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Abstract: Within the organizational field, emotional intelligence is linked to socially competent be-
haviors, which allow the development of labor and organizational abilities necessary for professional
development. Thus, in workers, emotional intelligence is related to a wide range of organizational
variables. The purpose of the present study was to evaluate the psychometric properties of the
Wong and Law Emotional Intelligence Scale (WLEIS) in the Colombian context, specifically, in a
population of managers. The study was instrumental. The sample consists of 489 Colombian man-
agers, obtained through non-probability sampling (a purposive sample), who work in companies
located in Bogota. The results indicated that the four-factor oblique model presents favorable fit
indices, as well as the higher-order model, the latter having additional theoretical support. These
results indicate that it is possible to consider partial scores for each of the four factors of the WLEIS,
as well as an overall emotional-intelligence score. Also, the WLEIS scores have validity evidence
based on relations to other variables (convergent and discriminant evidence) and are reliable. These
first findings for Colombian managers contribute to the accumulation of international evidence of
emotional intelligence measured with the WLEIS.

Keywords: WLEIS; emotional intelligence; managers; psychometric properties; reliability; validity

1. Introduction

Emotional intelligence (EI) is a social ability that allows a person to control his or
her own emotions and understand the emotions of others, which is essential for any
professional today, from general staff to those in management positions (Mayer et al. 2016;
Salovey and Mayer 1990). In this sense, EI can be understood as a set of interrelated abilities
that people possess to function in society, combining intrapersonal and interpersonal
abilities (Law et al. 2004). The study of EI began in the last decade of the last century and
since then a large body of knowledge on the subject has been formed in various fields of
social and behavioral sciences, for example, the labor or organizational field regarding how
people cope with adverse or stressful events (Boyatzis 2018). Therefore, EI allows people to
better adapt to the demands of their environment in a dynamic context, such as the one in
which companies are currently immersed (Kotsou et al. 2018).

EI has been studied in the workplace as a predictor of performance, organizational
commitment, and leadership (Jain and Duggal 2018). Precisely, the relationship between
EI and leadership has been investigated more frequently in managers or decision makers
within companies, finding that people with better leadership styles (for example, trans-
formational), have higher levels of EI, which allows them to obtain better results in their
workplaces (Miao et al. 2018; Issah 2018). Likewise, there is still little evidence on the
influence that low levels of EI have on problematic behaviors such as communication
difficulties or poor collaborative-work abilities (Kircaburun et al. 2019; Pérez-Fuentes et al.
2019). Therefore, when working with the EI construct, it is not enough to analyze it globally
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as a unidimensional variable; it is necessary to evaluate it considering the different abilities
that compose it, that is, from a multidimensional perspective.

Regarding the theoretical models developed for the study of EI, they can be grouped
into three main categories: EI as (1) a trait, (2) an ability, or (3) mixed, which involves a
combination of the two previous ones (O’Connor et al. 2019). This proposed classification
derives from the way EI is measured. As a trait, EI presents an overlap with personality
traits (e.g., emotional regulation or empathy) and is assessed by self-report instruments
(Salovey and Mayer 1990). On the other hand, EI as an ability involves the processing of
information from the self and others and can therefore be assessed using peak performance
tests (Mayer and Salovey 1997). However, self-reports can also be used to measure EI as
an ability, among which the WLEIS stands out, due to its stable structure and internal
consistency (Bru-Luna et al. 2021).

Although there is some controversy as to whether the WLEIS is a measure of EI as
an ability, because some studies identify this scale as a measure of EI as a trait (Pérez et al.
2005; Brannick et al. 2009), further research is still needed regarding the measurement of EI
using the WLEIS, as other studies provide support that this test measures EI as an ability
(LaPalme et al. 2016; Law et al. 2004). Finally, mixed EI refers to instruments that measure a
combination of traits, skills and competencies (Bar-On 1997).

In Colombia, several studies have been carried out on EI and its relationship with
various organizational variables in workers and managers to propose programs to improve
the EI of the people involved (Acosta-Prado et al. 2015; Acosta-Prado and Zárate 2017).
For the measurement of EI, self-report measures are mostly used, among which are the
Emotional Quotient Inventory (EQ-i), Trait Meta-Mood Scale (TMMS), Trait Emotional
Intelligence Questionnaire (TEIQue), and Wong and Law’s Emotional Intelligence Scale
(WLEIS) (Bru-Luna et al. 2021). The latter instrument has been used in samples of company
managers from different economic sectors (Acosta-Prado et al. 2015). However, there are
no previous studies that exhaustively examine its psychometric properties to justify its use
with the aforementioned sample and have theoretical and empirical support for the correct
interpretation of the scores.

The WLEIS is a self-report measure developed by Wong and Law (2002), consisting
of 16 items to measure EI based on the revised model of Mayer and Salovey (Salovey
and Mayer 1990; Mayer and Salovey 1997). The instrument is composed of four dimen-
sions: (1) self-emotion appraisal, (2) others’ emotion appraisal, (3) use of emotion, and
(4) regulation of emotion (Wong and Law 2002). Self-emotion appraisal refers to people’s
awareness of their feelings and thoughts about those feelings. Others’ emotion appraisal is
linked to the perception and understanding of other people’s emotions. The use of emotion
involves monitoring, evaluation, and control measures to modify one’s feelings. Regulation
of emotion enables people to improve their performance through self-motivated emotions.

The WLEIS was proposed for leadership and management studies, although it was
gradually extended to various organizational, educational, and clinical areas, among others
(Keefer et al. 2018; Law et al. 2004). In the original study of the WLEIS, the authors tested
various models to determine the structural composition of the instrument, among them,
the model of four related factors and another of a higher order (four first-order factors and
one second-order factor). The latter model was the one with the greatest empirical support
that was in line with the theory on which the instrument was developed (Wong and Law
2002). However, psychometric studies carried out in various countries show the existence
of four factors, although the general factor is questionable.

In a sample of South Korean nurses, the WLEIS presented a four-factor related factor
structure, good reliability levels (α between 0.88 and 0.92 at the factor level and 0.91 for
the total scale), adequate levels of item discrimination (ritc > 0.40), and the absence of floor
and ceiling effects (Park and Yu 2021). In China, the WLEIS was validated in a sample of
university students, using a version with five response options in a Likert format, which
showed good fit indices for the four related factors model, the higher-order model, and the
bifactor model; the latter was slightly better than the previous ones, while the reliability



J. Intell. 2022, 10, 29 3 of 15

for the four specific factors and the general factor was good (α > 0.70) (Di et al. 2021).
In the same country, in a sample of the general population, it was found that the factor
model with the best fit was the four related factors (Kong 2017). In Morocco, the adaptation
of the WLEIS to university students provided support for a higher-order structure (four
first-order factors and one second-order factor) (Ghoudani et al. 2018). In Nepal, using a
five-point Likert scale version of the WLEIS, the related four-factor structure, as well as
the invariance of the model, was corroborated with a sample of UK university students
(Sochos et al. 2021).

In Italy, in a sample of the general population, good reliability levels were found for the
factors and the total test (α > 0.80), as well as the adequacy of the data to an oblique factorial
model (four related factors) and a higher-order model (four lower-order factors and one
higher-order factor) (Iliceto and Fino 2017). In Spain, the adaptation distributed among the
general population indicated a good reliability level at the total level (α > 0.91) and in the
dimensions (α between 0.79 and 0.84), the moderate relationship between EI and subjective
happiness (r = 0.38), and a factorial structure of four related factors, with factor loadings
between 0.57 and 0.85 (Extremera Pacheco et al. 2019). On the other hand, in a sample of
medical students from Spain and Portugal, it was found that the factor structure that best
fit the WLEIS was the model of four related factors, which evidenced good reliability levels
(α > 0.80) and an adequate discriminative ability of the items (Carvalho et al. 2016).

At the Latin American level, in Chile, the WLEIS was studied in a sample of managers,
a structural model of four related factors was found to have the best fit, although with
low reliability levels in the factors (α < 0.70), except the factor regulation of emotion
(α = 0.82) (Acosta-Prado and Zárate 2019). In Peru, the internal structure of the WLEIS was
studied in adults, a structure of four related factors was found to have the best fit, high
factor loadings of the items and moderate and large correlations between factors, as well as
a good reliability level for the factors (α > 0.70) (Merino et al. 2016). Likewise, in nursing
students, the same results were corroborated, with a good discriminative ability of the
items evaluated through item-rest correlation also being reported (Merino-Soto et al. 2019).

