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Resumen

Antecedentes: El suicidio es un problema de salud en todo el mundo, ya 
que las tasas de suicidio entre los estadounidenses de 45 a 54 años son las 
más altas, y la mayoría de estas personas estaban empleadas en el momento 
de su muerte. Por lo tanto, existe la necesidad de comprender mejor el com-
portamiento suicida en el trabajo desarrollando instrumentos de medición 
apropiados para así crear programas de prevención y tratamiento. Por lo tanto, 
el objetivo del presente estudio fue desarrollar y validar tres medidas breves 
de autoinforme de comportamiento suicida en el trabajo: la percepción de 
derrotismo, el atrapamiento y la ideación suicida relacionada con el trabajo.
Materiales y Método: Un total de 1,829 personas empleadas de diferentes 
organizaciones en Puerto Rico participaron en este diseño de investigación 
transversal. Realizamos análisis de reactivos, factores exploratorios y confir-
matorios. Además, probamos la invariancia de medición de las nuevas escalas 
breves de comportamiento suicida en el trabajo por género, edad, entre otros.
Resultados: La versión final de las escalas breves de conducta suicida en el 
trabajo obtuvo excelentes coeficientes de confiabilidad mediante las técnicas 
alfa de Cronbach y omega de McDonald. Los resultados de los análisis de 
factores exploratorios y confirmatorios respaldan su estructura interna. Las 
nuevas escalas parecen ser invariantes.
Conclusiones: Las puntuaciones de las nuevas escalas breves de conducta 
suicida en el trabajo parecen ser confiables, válidas e invariantes, lo que ayu-
dará a estudiar y comprender mejor estas conductas para crear tratamientos 
y programas de prevención en los lugares de trabajo.

Palabras clave: CFA, EFA, fracaso, atrapamiento, invariancia de medida, 
ideación suicida, ideación suicida relacionada con el trabajo

Abstract

Background: Suicide is a health problem around the world, since 
suicide rates among Americans aged 45 to 54 is the highest, and 
most of these individuals were employed at the time of their 
death. Thus, there is a need to better understand suicidal behavior 
at work by developing appropriate measurement instruments in 
order to create prevention and treatment programs. Therefore, the 
aim of this study was to develop and validate three brief self-re-
port measures of suicidal behavior at work: defeat, entrapment, 
and work-related suicidal ideation.
Materials and Methods: A total of 1,829 employed individuals 
from different organizations in Puerto Rico participated in this 
cross-sectional research design. We conducted item, exploratory, 
and confirmatory factor analyses. Also, we tested measurement 
invariance of the new brief scales of suicidal behavior at work. 
Results: The final version of the suicidal behavior at work brief 
scales obtained excellent reliability coefficients using Cronbach’s 
alpha and McDonald’s omega techniques. The results of the EFA 
and CFA support their internal structure. The new scale appears 
to be invariant among groups.
Conclusion: The scores of the new suicidal behavior at work 
brief scales appear to be reliable, valid, and invariant, which will 
help to study and to better understand these behaviors in order 
to create treatments and prevention programs in our workplaces.  

Keywords: CFA, EFA, Defeat, Entrapment, Measurement Invar-
iance, Suicidal Ideation, Work-Related Suicidal Ideation
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Introduction	

No matter how industrialized or wealthy a 
nation is, suicide is one of the most significant 
health and behavioral problems (Otsuka et al., 
2016). The World Health Organization (WHO, 
2021) estimates that 800,000 individuals world-
wide commit suicide each year, making it the 
third global leading cause of death. According to 
Mortali and Moutier (2019), who rate suicide as 
the tenth-leading cause of death overall and the 
fourth-leading cause for people under the age of 
65, it is also a significant public health concern in 
the United States (US). In Puerto Rico, according 
to the Commission for the Prevention of Suicide 
(CPS, 2016), a suicide happens every 28 hours, or 
at least once every day. 

The Morbidity and Mortality Weekly Report 
(MMWR) asserts that this critical health con-
cern affects workplaces as well (Peterson et al., 
2018). The suicide rate among Americans in their 
working years climbed by 34% between 2000 
and 2016. However, unlike a workplace injury, a 
suicide that takes place at work does not count 
as “occupational suicide” (Kasl & Jones, 2003). 
Tiesman et al. (2015) found that suicide rates 
have sharply increased recently, even though 
national workplace suicide trends have not been 
widely studied. According to Mortali and Moutier 
(2019), the suicide rate among Americans aged 
45 to 54 is the highest (19.72 per 100,000) and 
most of these individuals were employed at the 
time of their deaths.

The research of work-related suicide behav-
ior involves studying its relationship with some 
aspects that have been considered as possible 
predictors of suicide behavior such as previous 
suicidal attempts, depression, hopelessness and 
mental disorders (e.g., O’Connor & Nock, 2014). 
Even though suicide behaviors are public health 
issues, there seems to be a paucity of empirical 

research testing the strength, direction, and na-
ture of these relationships at work. Therefore, 
research efforts are needed to understand the eti-
ology of suicide (e.g., Suominen et al., 2004), and 
especially, to assess suicidal ideation and better 
manage suicide behavior (Avendaño-Prieto et 
al., 2018). Moreover, the rising number of work-
place suicides highlights the need for more study 
of occupation-specific risk factors and the devel-
opment of evidence-based initiatives that may be 
applied in the workplace (Tiesman et al., 2015). 
However, to increase these research efforts, it is 
important to develop measurement instruments of 
these suicide behavior predictors. 

There are new theoretical frameworks which 
focus on suicidal behavior from ideation to action 
(Klonsky et al., 2018). One of these theories un-
der this paradigm is the Integrated Motivational-
Volitional (IMV) model of suicidal behavior pro-
posed by O’Connor (2011). O’Connor combined 
the primary components of the most popular mod-
els of suicidal conduct into the IMV model of sui-
cidal behavior, an integrated three-phase model 
that aims to distinguish between suicide ideators 
and suicide attempters. The IMV model is a three-
phase framework to elucidate the origins of sui-
cidal ideation and behavior, which are pre-motiva-
tional, motivational, and volational. Background 
elements and triggering events are included in the 
pre-motivational phase. This pre-motivational 
phase is significant because it emphasizes how the 
interacting diathesis-environment-life-events triad 
that makes up this phase of the model influences 
the IMV model. In other words, suicide ideation 
and conduct are the outcome of a biological or ge-
netic interaction that confers a susceptibility that 
is activated or increased in the presence of stress. 
Suicidal ideation and intention development, 
on the other hand, are part of the motivational 
phase. Feelings of defeat can lead to feelings of 
entrapment, which can result in suicide ideation 
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and intent. Self-moderators like rumination can 
contribute to the move from concepts of defeat to 
feelings of entrapment. The volitional phase de-
scribes when suicide attempts are more likely to 
occur. According to the IMV model, a set of ele-
ments, known as volitional moderators, influences 
the conditions and situations in which a person is 
more likely to engage in suicidal behavior. A vo-
litional moderator, according to O’Connor, is any 
factor that bridges the suicidal ideation-behavior 
gap, that is to say, any element that makes it prob-
able that people will act on their suicidal ideation 
(e.g., impulsivity).

Research Purpose

The purpose of this study was to develop 
and validate three brief self-report measures of 
suicidal behavior related to work (work-related 
suicidal ideation, feelings of defeat and entrap-
ment) based on the IMV model of suicide behav-
ior. Moreover, another objective was to examine 
whether these new scales were invariant in terms 
of gender, age, job position, type of organization 
and type of contract.

Method
Participants

A total of 1,829 protocols of employed in-
dividuals from different organizations in Puerto 
Rico that had participated in two studies conduct-
ed by the authors were used in this instrumental 
research design. In those two studies, they were 
selected based on their availability and volition. 
Besides, anonymity and the right to abandon the 
research were guaranteed when they considered 
it necessary. Table 1 shows the description of the 
sample’s sociodemographic characteristics.

Materials

Background questionnaire. We designed a back-
ground questionnaire to gather information about 
the participants in the research. In this background 
questionnaire, we asked the participants to provide 
information about their gender, age, tenure, mar-
ital status, among others, to enable us to describe 
the subjects of the study. 
Suicidal ideation. To measure suicidal ideation, 
we developed the Work-Related Suicidal Ideation 
Scale (WRSIS). The WRSIS is composed of 15 
items, which intent to measure suicidal ideations 
related to work issues. This instrument is in a 
Likert-frequency response format ranging from 1 
(Never) to 6 (Always). 
Defeat. We developed the Defeat Scale to measure 
feelings of defeat. This is a six-item instrument in 
a Likert-agreement response format ranging from 
1 (Totally Disagree) to 6 (Totally Agree), which 
aims to measure general feelings of defeat. 
Entrapment. We developed the Entrapment Scale 
to measure feelings of being trapped without pos-
sibilities to get out of a situation. This is a six-item 
instrument in a Likert-agreement response format 
ranging from 1 (Totally Disagree) to 6 (Totally 
Agree), which intends to measure general feelings 
of entrapment.
Depression. To measure depression, we used the 
PHQ-9 developed by Kroenke et al. (2001). The 
PHQ-9 is a nine-item questionnaire used for the as-
sessment of depressive symptoms in primary care 
settings. This questionnaire assesses the presence 
of depressive symptoms over the 2 weeks prior to 
the test’s being filled out. Each of the items can be 
scored from 0 (not at all) to 3 (nearly every day). 
Anxiety. To measure anxiety, we used the GAD-
7 (Spitzer et al., 2006). The GAD-7 is a sev-
en-item questionnaire that quantifies general anx-
iety symptomatology and by which patients were 
asked how often, during the prior 2 weeks, they 
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Table 1
Socio Demographic Characteristics of the Sample.

Variable Freq. % Variable Freq. %

Gender Type of Employment 

Males 731 40.0 Tenure 1,217 66.5

Females 1,026 56.1 Temporary 549 30.0

Age Years Working

21-30 (Early Career) 378 20.7 1 - 5 669 36.6

31-50 (Peak of Career) 313 17.1 6-10 321 17.6

51 (Past Peak of Career) 275 15.0 11-15 257 14.1

Marital Status 16-20 181 9.9

Single 713 39.0 21-25 155 8.5

Married 688 37.6 26-30 106 5.8

Widowed 50 2.8 31 97 5.3

Divorced 166 9.1 Type of Organization 

Living Together 198 10.9 Public 576 31.9

Job Position Private 1,080 59.0

Managerial 351 19.2 Mean SD

Non-Managerial 1,409 77.0 Education (In Years) 15.20 2.80

Note. n = 1,829.

were bothered by each symptom. Response op-
tions were not at all, several days, more than half 
the days, and nearly every day, scored as 0, 1, 2, 
and 3, respectively. 
Rumination. We used the Affective Rumination 
subscale of Work-Related Rumination Scale-
Spanish version (Cropley et al., 2012; Rosario-
Hernández et al., 2021) to measure one of the 
moderators of the IMV model of suicide behav-
ior (O’Connor et al., 2011). As part of the current 
study, we used only the Affective rumination sub-
scale of the WRRS-Spanish version. 
Social desirability. We used the Social Desirability 
Scale developed by Rosario-Hernández and 
Rovira-Millán (2002). This is an 11-item instru-
ment in a Likert-agreement response format rang-
ing from 1 (Totally Disagree) to 6 (Totally Agree), 

which intends to measure a response bias in which 
people respond to a test thinking what is socially 
acceptable.

Procedures 

The Institutional Review Board (IRB) of 
the Ponce Health Sciences University socially 
approved of the realization of the two studies. 
Protocol numbers were 160913-ER and 180313-
ER.

In order to develop the instruments, we re-
vised the literature and other similar measures. 
Thus, we developed 15 items for the WRSI, and 
six items for each of the Defeat Scale, and the 
Entrapment Scale. The developed items of the 
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scales were administered to a sample of employ-
ees from different organizations in Puerto Rico. 
We conducted individualized item analysis for 
each of the three scales. It was established as cri-
terion following recommendation of some of the 
literature (e.g., DeVellis, 2017; Spector, 1992) 
that all items with an item-total correlation or rbis 
≥ .30 were included in the next step of the ex-
ploratory factor analysis (EFA). Also, EFA at 
first was conducted individually for each scale 
and the criterion established in the EFA was that 
all items with a factor loading ≥ .30 on its corre-
sponding factor were selected (e.g., Kline, 1994). 
After conducting all individualized scale’s EFA, 
we conducted an EFA including all the items of 
the three scales and then we proceeded to conduct 
a confirmatory factor analysis (CFA) using struc-
tural equation modeling via the lavaan package 
of the R program (Rosseel, 2012). Moreover, to 
establish convergent and divergent validity, we 
correlated observed scores and latent constructs 
of the three new scales and the Social Desirability 
Scale (Rosario-Hernández & Rovira-Millán, 
2002). Finally, reliability and descriptive statistics 
were computed for the new scales.

Data analysis

First, we performed descriptive statistics 
analyses to obtain sociodemographic characteris-
tics of the sample. Also, we conducted descrip-
tive analyses of the three scale’s items, such as 
the mean and standard deviation values. An item 
analysis was also performed to obtain the dis-
crimination index which is also known as cor-
rected item-total correlation or rbis. We used the 
whole sample to perform these descriptive and 
item analyses.

Second, the total sample was randomly split 
into two samples, and then each of them was also 

randomly split into two more samples each here-
after referred to as sample 1 (n1), sample 2 (n2), 
sample 3 (n3), and sample 4 (n4). This method al-
lows examining the stability of the structural fac-
tor’s solution across the halves (Fabrigar et al., 
1999). Third, exploratory factor analyses (EFAs) 
were conducted with sample 1 and sample 2 us-
ing SPSS v.28 (IBM, 2021). EFAs were conduct-
ed using the extraction method of principal axis 
factoring with a direct oblimin rotation. As selec-
tion criteria, all those items that obtained a factor 
loading ≥ .30 in the factor to which it supposedly 
belongs were selected as recommended by Kline 
(1994). At first, we individualized EFAs to each 
set of items of each scale and then we included 
all the items of the three scales that comply with 
the criteria and conducted another EFA with all 
of them using sample 1. In order to cross-validate 
the three-factor structure, we conducted another 
EFA using sample 2.

Fourth, all items selected from the EFA 
were subjected to CFA using the structural equa-
tion modeling to examine the internal structure of 
the suicidal behaviors at work brief scales using 
the weighted least squares-mean and variance 
adjusted (WLSMV) estimator with the lavaan 
package of the R3.6.3 program (Rosseel, 2012), 
which robustly deals with potentially non-normal 
data and items are treated as ordinal (Li, 2016a, 
2016b). To evaluate the results of the CFA, sev-
eral fit indices of the structural equation models 
were used. Kline (2016) recommends the use of 
at least four fit indices, although more can be re-
ported. One of the indices reported is Chi-Square 
(χ2), which is a fundamental index of absolute fit 
and is basically the same one that is used when 
you want to examine the association between 
nominal variables. However, the crucial differ-
ence when it is used as an index of fit in the struc-
tural equations model is that the researcher looks 
for no differences between the matrices to support 
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that the tested model represents the data (Hair et 
al., 2019). Given the fact that the χ2 is sensitive 
to the sample size and, therefore, the probabili-
ty of rejecting the hypothesized model increases 
when the sample size grows, it is recommended 
to take into account other indices (Marsh et al., 
1996). This way, the Root Mean Square Error of 
Approximation (RMSEA; Byrne, 2016; Hu & 
Bentler, 1999) was used, in which values ≤ .05 
indicate a good fit of the model, values < .08 for 
the RMSEA indicate an acceptable fit; values 
ranging from .08 to .10 are considered as medi-
ocre (Browne & Cudeck, 1993; MacCallum et 
al., 1996). In addition, Standardized Square Root 
Mean Residual (SRMR; Hu & Bentler, 1995) 
was used, which examines the average difference 
between predicted and observed variances and 
covariances, based on the residual standard er-
ror. The lower the SRMR, the better the fit of the 
model and, to be considered an acceptable model, 
it must be equal to or less than .05. On the other 
hand, the Bentler Comparative Fit Index (CFI) 
was used as an increased fit index to compare 
the theoretical model with the null model, which 
assumes that the latent variables of the model 
they do not correlate with each other and values 
greater than .90 are considered acceptable (Hair 
et al., 2019). Another increased adjustment index 
is the Tucker-Lewis Index (TLI), which reflects 
the proportion in which the theoretical model im-
proves the adjustment in relation to the null model 
(Littlewood-Zimmerman & Bernal-García, 2011; 
Tucker & Lewis, 1973). Values greater than .90 
are considered acceptable. We conducted CFA’s 
with sample 3 to calibrate and sample 4 to vali-
date results. 

Fifth, we recombined the samples and as-
sessed measuring invariance across gender, age, 
job position, type of organization, and type of 
contract. We tested configural invariance, met-
ric invariance, and scalar invariance as suggest-

ed by some in the literature (e.g., Byrne, 2016; 
Muthén & Muthén, 2012; Wang & Wang, 2012). 
We conducted hierarchical tests for invariance of 
measurement parameters. First, we examined the 
configural invariance model or pattern invariance, 
which imposes no equality restrictions on mod-
el parameters. This is a necessary condition for 
testing invariance by comparing it with other in-
variance models based on fit indices. Second, we 
examined the weak invariance model or metric 
invariance. In this model, the factor loadings are 
treated as invariant across groups. This ensures 
that the measures are on the same scale across 
groups. Third, we examined the strong invariance 
model. This model imposes invariance on both 
factor loadings and item intercept across groups. 
This is to ensure that the underlying factors can 
be compared across groups. We capitalized on fit 
index differences for CFI, SRMR, and RMSEA 
(i.e., ΔCFI, ≤-.01, ΔSRMR & ΔRMSEA ≥.015) 
reference points as recommended by Chen (2007), 
who found in a Monte Carlo study that these in-
dices were equally sensitive to all types of invari-
ances. Notably, as the χ2 is known to be highly in-
fluenced by the sample size (e.g., Rigdon, 1995), 
it was reported but not considered as fit index for 
the invariance testing.

Sixth, with the recombined sample, we ex-
amined the convergent and divergent validity of 
the three new self-report measures of suicidal be-
havior at work by their covariation and estimating 
the average variance extracted (AVE), maximum 
shared variance (MSV), and the shared mean 
variance (ASV) based on a CFA with the total 
sample. According to Fornell-Larcker (1981), as 
the value of the AVE is greater than .50, it implies 
that it measures more variance of the construct 
and less error. Furthermore, if all AVE constructs 
are higher than .50 and are higher than the MSV 
and ASV, it supports the convergent and diver-
gent validity of the scales. Similarly, we assessed 
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the convergent and divergent validity of the new 
scales by correlating observed scores of the scales 
with each other and with observed scores from 
other instruments measuring rumination, depres-
sion, anxiety, and social desirability. Finally, we 
performed internal consistency reliability via 
Cronbach’s alpha and McDonald’s omega, stan-
dard error of measurement and 95% confidence 
interval and descriptive statistics to estimate mean 
and standard deviation of the scales.

Results

First, we obtained descriptive statistics and 
conducted an analysis of the items from the three 
suicidal behavior brief scales. Table 2 shows the 

Table 2
Descriptive statistics and corrected item-total correlation (rbis) of the Three Self-Report Work-Related Suicidal Behavior Brief 
Scales.

Item Mean SD rbis Item Mean SD rbis

Work-Related Suicidal Ideation Defeat

WRSI-1 1.20 0.644 .675 Def-1 2.16 1.573 .130

WRSI-2 1.14 0.545 .731 Def-2 1.47 1.111 .664

WRSI-3 1.16 0.591 .712 Def-3 1.72 1.369 .594

WRSI-4 1.17 0.598 .632 Def-4 1.41 1.045 .661

WRSI-5 1.10 0.492 .802 Def-5 1.34 0.961 .670

WRSI-6 1.07 0.387 .848 Def-6 1.25 0.855 .684

WRSI-7 1.06 0.408 .852 Entrapment

WRSI-8 1.06 0.375 .822 Ent-1 1.32 0.952 .799

WRSI-9 1.05 0.375 .820 Ent-2 1.31 0.917 .776

WRSI-10 1.06 0.381 .820 Ent-3 1.29 0.868 .817

WRSI-11 1.06 0.391 .847 Ent-4 1.38 1.013 .808

WRSI-12 1.11 0.482 .798 Ent-5 1.66 1.308 .753

WRSI-13 1.07 0.394 .831 Ent-6 1.82 1.463 .623

WRSI-14 1.06 0.394 .817

WRSI-15 1.06 0.381 .824

Note. n = 1,829; SD = Standard Deviation; rbis= item-total correlation.

mean, the standard deviation, and the corrected 
item-total correlations (rbis). Only item 1 of the 
Defeat Scale did not reach a rbis of .30; therefore, 
it was eliminated and not included in subsequent 
analyses.

EFA were performed for each scale indi-
vidually with sample 1. The results of these EFA 
for the defeat and entrapment scales showed a 
one-dimensional internal structure, while the 
WRSI Scale showed a two-factor structure. 
When examining the items, those that expressed 
work-related suicidal ideation loaded on Factor 1 
and those that expressed suicidal ideation, in gen-
eral, loaded on Factor 2. Therefore, it was decided 
to select those items that expressed work-related 
suicidal ideation, that is, the items that loaded on 
Factor 1. Thus, the nine items from the WRSI 



8

Rovira-Millán et al., Evaluar, 2023, 23(2), 1-18

Scale, five from the Defeat Scale and six from 
the Entrapment Scale, were included in the next 
EFA and the results showed an internal structure 
of three-factors explaining 69.55% of the vari-
ance. All items obtained factor loadings ≥ .30 on 
their respective factors as suggested by the liter-
ature (e.g., Kline, 1994); however, item 5 of the 
Defeat Scale had cross-loading on Factor 2 and 3. 
Nevertheless, it was included in subsequent anal-
yses because it obtained a much higher loading 
in its respective Factor 3 and barely passed the 
threshold of .30 on Factor 2 (see Table 3). A sec-
ond EFA was conducted, but this time with sam-
ple 2 to cross-validate results from previous EFA. 
As shown in Table 3, the three-factor structure 
was also supported and explained 74.72% of the 
variance.

We tested three competitive models, 
one-factor, two-factor, and three-factor struc-
ture models of the suicidal ideation behaviors at 
work scales using structural equation modeling. 
We used sample 3 for this first CFA as a cali-
bration sample. The one-factor model included 
all items of the three scales loading just in one 
factor and obtained acceptable fit indices, except 
for the SRMR since it exceeded the recommend-
ed threshold of .05 (Hu & Bentler, 1995). Also, 
we tested a two-factor model in which items from 
the Defeat and Entrapment Scales as one factor 
as some findings in the literature suggest (e.g., 
Taylor, Wood et al., 2010) and WRSI items as an-
other one. This two-factor model obtained better 
fit indices than the one-factor model, including a 
better SRMR although still above the threshold of 
.05 (see Table 4). Finally, we tested the three-fac-
tor model and results showed that this was the 
best fitted model of all, since all fit indices were 
within the thresholds (see Table 4). Thus, as fit 
indices of the three-factor model were very good, 
it was decided to probe this model with sample 4 
to cross validate the three-factor structure model. 

