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Abstract

Structure Equation Modeling (SEM) is a statistical test that helps evaluate a set of
regression equations simultaneously. The goal of structural equation modeling is to
explore the relationships between one or more independent variables and one or more
dependent variables. It is commonly used in SPSS Amos and LISREL software.
Structural equation modeling is more complex than traditional statistical analysis
models such as regression. It is a combination of various computer algorithms,
mathematical models and statistical methods fitted into the dataset. There are five
main types of structural equation modeling analysis. Each one helps build a
relationship between the variables. These five types are as follows: (1) confirmatory
factor analysis; (ii) confirmatory composite analysis; (3) path analysis; (iv) Partial
least square path modeling; (5) Latent growth modeling. Moreover, structural
equation modeling analysis can be presented with different models, including: (1)
Measurement model; and (2) the structural model. There are also distinctive
characteristics for each type of analysis and its presentation to build a relationship
between two or more variables. This paper deals with the different types of structural
equation modeling analysis and its models, with an applied example of confirmatory
factor analysis being presented as one of these types.
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Notes for Model (Default model)
Computation of degrees of freedom (Default model)
Number of distinct sample moments: 66

Number of distinct parameters to be estimated: 23
Degrees of freedom (66 - 23): 43
Result (Default model)
Minimum was achieved
Chi-square = 70.236
Degrees of freedom = 43
Probability level = .005
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Uasdl Jawgio yiz g2 RMSEA (8w desde J] i3 0.95 tadsie JSdu
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Model NPAR CMIN DF P CMIN/DF
Default model 23 70.236 43 .005 1.633
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Model NPAR CMIN DF P CMIN/DF

Saturated model 66 .000 0

Independence model 11 516.237 55 .000 9.386
RMR, GFI

Model RMR GFlI AGFI PGFI

Default model 466 931 .894 .606

Saturated model .000 1.000

Independence model 2.241 527 432 439
Baseline Comparisons

Model Dell:|a|1:1I rtlwqulI DeItIaFZI rr;roLZI CFl

Default model .864 .826 942 924 941

Saturated model 1.000 1.000 1.000

Independence model .000 .000 .000 .000 .000
Parsimony-Adjusted Measures

Model PRATIO PNFI PCFI

Default model .782 .675 .736

Saturated model .000 .000 .000

Independence model 1.000 .000 .000
NCP

Model NCP LO 90 HI 90

Default model 27.236 8.130 54.240

Saturated model .000 .000 .000

Independence model 461.237 392.198 537.736
FMIN

Model FMIN FO LO 90 HI 90

Default model 404 157 .047 312
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Model FMIN FO LO 90 HI 90
Saturated model .000 .000 .000 .000
Independence model 2.967 2.651 2.254 3.090
RMSEA
Model RMSEA LO90 HI90 PCLOSE
Default model .060 .033 .085 .239
Independence model .220 .202 237 .000
AIC
Model AIC BCC BIC CAIC
Default model 116.236 119.643 189.026 212.026
Saturated model 132.000 141.778 340.876 406.876
Independence model 538.237 539.867 573.050 584.050

ECVI
Model ECVI LO 90 HI 90 MECVI
Default model .668 .558 .823 .688
Saturated model .759 .759 .759 .815
Independence model 3.093 2.697 3.533 3.103
HOELTER
Model HOELTER HOELTER
.05 .01
Default model 147 168
Independence model 25 28
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ylrall 2 a1 zdgaill Jadass eusy .15 JSa
LBl Wl pasally AasMall @lpsiadd Hlassyl Olsl .(2) Jgie

M.I. Par Change
PICTCOMP <--- CODING 4.194 -.138
OBJECT <--- ARITH 5.513 -.194
CODING <--- DIGIT 4.509 A71
COMP <--- Performane_IQ 4.569 2.118
COMP <--- PICTCOMP 7.109 .159
COMP <--- OBJECT 5.317 142
ARITH <--- OBJECT 4.276 -.109
VOCAB <--- PARANG 4.065 -.122
DIGIT <--- CODING 4.608 143

