, X, X, X,
orX, -X,

Covariance Matrix: Wl J=a41 8|S

SAMPLE Size: 318

Latent variables: te  wo th bo
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X, X, X, (X, -X%X, )=te
X, - X, = W0
X, —X,=th

X, = X,= bo

s LAl CFA

X,= 1* te

X, X, = te

X, = 1*wo

X, X, = WO

X7:1*th L*;)L:xl\%\i‘«CFA
xgxgzth

X,=1* bo

Xll X12: bO

Ou:me=mlrsmisc

Path Diagram
End of problem
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Four factor model of RTT

Number of Iterations = 7
LISREL Estimates (Maximum Likelihood)

LAMBDA-X
te WO th bo
x1 0.69 - - - - - -
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X2

X3

x5

X6

X7

x8

X9

x10

(0.04)

‘..:

1559 (s Lall Uk

0.76
(0.05)
16.01
0.84

(0.05)
17.70

O Aot
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10.51
x11  -- -- -- 054
(0.05)
11.52

x12 -- -- -- 056
(0.04)
13.29

N, 8% e T desd @l o Bl dls olaczall OF LS

1 Jol sl o oL Y b gans

PHI

te WO th bo
te 1.00
wo 055 1.00

(0.05)

11.01

th 011 049 100
(0.06)  (0.05)
1.76 9.28

bo 078 059 029  1.00
(0.04) (0.05)  (0.07)
1873  10.89 4.25

(il 8 D) bl slast] s
THETA-DELTA
x1 X2 X3 x4 x5 X6
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(0.03) (0.04) (0.04) (0.03) (0.04) (0.03)
9.60 9.26 7.46 8.28 9.78 8.15
THETA-DELTA
X7 X8 X9 x10 x11 x12
0.27 0.25 0.16 0.26 0.41 0.27
(0.03) (0.03) (0.02) (0.02) (0.04) (0.03)
9.31 8.66 6.55 10.68 10.10 8.49

(ol el o) Joladl sl o wlall el 3 ] Ll
Squared Multiple Correlations for X - Variables
x1 X2 x3 x4 X5 X6

0.61 0.63 0.72 0.65 0.56 0.66
Squared Multiple Correlations for X - Variables
X7 x8 X9 x10 x11 x12

Goodness of Fit Statistics
Degrees of Freedom =48
Minimum Fit Function Chi-Square = 88.40 (P = 0.00034)
Normal Theory Weighted Least Squares Chi-Square = 86.44 (P =
0.00056)
Estimated Non-centrality Parameter (NCP) = 38.44
90 Percent Confidence Interval for NCP = (16.29 ; 68.44)
Minimum Fit Function Value = 0.28
Population Discrepancy Function Value (F0) =0.12
90 Percent Confidence Interval for FO = (0.051 ; 0.22)
Root Mean Square Error of Approximation (RMSEA) = 0.050
90 Percent Confidence Interval for RMSEA = (0.033 ; 0.067)

YAQ



P-Value for Test of Close Fit (RMSEA < 0.05) = 0.47
Expected Cross-Validation Index (ECVI) = 0.46

90 Percent Confidence Interval for ECVI = (0.39 ; 0.56)
ECVI for Saturated Model = 0.49

ECVI for Independence Model = 5.65

Chi-Square for Independence Model with 66 Degrees of Freedom
=1766.05

Independence AIC = 1790.05

Model AIC = 146.44

Saturated AIC = 156.00

Independence CAIC = 1847.20

Model CAIC =289.31

Saturated CAIC =527.44

Normed Fit Index (NFI) = 0.95

Non-Normed Fit Index (NNFI) = 0.97

Parsimony Normed Fit Index (PNFI) = 0.69
Comparative Fit Index (CFI) = 0.98

Incremental Fit Index (IFI) = 0.98

Relative Fit Index (RFI) =0.93

Critical N (CN) = 265.24

Root Mean Square Residual (RMR) = .026
Standardized RMR = 0.036

Goodness of Fit Index (GFI) = 0.96

Adjusted Goodness of Fit Index (AGFI) = 0.93
Parsimony Goodness of Fit Index (PGFI) = 0.59

25 = 87.811 (P = 0.0003)i ekl (ym il 550 IS 5
ool iisllas pas)y ) ety s sager, v 0 de Uslam 2115

255N B (Y (e J3D) 2 /I (48) = 1.8 5 (550 sz, L)
v Ve 5Tl $TRMR = 0,020 SRMR = 0.036 5 &,Uall u_>
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RMSEA = 0.049 [(90%) CI — 0.032 - 0.66] sCFI = 0.98« &S
JS AGFI=0.93¢ GFI=0.95¢ RFI = 0.95¢ IFT= 0.98< NNFI = 0.98
.QUL:J\CACSM sl dllas ) s ol S5lledn
g s

Sl o jasd g Ll s ol S5 (il
::)L_é)m O A o a ] 5, LN i (S Residual analysis
UL LGl 0 pams 1S &l Lalall ol -, 5 il s
S 5 shan s 3 5 5ol o Ai 2l Ul 46 yhan 5 ¢S dwlil
GV sl ey Sy s Y 58S G -l oS