These studies corroborate the presence of the four factors in the WLEIS, although only
in some of them is the general factor present, either underlying the items (a bifactor model)
or the specific factors (a higher-order model). Therefore, when conducting psychometric
studies, it is necessary to test these models to find the one that best fits the data. In this
way, we will have a better approximation for the measurement of EI, a starting point
for the planning of actions that allow its training and improvement and providing the
necessary tools to people for their adequate development in society and personal wellbeing
(Malinauskas and Malinauskiene 2020).

However, the psychometric properties of instruments that measure EI in managers
in Colombia have not been evaluated. Therefore, the present study aims to analyze the
psychometric properties of the WLEIS in a sample of Colombian managers. This involves
providing reliability evidence to the test scores through the internal-consistency method,
as well as validity evidence from two sources, internal structure, and relations to other
variables (convergent and discriminant evidence). For this second validity evidence, a
measure of subjective happiness was additionally used, because, theoretically and em-
pirically, this variable and EI present a significant relationship (Extremera Pacheco et al.
2019; Blasco-Belled et al. 2020; Ghahramani et al. 2019). Thus, the Subjective Happiness
Scale (SHS) was used. Instrumental studies of the SHS in Latin America report adequate
psychometric properties in countries such as Chile (Vera-Villarroel et al. 2011), Argentina
(Ortiz et al. 2013), and Puerto Rico (González-Rivera 2021).

2. Materials and Methods
2.1. Design

The present study followed an instrumental design because the psychometric prop-
erties of an instrument that measures EI were analyzed (Ato et al. 2013). In this sense,
evidence of validity and reliability was provided to justify the use of the instrument in the
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organizational field within the Colombian context. In the methodological process of the
study, the recommendations proposed by the standards for educational and psychological
testing (American Educational Research Association, American Psychological Association,
and National Council on Measurement in Education 2014) were followed, as well as the
good practices in the development and psychometric evaluation of tests in organizational
research (Zickar 2020).

2.2. Participants

Participants were collected through a non-probabilistic sampling, purposive type,
that sought to maintain a balance between the different categories of sociodemographic
variables (Kerlinger and Lee 2000). Regarding the number of participants, the required
sample size for a study using structural equation model (SEM) was calculated through the
online calculator developed by Soper (2022), considering the model used for the relationship
between EI and happiness in the collection of validity evidence based on relations to other
variables. The parameter values used for the calculation of the required sample size were
expected effect size of 0.30, a desired statistical power level of 0.95, the number of latent
variables was 5 (4 EI factors and 1 happiness factor), the number of observable variables
was 20 (16 EI and 4 happiness) and a probability level (α) of 0.05. The results indicated a
recommended minimum sample size of 223.

To achieve greater robustness and stability of the statistical analyses performed, a
larger sample size than the minimum recommended was collected. Accordingly, the WLEIS
was applied to 498 people. In addition, for the study to collect validity evidence based
on relations to other variables, the SHS was applied to 167 people. However, after the
database cleaning described in the procedure section, the final sample was composed of 489
participants who answered the WLEIS and 151 participants who answered both the WLEIS
and the SHS. The participants were Colombian managers working in companies located in
Bogota city. A description of the main characteristics of the study sample is presented in
Table 1, which highlights that most of the participants belonged to companies in the ICT
sector (n = 300, 62.24%) and had 1 to 3 years of experience (n = 164, 33.88%).

Table 1. Sociodemographic characteristics of participants.

Variable Category n %

Age 20 years or less 1 0.21
21 to 25 years 42 8.68
26 to 35 years 255 52.69
36 to 45 years 133 27.48
46 to 60 years 51 10.54

61 years or more 2 0.41

Sex Female 247 51.03
Male 237 48.97

Educational level High school complete 3 0.62
University incomplete 16 3.31
University complete 232 48.03

Postgraduate 232 48.03

Time in current position 2 years or less 178 36.93
2 to 5 years 179 37.14
5 to 10 years 81 16.80

10 years or more 44 9.13

Employees under charge No employees 174 36.10
1 to 2 employees 81 16.80

3 to 10 employees 125 25.93
11 to 20 employees 37 7.68

20 employees to more 65 13.49
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Table 1. Cont.

Variable Category n %

years of work experience No work experience 101 20.87
1 to 3 years 164 33.88
4 to 7 years 111 22.93

8 years or more 108 22.31

Economic sector Trade 31 6.43
Communications 33 6.85

Construction 16 3.32
Finance 64 13.28

Industrial 33 6.85
ICT 300 62.24

Transportation 5 1.04

2.3. Measures
2.3.1. Wong and Law Emotional Intelligence Scale (WLEIS)

The Wong and Law Emotional Intelligence Scale is a self-report scale designed by
Wong and Law (2002) to measure EI based on 16 items grouped into four factors (four items
per factor): self-emotion appraisal (SEA), others’ emotion appraisal (OEA), use of emotion
(UOE), and regulation of emotion (ROE). The WLEIS response format includes seven-point
Likert-type questions, ranging from 1 (strongly disagree) to 7 (strongly agree). Higher
scores indicate a higher level of EI. For this study, the Spanish version of the WLEIS (WLEIS-
S) was used, which replicates the original four-factor structure and for which the reliability
of the scores was adequate both in the factors and at the global level (Extremera Pacheco
et al. 2019). Likewise, the WLEIS has shown good psychometric properties in samples of
managers in several Latin American countries (Acosta-Prado et al. 2015; Acosta-Prado and
Zárate 2017, 2019).

2.3.2. Subjective Happiness Scale (SHS)

This instrument was developed by Lyubomirsky and Lepper (1999) to assess global
subjective happiness. For this study, the version adapted to Spanish by Quezada et al. (2016)
for a Mexican sample was used. The SHS is composed of four items with a unidimensional
structure underlying them. The response format of the four items is a seven-point Likert-
type. The total score on the SHS is obtained from the average of the responses to the four
items (recoding item 4).

The psychometric properties of the SHS for the present study were good. Regarding
validity, evidence based on the internal structure from the CFA showed an adequate fit in
favor of the unidimensionality of the scale (χ2 = 2.276, df = 2, χ2/df = 1.138, CFI = 1.000,
TLI = 0.999, RMSEA = 0.030 [90% CI 0.000; 0.168], SRMR = 0.017, and WRMR = 0.191), as
well as high factor loadings ranging from 0.561 to 0.873. In addition, validity evidence
based on relations to other variables evaluated through the average variance extracted
(AVE) presented good results in favor of convergent evidence with a value of 0.594, higher
than 0.50, the threshold used for the AVE. Finally, regarding reliability, the categorical
omega coefficient (ωu-cat) obtained a point estimate of 0.763 with a 95% bias-corrected and
accelerated (bca) bootstrap confidence interval at 10,000 replications between 0.675 and
0.818. Therefore, the scores show an adequate reliability level.

2.4. Procedure

Data were collected between August 2019 and March 2020. The instruments were
delivered in person in different meetings with the participants. All participants expressed
their authorization to use the data provided. Also, the researchers stated the ethical
consideration that the answers are completely anonymous and that all the data collected
will be ethically treated. Participants could continue completing the questionnaires only if
they provided consent. All the results were anonymized by encrypting the data. It was not
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possible for the researchers to identify any of the research participants. Every effort was
taken to protect the privacy and maintain confidentiality of the information acquired from
the participation in the study.

Initially, 498 responses were collected for the WLEIS, wherein eight protocols, a max-
imum of two items, were observed with missing values (0.10%); so, we proceeded with
the imputation of these values using the logistic regression technique (Kang 2013). Subse-
quently, a univariate outlier analysis was performed (Leys et al. 2019), finding nine cases,
which were removed from the database, leaving the final sample with 489 participants.
Regarding the responses to the SHS: there were initially 167 cases, and two missing values
were detected, which were imputed through logistic regression. After completing the
database, the outlier analysis was performed, three univariate outliers (Leys et al. 2019)
and 13 multivariate outliers (Leys et al. 2018) were found and 16 cases were discarded from
the database, leaving a final sample of 151 participants for the study of validity evidence
based on relations to other variables.