9 COMP Gpim (o @M 4 dla ol (2) Jod> mow

Jolay dudoladl dadl § ars U il Hlude OF Ey> «Oerformance_|Q
dade Wil &g (po s OF S Hlaedl S 483lall odd a9 o3 (09 ¢2.118
@l ige (9) Jgadd! s Lot (A8l 0da (7) Uil oy 92181 3 gl
Sbaedl (3 Al ol JsT aas 73 gaill daidle
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INFO

50 78

COMP

\ 32 il
ARUH 57
\ 48

59 Verbal 1Q
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60

VOCAB
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DIGIT

299979

37
PICTCOMP

20

61

PARANG

45
45

BLOCK 67

33

Performance |Q
58

OBJECT

PPPY

07
.00

CODING

i
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liiedl o BN 35l 1 Z3gall Jodats 2 3 5ail) Jrddass o) 16 S
Dbl § zigedl (§ 83501
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o dod Cunassl udl L U z3ged) text output padl zhs] J) el

29 <9.94 0)ud (olasil 929 ¢60.296 J) 70.236 (30 g0l dasDha) Chi (6

oo Dludl 1 BLp| ol usly df Ly ol Wlas| Al ded

dogd Wl)9 S S 7390l Aosdhe ¢prand J] Comp JI Performance 1Q

<0.960 ! 0.941 = CFI <0.942 J! 0.931 (o GFl desdall 809> o

.0.05 ! 0.06 o RMSEA aill 00 Unsdll oo jdr 50 (aisily
Ll oda 17 S T2 99

Notes for Model (Default model)

Computation of degrees of freedom (Default model)
Number of distinct sample moments: 66

Number of distinct parameters to be estimated: 24
Degrees of freedom (66 - 24): 42

Result (Default model)
Minimum was achieved

Chi-square = 60.295

Degrees of freedom = 42

Probability level = .033

O3 (3 8,350dl Wlpsiadl (e BNl 129 s 2 Z3gedl WlasMe .17 S
slasyl Lg T34l Bluog

AY3 13 Ll Coding el pacie JI B1aY1 831 & oy Ll OF Loy
o 13l yLailg glatad iSas piiiedl s bl lude e Lasyg &5l
B9 (S5 2y dasd U o) 3 9aidl (o Coding i bolawl ae 4l Ja>Y
45,018 = 33 dy> Olny) Wied i Cus @l Chi-square desdlall
<0.952 J10.94 ;0 GFl dosMa)l 8592 50 dad alig .0.079 UYs (S gunes
oo RMSEA e (dsily <0.974 4] 0.960 oo CFI Oylaall dosdhall sisgag
Jeaall 2-z3 903l Aa3Me 80 (2) J9dr b 929 .046. J] 0.05

Jasall 2-z3 901l daidlo Ol 50 asede .(2) Jgibr
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CMIN

