
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 Print ISSN (2682-2016)- Online ISSN (2805-2927) المجلة العربية للقياس والتقويم  

 

1
 2023 يوليو - ( 2)الجزء   -( 8العدد )  -(  4المجلد ) 

 

البنية الداخلية  استخدام الشبكة السيكومترية في التحقق من بينات صدق  
 لمقاييس النفسية والتربوية ل

 

 إعـــــــــــــــــــداد

 

 د/ حمودة عبد الواحد حمودة فراج

 أستاذ علم النفس التربوي المساعد

 الوادي الجديدجامعة  -كلية التربية

hamoudafarag@gmail.com 
 

 

 الملخــــــص

(EGA)

EGA

SPSS 26

REGA



 Print ISSN (2682-2016)- Online ISSN (2805-2927) المجلة العربية للقياس والتقويم  

 

2
 2023 يوليو - ( 2)الجزء   -( 8العدد )  -(  4المجلد ) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 



 Print ISSN (2682-2016)- Online ISSN (2805-2927) المجلة العربية للقياس والتقويم  

 

3
 2023 يوليو - ( 2)الجزء   -( 8العدد )  -(  4المجلد ) 

 

Use of the psychometric network to verify validity of the evidence 

based on internal structure of psychological and educational scales 

 

BY 

 

Dr. Hamouda Abdel Wahid Hamouda Frag 

Assistant Professor of Educational Psychology, Department of 

Educational Psychology, Faculty of Education, New Valley 

University 

hamoudafarag@gmail.com 

Abstract 

The main objective of the current research is to use of the 

psychometric network to verify validity of the evidence based on internal 

structure of psychological and educational scales (The Big Five Inventory 

(BFI) as an example) by using the different functions of the exploratory 

graph analysis (EGA) method, as a modern method for factor analysis that 

depends on the applications of psychometric network analysis in 

psychological and educational fields. It uses applications of Bayesian 

analysis, and is considered one of the most promising methods for 

verifying the factorial construction of scales. The EGA exploratory graph 

analysis method was used to: (1) estimate the dimensions of The Big Five 

Inventory, (2) determine the stability of both dimensions and items within 

dimensions, and (3) assess the effect of the potential repetition of items on 

the factor structure of The Big Five Inventory. The study sample consisted 

of (1000) male and female students from the College of Education ranging 

in age from (19-21 years) with an average age of (20.2) years and a 

standard deviation of (1.2) years. And correlation coefficients and 

exploratory factor analysis, using statistical programs (SPSS 26) and (R) 

to analyze the data, and the results showed the effectiveness of the EGA 

exploratory graph analysis method as an alternative method for the 

factorial analysis of items in verifying the factorial structure of 

multidimensional measures and that this method is superior to other 

traditional methods. In the accurate determination of the number of 

dimensions, as it has many functions that are used to check the stability of 

dimensions and items and in dealing with duplicate items in addition to 

that this method is done without guidance from the researcher or his 

intervention in determining the number of items unlike other methods, and 

this method needs more from Arabic studies 
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Keywords: psychometric network analysis, personality, evidence 

based on internal structure . 
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 Psychometric Network 

(Borsboom, 2006)

(Borsboom, Cramer, Kievit,Scholten, & Franic, 

2009; Cramer, 2012)

 network psychometrics 

 (Epskamp et al., 2018a )

Psychometric network models

(Epskamp & Fried, 2018; Epskamp et al., 2018b) . 
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 network 

approach(Borsboom, 2008, 2017)

(Schmittmann et al., 2013)

 (Baumert et al., 

2017; Cramer et al., 2012a).

(Mõttus & Allerhand, 2018)

(Borkenau & Ostendorf, 1998; Cramer et al., 2012a)    ،

(Cramer, Waldrop, van der Maas, 

& Borsboom, 2010 ) 

(Schmittmann 

et al., 2013)

Borsboom, 

2008;Cramer, 2012)

(Cramer et al., 2012a)  ،
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Christensen et al., 2018; Fonseca-Pedrero 

et al., 2018) 

(Flake, 

Pek, & Hehman, 2017)

 مشكلة البحث: 
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(AERA,APA&NCME,2014)

Messick (1993

Exploratory Factor Analysis ،

Confirmatory Factor  Analysis  من

  

  

(Loading)    
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Model Fit Indices  

عبد الهادي عبد   محمد )يمكن الرجوع الي:    