Sample Covariance Matrix (S) :iual] Ll & 4200
Covariance Matrix
x1 X2 X3 x4 x5 X6

x1  0.78

x2 056 093

x3 057 063 0.98

x4 020 026 024 0.64

x5 023 028 031 046 0.79

x6 026 037 036 043 042 0.68
x/ 006 007 010 021 023 025
x8 000 003 008 020 023 023
x9 002 008 007 019 024 020
x10 016 019 029 014 017 0.18
x11 026 030 040 017 021 025
x12 030 030 039 019 019 024

V40



Covariance Matrix

X7 X8 X9 x10 x11 x12
X7 0.69
x8 0.42 0.70
x9 0.43 0.45 0.61
x10 0.06 0.07 0.09 0.41
x11 0.14 0.13 0.13 0.20 0.70
x12 0.11 0.10 0.06 0.22 0.30 0.58

O PIESL RN PSR -SR-S Jr Y
Fitted Covariance Matrix (}))

Fitted Covariance Matrix
x1 X2 X3 x4 x5 X6

x1 0.78
X2 0.53 0.93
X3 0.58 0.64 0.98
x4  0.24 0.27 0.30 0.64
x5 0.25 0.28 0.31 0.43 0.79
X6 0.25 0.28 0.31 0.43 0.45 0.68
X7 0.05 0.06 0.06 0.20 0.21 0.21
x8 0.05 0.06 0.06 0.21 0.22 0.22
x9 0.05 0.06 0.06 0.21 0.22 0.22
x10 0.21 0.23 0.25 0.15 0.15 0.15
x11 0.29 0.32 0.36 0.21 0.22 0.22
x12 0.30 0.33 0.37 0.21 0.22 0.22

Fitted Covariance Matrix

X7 X8 X9 x10 x11 x12

X7 0.69

\4Y



0.70

030 0.58

H(S-3) Gl 3l & sinas

x8 043 0.70

x9 043 045 0.61
x10 0.07 007 0.07 041
x11 010 010 010 0.21
x12 010 011 011 021

Fitted Residuals
x1 X2 x3 x4

x1  0.00

x2 0.03 0.00

x3 -0.01 -0.01 0.00

x4 -0.05 -0.01 -0.06 0.00
x5 -0.02 0.00 0.00 0.03
x6 001 0.09 005 0.00
x7 0.00 0.02 004 0.01
x8 -0.05 -0.03 0.02 -0.01
x9 -0.03 0.02 0.01 -0.02
x10 -0.04 -0.04 004 -0.01
x11 -0.03 -0.02 0.05 -0.03
x12 000 -0.03 0.03 -0.02

Fitted Residuals
X7 X8 x9 x10

x7  0.00

x8 -0.01 0.00

x9 0.00 0.00 0.00

x10 -0.01 000 0.02 0.00
x11 004 003 002 -0.01

\ 4y

x5 X6
0.00
-0.03 0.00
0.02 0.04
0.01 0.01
0.02 -0.02
0.02 0.03
-0.01 0.04
-0.03 0.02
x11 x12
0.00



x12 000 -001 -005 001 000 0.00

Summary Statistics for Fitted Residuals
Smallest Fitted Residual = -0.06
Median Fitted Residual = 0.00

Largest Fitted Residual = 0.09
vyt sl B D shaee (3 6 el ol O >
@l 3l ory oA el dagdly vy v da I ol
pirdliilae pw de S5aliaolien, Ve e olaall ol
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5 s Olo ey L 3151808 5200 0TV «(S-Y) s s
ol L}up‘aug\a_;,@m*o_ﬁ slas o Was JS 7Ll oy S
SN @l oa Sl Ll 8 sims | AJS ddlas 52 SRMR
SRl 5y 5l e S i Ly 3 gmod] 3 pkns
nnall e SN panan OF e 0 1 Lo s ot 5 O] 23 o))
(olio e JS sy dplall s U L S S 5 cla s
S a0 35l B paae c S 15 Lo did Cnnall e QUL
A il oda g el S sal] ldl las sy MY Sl g cdaasen
Standardized i, ,Lall 315l 3 shmn il IS e Lgl 05
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:ZLULSA\&SS\}?HZ;)M&LG;)
x1 X2 X3 X4 x5 X6

x1 - -
X2 3.25 - -
x3 -1.26 -2.09 --
x4 -214 -049 -2.97 - -
x5 -0.83 0.13 0.01 3.60 --
X6 0.32 3.55 2.23 0.16 -3.76 --
X7 0.17 0.57 1.25 0.23 0.75 1.72
x8 -1.77 -1.01 0.56 -0.36 0.32 0.26
X9 -1.45 0.66 0.45 -1.39 0.73 -1.16
x10 -251 -1.98 2.31 -0.53 1.04 1.70
x11 -1.34 -0.86 243 -155 -0.31 1.66
x12 -0.15 -1.60 1.77 -1.14 -1.55 1.00

