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Abstract

. . Introduction: The use of methods such as Structufal Equati ing (

Receive Date: (IRT) for the operationalization of psychological.cdhstruc i anfining the assumption of "local

00/00/0000 independence" in the data. The purpose of this researc S uate mensionality and added value
of the sub-domains of psychological scales usi@ the,bi r confirmatery factor analysis model.

Accept Date: Method: This was a review study after introducin or confirmatory factor analysis model, from

00/00/0000 the statistical package BifactorIndicesCalcul in are version 4/3/3 to evaluate the dimensionality
and added value of sub-domains of psychologic usifig data collected from 512 students of Islamic
Azad University, Garmsar branch, in IC year 2022-2023, who were selected by available

sampling method and answered th usefi's Good Life Scale.
Results: If the total explained com index is less than 0.60, the scale is multidimensional and
if it is 0.90 or more, the s i imensional. If the two indicators of the total explained
common variance index a ontaminated correlations are at least 0.70, then the scale
is sufficiently unidimﬁsio ined common variance index is at least 0.60, it is necessary
to have two indices of 1 f uncontaminated correlations and the hierarchical omega
coefficient at least 0.70 e seale is sufficiently unidimensional.

Conclusion: According results of the study, researchers can use the bifactor confirmatory factor

analysi de imensionality and value of the subdomains of psychological scales.
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Extended Abstract

Introduction: Researchers use methods such as structural equation modeling (SEM) or Item Response Theory (IRT) to
operationalize psychological constructs. To use SEM and IRT estimates, researchers face the assumption of "local independence"
that may not exist in their data. If this assumption does not exist in the data, it will cause a violation of " correlated uniqueness" or
the creation of "local dependence”, which will result in not accurately estimating the structure and inaccurate and misleading
results by means of the scale. Recently, the use of bifactor confirmatory factor analysis model to determine the dimensionality and
added value of sub-domains of psychological scales has been emphasized by some great methodologists. In a bifactor confirmatory
factor analysis model, the items have a factor load both on the general factor and on a specific factor; Therefore, in this model, by
dividing the variance and covariance of the items with the general factor, the covariance with the specific factor, and the variance
with the specific factor of the item, It is possible to evaluate the dimensionality and added value of the scores of the sub-domains
of the scales by using different types of important statistical indicators. The purpose of this research was to evaluate the
dimensionality and added value of the sub-domains of psychological scales using the bifactor confirmatory factor analysis model.
Method: This was a review study using books, articles and theses whose full text was available and it was somehow related to the
bifactor confirmatory factor analysis method. In a bifactor confirmatory factor analysis model, very valuable statistical indicators
are extracted that can significantly improve psychometric analysis. These indicators include omega coefficient, omega coefficient
of subscales, hierarchical omega factor, Omega hierarchical subscale, explained common variance index, specific-dimension 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 bifactor
confirmatory factor analysis model, “BifactorIndicesCalculator” statistical package was used in R software version 4/3/3.
Instructions and how to use this statistical package in R software along with the cut pointiof the statistical indices of the bifactor
confirmatory factor analysis model to evaluate the dimensionality and added value of the sub¥demains of the psychological scales
using the data collected from 512 (235 boys and 277 girls) students of Islamic Azad UniV€rsity of'Garmsar branch in the academic
year of 1403-1402 who were selected by available sampling method and answeredithe questions of Yousefi's Good Life Scale.
For researchers who are not familiar with R software, the Dober Bifactor Idices Caletlator,\whieh is an Excel-based tool, was
introduced.

Results: The results showed that if the scale follows a bifactor modeh ace@rdingito the underlying theoretical foundations and
collected data, if the total explained common variance index (ECW)is less.than 0.60, then the scale is multidimensional. If the
total explained common variance (ECV) index is 0.90 or more, the“sgalesis Sufficiently unidimensional. If the total explained
common variance (ECV) index is between 0.60 and 0.90, the researcher®needs“to consider other indicators to evaluate the
dimensionality of the scale. For this purpose, if the index of thegetal explained common variance is at least 0.70, the index of the
percentage of uncontaminated correlations (PUC) must alsojbe atieast 0.70, so that the scale is sufficiently unidimensional. If the
total explained common variance index is at least 0.60, ItJis, neeessary that the percentage percentage of uncontaminated
correlations (PUC) index and the hierarchical omega coefficient should be at least 0.70 so that the scale is sufficiently
unidimensional. If the researcher wants to uSeithe sgeresof the sub-domains in a bifactor model, it is necessary to make a decision
according to the values of the omega coefficient of subscales. when the sub-domain reliability is low; that is, at least 0.60 (ws >
0.60); A value of at least 0.45 of the ECV coefficient\o(the spectfic factor with regard to itself (ECVSS) is sufficient for the sub-
domain to have a good chance ofghaving high added*valug and beyond the total score (ws > 0.60; and ECVss > 0.45). For the
average reliability coefficient (omegawws > 0.80), the)ECVss coefficient value of at least 0.30 is sufficient for the subscale to have
a good chance of having high added valug andbeyondithe total score (ws > 0.80; and 0.30 > ECVss). Also, when the sub-domain
reliability is low; that is, at least 0.60)(@s = 0.60);°@ value of at least 0.25 of the OmegaHS coefficient is enough for the sub-
domains to have a good change,of having 2 high added value and beyond the total score (ws > 0.60; and wns > 0.25) and for the
average reliability coefficient (0s £0.80), the value of at least 0.20 is enough for the subdomains to have a good chance of having
high added value and beyondhthetotal score (s > 0.80; and wrs > 0.20). If the obtained values of the explained common variance-
item index (I-ECV) of eachyscale item are more than 0.80 or 0.85, the researcher can use these items to make a short, concise and
one-dimensional tool.

Conclusion: If the researcher is examining the factor structure of a psychological scale and the scale has a total score in terms of
the underlying theoretical foundations, that is, it has a general factor, It is necessary to estimate the bifactor model in addition to
examining the unidimensional CFA model, the CFA model of correlated traits and the higher order CFA model, and when
comparing the estimated models, don't just rely on the goodness of fit indices of the models to choose the final model; and when
comparing the estimated models, don't just rely on the goodness of fit indices of the models to choose the final model; In other
words, when the data collected by the scale follows a bi-factor model and the goodness-of-fit indices of the bi-factor model are at
the optimal level and are slightly lower compared to other competing models, It is better for the researcher to choose the bifactor
model as his final model and to use various statistical coefficients of the bifactor model to evaluate 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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install.packages("lavaan™)

library(lavaan)

install.packages("haven")

library(haven)

g <- read_sav("C:/Users/A.S/Desktop/qg.sav")
udimenstionalplg.model <- 'Generalfactor =~ gl + g2 + g3
+g4+q5+q6+q7 +

g8 +q9 +ql0 +qll + q12 + 13 + q14 + q15 + q16 + q17
+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")
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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 =~q4+q5+ 096 +q7

SW=~q8+q9+ql0+qll +ql2 \
PW =~ql13 +ql4 + q15 + 916 + q17 + q18
Generalfactor=~ql+g2+qg3+qg4+g5+q6+q7 +

g8 +q9 +ql10 + g1l +ql2 + 13 + q14 + q15 + q16 + q17

+q18

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)
"nnfi", "pnfi", "srmr"))

library(semPlot)

semPaths(fit, "std")
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