(2020  ،السميع

  (AERA, APA, 

& NCME,2014 )

parallel 

analysis (PA)-Kaiser

Guttmann’s،  الأقل الجزئي  المتوسط  ،  PartialMinimum Average  (MAP)محك 

 Very Simple StructureAccelerationجدا    

FactorOptimal Coordinate

maximum-likelihood ،BIC  EBIC (

 Exploratory Graph Analysis(EGA)  

Golino & Epskamp, 2017
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- 

 Exploratory 

Graph Analysis(EGA) 

  

- 

 Exploratory Graph 

Analysis(EGA)

- 

- 

 Exploratory 

Graph Analysis(EGA)

- 

 Exploratory Graph Analysis(EGA)

- 

Exploratory Graph  Analysis(EGA)

  Graph Analysis(EGA) Exploratory  

- 

 Exploratory 

Graph Analysis(EGA)    والفرق بينها وبين
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- 

 Exploratory Graph Analysis(EGA)

بين   - المقارنة 

- 

- 

ھ ھ

ھ
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 Evidence based on internal 

structure : 

 (Messick (1993 

 Psychometric network analysis

Markov random field 

  Exploratory Graph Analysis

Personality traits

 ExtraversionAgreeablenessالعصابية 

NeuroticismOpenness to Experience

Conscientiousnes(Costa &McCrae,1992,5-8)

Extraversion

Agreeableness

Neuroticismالعصابية  
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Openness to Experience

Conscientiousnes

(Costa &McCrae,1992,5-8)

 

 البشرية: الحدود

 

Google forms

 

 : 

 

(Wedman, 2017)  ،  

(Wolming & Wikström, 2010،)
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Psychological American Educational Research Association, American 

Association, & National Council on Measurement in Education 

26)-4, 11     (AERA,APA&NCME) (201

evidence

Unitary view of validity

Construct Validity

Evidence based on test content

Evidence based on response 

processes

Evidence based on internal 

structure

Evidence based 

on relations to other variables or external structure evidence 

Evidence based on reliability
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Evidence based on test 

consequences of testing

Testing consequences

Consequential validity. 
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Refutation or 

falsification  

 Evidence based on internal structure  
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 Psychometric network analysis  

Markov random field  

cyclic dependencies

induced 

dependencies

Christensen et al., 2018; Fonseca-Pedrero et al., 2018)  )

(Borsboom & Cramer, 2013; Schmittmann et al., 2013)
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(Golino & Epskamp, 

2017)

Christensen et al., 2018; Fonseca-Pedrero et al., 2018) 

 Exploratory Graph Analysis  

EGA

(Golino & 

Epskamp, 2017) 

EGAGaussian 

Graphical Model  (GGM; Lauritzen, 1996) 

 least absolute shrinkage and 

selection operator    وهي في الأصل

 (Garrote Nonnegative Garrote  ،NNG)

RidgeTikhonov

(Glasso; Friedman et al., 

2008)  ،walktrap  

(Pons & Latapy, 2005)  

walktrap
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EGA

, 2019)Christensen, Cotter & Silvia(

 principal component analysis

 factor analysis parallel analysis  )(Golino & 

Demetriou, 2017; Golino & Epskamp, 2017; Golino et al., 2020).  

(Christensen, 

Cotter & Silvia, 2019) 

Graphical Least 

Absolute Shrinkage and Selection Operator (GLASSO ) 

 (Fortunato, 2010; Yang, Algesheimer, & Tessone, 

2016)،  

Gaussian Graphical 

Model(GGM)  (Lauritzen, 1996)،

GGM

(GLASSO)  (Epskamp, Waldorp, Mõttus, & 
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Borsboom,2018b)

GLASSOExtended Bayesian 

information criterion (EBIC) (Chen & Chen, 2008)  

(Epskamp & Fried, 2018; Friedman, Hastie, & Tibshirani, 2008) 

(Golino & Epskamp, 2017;Golino et al., 2020) 

Triangulated 

Maximally Filtered Graph (TMFG)

 (TMFG; 

Massara, Matteo, & Aste, 2016)

(Christensen et al., 2019; Golino et al., 2020)

TMFG  3n - 6  n

TMFG

(Song, Di Matteo, & Aste,2012)  

 Local/Global inversion  

(Massara, Matteo, & Aste, 2016)  GGM

EGAGLASSO

EGAtmfgTMFG

EGAtmfg

TMFG
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 (Golino et al., 2020)

Entropy Fit Indices

information entropy

 (Carter, 2014 )