Standardized Residuals

X7 x8 x9 x10 x11 x12

X7 - -

x8 -1.61 - -

x9 0.67 1.10 - -

x10 -0.28 -0.02 0.92 - -

x11 1.23 1.05 0.97 -0.95 - -

x12 0.18 -0.36 -2.53 0.97 -0.07 - -
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Alall 1l sl Gasde b
Summary Statistics for Standardized Residuals
Smallest Standardized Residual = -3.76

Median Standardized Residual = 0.00

Largest Standardized Residual = 3.60
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Q -plot of Standardized Residuals
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Modification Indices and Expected Change
Modification Indices for LAMBDA-X

te o) th bo
x1 -- 229 260 576
X2 -- 241 0.06 4.45
X3 -- 001 1.47 18.33
x4  9.58 -- 066 871
x5  0.17 -- 068 0.39
x6 11.94 -- 0.00 12.36
X7 1.19 1.96 - - 0.92
x8 050 0.00 -- 001
x9  0.09 1.54 -- 058

x10 040 096 0.22 - -
x11  0.07 003 1.77 - -
x12 012 103 262 - -



Modification Indices for THETA-DELTA

x1
X2
X3
x4
x5
X6
X7
X8
X9
x10
x11
x12

x1 X2
10.58 - -
1.58 4.38
0.03 0.08
0.02 0.41
0.55 5.00
1.02 0.18
1.13 3.27
0.33 3.18
5.14 2.83
1.13 0.31
0.68 1.99

X3

6.55
0.43
0.39
0.00
1.48
0.10
7.70
4.16
0.27

x4

12.99
0.03
0.15
0.01
0.64

0.28
1.68
0.79

Modification Indices for THETA-DELTA

X7

X8

x9
x10
x11

x12

X7 x8
2.61 - -
0.45 1.20
2.79 0.33
0.01 0.24
1.06 1.33

x9

3.49
0.36

x10

0.90

7.98 0.94

14.16
0.47
0.08
2.15

1.34
0.07
2.13

0.00

3.51
0.25
2.45
0.17
0.84
0.05
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Relationships

X - X, X, =te

X, - X, =wo

X, - X,=th

X3 X4 XG ><10 X12: bo

Leterrors X, X, Correlate

Leterrors X, X, Correlate

Let errors X, X, Correlate
Let errors X, X, Correlate

LY Bpllall ol g0 elsl pud b ol b Wl 6l 2

Jaad e Jardl J3 Al
42.56 (0.32) 88.40 v (P)
0.0108 0.05 RMSEA
(0.0-0.041) 0.033-0.067 90% CI for RMSEA
0.99 0.0005 P ( Clos fit)
0.373 0.46 Ecvi
42.56/39 88.40/48 v | df
118.45 146.44 AlIC
Laal a\ﬁpﬁé@b\j}\w\ Ué:—)’ur_qk_ﬁ
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LISREL pliswals old 55 & 5las Jol2 4 . ¢
(Kline, 2016 :(3)
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Observed variables: s1 s2 s3 vl v2 v3 v4 v5
Correlation matrix:

1.00

0.391.00

0.350.67 1.00

0.210.110.16 1.00

0.32 0.27 0.29 0.38 1.00

0.40 0.290.28 0.30 0.47 1.00
0.390.320.300.31 0.42 0.41 1.00
0.390.29 0.37 0.42 0.58 0.51 0.42 1.00
Sample size: 200

Latent variables: G

relationships:

s1-s3v1-vb=G

Path diagram

End of problem

o2 lall e 550 OF il 23 5ol Sl s
Goodness of Fit Statistics
Degrees of Freedom = 20
Minimum Fit Function Chi-Square = 104.90 (P = 0.00)
Normal Theory Weighted Least Squares Chi-Square = 104.85 (P =0.00)
Estimated Non-centrality Parameter (NCP) = 84.85
90 Percent Confidence Interval for NCP = (56.49 ; 120.73)
Minimum Fit Function Value = 0.53
Population Discrepancy Function Value (FO) = 0.43
90 Percent Confidence Interval for FO = (0.28 ; 0.61)
Root Mean Square Error of Approximation (RMSEA) = 0.15
90 Percent Confidence Interval for RMSEA = (0.12 ; 0.17)

AR



P-Value for Test of Close Fit (RMSEA < 0.05) = 0.00
Expected Cross-Validation Index (ECVI) = 0.69

90 Percent Confidence Interval for ECVI = (0.55 ; 0.87)
ECVI for Saturated Model = 0.36

ECVI for Independence Model = 2.57

Chi-Square for Independence Model with 28 Degrees of Freedom = 495.84
Independence AIC = 511.84

