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complexities involved.

Developing tests to assess critical competence requires rigorous processes of elaboration and
validation, without which the validity of the results can be affected. Most existing Spanish tests
are translations from other languages —such as English. This often affects the readability of the
questions, and in turn the validity of the tests. To address this issue, this study proposes and
validates CRISENSE, a critical competency measurement tool created in Spanish that addresses
three dimensions: comprehension, deduction, and critical positioning.

CRISENSE was designed based on the existing Watson-Glasser and Halpern critical thinking
tests, and pre-tested by a panel of experts in critical competence and reading comprehension. The
resulting tool was subjected to testing with a sample population of 575 students, comprising
individuals from secondary, high school, and university levels of education. The psychometric
properties of the test were evaluated through descriptive analysis, item homogeneity, confirma-
tory factor analysis, and a measurement invariance study between sexes and between educational
levels. Additionally, the reliability of the scores was evaluated using Cronbach’s Alpha coefficient.
The results demonstrated positive evidence of validity and reliability of the test scores, exhibiting
satisfactory adjustment indices and coefficients in each analysis. Consequently, the critical
thinking test can be deemed as a valuable tool for assessing this construct in Spanish students,
contributing to the expansion of current scientific evidence on this topic.

1. Introduction

The current age of information brings with it a deluge of misinformation. It is therefore imperative to establish a base for sharing
and producing knowledge with a core critical thinking element (Nieto et al., 2009). Similarly, developing critical competence in all
aspects of life is essential for healthy coexistence. For example, a truthful perception of what we read must be mediated by our own
emotional management (Jiménez-Pérez, 2017) as well as the ability to make decisions as citizens based on knowledge and common
sense.
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The European Commission has recently placed special emphasis on critical thinking and creative competences in the Higher Ed-
ucation space (European Commission, 2021). It is worth noting that such competences already involved the need to cultivate a wide
range of skill in university students, including the capacity for analysis and synthesis, the ability to manage information, problem
solving, decision making, critical capacity, or the ability to generate new ideas. Moreover, the development of thinking skills in the
educational field is a priority for many other public bodies (LOE, 2006; UNESCO, 1995, 1998, 2009). There is a consensus among
researchers in the fields of philosophy, psychology, and education where critical thinking encompasses a range of skills, including
analysis, logical reasoning, judgment, and decision-making (Gravet & Hainselin, 2021). All these competencies are fundamental to the
pedagogical process of pupil education and knowledge acquisition (Blakemore, 2018), as well as essential for the exercise of global
citizenry (Jiménez Pérez, 2023; Betancourth et al., 2017). Consequently, a critical perspective of reality can serve as the foundation for
effective communication from an early age, such as the reading processes in primary education. A critical examination of the world can
serve as the foundation for proficient expression, beginning in childhood and exemplified in the reading activities of elementary
schooling (Gutiérrez-Fresneda, 2022).

Moreover, the mere act of teachers exposing students to content in the classroom does not guarantee that students will learn how to
handle such knowledge appropriately (Redondo Gutiérrez et al., 2017). The objective is not to indoctrinate or dictate how reality
should be understood. Rather, knowledge should become the foundation of freedom to make informed decisions based on reasoned
judgment and optimal critical thinking; this enables students to regulate their processes (Rodriguez et al., 2012). Nevertheless, prior to
attempting to educate students, it is essential to ascertain whether educators have undergone training to foster critical competence in
their pupils (Izarra et al., 2020).

1.1. Critical thinking

The roots of critical thinking can be traced back to antiquity. In classical Greece, seminal philosophers such as Socrates, Plato and
Aristotle developed their theories of maieutics, dialectics and rhetoric, respectively. In this vein, it draws on disciplines such as logic,
which is grounded in common sense, reason and objectivity. To reach fully comprehension, it is also necessary to examine its ety-
mology. Accordingly, the term “critique” has it etymological roots in ancient Greek, where it means one’s capacity for discernment.
This etymological lineage is shared with other terms denoting similar faculties, such as “judge” and “judgment” (krites, “judge” and
krino, krinein, “to judge™).