 

Entropy Fit Index (EFI)    ،Von Neumman Entropy (EFI.vn)    ،Total EFI.vn 

(TEFI.vn)  EFI

EFI.vn  TEFI.vn

TEFI.vn    و

EFI.vn   وEFI  دقيقة

 (et  Golino

al., 2021)،   تشير قيمTEFIvn المنخفضة إلى ملاءمة أفضل 

model fit

Preacher et al., 2013)  

 (Clark & Bowles, 
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2018; Garrido et al., 2016; Montoya & Edwards, 2021)

EGA

(Golino & Demetriou, 2017; Golino & Epskamp, 2017; Golino  et 

al., 2020a),  network plot

 

bootstrapping  EFA

CFASEM

(Lai, 2018; Zhang et al., 2010)  

bootstrappingbootstrap  

bootstrap

EGA

(Christensen & Golino, 2019)

parsimonious factor models

(Heene et al., 2012; Montoya & 
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Edwards, 2020)..

 (Garrido et 

al., 2018; Yang et al., 2018). 

modification index

(Saris et al., 2009; Whittaker, 2012)،

(Heene et al., 2012)

EGA

(Christensen et al., 

2020, 2021.)

(Christensen et al., 2020; 

Rozgonjuk et al., 2020)  

 

(Auerswald & Moshagen, 2019)  

EGA

 (de Winter 

et al., 2009; Hogarty et al., 2005; Wolf et al., 2013). 
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EGA

(Golino & Demetriou, 2017; Golino & 

Epskamp, 2017; Golino et al., 2020a). 

walktrap

CFA

(Blanken et al.,2018 )

 

EFA

(Bringmann & Eronen, 2018)

EFA

EGA

(Golino et al., 

2020; Newman, 2006)
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EGA

 (Christensen et al., 2019)

EGA(Epskamp et al., 

2017)

EGAEGA

 (Golino et al., 2020)

(DeVellis, 2021    :

(DeVellis, 2021).

(Dunn, Baguley & Brunsden, 

2014)

(Zhang &Horvath, 2005)  .

 (Nowick,  Gernat, Almaas, & 

Stubbs, 2009)،
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  ،

p

Bonferroni  

  ،false discovery rate    ،adaptive alpha    ) 

(Pérez & Pericchi, 2014)  ،

 EGAnet Golino, Christensen & Moulder 

 2020),R (R Core Team, 2019) ((UVAUnique 

Variable Analysis  EGAnet    ،

(Pérez & Pericchi, 2014)
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 (Epskamp, Rhemtulla, 

& Borsboom, 2017)

(Lee & Ashton, 2016) 

(DeVellis, 2017)

Hallquist, Wright, and Molenaar (2019)  

CFA

(DeVellis, 2017; Flake et al., 2017)   و ،

EFA 
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EFA

EFA

(Bringmann et al., 2019)

 (Costantini & Perugini, 2012)

(Bringmann et al., 2019; Dablander 

&Hinne, 2019; Terluin, de Boer, & de Vet, 2016)

  .

 (Rafols & Meyer, 

2010)percolation theory
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 (Li, Zhang, Zio, Havlin, & Kang, 2015) 

(Kenett et al., 2018)

 

(Hallquist et al., 2019) 

walktrap  

،

(Pons & Latapy,2005).
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EFA(Flake 

et al.,2017) .

(Fortunato, 2010)  

(van Bork et al., 2021)  .



 Print ISSN (2682-2016)- Online ISSN (2805-2927) المجلة العربية للقياس والتقويم  

 

31
 2023 يوليو - ( 2)الجزء   -( 8العدد )  -(  4المجلد ) 

 

(van der Maas 

et al., 2006)

(Golino 

&Epskamp, 2017)

(van Bork et al., 2019)   

(Epskamp 

et al., 2018a; Kruis & Maris, 2016; Marsman et al., 2018)

(Golino & Epskamp, 

2017) ، 

 (van Bork et al., 2021)  

(Cramer et al., 2012a)   ،(Read et al., 2010)  

 

 ,Cronbach, 1955; Flake et al.,2017; Hubley)لكرونباخ  

Zhu, Sasaki, & Gadermann, 2014)    ،

Psychological 

Assessment    ،  European Journal of  Personality Assessment  

(Hubley et al., 2014)    ،
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Journal of Personality and Social Psychology  

(Flake et al., 2017) 

(McNeish, 2018).