Model AIC = 136.85

Saturated AIC = 72.00

Independence CAIC =546.23

Model CAIC = 205.62

Saturated CAIC = 226.74

Normed Fit Index (NFI) = 0.79

Non-Normed Fit Index (NNFI) =0.75

Parsimony Normed Fit Index (PNFI) = 0.56
Comparative Fit Index (CFI) = 0.82

Incremental Fit Index (IFI) = 0.82

Relative Fit Index (RFI) =0.70

Critical N (CN) = 72.27

Root Mean Square Residual (RMR) = 0.084
Standardized RMR = 0.084

Goodness of Fit Index (GFI) = 0.88

Adjusted Goodness of Fit Index (AGFI) = 0.79
Parsimony Goodness of Fit Index (PGFI) = 0.49

o Al e 5 50 OF il 23 5adl L
72 = 104.90, df =20, p =0.00, RMSEA = 0.15
(0.12.017), CFI = 0.89, NNFI = 0.84, GFI = 0.88, AGFI = 0.79
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JSA (3 e sl s 1 Gdaladl 23 o8 st o5 AU

Y+ el T byl A =5, 23 el s Jlae sie s ¢ (4,1Y)

(B Josl sl U )+ sl s lad T4 LlS ol go ool
136 =45 panall 3 b YN edslrs sue 3= 17

df = 36-17 = 19:13)

:LISREL 8.5
Observed variables: s1 s2 s3 v1 v2 v3 v4 v5
Correlation matrix:
1.00
0.391.00
0.350.67 1.00
0.210.110.16 1.00
0.320.27 0.29 0.38 1.00
0.40 0.29 0.28 0.30 0.47 1.00
0.390.320.30 0.310.420.41 1.00
0.390.29 0.37 0.42 0.58 0.51 0.42 1.00
Sample size: 200
Latent variables: visual memory
Relationships:
sl - s3 = memory
v1 - v5 = visual
End of problem
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Jolsall wlais
S5s3I

0.50 1.00 S1
0.81 0.26 1.62 S2
0.81 0.26 1.63 S3

s radl ) padl
0.50 1.00 V1
0.73 0.23 1.44 V2
0.66 0.22 1.30 V3
0.59 0.21 1.17 V4
0.78 0.29 1.55 V5

sl Y oy
0.75 0.08 0.75 S1
0.35 0.07 0.35 S2
0.35 0.07 0.35 S3
0.75 0.08 0.75 V1
0.47 0.06 0.47 V2
0.57 0.07 0.57 V3
0.65 0.07 0.05 V4
0.39 0.06 0.39 V5
Ol pladly ol pall Olols

1.00 0.07 0.025 8_padll 5 S14J|
1.00 0.07 0.25 Al uadll
0.56 0.04 0.14 S ) 3aa (LI 5 juad 551
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L3 Ol Wiy ey sl e 231 s Ul (3 3,
L, 00 e Cadsl V5 V2 83682 ol Sgs

togeladl 25 50d Al e ol D30 SIS
Goodness of Fit Statistics
Degrees of Freedom =19
Minimum Fit Function Chi-Square = 38.13 (P = 0.0057)
Normal Theory Weighted Least Squares Chi-Square = 36.54 (P = 0.0090)
Estimated Non-centrality Parameter (NCP) = 17.54
90 Percent Confidence Interval for NCP = (4.20 ; 38.67)
Minimum Fit Function Value = 0.19
Population Discrepancy Function Value (FO) = 0.088
90 Percent Confidence Interval for FO = (0.021 ; 0.19)
Root Mean Square Error of Approximation (RMSEA) = 0.068
90 Percent Confidence Interval for RMSEA = (0.033 ; 0.10)
P-Value for Test of Close Fit (RMSEA < 0.05) =0.17
Expected Cross-Validation Index (ECVI) =0.35
90 Percent Confidence Interval for ECVI = (0.29 ; 0.46)
ECVI for Saturated Model = 0.36
ECVI for Independence Model = 2.57
Chi-Square for Independence Model with 28 Degrees of Freedom =495.84
Independence AIC =511.84
Model AIC =70.54
Saturated AIC = 72.00
Independence CAIC =546.23
Model CAIC = 143.61
Saturated CAIC = 226.74
Normed Fit Index (NFI) = 0.92
Non-Normed Fit Index (NNFI) = 0.94
Parsimony Normed Fit Index (PNFI) = 0.63
Comparative Fit Index (CFI) = 0.96

YA



Incremental Fit Index (IFI) = 0.96

Relative Fit Index (RFI) =0.89

Critical N (CN) = 189.86

Root Mean Square Residual (RMR) =0.072
Standardized RMR = 0.072

Goodness of Fit Index (GFI) = 0.96

Adjusted Goodness of Fit Index (AGFI) = 0.92
Parsimony Goodness of Fit Index (PGFI) = 0.50

Y\ﬂ\&gu«)w\ﬁ@\g\ w01 S
Q-plot of Standardlzed Residuals
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Fitted Residuals

sl
S2
s3
vl
V2
v3
v4
v5

sl s2
0.00
-0.01  0.00
-0.05 0.02
0.07 -0.12
0.12 -0.06
0.22 0.00
0.23 0.06
0.17 -0.06
Fitted Residuals
v4 V5
0.00
-0.04  0.00

dfml - dfm2 = 201 = 19-

12dif = y?m1 -2 m2 = 104.90 — 38.13 = 66.77
P < 0.001
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-0.03
0.01
0.03

