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Abstract:

Conformity Goodness Of Fit Indexes in confirmatory factor analysis are
important for judging the Construct validity of measurement tools. The current
research aims to evaluate their use in Arab psychological research through two
main axes. And by reviewing the databases, (51) searches were obtained in the
first stage, and after the examination, the last stage of the review included (34)
searches only. The results showed that the most used indicators were, in the
order 2, y2/df, RMSEA, CFI, NNFI (TLI), and GFI with a percentage higher

than (70%), while the rest of the indicators were very low in use.

Keywords : Goodness Of Fit Indexes, Construct validity , psychological
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TLI(NNFI), CFI (or RNI)

Losadl) LapMall & piipa

Al

Lol il Jjags

A yida

AIC

;\,,\Sj 45 \aa

SRMR, TLI(NNFI),
RMSEA, CFI (or RNI)

3as (pa ABLa A3)\Ea

udlia

Bl o asall Ladial) cfpipal) Joabl ¢ IFI, RNI, CFI, NNFI  ciydiga iy

(YUY Y ONA ¢ ale) Zagadll aand g g Db STy Aial) anay AU J8 LS ¢ zdgall

VoY b 2d)Hz— (V) ddadi ke ) Wxd!




Print ISSN (2682-2016)- Online ISSN (2805-2927) Agladlg il A pad ) Adod

clfile Allg ¢ Ailhaall Cun Spdisa Aalgi ) Al @ (YA 2 Y NA ¢ jale) Chudayg

Aglha o Jo ) adall) agas Lag ¢ € pdiy Alglhall ual e gl & ¢ GilhTg Jaa Jaa
izl sl i Al ofald) G addlll agas CDEA) aag My ¢ Admd o Lalie g Bas
Adlsic) ¢ zigaill paail) pom ¢ padll) AByyh ¢ zigadl) abad ¢ Al aaa: Jha o Aldasl) Cig Nl
2 A cely LS AGilaal) Baga clydisal Ly agall adall) agan L Lady . clibud) g6 ¢ clibl)

s o) o

Schermelleh- ¢ Js i dga g (e Adtaal) 83 g @l pdgal Al gilall 3 gaall (adle L Ladg
Engel, Moosbrugger&Muller (2003, 52)

Fit Measure Good Fit Acceptable Fit
y? 0<y*<2df 2df < y* < 3df
p value 05 < p=£1.00 01 =p= 05
¥’/ df 0<y/df<2 2 < y'fdf<3
RMSEA 0< RMSEA < 05 05 < RMSEA < 08
p value for test of close fit o E o< .
CRALSEA - 03) 10 < p<1.00 05<p< .10
e N close to RMSEA, F T
Confidence interval (CT) left boundary of CT — .00 close to RMSEA
SRMR 0< SRMR < .05 .05 < SRMR < .10
NFI 95 < NFI<£1.00° 90 £ NFT < 95
NNFI 97 < NNFI < 1.00° 95 = NNFI < 97°
CFI 97T < COFT<1.00 95 < COFI < 97°
GFI 95 < GFI<1.00 90 < GFI < 95
AGFI 90 < AGFI<1.00, 8= AGFI < 90,
i close to GFI close to GFI
Arc smaller than AIC for comparison model
CAIC smaller than CAIC for comparison model
ECVT amaller than ECVI for comparison model

Baga clydisal adalll 35aa Schreiber, Nora, Stage, Barlow & King (2006 , 330) uass
b A gl e Aty alad) ciashl & (e AlsUaal
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Indexes Shorthand

General rule for acceprable fit if dara are continuous Carcgorical data

Absclutefpredictive fit
Chi-square

Akaike informarion criterion
Browne—Cudeck criverion
Bayes information criterion
Consistent AIC

Expected cross-validarion index

Compararive fit
Mormed fic index
Incremenal fit index
Tucker=Lewis index
Caompararive fir index
Relative nencentrality fir index

Parsimonioass fit
Parsimony-adjusced NFIL
Parsimony-adjusted CFI
Parsimony-adjuseed GFL