All fit indices obtained were very good (see Table 
4), supporting the three-factor model implicating 
that each scale measures a different construct and 
all items of the three scales obtained factor load-
ings ≥ .70, except item 6 of the Entrapment Scale 
with the whole sample, but with sample 3 and 
sample 4 were above .70 (see Table 5).

Table 4
Fit indices of the Three Self-Reports Work-Related Suicidal 
Behavior Brief Scales for models tested.

Model χ2 (df) SRMR RMSEA
(90% CI) CFI TLI

1 Factor
(Sample 3)

344.524*
(170) .086 .048 

(.040, .055) .994 .993

2 Factor
(Sample 3)

299.107*
(169) .053 .041

(.033, .049) .996 .995

3 Factor
(Sample 3)

245.685*
(167) .047 .032 

(.023, .041) .997 .997

3 Factor 
(Sample 4)

266.857*
(167) .042 .036 

(.028, .044) .998 .997

Note. n3 = 454; n4 = 457; χ2 = chi-square statistic; df = 
degree of freedom; SRMR = Standardized Root Mean 
Squared Residual; CFI = Comparative Fit Index; TLI = 
Tucker-Lewis Index; RMSEA = Root Mean Square Error of 
Approximation; CI = Confidence Interval.

Measurement invariance was achieved with 
a bottom-up approach, from an unrestricted mod-
el to a model with strong restriction (Stark et al., 
2006). Thus, we tested an unrestricted model of 
equality (configurational invariance) and contin-
ued with successive restrictions applied to factor 
loadings, thresholds (metric invariance) and inter-
cepts (scalar invariance). Considering the sample 
size (> 300), the invariance criteria were: CFI < 
.010, SRMR < .030, and RMSEA < .015 (Chen, 
2007). As such, measurement invariance in every 
group analyzed (i.e., gender, age, job position, 
organization type, and employment type) was 
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Table 3
Exploratory factor analyses of the Three Self-Report Work-Related Suicidal Behavior Brief Scales on sample 1 and sample 2.

Item

Sample 1 Sample 2

Factor
h2

Factor
h2

1 2 3 1 2 3

WRSI-6 .78 .685 .87 .862

WRSI-7 .90 .838 .96 .928

WRSI-8 .88 .826 .98 .929

WRSI-9 .93 .899 .85 .747

WRSI-10 .84 .790 .98 .954

WRSI-11 .84 .702 .86 .808

WRSI-13 .80 .768 .93 .849

WRSI-14 .93 .826 .96 .928

WRSI-15 .79 .744 .87 .816

Def-2 .67 .520 .68 .477

Def-3 .56 .456 .63 .505

Def-4 .69 .603 .79 .626

Def-5 .31 .56 .655 .79 .746

Def-6 .60 .632 .90 .797

Ent-1 .81 .848 .74 .649

Ent-2 .74 .752 .84 .744

Ent-3 .87 .799 .84 .805

Ent-4 .80 .678 .86 .780

Ent-5 .72 .555 .75 .584

Ent-6 .54 .333 .64 .411

Eigen Value 8.88 52.38 52.38 9.63 54.45 54.45

% Variance 
Explained 7.87 13.70 66.08 6.96 15.12 69.57

% Variance 
Accumulated 5.98 3.47 69.55 7.28 5.15 74.72

KMO .909 .915

χ2 (df) 10,671* (190) 11,675* (190)

Note. n1 = 458; n2 = 460; *p < .01; df = degree of freedom.
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Table 5
Factor Loadings of Items of the Three Self-Reports Work-
Related Behavior Brief Scales from the Confirmatory 
Factor Analyses.

Scale Item
Factor Loadings

Sample 3 Sample 4 Total 
Sample

Work-
Related 
Suicidal 
Ideation

WRSI-6 .984 .980 .963

WRSI-7 1.01 .982 .984

WRSI-8 .974 .952 .973

WRSI-9 .973 .987 .979

WRSI-10 .954 .990 .973

WRSI-11 .966 .986 .973

WRSI-13 .974 .981 .975

WRSI-14 .990 1.00 .983

WRSI-15 .993 .972 .980

Defeat Def-2 .805 .873 .831

Def-3 .788 .828 .815

Def-4 .888 .916 .890

Def-5 .912 .893 .928

Def-6 .941 .967 .955

Entrapment Ent-1 .957 .956 .955

Ent-2 .943 .966 .956

Ent-3 .987 .966 .970

Ent-4 .909 .926 .921

Ent-5 .885 .881 .876

Ent-6 .812 .785 .777

Note. n3 = 454; n4 = 457; nT = 1,829.

good and complied with the established criteria. 
The differences between fit indices (ΔCFI, ΔRMSEA, 
and ΔSRMR) were within limits, suggesting that the 
three self-report measures of suicidal behavior 
were invariant among those groups (see Table 6).

First, to evaluate convergent validity of 
reflective construct as work-related suicid-
al ideation, feelings of defeat and entrapment, 
we checked that the average variance extracted 
(AVE) value of items of the three-scales were 
developed and all were ≥.50 (see Table 7). We 
calculated the AVE using the whole sample for 
WRSI, Defeat, and Entrapment Scales and they 
were .95, .78, and .83, respectively; all well above 
the threshold of .50 (see Table 7). Also, we esti-
mated the maximum shared variance (MSV) and 
the average shared variance (ASV) to establish 
divergent validity and all AVEs of the three new 
scales were larger than the MSV and the ASV, 
supporting convergent and divergent validity of 
the three brief self-report measures of suicidal be-
havior at work.

Table 7
Average Variance Extracted (AVE), Maximum Shared 
Variance (MSV), Average Shared Variance (ASV) and cor-
relation between latent constructs to establish convergent 
and divergent validity.

Scale AVE MSV ASV 1 2 3

1. WRSI .95 .64 .63 1

2. Def .78 .72 .67 .78** 1

3. Ent .83 .72 .68 .80** .85** 1

Note. n = 1,829; *p <.05; **p <.01.

In order to establish the convergent and di-
vergent validity of the three new brief scales of 
suicidal behavior at work, we correlated their 
observed scores with observed scores of depres-
sion, anxiety, rumination, and social desirability 
measures. Table 8 shows that the observed score 
correlations between the three brief scales of sui-
cidal behavior at work with depression, anxiety, 
rumination, and social desirability correlated in 
the expected direction and magnitude. For exam-
ple, entrapment scores were higher in terms of de-
pression, anxiety, and rumination, which can be 
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Table 6
Measurement Invariance of the Three Self-Reports Work-Related Suicidal Behavior Brief Scales by Gender, Age, Job Position, 
Type Organization, and Type of Employment.

Model χ2 (df) SRMR RMSEA 
(90% CI) CFI Reference 

Model Δ2 ΔSRMR ΔRMSEA ΔCFI

Multigroup analysis by gender (male/female)

1. Configural 497.399*
(334) .044 .023

(.019, .028) .998 ----- ----- ----- ----- -----

2. Metric 512.284*
(351) .046 .023

(.018, .027) .998 1 +14.885 +.002 .000 .000

3. Scalar 588.959*
(401) .044 .023

(.019, .027) .998 2 +76.675 -.002 .000 .000

Multigroup analysis by age (21-30/31-50/51)

1. Configural 612.959*
(501) .078 .019

(.013, .024) 1.00 ----- ----- ----- ----- -----

2. Metric 641.451*
(535) .079 .018

(.012, .023) 1.00 1 +28.582 +.001 -.001 .000

3. Scalar 753.803*
(615) .078 .019

(.014, .024) 1.00 2 +112.352 -.001 +.001 .000

Multigroup analysis by job position (managerial/non-managerial)

1. Configural 630.353*
(334) .035 .032

(.028, .036) .997 ----- ----- ----- ----- -----

2. Metric 604.418*
(351) .037 .029 

(.025, .032) .998 1 -25.935 +.002 -.003 +.001

3. Scalar 701.587*
(424) .034 .027

(.024, .031) .998 2 +97.169 -.003 -.002 .000

Multigroup analysis by organization type (public/private)

1. Configural 565.729*
(334) .032 .029

(.025, .033) .998 ----- ----- ----- ----- -----

2. Metric 597.756*
(351) .035 .029

(.025, .033) .998 1 +32.027 +.003 .000 .000

3. Scalar 639.324*
(423) .033 .025

(.021, .029) .998 2 +41.568 -.002 -.004 .000

Multigroup analysis by type of employment (tenure/temporary)

1. Configural 583.843*
(334) .033 .029

(.025, .033) .998 ----- ----- ----- ----- -----

2. Metric 616.399*
(351) .037 .029

(.025, .033) .997 1 +32.556 +.004 .000 -.001

3. Scalar 677.257*
(420) .034 .026

(.023, .030) .998 2 +60.858 -.003 -.003 +.001

Note. *p < .05; df = Degree of Freedom.
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considered to have medium to large effect sizes 
(Cohen, 1988). Finally, observed correlations be-
tween scores of the three new developed scales 
and social desirability scores were very low and 
close to zero.

Table 8
Correlation between observed scores of the Three Brief 
Self-Reports of Suicidal Behavior at Work and other mea-
sures to establish convergent and divergent validity.

Scale WRSI Def Ent

WRSI 1

Def .53** 1

Ent .59** .68** 1

Dep .41** 48** .57**

Anx .40** .47** .56**

Rum .22** .34** .38**

SD -.10* -.04NS -.13*

Note. n = 898; *p < .05; **p < .01; NS = Not Significant; 
WRSI = Work-Related Suicidal Ideation; Def = Defeat; 
Ent = Entrapment; Dep = Depression; Anx = Anxiety; Rum 
= Rumination; SD = Social Desirability.

Reliability and Descriptive Statistics

We estimated the mean, the standard de-
viation, the standard error of measurement, and 
the 95% of confidence interval for the scores of 
the final version of the three suicidal behaviors 
at work scales (see Table 8). Moreover, we esti-
mated the reliability using Cronbach’s alpha and 
McDonald’s omega with their respective con-
fidence intervals, and all reliability coefficients 
were above .70 as suggested by some of the liter-
ature (e.g., DeVellis, 2017; Spector, 1992).

Table 9
Descriptive statistics and reliability of the three self-report work-related suicidal behavior brief scales.

Scale # Items Mean SD
Reliability (CI)

sem 95% CI Min Max Possible 
Range∝ ω

WRSI 9 9.55 3.19 .976
(.963, .983)

.976
(.962, .983) 0.49 ±1 9 52 9 – 54

Def 5 7.18 4.36 .865
(.838, .888)

.866
(.840, .888) 1.59 ±3 5 30 5 – 30

Ent 6 8.78 5.46 .902
(.886, .918)

.902
(.884, .917) 1.70 ±3 6 36 6 – 36

Note. n = 1,829; ∝ = Cronbach’s alpha; ω = McDonald’s omega; CI = Confidence Interval; sem = Standard Error of 
Measurement; WRSI = Work-Related Suicidal Ideation; Def = Defeat; Ent = Entrapment.

Discussion

The objective of this study was to develop 
and validate three brief self-report measures of 
suicidal behavior at work: (1) WRSI, (2) Feelings 
of Defeat, and (3) Entrapment Scales. The EFA 
results that were scale-specifically supported a 
unidimensional internal structure of each of the 
three scales. Additionally, when we integrated 
all three scales’ items and performed an EFA, all 
items loaded onto their respective factors, which 
allowed to corroborate the internal structure of 



13

Rovira-Millán et al., Evaluar, 2023, 23(2), 1-18

one-factor for each scale. Further, similar out-
comes were obtained when an EFA was conduct-
ed using sample 2, which also demonstrated that 
the set of items for each scale loaded on its cor-
responding factor. Meanwhile, three models were 
tested for the CFA: (a) one-factor, in which all 
items loaded on a single factor; (b) two-factor, in 
which the items from the WRSI scale loaded on 
one factor and those from the defeat and entrap-
ment scales loaded on the other; and (c) three-fac-
tor, where the items from each scale loaded on 
their respective factor. Although the fit indices for 
all three models were acceptable, the three-factor 
model had the best fit indices. Consequently, this 
three-factor model was tested with sample 4 and 
the results of the CFA also supported the internal 
structure in which it obtained acceptable fit indi-
ces. These results support the internal structure 
of the developed scales based on the motivation-
al phase of the IMV model of suicidal behavior 
(O’Connor, 2011), which implicitly considers 
suicidal ideation, feelings of defeat and entrap-
ment as unique and independent, but related, con-
structs. 

The present study provides insight on mea-
surement invariance of the three brief scales 
across gender, age, job position, type of organiza-
tion, and type of employment. We tested the mea-
surement invariance of the suicidal behavior brief 
scales among employees of different organiza-
tions in Puerto Rico. Exploration on the first two 
levels revealed configural and metric invariance 
(i.e., weak measurement invariance) and scalar 
invariance (i.e., strong measurement invariance) 
of the three-factor model across gender, age, job 
position, and type of organization. Metric invari-
ance is important to ensure the measure across 
multiple groups is on the same scale, or the fac-
tors are measured in the same way in all groups 
(e.g., Wang & Wang, 2012). Scalar invariance re-
fers to the item intercepted being invariant across 

multiple groups in the present study. This indi-
cates that none of the groups tends to be systemat-
ically higher or lower on the items of scales than 
other groups (Wang & Wang, 2012). The present 
study met both invariance requirements. These 
results confirm that the compared groups had an 
equivalent understanding on each of the scale’s 
items, which is an important prerequisite for mak-
ing a meaningful comparison between groups on 
these suicide behaviors at work. Researchers have 
argued that error variance invariance (i.e., strict 
measurement invariance) is not required for sub-
stantive analyses in many disciplines and such 
invariance is considered unnecessary (Wang & 
Wang, 2012). 

To establish convergent and divergent va-
lidity of the three suicidal behaviors at work 
brief scales, first, we calculated the AVE, MSV, 
and ASV. The AVE ≥ .50 indicates that the items 
share a high proportion of the variance, the high-
er the value of the AVE, the lower the error vari-
ance (Fornell & Larcker, 1981). Therefore, the 
indicators of each scale developed share a high 
proportion of variance supporting their con-
vergent validity. Moreover, the AVE’s value of 
the three scales were greater than the MSV and 
ASV values, supporting the divergent validity of 
the scale as some authors suggest (e.g., Fornell 
& Bookstein, 1982; Fornell & Larcker, 1981). 
In addition, observed correlation directions be-
tween the three suicidal behaviors at work brief 
scales with rumination, depression, anxiety, and 
social desirability were as hypothesized. Current 
results shown that defeat and entrapment are re-
lated to suicidal ideation as some of the literature 
has found (e.g., Rosario-Hernández et al., 2019; 
Taylor, Wood et al., 2010). In the case of the de-
feat and entrapment constructs, some authors 
have conceptualized them as one-factor construct 
(e.g., Taylor et al., 2010) because of their high 
correlation. Therefore, the large correlation be-
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tween them was expected in the present study. In 
fact, results show that defeat and entrapment ap-
pear to be two constructs that are closely related 
(e.g., Taylor et al., 2009), while still having dis-
tinct qualities that set them apart. WRSI, defeat, 
and entrapment are theoretically related within 
them, as shown by our findings and certain liter-
ature (e.g., O’Connor et al., 2016). Moreover, the 
relationship found in the present study between 
the results of the three short self-report scales and 
other constructs tend to support the convergent 
validity of these scales, as some literature sug-
gest for depression (e.g., Tang et al., 2010), anxi-
ety (e.g., Tang et al., 2010), and rumination (e.g., 
Treynor et al., 2003), even when some literature 
argue that this relationship is mediated by feelings 
of entrapment (Teismann & Forkmann, 2017). 
On the other hand, the relationship between the 
social desirability and the suicidal behaviors at 
work scales was negative, but with much lower 
correlation coefficients when compared to other 
studies’ results (e.g., Caputo, 2017; Curns, 2014). 
Nevertheless, these results support the divergent 
validity of the three new developed scales.

Regarding reliability, the coefficients alpha 
and omega, the levels obtained can be considered 
as excellent from a general perspective and con-
sidering the interaction between the small number 
of items, especially the Defeat and Entrapment 
Scales, the sample size and the values obtained 
(Ponterotto & Ruckdeschel, 2007). These scales’ 
primary usage is for group applications, but be-
cause their coefficients are high (i.e., ≥.85), it 
may be assumed that the likelihood of error is 
low, even in cases when judgements on individual 
subjects are required (Ponterotto & Ruckdeschel, 
2007). However, given the similarity of ∝ and ω, 
it is considered that any differences in the factor 
loadings were minor and did not significantly af-
fect how close one coefficient was to the other 
(Hayes & Coutts, 2020). This distance is typically 

related to the level of factorial item loading equal-
ity, or tau-equivalence, which is a prerequisite for 
validating ∝ coefficient (Hayes & Coutts, 2020). 
The calculation of internal consistency can be do-
ne successfully using ∝ and without the need for 
SEM modeling or SEM modeling methodologies 
to estimate ω, according to an implication of this 
similarity. This application can be induced to oth-
er contexts if the prerequisites for application in 
future usage and the data cleaning are successful.

Theoretical and Practical Implications

This study makes a valuable contribution 
to current research on suicidal behavior at work 
by developing and validating three robust scales 
to measure WRSI, feelings of defeat and entrap-
ment. Unlike previous measurement scales of sui-
cidal behavior, the scale developed in this study, 
especially the WRSI scale, is more appropriate for 
studying suicidal ideation related to work because 
it incorporates causal attributions to work. Thus, 
in comparison to other suicidal ideation measures, 
the items selected for the WRSI scale explicitly 
ask respondents whether they attribute their sui-
cidal ideation to wok; therefore, the WRSI scale 
has a protocol to help dismiss suicidal ideation 
attributed to nonwork sources (e.g., a conflictual 
spousal relationship) or a source the respondent 
cannot identify. Also, these scales might contrib-
ute to the study of suicidal behavior at work in the 
prevention and control in the foreseeable future 
by providing brief, but robust measures of these 
constructs. In addition, the developed and val-
idated scales include three important constructs 
of the motivational phase of the IMV model of 
suicidal behavior from which scores derived and 
they appear to have excellent reliability and evi-
dence of their validity based on their items. The 
results also indicate that these three constructs are 
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essential for the measurement of the motivation-
al phase of the IMV model of suicidal behavior, 
and the validated suicidal behavior at work scales 
derived from this study can be used as a primary 
benchmark tool to help in the study of suicidal 
behavior at work to develop suicide prevention 
programs in workplaces. Thus, it would contrib-
ute to mitigate the risk of suicide and the overall 
well-being of employees using, at least in part, 
the IMV model of suicidal behavior. The imple-
mentation of the suicidal ideation at work scales 
can also provide rich feedback to policymakers, 
mental health professionals, and managers to plan 
interventions about suicidal behavior at work. In 
terms of prevention, having valid and reliable 
tools to identify the risk of suicide is desirable 
(Vecco at al., 2021) and these developed suicidal 
behavior at work scales have the potential to help 
in this end.

Limitations and Recommendations

When evaluating the findings, it is import-
ant to consider the current study’s numerous 
flaws. First, because the sample was not chosen 
randomly and the population resemblance was 
not confirmed, the population representativeness 
cannot be assured.Therefore, it is important to 
cross validate these results with other samples of 
Puerto Rican employees. Second, because multi-
ple procedures can create varying percentages of 
type I and type II errors, it may be necessary to 
investigate how other approaches compare to the 
single procedure used to examine measurement 
invariance (i.e., differential operation approach 
of items). Finally, the reliability evaluation of 
the stability of the scores was not completed. 
Consequently, to finish the evaluation of this el-
ement, the score’s repeatability over time using 
a test-retest methodology should be investigated.

Conclusion

The final version of the suicidal behavior at 
work scales consists of three brief measures of 
work-related suicidal ideation, feelings of defeat 
and entrapment that are essential constructs of the 
motivational phase of the IMV of suicidal behav-
ior. The scales’ reliability, the evidence of their 
validity, and the strong measurement invariance 
between groups (i.e., gender, age, job position, 
type of organization, and type of employment) 
suggest that these measures are robust to be used 
in the occupational health psychology field in the 
context of organizations in Puerto Rico.
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Abstract

This research aimed to analyze the psychometric 
properties of the 12-item Psychological Capital Question-
naire (PCQ-12) in secondary school students from the Do-
minican Republic. The questionnaire was completed by a 
total of 708 students aged 11 to 19 (M = 15.49 years; SD 
= 1.58), with 64.7% being females. Through Confirmatory 
Factor Analysis (CFAs), the different dimensionalities pro-
posed in the previous literature were tested and the struc-
ture of four factors with a second-order factor was retained. 
Next, the reliability of the dimensions was studied and 
problems in optimism were identified, especially, in resil-
ience. The second-order structure showed to be invariant to 
the students’ gender, supporting its absence of gender bias. 
Consequently, the present study supports the use of the 
scale to measure the Psychological Capital as a second-or-
der construct, but calls for the development of research that 
improves the measuring of resilience.

Keywords: psychological capital, adolescents, resilience, 
optimism, self-efficacy, hope, psychometric properties, in-
variance 

Resumen 

El objetivo de esta investigación fue analizar las 
propiedades psicométricas del Cuestionario de Capital Psi-
cológico PCQ-12 en estudiantes de educación secundaria de 
República Dominicana. El cuestionario fue completado por 
un total de 708 estudiantes de entre 11 y 19 años (M = 15.49 
años; DT = 1.58) entre los cuales el 64.7% fueron mujeres. 
Mediante Análisis Factoriales Confirmatorios (AFCs), se 
pusieron a prueba las distintas dimensionalidades propues-
tas en la literatura previa y se retuvo la estructura de cuatro 
factores con un factor de segundo orden. A continuación, se 
estudió la fiabilidad de las dimensiones y se identificaron 
problemas en las dimensiones de  optimismo y, especial-
mente, resiliencia. La estructura de segundo orden mostró 
ser invariante al género de los estudiantes, lo que respal-
dó su ausencia de sesgo de género. Consecuentemente, se 
respalda el uso de la escala para la medición del Capital 
Psicológico como constructo de segundo orden y se invita 
al desarrollo de investigaciones que mejoren la medición 
de la resiliencia. 