According to Bachelard (1994), humans possess an inherent capacity for critical thinking, associated with their cognitive abilities.
These include the ability to perceive, infer and process information (Puche, 2000). Such ability enables individuals to perform their
learning function in an educational setting from a formal perspective (Spelke, 1991; Puche, 2000). For this reason, it is imperative to
cultivate this capacity from an early age in the classroom, where opportunities are provided for students to self-regulate to enhance
their efficiency and enable them to plan, monitor, and assess their teaching and learning independently (Al-Ahmadi, 2008; Tamayo
et al., 2014). At present, studies in the field of education address the development of informal argumentation in text commentary as a
requirement for teacher training (Caro Valverde et al., 2018; Vicente-Yagiie et al., 2019; Vicente-Yagiie Jara et al., 2019).

Although most aspects of critical thinking are commonly agreed among academics, there are certain variations in their concep-
tualization. While Mockus (1989) stated that encouraging rational discussion, the written tradition, and the restructuring of action in
educational centers are fundamental elements of critical thinking, Bachelard (1994) argued that critical reasoning is predicated on the
deployment of common sense, intuition, the projection of images and metaphors, parallelisms, and generalizations. For Kurland
(2000), critical thinking entails adhering to the evidence, embracing the full spectrum of reality, placing greater reliance on reason
than on intuition, maintaining accuracy even when it entails embracing the unpopular, and pursuing truth over the pursuit of cor-
rectness (being aware of one’s own limitations and biases). Similarly, Facione (2007) cites the Delphi report (1990), which defines
critical thinking as an intellectual process that, in a structured and self-regulatory manner, strives to reach a reasonable judgment or
conclusion. This is characterized by being the product of an effort of interpretation, analysis, evaluation, and inference from evidence.
It can be explained or justified by the evidential, conceptual, contextual, and criteria considerations on which it is based. Paul and
Elder (2003) define critical thinking as the process by which a person improves their thinking quality, whereas Seligman (2005)
characterizes it as thinking calmly while contemplating all possibilities, while Gonzdlez Zamora (2006) views it as the ability to make
good judgments in search of the truth.

The term “critical thinking” is often associated with concepts such as to reason, intelligence and intellect, which are believed to be
inherent to human cognitive abilities. This association is so pervasive that some scholars have equated critical thinking with scientific
thinking (Tamayo, 2009; Caravita & Hallden, 1994). For decades, a multitude of scientific and pedagogical frameworks have been
established for critical thought. The Delphi study (1990) established critical thinking as a cognitive procedure geared towards reaching
well-founded conclusions through self-directed means. In his 1994 work, Bachelard proposes that critical thinking should be grounded
in several different facets, including common sense, intuition, imagined metaphors and parallelisms, among related facets. Kurland
(2000) elaborates that this entails precisely surveying proof under the broad lens of reason, albeit with less consideration of intuition,
and with an openness to entertaining contrary or unconventional views. As posited by Baghana et al. (2020), “it represents a student’s
faculty to reflect more logically and lucidly”; this notion, however, is overly simplistic. Furthermore, passion has even been proposed
as a key element within conceptualizations of critical thought (Sharma et al., 2022), potentially as a proxy for motivation. However,
critical thinking remains, by definition, objective at its core. Consequently, it is becoming a 21st-century skill, designed to enable
students to think for themselves, which is crucial for complex, globalized, and increasingly digitized economies and societies
(Vincent-Lancrin et al., 2019). Nevertheless, even though educators and policymakers view critical thinking as a fundamental
educational goal, there is still a lack of clarity surrounding the ways in which these abilities can be fostered within the school
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environment (Palma Luengo et al., 2021).

It should be noted that critical thinking and critical competence are not necessarily synonymous. Critical thinking is the capacity of
an individual to comprehend reality in a detached and impartial manner, subjecting it to objective analysis and evaluation. Critical
competence, on the other hand, denotes the application of critical thinking in a meaningful and productive manner within one’s own
context, ultimately leading to informed decision-making (Jiménez Pérez, 2023). In other words, critical thinking represents a pre-
requisite for critical competence, which encompasses decision-making and action. Consequently, critical competence represents the
foundation upon which contemporary educational practices should be built. This foundation encompasses four key areas: learning to
know, learning to do, learning to live together, and learning to be. The concept of critical thinking serves as the foundation for Howard
Gardner’s Five Minds for the Future (2005) and Ken Robinson’s essence of The Element (Robinson and Aronica, 2009).