Oreher
Cloodness-of-fit index
Adjusted GFI
Hoelter .05 index
Hoelter .01 index
Root mean square residual
Standandized RME
Weighted root mear resichsal
Root mean square ermor of

approximation

GFIL
AGFI

RMR
SRMR
WRMR

RMSEA

Ratio of 32 todf 5 2 or 3, weful for nested modelsimode|
T,

Smaller the betrer; good for model comparison (nonmesed),
neot a single model

Sani;:r the berter; good for model comparison, nor a single
model

Smaller the bewer; good for model comparison (nonmesved),
net a single model

Smaller the better: good for model comparison (nonmesved),
not a single mode

Smaller the berrer; good for model comparison (nonmesred),
not a single m

Comparison to a baseline (independence) or other model
= .95 for acceprance

= 95 for acceptance

2 .95 can be O > TL1 = 1 for acceprance 095
2 95 for acceprance 095
=

95, similar to CFl but can be negative, therefore CFI better choice

Very sensitive to model size

Sensitive to model size

Closer to 1 the better, thowgh typically lower than other indexes and
sensitive to model size

= 95 Mot generally recommended

= .95 Performance poor in simulation soedies

Critical N largest sample size for accepting thar mode] is correct
Hoelter sugpestion, W = 200, better for satisfactory fit

Smaller, the better; O indicates perfect fic

= 08
< .00 < .90
= 06t 08 with confidence interval = .06

¢ A4jlaall 3452 Cpdsal ey Hooper , Coughlan & Mullen (2008, 58) i

A Jaadl lgaudagy i JSI adadl) 3gan Sagy

Root Mean Square Errar
Gf AGPOSR NN aUuon
(RMIEA)

|

A

RMeR

SRMR

feverrmervmtrtal P tevelicwor
MY

MNEL T

Eit Index Acceptatie Threshold Levels Descriptan

Abacfute Fit Indces

CShirRaguare x° Low KT reiative 10 degress of
fromm VWA s g st g
value (0 = D.08)

Matative x° (-l 2.1 (Tabachnik and Fidell, 2007) Adpunts for seample size
2:% (HMline, 2008)

Valuss iece than 0.07 (Sieiger
2007)
Valuss reatery

Valuss grester than 0.08 Adjunte the OF | based on the number of

Good models have small R Reaidual Dased. The auversge aousred
(Tabaannik and Fiaesil, 2007) Sifferencss belwean the recduals of the
SARMR jess than D00 (Mu and on of the RMR

Bentinrc

Valuss greater than O 08 Asnosnen it relative 10 & basesline model

Valums Greater Wan O G5 PEOr ar el walume Gan fall autside e

Malves gresiet hen O Mocrrad, 0.1 range

Known distribution. Favours
any. Valuss isss than 003
e e Tir

Nan O @6

WY Py e

Dararmeters 10 e rmodel Velues omr fall

outside the 0.1 0 range

residuale of

1900)

Which Sssumes No covarksnces
betwean the observed vanables. Has =
tendency to overestimate it in small
samples

O range Favaurs parsiivany
Pardarms well In simulation studies
(Sharma et al, 2005 MacDonald and
Marsh. 1000)