2.5. Data Analysis

The descriptive statistics of the items were obtained through the mean, standard devi-
ation, skewness, and kurtosis. These last two coefficients indicated the level of departure
from a normal distribution, considering adequate values between -2 and 2 (Tabachnick and
Fidell 2019). Likewise, the floor effect and ceiling effect of the items were analyzed, consid-
ering the percentage of people who answered the lowest and highest answer alter-native,
respectively. The items with percentages equal to or less than 15% were evaluated as free of
these effects (McHorney and Tarlov 1995). Additionally, the discrimination of the items
was estimated through the item–rest polyserial correlation, both at the level of dimensions
and the total level, taking as acceptable indices greater than 0.20 (Schmeiser and Welch
2006).

Validity evidence was collected based on the internal structure of the test using confir-
matory factor analysis (CFA). The estimation method was the weighted least squares means
and variance adjusted (WLSMV) with robust standard errors and scaling-shifted scaled
statistic test (SS), applied to the matrix of polychoric correlations of the items. Regarding
the goodness-of-fit indices to assess the estimated models, the ratio between chi-square
and degrees of freedom (SSχ2/df), taking as appropriate values below 5 (Schumacker and
Lomax 2016); the comparative fit index (CFI) and Tucker–Lewis index (TLI), with adequate
values higher than 0.90 and good values higher than 0.95 (Keith 2019); the root mean square
error of approximation (RMSEA) and standardized root mean square residual (SRMR),
considering values less than 0.08 as adequate and good values less than 0.06 (Schumacker
and Lomax 2016); and the weighted root mean square residual (WRMR), with values lower
than 1.00 being appropriate (DiStefano et al. 2018), were used. To compare models with
a good fit, the differences (∆) in CFI, TLI, and RMSEA were used, considering models
significantly different when ∆CFI > 0.010, ∆TLI > 0.010, and ∆RMSEA > 0.010 (Rutkowski
and Svetina 2017). For the interpretation of the bifactor model, the general hierarchical
omega coefficient (ωh) and of the subscales (ωhs) were considered as additional indices,
with values greater than 0.30 for the latter being taken as substantial (Rodriguez et al. 2016).
The explained common variance (ECV) and the percentage of uncontaminated correla-
tion (PUC) were used, where values greater than 0.70 in both supports unidimensionality
(Dominguez-Lara and Rodriguez 2017). The item-level explained common variance (IECV)
was used, where values above 0.80 are expected (Rodriguez et al. 2016).

Validity evidence was collected based on relations to other variables. For this pur-
pose, convergent and discriminant evidence was collected. The convergent evidence was
evaluated from the average variance extracted (AVE), taking as minimum acceptable val-
ues those proposed by Moral (2019), which considers the factor loadings, the reliability
coefficient, and the number of factor items evaluated. A structural equation model (SEM)
was tested to estimate the relationship between EI and happiness, using the same criteria
as in the CFA to assess model fit. In addition, the relationship between the variables was



J. Intell. 2022, 10, 29 7 of 15

assessed as small, medium and large considering correlation coefficients above 0.10, 0.30
and 0.50, respectively (Cohen 1988). On the other hand, the discriminant evidence was
collected through two procedures, the heterotrait–monotrait ratio (HTMT2), considering
the generic measurement model (Roemer et al. 2021), taking as adequate values lower
than 0.85 (Henseler et al. 2015), and the Fornell and Larcker criterion, which consists of
comparing the square root of the AVE and the correlations with the other variables, where
the former must be greater than the latter to conclude that there is discriminant evidence
(Fornell and Larcker 1981).

The reliability of the test scores was evaluated using the internal-consistency method.
The categorical omega coefficient (ωcat) was used, estimated from the factorial solution
obtained from the confirmatory factor analysis (Flora 2020; Viladrich et al. 2017), and
valued as adequate from 0.70 (Nunnally and Bernstein 1994). Additionally, to obtain
a better understanding of the score reliability, inter-item polychoric correlations were
estimated (Ventura-León and Peña-Calero 2021).

The data analysis was carried out on R version 4.1.3 (R Core Team 2022) in RStudio
(RStudio Team 2022). The tidyverse package version 1.3.1 (Wickham et al. 2019) was
used for data manipulation; the Routliers package version 0.0.0.3 (Klein and Delacre 2021)
for the identification of outliers; the psych package version 2.2.3 (Revelle 2022) for item
analysis; the lavaan package version 0.6–10 (Rosseel 2012) for the CFA; the semTools
package version 0.5–5 (Jorgensen et al. 2021) to estimate the reliability and AVE; the CTT
package version 2.3.3 (Willse 2018) to estimate the polyserial item-rest correlation; the
MBESS package version 4.9.0 (Kelley 2022) for the estimation of confidence intervals for
reliability coefficients; the naniar package version 0.6.1 (Tierney et al. 2021) to summarize
and visualize missing data; the TestDataImputation package version 2.3 (Dai et al. 2021)
for missing item responses imputation; and the BifactorIndicesCalculator package version
0.2.2 (Dueber 2021) for the calculation of estimators complementary to the bifactor model.
Finally, an online tool was used to estimate HTMT2 (Henseler 2022).

3. Results
3.1. Item Analysis

Table 2 shows the descriptive analysis of the WLEIS items. The central tendency of the
items indicated that participants opted to choose the highest response options, as the means
were between 5.00 (ROE_3) and 6.06 (UOE_4). In addition, the dispersion of responses was
low where the standard deviation of the items was close to 1, ranging from 1.03 (UOE_4)
and 1.47 (ROE_3). Regarding the shape measures, the skewness and kurtosis coefficients
of the 16 WLEIS items were found to be within the range of −2 and 2, indicating that
the distributions of the responses do not substantially deviate from a normal distribution.
Regarding the analysis of the response options, ceiling effects were observed for most of
the items: all items of the SEA and UOE factors, as well as items OEA_2 and OEA_3 of the
OEA factor. Likewise, although no floor effects were found, in items SEA_2 and UOE_4 no
responses were found in the lowest alternative (strongly disagree). Finally, all the items
showed a good discriminative capacity, both at the global level and for each factor, since
the item–rest polyserial correlation coefficients were greater than 0.20, with values from
0.261 (OEA_3 at the global level) to 0.872 (ROE_4 at the factorial level).
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Table 2. Item analysis and discrimination.

Item Mean Standard
Deviation Skew Kurtosis Item–Rest

(Global)
Item–Rest

(Factor) Floor (%) Ceiling
(%)

SEA_1 5.60 1.18 −1.02 1.07 0.461 0.522 0.20 22.29
SEA_2 5.62 1.08 −0.88 0.81 0.581 0.632 0.00 20.25
SEA_3 5.56 1.13 −0.86 0.77 0.552 0.635 0.20 19.84
SEA_4 5.56 1.33 −0.90 0.38 0.292 0.221 0.61 27.81
OEA_1 5.23 1.13 −0.57 0.25 0.366 0.548 0.20 11.45
OEA_2 5.49 1.20 −0.89 0.69 0.406 0.707 0.41 19.84
OEA_3 5.49 1.27 −0.91 0.59 0.261 0.510 0.61 22.29
OEA_4 5.36 1.06 −0.62 0.65 0.464 0.681 0.20 12.47
UOE_1 5.92 1.06 −1.04 1.09 0.376 0.558 0.20 34.97
UOE_2 5.92 1.18 −1.41 1.93 0.432 0.745 0.20 36.20
UOE_3 5.92 1.08 −1.26 1.94 0.533 0.825 0.20 33.33
UOE_4 6.06 1.03 −1.27 1.71 0.527 0.809 0.00 40.08
ROE_1 5.13 1.30 −0.67 0.16 0.589 0.828 0.82 13.29
ROE_2 5.18 1.24 −0.65 0.13 0.586 0.844 0.20 12.47
ROE_3 5.00 1.47 −0.67 −0.15 0.493 0.704 1.84 14.72
ROE_4 5.16 1.22 −0.60 0.22 0.638 0.872 0.41 12.68

3.2. Validity Evidence Based on the Internal Structure

Table 3 presents the results of the models tested through the CFA. Five models were
tested for the factor structure of the WLEIS, in order to determine the presence of four spe-
cific factors and one general factor, although with different specificities in each model. The
unifactorial model, which implied the presence of a single general factor (EI) underlying the
14 items, was the one that presented the worst fit indices, followed by the orthogonal model,
which, although it posited the presence of four specific factors, assumed no relationship
between them (χ2/df > 5; RMSEA > 0.08; CFI < 0.90; TLI < 0.90; SRMR > 0.08; and WRMR
> 1.00).