To a certain extent, critical thinking can be identified within the framework of the international assessments of reading literacy, as
exemplified by PIRLS (Mullis & Martin, 2019) and PISA (OECD, 2018). The final processes or aspects of those assessments are designed
to assess quality and credibility, reflect on content and form, construct meaning, and develop personal potential (Marcano Medina,
2023; Garcia Medina et al., 2020). It is evident that a negligible proportion of students in participating countries can attain such scores,
particularly in light of the scores they have obtained. However, as has already occurred with the concepts of reading comprehension
and reading competence, the term “critical thinking” has been employed, which is currently beginning to be supplanted by “critical
competence”. Nevertheless, the limitations and relationships between these two concepts remain undefined.

1.2. Critical thinking tests

While numerous questionnaires have been developed to assess critical thinking, there is currently a lack of instruments designed to
evaluate critical competence. Furthermore, the tests of critical thinking in Spanish are primarily translations or adaptations of tools
originally created in English. The challenge of identifying an optimal translation can negatively impact on the tool’s outcomes
(Fernandez et al., 2021). This is because the ability to comprehend the author’s intent and meaning, which is contingent upon reading
proficiency, can influence the accuracy of the results (Jiménez- Pérez et al., 2021; Gutiérrez-Fresneda et al., 2017). Moreover, the
specific dimensions that each author establishes vary across tests. Some consider the semantic-verbal-linguistic condition (HCTAES or
CCTT) to be a form of critical competence, rather than a component of reading competence, that precedes the evaluation of criticism.
Considering their pervasive utilization, three tests merit particular attention:

Firstly, the HCTAES test (Halpern, 2012) is a translation from English that evaluates five skills: Hypothesis Testing, Verbal
Reasoning, Argument Analysis, Probability and Uncertainty, and Problem Solving and Decision Making. A total of 25 situations that
emulate real-world scenarios are utilized, with double-format questions that are open and closed. The test is sufficiently challenging to
last up to two hours. In contrast, the PRENCRISAL and PENTRASAL, which are presented as enhancements to the HCTAES, are tests
comprising 35 open-ended questions on daily routines across diverse domains, with a single response. The time required for
completion is one hour, and the number of questions is greater, which may prove tedious and repetitive for high school students.

Secondly, the Cornell Critical Thinking Test (CCTT) is designed to assess critical thinking abilities in individuals between the ages of
9 to 18 years. It employs multiple-choice format at Level X, comprising a total of 66 items. However, this number is excessive for
students in elementary school, as the test is intended for older age groups. Furthermore, it assesses a range of critical thinking skills,
including induction, source credibility, observation, semantics, deduction, and hypothesis identification, integrated with reading
comprehension items.

Thirdly, the California Critical Thinking Skills Test (CCTST) is designed to assess the evaluation, interpretation, analysis, expla-
nation, and inference abilities of the test-taker. It establishes six scores: a total score for the cognitive skills of critical thinking and five
sub-scores for each of those dimensions. However, it is only intended for use with adults and university students. The Watson-Glaser III
test, arguably the most renowned in education and recruitment, encompasses five dimensions: inference, recognition of assumptions,
deduction, interpretation, and evaluation of arguments. The test comprises 40 items selected at random from a battery of questions of
the Likert scale type questions, with an approximate duration of thirty minutes.

Those tests have certain limitations. First, they are designed to assess cognitive abilities, rather than practical skills. Second. the
perspective is unduly focused on linguistics. Although linguistics is a significant element, this suggests that reading competence is a
prerequisite, which does not align with the reality of individuals who are illiterate but possess advance critical thinking abilities. Third,
such limitations may be correlated with age; for example, the reading experience of an 11-year-old adolescent may be markedly
different from that of a 23-year-old, introducing another layer of limitation. To addresss this, CRISENSE is designed to be read or
listened; its purpose is to be developed as an app. Also, this is the inaugural attempt to delineate the fundamental parameters that
define the process of exercising sound judgment and critical thinking in a practical manner. The three-step process is as follows:
Observe, Think, and Act. In a developed society where timesaving is a primary concern, the phrase “act without thinking” assumes a
particular significance.