Model NPAR CMIN DF P CMIN/DF

Default model 24 60.295 42 .033 1.436

Saturated model 66 .000 0

Independence model 11 516.237 55 .000 9.386
RMR, GFI

Model RMR GFlI AGFI PGFI

Default model 425 .942 .908 .599

Saturated model .000 1.000

Independence model 2.241 527 432 439
Baseline Comparisons

Model Dell;la'lzlI rkaoFlI Delt{elFZI rr;roLZI CFl

Default model .883  .847 961 .948 .960

Saturated model 1.000 1.000 1.000

Independence model .000 .000 .000 .000 .000
Parsimony-Adjusted Measures

Model PRATIO PNFI PCFI

Default model .764 .674 .733

Saturated model .000 .000 .000

Independence model 1.000 .000 .000
NCP

Model NCP LO 90 HI 90

Default model 18.295 1.578 43.009

Saturated model .000 .000 .000

Independence model 461.237 392.198 537.736
FMIN
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Model FMIN FO LO 90 HI 90
Default model 347 105 .009 247
Saturated model .000 .000 .000 .000
Independence model 2.967 2.651 2.254 3.090
RMSEA
Model RMSEA LO90 HI90 PCLOSE
Default model .050 .015 077 A73
Independence model 220 .202 237 .000
AIC
Model AIC BCC BIC CAIC
Default model 108.295 111.851 184.250 208.250
Saturated model 132.000 141.778 340.876 406.876
Independence model 538.237 539.867 573.050 584.050

ECVI
Model ECVI LO 90 HI 90 MECVI
Default model .622 526 764 .643
Saturated model .759 .759 .759 .815
Independence model 3.093 2.697 3.533 3.103
HOELTER
Model HOELTER HOELTER
.05 .01
Default model 168 192
Independence model 25 28
:ﬁ.g...\.'é)l.um s jla>|

Al S| Lg g.,\.c).s LSJJ' )LMJ' alazss _b.a:u (CUULw dud> Lg (Cwd '.)'
oo lad] Jl Al e Yau Lo los| dileasnl Jadd GliSey (amw.* Cake (3)
a2 Oy «olldl odg) i
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.SPSS zely § CFA-Wisc.sav ié «ale
Analyze, AMOS (9ol ¢ Jud=3
CFA-Wisc.amw ¢z «ale

Mods o Dlusy A

B wN R

The file,
C:\Users\Vati\Documents\_XYZZY\_Stats\SPSS\CFA-Wisc.amw,
specifies a data file (CFA-WISC.sav).

To use Amos to analyze the data in the IBM SPSS Statistics data
editor, please click File on the Amos Graphics menu, and then
Data Files. In the Data Files window click the Working File button.

B9 &l @3 cJoadl Cake 395 859 UL ko su> - gllao ga ey 08 .5
18 K2l 3 S (33le
Oata e e

I Group Name ] File IVariableI Valuel N |
Group number 1 CFA-WISC sav 175{175
||
|
Ll
File Name | Working File l Help l
View Data | Grouping Variable I I
|
OK Cancel
[ Allow non-numeric data | Assign cases to groups

Oblo cala) 8 Hle alases Hlas] .18 K
.Calculate Estimates wlpaadl cuwsl o Analyze Jd=3 A1 .6
91 "Unstandardized Estimates dylasdl ae lpdadl" g a0 .7
"Standardized Estimates 4luall olpaadl”
.Text Output padl z)y=] @3 View poye 398,851 .8
plistiwl SEM 48Ul dolasdl drded § (CFA) SuSsil Jaladl Skt
SPSS Amos (wgal galiy
(Structural  45Udl Aobaall dzdad 30 SuSedll Juladl Judxdl
13] Lo 480 dodseiwnall Joladl Jud=il 420,19 Equation Modeling: SEM)
AasMall pe of dulSl Olpiiall (3 palud AasMall ol pazall CSE
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Jul=l jaslas (Jain & Chetty, 2021) gwd Ly ol by caozgl
Z3g el LS Al> dulys IS o Dliall 0dd s g3y . ShSedl olal
SPSS Amos ugal el (3 $uSsil oladl o]
25801 S BB (S ghns ol
3 Jolga! 042 o S Cuud Sde ;iS5 9o ol Al dulyd (po Bugl!
6 B 01 e pa Blall oy Of s sl Comdl I g 5130
:(Antony, 2006) Jelge da)i oy
dbls .
S o
R
Solw o
deyd Colgr of Jalge 3 (e Uil odlel 8)9Suall Jalgall o S Soins
ool Jsad! 3 oo