(Dunn et al., 2014; Sijtsma, 2009)

(Dunn et al., 2014; McNeish, 2018)

(Sijtsma, 2009) 

(Dunn 

et al., 2014; McDonald, 2013; Zinbarg, Yovel, Revelle, & 

McDonald,2006)  

(Flake et al., 2017).

)

(Sijtsma, 2009) 

(Borsboom et al., 2004).
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(Flake et al., 2017)،   ويتم حساب الاتساق الداخلي بشكل أفضل إذا كان المقياس أحادي البعد

(Flake et al., 2017) 

 

(McNeish, 2018).  في

  (Forbes, Wright, Markon, & Krueger, 

2017, 2021). 

(Socan, 2000)

(Christensen et al., 2019) 

Bootstrap Exploratory Graph Analysis 
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(bootEGA;Christensen & Golino,   2019)  structural 

consistency

n

N

bootEGA  

GLASSO

n

NEGA  

 

(Christensen et al., 2019)

EGA)
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(Christensen et al., 2019)
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(Christensen et al., 2019)

(Baumert et 

al., 2017)   

(Lee& Ashton,2016; McCrae & Costa, 2008)،  

(Flake et al., 2017) . 

(Cronbach & 

Meehl, 1955; Kane et al., 2013;Messick, 1993)  

Borsboom and colleagues (2004)  

Flake 

et al. (2017)

 Latents Variables 

 :

‐Skrondal & Rabe(

Hesketh,2007)
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Hesketh,2007)‐Skrondal & Rabe(    ،

, 2009)Henseler, Ringle & Sinkovics

(Wong, 2013)  

(Wong, 2013)

, Henseler, Ringle & Sinkovics

2009)

(Edwards & 

Bagozzi, 2000)
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Borsboom et al., 2003)

(Borsboom et al., 2003)

(McCrae & Costa, 2008;McCrae et al., 2000)

Borsboom and colleagues (2004)  ،

(Borsboom & Mellenbergh,2007.) 
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(Borsboom et 

al.,2003)

) (Ellis & van den Wollenberg, 

1993) 

(Fisher, Medaglia, & Jeronimus, 2018; 

Molenaar, 2004)

(Molenaar,Huizenga, & Nesselroade, 2003)

(Beck 

& Jackson, 2019) 

(Cervone, 2005)

(Baumert et al., 2017; Cervone, 

2005)

(Hogan 

& Foster, 2016) 
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(Ashton &Lee, 2005)

(Cramer, 

2012)

 

(Borsboom et al., 2003).

(Festinger, 1954)

Dunlop, Holtrop, Schmidt, and Butcher (2019)  

طلب من المشاركين  
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  (Borsboom et al., 2004; Messick, 1993)  ،

(Flake et al., 2017)

Golino & Epskamp, 2017; Golino et 

al., 2020)  

(Kruis & Maris, 2016; Marsman et al., 2018)  

(van Bork et al., 2021)
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- 

 Exploratory 

Graph Analysis(EGA) 

  

- 

 Exploratory Graph 

Analysis(EGA)

- 

- 

 Exploratory 

Graph Analysis(EGA)

- 

 Exploratory Graph Analysis(EGA)
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قوامها عينة  على  البحث  هذا في  الاعتماد  تم 

Google Forms

John and Srivastava (1999)،

(Goldberg, 1993)

- 

- 

Ad, 2016)-eves, & Marbach(Re

- 
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SPSS26

RR Core 

Team, 2020،)) psych (Revelle, 2020  ،EGAnet (version 0.9.9; Golino , 

2020) ,Moulder & Christensen  ،EGA

GLASSOTMFGTEFI.vn

bootstrap  ،((UVAUnique 

Variable Analysis

lavaan  

(Rosseel, 2012)  ،semTools  (Jorgensen et al., 2021)  ،semPlot   

(Epskamp,2019)    ،

(WLSMV)

 Exploratory 

Graph Analysis(EGA)  

   

 Exploratory Graph 

Analysis(EGA)

PA

WLSMV     Polychoric
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Oblimin

RKMO

،  Bartlett’s test of sphericity Kالمرتبطة 2كا وقيمة  

Bartlett’s test of sphericity Kالمرتبطة 2كا وقيمة 

KMO

Bartlett’s test of sphericityKMO

2كا

20605.91 
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FA 

Simulated Data

1   0.663    

2 0.562     0.356 

3    0.727   

4     0.517  

5  0.829     

6   0.808    

7 0.829      

8    0.694   

9     0.811  

10  0.596     

11   0.405 0.309   

12 0.792      

13    0.746   

14     0.638  

15  0.665     

16   0.526    

17 0.652      

18    0.539   

19     0.667  

20  0.625     

21   0.873    

22 0.766      

23    0.603   

24     0.774  

25  0.66     

26   0.552    
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27 0.469     0.539 