2. The dimensions

Halpern differentiates between the following cognitive processes: hypothesis testing, verbal reasoning, argument analysis, prob-
ability and uncertainty, decision making, and problem solving. Similarly, he reflects the critical thinking approach of PRENCRISAL and
PENTRASAL. In contrast, Cornell (CCTT) places greater emphasis on induction, source credibility, observation, semantics, deduction,
and hypothesis identification. (Watson and Glaser, 1991), in contrast, identify five dimensions: inference, assumption recognition,
deduction, interpretation, and argument evaluation.
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In this sense, in all these cases these dimensions are subjective criteria that have not been previously validated by a panel of experts.
Rather, they have been established as valid a posteriori through statistical analysis. These dimensions align with an exclusively
psychological and cognitive approach that does not consider a more complex and extensive process. However, this approach is more
logical and habitual. For instance, critical thinking is a cognitive process that can be applied to our daily life to enhance our decision-
making abilities and facilitate our day-to-day routines. Consequently, critical thinking encompasses the process of comprehension,
assumption, and deduction as a cognitive dimension through which reality is observed. In a second dimension, the analysis, evaluation,
and criticism of information allows for the extraction of information and the generation of a passive, theoretical reaction to this reality
is generated. Ultimately, the capacity to utilize the insights gleaned from a critical analysis of reality to inform decision-making and act
in alignment with one’s beliefs represents the defining feature of competence. In this way, we find ourselves confronted with the notion
of the coherence that Einstein alluded to in his statement: “If you want to know a person, do not listen to their words but observe their
actions.”

To further the domain of pedagogy, it is essential to establish clear and robust directives concerning critical thinking and profi-
ciency, along with the interconnection between these two elements. Similarly, human maturation within one’s habitat, namely
cohabitation as a citizen capable of making informed decisions based on well-developed, sound, and logical critical thinking, is
essential. Considering the conceptual model of Jiménez Pérez (2023) on critical competence and the delineated facets (Observe, Think
and Act), recommendations have been submitted to the INEE (National Institute for Educational Assessment) of Spain for the European
Learning Zone. This assessment mechanism has been formulated for utilization in academic and professional settings. Therefore, this is
the inaugural tool that actualizes the transition from critical thinking to critical competence (Jiménez Pérez, 2023) in a concrete
manner, as one of the pivotal competencies demanded by Europe in accordance with its recommendations on lifelong learning (2018),
which also pertains to the EEA (European Education Area).

The aim of this research is to validate CRISENSE, a tool that, as a novel contribution to the filed, has been developed in Spanish to
evaluate critical competence. Critical competence can be defined as the ability to use critical thinking in a useful way in the envi-
ronment (Jiménez Pérez, 2023). The tool has been designed to assess this competence in adolescents and adults, from high school to
university, in a time-efficient manner (approximately thirty minutes). It has also been developed to assess the dimensions of critical
competence that have been previously validated by a panel of experts. These three dimensions are: a) To understand/suppose/deduce;
b) To analyze/evaluate/criticize and c¢) To decide/conclude/position oneself (Jiménez Pérez, 202.3); dimension “c” is defined as acting,
which transforms thinking into a competence, representing a significant innovation.

3. Method
3.1. Design of the questionnaire

The dimensions of the CRISENSE test to be assessed were identified through focus groups with professionals in the field of edu-
cation and psycho-pedagogy. Firstly, a series of questions were generated, each framed within the three dimensions collected: un-
derstand/suppose/deduce, analyze/evaluate/criticize and decide/conclude/position oneself. These dimensions were used as a starting
point for the construction of the items, with the models of Halpern and Watson, and Glaser, the most used, from a critical perspective,
serving as the foundation for the development of items. In the construction of the items, the recommended writing rules were
considered, namely clarity, representativeness, understandability, relevance, specificity and simplicity (Muniz & Fonseca-Pedrero,
2019).