Palabras clave: capital psicológico, adolescentes, resilien-
cia, optimismo, autoeficacia, esperanza, propiedades psi-
cométricas, invarianza
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Introduction

Strengths such as self-efficacy, optimism, 
hope, and resilience are essential when it comes to 
positively assessing a circumstance or to predicting 
the success of individuals based on aspects such 
as perseverance and effort (Azanza et al., 2014). 
In this context, Psychological Capital arises. It is 
a construct that alludes to a state of positive in-
dividual development shaped by four dimensions, 
which correspond precisely to characteristics such 
as self-efficacy, optimism, hope, and resilience 
(Luthans et al., 2007; Luthans et al., 2015).

To understand the delimitation of the con-
struct, it is worth specifying the definitions of each 
of its four dimensions to deepen and have a closer 
view of the elements that constitute Psychologi-
cal Capital (Luthans et al., 2007; Stajkovic & Lu-
thans, 2003). We understand self-efficacy as the 
person’s confidence and effort to face a challeng-
ing task successfully (Bandura, 1997). Optimism 
consists of making positive attributions about cur-
rent and future success. On the other hand, hope 
consists of people’s perseverance toward their 
goals and redirecting alternatives to achieve them 
successfully (Vuyk & Codas, 2019). Finally, re-
silience is defined as the ability to sustain oneself 
and cope with problems and adversities that arise 
in individuals’ lives (Peña-Contreras et al., 2020).

The construct of Psychological Capital 
emerged in the context of organizations (Luthans 
& Youssef, 2004) and many studies and research 
have been conducted on its impact, having iden-
tified a positive relationship between this concept 
and psychosocial and organizational variables 
such as leadership, confidence, creativity, and 
performance, among others (Clapp-Smith et al., 
2009; Rego et al., 2012). However, although some 
authors have indeed transferred the application 
of this idea to the student population, research 
in the educational context is recent and limited 

compared to that developed in the organization-
al literature (Martínez et al., 2021; Schönfeld & 
Mesurado, 2020; Tomás et al., 2022). Previous 
research shows that there is a significant relation-
ship between Psychological Capital and variables 
such as students’ grade point average, their satis-
faction with school, their development, retention, 
and success, and even with academic performance 
(Azanza et al., 2014; Carmona-Halty et al., 2019; 
Datu et al., 2018; Luthans et al., 2012).

In this context of growing academic interest 
in the construct and, specifically, in adolescents, 
it is essential to have an adequate conceptualiza-
tion and measurement of the Psychological Cap-
ital through psychometric instruments adapted 
and validated for this new use. Among the scales 
present in the literature for measuring Psycholog-
ical Capital, the 12-item Psychological Capital 
Questionnaire (PCQ-12; Avey et al., 2011) is cur-
rently one of the most widely used questionnaires 
to measure Psychological Capital in adolescents. 
Despite the popularity of the PCQ-12, there is 
some debate about its structure and reliability 
problems (Djourova et al., 2019). There are re-
cent studies about the psychometric properties of 
this instrument in academic contexts (Martínez et 
al., 2021; Schönfeld & Mesurado, 2020; Tomás et 
al., 2022). Martínez et al. (2021) found problems 
concerning the reliability of the scale in two of its 
dimensions and factor loadings when testing the 
model with a second-order factor and not having it 
compared with the alternative four correlated fac-
tors. In contrast, Schönfeld and Mesurado (2020) 
found no reliability problems, although they did 
not test the structure of the four correlated factors.

Along the same lines, Tomás et al. (2022) 
compared the three competitive models around 
which there has been controversy: one factor, four 
correlated factors, and a second-order structure 
through estimations with Bayesian methods. Ad-
ditionally, these authors introduced in the literature 
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the possibility of a bifactor model. Conclusions of 
the research indicated that the second-order struc-
ture is the one most supported by the evidence, 
showing a similar fit to the bifactor but with a more 
parsimonious structure. In addition, the scale also 
found difficulties in measuring resilience in ado-
lescents by showing low reliability scores.

To date, these questionnaires have not been 
used in the Dominican Republic context where 
the consideration of Psychological Capital has 
been scarce in national studies. There are no stud-
ies that introduced some of its dimensions, but 
none considered the entire construct. For exam-
ple, Tomás et al. (2020) showed the relevance of 
hope and self-efficacy in the academic context, 
both being precursors of commitment and, indi-
rectly, of self-concept and academic performance. 
These previous studies serve as an encourage-
ment to show the potential of conceptualizing the 
positive student state in a more complex way, in-
cluding optimism and resilience. The lack of con-
sideration of Psychological Capital means that, to 
date, there are no psychometric studies conducted 
in the Dominican context that report on the suit-
ability of the scale for use with students.

Additionally, these psychometric studies 
should examine the absence of gender bias in the 
measurement of Psychological Capital, as Avey 
(2014) suggested, by considering gender differ-
ences when investigating Psychological Capital 
in adolescents. These gender differences can only 
be studied if the scale works comparably for both 
genders, an issue that has not been tested yet in 
previous psychometric studies with adolescents.

Consequently, this research work proposes 
the study of the psychometric properties of the 
PCQ-12 in a sample of adolescents from the Do-
minican Republic. For this purpose, (1) the de-
scriptive statistics of the items were calculated; 
(2) the dimensionality of the scale was explored; 
(3) the reliability of its dimensions was studied; 

and (4) a routine was established to evaluate the 
gender invariance of the scale.

Method
Participants and procedure

 	 The study sample consisted of 708 sec-
ondary school students from the Dominican 
Republic. The mean age was 15.49 years (SD = 
1.58), with a minimum of 11 and a maximum of 
19 years. From the sample, 64.7% were female (n 
= 458) and 34% male (n = 241), and a total of 9 
students did not declare their gender (1.3%).

Instruments

 	 For this research, the instrument used 
was the 12-item Psychological Capital Question-
naire (PCQ-12; Avey et al., 2011) in its adaptation 
for Spanish-speaking secondary school students 
(Tomás et al., 2022). The questionnaire presents a 
total of 12 items through which the four dimen-
sions of psychological capital are assessed: self-ef-
ficacy (items 1, 2, and 3), hope (items 4, 5, 6, and 
7), resilience (items 8, 9, and 10), and optimism 
(items 11 and 12). The adaptation for secondary 
school students differs from the original for adults 
by replacing references to work with “studies”. 
The response format is a five-anchor Likert scale 
ranging from Strongly disagree to Strongly agree.

Along with the instrument, a series of socio-
demographic data, such as the gender and age of 
the participants, were collected.

Data analysis

 	 The study of the psychometric properties 
in the questionnaire was conducted by following 
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a series of steps. First, the descriptive statistics of 
the items that constitute the scale were calculat-
ed (mean, standard deviation, skewness, kurtosis, 
inter-item correlations, and corrected item-to-
tal correlation). Next, its factorial structure was 
studied. For this purpose, a series of Confirma-
tory Factor Analyses (CFA) were tested with the 
different factorial solutions observed in the pre-
vious literature: (a) one factor, (b) four correlated 
factors, and (c) four first-order factors with a sec-
ond-order factor.

 	 The estimation method used was Maxi-
mum Likelihood Robust (MLR). The adequacy of 
the AFCs was evaluated by considering several fit 
indices: chi-square, CFI, RMSEA, and SRMR. A 
CFI is considered adequate when it presents a val-
ue above .90, with a value above .95 being desir-
able. For the RMSEA and SRMR, adequate values 
should be below .08 (Marsh et al., 2004). Once 
the most appropriate factor structure was identi-
fied, the reliability of the dimensions was studied. 

Composite Reliability Indexes (CRI) were calcu-
lated to estimate reliability for each dimension and 
the total scale. The formula presented by Raykov 
and Marcoulides (2012) was used to calculate the 
reliability of the second-order factor.

To conclude, the invariance of the scale by 
gender was tested as a method for studying the 
possible differential functioning of the items. For 
this purpose, since it is a second-order structure, 
the procedure proposed by Chen et al. (2005) and 
the syntax presented by Dimitrov (2010) were 
followed. These authors propose five nested mod-
els for the study of invariance. First, it tests the 
configural  invariance of the scale, thus checking 
the fit of the structure for both genders. Next, it 
tests the metric invariance of the factor loadings 
of the items (Metric 1). If the metric invariance at 
the item level is satisfied, it continues to fix fac-
tor loadings of the first-order factors (Metric 2). 
If met, the scalar invariance of the items is test-
ed, setting their intercepts equal for both groups 

Table 1 
Descriptive statistics of the items.

M SD g1 g2 1 2 3 rit

SE1 3.93 0.95 -0.98 0.89 .65

SE2 3.95 0.95 -0.96 0.71 .65 .76

SE3 3.94 0.92 -0.95 0.84 .54 .68 .67

HO1 4.06 0.80 -1.20 2.51 .45

HO2 3.79 0.89 -0.45 0.03 .33 .54

HO3 4.20 0.81 -1.46 3.52 .42 .41 .57

HO4 3.85 0.92 -0.95 0.96 .33 .51 .48 .58

RE1 3.76 0.93 -0.76 0.44 .21

RE2 3.44 1.14 -0.49 -0.57 .17 .28

RE3 3.68 0.96 -0.79 0.49 .16 .26 .28

OP1 3.80 0.92 -0.71 0.42 .49

OP2 3.89 0.87 -0.80 0.97 .49 .49
Note. M = Mean; SD = Standard deviation; g1 = Kurtosis; g2 = Skewness; rit = Item-total correlation. All correlations in the 
table were statistically significant p < .001.
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(Scalar 1). Finally, the intercepts of the first-or-
der factors are additionally fixed (Scalar 2). The 
different nested models are compared using 
two complementary procedures (Little, 1997). 
On the one hand, a formal statistical test is per-
formed using chi-square differences, the absence 
of statistical significance being the evidence of 
invariance. This method has been criticized in 
the literature for being too strict, identifying triv-
ial differences in practice (Cheung & Rensvold, 
2002). Therefore, an assessment of the changes 
in the model fit indices was performed. To con-
sider that the invariance assumption is met, the 
CFI should not vary by more than .01 (Wang & 
Wang, 2012).

Descriptive analyses were performed with 
the statistical program IBM SPSS Statistics ver-
sion 28, while CFAs were performed in the pro-
gram Mplus 8.6 (Muthén & Muthén, 2017).

Results
Descriptive statistics

Table 1 shows the descriptive statistics of 
all the items included in the scale, as well as the 
correlations between the items that compose 
each dimension and the item-factor correlations 
for each of them. As it can be observed, the mean 
scores of the subjects on the items are above the 
centre point (3) in all cases. All the items show 
positive, statistically significant, with higher 
correlations with the rest of the items of their 
dimension, except for those that make up the re-

silience dimension. Despite being positive and 
statistically significant, the correlations of the 
dimension items are below .3.

Factor structure

Table 2 shows the fit results of the different 
models proposed. The single-factor model did not 
show an adequate fit to the data, its CFI being be-
low .9. In contrast, both the four-factor correlated 
model and the model with a second-order factor 
showed a good fit to the data, with CFIs above 
.95 and the RMSEA and SRMR below .05. Given 
their fit equality, the second-order model is cho-
sen as the best model because of its parsimony.

Figure 1 shows the results for the four-fac-
tor correlated model and the second-order mod-
el. In both cases, all item factor loadings in their 
corresponding factor are above .3, ranging from 
.37 (for item 3 of the resilience dimension) to .86 
(of the second item of the self-efficacy dimen-
sion). All of them were statistically significant (p 
< .001). In the case of the second-order model, all 
the loadings of the first-order factors are high, the 
lowest being that of the self-efficacy dimension.

Reliability

Reliability was calculated using the CRI 
for each dimension and the total psychological 
capital. The self-efficacy and hope dimensions 
showed adequate scores above .7 (.84 and .74, 

Table 2 
Fit indices of the models proposed.

Model χ2 df p CFI RMSEA 90% CI SRMR
A factor 317.676 54 < .01 .86 .08 .07, .09 .05

Four-correlated factors 110.675 48 < .01 .97 .04 .03, .05 .03
Second-order model 114.647 50 < .01 .97 .04 .03, .05 .03
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respectively). In contrast, the results for the resil-
ience (.42) and optimism (.66) dimensions were 
lower, with the resilience result being particularly 
poor. The reliability score for the psychological 
capital factor is .69, very close to .7.

Gender invariance

Once the second-order factor model was 
established as the most parsimonious among 
those with the best fit, its invariance across 
gender was tested. The fit of the different nest-
ed models is shown in Table 3. As it can be ob-
served, the model is invariant for boys and girls 
at the configural and metric levels. That is, the 
structure is adequate for the data of both groups 
and the factor loadings are identical. When we 
reach the scalar invariance of the item intercepts 
(Scalar 1), we see that the model slightly wors-
ens the fit, the CFI dropping above .01, although 

it is very close. Consequently, we continue with 
the last step, where no differences were found 
between the intercepts of the first-order factors 
in both groups.

Discussion

Psychological Capital is a construct that has 
recently burst into research related to adolescent 
academic success (Azanza et al., 2014; Carmo-
na-Halty et al., 2019; Datu et al., 2018; Luthans 
et al., 2012). This growing interest has been ac-
companied by the development of studies for im-
proving its measurement. Specifically, in recent 
years, different researchers have focused on the 
psychometric properties of one of the most wide-
ly used instruments in the literature of the PCQ-
12. Its dimensionality and reliability have been 
tested in samples of students from Spain, Chile, 
and Argentina (Martínez et al., 2021; Schönfeld 

Figure 1
Four-factor correlated and second-order factor models.
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& Mesurado, 2020; Tomás et al., 2022). These 
studies highlighted some controversies regarding 
its factorial structure and some limitations with 
the reliability of some of its dimensions. Two as-
pects require more attention: (1) the Psychologi-
cal Capital construct has received less attention in 
the Caribbean context and, specifically, there are 
no psychometric studies for this population, and 
(2) the gender invariance of the scale has never 
been tested in adolescents. Given this situation, 
this study was developed.

Regarding the factorial structure, the alter-
natives of four correlated factors and that of a sec-
ond-order factor presented an identical fit. Con-
sequently, the second-order model is considered 
more appropriate as it is more parsimonious and 
supports the use of Psychological Capital as a uni-
tary construct that has been proposed in previous 
research (Carmona-Halty et al., 2019; Slåtten et 
al., 2021). This result is consistent with that shown 
in the Spanish and Argentinean samples (Schön-
feld & Mesurado, 2020; Tomás et al., 2022).

Regarding reliability, previous authors iden-
tified repeated reliability problems in the Domin-
ican sample. Specifically, the dimensions of re-
silience and optimism did not show an adequate 
reliability score. The result for optimism is not 
alarming, being close to .7, but the resilience di-
mension shows poor reliability. These results rep-
licate those found by Tomás et al. (2022). As in 
this study, it is item 10 that presents the greatest 

problems. This study supports the generalization 
of the problem identified by Tomás et al. (2022) 
in the Spanish-speaking context. The content of 
item 10 could be confusing or could simultane-
ously pose two independent questions that pre-
vent the student from answering adequately.

Despite the problems identified, the scale 
performs equally well in boys and girls. The in-
variance routine shows that the scale structure, 
first and second-level factor loadings, and inter-
cepts are identical in both genders. It is true, how-
ever, that by constraining the item intercepts, the 
model fit worsened significantly. Even so, as the 
CFI loss was very close to .01, we considered ac-
cepting the invariance. Future studies could devel-
op a detailed analysis of the differential items’ per-
formance to identify whether this loss of fit is due 
to the poor performance of any particular item.

Finally, concerning the limitations of this 
study, it is worth mentioning that it is focused 
exclusively on secondary school students. Thus, 
the generalizations of the results to younger-age 
or university students has not been demonstrat-
ed. We could anticipate that if reliability prob-
lems of the resilience dimension are related to 
difficulties in understanding a complex state-
ment, they could increase in younger samples. 
Thus, an invariance study considering university 
stages would be interesting.

In conclusion, it should be noted that the 
instrument presents certain psychometric limita-

Table 3 
Goodness-of-fit indices for each group (men and women) and a set of nested models to test gender invariance.

Model χ2 df p Δχ2 Δgl p CFI ΔCFI SRMR ΔSRMR RMSEA ΔRMSEA 90% CI

Configural 186.850 100 < .001 -- -- -- .955 -- .042 -- .050 -- .039-.061

Metric 1 195.759 108 < .001 9.441 8 .31 .955 .000 .052 .010 .048 -.002 .037-.059

Metric 2 197.252 111 < .001 2.080 3 .55 .956 .001 .054 .002 .047 -.001 .036-.058

Scalar 1 230.788 122 < .001 36.778 11 < .001 .944 -.012 .062 .008 .051 .004 .040-.060

Scalar 2 231.101 123 < .001 .032 1 .86 .944 .000 .062 .000 .050 -.001 .040-.060

Note. df = degrees of freedom; Δ = differences.
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tions that question its use in the sample to assess 
some of its specific dimensions: resilience and 
optimism. Although it could be useful for a gen-
eral assessment of Psychological Capital, given 
the evidence of the existence of this second-or-
der factor and the gender invariance of the scale, 
other alternatives should be explored if an assess-
ment of each of its dimensions is desired.
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Abstract

Promotion and monitoring of breastfeeding require reli-
able and valid instruments that allow studying the engagement of 
itself. Thus, the aim of this study was to analyze the psychometric 
properties of the Utrecht Work Engagement Scale (UWES-17) for 
the assessment of engagement in breastfeeding practices among 
324 postpartum Argentinian women. The UWES-17, Breast-
feeding Self-Efficacy Scale, Postpartum Depression Scale, and 
a sociodemographic questionnaire were applied. Moreover, reli-
ability, validity, dimensionality, sensitivity, and specificity were 
analyzed. The UWES-17 demonstrated adequate levels of internal 
consistency, and its three-dimensional structure was confirmed. 
Bifactorial analysis supported its usage, and the model verified its 
external validity. The results validate the UWES-17 as a valid and 
reliable tool for assessing breastfeeding engagement, thus making 
it suitable for implementation in clinical and scientific contexts to 
support interdisciplinary approaches to breastfeeding.

Keywords: breastfeeding, puerperal women, psychometrics, 
maternal and child health, self-report 

Resumen 

La promoción y el seguimiento de la lactancia materna  
necesita contar con instrumentos fiables y válidos que permitan 
estudiar el grado de compromiso con el amamantamiento. El ob-
jetivo fue analizar las propiedades psicométricas de la Escala de 
Compromiso de Utrecht (UWES-17) para evaluar  el compromi-
so en la práctica del amamantamiento en 324 mujeres puérperas 
argentinas. Se utilizaron los instrumentos UWES-17, Escala de 
Autoeficacia para la Lactancia Materna, Escala de Depresión 
Postparto y cuestionario sociodemográfico. Se analizaron la fia-
bilidad, validez, dimensionalidad, sensibilidad y especificidad. El 
UWES-17 mostró niveles adecuados de consistencia interna y se 
confirmó su estructura tridimensional. El análisis bifactorial con-
firmó su utilidad y el modelo comprueba su validez externa. Los 
hallazgos confirman que el UWES-17 es un instrumento válido y 
fiable para la medición del compromiso en el amamantamiento, 
ya que puede ser utilizado en el ámbito clínico y científico para el 
abordaje interprofesional de la lactancia humana.

Palabras clave: lactancia materna, mujeres puérperas, psico-
metría, salud materno infantil, autoinforme
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Introduction

Postpartum is a transitional period accom-
panied by significant changes and challenges that 
can affect maternal and infant well-being (Car-
rizo et al., 2020). In recent years, the study of 
the development of positive attitudes, skills, and 
experiences in maternal care has been addressed 
by the health sciences (Corno et al., 2019). Stud-
ies on positive psychology in the postpartum 
period aim to identify factors which promote 
optimal functioning and the development of per-
sonal resources. By increasing and promoting 
positive resources, it is possible to successfully 
counteract negative experiences and psychologi-
cal disorders during this vulnerable stage (Corno 
et al., 2019).

Engagement is one of the most well-known 
theoretical constructs in the field of psychology 
and it is defined as a positive, persistent, emotion-
al, and cognitive state related to adherence and 
sustainability in a task (Schaufeli et al., 2002). 
Maternal engagement refers to the mental state 
of a woman during infant care tasks (Provenzi et 
al., 2017). The authors of the theory concluded 
that engagement consists of three closely relat-
ed components: vigor, dedication and absorption 
(Schaufeli et al., 2002). Vigor refers to high lev-
els of energy and resilience while performing a 
task, that is, willingness to make an effort and 
persist even when facing difficulties. Dedica-
tion involves a high degree of involvement in 
the task, a sense of its significance, as well as 
experiencing enthusiasm, pride, inspiration, and 
challenge. Absorption describes full concentra-
tion and task enjoyment. From this perspective, it 
is known that appropriate maternal engagement 
is related to positive outcomes, including facil-
itating attachment and psycho-emotional devel-
opment, promoting maternal mental well-being, 
and supporting the practice of breastfeeding, 

among other aspects (Carrizo et al., 2020; Corno 
et al., 2019).

Breastfeeding, as a cultural practice inher-
ent to human beings that requires the postpar-
tum person’s commitment, can be studied us-
ing self-report instruments (Girard et al., 2016). 
Postpartum women’s engagement to breastfeed-
ing is related to involvement, behavior, personal 
initiative, performance, and quality in the activi-
ty of breastfeeding (Wouk et al., 2020). Relation-
ships between engagement and better mental and 
physical health can increase motivation, self-ef-
ficacy, optimism, and self-esteem, making it op-
portune to measure this construct in relation to 
breastfeeding (Wouk et al., 2020). Furthermore, 
the World Health Organization (2001) declared 
that both clinical and population-based research 
are a priority to achieve long-term global goals 
to increase the engagement of  breastfeeding. 
Therefore, it is necessary for healthcare profes-
sionals and researchers to have reliable and valid 
instruments to assess lactating women’s level of 
engagement in order to develop timely strategies 
to increase the percentage of breastfeeding.

Consequently, the present study aimed 
to examine the psychometric properties of the 
UWES-17 instrument for the assessment of ma-
ternal engagement in breastfeeding practices 
among Argentinian lactating women. Given the 
need for instruments that provide self-perceived 
information, there is a fundamental need to adapt 
and validate them in the local context in which 
they are intended to be used (Olivera et al., 2023).

Methods
Participants

An analytical cross-sectional study was 
carried out, which involved the administration of 
online self-report questionnaires to 324 postpar-
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tum women in Argentina. The inclusion criteria 
were: adults (≥ 18 years) residing in Argentina 
who were breastfeeders in the postpartum stage 
(first twelve months). Participants signed an in-
formed consent before voluntarily participating. 
This research was approved by the correspond-
ing Research Ethics Committee (REPIS-3177).