Factars causing

Anxiety
®
@ @ & &
Cognitive Physical Affective Behavioural

@ @ e ®
a) Fearlessness a) Heartrate il Ly o a) Avoidance
b)  Poor concentration b)  Dry mouth N/ Sl : b)  Compulsion
c) Obsession c) Sweatiness &) ::;dumd tpeslity of c) Isolation

Sl dowed! ol gald Caninal 120 JSJ!
Gt Al (o Ol 099 23,8 500 zruws @ cduhyll Cdup Gai)
) .dn\y)\ e
P S giun Sl SUS I Jolal Judoes 73 9o
el gadl ST el Il Jolgadl (o d83e clis] o J 991 Bglasell
gdyaall L1

dabladl 2
«dSeludl .3
Awadl 4
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oo Jolgall apaz 0Y 3239 SEM 45Ul dolaadl z3ge3 plasiwls <id oy
laaall o Jaslg ) ey Logins (pladl douss e ¢ 3l 6T el a9 se
P AW Bglasdl 055y . Jalgall o ABMa)l ey i (s pldll IS (e
WelaS L) U e 6l g zdgaid! Bue L)

tBally ol

¢! Guall Jie dalises @3 ao)f plasiwl zdgedl Buog WS oS ok
Te2ss i Lawds L Somad)! Buually (dSyell Ayl by (sl GLudYlg
L J oYV AN uoliall 55

@SSl Joladl Uil #3905 Guog DS s dliell @l 13 Jgad|
SEM &5l Usland! ddued

Wi &g ,S CR AVE
0.70 0.71 0.59 Eble
0.72 0.73 0.57 et
0.75 0.75 0.61 &S gl
0.74 0.76 0.64 (GR3

:(Average Variance Extracted: AVE) g ySuiua]! bl lawgio
layhall &lie o ulidiall 4y 8)a8 ST (glal Gusall ogd) el 9o
AVE zy3viunall (alid) lowgin dasd b 0pguad (§ dodstiunall @bl of
- Solud! <0.57 - (ouil <0.59 - (pblall $10.5 o AST Wlpiiall geo)

QW Buo A Z3gell O« JWLy .0.64 §2ally <0.61

:(Composite Reliability: CR) &Syl d> )l LS

IS 0 Lo 83,0 Aol ol dadluas i) Ayl 4850ll doyld) LS imy

0.7 oo ASTLAT (p CR &Syell Ayl L3 dasd b . Jolgall Juasd yad

¢0.75- &Skl 0.73- (sl 0.71- bl T Al Jolgs apaxd

7390l &Syl doryadl LS Blansl o « JWLy .0.76- 3 aally

t AW LY

Jolgall Joladl byl pesat) ldll Glusd dasyb A1l 3Ll s

Lod)] 555 Ut . Il BLUSYI ol dsybo Wl L39S Jalae ptins 5,391

- Sokd! €0.72- (gl <0.70- bl §T Wlpsinll apezd 0.7 oo SST

Z39edl 3 4315 BLud) 3929 Sl « JWLs .0.74- §yaelly 0.75

vl lpan e 4l Jalge el dodsd Ayl (Set)] Guall st (s

Ol lawgiad (oAl Hdadl ge dddl Jelge bLS) ded &)lae @5 L
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LU dad 0S5 colpiiall oo S 4l 4 Jgu) b gag LAVE gysuiu!
OB WLy .0.589 0.589 0.52 oo ST 0.80 T caw il Hdzdl oo J3
(EneS Bdue d Zd gl

Jolge gl &) SEM &Ll Aslaadl z3ga (3 Sradd] Gusall :4 Jgiznl!