Subsequently, the items were subjected to an eight-panel review by experts from various Spanish universities and research centers,
including the universities of Sevilla, Cadiz, Murcia, Granada, and the Spanish Association of Reading Comprehension (AECL in Spanish).
This panel devised the initial questionnaire, which was modified to align with the three identified dimensions and recommended
refinements to the phrasing of the questions, which were incorporated. Accordingly, the final expert-revised test comprised six brief
texts, each based on three questions. Each of the three questions pertaining to the texts addressed one of the three dimensions: un-
derstanding/supposing/deducing, analyzing/evaluating/criticizing, and deciding/concluding/positioning (Jiménez Pérez, 2023). To
illustrate, question 1, “You believe he is either impolite or holds you in contempt,” pertains to dimension 1, “under-
standing/supposing/deducing.” Question 2, “You concur with your acquaintance that the young man is undoubtedly a protége,”
pertains to dimension 2, “analyzing, evaluating, and criticizing,” while question 3, “This is not an auspicious beginning to the day; I
would prefer to concentrate on what is essential,” addresses dimension 3, “deciding, concluding, and positioning.” The probability of
developing a friendship was minimal, as indicated by dimension 3, “deciding/concluding/positioning.” The subsequent triplets of
questions, each with its own scenario, followed the same structural pattern. The questions were presented with multiple-choice op-
tions, allowing respondents to select a single response. The options remained consistent across all questions, employing a five-level
scale ranging from “true” to “false” in relation to the statement presented in each question. The available responses were “true,”
“very likely,” “likely,” “unlikely,” and “false.” Each question was accompanied by a definitive answer, presented as either “true” or
“false.” The mean values of the keys did not fall within the scale. Scores were assigned in inverse proportion to the distance between the
key and the answer. In other words, if the key was “false,” the answer “false” was assigned five points, the answer “unlikely” four
points, and so on down to the minimum score of 1, which consisted of the maximum distance to the answer key.

An example of questions by dimensional in this test is based on reading or listening to a short text (about 150-200 words, short
sentences, objective data) with a Likert scale question for each dimension (observe, think, act). A situation is proposed in which
different elements provide information about a fact that must be considered and reflected upon before choosing an answer for the
decision-making. For example, in a text in which a worker claims to have suffered harassment at work, there are three signals in the
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text that indicate whether this may or may not be the case (observe question), there are several options to choose from according to the
law (think question), and finally, based on your conclusions you either show solidarity or not (act question).

3.2. Procedure

The ethical standards set forth in the Declaration of Helsinki were adhered to, as were the general ethical guidelines of the AECL
(Asociacion Espanola de Comprension Lectora or Spanish Association of Reading Comprehension) for research projects employing
questionnaires. These guidelines encompass the assurance of information rights and the protection of personal data, the provision of
confidentiality guarantees, and the guarantee of non-discrimination for any reason. Additionally, they entail the provision of free,
voluntary, and reversible participation. Each participant was informed of the objective of the study and provided with written consent.
In the case of minors, their legal guardians were also informed and agreed to participate in the study, signing the aforementioned
consent.

The questionnaire was designed to be completed in an electronic format, with all responses to the questions required. This indicates
that no records were omitted. Responses from participants who did not complete the questionnaire within the specified timeframe
were excluded from the analysis.

The present study was designed with a longitudinal quasi-experimental approach and was conducted in public secondary schools,
high schools, and universities across multiple regions of Spain. The total number of students included in the sample was 575. The
sample dataset has been shared in the repository of the University of Southampton (Jiménez-Pérez et. Al., 2024)

The data collection process was designed in collaboration with the teaching staff at the aforementioned educational institutions,
who were contacted via email through the AECL database. The questionnaire was completed by students at the participating
educational centers during school hours via the Internet at the following link: https://forms.gle/3AXEawn9HMpQrodKA. The time
allotted for completion of the test was half an hour. This was done to avoid critical hours such as the first and last periods, and to ensure
that the tests were completed in a distraction-free environment. Tests were conducted on individual electronic devices, and in total
silence to avoid mutual feedback.

3.3. Participants

The sample was composed of secondary school, high school, and university students, resulting in a total population of 575 par-
ticipants. The participants ranged aged from 13 to 75 (M = 20.45, SD = 7.59). The majority of participants (n = 328) were university
students. The sample characteristics of the sample are presented in Table 1.

3.4. Data analysis

Following the design of the test, a descriptive analysis of the items was conducted using SPSS software (version v.26). This entailed
the calculation of means, standard deviations, skewness, kurtosis coefficients, and homogeneity item analysis. Subsequently, the
psychometric properties were analyzed. Specifically, the validity evidence based on the internal structure was considered through the
use of confirmatory factor analysis and measurement invariance, across sex and educational level groups. The internal consistency of
the scale was evaluated using the Cronbach alpha coefficient (Celina Oviedo and Campo-Arias, 2005).