Table 3. Fit indices for confirmatory factor analysis models.

Model SSχ2 df SSχ2/df RMSEA [90% CI] CFI TLI SRMR WRMR

Oblique 300.050 98 3.062 0.065 [0.057; 0.073] 0.982 0.978 0.047 1.021
Higher-order 260.479 100 2.605 0.057 [0.049; 0.066] 0.986 0.983 0.049 1.047
Unifactorial 3091.281 104 29.724 0.243 [0.235; 0.250] 0.731 0.689 0.182 4.306

Bifactor 221.795 88 2.520 0.056 [0.047; 0.065] 0.988 0.984 0.043 0.925
Orthogonal 1365.138 104 13.126 0.158 [0.150; 0.165] 0.886 0.869 0.182 3.571

Note. SSχ2 = chi square (scale-shifted approach); df = degree of freedom; RMSEA = root mean square error
of approximation; CI = confidence interval; CFI = comparative fit index; TLI = Tucker–Lewis index; SRMR =
standardized root mean square residual; WRMR = weighted root mean square residual.

On the other hand, a bifactor model was tested, where an orthogonal model and a
unifactorial model were evaluated simultaneously. The bifactor model presented good
fit indices (χ2/df < 5; RMSEA < 0.08; CFI > 0.95; TLI > 0.95; SRMR < 0.06; and WRMR
< 1.00). However, because bifactor models usually tend to show adequate fit indices,
additional statistics were calculated for interpretation. In this regard, the general factor only
explained 37.19% (ωh = 0.670) of the variability in the scores, which is not large enough to
consider it independently. Conversely, the specific factors provided substantial information
(ωhs > 0.30; OEA = 0.622, UOE = 0.596, and ROE = 0.639), except for SEA (ωh = 0.097). In
relation to the amount of explained common variance, this is below the expected (ECVtotal
= 0.357; PUC = 0.800). Likewise, the items were more influenced by the specific factors than
by the general factor (IECVmean = 0.377; IECVmedian = 0.294). Considering these results,
it is concluded that the bifactor model shows a low influence of the general factor on the
items, compared to the specific factors.
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Finally, an oblique model of four related factors and a higher-order model with a second-
order factor underlying four first-order factors were tested. In both models, the fit indices
were good (χ2/df < 5; RMSEA < 0.08; CFI > 0.95; TLI > 0.95; and SRMR < 0.06), with no
significant differences between them (∆CFI < 0.010, ∆CFI < 0.010 and ∆RMSEA < 0.010). In
the oblique model, the items presented high factor loadings (between 0.401 and 0.914), as
well as moderate correlations (greater than 0.40) between the SEA factor and the other
factors, denoting the possible presence of a higher factor. In the higher-order model, the
factor loadings of the items were high (between 0.400 and 0.914) and the factor loadings of
the first-order factors in the second-order factor were also high (above 0.40). Thus, due to
the empirical evidence and based on the theoretical model of Mayer and Salovey (1997),
the higher-order model is the one that best conceptualizes EI measured through the WLEIS
(Figure 1).
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Figure 1. Factorial structure of the higher-order model of the WLEIS.

3.3. Reliability

Table 4 presents the results of the reliability estimation using the categorical omega
coefficient of the WLEIS higher-order model. The responses of the first-order factors showed
adequate reliability levels (ωh-ss-cat > 0.70), with values between 0.755 (SEA) and 0.914
(ROE). Likewise, in the second-order factor, the reliability of the responses was slightly
below 0.70 (ωh-ss-cat = 0.628). Additionally, the mean inter-item polychoric correlations (ri-i)
showed values greater than 0.30 for the first-order factors and slightly below this value for
the second-order factor (mean ri-i = 0.273). The full inter-item polychoric correlations are
reported in Table 5. Thus, the internal consistency analysis of the items provides evidence
of reliability for the four lower-order factors, while the reliability of the higher-order factor
is questionable.
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Table 4. Reliability, mean inter-item correlation, and convergent and discriminant validity evidence.

Variable ωcat Mean ri-i AVE SH
Discriminant Validity Evidence

SEA OEA UOE ROE SH

SEA 0.755 0.401 0.473 0.357 0.688 a 0.421 0.592 0.473 0.473
OEA 0.801 0.509 0.537 0.007 0.368 0.733 a 0.193 0.333 —
UOE 0.838 0.617 0.640 0.369 0.438 0.094 0.800 a 0.250 0.414
ROE 0.914 0.746 0.764 0.362 0.440 0.217 0.157 0.874 a 0.416
SH 0.763 0.572 0.594 — 0.357 0.007 0.369 0.362 0.771 a

EI 0.628 0.273 — 0.552 — — — — —

Note. SEA = self-emotion appraisal; OEA = others’ emotion appraisal; UOE = use of emotion; ROE = regulation of
emotion; SH = subjective happiness;ωcat = categorical omega; AVE = average variance extracted; ri-i = inter-item
correlation. a In the discriminant validity evidence section, on diagonal, square root of the AVE; intercorrelations
between variables are presented below the diagonal; heterotrait–monotrait ratio of correlations (HTMT2) are
presented above the diagonal.

Table 5. Inter-item polychoric correlation matrix.

Item SEA_1 SEA_2 SEA_3 SEA_4 OEA_1 OEA_2 OEA_3 OEA_4 UOE_1 UOE_2 UOE_3 UOE_4 ROE_1 ROE_2 ROE_3 ROE_4

SEA_1 —
SEA_2 0.58 —
SEA_3 0.54 0.65 —
SEA_4 0.15 0.21 0.28 —
OEA_1 0.14 0.23 0.24 0.24 —
OEA_2 0.20 0.25 0.25 0.21 0.68 —
OEA_3 0.12 0.14 0.22 0.17 0.30 0.43 —
OEA_4 0.16 0.25 0.35 0.18 0.46 0.60 0.58 —
UOE_1 0.25 0.20 0.18 0.17 0.13 0.16 0.08 0.17 —
UOE_2 0.23 0.24 0.28 0.24 0.11 0.08 -0.01 0.12 0.51 —
UOE_3 0.32 0.31 0.32 0.25 0.09 0.14 0.05 0.18 0.52 0.69 —
UOE_4 0.32 0.34 0.28 0.28 0.10 0.15 0.02 0.15 0.50 0.68 0.81 —
ROE_1 0.23 0.36 0.30 0.14 0.19 0.15 0.13 0.22 0.10 0.21 0.22 0.21 —
ROE_2 0.23 0.41 0.27 0.10 0.15 0.15 0.12 0.22 0.14 0.21 0.21 0.21 0.85 —
ROE_3 0.21 0.32 0.21 0.09 0.11 0.09 0.11 0.18 0.12 0.19 0.26 0.23 0.64 0.63 —
ROE_4 0.28 0.40 0.33 0.16 0.16 0.19 0.09 0.25 0.20 0.23 0.29 0.25 0.78 0.82 0.75 —

3.4. Validity Evidence Based on Relations to Other Variables

Table 4 presents the results of the convergent and discriminant validity evidence.
Regarding convergent evidence, the higher-order model of the relationship between EI and
subjective happiness showed good fit indices (χ2 = 260. 977, df = 165, χ2/df = 1.582,
CFI = 0.971, TLI = 0.966, RMSEA = 0.062 [90% CI 0.048; 0.076], SRMR = 0.081, and
WRMR = 0.923), with a large positive correlation of 0.552 between the two variables.
Likewise, the oblique model of the relationship between the four factors of EI and subjec-
tive happiness also presented adequate fit indices (χ2 = 230.436, df = 160, χ2/df = 1.440,
CFI = 0.979, TLI = 0.975, RMSEA = 0.054 [90% CI 0. 038; 0.069], SRMR = 0.068, and WRMR
= 0.778), where the correlations between the variables were positive and moderate (greater
than 0.30), except for the relationship between others’ emotion appraisal and subjective
happiness, which was null or trivial (less than 0.10). On the other hand, the AVE for the
others’ emotion appraisal, use of emotion, and regulation of emotion factors was greater
than 0.50, whereas, for the factor self-emotion appraisal, the AVE was slightly below 0.50.
However, because this factor presented high factor loadings and a reliability coefficient
greater than 0.70, an AVE greater than 0.37 can be considered acceptable for the four items
(Moral 2019).