0.00
-0.01
-0.01
0.01

0.00
0.02
0.00



Oabaladl 25 g0d b LY 1 55 (0) o3 5 J

3 SI1 Jole Jol 52l
V5 [ V4 [ V3| V2| V1| S3 | S2 | Sl [l
0.00| S1
0.00 |-0.01| S2

0.000.02 [-0.05] S3
0.00 |-0.07(-0.12] 0.07| V1
0.00 (0.01(-0.04|-0.06|0.12 | V2
0.00 (-0.01}-0.01|-0.02| 0.00 [ 0.22| V3
0.00|0.02 [-0.01|-0.01| 0.04 ({0.06 | 0.23| V4
0.00 |-0.04( 0.00 [ 0.01 | 0.01|0.02 |-0.06(0.147 V5
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Oalall (53 0 5 3 g0 ookl ol 5 (1) 055 J sl

12 dad Oloas Sl slsl
20.000 Visual— S1
6.98 Visual — S2
23.89 Memory— V1
3.32 Memory— V4
20.00 d3 — d2
6.98 d3 — dl
4.82 d6 — dl

: Relationship L= (3 codlstudl cale (3 wodydadl oda ol 2

Relationships
S1=1* Memory

S2 S3V1V4 = Memory

V1 =1 * Visual

V2 -V5 S1 S2 = Visual

Set the error covariance between S2 and S3 free




SEN(IPI]
12 =8.89 (df = 14, p = 0.84), RMSEA = 0.00 (CI : 0.00 .0.40),
NNFI =1.04, CFI = 1.00 GFI =0.99, AGFI =0.97, SRMR = 0.021
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16 oD 531 35 CFA 25 pocl) sl il |3

Observed variables: pl -p3cl-c3el-e3sl-s3
Correlation matrix:

1.00

0.78 1.00

0.800.77 1.00

0.56 0.51 0.48 1.00

0.52 0.510.46 0.78 1.00

0.59 0.510.51 0.80 0.79 1.00

0.16 0.150.17 0.14 0.18 0.16 1.00
0.190.130.180.14 0.16 0.16 0.81 1.00
0.120.170.17 0.17 0.20 0.16 0.75 0.80 1.00
0.16 0.130.17 0.150.16 0.18 0.56 0.52 0.50 1.00
0.16 0.14 0.18 0.150.16 0.18 0.51 0.58 0.51 0.81 1.00
0.16 0.150.14 0.16 0.16 0.14 0.52 0.57 0.52 0.80 0.79 1.00
Sample size: 275

Latent variables: pr co em su cog emo
Relationships:

pl=1*pr

p2 p3 =pr

cl=1%*co

c2c3=co

el=1*em

e2e3=em

sl=1%*su

s2s3 =su

pr co = cog

em su =emo

Path diagram

End of problem
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Felsall e olsdl wlais L |d s taalall y ool paadl
LISREL Estimates (Maximum Likelihood)

LAMBDA-Y
pr co em su
pl 1.00 - - - - --
p2  0.95 - - - - --
(0.05)
20.14
p3  0.96 - - - - --
(0.05)
20.74
cl -- 1.00 -- --
c2 -- 098 -- --
(0.05)
19.93
c3 -- 1.02 -- --
(0.05)
21.08
el -- -- 1.00 --
e2 -- -- 1.06 --
(0.05)
21.35
e3 -- -- 098 --
(0.05)
19.01
sl -- -- -- 1.00
S2 - - - - - - 1.00
(0.05)
21.64

YA



3 --  -- -- 098

(0.05)
21.19
GAMMA
cog emo
pr 0.74 - -
(0.11)
6.92
co 0.72 - -
(0.12)
6.89
em - - 0.72
(0.10)
6.97
su - - 0.73
(0.10)
6.99

5 il sl gl JS e ol 23l olais IS O mnan
U ol pdl e 25 1 sl ol sl olats 0TS (Utlaas] 21
N, 87 e ool T ied 0V «emo 5 cog) Usluas| 215 .31

i sl ool padl (3 il sl B bl el (S
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Squared Multiple Correlations for Structural Equations
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i) ol 3y A k) ellast] s el I ael LS
THETA-EPS

pl p2 p3 cl c2 c3

017 025 023 021 024 018

(0.03) (0.03) (0.03) (0.03) (0.03) (0.03)

6.51 8.54 8.03 7.80 8.33 7.00
THETA-EPS

el e2 e3 sl S2 s3
024 014 026 019 020 021

(0.03) (0.02) (0.03) (0.03) (0.03) (0.03)