4 B1 ggaad) Ladia ddiaall 339 clpdgal Lae West, Taylor & Wu, (2012, 213)as

p D Jsaal) Lgawag ¢ Aadiiosal) Aslaal) dipa dlliSy aasally sz J<I Algikally
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Goodness- or Theoretical  Cutoft
Fit index e Reference badness-of-fit index range criterion
X =(V-1 Joreskog {1969) Badness =0 p < .05
x:/dr 8 Joreskog {1969) Badness 20 < 5
GFl=1— % {10)  Joreskog & Sorbom (1981) Goodness 0-1° > 95¢
AGH =1- fﬂ {1-GFl) {6} Joraskog & Sorbom {1981) Goodness 0-12 N/AZs
A =— 2 i ;
- Epr {0} Maiti & Mukherjee (1920); Goodness [ > .95
p+2[ "”_1 J Staiger (1389)
AGF* =1— %(1—(;5") {0) Maiti & Mukherjee (1950); Goodness 0-12 N/A®
Steiger (1989)
RMRE =~ (p* "(e'le))? 4] Joreskog & Sarbom {1981) Badness >0 NASS
SEMR « [p” " (e'W,e]]'" (13)  Bentler (1895) Badness >0 = .08
A, _ ‘maxig -of,0)
B =J=N = maxiy -o.0) 1 .
MSEA { o =\ d) (42)  Steiger & Lind {1980} Badness >0 < .06

= d 2,
nr- !“—lﬁ m—"_, = | 22)  Tucker & Lawis (1673} Geodness O-1a0 > 95
. e
b ! 2 o, ?
NFI = 57-'- = 511—“ (7}  Bentler & Bonett (1980) Gooness 0-1 > B5¢
» 1]
» 1 ]
n-X X (@)  Bollen (1989); Marsh et 3t Goodness > Qb > 95
T (1988)
2 8-
AN = (X0 = Ch) =X, —dh) {3)  Bentler (1990); McDonald &  Goadness > 00 > 05
(i —d4) Marsh (1990)
2 o 4
(o “‘:;‘2, "';:“;‘l' MO) (a3)  Bentter (1990) Goacness 0-1 > 95
Ae .

Jos iyl dilda) pa ABylaal) 3392 &l pdige panyd Al gal) iy fiall Zainudin(2012,64) aasg
Ml Jgandl guadly ¢ 5disa g

Name of category Name of index Level of acceptance Comments
Absolute fit Chisq P =0,08 Sensitive to sample size =200
RMSEA RMSEA = 0.08 Range 0.0% to 0.1 is
acceptable
GrI GFI =~ 0.90 GFI = 0.9% is n good fit
Incremental fit AGFI AGFI = 0.90 AGFI = 0,95 15 a good fit
CF1 CFI = 0.90 CFI = 0.95 is a good fit
TLI TLI = 0,90 TLI = 0.95 is a good fit
NFI NFI =~ 0.90 NFI = 0.95 is a good 1it
Parvsimonious rir Chisq/ar Chi square/ df <= 5.0 The value should be less than
5.0,

DAl Jgaad) Lgaudgs ¢ d3Uaal) g ) pdipal AguBally Aallial) adll Wag Klin (2016) PRCP)
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Fit indices

Perfect fit values

Acceptable fit values

¥ 2 /sd

CFI

NFI

RMR
RMSEA
SEMR

TLI (NNFT)

LAY

0=y2/sd=2

95 <=CFI=1.00
0.95=NFI=<1.00

00 =RMPR < .05
00 =RMSEA = .05
.00 =RMR = .05
95 <TLI=1.00

LAY

2<y2/sdd=S5

90 =CFI = .95
0.90=NFI=0.95

05 =RMR = .10
05 <=RMSEA = 08
05 =RMR = .10

90 =TLI = .95

¢ ABlaal) aga fpdipal Cpudilly Ugidal) cliginal) Schumacker & Lomax (2016) aaag
A S PXEN R VEW- Y

Model-fit Criterion

Acceptable Level

Interpretation

Chi-square

Goodness-of-fit index (GFI)

Adjusted GFl {AGF)

Root-mean square residual (RMR)

Standardized RMR (SEMR)

Hoot-mean-square error of
approximation {RMSEA)

Tucker—Lewis Index (TLI)

Normed fit index (NFI)

Parsimony fit index (PNF)

Akaike information criterion (AIC)

Tabled y? value

0 (no fit) to 1 (perfect fit)
0{no fit) to 1 (perfect fit)
Researcher defines level
<.05

0510 08

0 (no fit) to 1 {perfect fit)
0(no fit) to 1 (perfect fit)
0(no fit} to 1 (perfect fit)

0 (perfect fit) to positive value
(poor fit)