Regarding the discriminant evidence, the HTMT2 was less than 0.85 in all variables,
with a range between 0.193 and 0.592, which is acceptable in all cases. These results were
supported by the Fornell–Larcker criterion, since the square root of the AVE of the factors
of EI and subjective happiness was higher than the correlations between the same variables.
Therefore, considering the results obtained, it is possible to conclude that the WLEIS scores
have validity evidence based on relations to other variables (convergent and discriminant
evidence).
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4. Discussion

This study aimed to analyze the psychometric properties of the WLEIS in a sample
of Colombian managers. For this purpose, reliability and validity evidence was collected
from different statistical procedures. Regarding validity, the evidence based on the internal
structure using the CFA indicated that the model with the greatest theoretical and empirical
support was the higher-order model. In this model, four first-order factors (self-emotion
appraisal, others’ emotion appraisal, use of emotion, and regulation of emotion) explained
the 16 items that make up the WLEIS, while a second-order factor (EI) explained all four
factors. Regarding the evidence based on relations to other variables, EI, and its factors,
had moderate and high correlations with subjective happiness, except the factor others’
emotion appraisal. Another method used for convergent evidence was the AVE, which
showed acceptable values for the WLEIS factors. For the discriminant evidence, two
statistical methods were also used, the HTMT2 and the Fornell–Larcker criterion, which
provided support for the factors of the instrument. Finally, the reliability of the WLEIS
scores was estimated through the internal-consistency method, presenting good levels for
the first-order factors and a low level for the second-order factor.

Item discrimination analyzed using the item–rest polyserial correlation, showed that
all items had a good discriminative capacity, that is, they differentiated between people
with low and high scores on the test, considering all items as a whole, as well as each group
of items in their corresponding factor. These results coincide with those found in South
Korea in a sample of nurses, where the item–rest correlations were greater than 0.40 (Park
and Yu 2021), and with those reported in Peru, in a sample of nursing students (Carvalho
et al. 2016). On the other hand, in the analysis of the response options, it was observed that
few people marked the lowest alternatives: even in the SEA_2 and UOE_4 items, no person
selected the option “strongly disagree”. In addition, a ceiling effect was observed for most
of the WLEIS items, where a proportion greater than 15% selected the “strongly agree”
alternative. This is probably due to a social desirability effect on the part of the participants
and the characteristics they have as business leaders, so it is necessary to analyze strategies
to avoid the influence of bias in the responses.

Regarding the factor structure of the WLEIS, the model with the best-fit indices was
the higher-order model, which has the theoretical support of the revised model of Mayer
and Salovey (Salovey and Mayer 1990; Mayer and Salovey 1997). These results coincide
with what was found in China (Di et al. 2021), Morocco (Ghoudani et al. 2018), Italy (Iliceto
and Fino 2017), and the initial study by Wong and Law (2002), which also reported four
first-order factors and one second-order factor. Although the related four-factor model
showed a good fit and was not significantly different from the higher-order model, the
theoretical aspect was prioritized. In this sense, EI is a set of interrelated abilities that allows
the adequate development of a person in society (Mayer and Salovey 1993). Therefore,
underlying these abilities, there is a global latent variable that generates specific behaviors,
which we call EI. Finally, although the bifactor model allows a simultaneous evaluation
of a general factor and specific factors, it did not have sufficient empirical support in this
study, unlike that reported in China (Di et al. 2021).

Regarding the relations to other variables, for convergent evidence, WLEIS scores
were related to a measure of subjective happiness. The correlation between EI and sub-
jective happiness was 0.552, implying a strong relationship between the variables. These
results agree with the work of Blasco-Belled et al. (2020), Ghahramani et al. (2019), and
Extremera Pacheco et al. (2019), who reported correlation coefficients of 0.45, 0.46, and 0.44,
respectively. At the factor level, the correlations were moderate (greater than 0.30), except
others’ emotion appraisal, similar to those reported by Extremera Pacheco et al. (2019). The
AVE for each of the factors also showed adequate results, so it is possible to conclude that
the WLEIS has convergent evidence. Regarding the discriminant evidence, the HTMT2
and the Fornell–Larcker criterion reported favorable results for the WLEIS. Finally, the
reliability evidence indicated adequate levels of internal consistency for the four first-order
factors, similar to that reported in previous studies (Merino et al. 2016; Extremera Pacheco
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et al. 2019; Merino-Soto et al. 2019; Blasco-Belled et al. 2020). However, the second-order
factor showed a value below 0.70, so its interpretation should be performed considering
this result.

The theoretical contribution of the study lies in providing empirical support to the
revised model of Mayer and Salovey (Salovey and Mayer 1990; Mayer and Salovey 1997),
which proposes the presence of specific abilities and a global component called EI. In this
way, this study joins other research developed in different countries that provides evidence
of the transculturality of the EI model used. In this way, the findings are linked to the
theory developed in the introduction. Regarding the practical contribution of the study, it
provides an instrument with adequate psychometric properties that justifies its use in the
organizational field, specifically in Colombian managers, so that, due to the characteristics
of the instrument, it can be useful in different processes or stages of a company. This allows
the WLEIS to be used in the workplace, just as other research justifies its use in other fields
such as education and sports, among others. Likewise, the WLEIS can contribute as a
measurement tool in intervention programs to evaluate their effectiveness or to establish a
baseline to help work with people who have greater difficulties in managing their emotions.

Finally, the limitations of the study consist of the characteristics of the sample used
(the majority of participants had completed university studies and worked in the ICT
sector), since it is a specific group within the companies, although of special interest in
these issues related to management and leadership. In this way, the generalization of the
results is limited to other groups with similar characteristics. Likewise, for the analysis of
the relationship with other variables, the sample size used (151 participants) was smaller
than the minimum recommended because fewer people responded to both instruments for
personal reasons that were beyond the researchers’ control. Therefore, the interpretation
of this specific analysis should be performed considering this limitation and making a
cautious conclusion. Therefore, it is necessary to replicate this finding in a larger sample to
reaffirm the findings of the present study.

Also, since the WLEIS was applied to managers and the presence of falsified answers
is possible, it is necessary to carry out studies of biases in the answers obtained in the test, to
avoid distortions in the results, for example, the study of neglected answers (Merino-Soto
et al. 2021). Future studies should also consider analyzing the psychometric properties of
the WLEIS employing the Rasch measurement theory (RMT) or item response theory (IRT),
since they allow a more-detailed analysis of the response options. This is because, in this
study, a low rate of people chose the lowest options and, on the contrary, a high rate of
marking the highest alternatives was observed. Therefore, it may be necessary to collapse
some response options to improve the quality of the instrument.

5. Conclusions

The present study demonstrates that the WLEIS has adequate psychometric proper-ties
in Colombian managers of companies located in Bogota belonging to different eco-nomic
sectors, although mainly the ICT sector. Considering the internal structure of a higher
order was found, the WLEIS allows obtaining scores in the four first-order factors that
it evaluates, as well as a total score of EI. This makes it possible to use the WLEIS as a
broad measure of EI or to identify more specific aspects of this variable, at least in the four
factors that this scale evaluates. Also, given its small number of items, it is efficient when
used in selection processes, program-participant assignment, mental-health evaluations at
work, and research projects involving the studied population. Although additional validity
evidence is required, since validation implies a continuous process of gathering empirical
evidence under the theory, these first findings for Colombian managers contribute to the
accumulation of international evidence on the measurement of EI through the WLEIS.