Instruments

Breastfeeding engagement. The Spanish 
version of the Utrecht Work Engagement Scale 
(UWES-17) was used, consisting of 17 items 
that assess the subscales of vigor, dedication, 
and absorption (Wouk et al., 2020). Partici-
pants rated the frequency at which they have 
felt the described statements in each item using 
a Likert-type scale with seven options ranging 
from never - not at all (0) to always - every day 
(6). Schaufeli and Bakker (2004) reported Cron-
bach’s alpha values for the UWES scale ranging 
from .80 to .90.

For the current study, experts in breast-
feeding collaborated in adapting the items to the 
breastfeeding practice. The Spanish version of 
the 17-item UWES was modified following the 
procedure by Guillén and Martínez-Alvarado 
(2014) for adapting the UWES in non-work con-
texts. Once the adaptation of the items was com-
pleted, a pilot test was conducted with 65 wom-
en, and the necessary adjustments were made to 
obtain the final version of the questionnaire.
Breastfeeding self-efficacy. Women’s confidence 
in breastfeeding was assessed using the Spanish 
version of the Breastfeeding Self-Efficacy Scale-
Short form (BSES-SF). The BSES-SF is valid for 
identifying women who experienced difficulties 
in breastfeeding and has been used in evaluating 
support interventions (Oliver-Roig et al., 2012). 
This instrument consists of 14 positively framed 

items with the phrase I can always rate on a 
5-point Likert scale. The total score ranges from 
14 to 70, with higher scores that indicate high-
er levels of self-efficacy in breastfeeding. Scores 
above 50 are indicative of adequate self-efficacy 
in breastfeeding (sensitivity > 70% and specifici-
ty > 50%) (Nanishi et al., 2015). In this study, the 
reliability was good (alpha = .87).
Mood. The 7-item Spanish version of the Post-
partum Depression Screening Scale (PDSS) was 
used to assess suggestive signs of depressive dis-
orders during the postpartum period (Le et al., 
2010). Each item was rated on a 5-point Likert 
scale. The scores were transformed into a scale 
ranging from 7 to 35, with higher scores that in-
dicate higher levels of depression (Miranda et al., 
2021). In this study, the alpha showed an accept-
able value of .83.
Sociodemographic and health variables. An ad 
hoc questionnaire was designed to collect socio-
demographic data (age, relationship status, years 
of education, employment, access to healthcare) 
and gynaecological-obstetric data (type of deliv-
ery, parity, number of pregnancies, postpartum 
period, gestational characteristics and type of 
breastfeeding).

Statistical analysis

 Statistical analyses were performed us-
ing Stata 17 software and included confirmatory 
factor analysis (CFA) with structural equation 
modeling techniques (SEM) on the 17 items with 
the a priori identified dimensions (three-dimen-
sional model), compared with the unifactorial 
model. Traditional goodness-of-fit indices were 
calculated, and reliability and validity (conver-
gent and divergent) were assessed. Subsequently, 
a bifactorial model was tested to determine if the 
measure was sufficiently unidimensional to sup-
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port the use of a total score, while still consid-
ering the multidimensionality found (Miranda et 
al., 2020). Internal consistency was evaluated us-
ing Cronbach’s alpha (α), with acceptable values 
ranging from .60 to .95. Additionally, item cor-
relations (r coefficients) were calculated to detect 
potential redundancy among them (r > .80) (Mi-
randa et al., 2020). Pearson correlation matrices 
(r) were estimated between the UWES-17 and 
the BSES-SF to determine convergent validity, 
while the PDSS was used to study divergent va-
lidity. Furthermore, the three questionnaires were 
integrated into a SEM model to assess nomologi-
cal validity. Lastly, the sensitivity and specificity 
of the UWES-17 were studied by plotting ROC 
curves, using an adequate self-efficacy (BSES-
SF > 50 points) as the parameter. The area under 
the curve (AUC) was estimated, considering that 
a higher AUC indicates better discrimination in 
identifying women with self-efficacy: non-dis-
criminatory (< .60), fair (.60 to .69), acceptable 
(.70 to .79), excellent (.80 to .90), and outstand-
ing (> .90).

Results

Most women under 35 years old (82%) 
were in a relationship (96%), and had received at 
least 12 years of formal education (92.8%). Fur-
thermore, 78% were employed and 86% had pri-
vate healthcare coverage. Regarding obstetrical 
and gynaecological data, 56% of the participants 
were primiparous, 51% were multigravida, and 
27% had experienced a previous pregnancy loss. 
Around 73% were recruited during the first 6 
months of postpartum, and exclusive breastfeed-
ing was practiced by 64% of the sample.

Goodness-of-fit measures are shown in 
Table 1 for the CFA of the unidimensional and 
tridimensional models of the UWES-17 for lac-
tation. The indices confirmed that the question-
naire has a tridimensional structure. All indices 
reached the recommended values: χ2/df = 2.74, 
CFI = .91, TLI = .90, RMSEA = 0.07, SRMR = 
0.05, CD = 0.92, and decreasing AIC and BIC. 
Figure 1 displays the structural equation models. 
Furthermore, the CFA supported a bifactorial 
structure, which demonstrated a superior fit (χ2/
df = 2.62, CFI = .92, TLI = .90, RMSEA = 0.06, 
SRMR = 0.05, CD = .99).

Table 1
Fit indices for the confirmatory factor analysis models.

Expected values Unidimensional model Three dimensional model Bifactor analysis

χ2/df ≤ 3.00 3.61 2.74 2.62

RMSEA < 0.08 0.09 0.07 0.06

CFI ≥ .90 .86 .91 .92

TLI ≥ .90 .84 .90 .90

SRMR ≤ 0.08 0.06 0.05 0.05

CD ≥ .95 .93 .92 .99

AIC
The lower the better

18433.12 18331.26 18311.66

BIC 18622.69 18554.28 18571.85
Note. χ2/df = chi-square to degree of freedom ratio; RMSEA = root mean square error of approximation; CFI = comparative 
fit index; TLI = Tucker–Lewis index; SRMR = standardized root mean square residual; CD = coefficient of determination; 
AIC = Akaike information criterion; BIC = Bayesian information criterion.
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Regarding dimensionality, the correlations 
were below .90. The questionnaire achieved very 
good reliability for the entire instrument, with α = 
.89. The factor with the highest α value was vig-

or (α = .76), followed by absorption (α = .75), 
and dedication (α = .63). Additionally, the α coef-
ficients did not significantly change after the re-
moval of each item (Table 2).

Figure 1
Structural equations of the unidimensional model (a), tridimensional model (b), and bifactorial model (c) of the UWES-17 

for breastfeeding engagement.

Table 2
Analysis of the reliability of the UWES-17 for breastfeeding engagement.

Item IT IR Alpha
1 .64 .58 .88
2 .73 .68 .87
3 .66 .60 .80
4 .76 .71 .87
5 .81 .78 .87
6 .57 .49 .88
7 .66 .60 .88
8 .73 .67 .87
9 .74 .70 .87
10 .63 .59 .88
11 .68 .65 .88
12 .67 .62 .87
13 .15 .02 .90
14 .68 .62 .87
15 .57 .50 .88
16 .39 .30 .89
17 .27 .20 .89

Note. IT = item-test correlation; IR = item-rest correlation; α = alpha after item deletion.
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Subsequently, the correlation between the 
UWES-17 and PDSS-SF was analyzed to assess 
divergent validity. The PDSS was inversely cor-
related with the total score of the UWES-17 (r = 
-.19, p < .01), vigor (r = -.25, p < .01), dedication 
(r = -.13, p < .01), and absorption (r = -.14, p < 
.01). As for convergent validity, the UWES-17 

showed significant positive correlations with the 
BSES-SF (r = .55, p < .01). It also correlated with 
vigor (r = .61, p < .01), dedication (r = .33, p < 
.01), and absorption (r = .51, p < .01). Further-
more, a theoretical model was designed to study 
the multivariate relationship of the questionnaires 
through SEM analysis (Figure 2).

Figure 2
Nomological validity of the UWES-17 for breastfeeding engagement.

The results indicated a good fit between 
data and structural model: χ2/df = 2.73, RMSEA 
= 0.07, CFI = .91, TLI = .88, SRMR = 0.06, CD 
= .29. Therefore, the SEM provided evidence of 
nomological validity for the instrument. The di-
rect effects of postpartum depression (PDSS) and 
self-efficacy on the components of engagement 
(UWES-17) are shown in Figure 2. The results 
showed that postpartum depression negatively 
predicted vigor (β = -.18, p < .01) and dedica-
tion (β = -.13, p = .02) in breastfeeding practice. 
On top of that, it was found that self-efficacy in 
breastfeeding had positive effects on vigor (β = 
.54, p < .01), dedication (β = .52, p < .01) and 
absorption (β = .60, p < .01).

The standardized scores of the UWES-17 
stratified by parity are presented as mean, stan-
dard deviation, and percentile ranges in Table 3. 
The scores were similar for both groups, and the 
means of the participants in the UWES-17 sub-
scales were above the 25th percentile.

Finally, a cutoff point of 67 demonstrat-
ed the optimal balance between sensitivity 
(70.94%) and specificity (69.01%) (Figure 3a). 
A ROC curve was calculated (Figure 3b) to 
identify the relative sensitivity/specificity of the 
UWES-17 instrument compared to the compar-
ison instrument (BSES-SF). The AUC for the 
UWES-17 was 0.74 (SE = 0.03; p < .01).
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Table 3
Means, standard deviations, and percentiles of the total UWES and its subscales.

Parity Score n M SD P5 P10 P25 P50 P75 P90 P95

Multiparous Vigor 128 26.06 7.18 13 16 21 27 32 34 35

Dedication 128 21.01 6.09 10 13 18 22 26 29 29

Absorption 128 23.91 6.74 11 15 20 25 29 32 33

UWES total 128 70.98 18.39 36 44 59 76 86 90 94

Primiparous Vigor 177 25.82 7.21 14 16 21 27 31 35 36

Dedication 177 20.66 5.34 11 13 17 22 24 28 29

Absorption 177 23.38 7.16 10 13 19 25 29 32 33

UWES total 177 69.86 17.76 39 45 58 71 84 90 94
Note. M = mean; SD = standard deviation; P = percentile.

Figure 3 
Sensitivity-specificity curves (a) and receiver operating characteristic (ROC) curves (b) of the UWES-17 questionnaire.

Discussion

This study aimed to examine the psycho-
metric properties of the UWES-17 scale for as-
sessing breastfeeding engagement in Argentin-
ian women. The UWES-17 scale demonstrated 
satisfactory levels of internal consistency, struc-
tural validity, convergent validity, divergent 
validity, and nomological validity, making it 

useful for assessing the degree of breastfeeding 
engagement. The evaluation of validity and reli-
ability is one of the most fundamental aspects in 
the development, evaluation, and use of instru-
ments (Chan, 2014). Furthermore, having valid 
and reliable instruments is crucial for healthcare 
professionals to identify women with lower en-
gagement to breastfeeding and implement inter-
ventions that ensure the promotion and mainte-
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nance of lactation (Chambers et al., 2007).
Regarding reliability, the UWES-17 showed 

adequate levels of internal consistency, indicating 
that the items are coherent with each other and 
measure the same construct (Adamson & Prion, 
2013). The alpha coefficients were satisfactory 
both overall and for each of the factors. There 
was no substantial improvement in internal con-
sistency after removing items, and the analysis 
of item-item correlations did not identify ambi-
guities, indicating that all 17 items should be re-
tained. These results are consistent with previous 
studies, which demonstrate that the UWES-17 
is a reliable instrument for measuring engage-
ment in work  (Schaufeli et al., 2002), academic  
(Wickramsinghe et al., 2018) and sports activities 
(Guillén & Martínez-Alvarado, 2014).

Traditionally, this instrument has shown 
a three-dimensional structure: vigor, dedica-
tion, and absorption (Schaufeli et al., 2002; 
Gómez-Garbero et al., 2019). In this study, its 
three-dimensionality was confirmed in the adapt-
ed version for breastfeeding, which yielded sat-
isfactory goodness-of-fit statistics. In accordance 
with current recommendations, a bifactor analysis 
was carried out to ascertain whether the UWES-
17 could identify the presence of engagement in 
breastfeeding as a latent dimension underlying 
the total score of the UWES-17 (Morin et al., 
2020). Bifactor analysis is used to determine if 
a measure is sufficiently unidimensional to sup-
port the use of a total score while still account-
ing for multidimensionality (Reise et al., 2007). 
Therefore, UWES-17 scores can be interpreted 
both from the scores of its factors and the overall 
score, which is relevant for a comprehensive ap-
proach to breastfeeding and the development of 
specific guidelines that consider various postpar-
tum health scenarios (Smorti et al., 2020). Fol-
lowing the logical reasoning proposed by the au-
thors of the engagement theory (Schaufeli et al., 

2002), committed  postpartum women demon-
strate vigor, dedication, and absorption in breast-
feeding, where vigor is manifested by energy, 
mental resilience and willingness to make efforts 
to complete breastfeeding. Faced with challeng-
es, these women remain persistent. A committed 
postpartum woman also perceives her breastfeed-
ing practice as meaningful, addressing tasks with 
care and dedication. Additionally, engagement is 
characterized by absorption; this means that post-
partum women are fully concentrated on the task 
of breastfeeding, where time seems to pass quick-
ly, and they may even experience some difficulty 
in disengaging from it (Schaufeli et al., 2002).

Once the reliability of the UWES-17 and 
its dimensionality were confirmed, the analysis 
of convergent and divergent validity was carried 
out by contrasting it with instruments that direct-
ly (convergent validity) and indirectly (divergent 
validity) assess related theoretical dimensions. 
When evaluating divergent validity, the UWES-
17 showed an inverse correlation with postpartum 
depression. These findings are consistent with 
previous research on postpartum depression and 
breastfeeding, which indicate that postpartum de-
pression symptoms can compromise breastfeed-
ing (Avilla et al., 2020). Convergent validity was 
confirmed by calculating the associations between 
the UWES-17 and self-efficacy in breastfeeding, 
which were directly correlated. This result is ex-
pected since self-efficacy refers to the belief in 
one’s own capabilities to organize and execute 
the necessary actions to achieve certain goals, in 
this case, breastfeeding (Ghasemi et al., 2019). 
Self-efficacy is a cognitive resource necessary 
for establishing adequate engagement, as a strong 
sense of self-efficacy can contribute to achieving 
a balance between the various demands faced by 
women during lactation (Miranda et al., 2020). 
Additionally, self-efficacy indicates a person’s 
motivation and willingness to make consistent 
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efforts in line with their abilities (Ghasemi et al., 
2019). Self-efficacy is a key motivational belief 
that has been conceptually and empirically linked 
to self-regulatory beliefs. Moreover, self-regula-
tory efficacy refers to beliefs about using self-reg-
ulated learning processes, such as goal setting, 
self-monitoring, strategy use, self-evaluation, and 
self-reaction (Zimmerman et al., 2005).

Furthermore, all three questionnaires were 
included in a SEM model to test nomological va-
lidity, which confirmed the associations between 
them with an adequate level of fit. Nomological 
validity functions as an additional approach to 
evaluate the construct validity of a questionnaire, 
ensuring that the observed correlations between 
variables are aligned with theoretical or hypo-
thetical relationships (Hair Jr et al., 2020). In the 
present study, the verification of nomological va-
lidity indicates that the structure of the UWES-17 
aligns with the theoretical assertions in the litera-
ture, where the level of engagement depends on a 
person’s psychological capital (Schaufeli, 2013). 
These results highlight the need to take care of 
women’s mental health during the postpartum pe-
riod. This is the reason it is important to provide 
specific  support for breastfeeding to women with 
psychological difficulties, as previous research 
has emphasized (Borra et al., 2015). In this re-
gard, lactation consultations have been shown to 
improve breastfeeding self-efficacy and maternal 
mental health (Chrzan-Dętkoś et al., 2021).

Finally, standardized scores of the UWES-
17 stratified by parity are presented since it is 
one of the main factors predicting the initiation 
and maintenance of breastfeeding (Chang et al., 
2019). Similar to previous findings where a score 
below 70 identified employees at psychological 
risk (Roelen et al., 2015), the cutoff point of 67 
demonstrates the optimal trade-off between sensi-
tivity (70.94%) and specificity (69.01%). There-
fore, it is recommended to use a UWES-17 score 

of 67 as a cutoff point when screening to predict 
the level of breastfeeding engagement. Scores 
equal to or below 67 can be taken as indicators 
of the need for interventions to support breast-
feeding and identify possible risk factors, such as 
postpartum depression.

Lastly, it is necessary to acknowledge some 
limitations. We recommend that future research 
studies breastfeeding engagement longitudinal-
ly in order to identify risk factors and promot-
ers. Additionally, conducting research in clinical 
populations, such as women and/or infants with 
health conditions that hinder breastfeeding, is 
suggested to improve applicability. Despite these 
limitations, our findings contribute to the existing 
evidence and raise new questions.

In conclusion, the UWES-17 is a reliable 
and valid questionnaire for assessing breastfeed-
ing engagement. Our findings suggest that the 
UWES-17 is an appropriate tool for identifying 
women at risk of suboptimal breastfeeding out-
comes and can provide a strategy to recognize 
those who may benefit from breastfeeding inter-
ventions. Having appropriate tools to comprehen-
sively address women’s health during the postpar-
tum period is crucial for healthcare professionals 
and scientists, as establishing breastfeeding en-
gagement serves as a long-term indicator of lacta-
tion sustainability.
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Resumen

El pensamiento crítico (PC) es un objetivo central de 
la educación del siglo XXI, aunque su investigación care-
ce de consenso y ha sido desigual, y limitada en temas de 
evaluación en la educación primaria. Estas debilidades jus-
tifican el objetivo de este estudio: evaluar el dominio de las 
destrezas de PC en estudiantes de primaria. La metodología 
cuantitativa evalúa seis destrezas de CT (predicción, razo-
namiento lógico, comparación, clasificación, toma de deci-
siones y resolución de problemas) a través de un test de 48 
ítems (alfa = .85), en el que participaron 655 estudiantes de 
sexto grado (11 años). Los estudiantes exhiben un dominio 
general promedio de los ítems y destrezas del pensamiento 
crítico. Además, se presentan las estandarizaciones de los 
resultados de los test y el puntaje obtenido en los ítems. La 
comparación de PC entre niños y niñas indica que las niñas  
obtienen mejores puntuaciones que los niños en la mayoría 
de los ítems. Con el estudio se concluye que existe un domi-
nio intermedio del PC, que es ampliamente mejor en niñas, 
y se discuten algunas implicaciones educativas.

Palabras clave: evaluación, pensamiento crítico, destre-
zas, baremación en primaria, diferencias de género

Abstract 

Critical thinking (CT) is a central aim of the 21st cen-
tury education, although its research lacks consensus, has 
been unequal and lacking in primary evaluation issues and 
primary education. These weaknesses justify the aim of this 
study: evaluating primary students’ mastery of CT skills. 
The quantitative methodology diagnoses six CT skills (pre-
diction, logical reasoning, comparison, classification, deci-
sion-making, and problem-solving) through a 48-item test, 
which 655 sixth-graders completed. The students display an 
average global mastery of the CT items and skills, and the 
test’s and skill scores’ standardization are also presented. 
The comparison of boys and girls shows that girls perform 
better than boys on most test items. The diagnoses suggest 
an intermediate mastery of CT skills in students, where girls 
widely outperform boys, and also propose some education-
al implications.

Keywords: assessment, critical thinking, skills, normative 
data in primary education, gender differences
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Introduction

Many institutions and experts worldwide sup-
port educating students for the skills of the 21st cen-
tury to face the great challenges of today (European 
Union, 2014; Fullan & Scott, 2014; International 
Society for Technology Education, 2003; National 
Education Association, 2012; National Research 
Council, 2012; OECD, 2018; UNESCO, 2016). 
These skills include digital and cognitive skills; 
the latter usually distinguishes soft (psychosocial 
or interpersonal) and hard (higher-order cognitive) 
skills, which some authors summarize in the 4Cs 
or 6Cs (collaboration, communication, character, 
citizenship, creativity, and critical thinking [CT]). 
In sum, CT is a significant component of the skills 
for the 21st century, placing innovative demands on 
education (Almerich et al., 2020; Vincent-Lancrin 
et al., 2019).

From an educational perspective, CT teach-
ing aligns with Piaget’s pioneering studies (Piaget 
& Inhelder, 1997) and cognitive acceleration pro-
grams (Shayer & Adey, 2002) that have empiri-
cally demonstrated its significant impact on learn-
ing. In addition, the cognitive skills that make 
up CT are connected to the higher categories of 
Bloom’s taxonomy (analyze, judge, and create), 
they are often called higher-order thinking skills. 
However, they also require the most basic skills, 
knowledge and understanding (Krathwohl, 2002). 
Nowadays, the mastery of CT skills is considered 
a key factor in achieving meaningful and deep 
learning skills that characterize  educational ex-
cellence (Valenzuela, 2008). The meta-analysis 
of Hattie reports that the effect size of Piagetian 
programs on learning is very large (d = 1.28), and 
the impact of different CT skills (metacognitive 
strategies, creativity, problem-solving, etc.) is also 
high (d > .40) (Hattie, 2009).  

From a labor perspective, most surveys show 
that CT is a primary and invariable requirement of 

future jobs (World Economic Forum, 2021) and a 
key factor for people’s success in the information 
age (Tremblay et al., 2012). This labor requirement, 
coupled with the evolution of cognitive develop-
ment, have driven most of the innovative teaching 
efforts of CT to be focused on higher education.

In sum, CT is a central objective of education, 
an important attribute of citizenship in a democrat-
ic society, and a decisive factor of an individual’s 
professional success in the 21st century. These ben-
eficial characteristics justify the attention placed on 
CT as a central variable of school learning. This 
study approaches this idea from a diagnostic evalu-
ation perspective to address the lack of information 
about younger students’ CT skills and aims to pres-
ent this information from primary education and 
thus contribute to fill this gap.

Critical thinking

Research on CT has focused on 3 areas: 
conceptualization, teaching, and evaluation. 
However, the development of each area has been 
unequal (Saiz, 2017).

In the framework of cognitive psychology, 
CT is generally conceptualized as a type of think-
ing that masters multiple higher-order cognitive 
skills and various attitudinal dispositions, and is 
regulated by demanding quality standards (pre-
cision, solidity, coherence, relevance, adequacy, 
etc.) to overcome thinking’s natural tendencies 
toward error, fallacy, and bias (egocentrism and 
socio-centrism). These skills, provisions, rules, 
and values inherent in CT provide a crucial basis 
for its evaluation (Bailin et al., 1999).