28    0.614   

29     0.578  

30  0.821     

31   0.642    

32 0.87      

33    0.638   

    0.757  

-0.332 0.545     

  0.848    

0.587     0.497 

   0.584   

  -0.32  0.543  

 0.47     

 0.811     

0.787      

   0.572   

 0.717     

1      

0.07 1     

0 0.23 1    

0.05 0.11 0.18 1   

-0.19 -0.12 -0.12 -0.14 1  

0.15 -0.1 0.09 0 -0.11 1 

- 
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minimum 

average partial (MAP)

minimum average partial (MAP) 

 Very Simple Structure

Rotation Factoring 

method 

Max VSS 

complexity 1 

N factors 

complexity 1 

Max VSS 

complexity 2 

N factors 

complexity 2 

oblimin fm 0.70 5 0.78 5 

BIC achieves a minimum of -2512.39

Sample Size adjusted BIC achieves a minimum of -536.89
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EGA  

( 

EGAEGA  

EGAnet  package (version 0.9.8; Golino & 

Christensen,2020)،R  bootEGA

and Golino (2021) Garrido Christensen,

 (Christensen et al., 2020)

bootEGA  

GLASSO) 

graphical least absolute shrinkage and selection operator  ،

   (TMFGtriangulated maximally filtered graph،

GLASSOGLASSO  ،

TMFG
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GLASSO يمينTMFG )

- GLASSO  

Total Entropy Fit Indices (TEFI.vn)  

(Golino, Moulder, et al., 2021)    ،TEFI

(CFA)(Golinoet al., 2021)    ،

(CFI, RMSEA,TFI, SRMR) 

TEFI 

  TEFI.vn  

 BIC  

EBIC  

 

GLASSO

 

TMFG
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 GLASSO TMFG

GLASSO TMFG  

CFA {EGAnet}  

{EGAnet}  

EGA    التوكيدي العاملي  التحليل  ،CFAونموذج 

WLSMVR (Kan, van der Maas& 

Levine,2019)
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CMIN8669.8 

892 

0 

(CMINDF)4.737 

gfi 0.94  

nfi 0.885  

(CFI)  0.907 مؤشر حسن المطابقة المقارن 

) 

(RMSEA

0.061  

srmr0.068 

(TLI) 0.9 
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BFI_05 1   0.869 0.244 

BFI_10 0.43 0.04 10.672** 0.43 0.815 

BFI_15 0.615 0.043 14.246** 0.544 0.705 

BFI_20 0.751 0.042 17.851** 0.651 0.577 

BFI_25 0.837 0.038 21.845** 0.754 0.432 

BFI_30 0.749 0.047 15.85** 0.586 0.656 

BFI_35 0.619 0.046 13.348** 0.472 0.778 

BFI_40 0.559 0.048 11.671** 0.449 0.799 

BFI_41 0.768 0.051 15.026** 0.573 0.672 

BFI_44 0.743 0.047 15.657** 0.561 0.685 

BFI_03 1   0.466 0.783 

BFI_08 1.241 0.122 10.19** 0.487 0.763 

BFI_13 1.013 0.086 11.742** 0.553 0.694 

BFI_18 1.128 0.131 8.598** 0.393 0.845 

BFI_23 1.867 0.178 10.505** 0.705 0.504 

BFI_28 1.209 0.123 9.872** 0.552 0.696 

BFI_33 1.447 0.136 10.676** 0.704 0.505 

BFI_38 1.466 0.139 10.565** 0.678 0.541 

BFI_43 1.509 0.155 9.766** 0.59 0.651 

BFI_01 1   0.541 0.707 

BFI_06 1.209 0.104 11.658** 0.589 0.654 

BFI_11 1.228 0.1 12.327** 0.758 0.425 

BFI_16 1.079 0.082 13.129** 0.64 0.59 

BFI_21 1.455 0.103 14.132** 0.696 0.516 

BFI_26 1.18 0.094 12.535** 0.667 0.555 

BFI_31 1.268 0.105 12.091** 0.638 0.593 

BFI_36 1.308 0.089 14.743** 0.726 0.474 

BFI_02 1   0.664 0.558 

BFI_07 1.169 0.052 22.352** 0.751 0.435 

BFI_12 1.346 0.061 22.036** 0.777 0.397 

BFI_17 1.118 0.053 21.257** 0.699 0.511 

BFI_22 1.262 0.057 22.025** 0.777 0.397 

BFI_27 0.881 0.046 19.104** 0.54 0.708 
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BFI_32 1.175 0.055 21.257** 0.756 0.428 