Author Contributions: Conceptualization, J.C.A.-P., R.A.Z.-T. and A.A.T.-M.; methodology, J.C.A.-P.,
R.A.Z.-T. and A.A.T.-M.; software, J.C.A.-P., R.A.Z.-T. and A.A.T.-M.; validation, J.C.A.-P., R.A.Z.-T.
and A.A.T.-M.; formal analysis, J.C.A.-P., R.A.Z.-T. and A.A.T.-M.; investigation, J.C.A.-P., R.A.Z.-T.
and A.A.T.-M.; resources, J.C.A.-P., R.A.Z.-T. and A.A.T.-M.; data curation, J.C.A.-P., R.A.Z.-T. and



J. Intell. 2022, 10, 29 13 of 15

A.A.T.-M.; writing—original draft preparation, J.C.A.-P., R.A.Z.-T. and A.A.T.-M.; writing—review
and editing, J.C.A.-P., R.A.Z.-T. and A.A.T.-M.; supervision, J.C.A.-P., R.A.Z.-T. and A.A.T.-M.; project
administration, J.C.A.-P., R.A.Z.-T. and A.A.T.-M. All authors have read and agreed to the published
version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The study was conducted in accordance with the Decla-
ration of Helsinki and approved by the Ethics Committee of Colegio de Estudios Superiores de
Administración.

Informed Consent Statement: Informed consent was obtained from all subjects involved in the
study.

Data Availability Statement: The data presented in this study are available on request from the
corresponding author.

Conflicts of Interest: The authors declare no conflict of interest.

References
Acosta-Prado, Julio César, and Rodrigo Arturo Zárate. 2017. Emotional Intelligence in Latin American Managers: An Exploratory

Study. Universitas Psychologica 14: 1–11. [CrossRef]
Acosta-Prado, Julio César, and Rodrigo Arturo Zárate. 2019. Validation of the Wong and Law Emotional Intelligence Scale for Chilean

Managers. Suma Psicológica 26: 110–18. [CrossRef]
Acosta-Prado, Julio César, Rodrigo Arturo Zarate, and Geli Mercedes Pautt. 2015. Characterization of Emotional Intelligence in

Colombian Managers. Universitas Psychologica 14: 815–32. [CrossRef]
American Educational Research Association, American Psychological Association, and National Council on Measurement in Education.

2014. Standards for Educational and Psychological Testing. Washington, DC: American Educational Research Association.
Ato, Manuel, Juan J. Lopez, and Ana Benavente. 2013. A Classification System for Research Designs in Psychology. Anales de Psicología

29: 1038–59. [CrossRef]
Bar-On, Reuven. 1997. Bar-On Emotional Quotient Inventory: User’s Manual. Toronto: Multihealth Systems.
Blasco-Belled, Ana, Radosław Rogoza, Cristina Torrelles-Nadal, and Carles Alsinet. 2020. Emotional Intelligence Structure and Its

Relationship with Life Satisfaction and Happiness: New Findings from the Bifactor Model. Journal of Happiness Studies 21: 2031–49.
[CrossRef]

Boyatzis, Richard E. 2018. The Behavioral Level of Emotional Intelligence and Its Measurement. Frontiers in Psychology 9: 1438.
[CrossRef]

Brannick, Michael T., Monika M. Wahi, Melissa Arce, Hazel-Anne Johnson, Stanley Nazian, and Steven B. Goldin. 2009. Comparison of
Trait and Ability Measures of Emotional Intelligence in Medical Students. Medical Education 43: 1062–68. [CrossRef]

Bru-Luna, Lluna M., Manuel Martí-Vilar, César Merino-Soto, and José L. Cervera-Santiago. 2021. Emotional Intelligence Measures: A
Systematic Review. Healthcare 9: 1696. [CrossRef]

Carvalho, Vânia Sofia, Eloísa Guerrero, Maria José Chambel, and Pablo González-Ricob. 2016. Psychometric Properties of WLEIS as a
Measure of Emotional Intelligence in the Portuguese and Spanish Medical Students. Evaluation and Program Planning 58: 152–59.
[CrossRef]

Cohen, Jacob. 1988. Statistical Power Analysis for the Behavioral Sciences, 2nd ed. Hillsdale: Lawrence Erlbaum Associates.
Dai, Shenghai, Xiaolin Wang, and Dubravka Svetina. 2021. TestDataImputation: Missing Item Responses Imputation for Test and

Assessment Data. Available online: https://cran.r-project.org/package=TestDataImputation (accessed on 3 April 2022).
Di, Meilin, Ning Jia, Qiuling Wang, Wenjing Yan, Kairong Yang, and Feng Kong. 2021. A Bifactor Model of the Wong and Law

Emotional Intelligence Scale and Its Association with Subjective Well-Being. Journal of Positive Psychology 16: 561–72. [CrossRef]
DiStefano, Christine, Jin Liu, Ning Jiang, and Dexin Shi. 2018. Examination of the Weighted Root Mean Square Residual: Evidence for

Trustworthiness? Structural Equation Modeling: A Multidisciplinary Journal 25: 453–66. [CrossRef]
Dominguez-Lara, Sergio, and Anthony Rodriguez. 2017. Statistical Indices from Bifactor Models. Interacciones 3: 59–65. [CrossRef]
Dueber, David. 2021. BifactorIndicesCalculator: Bifactor Indices Calculator. Available online: https://cran.r-project.org/package=

BifactorIndicesCalculator (accessed on 3 April 2022).
Extremera Pacheco, Natalio, Lourdes Rey Peña, and Nicolás Sánchez Álvarez. 2019. Validation of the Spanish Version of the Wong Law

Emotional Intelligence Scale (WLEIS-S). Psicothema 31: 94–100. [CrossRef]
Flora, David B. 2020. Your Coefficient Alpha Is Probably Wrong, but Which Coefficient Omega Is Right? A Tutorial on Using R to

Obtain Better Reliability Estimates. Advances in Methods and Practices in Psychological Science 3: 484–501. [CrossRef]
Fornell, Claes, and David F. Larcker. 1981. Evaluating Structural Equation Models with Unobservable Variables and Measurement

Error. Journal of Marketing Research 18: 39–50. [CrossRef]
Ghahramani, Sulmaz, AliReza Torabi Jahromi, Danial Khoshsoroor, Reza Seifooripour, and Minoo Sepehrpoor. 2019. The Relationship

between Emotional Intelligence and Happiness in Medical Students. Korean Journal of Medical Education 31: 29–38. [CrossRef]

http://doi.org/10.11144/Javeriana.upsy16-3.eila
http://doi.org/10.14349/sumapsi.2019.v26.n2.7
http://doi.org/10.11144/Javeriana.upsy14-3.ceic
http://doi.org/10.6018/analesps.29.3.178511
http://doi.org/10.1007/s10902-019-00167-x
http://doi.org/10.3389/fpsyg.2018.01438
http://doi.org/10.1111/j.1365-2923.2009.03430.x
http://doi.org/10.3390/healthcare9121696
http://doi.org/10.1016/j.evalprogplan.2016.06.006
https://cran.r-project.org/package=TestDataImputation
http://doi.org/10.1080/17439760.2020.1791947
http://doi.org/10.1080/10705511.2017.1390394
http://doi.org/10.24016/2017.v3n2.51
https://cran.r-project.org/package=BifactorIndicesCalculator
https://cran.r-project.org/package=BifactorIndicesCalculator
http://doi.org/10.7334/psicothema2018.147
http://doi.org/10.1177/2515245920951747
http://doi.org/10.1177/002224378101800104
http://doi.org/10.3946/kjme.2019.116


J. Intell. 2022, 10, 29 14 of 15

Ghoudani, Karima El, Manuel Pulido-Martos, and Esther Lopez-Zafra. 2018. Measuring Emotional Intelligence in Moroccan Arabic:
The Wong and Law Emotional Intelligence Scale. Revista de Psicologia Social 33: 174–94. [CrossRef]

González-Rivera, Juan Aníbal. 2021. Escala de Felicidad Subjetiva: Validación En Puerto Rico. Revista Caribeña de Psicología 5: e5753.
[CrossRef]

Henseler, Jörg, Christian M. Ringle, and Marko Sarstedt. 2015. A New Criterion for Assessing Discriminant Validity in Variance-Based
Structural Equation Modeling. Journal of the Academy of Marketing Science 43: 115–35. [CrossRef]

Henseler, Jörg. 2022. HTMT Online Calculator: Assessing the Discriminant Validity of Latent Variables by Means of the Heterotrait-
Monotrait Ratio of Correlations (HTMT). Available online: http://www.henseler.com/htmt.html (accessed on 3 April 2022).