In contrast, the CT literature also shows a 
lack of consensus over a definition of CT due to 
the diversity of philosophical (e.g., Ennis, 2018; 
Facione, 1990; Paul & Nosich, 1993) and psycho-
logical (Halpern, 2003; Lai, 2011). approaches 
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and concepts. A widely cited conceptualization 
of CT is the one proposed by Ennis (2018), who 
defines it as “reflective and reasonable thinking 
focused on deciding what to believe or do, along 
with its expanded development of the disposi-
tions and skills involved in such decisions”. To 
create some consensus among specialists, a pan-
el of experts from the American Psychological 
Association (APA, 1990, p. 3) proposed a defi-
nition of CT as the “purposeful, self-regulatory 
judgment which results in interpretation, analysis, 
evaluation, and inference, as well as explanation 
of the evidential, conceptual, methodological, 
criteriological, or contextual considerations upon 
which that judgment is based”. Many studies use 
this as a reference (APA, 1990; Facione, 1990).

As an alternative to this lack of conceptu-
al consensus, some researchers choose to define 
CT by extension, that is, specifying its constitu-
tive skills (Fisher, 2009). This approach is evi-
dent in the APA (1990) panel’s definition, which 
mentions the skills of interpretation, analysis, 
evaluation, inference, judgment, and self-reg-
ulation. Ennis’s (2018) expanded development 
also mentions decision-making. These exam-
ples or the extreme case of the so-called national 
plan for CT assessment (Paul & Nosich, 1993), 
which proposed a long list of 88 CT skills, evi-
dence the lack of consensus on a definition of CT. 
However, some skills (e.g., analysis, reasoning, 
problem-solving, decision-making) and some 
dispositions (e.g., open-mindedness) can be con-
sidered predominant (Lai, 2011).

The different CT assessment instruments, 
by their functional and practical nature, tend to 
implicitly assume the extensive definition of CT, 
as each instrument usually specifies the skills it 
assesses. However, since the evaluation instru-
ments are more specific than the definitions, here 
too, a lack of consensus is evident, highlighting 
the conceptual complexity of the CT construct. 

For example, the Cornell Critical Thinking Tests 
(CCTT) level X (Ennis et al., 2005a) assesses five 
dimensions (induction, deduction, observation, 
credibility, and assumptions), and the Critical 
Thinking Assessment test (HCTA) of Halpern 
(2007, 2010) assesses five skills (argument anal-
ysis, hypothesis-testing, probability and uncer-
tainty, problem-solving, and verbal reasoning). In 
sum, the different skill terminologies, the unequal 
number of skills considered by each instrument 
(from 88 to 2), and the skills grouped into cate-
gories in some tools (those that offer a broader 
set of skills) are further examples of complexity, 
justifying the functionality of improving the orga-
nization of the CT field.

Some taxonomies of synthesis have been 
proposed to address this complexity and reduce 
the lack of consensus. For example, Dwyer et al. 
(2014) developed an integrated framework of edu-
cational objectives, cognitive processes (reflective 
judgment and self-regulation and meta-cognition 
functions), and CT skills (analysis, evaluation, 
and inference), including memory and compre-
hension as necessary processes to apply CT. Two 
recently developed taxonomies present a theoreti-
cal framework that organizes CT into four dimen-
sions with significant coincidences between them. 
Manassero-Mas and Vázquez-Alonso (2019) pro-
posed four basic dimensions of CT (creativity, 
reasoning and argumentation, complex process-
es, and evaluation and judgment), each contain-
ing multiple categories and subcategories (e.g., 
deductive, inductive, abductive, and statistical 
thinking; problem-solving and decision-making; 
assumptions, rules, dispositions). In a similar 
vein, Fisher (2021) also organized CT skills in-
to four basic dimensions (interpretation, analysis, 
evaluation, and self-regulation), whose contents 
overlap broadly with the previous taxonomy.

In summary, the CT literature shows differ-
ent conceptualizations among specialists, so to 
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avoid misconceptions, we used the taxonomy of 
Manassero-Mas and Vázquez-Alonso (2019) as a 
general reference. According to the authors, the 
term CT is fundamental and consists of four di-
mensions, each containing multiple specific think-
ing skills and other associated concepts (dispo-
sitions and rules of attitude). The taxonomy also 
reflects most of the CT skills involved in most CT 
assessment instruments. Finally, despite the dis-
crepancies presented, all the authors agree on the 
educational importance of CT.

The evaluation of critical thinking

CT can be taught and learned, multiple CT 
teaching programs with varied orientations and 
practices have attempted to teach CT for decades 
(Follmann et al., 2018; Saiz, 2017; Swartz et al., 
2013). In addition, recommendation 12 of the 
APA expert statement (Facione, 1998) endorsed 
complementing the teaching of CT with its fre-
quent and explicit evaluation, both diagnostic and 
summative (Recommendation 13), and using val-
id, reliable and equitable instruments which cur-
rently are obvious features in the construction of 
tests (Muñiz & Fonseca-Pedrero, 2019).

The need to evaluate is justified by Ennis 
(2018) on the following grounds: diagnosing the 
students’ CT skills level, providing feedback on 
progress, motivating learning of CT, informing 
teachers about teaching methods, investigating CT, 
counseling on the choice of studies, and stimulat-
ing educational institutions to report their results. 
The evaluation of CT is a necessity and significant 
support for improving its teaching, but it requires 
the construction of appropriate evaluation instru-
ments to achieve valid and reliable results.

The specialized literature offers numerous 
tests to assess CT and, although most focus on a 
few CT skills (e.g., Facione et al., 1998; Halpern, 

2010; Rivas & Saiz, 2012; Watson & Glaser, 
2002), others are broader (Madison, 2004). The 
analysis of the skills included in the CT assess-
ment tests provides an overview of the CT skills 
synthesized in the CT taxonomies mentioned 
(Ennis & Chattin, 2018; Fisher, 2021; Manassero-
Mas & Vázquez-Alonso, 2019). However, CT 
teaching programs that have proven their effects 
through empirical evaluation studies are the ex-
ception rather than the rule (Saiz, 2017). Lipman’s 
(1982) Philosophy for Children program has been 
repeatedly evaluated (Colom et al., 2014), while 
others, such as thought-based learning (Swartz 
et al., 2013), have only been evaluated occasion-
ally, and others, such as the reasoning program 
(Walton & Macagno, 2015) still lack evaluation.

The vast majority of CT assessment instru-
ments target at adults and university students, 
and there are hardly any specific tests for young 
students, although the Cornell tests (X, Y, Z) are 
partially adaptable to different ages (Ennis & 
Millman, 2005a, 2005b), and other proposals re-
quire a consolidated development (Lopes et al., 
2018). In addition, the review of Aktoprak and 
Hursen (2022) shows a great lack of research on 
CT in primary education and a predominance of 
qualitative research methodologies in the few ex-
isting works. Therefore, Gelerstein et al., 2016; 
Lai, 2011; Meng, 2016; Pérez-Morán et al., 2021; 
Sierra et al., 2010 propose guiding studies to-
wards quantitative research methodologies that 
complement qualitative research methods and 
strengthening the evaluation of CT with reliable 
measurement tests. Also, the differences between 
men and women have also been rarely investigat-
ed, although the study by Sierra et al. shows no 
significant differences. 

In sum, the educational development of CT 
has been unequal among the different educational 
levels (frequent in university and rare in the lower 
educational levels) and within the contents (teach-
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ing of CT has predominated, whereas reliable 
evaluation of CT is scarce, especially in younger 
students). These shortcomings justify this study’s 
attention to the assessment of CT in young people, 
focused on specific skills appropriate and func-
tional to their age range and contributing to draw-
ing attention to the evaluation of CT in the early 
educational stages. 

     This study also builds on the develop-
ment and evaluation of CT through the devel-
opment of item banks on thinking skills for el-
ementary school students (Manassero-Mas & 
Vázquez-Alonso, 2020a, 2020b). Based on the 
previous milestones and the application of psy-
chometric recommendations to develop reliable 
tests (Fernández et al., 2010; Muñiz & Fonseca-
Pedrero, 2019), a 48-item test that evaluates six 
thinking skills was validated. It is applied here to 
diagnose and highlight the thinking of primary 
school students. Its validity and reliability have 
been presented elsewhere (Manassero-Mas & 
Vázquez-Alonso, in press). 

Consequently, the objectives of this study 
are: to quantitatively diagnose CT skills in 6th 
grade primary school children, present the nor-
mative data of the instrument, and compare the 
mastery of the skills in primary school children.

Method
Participants

The sample was comprised of 655 sixth-
grade students (322 boys and 335 girls) with an 
average age of 11.16 years, who attended four-
teen different schools in two Spanish communities   
(Catalonia, 42.6% and Balearic Islands, 57.4%), 
located in different towns (large, medium, small) 
of varied social contexts (upper, middle or lower 
class). Approximately half the participants stud-
ied in public schools (42.3%), and the other half 

(57.7%) in semi-private schools. All schools were 
selected for their favorable attitude towards criti-
cal thinking education. The students participated 
in this study in their own school groups, complet-
ing the thinking test as an assessment activity in 
the classroom under their teacher’s direction.

Instrument

The test “Retos de Pensamiento” (RdP_EP6 
[Thinking Challenges test]) applied in this study 
evaluates six CT skills: prediction and logical 
reasoning (reasoning dimension), comparison 
(creativity dimension), classification (evalua-
tion dimension), and decision-making and prob-
lem-solving (complex processes dimension). 
These skills were agreed on with the schools 
participating in this study based on the skills ad-
aptation to age and usual learning in sixth grade 
(EP6). The test items were designed using the cri-
teria of readability, comprehensibility, balance on 
the cognitive demand of each item, the students’ 
cognitive development, and the approach of fac-
ing a motivating and exciting challenge (Table 1).

     Each test item was assigned to the skill 
most congruent with its content. For example, 
classification skill evaluates the ability to group 
or separate different elements according to their 
common or differential features. Prediction and 
comparison evaluate the ability to verify a logical 
conclusion through inductive reasoning or the cre-
ative contrast of several statements, respectively. 
Decision-making/problem-solving measures the 
ability to identify the best decisions/solutions in 
a particular situation, and logical reasoning eval-
uates simple (simple syllogism) and complex de-
ductive ability (several pieces of information or 
conclusions are involved simultaneously). 

The items propose a variety of scenarios 
and situations that communicate information by 
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various means of representation (verbal, nu-
merical, and figurative). One or more questions 
are asked, whose cognitive demand is adjusted 
to the students’ skill and age expected average, 
posing authentic and motivating thinking chal-
lenges (see a sample in the appendix). The con-
tent of the items is independent of the curricula 
of the school subjects (for example, they do not 
propose numerical calculations), so the correct 
answer does not require previous school knowl-
edge but only applying elemental skills to the in-
formation presented. Therefore, the applied test, 
RdP_EP6, is cultural-free; that is, its challenges 
are not mediated by social, familiar and academ-
ic knowledge as many thinking tests are. For ex-
ample, the Science CT test requires knowledge 
of the primary science curriculum to answer cor-
rectly (Mapeala & Siew, 2015).

The RdP_EP6 response formats are mostly 
closed (four items require a short open answer) 
because this allows for a standardized, fast, valid, 
and reliable evaluation of each thinking skill and 
for developing diagnostic baselines to compare 
research, programs, and teaching methodologies. 
The reliability values of the six skill scales and 

the total test (Table 1) correspond to the empirical 
factors obtained by procedures described below 
(unweighted least squares [ULS], Manassero-Mas 
& Vázquez-Alonso, in press).

Procedures

The RdP_EP6 was applied to the partici-
pants in their class group by their teachers as a 
regulated ordinary evaluation to stimulate the 
students’ effort and motivation. The application 
followed standardized guidelines using digital de-
vices with no time limit for the answers (usually 
completed in a class period).

Correct answers received one point, incor-
rect answers received zero points, and no correc-
tions were applied to random answers. The score 
of each skill is the sum of the correct answers in 
the items that comprise it, and the overall score is 
the sum of all the correct answers (estimation of the 
students’ overall CT).

The validity of the content of the RdP_EP6 
is based on the credibility of the specialized pub-
lications consulted for the original items (Ennis & 

Table 1
Specifications of the test applied (RdP_EP6) in this study to evaluate thinking skills in the sixth grade of Primary Education 
EP6.

Thinking skills Source Type Items Reliability (ORION*)

Prediction (PREDIC) Ennis & Millman. 2005a Verbal 9 .86 

Comparison (COMP) Ennis & Millman. 2005a Verbal 7 .74

Classification (CLAS) Author elaboration ** Figurative 6 .91

Problem-solving (PROB)
Halpern (2010) Verbal 6

.81
Author elaboration ** Figurative 4

Decision-Making (DECIS) Author elaboration ** Mixed 9 .86

Logical reasoning (LOG-RA) Ennis & Millman. 2005b Verbal 7 .86

Total 48 (Alpha) .85
* Overall Reliability of fully-Informative prior Oblique N-Expected a Posteriori 
** Translated and adapted from open materials of https://www.criticalthinking.com

https://www.criticalthinking.com
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 Millman, 2005a, 2005b; Halpern, 2010), the items 
prepared by the authors (https://www.pensamien-
tocritico.com), and the researchers’ profession-
al judgment for the consensual selection of the 
items. The criteria for item selection were the best 
fit between the item’s content and the represent-
ed skill and between the item’s cognitive demand 
and the students’ cognitive level.

Analysis of results

The data of individual scores were pro-
cessed with SPSS (25). The validity and reli-
ability of the test were presented extensively 
(Manassero-Mas & Vázquez-Alonso, in press). 
They were calculated with the program Factor 
12.01.02 (Ferrando & Lorenzo-Seva, 2017, 
2018; Lorenzo-Seva & Ferrando, 2019), which 
applies a robust method of unweighted least 
squares (ULS) based on tetrachoric correlations, 
appropriate for dichotomous test scores, explor-
atory factor analysis (EFA), confirmatory factor 
analysis (CFA) extract factors with ULS and 
Promin rotation and evaluate reliability using 
various indices, such as ORION and Cronbach’s 
alpha (Table 1).

The evaluation of the differences among 
groups calculates the degree of significance of 
the differences among groups (ANOVA). The 
effect size statistic (ES, d) measures the magni-
tude of the differences in standardized units of 
deviation, independent of the sample size and 
the test applied, unlike the degree of statistical 
significance (Funder & Ozer, 2019; Schäffer & 
Schwarz, 2019). 

The central issue of the ES is to determine 
whether or not an effect is relevant, for which 
conventional reference points are usually ap-
plied, which vary according to the field of study 
(Cohen, 1988; Rosenthal, 1996; Ventura-León, 

2018). Educational research often reports ESs 
lower than other disciplines; for example, the 
meta-analysis of Hattie (2009) adopts d > .40 as 
a reference of the practical relevance of the ed-
ucational effect and d > .60 is considered large. 
In this study, practical educational relevance was 
attributed to d > .20 because the probability is 
usually already statistically significant, and the 
following references were adopted for ES: Small 
(d < .20), medium (.20 - .30), moderate (.30 - 
.50), and large ( > .50).

Results

The overall results of the 48 items that 
make up the RdP_EP6 are summarized in Table 
2. The global average of the 48 items is .492, 
indicating that the test has a medium difficulty 
rate, very close to 50% of correct answers. In 
addition, there are six very difficult items (hit 
rate less than .30), and five very easy items (hit 
rate greater than .70), so 81% of the items have 
medium difficulty indexes included in the central 
range (.30 - .70).

Table 3 presents the descriptive results of 
the scores in the six thinking skills evaluated by 
the RdP_EP 6, obtained by adding the correct 
responses to the items that are part of each skill. 
As the number of items for each skill is different, 
the means obtained are not directly comparable. 
However, taking as a reference the central point 
of the scale of each skill, the results show that 
the prediction, classification, and problem-solv-
ing scales have means above their midpoint, 
whereas the comparison, decision-making, and 
logical reasoning scales obtain means below 
their midpoint. Hence, the former skills obtain 
overall hits above 50% (the easiest), whereas the 
latter ones obtain success rates below 50% (more 
difficult for the students).

https://www.pensamientocritico.com
https://www.pensamientocritico.com


47

Manassero-Mas & Vázquez-Alonso, Evaluar, 2023, 23(2), 40-56

Table 2
Descriptive statistics of the 48 items of the RdP_EP6 test (N = 655).

Variables Mean SD Standard 
Error

95% Confidence interval of the mean 
Lower limit Upper limit

V1 PREDIC1 .62 .48 .02 .59 .66
V2 PREDIC2 .43 .50 .02 .39 .47
V3 PREDIC3 .50 .50 .02 .46 .54
V4 PREDIC4 .40 .49 .02 .36 .44
V5 PREDIC5 .79 .41 .02 .76 .82
V6 PREDIC6 .74 .44 .02 .70 .77
V7 PREDIC7 .71 .45 .02 .67 .74
V8 PREDIC8 .38 .49 .02 .34 .42
V9 PREDIC9 .64 .48 .02 .60 .67
V10 COMPA1 .44 .50 .02 .40 .48
V11 COMPA2 .56 .50 .02 .53 .60
V12 COMPA3 .43 .50 .02 .39 .47
V13 COMPA4 .52 .50 .02 .48 .56
V14 COMPA5 .50 .50 .02 .46 .54
V15 COMPA6 .50 .50 .02 .46 .54
V16 COMPA7 .36 .48 .02 .32 .39
V17 CLASIF1 .64 .48 .02 .60 .67
V18 CLASIF2 .55 .50 .02 .51 .59
V19 CLASIF3 .56 .50 .02 .52 .60
V20 CLASIF4 .65 .48 .02 .62 .69
V21 CLASIF5 .66 .47 .02 .63 .70
V22 CLASIF6 .64 .48 .02 .60 .68
V23 PROBL1 .65 .48 .02 .61 .69
V24 PROBL2 .61 .49 .02 .57 .65
V25 PROBL3 .57 .49 .02 .53 .61
V26 PROBL4 .32 .47 .02 .29 .36
V27 PROBL5 .73 .45 .02 .69 .76
V28 PROBL6 .73 .44 .02 .70 .77
V29 DECIS1 .35 .48 .02 .31 .39
V30 DECIS2 .28 .45 .02 .25 .32
V31 DECIS3 .23 .46 .02 .26 .33
V32 DECIS4 .33 .47 .02 .29 .36
V33 DECIS5 .43 .49 .02 .39 .46
V34 DECIS6 .19 .39 .02 .16 .22
V35 DECIS7 .15 .35 .02 .118 .17
V36 DECIS8 .65 .48 .02 .61 .68
V37 DECIS9 .46 .50 .02 .43 .50
V38 PROBL9 .21 .41 .02 .18 .24

V39 PROBL10 .43 .49 .02 .39 .46
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Variables Mean SD Standard 
Error

95% Confidence interval of the mean 
Lower limit Upper limit

V40 PROBL11 .54 .50 .02 .50 .57
V41 PROBL12 .38 .49 .02 .34 .41
V42 LOGIC1 .54 .50 .02 .50 .58

V43 LOGIC2 .55 .50 .02 .52 .59

V44 LOGIC3 .30 .47 .02 .27 .34
V45 LOGIC4 .59 .50 .02 .55 .63
V46 LOGIC5 .24 .42 .02 .20 .27
V47 LOGIC6 .57 .49 .02 .54 .61
V48 LOGIC7 .33 .47 .02 .29 .36

Table 3
Descriptive statistical results of the six thinking skills and the total score evaluated with the RdP_EP6 test.

Skills Items Mean SD Standard 
Error

95% Confidence interval 
of the mean Minimum Maximum

Lower limit Upper limit
PREDICTION9 9 5.21 1.92 .07 5.06 5.35 0 9
COMPARISON7 7 3.31 1.42 .05 3.20 3.42 0 7
CLASSIFICATION6 6 3.70 1.89 .07 3.56 3.85 0 6
PROBLEMS10 10 5.17 2.14 .08 5.00 5.33 0 10
DECISIONS9 9 3.12 1.85 .07 2.98 3.27 0 9
LOGIC7 7 3.12 1.63 .06 3.00 3.25 0 7
TOTAL48 48 23.64 6.86 .27 23.11 24.16 10 45

The test’s average total score (23.64) is close 
to 24, which marks the central point of the overall 
score, reflecting the intermediate global difficulty, 
close to 50%, in direct scores of the complete test. 
Also, the table indicates that the responses in all 
the skills reach the minimum (0) and maximum 
scores, which means that some students did not 
answer any item of the skill correctly, but also 
that some students answered all the items of each 
skill correctly. Regarding the global test, the min-
imum score achieved is 10 correct answers, and 
the maximum score is 45 correct answers, much 
closer to the possible maximum score (48) than 
the minimum score (10) regarding the possible 
minimum score (0 points).

Scale and normative data of the test 

Table 4 presents the frequency distribution 
of the total RdP_EP6_48 scores obtained by 
the sample of students. The range extends from 
the minimum score of 10 correct answers to the 
maximum score of 45 correct answers. The mean 
score is 23.64 (Table 2), the median is 22, and 
the mode is 19.

The standardization of these scores in quar-
tiles shows an asymmetric and distorted curve to-
wards the highest scores because the highest quar-
tile includes from score 28 to the maximum score 
of 45 (half the range of the scores obtained). This 
range is practically identical to the range of scores 
in the lower three quartiles (from the minimum 
score of 10 to score 27). Similarly, the distribution 
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Table 4
Standardized distribution of total RdP_EP6 test scores in 
the sample of primary school students.

Points N % Percentiles Quartiles
10 5 0.8

11 9 2.1

12 7 3.2

13 9 4.6

14 20 7.6 10

15 28 11.9

16 24 15.6

17 29 20 20

18 26 24 25

19 48 31.3 30

20 37 36.9

21 40 43.1 40

22 37 48.7 50 50
23 33 53.7

24 30 58.3 60

25 23 61.8

26 33 66.9

27 25 70.7 70

28 17 73.3 75

29 27 77.4

30 27 81.5 80

31 28 85.8

32 25 89.6 90

33 11 91.3

34 12 93.1

35 7 94.2

36 12 96

37 10 97.6

38 3 98.0

39 6 98.9

40 3 99.4

41 2 99.7

44 1 99.8

45 1 100

Total 655

of scores is strongly concentrated in the central 
percentile sections (between the 20th and 80th 
percentiles), which practically encompass one, 
two, or three different scores, whereas the lowest 
percentile section (10) comprises five different 
scores (between 10 and 14), and the highest per-
centile section (90) comprises 13 different scores 
(between 32 and 45).

The distribution of the scores on the six 
scales of the CT skills of the RdP_EP6 obtained 
by the sample of students is presented in Table 5. 
The range of the six scales is different, so the max-
imum scores vary according to the skill, from the 
shortest range of the classification skill (6) to the 
longest range of the problem-solving skill (10).