841 5.63 8.84 7.43 7.64 8.09

Q}-)b%}‘:bi}-élawuﬂu c—U:.>-TC,_:L5Lf-Tc~413J
ol @ f Lwlill ol oadl Of oslis ldas ev, Y05 v, V€ (o
ol Ssdl 0 e Leaa ool
1Y) ol e 2y Al e Sl 230 ol I el
Goodness of Fit Statistics
Degrees of Freedom =49
Minimum Fit Function Chi-Square = 82.70 (P = 0.0019)

Normal Theory Weighted Least Squares Chi-Square = 79.85 (P
=0.0035)

Estimated Non-centrality Parameter (NCP) = 30.85
90 Percent Confidence Interval for NCP = (10.24 ; 59.36)
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Minimum Fit Function Value = 0.30

Population Discrepancy Function Value (F0) = 0.11

90 Percent Confidence Interval for FO = (0.037 ; 0.22)

Root Mean Square Error of Approximation (RMSEA) = 0.048
90 Percent Confidence Interval for RMSEA = (0.028 ; 0.066)
P-Value for Test of Close Fit (RMSEA < 0.05) = 0.55
Expected Cross-Validation Index (ECVI) = 0.50

90 Percent Confidence Interval for ECVI=(0.43 ; 0.61)
ECVI for Saturated Model = 0.57

ECVI for Independence Model = 10.13

Chi-Square for Independence Model with 66 Degrees of Freedom
= 2751.47

Independence AIC = 2775.47

Model AIC = 137.85

Saturated AIC = 156.00

Independence CAIC = 2830.87

Model CAIC = 271.73

Saturated CAIC = 516.11

Normed Fit Index (NFI) = 0.97
Non-Normed Fit Index (NNFI) =0.98
Parsimony Normed Fit Index (PNFI) =0.72
Comparative Fit Index (CFI) =0.99
Incremental Fit Index (IFI) = 0.99
Relative Fit Index (RFI) = 0.96
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Critical N (CN) = 249.21

Root Mean Square Residual (RMR) =0.017
Standardized RMR = 0.017

Goodness of Fit Index (GFI) = 0.95

Adjusted Goodness of Fit Index (AGFI) = 0.93
Parsimony Goodness of Fit Index (PGFI) = 0.60

5o RMSEA 35 jaisal s dslas| Uls 12 doed OF it s
lday +, 40 - ¢ CFl, GFI, NNFI, NFlc;\fij_ar_:égg\jj v,
Lol :\_EJUQ.A S92 9 "\S}.

covariance Matrix of ETA and KSI
pr co em su cog emo

pr 0.83

co 054 079

em 016 0.16 0.76

su 016 016 053 0381

cog 074 072 022 022 100
emo 022 022 072 073 030 100

emo 0.30 1.00
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Exploratory Structural Equation Modeling

(ESEM)
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sl 8sdas Lol Tl o lial) 21 51 el 2l G|
Marsh, Liem« Martin, Morin, & Nagengast, 2011; Marsh, Muthen,)
29 «(Asparouhov, Pudtke, Robitzsch, Morin, & Trautwein, 2009
Ul g e 1 Bl (3 pdeia 5 e s St ol
Ylekie Los,alb ol p ygin o SE ) sl gl Gl 5T SLsas]
YV WL Ll i Qo 5 8 5,5 sl il 5, 4 5
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CFA 5 3 3 w1 dundls 5l Slgr 5wl JL €. 0

:MPLUS GAUJ?J\ O e Ju 2o
TITLE: this is an example of a CFA with
categorical factor indicators
DATA: FILE IS ex5.3.dat;
VARIABLE: NAMES ARE x1 - x12;
CATEGORICAL ARE x1 - x12;
analysis: estimator = wilsmv;
MODEL.: f1 BY x1 x5 x9; 2 by x2 x6 x10; f3 by x3 x7 x11; f4
by x4 x8 x12;
OUTPUT: MODINDICES;

bl 2 e leds
this is an example of a CFA with
Categorical factor indicators
SUMMARY OF ANALYSIS
Number of groups 1
Number of observations 178(9\.*1\ s4s)
Number of dependent variables 12 (anUd) ool _adl sae)
Number of independent variables 0
Number of continuous latent variables 4 (ol 2l 302)

Observed dependent variables
Binary and ordered categorical (ordinal)
X1 X2 X3 X4 X5 X6

X7 X8 X9 X10 X11 X12
Continuous latent variables

FL F2 F3  F4

YYv



Estimator WLSMV
Maximum number of iterations 1000
Convergence criterion 0.500D-04
Maximum number of steepest descent iterations
Parameterization DELTA
Input data file(s)
ex5.3.dat
MODEL FIT INFORMATION
Number of Free Parameters 63
Chi-Square Test of Model Fit
Value 216.868*
Degrees of Freedom 48
P-Value 0.0000
RMSEA (Root Mean Square Error Of Approximation)
Estimate 0.141
90 Percent C.1. 0.122 0.160
Probability RMSEA <= .05 0.000
CFI/TLI

CFlI 0.864
TLI 0.813

Chi-Square Test of Model Fit for the Baseline Model
Value 1307.906
Degrees of Freedom 66
P-Value 0.0000

