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Introduction: The application of methods such as Structural Equation Modeling (SEM) and
Item Response Theory (IRT) for the operationalization of psychological constructs necessitates
an examination of the assumption of "local independence™" within the data. The objective of
this research was to assess the dimensionality and additional value of the subdomains of
psychological scales through the use of a bifactor confirmatory factor analysis model.

Method: This study employed a review methodology utilizing the bifactor confirmatory factor
analysis model, implemented through the BifactorindicesCalculator statistical package in R
software version 4.3.3. The aim was to evaluate the dimensionality and added value of sub-
domains of psychological scales. Data were collected from 512 students at the Islamic Azad
University, Garmsar branch, during the 2022-2023 academic year. Participants were selected
using an availability sampling method and completed the questions from Yousefi's Good Life
Scale.

Results: If the total explained common variance index is less than 0.60, the scale is considered
multidimensional. Conversely, if it is 0.90 or higher, the scale is deemed sufficiently
unidimensional. Additionally, if both the total explained common variance index and the
percentage of uncontaminated correlations are at least 0.70, the scale is also regarded as
sufficiently unidimensional. Furthermore, if the total explained common variance index is at
least 0.60, it is essential for both the percentage of uncontaminated correlations and the
hierarchical omega coefficient to be a minimum of 0.70 for the scale to be classified as
sufficiently unidimensional.

Discussion and conclusion: The results of the study indicate that researchers can utilize the
bifactor confirmatory factor analysis model to assess the dimensionality and significance of the
subdomains within psychological scales.

Corresponding
Author’s E-mail

Scale Dimensions, Local Independence, Bifactor Model, Omega Reliability Coefficient,
Explained Common Variance Index, Total Score, Sub-Scale Score.

n.y3562@gmail.com


https://doi.org/10.22070/cpap.2024.18524.1457
https://doi.org/10.22070/cpap.2024.18524.1457
mailto:apirkhaefi@iau.ac.ir
mailto:n.y3562@gmail.com
https://creativecommons.org/licenses/by-nc/4.0/deed.fa
https://orcid.org/0000-0001-8055-3286
https://orcid.org/0000-0003-0451-4095
https://creativecommons.org/licenses/by-nc/4.0/deed.fa
https://orcid.org/0000-0001-8055-3286
https://orcid.org/0000-0003-0451-4095
https://creativecommons.org/licenses/by-nc/4.0/deed.fa
https://orcid.org/0000-0001-8055-3286
https://orcid.org/0000-0003-0451-4095

Journal of Clinical Psychology & Personality
Vol. 23, No. 1, Serial 44, Spring & Summer 2025, pp 215-244

Extended Abstract
Introduction

Researchers employ methods such as Structural
Equation Modeling (SEM) and Item Response Theory
(IRT) to operationalize psychological constructs. To utilize
Structural Equation Modeling (SEM) and Item Response
Theory (IRT) estimates, researchers must contend with the
assumption of "local independence, may not hold true in
their data. If this assumption is violated, it can lead to
uniqueness" or the emergence of "local dependence. result
in inaccurate estimations of the underlying structure and
yield misleading results from the scale. Recently, the use
of the bifactor confirmatory factor analysis model to
determine the dimensionality and added value of sub-
domains in psychological scales has been emphasized by
prominent methodologists. In a bifactor confirmatory
factor analysis model, items load on both a general factor
and a specific factor. Therefore, this model allows for the
evaluation of dimensionality and the added value of scores
from the sub-domains of the scales by partitioning the
variance and covariance of the items with respect to the
general factor, the covariance with the specific factor, and
the variance associated with the specific factor of each
item. This evaluation can be conducted using various
important statistical indicators. The purpose of this
research was to assess the dimensionality and added value
of the sub-domains of psychological scales utilizing the
bifactor confirmatory factor analysis model.

Method

This review study utilized books, articles, and theses
with accessible full texts that were relevant to the bifactor
confirmatory factor analysis method. In a bifactor
confirmatory factor analysis model, valuable statistical
indicators are derived that can significantly enhance
psychometric analysis. These indicators include the omega
coefficient, the omega coefficient of subscales, hierarchical
omega factor, omega hierarchical subscale, explained
common variance index, specific-dimension explained
common variance (ECV), ECV of a specific factor with
respect to itself, within-domain ECV, explained common
variance-item index, percentage of uncontaminated
correlations index, and average relative parameter bias
index. To estimate the statistical indices of the bifactor
confirmatory factor analysis model, the
“BifactorIndicesCalculator” statistical package was utilized
in R software version 4.3.3. This document provides
instructions on how to use this statistical package in R,
along with the cutoff points for the statistical indices of the
bifactor confirmatory factor analysis model. These indices
are essential for evaluating the dimensionality and added
value of the sub-domains of psychological scales. The data
were collected from 512 students (235 boys and 277 girls)
at the Islamic Azad University of Garmsar branch during
the academic year 2023-2024, who were selected using an

available sampling method and completed Yousefi's Good
Life Scale. For researchers who are not familiar with R
software, the Dober Bifactor Indices Calculator, an Excel-
based tool, is also introduced.