Gender differences in thinking skills 

To evaluate the gender differences in think-
ing skills, we compared the scores obtained by the 
groups of boys and girls in all the variables of the 
RdP_EP6 considered in this study, which meet 
the conditions of normality, equality of variances, 
and sample similarity. The relevance of the differ-
ences between the two groups was measured with 
two statistics: the degree of significance of the 
differences (through ANOVA) and the ES of the 
differences (through Cohen’s formula, as the two 
groups are similar in size). The ES was computed 
subtracting the girls’ average to the boys’mean. 
Thus, positive differences indicate the boys’ high-
er score, and negative differences indicate the 
girls’ higher score.

Table 6 presents the results of the means 
and standard deviations for each of the 48 items 
that make up the test of the two compared groups 
of boys and girls, the two statistics assessing the 
differences, the degree of significance of the dif-
ferences (p) and the ES of the differences (d), or-
dered from highest to lowest according to the ES.



50

Manassero-Mas & Vázquez-Alonso, Evaluar, 2023, 23(2), 40-56

Table 5
Distribution of scores on the six CT skill scales of the RdP_EP6 test.

Points
PREDIC9 COMPA7 CLASIF6 PROBL10 DECIS9 LOGIC7
N % N % N % N % N % N %

0 5 0.8 7 1.1 29 4.4 4 0.6 31 4.7 33 5
1 18 3.5 54 9.3 72 15.4 14 2.7 102 20.3 78 16.9
2 43 10.1 142 31 103 31.1 49 10.2 143 42.1 140 38.3
3 66 20.2 167 56.5 94 45.5 91 24.1 131 62.1 126 57.6
4 79 32.2 140 77.9 88 58.9 109 40.8 93 76.3 135 78.2
5 134 52.7 102 93.4 101 74.4 118 58.8 80 88.5 97 93
6 135 73.3 40 99.5 168 100 74 70.1 44 95.3 37 98.6
7 106 89.5 3 100 88 83.5 21 98.5 9 100

8 51 97.3 70 94.2 7 99.5

9 18 100 27 98.3 3 100

10 11 100

Total 655 655 655 655 655 655

Table 6
Descriptive statistics of the 48 items of the RdP_EP6 test for boys and girls, the degree of significance and the effect size of 
the group differences ordered by effect size.

Variables
Boys Girls

P-Sig. Effect size
Mean SD Mean SD

V38 PROBL9 .25 .44 .17 .38 .009 .195
V35 DECIS7 .17 .37 .13 .33 .144 .114
V13 COMPA4 .55 .50 .50 .50 .189 .100
V31 DECIS3 .31 .46 .28 .45 .419 .066
V4 PREDIC4 .41 .49 .39 .49 .750 .041
V12 COMPA3 .44 .50 .42 .49 .725 .040
V46 LOGIC5 .24 .43 .23 .42 .611 .024
V44 LOGIC3 .31 .46 .30 .46 .827 .022
V7 PREDIC7 .71 .45 .71 .46 .957 .000
V3 PREDIC3 .49 .50 .50 .50 .784 -.020
V39 PROBL10 .42 .49 .43 .50 .837 -.020
V23 PROBL1 .64 .48 .65 .48 .789 -.021
V26 PROBL4 .32 .47 .33 .47 .731 -.021
V27 PROBL5 .72 .45 .73 .44 .786 -.022
V2 PREDIC2 .42 .49 .44 .50 .452 -.040
V15 COMPA6 .49 .50 .51 .50 .726 -.040
V41 PROBL12 .37 .48 .39 .49 .554 -.041
V5 PREDIC5 .78 .42 .80 .40 .435 -.049
V48 LOGIC7 .31 .46 .34 .47 .449 -.065
V28 PROBL6 .72 .45 .75 .43 .290 -.068
V42 LOGIC1 .52 .50 .56 .50 .277 -.080
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.30, and among the highest that obtain negative 
values favoring the girls, only six items exceed 
the value .20. Similarly, only nine items reach a 
significance level of p < .05 (of which four items 
reach p < .01). In sum, the significance and ES of 
the differences between boys and girls are small.

The results obtained for the gender differ-
ences between primary school boys and girls in 
the six skill variables and the total score of the 
questionnaires confirm and reinforce the patterns 
and trends found for the 48 items of the test, given 
the additive nature of the skill scales (Table 7). 

Variables
Boys Girls

P-Sig. Effect size
Mean SD Mean SD

V10 COMPA1 .42 .49 .46 .50 .258 -.081
V1 PREDIC1 .60 .49 .64 .48 .238 -.082
V22 CLASIF6 .62 .49 .66 .47 .210 -.083
V30 DECIS2 .26 .44 .30 .46 .269 -.089
V43 LOGIC2 .53 .50 .58 .49 .142 -.101
V17 CLASIF1 .61 .49 .66 .47 .182 -.104
V36 DECIS8 .62 .49 .67 .47 .158 -.104
V6 PREDIC6 .71 .45 .76 .43 .185 -.114
V14 COMPA5 .47 .50 .53 .50 .172 -.120
V25 PROBL3 .54 .50 .60 .49 .091 -.121
V8 PREDIC8 .35 .48 .41 .49 .121 -.124
V29 DECIS1 .32 .47 .38 .49 .125 -.125
V21 CLASIF5 .63 .48 .69 .46 .136 -.128
V34 DECIS6 .16 .37 .21 .41 .152 -.128
V40 PROBL11 .50 .50 .57 .50 .101 -.140
V33 DECIS5 .39 .49 .46 .50 .104 -.141
V45 LOGIC4 .55 .50 .62 .49 .055 -.141
V16 COMPA7 .32 .47 .39 .49 .077 -.146
V20 CLASIF4 .62 .49 .69 .46 .047 -.147
V19 CLASIF3 .52 .50 .60 .49 .030 -.162
V9 PREDIC9 .59 .49 .68 .47 .013 -.188
V18 CLASIF2 .50 .50 .60 .49 .013 -.202
V24 PROBL2 .56 .50 .66 .48 .013 -.204
V32 DECIS4 .28 .45 .38 .49 .008 -.213
V37 DECIS9 .41 .49 .52 .50 .004 -.222
V47 LOGIC6 .52 .50 .63 .48 .005 -.224
V11 COMPA2 .50 .50 .62 .49 .002 -.242

The main finding comparing boys and girls 
is that most of the differences obtained in all the 
48 items show that girls score higher than boys in 
39 items (negative ES), and boys score higher in 
only eight of the remaining items (positive ES). 
This result indicates that girls in the sixth grade 
of primary education have, on average, better CT 
skills than boys.

The second finding in Table 6 is that the dif-
ferences between boys are low and mostly non-sig-
nificant. Indeed, all the differences between boys 
and girls calculated through the ES are less than 
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cally significant differences, the ES of the differ-
ences remains low. The largest gender difference 
is in the total score, and the smallest is in prob-
lem-solving skills.

All the differences in the six skills and the total 
score favor the girls (negative), which shows the 
overwhelming dominance of girls in almost all 
the items. Although most scores achieve statisti-

Table 7
Descriptive statistics of the six CT skills and the total score of the RdP_EP6 test (means and standard deviations) in the group 
of boys and girls, with the degree of significance and the effect size of the group differences.

Skills
Boys Girls

P-Sig. Effect size 
Mean SD Mean SD

PREDICTION9 5.06 1.91 5.35 1.93 .051 -.151
COMPARISON7 3.19 1.41 3.43 1.42 .035 -.170
CLASSIFICATION6 3.49 1.89 3.90 1.87 .006 -.218
PROBLEMS10 5.04 2.18 5.28 2.09 .151 -.112
DECISIONS9 2.92 1.80 3.32 1.88 .006 -.217
LOGIC7 2.98 1.67 3.26 1.58 .025 -.172
TOTAL48 22.69 6.89 24.54 6.72 .001 -.272

Discussion and conclusions

The main objective of this study is to diag-
nose the level of CT skills in a large sample of 
sixth-grade students of Primary Education (11 
years) through the RdP_EP6 test, which evalu-
ates six CT skills (prediction, comparison, clas-
sification, problem-solving, decision-making, 
and logical reasoning). The results indicate that 
the students reach an intermediate level of mas-
tery of CT skills (about 50% of correct answers 
in the global test) on the cognitive demands of 
the test items, a first reference of mastery for this 
sample and this test. Concerning the relative mas-
tery of the different skills assessed in the test, the 
students show a greater relative mastery of pre-
diction, classification, and problem-solving skills 
(scores above the midpoint of each measurement 
scale), whereas comparison, decision-making, 
and logical reasoning skills have relatively lower 
scores (below the midpoint of each measurement 
scale). These results are complemented with the 
psychometric evaluation of the test and the scales 
of the six skills, which can serve as a global ref-

erence framework for the expansion of the test’s 
standardization with different samples from other 
contexts and places, contributing to the develop-
ment of a valid and reliable test (Manassero-Mas 
& Vázquez-Alonso, in press). 

CT studies in primary education are few 
and qualitative (Gelerstein et al., 2016; Lai, 2011; 
Meng, 2016; Pérez-Morán et al., 2021). In addi-
tion, there is a lack of specific tests to evaluate 
CT in youngsters and there are even fewer stud-
ies evaluating skills which do not assess students’ 
real mastery of CT skills. For example, Lopes et 
al. (2018) developed a qualitative test for students 
from 12 to 19 years old, and Pérez-Moran et al. 
(2021) did so quantitatively, but they did not value 
the real mastery of the students’ performance. In 
short, there is a lack of quantitative studies that 
can serve as a reference to assess the domain of 
CT reflected in the scores of the skills evaluated 
in primary education. This prevents contrasting 
the scope and value of the results obtained in the 
sample of this study with other equivalent sam-
ples evaluated with different instruments. Thus, 
these results are pioneer in serving as a precedent 
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and diagnostic reference for subsequent studies 
and they contribute to filling the gaps, although 
the test’s valuation is pending future confirmation.

The most notable finding is the girls’ high-
er level of CT skills in most test items, the six 
skills and the total CT score. The differences in 
favor of girls are statistically significant in com-
parison, classification, decision-making, logical 
reasoning and, of course, the total CT score. In 
sum, although the magnitudes of the differences 
are not large, the statistically significant superi-
ority of girls over boys in CT skills constitute a 
consistent and solid trend. This supports girls’ bet-
ter performance instead of ratifying a hypothesis 
of similarity of the two groups in primary school 
students (Sierra et al., 2010) or the differences in 
older students, obtained with statistics inappropri-
ate to the group size (Lopes et al., 2018). 

Girls’ better CT mastery suggests two in-
teresting facts. The first refers to the justification 
and explanation of this differential result because 
if boys and girls have mostly attended the same 
school together, in the same classes, and with the 
same teachers, there is no evidence to attribute the 
differences to cultural or educational variables. 
Thus, the explanatory parameters could be within 
the framework of the evolutionary differences be-
tween boys and girls. 

An additional interesting issue is related to 
the hypothesis of similarity of men and women 
presented in the literature of differential psychol-
ogy, where it is still considered that spatial men-
tal rotation is the only capacity that presents large 
empirical differences favoring men, controlling 
for the educational and cultural background 
(Jäncke et al., 2018). Item V2638-PROBL9 of the 
RdP_EP6 makes a cognitive demand that involves 
imagining the rotation of a cube to give the correct 
answer, and its result of gender differences (Table 
6) presents the greatest magnitude of the differ-
ences favoring boys (d = 0.195), consistent with 

differential psychology’s prediction about spatial 
rotation. This result confirms differential psychol-
ogy research on spatial rotation and further sup-
ports the validity and reliability of the RdP_EP6.
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Abstract

Thought suppression is the general tendency to sup-
press unwanted, negative thoughts and the inability to ig-
nore unwanted intrusive thoughts. The purpose of this study 
was to develop a translated version of the White Bear Sup-
pression Inventory (WBSI) that is reliable and valid in a 
Mexican sample. A back-to-back translation of the WBSI 
was made, and the WBSI- Mexican Version (WBSI-MV) 
was administered to a sample of 346 undergraduate stu-
dents enrolled at university in northern Mexico. Support 
was found for a two-factor solution, with factors labeled in-
trusion and suppression, which is consistent with previous 
research. Furthermore, support was found for the validity 
of the WBSI-MV, as both subscales were considered to be 
significantly and positively associated with measures of ob-
sessive-compulsive disorder symptoms and thought-action 
fusion. Overall, the WBSI-MV proved to be a valid mea-
sure that can be used to assess suppressive and intrusive 
thoughts in the Mexican population. 

Keywords: thought suppression, White Bear Suppression 
Inventory, intrusive thoughts, obsessive-compulsive disor-
der, Mexican population

Resumen 

El Inventario de Supresión del Oso Blanco (WBSI) 
se encuentra entre los instrumentos de autoinforme más uti-
lizados para evaluar la supresión del pensamiento, la ten-
dencia general a suprimir los pensamientos negativos no 
deseados y la incapacidad de ignorarlos. El propósito del 
presente estudio fue desarrollar una versión traducida del 
WBSI que sea confiable y válida en una muestra mexica-
na. Se realizó una traducción y se administró a 346 estu-
diantes universitarios en el norte de México. Los resultados 
mostraron una solución de dos factores, etiquetados como 
intrusión y supresión, lo cual es consistente con investiga-
ciones previas. Además, se apoyó la validez de la versión 
mexicana (WBSI-MV), ya que ambas subescalas estaban 
asociadas de manera significativa y positiva con medidas de 
síntomas de trastorno obsesivo compulsivo y fusión de pen-
samiento-acción. En general, se mostró que el WBSI-MV 
es un instrumento válido que puede utilizarse para evaluar 
los pensamientos supresivos e intrusivos en la población 
mexicana.

Palabras clave: supresión del pensamiento, Inventario de 
Supresión del Oso Blanco, población mexicana, pensa-
mientos intrusivos, trastorno obsesivo compulsivo
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Introduction

Thought suppression involves keeping 
thoughts out of the mind or consciousness (Weg-
ner & Zanakos, 1994). Interestingly, thought sup-
pression may have an ironic or paradoxical effect, 
as attempts to suppress thoughts may actually 
increase the occurrence of these thoughts (Pica 
et al., 2015; Wegner & Zanakos, 1994). In par-
ticular, the paradoxical effect is hypothesized to 
be caused by deeper activation of the suppressed 
thoughts, which makes them more accessible 
(Harsányi et al., 2014; Stewart et al., 2015). In 
addition, failed attempts at thought suppression 
may lead to an increase in negative cognitions 
and emotions (Bjarnason et al., 2014). Based on 
these paradoxical effects, thought suppression 
may be particularly problematic for individuals 
who attempt to suppress intrusive and unwant-
ed thoughts (Ashton & Boschen, 2011; Koster et 
al., 2008). Relevant to this point, it appears that 
thought suppression may be a factor in the devel-
opment or maintenance of obsessive-compulsive 
disorder and other mental health disorders includ-
ing depression, post-traumatic stress and general-
ized anxiety (Purdon, 1999). 

The White Bear Suppression Inventory 
(WBSI) is perhaps the most widely used instru-
ment to assess the tendency to engage in thought 
suppression (Wegner & Zanakos, 1994). More 
specifically, the WBSI is a self-report measure that 
evaluates a general tendency to suppress unwant-
ed negative thoughts and an inability to ignore un-
wanted thoughts (Belloch et al., 2009; Jiménez et 
al., 2015; Schmidt et al., 2009; Wegner & Zankos, 
1994). Furthermore, this measure has been found 
to be positively and significantly associated with 
symptoms of OCD, depression, and anxiety (e.g., 
Wegner & Zankos, 1994). 

In addition to the original English version 
of the WBSI, also validated in the United States, 

the measure has been translated to numerous lan-
guages (Schmidt et al., 2009). More specifically, 
the WBSI has been validated in at least seven ad-
ditional languages, such as Portuguese, Dutch, 
English, German, French, Spanish and Turkish. 
And consistent cross-cultural support has been 
found for the association between the WBSI and 
symptoms of OCD, depression and anxiety (Altin 
& Gençöz, 2009; Jiménez et al., 2015; Muris et 
al., 1996; Vincken et al., 2012). Despite the fact 
that the WBSI has been found to be associated 
with measures of psychopathology, discrepancies 
in the factor structure have been noted (Schmidt 
et al., 2009). 

Whereas the results of some studies have 
yielded a single-factor solution such as the origi-
nal version (Wegner & Zankos, 1994), a number of 
other studies have arrived at a two-factor solution. 
Typically, these studies can find a factor that mea-
sures the tendency to experience intrusions and 
a factor that measures the tendency to engage in 
thought suppression. 

Two Spanish versions of the WBSI have 
been developed and validated. In Spain, the first 
published study was conducted by Rodríguez et al. 
(2008) which used the translated version based on 
the dialect spoken in Spain (European Spanish). 
The authors explored the structural validity and 
reliability of the European Spanish version of the 
WBSI in two community samples from Spain. Re-
liability and validity were found to be good, and 
the authors obtained a two-factor solution. These 
factors were consistent with previous research in 
which factors that were consistent with intrusion 
and suppression were obtained.

A Cuban version of the WBSI was developed 
to reflect the Spanish dialect spoken in Cuba (Cu-
ban Spanish). In the first study, Rodríguez-Martín 
(2010) examined the latent factor structure and reli-
ability of the Cuban version of the WBSI in a sam-
ple of older Cubans. The author found support for 
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a two-factor solution and acceptable reliability. In 
a follow-up study, Rodríguez-Martín et al. (2014) 
examined the validity and psychometric proper-
ties of the Cuban version of the WBSI community 
sample. Consistent with previous research, the va-
lidity of this version of the WBSI was supported, 
as the measure was found to be significantly asso-
ciated with symptoms of anxiety and depression. 
However, in contrast to Rodríguez-Martín (2010), 
the authors arrived at a single-factor solution.

Although the WBSI has been translated and 
validated for the European Spanish and Cuban 
populations, differences in Spanish dialects across 
countries may warrant the need for a translated 
version of the WBSI specifically for the Mexican 
population (Pallanti, 2008; Treviño-de la Garza et 
al., 2019). Numerous cultural and linguistic dif-
ferences between Mexico, Spain and Cuba can 
be observed, and these differences may increase 
the probability of misinterpreting specific words 
or phrases. As it is well known, within a culture, 
a system of meaning is shared among those who 
speak the same language or dialect in the same 
geographic location by using specific words, 
phrases and sentence structures that become ap-
parent in each culture (Morling & Lamoreaux, 
2008; Trandis, 2000). Therefore, it is important 
to take culture into account and validate the mea-
sures with participants within the target context or 
country (Ruvalcaba et al., 2014).

To illustrate this point, we can compare item 
three of the WBSI European Spanish version that 
reads Tengo pensamientos que no puedo evitar 
with the same item in the Cuban version that reads 
Tengo pensamientos que no puedo parar. Varia-
tions are also likely in the translation of the WBSI 
to Mexican Spanish. Consequently, the need for 
a specific version of the WBSI for the Mexican 
population is very important in order to accurate-
ly capture the cultural and linguistic nuances of 
the Spanish language, as it is spoken in Mexico. 

This could be accomplished with careful back-to-
back translation and a careful selection of specific 
wording and adaptation of phrases. 

In response to this need, the purpose of the 
current study was to develop the WBSI-Mexican 
Version (WBSI-MV), and to investigate the valid-
ity of this measure in a Mexican sample. Based 
on other cultural validations of this measure (e.g., 
Rodríguez et al., 2008; Rodríguez-Martín, 2010), 
it was hypothesized that the WBSI-MV would re-
port a two-factor structure labeled as intrusion and 
suppression with good psychometric properties.

Method
Participants

Three hundred and sixty-four students en-
rolled at university in northern Mexico volunteered 
to participate in this online survey-based study. In-
clusion criteria consisted of participants being 18 
years old or older and enrolled in an undergradu-
ate program. Regarding demographic characteris-
tics, the mean age was 20.59 (SD = 1.92), and the 
sample was 79.4% females and 20% males. 

Design and Procedures

The study was internet-based, in which par-
ticipants completed an online survey packet of 
self-report measures. Before participating in the 
study, potential participants were required to com-
plete and sign an informed consent form, as part of 
the informed consent potential participants were 
reminded that the involvement was voluntary. Par-
ticipants who agreed to participate were then asked 
to complete a demographic questionnaire and the 
Spanish versions of the measures described below. 
The study was approved by the university's Insti-
tutional Review Board. 
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Measures

White Bear Suppression Inventory – Mexi-
can Version (WBSI-MV). The WBSI is among 
the most commonly utilized measures to assess 
thought suppression (Wegner & Zanakos, 1994). 
This self-report measure consists of 15 items 
with response options on a 5-point Likert scale. 
The WBSI exhibits good psychometric proper-
ties, including excellent internal consistency (α = 
.93), and validity, as the WBSI has been found 
to be positively and significantly associated with 
measures of anxiety and depression (Wegner & 
Zanakos, 1994). For the purpose of the current 
study, the WBSI was translated from English to 
Spanish and back-translated from Spanish to En-
glish to ensure an accurate translation. Within the 
translation process, language was adapted and 
cultural aspects were revised by two professors 
from the School of Psychology at Mexican uni-
versity, in order to make the items more accurate 
and representative to the Mexican population. 
The back-translated version of the measure was 
evaluated by native English speakers (please see 
final version in Appendix A). Cronbach’s alphas 
with the current sample are provided in the results 
section. 
Yale-Brown Obsessive Compulsive Scale Self 
Report Version (Y-BOCS-SR). The Symptom Se-
verity Scale of the Y-BOCS-SR was administered 
in this study (Baer, 1991). The Y-BOCS-SR as-
sesses components of symptom severity including 
the amount of distress, interference, time spent on 
obsessions or compulsions, and perceived control 
of obsessions and compulsions. The Y-BOCS-SR 
severity scale includes a total of seven items to 
measure obsessions and seven items to evaluate 
compulsions. Each question has a Likert scale 
ranging from 0 to 4 (Ólafsson et al., 2010). For the 
purpose of this study, this measure was also trans-
lated from English to Spanish and back-translat-

ed. Within the translation process, language was 
adapted and cultural aspects were revised by two 
professors from the School of Psychology at Mex-
ican university, in order to make the items more 
accurate and representative. The back-translated 
version of the measure was evaluated by native 
English speakers. The internal consistency of the 
Y-BOCS-SR in Spanish for the current sample 
was excellent, α = .93. In the current study this 
measure was used to assess concurrent validity, as 
WBSI has consistently been associated with OCD 
symptoms. The Y-BOCS-SR was used to explore 
convergent validity, as OCD symptoms have been 
associated with thought suppression, therefore a 
degree of convergence was expected.
Thought-Action Fusion Scale (TAFS). The 
TAFS is a 19-item self-report measure designed 
to evaluate the construct of thought-action fusion 
(Shafran et al., 1996). Specifically, thought-action 
refers to the belief that disturbing and unaccept-
able thoughts are equal to committing unaccept-
able behaviors leading to unacceptable actions.
The measure has yielded good psychometric 
properties, including a good internal consisten-
cy and a good criterion validity, as the TAFS has 
been found to be associated with symptoms of 
OCD (Cougle et al., 2013; Shafran & Rachman, 
2004). 