WRMR (Weighted Root Mean Square Residual)
Value 1.307

YY'A



MODEL RESULTS

Estimate
F1 BY
X1 1.000
X5 1.581
X9 1.653
F2 BY
X2 1.000
X6 0.993
X10 0.532
F3 BY
X3 1.000
X7 0.909
X11 0.602
F4 BY
X4 1.000
X8 1.592
X12 1.414
F2  WITH
F1 0.259
F3  WITH
F1 0.273
F2 0.568
F4  WITH
F1 0.033

Two-Tailed

S.E. Est./S.E. P-Value

0.000 999.000
0.242 6.532
0.260 6.357
0.000 999.000
0.070 14.173
0.085 6.268
0.000 999.000
0.085 10.667
0.079  7.660
0.000 999.000
0.220 7.223
0.171 8.284
0.053 4.858
0.055 4.957
0.044 12.965
0.024 1.418

Y4

999.000
0.000
0.000

999.000
0.000
0.000

999.000

0.000

0.000

999.000

0.000

0.000

0.000

0.000
0.000

0.156



F2 0.056 0.040 1.412 0.158

F3 0.151 0.044 3.437 0.001
R-SQUARE
Observed Residual

Variable Estimate Variance

X1 0.254 0.746
X2 0.621  0.379
X3 0.517 0.483
X4 0.315 0.685
X5 0.636 0.364
X6 0.612 0.388
X7 0.426 0.574
X8 0.797  0.203
X9 0.696 0.304
X10 0.175 0.825
X11 0.187 0.813
X12 0.629 0371

MODEL MODIFICATION INDICES
Minimum M.I. value for printing the modification index 10.000
M.l.  E.P.C. Std E.P.C. StdYXE.P.C.

BY Statements

F1 BY X4 43.947 0.721 0.364 0.364
F1 BY X12 10.807 -0.423 -0.213  -0.213
F2 BY X3 13.152 1487 1171 1.171
F2 BY X4 45535 0.437 0.344 0.344
F2 BY XI11 25.221 -1596 -1.258  -1.258
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F3 BY X4 45243 0.488 0.351 0.351

F3  BY X10 22506 1427 1.026 1.026
F4  BY X3 18.193 -0.653 -0.366  -0.366
F4  BY X10 37.420 0.616 0.345 0.345
F4  BY X11 25414 0599 0.336 0.336

el ol Al s |
CFA&@&J»\_,;J!@.:QGMU Sls ) wleis (V) V'ZJ J 9|

R2 rl}&l _ﬁﬂ.?o-l_;\.)\ <=\J.§|!_:_9|.>\ r\.ﬁl_ﬂ CJ\.)J.QU

F, F, , F,

e8] - (S
0.25 1.00 X,
0.63 1.58 X,
0.70 1.65 X,

15[ — o1l

0.62 1.00 X,
0.61 0.99 X,
0.18 0.53 X,

ol _elsl
0.51 1.00 X,
0.43 0.91 X,
0.19 0.60 X,

el (S&
1.32 1.00 X,
0.80 1.59 X,
0.63 1.4 X

AR



ol sl e B
F F F F

> 2 2 2
1.00 F,

100  *0.26 F,

100  *057  *0.27 F,

100  *0.15 0.6 0.03 F
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ESEM pliswuls jlowl ol 55 wlids |2 0. 0

:GAUJ?J\ ) ER VS J; |
MPLUS VERSION 7
MUTHEN & MUTHEN
0910:26 2007/01/ AM
INPUT INSTRUCTIONS
TITLE: this is an example of an exploratory
factor analysis with categorical factor
indicators using exploratory structural
equation modeling (ESEM)
DATA: FILE IS ex5.3.dat;
VARIABLE: NAMES ARE x1 - x12;
CATEGORICAL ARE x1 - x12;
analysis: estimator = WLSMV;
MODEL.: f1 - f4 BY x1 - x12 (*1);
OUTPUT: MODINDICES;

A g s

this is an example of an exploratory
factor analysis with categorical factor
indicators using exploratory structural
equation modeling (ESEM)
SUMMARY OF ANALYSIS
Number of groups 1
Number of observations 178
Number of dependent variables 12
Number of independent variables 0
Number of continuous latent variables 4
Observed dependent variables

Binary and ordered categorical (ordinal)

Yey



X1 X2 X3 X4 X5 X6
X7 X8 X9 X10 X11 X12
Continuous latent variables

EFA factors

*1: F1 F2 F3 F4
Estimator WLSMV
Rotation GEOMIN
Row standardization CORRELATION
Type of rotation OBLIQUE
Epsilon value Varies
Maximum number of iterations 1000
Convergence criterion 0.500D-04
Maximum number of steepest descent iterations 20

Optimization Specifications for the Exploratory Factor Analysis
Rotation Algorithm