Results

The results indicated that if the scale adheres to a
bifactor model based on the underlying theoretical
foundations and the collected data, a total explained
common variance (ECV) index of less than 0.60 suggests
that the scale is multidimensional. Conversely, if the total
explained common variance (ECV) index is 0.90 or higher,
the scale is considered sufficiently unidimensional. If the
total explained common variance (ECV) index falls
between 0.60 and 0.90, the researcher should consider
additional indicators to assess the dimensionality of the
scale. Specifically, if the ECV index is at least 0.70, the
percentage of uncontaminated correlations (PUC) must
also be a minimum of 0.70 to ensure that the scale is
sufficiently unidimensional. If the total explained common
variance index is at least 0.60, the percentage of
uncontaminated correlations (PUC) index and the
hierarchical omega coefficient must each be at least 0.70
for the scale to be considered sufficiently unidimensional.
If a researcher intends to utilize the scores from the sub-
domains in a bifactor model, it is essential to make
decisions based on the omega coefficients of the subscales.
When the reliability of a sub-domain is low, specifically
when the omega coefficient (0S) is at least 0.60, a value of
at least 0.45 for the Explained Common Variance (ECV)
coefficient of the specific factor (ECVSS) is adequate. This
indicates that the sub-domain has a good likelihood of
providing significant added value beyond the total score
(@S > 0.60 and ECVSS > 0.45). For an average reliability
coefficient (oS > 0.80), an ECVSS coefficient value of at
least 0.30 is necessary for the subscale to have a strong
likelihood of providing significant added value beyond the
total score (®S > 0.80 and ECVSS > 0.30). Also, when the
reliability of the sub-domain is low, specifically when it is
at least 0.60 (oS > 0.60), a minimum OmegaHS coefficient
of 0.25 is sufficient for the sub-domains to have a good
chance of providing high added value in relation to the
total score (@S > 0.60 and ®HS > 0.25). Conversely, for an
average reliability coefficient (@S < 0.80), a minimum
value of 0.20 is adequate for the sub-domains to have a
good chance of delivering high added value in relation to
the total score (®S > 0.80 and ®HS > 0.20). If the obtained
values of the explained common variance-item index (I-
ECV) for each scale item exceed 0.80 or 0.85, the
researcher can utilize these items to create a short, concise,
and unidimensional tool.

Conclusion

If a researcher is examining the factor structure of a
psychological scale that has a total score reflecting its
underlying theoretical foundations—specifically, a general
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factor—it is essential to estimate the bifactor model in
addition to evaluating the unidimensional confirmatory
factor analysis (CFA) model, the CFA model of correlated
traits, and the higher-order CFA model. When comparing
these estimated models, researchers should not solely rely
on the goodness-of-fit indices to select the final model. In
other words, if the data collected by the scale adheres to a
bifactor model and the goodness-of-fit indices for this
model are optimal, albeit slightly lower than those of
competing models, it is advisable for the researcher to
choose the bifactor model as the final model. They should
also utilize various statistical coefficients from the bifactor
model to assess the psychometric properties of the scale.
Researchers need to pay attention to this point when their
final bifactor confirmatory factor analysis model has two
sub-domains, and their intention is to estimate the
reliability of each sub-domain in order to use the scores of
each sub-domain, it is not possible to use the cut points
presented in this article for them; That is, the researcher
can use the cut points presented in this article to estimate
the reliability and use the score of each sub-domain when
the researcher's final bifactor model is at least three sub-
domains. According to the results of the study, researchers

can use the bifactor confirmatory factor analysis model to
evaluate the dimensionality and value of the subdomains of
psychological scales.
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1. Unidimensional Enough.

2 . Eigenvalues.