Iliceto, Paolo, and Emanuele Fino. 2017. The Italian Version of the Wong-Law Emotional Intelligence Scale (WLEIS-I): A Second-Order
Factor Analysis. Personality and Individual Differences 116: 274–80. [CrossRef]

Issah, Mohammed. 2018. Change Leadership: The Role of Emotional Intelligence. SAGE Open 8: 1–6. [CrossRef]
Jain, Priyanka, and Taranjeet Duggal. 2018. Transformational Leadership, Organizational Commitment, Emotional Intelligence and Job

Autonomy. Management Research Review 41: 1033–46. [CrossRef]
Jorgensen, Terrence D., Sunthud Pornprasertmanit, Alexander M. Schoemann, and Yves Rosseel. 2021. SemTools: Useful Tools for

Structural Equation Modeling. Available online: https://cran.r-project.org/package=semTools (accessed on 3 April 2022).
Kang, Hyun. 2013. The Prevention and Handling of the Missing Data. Korean J Anesthesiol 64: 402–6. [CrossRef] [PubMed]
Keefer, Kateryna V., James D.A. Parker, and Donald H. Saklofske, eds. 2018. Three Decades of Emotional Intelligence Research:

Perennial Issues, Emerging Trends, and Lessons Learned in Education: Introduction to Emotional Intelligence in Education. In
Emotional Intelligence in Education: Integrating Research with Practice. Cham: Springer, pp. 1–19. [CrossRef]

Keith, Timothy Z. 2019. Multiple Regression and Beyond: An Introduction to Multiple Regression and Structural Equation Modeling, 3rd ed.
New York: Routledge. [CrossRef]

Kelley, Ken. 2022. MBESS: The MBESS R Package. Available online: https://cran.r-project.org/package=MBESS (accessed on 3 April
2022).

Kerlinger, Fred N., and Howard B. Lee. 2000. Foundations of Behavioral Research, 4th ed. Fort Worth: Harcourt College Publishers.
Kircaburun, Kagan, Mark D. Griffiths, and Joël Billieux. 2019. Trait Emotional Intelligence and Problematic Online Behaviors among

Adolescents: The Mediating Role of Mindfulness, Rumination, and Depression. Personality and Individual Differences 139: 208–13.
[CrossRef]

Klein, Olivier, and Marie Delacre. 2021. Routliers: Robust Outliers Detection. Available online: https://cran.r-project.org/package=
Routliers (accessed on 3 April 2022).

Kong, Feng. 2017. The Validity of the Wong and Law Emotional Intelligence Scale in a Chinese Sample: Tests of Measurement
Invariance and Latent Mean Differences across Gender and Age. Personality and Individual Differences 116: 29–31. [CrossRef]

Kotsou, Ilios, M. Mikolajczak, A. Heeren, J. Grégoire, and C. Leys. 2018. Improving Emotional Intelligence: A Systematic Review of
Existing Work and Future Challenges. Emotion Review 11: 151–65. [CrossRef]

LaPalme, Matthew L., Wei Wang, Dana L. Joseph, Donald H. Saklofske, and Gonggu Yan. 2016. Measurement Equivalence of the Wong
and Law Emotional Intelligence Scale across Cultures: An Item Response Theory Approach. Personality and Individual Differences
90: 190–98. [CrossRef]

Law, Kenneth S., Chi-Sum Wong, and Lynda J. Song. 2004. The Construct and Criterion Validity of Emotional Intelligence and Its
Potential Utility for Management Studies. Journal of Applied Psychology 89: 483–96. [CrossRef]

Leys, Christophe, Marie Delacre, Youri L. Mora, Daniel Lakens, and Christophe Ley. 2019. How to Classify, Detect, and Manage
Univariate and Multivariate Outliers, with Emphasis on Pre-Registration. International Review of Social Psychology 32: 5. [CrossRef]

Leys, Christophe, Olivier Klein, Yves Dominicy, and Christophe Leyc. 2018. Detecting Multivariate Outliers: Use a Robust Variant of
the Mahalanobis Distance. Journal of Experimental Social Psychology 74: 150–56. [CrossRef]

Lyubomirsky, Sonja, and Heidi S. Lepper. 1999. A Measure of Subjective Happiness: Preliminary Reliability and Construct Validation.
Social Indicators Research 46: 137–55. [CrossRef]

Malinauskas, Romualdas, and Vilija Malinauskiene. 2020. The Relationship between Emotional Intelligence and Psychological
Well-Being among Male University Students: The Mediating Role of Perceived Social Support and Perceived Stress. International
Journal of Environmental Research and Public Health 17: 1605. [CrossRef] [PubMed]

Mayer, John D., David R. Caruso, and Peter Salovey. 2016. The Ability Model of Emotional Intelligence: Principles and Updates.
Emotion Review 8: 290–300. [CrossRef]

Mayer, John D., and Peter Salovey. 1993. The Intelligence of Emotional Intelligence. Intelligence 17: 433–42. [CrossRef]
Mayer, John D., and Peter Salovey. 1997. What Is Emotional Intelligence? In Emotional Development and Emotional Intelligence: Educational

Implications. Edited by Peter Salovey and David J. Sluyter. New York: Basic Books, pp. 3–34.
McHorney, Colleen A., and Alvin R. Tarlov. 1995. Individual-Patient Monitoring in Clinical Practice: Are Available Health Status

Surveys Adequate? Quality of Life Research 4: 293–307. [CrossRef]
Merino-Soto, César, Marisol Angulo-Ramos, and Verónica López-Fernández. 2019. Escala de Inteligencia Emocional Wong-Law

(WLEIS) En Estudiantes de Enfermería Peruanos. Educación Médica Superior 33: e1473.
Merino-Soto, César, Manuel Martí-Vilar, and Lucas Serrano-Pastor. 2021. Careless Responses and Construct Validity of Wong-Law

Emotional Intelligence Scale. PsyCh Journal 10: 944–46. [CrossRef]

http://doi.org/10.1080/02134748.2017.1385243
http://doi.org/10.37226/rcp.v5i1.5753
http://doi.org/10.1007/s11747-014-0403-8
http://www.henseler.com/htmt.html
http://doi.org/10.1016/j.paid.2017.05.006
http://doi.org/10.1177/2158244018800910
http://doi.org/10.1108/MRR-01-2018-0029
https://cran.r-project.org/package=semTools
http://doi.org/10.4097/kjae.2013.64.5.402
http://www.ncbi.nlm.nih.gov/pubmed/23741561
http://doi.org/10.1007/978-3-319-90633-1_1
http://doi.org/10.4324/9781315162348
https://cran.r-project.org/package=MBESS
http://doi.org/10.1016/j.paid.2018.11.024
https://cran.r-project.org/package=Routliers
https://cran.r-project.org/package=Routliers
http://doi.org/10.1016/j.paid.2017.04.025
http://doi.org/10.1177/1754073917735902
http://doi.org/10.1016/j.paid.2015.10.045
http://doi.org/10.1037/0021-9010.89.3.483
http://doi.org/10.5334/irsp.289
http://doi.org/10.1016/j.jesp.2017.09.011
http://doi.org/10.1023/A:1006824100041
http://doi.org/10.3390/ijerph17051605
http://www.ncbi.nlm.nih.gov/pubmed/32131478
http://doi.org/10.1177/1754073916639667
http://doi.org/10.1016/0160-2896(93)90010-3
http://doi.org/10.1007/BF01593882
http://doi.org/10.1002/pchj.487


J. Intell. 2022, 10, 29 15 of 15

Merino, César, Manuel Lunahuaná-Rosales, and Rabindra Kumar Pradhan. 2016. Validación Estructural Del Wong-Law Emotional
Intelligence Scale (WLEIS): Estudio Preliminar En Adultos. Liberabit 22: 103–10. [CrossRef]

Miao, Chao, Ronald H. Humphrey, and Shanshan Qian. 2018. A Cross-Cultural Meta-Analysis of How Leader Emotional Intelligence
Influences Subordinate Task Performance and Organizational Citizenship Behavior. Journal of World Business 53: 463–74. [CrossRef]

Moral, José. 2019. Revisión de Los Criterios Para Validez Convergente Estimada a Través de La Varianza Media Extraída. Psychologia
13: 25–41. [CrossRef]

Nunnally, Jum C., and Ira H. Bernstein. 1994. Psychometric Theory, 3rd ed. New York: McGraw-Hill.
O’Connor, Peter J., Andrew Hill, Maria Kaya, and Brett Martin. 2019. The Measurement of Emotional Intelligence: A Critical Review of

the Literature and Recommendations for Researchers and Practitioners. Frontiers in Psychology 10: 1116. [CrossRef] [PubMed]
Ortiz, María Victoria, Karen Mariel Gancedo, and Cecilia Reyna. 2013. Propiedades Psicométricas de La Escala de Felicidad Subjetiva

En Jóvenes y Adultos de La Ciudad de Córdoba—Argentina. Suma Psicológica 20: 45–56.
Park, Hye-Ja, and Soyoung Yu. 2021. Validity and Reliability of the Korean Version of the Wong and Law Emotional Intelligence Scale

for Nurses. SAGE Open 11: 21582440211023202. [CrossRef]
Pérez-Fuentes, María del Carmen, María del Mar Molero Jurado, Ana Belén Barragán Martín, and José Jesús Gázquez Linares. 2019.