BFI_37 1.105 0.049 22.695** 0.673 0.546 

BFI_42 1.187 0.059 20.195** 0.724 0.476 

BFI_04 1   0.647 0.581 

BFI_09 0.879 0.066 13.402** 0.562 0.684 

BFI_14 0.896 0.059 15.228** 0.636 0.595 

BFI_19 1.009 0.061 16.652** 0.63 0.603 

BFI_24 1.103 0.067 16.569** 0.742 0.45 

BFI_29 0.957 0.065 14.801** 0.629 0.604 

BFI_34 0.816 0.063 12.888** 0.578 0.666 

BFI_39 0.94 0.057 16.348** 0.638 0.593 

                       **

Scaled 

Chi-Squared Difference Test    satorra. bentler.2001  

 

bootEGAEGAnet

GLASSO

 العدد 

n.Boots

 الوسيط 

median.dim

الخطأ  

 المعياري 

SE.dim 

فترة الثقة 

(95%)CI.dim

الحد  

 الأدنى

Lower

الحد  

 الأعلى

Upper
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GLASSO1000 5 0 0 5 5 

GLASSO  

bootstrapping

 قوة العقدة  استقرار البنود 

 1 3 4 5 2 البنود  5 4 3 2 1 البنود 

BFI_05 1 0 0 0 0 BFI_21 0.419 0 -

0.004 

0.025 0.002 

BFI_10 1 0 0 0 0 BFI_36 0.376 0.011 -

0.008 

-

0.006 

0 

BFI_15 1 0 0 0 0 BFI_06 0.288 0.011 -

0.009 

0.009 -

0.013 

BFI_20 1 0 0 0 0 BFI_01 0.23 -0.01 0 0 0.001 

BFI_25 1 0 0 0 0 BFI_16 0.212 0.004 0 0.01 0.076 
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BFI_30 1 0 0 0 0 BFI_31 0.194 0 0.035 -

0.099 

0 

BFI_40 1 0 0 0 0 BFI_26 0.185 -0.03 0.066 -

0.048 

0.024 

BFI_41 1 0 0 0 0 BFI_11 0.124 0 0.139 -

0.081 

0.067 

BFI_44 1 0 0 0 0 BFI_32 0.005 0.321 0.003 0.003 0.04 

BFI_35 0.997 0 0 0 0.003 BFI_37 -

0.016 

0.313 0.02 -0.04 0 

BFI_01 0 1 0 0 0 BFI_22 0.011 0.31 -

0.001 

-

0.003 

0.007 

BFI_06 0 1 0 0 0 BFI_12 -0.01 0.307 0 -

0.045 

0.062 

BFI_11 0 1 0 0 0 BFI_07 0 0.299 0.001 0 -

0.029 

BFI_16 0 1 0 0 0 BFI_42 0 0.28 -

0.004 

0 0.017 

BFI_21 0 1 0 0 0 BFI_17 0 0.249 -

0.013 

-

0.022 

0 

BFI_26 0 1 0 0 0 BFI_27 0.011 0.248 0.007 0 -0.05 

BFI_31 0 1 0 0 0 BFI_02 -

0.017 

0.244 0 -

0.023 

-

0.008 

BFI_36 0 1 0 0 0 BFI_13 0 0.005 0.35 0.002 0 

BFI_09 0 0 1 0 0 BFI_03 -

0.009 

0 0.312 0.009 0 

BFI_14 0 0 1 0 0 BFI_08 0.001 -

0.001 

0.309 0 -0.01 

BFI_19 0 0 1 0 0 BFI_33 0.059 0 0.271 -

0.007 

0 

BFI_24 0 0 1 0 0 BFI_23 0.086 0.025 0.253 0 0.005 

BFI_29 0 0 1 0 0 BFI_28 -

0.004 

0 0.248 -

0.005 

0.008 

BFI_34 0 0 1 0 0 BFI_38 0.088 0 0.228 -

0.007 

0 

BFI_04 0 0.003 0.997 0 0 BFI_43 0.013 0 0.219 -0.05 0 

BFI_39 0 0.005 0.995 0 0 BFI_18 0 -

0.016 

0.206 0.005 -

0.005 
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BFI_03 0 0 0 1 0 BFI_24 0.004 -