To test the three-factor structure proposed by Watson and Glaser (1991) and supported by the Halpern critical thinking tests, a
confirmatory factor analysis (CFA) was conducted. To perform this analysis, as recommended for the use with ordinal variables, the
unweighted least squares (ULS) estimator, based on the polychoric correlation matrix, was used (Morata-Ramirez et al., 2015). To
assess the fit indices of the model, the chi-square statistic (y?) and the following indices were calculated: the comparative fit index
(CFI), the non-normalized fit index (NNFI), the root mean square error of approximation (RMSEA) with its interval of 90 % interval,

Table 1

Sociodemographic characteristics of the sample (N = 575).
Variables N %
Sex
Men 201 35
Women 374 65
Spanish region
North 210 36.5
South 365 63.5
Type of studies
Secondary 131 22.8
High school 116 20.2
University discipline
Social Sciences: Educational Sciences, Psychology, Journalism, Social Education, Librarianship 202 35.1
Philology, Linguistics, Literary Theory, Literature, Translation, Philosophy 52 9.0
Telecommunications, Computing 36 6.3
Health Sciences: Medical Sciences, Nursing, Pharmacy 25 4.3
Law/Business Administration/Marketing/Economics 13 2.3
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and the standardized root mean square residual (SRMR). The criteria set forth by Hu and Bentler (1999) were employed to interpret the
indices. Values exceeding 0.95 or higher indicate a satisfactory fit for CFI and NNFI; while values between 0.06 and 0.08 signify a
reasonable fit for RMSEA (Browne & Cudeck, 1993); and a value approaching 0.08 is deemed a favorable fit for SRMR (Hu & Bentler,
1999).

Accordingly, measurement invariance with respect to sex and educational level have been level has been investigated through the
calculation of three nested invariance models, which impose successive restrictions: configural (factor structure similarity within
groups), metric (the loading pattern equality), and scalar (intercept similarity). In order to evaluate the fit of our model, we combined
the aforementioned criteria. The chi-square test, the ratio of maximum-likelihood chi-square to the degrees of freedom (4?/df), the
comparative fit index (CFI), and the root mean square error of approximation (RMSEA) were employed for this purpose. In order to
ascertain the goodness-of-fit statistic of the level of invariance between the models, the following cut-off points have considered: a
change of 0.015 or higher in RMSEA in conjunction with changes in CFI of 0.010 would indicate that there is no invariance. Moreover,
in order to comply with the y?/df ratio, a range of 0 to 3 has been proposed as a threshold for determining the goodness of fit. The
Lavaan package (version 0.6-13) in the RStudio terminal was used to analyze the multigroup CFA.

4. Results

Table 2 shows the descriptive results, indicating specifically the means, standard deviations, skewness and kurtosis statistics for
each item and dimension. Some skewness and kurtosis values indicate deviation from normality. Also, the item analysis showed values
of the corrected item-dimension correlation greater than the cut-off point of 0.30, thus, all items showed reasonable homogeneity.

In particular, regarding the evidence pertaining to the internal structure of the test, the results of the Confirmatory Factor Analysis
(CFA) conducted on the entire sample of 575 participants are presented in Table 3. The model with three dimensions demonstrated an
excellent fit to the data, as evidenced by values of CFI and NNFI exceeding 0.95. Additionally, the RMSEA levels fell within an
acceptable range of 0.06 to 0.08, and the SRMR values approached 0.08, further supporting the model’s suitability. Table 3 also
presents the results of the configural, metric, and scalar invariance analyses between sexes and between two educational level groups.
A decrease in the CFI of <0.01, accompanied by an increase in the RMSEA of <0.015 from the least restricted to the most restricted
model, is indicative of a good fit.

In conclusion, the results of the CFA, illustrated in Fig. 1, substantiate the validity of the internal structure of the proposed
assessment tool, specifically in terms of construct validity.

To ascertain the reliability of the scores, the Cronbach’s alpha coefficient was employed. The coefficients indicated satisfactory
reliability of the scores. Specifically, the Cronbach’s alpha coefficient yielded values of 0.77 for dimension 1, 0.86 for dimension 2, and
0.84 for dimension 3, respectively.

5. Discussion and conclusions

In this study, a critical thinking test named CRISENSE was developed, and its psychometric features were examined. The test was
designed to measure the three dimensions of critical thinking (Observe, Think, Act). The study was conducted in two phases. The initial
phase involved focus groups with professionals in the fields of education and psycho-pedagogy. In this phase, a battery of items
pertaining to the three identified dimensions was developed, and its items were evaluated by a panel of experts. The aim was to obtain

Table 2
Descriptive statistics for items and dimensions, and corrected item-dimension correlation.