Family Functioning, Emotional Intelligence, and Values: Analysis of the Relationship with Aggressive Behavior in Adolescents.
International Journal of Environmental Research and Public Health 16: 478. [CrossRef] [PubMed]

Pérez, Juan Carlos, Konstantinos V. Petrides, and Adrian Furnham. 2005. Measuring Trait Emotional Intelligence. In Emotional
Intelligence: An International Handbook. Edited by Ralf Schulze and Richard D. Roberts. Ashland: Hogrefe & Huber Publishers, pp.
181–201.

Quezada, Lucía, René Landero, and Mónica T. González. 2016. A Validity and Reliability Study of the Subjective Happiness Scale in
Mexico. The Journal of Happiness and Well-Being 4: 90–100.

R Core Team. 2022. R: A Language and Environment for Statistical Computing. Vienna: R Foundation for Statistical Computing, Available
online: https://www.r-project.org (accessed on 3 April 2022).

Revelle, William. 2022. Psych: Procedures for Psychological, Psychometric, and Personality Research. Evanston: Northwestern University,
Available online: https://cran.r-project.org/package=psych (accessed on 3 April 2022).

Rodriguez, Anthony, Steven P. Reise, and Mark G. Haviland. 2016. Evaluating Bifactor Models: Calculating and Interpreting Statistical
Indices. Psychological Methods 21: 137–50. [CrossRef] [PubMed]

Roemer, Ellen, Florian Schuberth, and Jörg Henseler. 2021. HTMT2–an Improved Criterion for Assessing Discriminant Validity in
Structural Equation Modeling. Industrial Management & Data Systems 121: 2637–50. [CrossRef]

Rosseel, Yves. 2012. Lavaan: An R Package for Structural Equation Modeling. Journal of Statistical Software 48: 1–36. [CrossRef]
RStudio Team. 2022. RStudio: Integrated Development Environment for R; Boston: RStudio, PBC. Available online: http://www.rstudio.

com/ (accessed on 3 April 2022).
Rutkowski, Leslie, and Dubravka Svetina. 2017. Measurement Invariance in International Surveys: Categorical Indicators and Fit

Measure Performance. Applied Measurement in Education 30: 39–51. [CrossRef]
Salovey, Peter, and John D. Mayer. 1990. Emotional Intelligence. Imagination, Cognition and Personality 9: 185–211. [CrossRef]
Schmeiser, Cynthia B., and Catherine J. Welch. 2006. Test Development. In Educational Measurement, 4th ed. Edited by Robert L.

Brennan. Westport: Praeger Publishers, pp. 307–53.
Schumacker, Randall E., and Richard G. Lomax. 2016. A Beginner’s Guide to Structural Equation Modeling, 4th ed. New York: Routledge.
Sochos, Antigonos, Murari Prasad Regmi, and Dess Mardan Basnet. 2021. Investigating the Validity of the Wong and Law Emotional

Intelligence Scale in a Nepali Student Sample. Asian Journal of Social Psychology 24: 573–80. [CrossRef]
Soper, Daniel. 2022. A-Priori Sample Size Calculator for Structural Equation Models. Available online: https://www.danielsoper.com/

statcalc/calculator.aspx?id=89 (accessed on 3 April 2022).
Tabachnick, Barbara G., and Linda S. Fidell. 2019. Using Multivariate Statistics, 7th ed. New York: Pearson.
Tierney, Nicholas, Di Cook, Miles McBain, and Colin Fay. 2021. Naniar: Data Structures, Summaries, and Visualisations for Missing

Data. Available online: https://cran.r-project.org/package=naniar (accessed on 3 April 2022).
Ventura-León, Jose, and Brian Norman Peña-Calero. 2021. The World Should Not Revolve around Cronbach’s Alpha ≥ 0.70. Adicciones

33: 369–72. [CrossRef] [PubMed]
Vera-Villarroel, Pablo, Karem Celis-Atenas, and Natalia Córdova-Rubio. 2011. Evaluación de La Felicidad: Análisis Psicométrico de La

Escala de Felicidad Subjetiva En Población Chilena. Terapia Psicológica 29: 127–33. [CrossRef]
Viladrich, Carme, Ariadna Angulo-Brunet, and Eduardo Doval. 2017. A Journey around Alpha and Omega to Estimate Internal

Consistency Reliability. Anales de Psicologia 33: 755–82. [CrossRef]
Wickham, Hadley, Mara Averick, Jennifer Bryan, Winston Chang, Lucy D’Agostino McGowan, Romain François, Garret Grolemund,

Alex Hayes, Lionel Henry, Jim Hester, and et al. 2019. Welcome to the Tidyverse. Journal of Open Source Software 4: 1686. [CrossRef]
Willse, John T. 2018. CTT: Classical Test Theory Functions. Available online: https://cran.r-project.org/package=CTT (accessed on 3

April 2022).
Wong, Chi-Sum, and Kenneth S. Law. 2002. The Effects of Leader and Follower Emotional Intelligence on Performance and Attitude:

An Exploratory Study. Leadership Quarterly 13: 243–74. [CrossRef]
Zickar, Michael J. 2020. Measurement Development and Evaluation. Annual Review of Organizational Psychology and Organizational

Behavior 7: 213–32. [CrossRef]

http://doi.org/10.24265/liberabit.2016.v22n1.09
http://doi.org/10.1016/j.jwb.2018.01.003
http://doi.org/10.21500/19002386.4119
http://doi.org/10.3389/fpsyg.2019.01116
http://www.ncbi.nlm.nih.gov/pubmed/31191383
http://doi.org/10.1177/21582440211023202
http://doi.org/10.3390/ijerph16030478
http://www.ncbi.nlm.nih.gov/pubmed/30736326
https://www.r-project.org
https://cran.r-project.org/package=psych
http://doi.org/10.1037/met0000045
http://www.ncbi.nlm.nih.gov/pubmed/26523435
http://doi.org/10.1108/IMDS-02-2021-0082
http://doi.org/10.18637/jss.v048.i02
http://www.rstudio.com/
http://www.rstudio.com/
http://doi.org/10.1080/08957347.2016.1243540
http://doi.org/10.2190/DUGG-P24E-52WK-6CDG
http://doi.org/10.1111/ajsp.12446
https://www.danielsoper.com/statcalc/calculator.aspx?id=89
https://www.danielsoper.com/statcalc/calculator.aspx?id=89
https://cran.r-project.org/package=naniar
http://doi.org/10.20882/adicciones.1576
http://www.ncbi.nlm.nih.gov/pubmed/33338249
http://doi.org/10.4067/S0718-48082011000100013
http://doi.org/10.6018/analesps.33.3.268401
http://doi.org/10.21105/joss.01686
https://cran.r-project.org/package=CTT
http://doi.org/10.1016/S1048-9843(02)00099-1
http://doi.org/10.1146/annurev-orgpsych-012119-044957

	Introduction 
	Materials and Methods 
	Design 
	Participants 
	Measures 
	Wong and Law Emotional Intelligence Scale (WLEIS) 
	Subjective Happiness Scale (SHS) 

	Procedure 
	Data Analysis 

	Results 
	Item Analysis 
	Validity Evidence Based on the Internal Structure 
	Reliability 
	Validity Evidence Based on Relations to Other Variables 

	Discussion 
	Conclusions 
	References