0.028 

0.005 0.352 -

0.015 

BFI_08 0 0 0 1 0 BFI_09 0.025 0 0 0.342 0 

BFI_13 0 0 0 1 0 BFI_34 0 0 -

0.019 

0.308 -

0.015 

BFI_18 0 0 0 1 0 BFI_19 0 0.002 0.006 0.306 0.022 

BFI_23 0 0 0 1 0 BFI_14 0 -

0.051 

0.009 0.25 -

0.002 

BFI_28 0 0 0 1 0 BFI_29 0.01 -

0.043 

-

0.014 

0.232 0 

BFI_33 0 0 0 1 0 BFI_04 -

0.103 

0 -

0.015 

0.219 0 

BFI_38 0 0 0 1 0 BFI_39 -0.13 0 -

0.017 

0.194 -

0.012 

BFI_43 0 0 0 1 0 BFI_05 0.037 0 0.005 0 0.414 

BFI_02 0 0 0 0 1 BFI_30 0.001 0.011 -

0.007 

0 0.374 

BFI_07 0 0 0 0 1 BFI_41 0 0 0 0 0.321 

BFI_12 0 0 0 0 1 BFI_25 0.048 0 0.009 -

0.017 

0.27 

BFI_17 0 0 0 0 1 BFI_15 0.016 0.056 0 0.024 0.269 

BFI_22 0 0 0 0 1 BFI_20 0.029 0 0 0 0.226 

BFI_27 0 0 0 0 1 BFI_44 0.007 -

0.008 

0 0 0.221 

BFI_32 0 0 0 0 1 BFI_10 0.058 0.058 -

0.005 

-

0.003 

0.209 

BFI_37 0 0 0 0 1 BFI_40 0 -

0.008 

-

0.001 

-

0.013 

0.148 

BFI_42 0 0 0 0 1 BFI_35 0.002 -

0.075 

-

0.002 

-

0.016 

0.124 

- 

walktrap  (wc)
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- 

(EFA )factor 

loadings  (Hallquist et al., 2019)،

 5 4 3 2 1 البعد 

 1 1 0.995 1 0.997 الاتساق الداخلي 

 1 1 1 0.999 0.999 متوسط استقرار البنود 

المركب   الثبات  والصدق  Composite reliability coefficients (CR)مؤشرات   ،
Discriminant Validity - Convergent validityبي والتمايزي التقار 

CR

AVE

AVEAVE

Larcker Creterion –  Fornell  

Hair et. al. (2014)
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CR AVE 
MSV 

 

Max 

R(H) 

0.858 0.393 0.08 0.891 0.627     

0.828 0.35 0.061 0.832 0.119** 0.592    

0.862 0.445 0.08 0.884 0.283** 0.247** 0.667   

0.85 0.417 0.085 0.859 -0.129** -0.175** -0.174** 0.646  

0.903 0.513 0.085 0.912 0.053 0.072* 0.042 -0.291** 0.716 

- CR

- AVE

- AVE

- MSVAVE

- Max R(H)
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((UVAUnique Variable Analysis 

EGAnet  .

wTO weighted topological overlaps

wTO

wTO

-pالدلالة ) البنود 

value ) 

قيمة مؤشر  

(wTO) 

المتوسط 

(Mean ) 
BFI_30--BFI_41 0.00277 0.496 9.601 

BFI_09--BFI_34 0.00338 0.341 6.425 

BFI_27--BFI_37 0.00373 0.289 5.36 

BFI_05--BFI_25 0.00466 0.277 5.114 

BFI_06--BFI_21 0.00466 0.27 4.97 
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BFI_03--BFI_13 0.00502 0.262 4.806 

Christensen, Garrido & (

)Golino, 2021

UVAEGAnet،

wTO
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Total Entropy Fit Indices (TEFI.vn)  
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  TEFI.vn  

bootEGAEGAnet

GLASSO

 

 العدد 

n.Boots

 الوسيط 

median.dim

الخطأ  

 المعياري 

SE.dim 

فترة الثقة 

(95%)CI.dim

الحد  

 الأدنى

Lower

الحد  

 الأعلى

Upper

GLASSO1000 5 0 0 5 5 

GLASSO  

bootstrapping
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 قوة العقدة  استقرار البنود 