Item/dimension M SD Skewness Standard error Kurtosis Standard error Corrected item-dimension correlation
Dimension 1 19.88 5.65 —0.51 .102 0.58 .203

1 4.13 1.21 -1.43 .102 0.97 .203 .63
4 2.70 1.55 0.26 102 —1.46 .203 .47
7 3,08 1,34 —0.05 .102 -1.10 .203 .54
10 3.45 1.56 —0.40 .102 —1.40 .203 .48
13 4.09 1.24 —1.24 .102 0.40 .203 .58
16 2.44 1.32 0.64 .102 —0.67 .203 .45
Dimension 2 22.15 6.11 -1.15 .102 0.95 .203

2 3.94 1.20 -1.05 .102 0.17 .203 77
5 3.77 1.42 -0.76 .102 -0.86 .203 .53
8 3.51 1.29 —0.48 .102 —0.89 .203 .66
11 3.99 1.30 -1.05 .102 —0.18 .203 .68
14 3.74 1.36 -0.81 .102 —-0.61 .203 71
17 3.20 1.37 —0.31 .102 -1.15 .203 .59
Dimension 3 22.37 6.01 -1.17 .102 1.14 .203

3 3.86 1.29 -0.92 .102 -0.30 .203 .74
6 3.03 1.55 —0.03 .102 —1.50 .203 .45
9 3.53 1.41 —0.52 .102 —1.03 .203 .62
12 4.24 1.21 —1.54 .102 1.16 .203 74
15 3.95 1.28 -1.21 .102 0.42 .203 .54
18 3.77 1.26 —0.73 .102 —0.56 .203 71
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Table 3
Fit indices for confirmatory factor analysis and for measurement invariance, considering sex and educational level.
Model XZ df CFI NNFI RMSEA RSMR A CFI A RMSEA
Total sample (N = 575) 541.012 132 .984 .982 .073 [0.067, 0.080] .074
Sex
Women (n = 375) 336.627 132 .988 .986 .064 [0.056, 0.073] .073
Men (n = 202) 378.106 132 973 .968 .097 [0.085, 0.108] .105
Configural invariance 2115.284 264 .970 965 .156 [0.15, 0.163] .072
Metric invariance 2249.263 279 .968 .965 .157 [0.151, 0.163] .075 <0.01 <0.015
Scalar invariance 2284.571 294 .967 .966 .154 [0.148, 0.160] .076 <0.01 <0.015
Educational level
Universitaries (n = 328) 327.193 132 .984 .981 .067 [0.058, 0.076] .076
Under universit. (n = 247) 411.834 132 979 .976 .093 [0.083, 0.103] .099
Configural invariance 2163.24 264 .969 964 .158 [0.152, 0.165] .074
Metric invariance 2297.87 279 .967 .964 .159 [0.153, 0.165] .076 <0.01 <0.015
Scalar invariance 2338.49 294 .967 .965 .156 [0.150, 0.162] .077 <0.01 <0.015

Note. y* = Chi-square statistic; df = degrees of freedom; CFI = comparative fit index; NNFI = non-normed fit index; RMSEA = root mean square error
of approximation with 90 % confidence interval; A CFI = CFI less constrained model — CFI more constrained model; A RMSEA = RMSEA less
constrained model — RMSEA more constrained model.

evidence of validity based on the content of the test. The second phase involved an exhaustive psychometric analysis of the resulting
test in a sample of 575 participants. This included a descriptive and homogeneity analysis of the items, an evaluation of the internal
structure’s validity, an investigation of measurement invariance according to sex and educational level, and a reliability analysis.

There has been considerable debate surrounding the role of critical thinking in education as a fundamental aspect of teaching and
learning. The objective is to develop critical citizens capable of making decisions without being unduly influenced by external factors
such as advertising or ideology. This would facilitate several beneficial outcomes, including the fight against sect recruitment, the
improvement of society thought greater empathy (putting we in the shoes of others), objective thinking, and the prevention of fake
news from gaining a foothold in communities with well-developed structures of constructive criticism. However, thus far, it has not
been considered that thinking should be a de facto tool, or, in other words, a modus vivendi. The Spanish education system (at all levels
of implementation, from the national to the autonomous, based on the guidelines set by the European Union (2018), espouses the
dichotomy of being and doing versus wanting to be and to say.

At present, critical thinking tests are overly reliant on linguistic and cultural context, which is the rationale behind the development
of this pioneering tool that assesses logical processes. As no other tool is arranged in this way, it has not been possible to compare the
results, as they do not measure the same thing.