There is a Spanish version of this measure 
published by Jáuregui-Lobera et al., (2013); how-
ever, it was written in European Spanish, as op-
posed to Mexican Spanish. Therefore, this mea-
sure was back-to-back translated from English to 
Spanish. Within the translation process, language 
was adapted, and cultural aspects were revised 
by two professors from the School of Psychology 
at Mexican university, in order to make the items 
more accurate and representative to the Mexican 
population. The back-translated version of the 
measure was evaluated by native English speak-
ers. The internal consistency reported was α = 
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.94. The TAFS was used to explore convergent 
validity, as though suppression and thought-ac-
tion fusion are similar cognitive variables asso-
ciated with OCD, and a degree of convergence 
was expected. 

Data Analysis Plan

	 Confirmatory factor analyses (CFAs) 
were conducted using Mplus version 8.1 to de-
termine the degree of adjustment of the data 
obtained in the current sample fits with the pre-
viously established models. In particular, the 
purpose of the first CFA was to examine the de-
gree to which the single-factor model obtained 
by Rodríguez-Martín et al. (2014) and Wegner 
& Zankos (1994) fits with the current data. The 
purpose of the second CFA was to examine the 
degree to which the two-factor model obtained 
by Rodríguez et al. (2008) fits with the current 
data. For both CFAs, a WLSMV estimation 
method was used. Further, pending poor fit with 
previously established models, an exploratory 
factor analysis (EFA), was to be conducted with 
a principal axis extraction method and a Promax 
rotation. Items with loadings of .30 or greater on 
a single factor were to be retained. 

Following establishment of the fac-
tor structure, an assessment of reliability was 
planned by examining Cronbach’s alphas, and 
an examination of the validity of the WBSI-MV 
was planned by assessing the magnitude of the 
association between the WBSI-MV and the des-
ignated validation measures (i.e., Y-BOCS-SR 
and TAFS). The SPSS version 26.0 had been 
used for the EFA and the bivariate correlations. 
Finally, qualitative analysis was conducted to 
determine if the translation process produced 
substantive differences and improved utility, in 
order to be used in a Mexican sample, in con-

nection with the previously translated Spanish 
version of the WBSI.

Results

The single-factor model was found to be a 
poor fit with the data, χ2/df = 9.28, CFI = .926, 
TLI = .914, RMSEA = .14. Further, the two-fac-
tor model was also found to be a poor fit with the 
data, χ2/df = 7.36, CFI = .945, TLI = .92, RM-
SEA = .12. Next, based on an Exploratory Fac-
tor Analysis, support was found for a two-factor 
model (see Table 1). Congruent with previous re-
search, one factor was consistent with the theme 
of thought suppression (labeled “Suppression”) 
and the second was consistent with thought intru-
sions (labeled “Intrusion”). The Suppression sub-
scale consisted of seven items, and the Intrusion 
subscale consisted of five items. Two items were 
dropped due to significant loadings on both fac-
tors (See Table 1).

To assess criterion validity, bivariate cor-
relations were conducted to examine association 
between the subscales of the WBSI-MV and the 
Y-BOCS-SR. As anticipated, the Suppression 
subscale, r (356) = .48, p < .001, and Intrusion 
subscale, r (361) = .54, p < .001, were both found 
to be significantly associated with the Y-BOCS-
SR. Convergent validity was assessed by exam-
ining the association between the WBSI-MV and 
the TAFS. As anticipated, the Suppression sub-
scale, r (356) = .33, p < .001, and Intrusion sub-
scale, r (361) = .27, p < .001, were both found to 
be significantly and positively associated with the 
total score of the TAFS. 

Finally, a qualitative analysis was conduct-
ed in which the items from the European Span-
ish version of the WBSI were directly compared 
to items on the WBSI-MV. Differences between 
the two versions were observed. For example, the 
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original wording of item 10 reads as Sometimes I 
stay busy just to keep thoughts from intruding my 
mind. The European Spanish version employs the 
word “head” (cabeza), instead of the direct trans-
lation of the word “mind” (mente). In contrast, 
the WBSI-MV uses “mente”. Another example 
relates to item 8, which reads I always try to put 
problems out of mind, the European Spanish uses 
the word “quitarme” in relation to putting prob-
lems out of mind, while the Mexican Spanish 
uses the word “apartar” which reflects, in a more 
accurate way, putting problems out of mind rather 
than eliminating the problem.

 In general, WBSI-MV exhibits differences 
relative to the European Spanish version of the 
WBSI, and the translation appears to be success-
ful in taking into account the nuances of the Span-
ish language, as spoken in Mexico.

Discussion

The purpose of the current study was to ex-
amine the psychometric properties of the WBSI 
translated to Mexican Spanish. Consistent with nu-
merous previous studies, support was found for a 
two-factor solution, with factors labeled Intrusion 
and Suppression. Further, also consistent with pre-
vious research, the WBSI-MV showed good inter-
nal consistency, and support was found for the va-
lidity of the WBSI-MV, as both factors were found 
to be positively and significantly associated with 
OCD symptoms and thought-action fusion. 

The variation in factor structure of the WBSI 
across studies is noteworthy (Schmidt et al., 2009). 
The two-factor solution obtained in the current 
study is generally consistent with the results of 
the European Spanish version of the WBSI by Ro-
dríguez et al. (2008) and seems to be with other 
factor analytic studies of the WBSI (see Schmidt 

Table 1 
Results From a Factor Analysis of the White Bear Suppression Inventory – Mexican Version (WBSI-MV).

Item Factor 1
(Suppression)

Factor 2
(Intrusion)

1 .56
8 .58
10 .77
11 .91
12 .55
13 .79
14 .73
15 .50
2 .71
3 .88
4 .74
5 .77
7 .44

Note. Values based on an exploratory factor analysis with a principal axis factor extraction method and a Promax factor rota-
tion. Factors loadings .30 or above on a single factor were retained for subsequent analyses. Based on this criteria, items 6 and 
9 were dropped, as these items yielded loadings of .3 or greater on both factors.
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et al., 2009). However, a number of studies have 
obtained a single-factor solution (e.g., Altin & 
Gençöz, 2009; Jiménez et al., 2015; Vincken et al., 
2012). Consequently, more research is needed to 
better understand the factor structure of the WBSI. 
This is especially the case for Spanish-speaking in-
dividuals, as there is limited research on thought 
suppression in this population. 

To assure accuracy of the translation, the 
authors of the current study utilized back-to-back 
translation, and wording and phrases were careful-
ly selected and adapted to reflect a more common 
linguistic understanding in Mexico. This approach 
appears to have led to qualitative differences be-
tween these two versions, which reiterates the need 
and utility of a version of the WBSI specifically 
developed for the Mexican population. For exam-
ple, one noteworthy difference relates to item 9 
with the word “surgiendo” relative to the phrase 
vienen una y otra vez. In particular, “surgiendo” is 
a word that more accurately reflects the meaning of 
the original statement in the Mexican population. 

Another difference is observable with item 
3, which reads Tengo pensamientos que no puedo 
detener, in which in the European Spanish version 
“evitar” refers to a thought that someone may avoid 
but it eventually returns, as opposed to the transla-
tion in the Mexican version in which “detener” is 
a direct order to stop the unwanted thought. The 
differences between the two versions reinforce the 
importance of having a culturally adapted version 
of the WBSI (Vincken et al., 2012).

Overall, having the WBSI-MV is useful for 
researchers and clinicians interested in assessing 
thought suppression in clinical and community 
samples in Mexico. For example, the WBSI-MV 
may assist in the identification of OCD and in 
treatment planning. Moreover, having a WBSI val-
idated in Mexico may serve as an impetus for more 
research in this country in the areas of anxiety and 
OCD symptoms. 

Some limitations of the present study should 
be considered and addressed in future research. 
One of the limitations is the fact that the sample of 
this study was of undergraduate college students. 
Consequently, the findings of the current study 
may not be generalized to non-college students 
in the Mexican population. As a result, it will be 
important for subsequent studies to explore the 
psychometric properties of the WBSI-MV in indi-
viduals of various ages, education and SES levels, 
and from rural and urban areas. In addition, it will 
expand our current knowledge to have studies that 
explore the relationship between thought suppres-
sion, measured by the WBSI and variables that are 
closely related to emotional suppression such as 
coping skills, through measures such as the Cop-
ing Strategies Inventory (Schetsche et al., 2022). 
Further, due to the fact that data collection was 
conducted with a non-referred sample, it is crucial 
to do research with clinical samples to better un-
derstand thought suppression in patients diagnosed 
with OCD or anxiety disorders. 

In summary, the current findings indicate that 
the WBSI-MV is a useful and valid tool to assess 
thought suppression in the Spanish-speaking pop-
ulation in Mexico. The WBSI-MV may also have 
the potential to provide insight into the underlying 
mechanisms that lead to the development of anxi-
ety and OCD in the Mexican population. Although 
the findings are promising, further research should 
be conducted to continue disseminating and imple-
menting measures, to acquire an accurate depiction 
of symptoms in culturally diverse communities in 
order to provide culturally appropriate and effec-
tive interventions.
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Appendix A
White Bear Suppression Inventory for Mexican Version (WBSI-MV)

Inventario de Supresión del Pensamiento del Oso Blanco Versión Mexicana

Por favor indica el grado concordancia o discrepancia con los elementos de la siguiente escala:
En completo 
desacuerdo En desacuerdo Neutral De acuerdo De acuerdo 

completamente
1 2 3 4 5

1.  Hay cosas en las que prefiero no pensar.

2.  Algunas veces me pregunto por qué tengo los pensamientos que tengo.

3.  Tengo pensamientos que no puedo detener.

4.  Hay imágenes que vienen a mi mente que no puedo borrar.

5.  Mis pensamientos vuelven a una misma idea frecuentemente.

6.  Desearía poder dejar de pensar en ciertas cosas.

7.  Mi mente se acelera tanto algunas veces que desearía poder detenerla. 

8.  Siempre trato de apartar los problemas de mi mente.

9.  Existen pensamientos que continúan surgiendo en mi cabeza. 

10.  Algunas veces me mantengo ocupado para evitar que ciertos pensamientos interfieran en mi mente.

11.  Hay cosas en las que prefiero no pensar.

12.  Algunas veces solo quisiera dejar de pensar. 

13.  Hago cosas con frecuencia para distraerme de mis propios pensamientos. 

14.  Tengo pensamientos que trato de evitar.

15.  Hay muchos pensamientos que tengo que no comparto con nadie.

Scoring notes
(1) Suppression subscale (sum of items 1,8,10,11,12,13,14,15).
(2) Intrusion subscale (sum of items 2,3,4,5,6,7).
(3) Items 6 and 9 were dropped due to dual loadings (significant loadings on both factors).
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Resumen

Hasta el momento, no existe un instrumento de medición 
que evalúe las expresiones verbales y comentarios sobre el logro 
de los alumnos que emiten los docentes en presencia de uno o 
varios estudiantes durante un examen oral. Este artículo infor-
ma la construcción, validez estructural, confiabilidad y validez 
externa del cuestionario de verbalizaciones de logro docentes en 
exámenes orales (TAVQ). El mismo evalúa varias verbalizaciones 
del docente desde la perspectiva de los estudiantes en exámenes 
orales. La validez estructural, confiabilidad y validez externa fue-
ron evaluadas en una muestra de estudiantes universitarios (N = 
252) de Argentina. Se especificaron varios modelos de medición 
plausibles basados en las dimensiones de valencia, foco y marco 
temporal, que fueron testeados mediante análisis factorial confir-
matorio y bifactor. Se validaron dos escalas que miden con muy 
buena confiabilidad verbalizaciones de logro positivas y negativas 
expresadas por docentes durante los exámenes orales. Estas verba-
lizaciones mostraron relaciones apropiadas con emociones de lo-
gro y rendimiento académico. Se discute la necesidad de estudios 
futuros e implicancias prácticas.

Palabras clave: ansiedad ante los exámenes, comportamiento do-
cente, comentarios, exámenes orales, emoción de logro
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At the moment, there is no measurement instrument to as-
sess verbal expressions and phrases of feedback about students’ 
achievement issued by teachers in the presence of one or more stu-
dents during an oral exam. This article reports the design, structur-
al validity, reliability and external validity of the Teacher Achieve-
ment Verbalizations in Oral Exams Questionnaire (TAVQ), which 
assesses several teachers’ verbalizations from the perspective of 
students in oral exams. The structural validity, reliability, and ex-
ternal validity were evaluated in a sample of university students 
(N = 252) from Argentina. Several plausible measurement models 
were specified based on the dimensions of valence, object focus, 
and temporal frame, which were tested through confirmatory fac-
tor analysis and bifactor analysis. Two scales that measure with 
very good reliability positive and negative verbalizations related 
to achievement expressed by teachers during oral exams were 
validated. These verbalizations showed appropriate relationships 
with achievement emotions and academic performance. The need 
for future studies and practical implications are discussed.
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Introduction

Oral exams are frequent in higher level edu-
cation and are designed to assess students’ under-
standing of a subject, as well as the ability to ar-
ticulate ideas and knowledge effectively (Hazen, 
2020; Theobold, 2021). Whoever faces an oral 
exam must develop skills to respond adequately 
to a double challenge in a stressful context that 
can activate several achievement emotions (Fur-
lan & Sánchez-Rosas, 2018). On the one hand, 
the evaluated content must be communicated in a 
clear, fluent and organized way, using the specific 
terms of the subject in an appropriate manner. On 
the other hand, the student must sustain an asym-
metric interpersonal interaction, while processing 
information related to his/her performance re-
ceived through the gestural and verbal language 
of his/her evaluator (Burić, 2015; Gardner & 
Giordano, 2023; Guo et al., 2022; Puertas-Molero 
et al., 2022; Putwain et al., 2017). The messag-
es related to achievement can affect control and 
value appraisals of the ongoing activity and their 
outcomes, and promote increased achievement 
emotions (Goetz et al., 2018). 

Achievement emotions are defined as emo-
tions that are directly linked to achievement ac-
tivities or achievement outcomes (Pekrun, 2018, 
2021). Achievement emotions are present daily 
in the academic environment and have the abil-
ity to affect students’ thoughts, motivation and 
actions in evaluative situations (Furlan & Sán-
chez-Rosas, 2018; Pekrun, 2018; Pekrun et al., 
2023; Rojas-Torres et al., 2022; Sánchez-Rosas 
& Furlan, 2017). These emotions are activated by 
control-value appraisals and the learning context 
would contribute to their activation by affecting 
these appraisals (Pekrun, 2018, 2021). 

Beyond the existence of individual causes, 
there is a growing interest in knowing the environ-
mental characteristics that impact students’ emo-

tional experiences (Dewaele et al., 2018, 2019; Lei 
et al., 2018; Pekrun et al., 2023; Raccanello et al., 
2018; Sánchez-Rosas et al., 2019; Ventura-León 
et al., 2022; Yang et al., 2021). In this regard, 
teachers, through their behaviors in the classroom, 
(Sánchez-Rosas et al., 2016; Sánchez-Rosas & 
Esquivel, 2016), would play a crucial role in oral 
exam situations by affecting control-value ap-
praisals of exams (Burić, 2015; Putwain et al., 
2022; Reilly & Sánchez-Rosas, 2021). 

One specific case on teaching behaviors is 
teachers’ achievement verbalizations in oral ex-
ams, which can increase the demands of the task, 
provide clarity and structure to the exam, or trans-
mit messages related to achievement in terms of 
success or failure. These achievement verbaliza-
tions could impact students’ emotions and other 
important aspects of student performance (Pekrun 
et al., 2023). When teachers use negative, judg-
mental, or frightening language, it can generate 
negative emotions in students that affect students’ 
motivation and academic behavior (Apto et al., 
2017; Putwain et al., 2017, 2023). In contrast, if 
teachers use positive and motivating language, it 
can lead to less negative emotional, motivational, 
and behavioral consequences.

Although it is possible to envision the effects 
of these positive or negative achievement verbal-
izations on achievement emotions, instruments 
that allow measuring teachers’ achievement ver-
balizations in oral exams are still nonexistent. To 
address this gap and provide for related research, a 
study that seeks to develop a tool to assess various 
teacher achievement verbalizations in oral exams 
and to analyze some of their psychometric prop-
erties is reported. Specifically, the dimensional 
structure of a set of items is analyzed as well as 
the reliability of the measurements made by the 
resulting scales, and the relationship that teachers’ 
achievement verbalizations have with achieve-
ment emotions during oral exams is also tested.
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When developing the instrument, an em-
pirical-rational strategy was followed, paying 
attention to the ability of achievement verbaliza-
tions to affect control and value appraisal and, 
consequently, to activate achievement emotions 
(Pekrun et al., 2023). In addition, various mea-
surement models were analyzed based on possi-
ble combinations according to the valence and 
object focus of the emotion that achievement ver-
balizations could activate. Also, although a large 
pool of items was developed, the final instrument 
is a brief and practical version that will shorten 
the length of research protocols in studies with 
many variables and avoid the presence of less 
representative items of the construct.

Achievement Emotions and Teacher Behaviors

The CVT offers a frame of reference to de-
fine teachers’ achievement verbalizations that 
activate achievement emotions in oral exams, 
while building scales and validating instruments 
(Pekrun, 2018, 2021; Pekrun et al., 2023). It is 
important to note that the CVT establishes that 
control (e.g., self-efficacy) and value (e.g., task 
value) appraisals are the direct causes of the acti-
vation of achievement emotions. This means that 
emotions are induced when the individual feels 
in control of, or out of control of, activities and 
outcomes that are subjectively important. In turn, 
the emotions activated in achievement situations, 
such as oral exams, can be distinguished by their 
valence (positive vs. negative) or by the object 
focus of the emotion (activity or outcomet); emo-
tions can even be distinguished as current (activ-
ity), prospective (future outcomes), or retrospec-
tive (past outcomes) emotions.

The control-value theory postulates that 
the affective impact of social environments is 
mediated by control and value appraisals. Ac-

cordingly, it is assumed that the features of en-
vironments that deliver information related to 
controllability and academic values are of criti-
cal importance for students’ emotions. Important 
variables include quality of instruction, induction 
of values, autonomy support, goal structures and 
achievement-related expectancies of significant 
others, as well as feedback and consequences of 
achievement (Pekrun, 2018).

Understanding the role of immediate en-
vironmental factors in achievement situations, 
such as teacher behavior or teacher feedback 
(Apto et al., 2017; Awad-Igbaria et al., 2022; 
Frenzel et al., 2021; Narciss et al., 2022) is 
important because it allows us to understand 
how they influence the students’ constitution of 
achievement beliefs and expectations in oral ex-
ams. Various teaching behaviors have been con-
sidered when analyzing their relationship with 
control-value appraisals and emotions (Becker 
et al., 2014; Lazarides & Buchholz, 2019; Lei et 
al., 2018; Sánchez Rosas et al., 2016; Westphal 
et al., 2018). Some of these behaviors can be cat-
egorized as non-verbal behaviors (Derakhshan 
et al., 2023; Guo et al., 2022; Juma et al., 2022; 
Puertas-Molero et al., 2022) and their influence 
can sometimes be ambiguous depending on stu-
dents’ interpretation: space management, ges-
tures, body language, position and body orienta-
tion, gaze, facial expression, and paralinguistic 
features such as tone of voice and rhythm.

Teacher’s achievement verbalizations in oral ex-
ams

Teachers’ achievement verbalizations are 
messages that have a much more precise capaci-
ty to transmit information related to achievement 
than non-verbal behaviors and, consequently, 
their effect on appraisals and emotions is clear-
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er (Putwain et al., 2017, 2022, 2023). Teachers’ 
achievement verbalizations in oral exams are un-
derstood here as verbal expressions, phrases, and 
feedback on achievement issued by teachers in 
the presence of one or more students (Narciss et 
al., 2022; Putwain et al., 2017, 2022, 2023). If, 
for instance, before starting the exam the teach-
er warns that the exam will be difficult, this en-
hances the perceived difficulty of the exam and 
can elicit anxiety (Putwain et al., 2017). If, by 
contrast, the teacher gives negative feedback on 
the current performance (He/she says: How could 
you not know that?), it can activate shame (Apto 
et al., 2017). By contrast, if the teacher gives pos-
itive feedback about current performance or pro-
vides support to continue responding, pride and 
enjoyment can be activated (Pekrun et al., 2023).

As it can be seen, it is possible to think that 
some verbalizations are more associated with one 
emotion than others or that they are even related 
to several emotions simultaneously. For example, 
arbitrary questions or humiliating expressions 
about skill level or knowledge can clearly mobi-
lize ideas of unfair treatment and anger, but also 
anxiety and hopelessness by inducing loss of con-
trol. Some verbalizations can even anticipate suc-
cess before the exam starts, which can increase 
hope regarding the possibility of obtaining a posi-
tive result and activate enjoyment of the situation.

Items development of the (TAVQ)

Item construction was based on the afore-
mentioned theoretical aspects and a preliminary 
exploratory study (Sánchez-Rosas, 2016). This ex-
ploratory study analyzed the occurrence of various 
teachers’ achievement verbalizations in oral exams 
associated with some achievement emotions.

Seven sets of items were developed, each 
one initially thought to be closely related to one 

of seven possible emotions (enjoyment, anger, 
pride, hope, anxiety, shame and hopelessness). In 
this way, one set of items would evaluate verbal-
izations that could activate enjoyment (e.g., The 
teacher affirms that the exam is one more instance 
of learning), while another item would evaluate 
hopelessness, (e.g., The teacher says that even if 
I try hard, I will not be able to improve my exam 
performance). The selection of these items associ-
ated with these seven emotions would cover ver-
balizations that were thought to be associated with 
frequent emotions in exams and with positive-neg-
ative emotions of activity (enjoyment and anger) 
and of past or future outcomes (hope, anxiety and 
hopelessness, pride, and shame). It is important to 
note that these items would not evaluate emotions 
but verbalizations that would be believed to be dis-
cernible from one another and that their grouping 
could be due to their possible association with a 
specific emotion. However, it must be recognized 
that the same verbalization could simultaneously 
lead to experiencing emotions that are empirical-
ly difficult to separate due to their valence, object 
focus, or time frame (e.g., anxiety, hopelessness; 
Pekrun et al., 2023; Sánchez-Rosas, 2016). The 
item design contemplated the specific achievement 
context (oral exams) and the temporal nature (be-
fore/beginning, during, after/end) predominant in 
the achievement context that triggers each emotion 
(Pekrun, 2018, 2021). This is because emotions can 
be activated before, during and after the achieve-
ment activity (questions, problem situations) or 
before and after the achievement outcomes (an-
ticipations, feedback). However, some emotions 
are more prospective (hopelessness), others more 
retrospective (pride), and others more concurrent 
(anger). Therefore, when writing the items, we 
sought to give relevance to the temporal aspect of 
the achievement. Thus, for example, an item that 
was thought to be associated with anxiety included 
verbalizations by the teacher mentioning the diffi-
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culty of the situation at the beginning of the exam 
or conveying uncertainty about the appropriate-
ness of the responses during the exam. In contrast, 
to evaluate a verbalization associated with shame, 
an item was written in which the teacher explained 
to other people that the student failed to respond.

