
 

 
 

 
التحقق من صدق واستقرار نتائج التحليل العاملى عبر العينات:  

 Rفى برنامج   kfaتطبيقات باستخدام حزمة 

 
 

 دادـــــــــــــإع
 

 دكتور  
  ع عبد السمي محمد عبدالهادى    

 أبوالعل 
 أستاذ مشارك، استشارى القياس

 والإحصاء ومناهج البحث 

 Dr  

Kyle Nickodem 

 
مدير مركز الاستشارات المنهجية 

 والسيكومترية والإحصائية

 مركز الاستشارات المنهجية والسيكومترية والإحصائية

 الأمريكيةالولايات المتحدة  -جامعة مينيسوتا 
 

 

 

 

 

 

 

 

 



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

1  2025 يناير -( 11)العدد  - (6المجلد )

 

 :المستخلص

kfa

R

 

 كلمات مفتاحية:  ال

 



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

2  2025 يناير -( 11)العدد  - (6المجلد )

 

Validity evidence based on internal 

structure

kfaR 

 

Lane and colleagues (2016)McCoach 

et al. (2013)
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American Educational Research Association et al, 2014

 

● 

 

● 

 

● 

 

 

 

 

 Validity evidence based on test content 

eConstruct coverag

Domain representation

Domain relevance ،

lignment A   sstudie  
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● Construct 

underrepresentation 

● Construct-

irrelevant variance 

 Validity evidence based on 

response processes 

Cognitive 

interviewsThinking aloud protocols

 

  

 

4. Validity evidence based 

variableson relations with other  

Concurrent
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● Convergent validity evidence  

 

● Discriminant validity evidence 

(Divergent)  

 

● Predictive validity evidence 

  

 Validity 

evidence based on consequences of testing 

Intended

Unintended

High-stakes test

Medical College Admission Test (MCAT)
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https://www.testingstandards.net/uploads/7/6/6/4/76643089/standards_2014edition.p

df 

 

 

 

https://www.testingstandards.net/uploads/7/6/6/4/76643089/standards_2014edition.pdf
https://www.testingstandards.net/uploads/7/6/6/4/76643089/standards_2014edition.pdf
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● Reflective

 (Latent factor (X  

Observed indicators (Y )

 

 

● Formative

 (X )

Principal components (Y)
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Multicollinearity

 

 

Uncorrelated linear 

combinations

Collinearity

(Le-Rademacher & Billard, 

2017 .) 

Data reductionSPSS
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Invalidity of study-based inferences

Default

SPSS

 

 

 

Measurement model

Common variance

 

●  

Maximum likelihoodPrincipal axis factoring

Tabachnick and Fidell (2013)

 

●  
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Auerswald and Moshagen (2019).

●  

Orthogonal

Oblique

 

●  

Continuous data

Maximum likelihood mean- and variance-adjusted 

test statistic (MLMVA)

Weighted least squares mean- and 

variance-adjusted test statistic (WLSMV)  Mplus  

 ,R(Beauducel & Herzbergو

2006)  ،

lavaan(Rosseel, 2012)  . 

●  
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Missing completely at randomMissing at 

randomNot missing at random

: 

o Listwise deletion

 

o 

Pairwise deletion

 

o Imputation

Enders (2022)

m/https://www.appliedmissingdata.co 

 

●  

 

●  
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Preacher and MacCallum (2003)

Comrey and Lee (1992)Tabachnick 

and Fidell (2007)

 

●  

 

 

 

●  

Comrey and Lee (1992) 
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●  

Child (2016)

 

●  

 

●  

K-fold

fold (Curran et al., 2003) 
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  Statistical model 

Interrelationships 

 Variance-covariance 

matrixCorrelation matrix

Standardized

.Metric 

 

Squared multiple correlation

 

6. 

Joliffe (1992) . 
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Constrained model

Unconstrained model

Brown (2015) 

Bandalos (2018)

 

Training data

Test data 
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cross-validationK-folds

Machine learning

 

 

 

 

-https://commons.wikimedia.org/wiki/File:K

fold_cross_validation_EN.svg 
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 k-fold

 

 k-fold - 1

The remaining fold 

 Iterations

folds 

 

iteration k
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 k-foldm
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k-folds

 

 

 

 

 

 

 

 

Nickodem 

and Halpin (2022)kfaR

: 

 kfa() 

 kfa_report()
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●  R and RStudio

Windows 

● 

 

● RStudio 

● kfa 

R and RStudio 

kfa

RRStudioWindows   

● R-https://cran.r

project.org/bin/windows/base/،-Download R

4.4.2 for Windows،

 

https://cran.r-project.org/bin/windows/base/
https://cran.r-project.org/bin/windows/base/
https://cran.r-project.org/bin/windows/base/R-4.4.2-win.exe
https://cran.r-project.org/bin/windows/base/R-4.4.2-win.exe
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● RStudio-https://posit.co/download/rstudio

desktop/DOWNLOAD RSTUDIO 

DESKTOP FOR WINDOWS
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● R and RStudio

 

RStudio R 

  

● RStudio
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● 

R objects

Packages

 

● Untitled

Cross- .validation_FA 
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National Health Interview Survey (NHIS)

 

● National Center 

for Health Statistics

Centers for Disease Control and Prevention . 