The tools used in the field of Spanish are translations from English, which are constrained by the inherent limitations of translating
in a technical domain. The nuances and inferences inherent to different cultures make the accurate implementation of these tools
challenging, and in some instances, impede comprehension of the intended meaning. Consequently, the necessity arises for developing
an ex professo instrument that responds to the requirements of our language, while also transcending the conventional notion of
measurement and focusing on competence. In this regard, even the dimensions have been translated, with the referents exhibiting that
renders it exceedingly challenging to delineate reality in a manner that is identical in English as it is in Spanish. As is the case with the
distinction between “ability” and “competence” or “intelligence” in English the concepts employed by Halpern, Watson, and Glaser,
cannot be translated literally. The proposed tool was designed to be applied in such contexts. It was implemented in two phases (by a
panel of experts and by students), and its results were analyzed for validation with positive results.

Considering the skills required of citizens by governmental bodies, both in the context of pedagogy and social cooperation, the
initial phase in progressing appropriately is the construction of a conceptual model for critical capacity that surpasses mere critical
thought. This model must also delineate the facets of critical capacity in a precise and succinct way. This proposition provides a
framework for the evaluation of critical expertise from adolescence onwards in both academic and vocational settings.

In accordance with the guidelines set forth by AERA, APA and NCME (2014), CFA was identified as the optimal method for
evaluating the construct validity of the instrument. This approach was deemed the most suitable for providing evidence of the internal
structure of the test and for substantiating the model’s prior theoretical establishment. In other words, the latent factors considered in
the conducted CFA were aligned with the three dimensions that had been established for the assessment instrument.

In examining the psychometric properties of the test, the evidence supporting the internal structure’s validity has been evaluated,
as well as the invariance of measurements according to sex, the analysis of items, and the reliability of test scores. In conclusion, the
test exhibits satisfactory psychometric properties, as evidenced by the support of the three-dimensional model with favorable fit
indices. Regarding the measurement invariance analysis, it can be concluded that the measure is suitable for both men and women, as
well as for two distinct groups of students, in that it allows for the measurement of the studied construct in a consistent manner.
Moreover, the test exhibits satisfactory reliability, as evidenced by alpha coefficients exceeding 0.70.

It is important to acknowledge the limitations of the present study. Firstly, it should be noted that a convenience sample was used,
which may limit the generalizability of the results. It would be beneficial for future research to conduct an experimental investigation
with a representative sample of the target population, as is already done with other tests such as PISA or PIRLS. Secondly, the fit indices
for the measurement invariance analysis could be enhanced by increasing the sample size, as the division of the sample into the
corresponding groups has an impact on the statistical power of the analysis. Accordingly, future research will expand the sample size
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Fig. 1. Standardized factor loadings for the test in the total sample.

by replicating the analyses and expanding the psychometric information on the subject. Notwithstanding these limitations, the study
also possesses notable strengths.

This study establishes a foundation for future studies with a larger sample that is representative of the intended sample: students
from all educational stages of the Spanish system, as well as any adult who uses Spanish as a vehicular language. Moreover, it can be
employed in an academic context to illustrate the critical competence skills as delineated by the European Union. Furthermore, this
tool can be utilized in a variety of professional contexts where critical competence is a valuable asset, streamlining the recruitment
process for human resources professionals. The dimensions were developed from a theoretical perspective with the intention of
enabling both the measurement of the construct and the training thereof. This constitutes the initial stage in the scientific validation of
the content. The second step will be to implement the knowledge transfer from the university to the classroom setting through the
administration of OTA-based interventions and the subsequent measurement of student progress. The objective is to provide a valuable
instrument in the classroom that enhances the teaching-learning process, rather than merely assessing individual competence without
a practical objective.

In any case, this test and its dimensions have been designed to be applicable in any language, as they represent situations that
require observation, critical thinking, and decision-making. It should be noted that the linguistic component may still exert an
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influence despite the limitations. A further objective would be to study this relationship and quantify it. Similarly, it would be
beneficial to delineate and measure the influence of experience (age) on this construct, to gain insight into the relationship between the
two. Consequently, as this study employs a novel approach, there are no existing studies with which to compare the results. Although
this approach may offer an innovative and disruptive perspective on today’s scientific literature, it is important to note that taking a
first step can involve the errors of not having similar starting points upon which to build.
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