Number of random starts 30

Maximum number of iterations 10000

Derivative convergence criterion 0.100D-04
Parameterization DELTA

Input data format FREE
THE MODEL ESTIMATION TERMINATED NORMALLY
MODEL FIT INFORMATION

Number of Free Parameters 87
Chi-Square Test of Model Fit
Value 52.790*
Degrees of Freedom 24
P-Value 0.0006
RMSEA (Root Mean Square Error Of Approximation)
Estimate 0.082
90 Percent C.1. 0.052 0.112

Probability RMSEA <= .05 0.041
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CFI/TLI

CFlI 0.977
TLI 0.936
Chi-Square Test of Model Fit for the Baseline Model
Value 1307.906
Degrees of Freedom 66
P-Value 0.0000
WRMR (Weighted Root Mean Square Residual)
Value 0.460
MODEL RESULTS
Two-Tailed
Estimate  S.E. Est/S.E. P-Value
F1 BY
X1 0523 0.148 3.529 0.000
X2 0959 0.125 7.687 0.000
X3 0415 0.111 3.739 0.000
X4 0.178 0.119 1497 0.134
X5 -0.017 0.054 -0.323 0.747
X6 0.242 0.127 1905 0.057
X7 0.056 0.099 0.563 0.574
X8 0.075 0.066 1.131 0.258
X9 0.006 0.062 0.096 0.924
X10 0.012 0.0563 0.225 0.822
X11 -0.041  0.103 -0.398 0.691
X12 -0.079 0.095 -0.832 0.405
F2 BY
X1 -0.047 0.073 -0.636 0.525
X2 0.048 0.051 0.943 0.346
X3 0.401 0.100 3.987 0.000
X4 0.147 0.128 1.149 0.251
X5 0.634 0.210 3.025 0.002
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X6
X7
X8
X9
X10
X11
X12
F3
X1
X2
X3
X4
X5
X6
X7
X8
X9
X10
X11
X12
F4
X1
X2
X3
X4
X5
X6
X7
X8
X9
X10

BY

BY

0.643
0.680
-0.068
0.660
0.425
0.433
0.016

0.005
0.014
-0.024
0.464
0.020
-0.192
0.033
0.841
-0.003
0.189
0.293
0.884

0.371
-0.108
0.112
0.109
0.604
-0.017
-0.120
0.029
0.488
-0.336

0.118
0.105
0.089
0.184
0.161
0.114
0.036

0.051
0.052
0.061
0.082
0.051
0.102
0.075
0.068
0.053
0.128
0.107
0.070

0.150
0.173
0.112
0.113
0.125
0.057
0.104
0.050
0.112
0.108

5.442
6.494
-0.761
3.588
2.648
3.803
0.452

0.108
0.278
-0.393
5.627
0.404
-1.876
0.444
12.441
-0.053
1.475
2.737
12.635

2.473
-0.622
1.004
0.959
4.833
-0.300
-1.154
0.578
4.361
-3.100
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0.000
0.000
0.447
0.000
0.008
0.000
0.651

0.914
0.781
0.694
0.000
0.686
0.061
0.657
0.000
0.958
0.140
0.006
0.000

0.013
0.534
0.315
0.337
0.000
0.764
0.248
0.563
0.000
0.002



X11 -0.011  0.070
X12 -0.165 0.107
F2  WITH
F1 0.548 0.080
F3  WITH
F1 -0.084  0.092
F2 0.242 0.106
F4  WITH
F1 0.046  0.205
F2 -0.037  0.273
F3 -0.079  0.109
R-SQUARE (&Y Jalas aa 4)
Observed Residual
X1 0.405 0.595
X2 0.974 0.026
X3 0.527 0.473
X4 0.321 0.679
X5 0.731 0.269
X6 0.628 0.372
X7 0.540 0.460
X8 0.671 0.329
X9 0.654 0.346
X10 0.394 0.606
X11 0.320 0.680
X12 0.856 0.144

-0.158
-1.533

6.865

-0.910
2.277

0.224
-0.134
-0.718

0.874
0.125

0.000

0.363
0.023

0.823
0.893
0.473
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RRSHRES
041  *0.37 001  -005  *0.52 X,
073  *0.60  -0.02  *0.63  -0.017 X,
065 *049  -00  *0.66  0.006 X,
15[ - o1l
097 -011 001 0.04  *0.95 X,
063  -002 -019  *0.64  *0.24 X,
040 *034 018  *042  0.012 Xy
ol - sl
053 0.1 002  *0.40  *0.41 X,
054  -012  -003 *0.68  0.06 X,
032 -0011 *0.89  *0.43  0.04 X,
pl| - (SE
032 011  *046 0.5 0.17 X,
067 -003 *0.84 -006 0.8 X,
086  -0.16  *0.88  0.02 -0.08 X
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Multilevel Confirmatory Factor Analysis (MCFA)

NNV B

ol ALl A slall o el wliodas us Jeadll s sl
Gaall iyl Ol ona e 8l Al SUL Al e iy ()
b pendlisaae g AS fl el ga s ol gdl ssuane UL
doesl ol p 5ot s Dl sl Boinze SUL £ sgie Joadll s IS
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MPLUS. @ouﬂ & Rosenberg (1965)
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