3l
(gl Sy Fble B3

0.80 God

0.77 0.52 ible

0.78 0.73 0.58 Solw

0.76 0.75 0.63 0.58 PO

Seladl Sl Z3 503 0950 (Bually WLl bog i ez sladul ae o3 (109
AU Wslaad! ddad 3 SuSeUl Joladl Judoeid! Z3gad dadDhe 3 ged
:(SEM)

2o JJl LLEYI ) 8ole] e z3gaill 8548 J) z3godll dasdle z3gas pde
o)l Zigadl pasdy Aliles gyl b (3 Wylast o3 @ 6,391 Wil
T390l desdle azd ()9 mall (o ¢« JWLy . Joadl Bale] piuy LY (NVES
4 .(Kenny, 2020; Shi & Lee, 2019) Wil o LLEYI euds S8
5 J9udb o g0 90 L;Sc.)}a.d\ dosdo Haxd o

A8 slaall drdes (3 SuSeU! Jalall Jdoetl) oMl 3905 15 Jo]

SEM
Al | desd
oladl | B3l | (g YY1/ PO a5l o
4 B
ol
‘_,asb.d\ CMIN / Df
oo J3 | 65w A 5
494 | .. 9 (i)l / @lonalt | ™ i
> Byhian | = Galod
Ll (Normed/relativ
43}@\ e Chi-Square)
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doSMall | dosd
uu\J.AJ‘ U’J.;.;a." LY w)@.&ﬂ P'“" 81 P'“"
=X J
O dgally
&b
>
de dzal
.Géy;:d\
GFlI
B)dd lidall dum | Bagx de)
oo S .97 | & sl LS 43l
0.90 ' sladl ddga400 adjusted
JBHg>ll | goodness of
(fit
AGFI
¢ 89> ruge Olus el J:u‘éﬁ)
e ) 0.88 | Jaxall GFI dessialt | 92! 2o
0.90 ool oy o adjusted
- ' goodness of
(fit
Z3g9aill 8:US Woams | RMSEA
dgiae @G| hugie Hdz)
o JBl 0.09 | & &l Rl comll gy
0.10 ) ddg9ya0 p& Wlalao | root mean
ylas! o5 g | square of

Jio S

(approximate
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doSMall | dosd
uu\J.AJ‘ U’J.;.;a." LY w)@.&ﬂ P'“" 81 P'“"
@ J
B
T3 g9el
! Aeidall ywlide
o ST A%JJJ NFI Sl
S 09| € dedodl 5 2"
0.90 O (Buslli Incremental
Ja| ) fit measure
T3geillg B
ool
ziall zdgedl
L)l 50 lgall | CFI
o S| e o bl | AWl i)
“”8 50 0.93 | o (28l Olus Lol
' bldly  zdgedl | comparative
M (e Ao AR (fit index
oSl &g #3903 | TLI:  Tucker
oo ST 091 | G Jsall Aol | Lewis index
0.90 ' G.S}d\; oaxd | S Fbe)
ol diye ey (ws!
IFI:
o ST Al fioge 3903 | (Incremental
Ugéo 0.93 | pors Jumall &slall | fit index
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TeEe
0.55.?-
o3I
dx_u?Jl PGFI: par.simon_y AasSholl pelidia
- Modifie Fomparatlve fit 5 )
i 0.57 | d GFl | index .
0.50 Cum | @b Bagm o) Parsimoniou
.. C s fit measure
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oo 4z
i,
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3N 4ol | parsimony
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B Ol @08 amzr OB cdalhall dosdal Jal oo 4T (3) Jgdaedl gl
CMIN / Df = (gquudl / Sslenall S5 popo daid Jio cdughlanll yolaoall Guyas
bugio ydo 509 «GFl = 0.92 > 0.9 4SMJI 83g> §eg «4.94 < 5
da3Mall B39z i5e 3>9 (RMSEA = 0.09 < 0.10 oyl g0l Uasdl
89 .(Hooper et al., 2008)0.90 ;o ST 429 0.88 S9lus AGFI Jdaall
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IFI = 0.93 Ll daddall 4509 TLI - 0.91 > 0.9 gl ,SU 509 0.9
dosd OB cdouid! daSdel) 4wddb 5> .(Hooper et al., 2008) > 0.9
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