 1 2 5 3 4 البنود  5 4 3 2 1 البنود 
BFI_10 1 0 0 0 0 BFI_36 0.411 0.014 -0.008 -0.012   

BFI_15 1 0 0 0 0 BFI6_21 0.379   0.023 -0.006 -0.005 

BFI_20 1 0 0 0 0 BFI_01 0.245 -0.012   -0.001   

BFI_35 1 0 0 0 0 BFI_16 0.232 0.007 0.013 -0.001 0.092 

BFI_40 1 0 0 0 0 BFI_26 0.201 -0.033 -0.053 0.073 0.021 

BFI_44 1 0 0 0 0 BFI_31 0.198 0.002 -0.109 0.038   

BFI30_41 1 0 0 0 0 BFI_11 0.135   -0.091 0.153 0.077 

BFI5_25 1 0 0 0 0 BFI_32 0.006 0.345 0.003   0.042 

BFI_08 0 1 0 0 0 BFI_22 0.016 0.331 -0.005 -0.002 0.001 

BFI_18 0 1 0 0 0 BFI_07   0.321     -0.033 

BFI_23 0 1 0 0 0 BFI_12 -0.015 0.32 -0.057   0.067 

BFI_28 0 1 0 0 0 BFI_42   0.3   -0.004 0.02 
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BFI_33 0 1 0 0 0 BFI_17   0.266 -0.024 -0.014   

BFI_38 0 1 0 0 0 BFI_02 -0.019 0.263 -0.032 0.001 -0.015 

BFI_43 0 1 0 0 0 BFI27_37 0.016 0.243 -0.026 0.029 -0.031 

BFI3_13 0 1 0 0 0 BFI_24 0.006 -0.032 0.381 0.005 -0.013 

BFI_02 0 0 1 0 0 BFI_19   0.003 0.332 -0.004 0.025 

BFI_07 0 0 1 0 0 BFI9_34 0.019   0.301 -0.003 -0.004 

BFI_12 0 0 1 0 0 BFI_14   -0.052 0.273 0.01 -0.004 

BFI_17 0 0 1 0 0 BFI_29 0.013 -0.047 0.254 -0.017   

BFI_22 0 0 1 0 0 BFI_04 -0.11   0.238 -0.016 0.001 

BFI_32 0 0 1 0 0 BFI_39 -0.142   0.208 -0.019 -0.017 

BFI_42 0 0 1 0 0 BFI_08 0.001 -0.002   0.329 -0.011 

BFI27_37 0 0 1 0 0 BFI3_13     0.009 0.316   

BFI_01 0 0 0 1 0 BFI_33 0.065     0.288 0.001 

BFI_11 0 0 0 1 0 BFI_23 0.094 0.027   0.276   

BFI_16 0 0 0 1 0 BFI_28 -0.007   -0.003 0.268 0.007 

BFI_26 0 0 0 1 0 BFI_38 0.096     0.249   

BFI_31 0 0 0 1 0 BFI_43 0.019   -0.058 0.242   

BFI_36 0 0 0 1 0 BFI_18   -0.017 0.005 0.222 -0.007 

BFI6_21 0 0 0 1 0 BFI5_25 0.078   -0.014 0.006 0.384 

BFI_04 0 0 0 0 1 BFI30_41   0.002   -0.001 0.348 

BFI_14 0 0 0 0 1 BFI_15 0.009 0.049 0.028   0.323 

BFI_19 0 0 0 0 1 BFI_44 0.011 -0.005   -0.004 0.294 

BFI_24 0 0 0 0 1 BFI_10 0.065 0.061 -0.004 -0.007 0.267 

BFI_29 0 0 0 0 1 BFI_20 0.037     0.003 0.258 

BFI_39 0 0 0 0 1 BFI_40   -0.007   -0.002 0.175 

BFI9_34 0 0 0 0 1 BFI_35   -0.075 -0.023 -0.004 0.155 

- 

walktrap  (wc)

- 

(EFA)factor loadings  (Hallquist et al., 2019)،
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 5 4 3 2 1 البعد 

 1 1 1 1 1 الاتساق البنائي 
الاتساق البنائي متوسط   1 1 1 1 1 
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 (Epskamp, Rhemtulla, 

& Borsboom, 2017)

EGA

EGA

- 

 (Bringmann et al., 2019) 

- 

GLASSO  ،TMFG

Golino & 

Epskamp, 2017)  
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