Compares obtained x* value with
tabled value for given df

Value close to 90 or 95reflects a
good fit

Value adjusted for df, with .90 or
.95 a good model fit

Indicates the closeness of Zto S
matrices

Value less than .05 indicates a
good mode! fit

Value of .05 to .08 indicates close
fit

Value close to 30 or 95reflects a
good mode! fit

Value close to 90 or 95 reflects a
good mode! fit

Compares values in alternative
madels

Compares values in alternative
models

ALk d\gd@l‘géaﬁglk.d\ Baga lydigal Algial) AJJAJ\(Y'U\ Y OYA JA\.G) uadly
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aallall

b &g 0< y? <2df 2df < y* < 3df
P value 0.05< p=0.0l 0.01 < p=<0.05
% df 0< y¥df <2 2<X?/df <3
RMSEA 0v RMSEA <0.06 | 0.06 <RMSEA <.08.
SRMR 0= SRMR = 0.080 ]0.090 =< SRMR < 1.00
GFI 095 < GFIv 1.00 090 = GFI < 0.95
AGFI 090 =< AGFI =< 1.00 | 0.85= AGFI < 0.90
sl 3l
NFI 095 < NFI < 1.00 0.90 = NFI = 0.95
NNFI 095 <= NNFI < 1.00 | 090 = NNFI < 0.95
CFI 095 < GFI < 1.00 0.90 = GFI = 0.95
RNI 095 < RNR =< 1.00 0.90 < RNR =< 0.95
[F1 095 < IFI = 1.00 090 < IFI < 0.95

aill e Lliilly dilhal) dilhall 5osa Cpisel abill o5 Misba & Jailani(2019,134) -,

o e T Goodness of Fit Criterta Cut-off Value
ki s Normed 7 20> Normed 1> 5.0
Normed Fit ldex NH209 RMSEA <008
Non-Normed it Index NNH208 SRMR <008
Comparve Fit Index (H209 GFl 209
LS ¢ diglhaall 3aga clydisal o9 ciay Costa & Sarmento(2019,8) s addy
DA Jesd) aag
VeryGood |  Good Suffering | Bad
X2/df <1 11.2] 1251 | >5
NFI >095 [09;095[ | [08:09] | <08
CFl > 095 [09;095[ | [08:0B[ | <08
RFI the better the closer to 1
TLI >095 | [09:095 | [0809] | <08
RMSEA (p — value > 0.05) <005 | ]0.05,008] | ]0.08010] | >010

Aghaall ciydse sl dgas (uSad AN caileadl Gl (YO YNV o B) gk Llidg

b lgdlania cdd)y AN ABBA e ) guall] Glary awaly

VoY b 2d)Hz— (V) ddadi ke ) Wxd!



Print ISSN (2682-2016)- Online ISSN (2805-2927) Agladlg il A pad ) Adod

zisalll Lllaay) of Lalall Aglhaall o Jath i WgdbEd) o Aiylhall cipdipe ad o @ Yol
P Amdga JSlia o ggiag B A a8) ¢ Gayial) pisalll Ban dale Ablae jelii B cpialld.
- gasalll Gilsa Gy

o3 o Josd Lilead Wi g payiball zigaill Abilaal) 5aga gl AN cpdpall ¢f ¢ LG
Zisalll chdie G Adjdal clal) daa o dds Wl o o plil daa e o Al
258 Y A gl ¢ gl gl gisell) & asilal) dagl gigal of o o W ) ¢ asital
Cdgle 5 O (Sa gadasall ull B oA Zilad ol ¢ Al Addlia g AT g il

8 laal) cpipa Flay Blis Apua Lilan) 440 Alas il 3gall) Aaia sl e : WG
JHEA) ggdage oy ¢ Agilany) il clpdipe o Uy @Bl glisaill Juad e ol iy lag
calll i ) A ABle Yy cipa Alas) Gl Adaia asiy 7 dsall)