3. Original Correlation Matrix.
4 . Ackerman.
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AR

5)5_‘> 5o aS Sl ol \bl.ul LS'L‘))‘ L.S‘)" L.S)'i“) U“?) ).u
oalaiwl 3,50 (slod S job 4 (GAn ST IRT slo Joe
Il o5 )8

laools 0gdlly (6,8 s ol Sla > |, 51SEM o
9 A G n ST g Seiladl Jae S 4 samais
..\4‘54‘5@ 4_»‘).»55.*: 6L‘b$)5")-3 GJLA.A LS‘)") Sl ooy aislis
a5 Lol (09 @l 1S g (6,3l ol )5l 4 i
35 503 SEM 839> ) Ky ) el oals )] a0 (6 5ieS
L Jao> o g B ls €D 2 (5 e
wlal ddg ie wyp cueal vé, de YV XYY Y]« ls
57y Lagiwilsy Gem Ol 51 SB8ls )50 i o &
slal o5, 6l seaie sloasli o babs, asl ol
ua}Lm 69') slis kS"b aS UbUT S| 00 OLQ,.M
b asls ol a8 cails oledl g5 0,5 olulis | Galises
gy By g g g LB (025 e (Smle by g
IVF] s gl slal 51 ids

5 Sndan (omyp slr ASaL slaae 5l eslinal 1,51
bigls, slawlide slaaislsos > 55l b))
L Sl laJoe LYV] ol 00,5 lagy Jlsl 3 congume
5 [YAD (et oSl o dos) SLasS] s, 90
g oo 8551 [YY ¥ (ol xSl Julow) ol
hole Jdo 5l IS By o Bliss| sl o
Jome o5 25 > b, 5l oolitul b T (EFA) sLecs]
ooz o 0] e - sl i (S
IR S R FE I R | 7N RNCTRp o
s ble ol calany 2e5 slodele gl
) GLassll rmsd 990 50 (ST G Kaegs
Ivsl sos Lole Jdos slol Al e 0 b 05 s I3l
ay Sleas] mSaly o alosl glaags, a5 obel )
alie oyl 55 05 Y] ol oois conis g anslis g5
a o plal slaans, a5 conl sanl oSl Lo
A Sl ogmas an el ool cis g aSll g5
J=ow sle Joas a5 aslools lis (6 b )], Sighy

. Fit.

. Exploratory Bifactor Analysis.

. Exploratory Factor Analysis (EFA).
. Schmid-Leiman Transformation.

. Jennrich-Bentler.
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3. Random Error Variance.
4 . Variance Explained Indices.
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1. Direct Hierarchical Model.
2 . Percent of Common Variance.
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4 . Coefficient Omega Hierarchical.
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1. Composite Reliability.
2 . Modeled.
3. Zinbarg RE, Revelle W, Yovel I, Li W.
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library(lavaan)

library(haven)

g <- read_sav("C:/Users/A.S/Desktop/q.sav")

pglbifactor.model <- 'EW =~ql + g2 + g3

MW =~qg4 +095+q6 +q7

SW=~q8+q9+ql0+qgll +ql2

PW=~ql3+ql4 +ql5+ql6 +ql7 +gl8

Generalfactor=~ql +g2+q3+q4+g5+q6 +q7 +

g8 +q9+ql0+qll+qgl2+ql3+qld+ql5+ql6+ql7

+018

EW~~0*MW
EW~~0*SW
EW~~0*PW

EW ~ ~ 0 * Generalfactor
MW ~~0*SW

MW ~~0*PW

MW ~ ~ 0 * Generalfactor
SW~~0*PW

SW ~ ~ 0 * Generalfactor

PW ~ ~ 0 * Generalfactor'

fit <- cfa(pglbifactor.model, data=q)

summary(fit, fit. measures= TRUE, standardized=TRUE)
fitmeasures(fit, c("gfi", "agfi", "rmsea", "cfi", "rfi", "nfi",
"nnfi", "pnfi", "srmr"))
library(semPlot)
semPaths(fit, "std")
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install.packages(*'lavaan")
library(lavaan)
install.packages("haven")
library(haven)
g <- read_sav("C:/Users/A.S/Desktop/q.sav")
udimenstionalplg.model <- 'Generalfactor = ~ql + g2 + q3
+04+9g5+0g6+q7 +
g8 +99+0ql0+qll+qgl2+ql3+qld +ql5+ql6 +ql7
+q18’
fit <- cfa(udimenstionalplg.model, data=q)
summary(fit, fit.measures= TRUE, standardized=TRUE)
fitmeasures(fit, c("gfi", "agfi", "rmsea”, "cfi", "rfi", "nfi",
"nnfi", "pnfi", "srmr"))
install.packages(*'semPlot™)
library(semPlot)
semPaths(fit, "std")