● 

https://www.cdc.gov/nchs/nhis/documentation/index.html

  

● 

Kroenke et al. (2009)Spitzer et 

al. (2006)

 

RStudio 

●  

o  

 ▪ Excel 

MyData <- read_excel(file.choose())     

Open"read_excel"
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"readxl"

 

 ▪ Excel.csv 

MyData <- read_csv(file.choose())     

Open"read_csv"

"readr"

 

o Import Dataset

 

 

● from ExcelExcel

: 
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● Browse

 

o Import Options 

 ▪ Name   

 ▪ Sheet 

 

 ▪ Range 

 ▪ Max Rows

 

 ▪ Skip  

 ▪ NA 
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 ▪ First Row 

as Names 

 ▪ Open Data Viewer

 

 

 ▪ Code Preview

 

 

 ▪ Import 

● Global Environment

MyData

 

kfaRStudio 
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kfa 

●  

o  install.packages(“package name”) 

● RStudio 

o library(package name) 

● kfa 

o install.packages(“kfa”) 

o library(kfa)  

● Run

ctrl+enter 

 

● 

 

kfa 

kfa

kfa()kfa_report()

 

 

Two-

factor model
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 =~

factor_2

kfa() 

kfa() 

● 

kfa() 

 
 

 

 

●  kfa()  
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o My_Analysis

 

o NULL

NA 

o MyData

 

o names(MyData)

 

o k = NULL

folds،

fold . 

o m = 4

 

o Seed = 101

 

o cores = NULL
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o custom.cfas = list(`Custom 2f` = factor_2)

factor_2

NULLcustom.cfas = 

o rotation = "oblimin"

oblimin

GPArotation(Bernaards & Jennrich, 2005)

bifactor

project.org/web/packages/GPArotation/GPArotation.pdf-https://cran.r 

o simple = TRUE

FALSE. 

o min.loading = NA

Cross-
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loadings

simple = FALSE. 

o single.item = "none"

none 

o ordered = TRUE

Ordinal

Polychoric correlation 

matrixordered = FALSE

Pearson correlation matrix

Interval 

o estimator = NULL

ordered = TRUEWLSMV

ordered = FALSEMLSMV

lavaan(Rosseel, 2012)

https://lavaan.ugent.be/tutorial/est.html 

o missing = "listwise"  

listwise

-https://lavaan.ugent.be/tutorial/est.html#missing

values 
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● 

kfa() 

 

 

o  

  

kfa_report() 

● index_available(My_Analysis)

 

 

o 

 

 
 

 



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

35  2025 يناير -( 11)العدد  - (6المجلد )

 

 

 

● kfa_report()  

 

o models = My_Analysis

kfa() 

o file.name = "KFA_Adult_Depression_Anxiety"

 

o report.title = "Adult Depression and Anxiety"

 

o path = NULL

Working 

directory

Documents  

o report.format = "html_document"

 "html_document"

PDFctrl+pSave as PDF

Wordreport.format = 

"word_document" 



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

36  2025 يناير -( 11)العدد  - (6المجلد )

 

o word.template = NULLWord

report.format = word_document" 

o index = c("cfi.robust", "rmsea.robust", "srmr", "tli.robust")

s)index_available(My_Analysi

 

o plots = FALSE

 

o load.flag = 0.3

 

o cor.flag = .9

 

o rel.flag = 0.6
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o digits = 2

 

● 

 

 

 

 

●  

 

 

● Overview 

o 10 # of folds: 
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a()kf

 

o 15 # of variables: 

o # of 

30954 observations: 

o Maximum # of factors 

 ▪ Allowed - 4 

 ▪ Extracted - 4   

 

o DWLS Estimation: 

o listwise  Missing Data: 

 

● Model Summary 

10-fold
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1-factor4-factor  

Custom 2f

 

 

o Improper solution

Non-convergence

Non-positive definite matrix

Lorenzo-Seva and Ferrando (2021) . 

o Heywood itemHeywood
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Negative variance

Heywood

Heywood (1931) . 

o  low loading

 

o  igh factor correlationh

 

o  ow scale reliabilityl

 

o Notes

kfa()

 

● Model Details 
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Factor Structure

Standardized Loading Across Folds

Scale 

Reliability Across Folds

Mean Factor Correlations

Loading flag

HeywoodHeywood flag
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o 
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● Appendix: Within Fold Model Fit 
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● ALL EFA Structures 

 

o 

 

 



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

45  2025 يناير -( 11)العدد  - (6المجلد )

 

o 

 

 

o 

 

 

o 
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Brown (2015)،

Hu and Bentler (1999)

Sellbom and Tellegen (2019) 

 

● CFI

SRMR

RMSEA

CFIRMSEA(Lai & Green, 2016 )

Model-implied 

● 

 

●  
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o 

 

o 

 

 

 

 

 

●  

● 
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● WLSMV

 

● 

kfa . 

●  

● 
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Cross-Validation and Stability of Factor Analysis Results: A 

Demonstration Using the kfa R Package  

 

Abstract 

Designing psychometrically efficient measurement instruments by 

collecting appropriate sources of validity evidence for supporting score 

interpretations and uses is essential for ensuring the quality of the 

collected data and the validity of study-based inferences. Among these 

sources of evidence is validity based on internal structure, often gathered 

through exploratory and confirmatory factor analyses. However, one of 

the primary challenges researchers face is how to conduct exploratory and 

confirmatory factor analyses and ensure the stability of the factor structure 

across different samples without repeatedly administering the 

measurement instrument and collecting data. This study aims to provide a 

concise overview of the concept of validity evidence and its sources, 

exploratory factor analysis (EFA), and its associated methodological 

issues, while clarifying the difference between EFA and principal 

component analysis. It also covers confirmatory factor analysis (CFA), the 

concept of cross-validation, and how it can be used to verify the validity 

and stability of factor analysis results across samples. A detailed example 

using the kfa package in R is included, demonstrating how to interpret 

results, choose among factor models, and support score interpretations for 

proposed uses. The study concludes with recommendations for using EFA 

and CFA to collect validity evidence based on internal structure. 

Keywords: Validity of score interpretations, validity evidence based on 

internal structure, exploratory factor analysis, principal components 

analysis, confirmatory factor analysis, cross-validation. 

 