Oa (ianll Al Baga ydise alddiud die Al Apudll)l Eigand) ably ;A ) eaal)

P oaldl) cloly AU 3ual)

hlad Auag zeia g4y Systematic review Liandil) Laafuall qusbud aladiuf a3
Baraa Gailad @) 4ah cluld (o Saalue il 535 £y g Adals) gililll (adAiul ) Chagy
Cilaglaal) 3 : a5 dual) Clagleall ao)gd (e 230 A dadl AT g paal) A jaal) dliy aladiadyg
M = Humanindex 45wyl aglal) cilaglaa 5acléy (EduSearch delaiay)y 4, 53l
G Clpdiga ¢ Adylaal) Baga Cpdisa ¢ Alslaal) Cpdise dalifal) Aalsl) aladiulyy ¢ daglaial)
Eay (01) Ao daldl Juan lsdadl b AL Gaal) ¢ gasal Laladl Joalanl) ¢ AijUaal)
call) st ¢ Ay hgpdll (e Ao gana (B Gl (GUad Guadaisg (Yo YY gla YY) El s
(VV) Sladiad a5 AaSaa Lpale Alaa yddll pleg 6% Oy ¢ udill ple Galdl Gamdty ¢ Jalsl)
Eigal) aish Oy diay (Y1) Laahall ol AN Egall lgdll ) psal AUy ¢ iy
DAl sadll e A cgiud gy

Yhh“ Yhh‘t Yhh% Y'\\‘ Y'\o Y~\\’ Y'\ﬂ Y'Y\

VoY b 2d)Hz— (V) ddadi ke ) Wxd!



Print ISSN (2682-2016)- Online ISSN (2805-2927) Agladlg il A pad ) Adod

b A gadl) o L 5 pdiial) dpalad) cdlaall Wby Eigad) il aly

9 ¢(%41 ¢ &ay 1 ¢) LISREL 44y (%53 ¢ &ay\A) Amos & Lalaiiul dlasy) gaball sl
G al Lady ¢ pda JSI adadl) agany Eiganl) asen a3l aly . Lagia JSI1 (%0.06 ¢« Y)MPlus

-@%‘J‘gﬁ)“'&)‘“ (JIS\;\JM(%Y% ¢ Gy Y )gﬁékﬂ\ Jgda
P A sadl) o igad) B Laladiia) cludisal) ST celag

% ] sl i pigal) 2
%Yo | Y "8 L) 2 | Y
%4y | vy 'S L 2/df |
%4y | Yy ol [ Gy Uad agpe bawgia i3 RMSEA | ¥

LYY Uk Cilay e Lo gial (a5l
Y%AA | ¥ Gulial Agaal) CFI | ¢
%AY | YA — AU/ @lmall p& d4kall  NNFI(TLI) | o
sl
%VY | YV d3Uaal) cpus GFI | 1
%v¥eo | \Y 4 baall Blgdd) Cilaype Jagia jia SRMR | v
%¥Y | VY e ABaal) IF1| A
%Y1 q @l Ailadl) NFI| 4
%Y ' [ ) clay paiad) dilad) s AGFIL| Y

VoY b 2d)Hz— (V) ddadi ke ) Wxd!



Print ISSN (2682-2016)- Online ISSN (2805-2927)  auadilly i) duug yad| laat

aal) d8Uaall 5aga

%YV |V b Gaall [ adgiad)l Gl gaall ECVI| 1Y
sl

% A ! dglad) 3aga [ Aflaal) Guad jlasdy) PGFI| VY
& Lai®y)

%\ o o Gaial)l cilaglaal) dlaa / bS] cilaglea jlas AIC | VY

sy
You. o | ¥ SLsi cilaglaa jlaa (3lud) CAIC | )¢
%o, | ¥ dl) diyaal) RFI| V0

YooV | Y| bl dilaal) [ (gylaad) AiUaall jlasdy)  PNFI| A Y

ééhﬂﬁ‘ﬂ
Y%or, o | ¥ Ol Agladd) [ ¢y lal) A8 Uaalt jlaséN) PCFI | VY
ééhﬂﬁ‘ﬂ

Aol Glaye bugia i RMR | VA

dgjgall Algal) cillaugia jia WRMR | 14

Sl — g dlaa BCC | Y.