Method
Participants

Two hundred fifty-two students in different 
academic programs (72% were studying psychol-
ogy) from the National University of Córdoba, 
Argentina, participated. The participants were be-
tween the ages of 18 and 55 (M = 27.70, SD = 
8.81), in their first to fifth year of studies (5th year 
= 40%), and 84% of the participants were women.

Instruments

Teacher’s achievement verbalizations in oral ex-
ams. For the assessment of teacher’s achievement 
verbalizations in oral exams, 56 preliminary items 
were used, which were distributed according to 
the measurement model tested. For example, if 
oblique model of seven dimensions B was tested, 
items were distributed in groups of eight items 
depending on whether they had been designed to 
evaluate their association with enjoyment (The 
teacher  greets at the beginning of the exam), an-
ger (The teacher makes questions about topics that 
are not on the syllabus), anxiety (Before starting, 
the teacher warns that the exam will be difficult), 
shame (At the end of the exam, the teacher says: 
I thought you had prepared better), hope (Before 
starting, the teacher assures me that I have the 
enough ability to pass the exam), hopelessness 
(Before starting, the teacher assures me that the 
exam will be very difficult) and pride (When the 

exam is over, the teacher congratulates me on my 
performance). The final version of the instrument 
includes eight items of positive verbalizations 
(When the exam is over, the teacher compliments 
the way I prepared myself for the exam) and eight 
items of negative verbalizations (While I take the 
exam, the teacher reproaches: You should have al-
ready known that!). Each of the items is answered 
on a 5-point Likert scale (1 = almost never, 5 = al-
most always) to describe the frequency with which 
teachers make various comments or verbalizations 
related to achievement in oral exams. Although the 
response scale used evaluated the typical experi-
ence in oral exams, it is possible to evaluate the 
experience in a particular exam with slight modifi-
cations in the response instruction.
Achievement emotions. Seven items were used to 
assess the emotions of enjoyment (I enjoy taking 
the exam), anger (I get angry), anxiety (I am very 
nervous), shame (I feel ashamed), hope (I am very 
confident), hopelessness (I feel hopeless) and pride 
(I am very pleased with myself). Each of the items 
is answered on a 5-point Likert scale (1 = almost 
never, 5 = almost always) to describe the frequen-
cy with which students experience these emotions 
in oral exams (Sánchez-Rosas, 2015).
Academic performance. Students’ performance 
was measured by assessing their average grades 
attained over the academic career.

Procedures

The set of items was included in an online 
survey to which questions about gender, age, ca-
reer, and current academic year were added. The 
survey included an invitation to participate, the ob-
jectives of the study and an informed consent form. 
It was conducted through a platform that takes on-
line surveys and the invitation was made through 
social networks.
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Data Analysis

Measurement models of teachers’ achievement 
verbalizations in oral exams. Considering the va-
lence, object focus, and temporality of emotions, 
seven alternative measurement models of teacher 
achievement verbalizations in oral exams were 
specified: (a) uni-dimensional model A, in which 
all items load on a single factor; (b) oblique model 
of seven dimensions B, in which the seven sets of 
designed items load their respective latent factors 
with specific emotions; (c) bi-dimensional model 
C, in which the items of positive verbalizations 
and negative verbalizations load their respec-
tive latent factor; (d) bi-dimensional model D, in 
which the items of activity (enjoyment + anger) 
and outcomes (anxiety + shame + hopelessness 
+ pride) load their respective latent factor; (e) 
tri-dimensional model E, in which the items of 
activity (enjoyment + anger), of positive (hope-
lessness + pride) and negative (anxiety + shame) 
outcomes load their latent factor respectively; (f) 
tri-dimensional model F, in which the items of ac-
tivity (enjoyment + anger), prospective (anxiety 
+ hopelessness + hope) and retrospective (shame 
+ pride) outcomes load their latent factor respec-
tively; (g) bifactor model G, in which all the items 
load on a general factor and the items with posi-
tive and negative verbalizations load on their re-
spective latent factor.
Preliminary analysis. The approximation to uni-
variate normality was analyzed through the mag-
nitude of the skewness and kurtosis of the items, 
and they were considered acceptable if they were 
less than 2 and 7, respectively (Finney & DiStefa-
no, 2006). In turn, for multivariate normality, the 
Mardia multivariate kurtosis coefficient was used 
(G2 < 70; Pérez et al., 2013).
Assessment of measurement models. The differ-
ent measurement models were assessed based on 
the magnitude of the fit indices such as the CFI  

(Comparative Fit Index > .90; McDonald & Ho, 
2002), the RMSEA  (Root Mean Square Error of 
Approximation < .08; Browne & Cudeck, 1993), 
and the WRMR (Weighted Root Mean Square 
Residual Index < 1.00; DiStefano et al., 2018). 
In turn, factorial loads (> .50; Dominguez-Lara, 
2018) and interfactorial correlations were also 
considered in order to detect potential cases of 
factorial redundancy (ϕ > .80; Brown, 2015).

If the bifactor model obtains a favorable 
fit, complementary indicators will be assessed to 
evaluate the representativeness of the general fac-
tor  (ωh, ωhs, and ECV; Rodriguez et al., 2016), 
while values less than .30 for ωhs reaffirm it.
Short version of the TAVQ. Based on the criteria 
mentioned above, the best measurement model 
was chosen, with which a brief version was de-
signed, selecting the items whose factor loadings 
are greater than .60 by progressively eliminating 
those that were below that requirement. After de-
signing it, the equivalent with the extended ver-
sion was analyzed using the corrected Pearson 
correlation coefficient, since both versions share 
items, and a corrected correlation above .70 was 
expected to conclude the equivalence of the ver-
sions.

Reliability

Finally, the reliability of the brief version 
was evaluated both at the score level (α > .70; 
Ponterotto & Charter, 2009) and the construct 
level (ω > .70; Hunsley & Marsh, 2008).

Estimation and software

A series of confirmatory factor analyses 
were implemented in order to assess the measure-
ment models proposed in the introductory sec-
tion. The weighted least squares means and vari-
ance adjusted estimation method (WLSMV) and 
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 Table 1
Descriptive statistics of the items.

M SD g1 g2  M SD g1 g2

Item 1 1.93 1.18 0.97 -0.20  Item 29 1.84 1.04 0.89 -0.38

Item 2 2.07 1.23 0.80 -0.59  Item 30 1.28 0.78 3.18 10.21

Item 3 2.31 1.27 0.57 -0.82  Item 31 2.05 1.22 0.80 -0.51

Item 4 3.15 1.27 -0.05 -1.03  Item 32 1.32 0.75 2.53 6.24

Item 5 1.78 1.00 1.18 0.66  Item 33 4.25 1.00 -1.19 0.53

Item 6 2.65 1.20 0.24 -0.75  Item 34 2.65 1.08 0.06 -0.56

Item 7 1.81 1.06 1.11 0.21  Item 35 3.04 1.29 -0.17 -1.06

Item 8 1.53 0.94 1.79 2.56  Item 36 2.86 1.21 0.08 -0.88

Item 9 1.96 1.16 0.92 -0.31  Item 37 2.67 1.08 -0.01 -0.64

Item 10 2.54 1.26 0.23 -0.95  Item 38 2.67 1.05 0.17 -0.45

Item 11 2.05 1.36 0.86 -0.73  Item 39 2.32 1.17 0.29 -0.97

Item 12 2.53 1.24 0.29 -0.88  Item 40 2.52 1.09 0.03 -0.91

Item 13 2.36 1.30 0.50 -0.93  Item 41 2.33 1.20 0.48 -0.68

Item 14 1.86 1.15 1.25 0.62  Item 42 2.00 1.04 0.81 -0.03

Item 15 2.28 1.09 0.43 -.62  Item 43 1.56 0.91 1.61 2.01

Item 16 1.86 1.05 1.07 0.37  Item 44 2.23 1.23 0.47 -1.10

Item 17 2.13 1.12 0.53 -0.81  Item 45 2.31 1.10 0.32 -0.74

Item 18 2.31 1.18 0.37 -0.97  Item 46 1.59 0.89 1.33 0.76

Item 19 1.69 0.99 1.28 0.79  Item 47 1.94 1.06 0.83 -0.27

Item 20 1.44 0.84 1.99 3.38  Item 48 1.90 1.03 0.89 -0.08

Item 21 1.81 1.08 1.22 0.60  Item 49 1.82 1.12 1.23 0.58

Item 22 1.91 1.17 1.01 -0.16  Item 50 1.45 0.87 2.37 5.80

Item 23 2.44 1.25 0.41 -0.88  Item 51 1.39 0.84 2.40 5.81

Item 24 2.23 1.20 0.60 -0.67  Item 52 1.71 1.01 1.33 0.98

Item 25 1.69 1.02 1.33 0.82  Item 53 2.20 1.10 0.46 -0.72

Item 26 1.84 1.13 1.17 0.41  Item 54 1.80 1.01 1.08 0.46

Item 27 1.87 1.14 1.08 -0.02  Item 55 1.72 1.04 1.28 0.62

Item 28 1.91 1.16 0.93 -0.31  Item 56 2.42 1.08 0.28 -0.59

Note. M= Mean; SD= Standard Deviation; g1= Asymmetry; g2= Kurtosis; items 1 to 8= anxiety; items 9 to 16= shame; items 
17 to 24= anger; items 25 to 32= hopelessness; items 33 to 40= enjoyment; items 41 to 48= pride; items 49 to 56= hope. The 
numbering corresponds to the database ordered for analytical purposes. The items were presented to the participants in order.
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the polychoric correlation matrix between items 
were used. For this purpose, the software Mplus v. 
7 (Muthén & Muthén, 2012).

Results

Evidence of validity related to internal structure:
Preliminary analysis

Most of the items present magnitudes of 
skewness and kurtosis that are close to univariate 
normality (e.g., item 1), but in other cases they far 
exceed the established limits (e.g., item 30) (Table 
1). Likewise, G2 is above what is suggested to con-
clude on multivariate normality (G2 = 225.530).

Evaluation of measurement models

Regarding the analysis of the internal struc-
ture, four models (A, D, E and F) presented fit in-
dices with unacceptable magnitudes. Likewise, the 

Table 2
TAVQ measurement models.

CFI RMSEA ICRMSEA 90% WRMR

Model A .661 .103 .100, .106 2.468

Model B .835 .072 .069, .076 1.785

Model C .831 .073 .070, .076 1.846

Model D .696 .108 .105, .111 2.336

Model E .753 .097 .094, .101 2.099

Model F .665 .103 .100, .106 2.455

Model G .749 .092 .089, .095 2.062

bifactor model (model G) did not achieve a bet-
ter fit than the other models, so the analysis of the 
complementary indicators was not continued.

Those that had a more acceptable adjustment 
were the model of seven oblique factors (model 
B) and two factors (model C), although in the 
case of the first, the interfactorial correlation was 
high among those factors that corresponded to the 
same type of verbalization, either negative (ϕmean = 
.949) or positive (ϕmean = .830). In this sense, the 
two-factor model was considered the most parsi-
monious one and the one which best represents the 
evaluated construct.

Short version of TAVQ

The short version was prepared based on the 
two-factor model (negative verbalizations and pos-
itive verbalizations) by gradually discarding the 
items whose factorial loads were less than .60 in 
their respective factors.

Note. Model A= uni-dimensional model; Model B= oblique model of seven dimensions; Model C= bi-dimensional model of 
positive and negative factors; Model D= bi-dimensional model of activity and outcomes factors; Model E= tri-dimensional 
model of activity and positive and negative outcomes factors; Model F= tri-dimensional model of activity and prospective and 
retrospective factors; Model G= bifactor model.
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Table 3
TAVQ Factorial Loadings and Correlations.

Item Factorial loadings

 Negative verbalizations  

13 While I am taking the exam, the teacher reproaches: You should have already known that!
Mientras rindo, reprocha ¡Eso ya lo deberías saber!

.78

19 The teacher makes negative comments about my skill. 
Hace comentarios negativos sobre mi capacidad.

.78

20 The teacher makes fun of what I say. 
Se burla de lo que digo.

.77

27 While I am taking the exam, the teacher says: So far, you could not answer anything right. 
Mientras rindo dice: hasta el momento no pudiste responder nada bien.

.86

28 While I am taking the exam, the teacher assures me that my level of knowledge is not 
enough to pass. 
Mientras rindo asegura que mi nivel de conocimiento es insuficiente para aprobar.

.84

29 The teacher assures me that, with the knowledge I have, I will not be able to pass the 
exam.
Asegura que con lo que sé no podré aprobar el examen.

.84

31 The teacher maintains that it makes no sense to keep asking me. 
Sostiene que no tiene sentido seguir preguntándome.

.78

32 The teacher says that even if I make an effort, I won’t be able to improve my performance. 
Dice que aunque me esfuerce, no podré mejorar mi desempeño en el examen.

.73

Positive verbalizations

41 When the exam is over, the teacher congratulates me on my performance. 
Al terminar el examen, me felicita por mi desempeño.

.82

42 When the exam is over, the teacher compliments the way I prepared myself for the exam. 
Al terminar el examen, elogia la forma en que me preparé.

.79

44 When the exam is over, the teacher encourages me to keep on the same track. 
Al terminar el examen, me alienta a seguir así.

.83

47 The teacher says that my answer is excellent. 
Dice que mi respuesta es excelente.

.71

51 Before we start the exam, the teacher asserts that he/she has confidence in me. 
Antes de comenzar, dice que confía en mí.

.60

52 Before we start the exam, the teacher says I will do great just like everyone else. 
Antes de comenzar, asegura que me va a ir bien como a todos.

.64

54 The teacher asserts that, by what I seem to know, for sure I will do well. 
Afirma que, por el nivel de conocimiento que demuestro, seguro me va a ir bien.

.64

56 The teacher thinks that I have a good understanding of the topics. 
Considera que tengo un buen dominio de los temas.

.70

Factor Correlations -.36
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Regarding the equivalence between the long 
and short version of the negative verbalizations 
factor, the initial correlation was .91, and a post 
correction of .88 was obtained; and in the case 
of positive verbalizations, initially it reached .92 
initially, and when implementing the correction, it 
decreased to .86. In both cases, it is concluded that 
the long and short versions are equivalent.

Reliability

Finally, in relation to reliability, adequate val-
ues were obtained both at the construct level and 
for scores of the negative verbalizations dimension 
(ω = .936; α = .895) and positive verbalizations (ω 
= .898; α = .856).

Evidence of validity by association with other vari-
ables

The association of verbalizations with 
achievement emotions and academic performance 
was significant in almost all cases (Table 4), with 
moderate and low results.

Discussion

This study presented the development of 
an instrument to evaluate teachers’ achievement 
verbalizations in oral exams and its psychomet-
ric properties assessed through internal structure, 
reliability and criterion related variables. Alto-
gether, the results provide psychometric evidence 
for an instrument that allows to evaluate teachers’ 
achievement of positive and negative verbaliza-
tions in oral exams. These verbalizations include, 
among others, messages that anticipate difficul-
ty or uncertainty in the exam, indicate poor per-
formance, imply an arbitrary attitude or promote 
control of the exam. In addition, these verbaliza-
tions are related to the activation of various emo-
tions and academic performance.

The progress presented here constitutes the 
focus on an important area of research on aca-
demic emotions, a topic that is not much studied 
at the local level (specifically, in the research on 
teachers’ verbalizations that affect the activation 
of student’s emotions during oral exams) (Narciss 
et al., 2022; Putwain et al., 2017, 2022, 2023).

Table 4
Association of teachers’ verbalizations with achievement emotions and academic performance.

1 2 3 4 5 6 7 8 9 10

1. NV -
2. PV -.27*** -

3. enjoyment -.28*** .43*** -

4. pride -.30*** .39*** .56*** -

5. anger .27*** -.08 -.08 -.18** -

6. anxiety .07 -.12* -.41*** -.24*** .15* -

7. shame .20** -.24*** -.41*** -.42*** .19** .43*** -

8. hope -.15* .26*** .46*** .58*** -.09 -.25*** -.42*** -

9. hopelessness .33*** -.27*** -.39*** -.55*** .25*** .23*** .51*** -.41*** -

10. GPA -.29*** .29*** .16** .35*** -.14* -.04 -.25*** .16** -.32*** -

Note. * p < .05, ** p < .01, *** p < .001. GPA= Grade Point Average; NV= negative verbalizations; PV= positive verbalizations.
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Item development and evidence of validity and 
reliability

The item design intended to incorporate 
the dimensions of the valence, object focus and 
temporal frame (Pekrun, 2018, 2021) of the emo-
tions to which teachers’ achievement verbaliza-
tions would be associated. In turn, the items were 
designed considering aspects that would be core 
to each achievement emotion, for example, un-
certainty about the domain of the exam (Putwain 
et al., 2017), exposure of the error (Apto et al., 
2017) or certainty about a positive result (Pekrun 
et al., 2023). 

Considering the dimensions and these cen-
tral aspects, plausible models for measuring 
teachers’ achievement verbalizations in oral ex-
ams were specified. Seven measurement mod-
els were evaluated and the most favorable ad-
justments were obtained for a model with seven 
oblique but highly related dimensions and a more 
parsimonious model with two dimensions that 
grouped positive and negative verbalizations. As 
anticipated, the same verbalization could simul-
taneously activate various emotions that are em-
pirically difficult to separate due to their valence, 
emotional focus, or time frame (e.g., anxiety and 
hopelessness; Pekrun et al., 2023; Sánchez-Rosas, 
2016). Some of the evaluated models considered 
the time frame of the verbalizations; however, 
they did not show a good fit to the data. This diffi-
culty in discriminating the time frame may be due 
to the fact that the items refer to verbalizations 
that are performed at the beginning and at the end 
of the exam, instead of being performed before or 
after it. In this way, all the items would have been 
constructed as concurrent to the examination sit-
uation and not as prospective or retrospective. 
Added to this, the items failed to discriminate 
between verbalizations related to the activity in 
progress or their outcomes. From the data, it can 

be deduced that the items evaluate teachers’ ver-
balizations whose content provides information 
regarding the distinguishable achievement only 
by their valence (Pekrun, 2018).

In contrast, a large number of items were 
designed with the intention of arriving at a brief 
instrument with the best items that facilitate and 
make their application more practical. After iden-
tifying the items with the best factor loadings, two 
scales of eight items each with very good internal 
consistency were retained.

Teachers’ achievement verbalizations can 
affect control and value appraisals and, through 
these, activate achievement emotions and ac-
ademic performance (Goetz et al., 2018). This 
research provided favorable evidence on the re-
lationship of the scores of each scale with theoret-
ically related variables (Apto et al., 2017; Pekrun 
et al., 2023; Putwain et al., 2017). Low correla-
tions with achievement emotions were obtained, 
although the association seems to be greater be-
tween verbalizations and emotions of equal va-
lence. There were also positive and negative re-
lationships between the positive and negative 
verbalizations, respectively, with the academic 
average. The magnitudes of these relationships, 
although low, seem consistent with the idea that 
control-value appraisals would be mediating this 
association (Pekrun, 2018, 2021).

Limitations and further studies

Although the instrument developed pres-
ents some good initial psychometric properties, 
the results should be taken with caution and fur-
ther studies should be carried out. First, the items 
express verbalizations made during oral exams 
and fail to capture the verbalizations that are an-
ticipated several days before, for example, in a 
class situation or that are even carried out a few 
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days later. This distinction, not achieved with our 
development of items, could have differential ef-
fects not only on achievement emotions, but also 
on, for example, behavioral avoidance in oral 
exams (Furlan & Sánchez-Rosas, 2018). Verbal-
izations before or after an exam would affect the 
postponement of the evaluation instances, while 
those that are said during the exam would have a 
greater impact on inhibition during the oral exam.

Conversely, the clear gender bias in the 
sample has not made it possible to verify wheth-
er the measurements remain invariant based on 
sex. This would be important to analyze since, 
if achievement emotions related to negative out-
comes seem to be more frequent in women (Reilly 
& Sánchez-Rosas, 2019; Sánchez-Rosas, 2015), 
verbalizations, considering their environmental 
antecedents, could also vary depending on this 
categorical variable.

Finally, although the constructed items 
clearly refer to verbal expressions on achieve-
ment, it would be convenient to consider an anal-
ysis of convergence or divergence through cor-
relation with instruments that assess feedback 
or fear appeals (Putwain et al., 2017, 2023), in-
structional teaching quality in class (Becker et 
al., 2014; Lazarides & Buchholz, 2019; Narciss 
et al., 2022; Sánchez-Rosas et al., 2016), teacher 
support (Apto et al., 2017; Lei et al., 2018) or the 
inclusion of non-verbal behaviors (Derakhshan 
et al., 2023; Guo et al., 2022; Juma et al., 2022; 
Puertas-Molero et al., 2022).

Practical implications

Through the TAVQ, the measurement of 
teachers’ verbalizations during oral exams makes 
it possible to broaden and enrich the functional 
analysis of emotional dysregulation problems 
and avoidance behaviors in evaluative contexts 

(Furlan & Sánchez-Rosas, 2018). The messages 
related to achievement during an oral exam of-
fer feedback on the control and value appraisals 
that precede the emotional responses of the peo-
ple evaluated and that later activate their coping 
behaviors (Pekrun, 2018, 2021). The informa-
tion processing related to performance during 
the exam is part of executive control tasks when 
goal-directed behaviors are implemented (Zeidner 
& Matthews, 2005). In this way, the information 
provided by teachers will be processed by each 
student according to their beliefs and appraisals 
and will lead to behaviors that tend to regulate 
their emotional state, using the set of strategies 
that can be accessed (Rojas-Torres et al., 2022). 
For this reason, it is valuable to have an evalua-
tion tool that allows one to reflect on the nature 
and effects of verbal messages, noting their rel-
evance in students’ performances in oral exams.

Conclusions

An instrument is provided with two scales 
that evaluate positive and negative teachers’ 
achievement verbalizations in oral exams with 
evidence of validity and reliability. In addition 
to the optimal reliability values, the relationship 
of the scores of each scale with the achievement 
emotions and academic performance is demon-
strated. In short, we count with a useful instru-
ment for the assessment of verbal expressions, 
phrases and comments about students’ achieve-
ment that a teacher emits in the presence of one 
or more students during an oral exam.
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