el Cilaglaal) daa BIC | Y
(eadl) (3B Agilaal) e RNI| Y Y
Ay i HI| Y

Psl) 2y bugia jia RMSR | Y ¢

S A y2/df ¢ TS LA 32 quil) e Ladid clpdsall ST of Jstad) o gy

NNFI( . ¢ lial) Ailaal) CFI ¢ ufydy) Und ayje awgia jia RMSEA .

VoY b 2d)Hz— (V) ddadi ke ) Wxd!



Print ISSN (2682-2016)- Online ISSN (2805-2927)  auadilly i) duug yad| laat

(%Y +) ¢ra Aol Ay ety Adlaal) s GFl ¢ gjlimall 5@ ddylaal)  TLI)
i Gaddie lgaladia) Ol clpdiall Bl Ly
: Gluagiy clalitig
dgalal) palial) (e pudipal) dllad o atally ¢ dipa JoSt adal) agany alilY) 59 —
. daaiia)
Al Baga cipdipa Jlaa A dal) ciludally Gigagd) e 23all sha) -
A gl oilal Al §yl) cilial) Dila 3 Laldy  (2) rise Ao slais¥) s -
. ladpally Eganl) e A Y k] Las Adal)
coubl) gy AU Baal) cra (g8al b caeil) lalal) Juladl) e slaisy) -
Jagie dalg £o8 Ao JLaBY) aseg ¢ Apuudlly Allhal) diiaal) Baga Clydisa B poiill -
Clpisa Y (ubEl clpl AU Gaall e @iaill AUadl Bags ey sUWY) aas -
chiial) (€ aay ALy Ul Allaa ¢ 95 dudeay
1 aahall
¢ pakyll « SPSS aladialy cilibul) Julsd 4 lasy) Jualf . (Y0 £) aad) ¢ adly gl
. Ay ddika
Julatl) aladiad b cpiisad)l Jda (Y0 F) Sal ¢ Ol g e ¢ Sl ¢ Gubs ¢ Gl
2esilly LAl g1 ¢ ) ((AMOS) (usa¥) galiy aladduly Slasy)
(b Lgaladip i) Aalaally dadall) Lagda. (Y00 V) gligh A july ¢ gagall
AV (E0)Ve o Luaillly Lol dlae ¢ Apardatl) By Eigay
¢ oubl) adlgl Ay pehil) giliaaiag Apaal) Gaal) B0 . (Y00 9) Glis desal ¢ B
o Al LS ¢ dpre dlal] dealn ¢ " Lpadaally Logdl| Laaillly udll] ale " udll ale 5gai
Om clilall 4y pdal) 7 3laill adital) Alaayl LasY) . (1Y01)) Glis desal ¢ B
(794) Lwill LS Gigay jSia ¢ 3grm lal) daaly . Apudilly dygu il Eigal) B il
) Gl b AL il Adaladl ) daa LSRN L (Y 0V Y) Ol deaad ¢ B
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. Lelaa)y Luadilly Lipuidll agell adiial] plasy/ (Y2)7) daaa yaallae @ie ¢ Gua
ol S8 SR . LISREL 8.8 galiy alidaly ciliubs

) Apudil) Gigand) B AU e aleally Aadadll aladia) L (YA YY) ilae dma ¢ gyl
SN QY adil] agplel! Duppred] daal] . ciluagiy daaly
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CVYEEAYEYY

Aaalf Aild) Aslaal) z3gad ayglll Aiglaal) G cfpipa £13) (Y00 £) sl paliliae ¢ jale
AOV=N ot (£0)Y ¢ dudll Clufull 4y paall

coedil) Gl B Al Aaleal) Apdad cilipdal aladind ani (Y0 €) Sad) palilae ( ule
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