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Abstract: According to UNESCO, critical thinking (CT) is a strategic skill for the 21st century, as
it is associated with attitudes of personal and social change and improvement. Based on this, the
objectives of this study were (1) to find out the possible relationships between CT and effective
personality (EP) and (2) to determine the extent to which EP predicts the development of CT in
children and adolescents. The research approach was quantitative, correlational and predictive.
The sample consisted of 562 Spanish students. The measurement instruments were: (1) the Critical
Thinking Disposition Inventory and (2) the Efficacy Personality Questionnaire. The main findings
showed that there is a positive relationship between EP and CT, with the traits “being enthusiastic”,
“developing positive self-esteem” and “having self-confidence” correlating most strongly with CT.
The regression analysis shows that EP influences the development of students’ CT. There were no
significant differences according to sex, and Primary Education students obtained higher CT scores. It
is concluded that the better the promotion of EP, the greater the CT development will be. This suggests
the need to design educational programmes for the improvement of EP, especially in adolescents.

Keywords: education for sustainable development; self-esteem; critical thinking; personal traits; school

1. Introduction

UNESCO [1] states that the fundamental mission of Education for Sustainable De-
velopment (ESD) is to develop students’ capacity to make informed decisions and take
actions that contribute to building a just society for present and future generations. In this
sense, ESD aims to enable present generations to meet their needs while providing the
opportunity for future generations to meet theirs. In recent years, this definition has been
broadened to a more inclusive and ambitious conception aimed at improving the lives of
all people [2]. Therefore, UNESCO [3,4] defines ESD as lifelong learning, and underlines
the transformative potential of this educational approach, as it enables people to acquire
the competences needed to meet the challenges of global citizenship. In this regard, ESD’s
priority goal is to promote “critical and systemic thinking, analytical problem-solving,
creativity, working collaboratively and making decisions in the face of uncertainty, and un-
derstanding of the interconnectedness of global challenges and responsibilities emanating
from such awareness” (point 8, p. 2). Based on this, and given its enormous potential, CT
has become an essential skill to promote sustainability [5–8].

Recognition of the importance of CT goes back more than 2500 years, to Plato and
Socrates, who taught their disciples in a nondogmatic way, subjecting their ideas to rigorous
and critical questioning. Since then, numerous studies have demonstrated and highlighted
the importance of CT in education [9,10]. Despite this, it has not been very present in
educational practice due to different factors, such as the high number of students in the
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classroom, an educational curriculum full of content, the inadequate use of information
and communication technologies and the lack of teacher training [11].

Currently, there are different definitions of CT, but most of them agree that it is
reflective and reasoned thinking focused on deciding what to do [12,13]. This thinking is
directed towards achieving a specific goal, making decisions or solving problems [14,15].
Based on this, it is possible to state that it is skilful and responsible thinking which facilitates
good judgment and is based on context-sensitive criteria. The ability to think critically is
identified as an essential life skill [12,16]. Moreover, with these competences, it is possible
for people to perform basic but important activities, for example, distinguishing whether
information received from the environment is correct or false. However, CT is not only
relevant for the individual, but also for the progress of society, having become one of the
fundamental pillars of the new knowledge-based economy [17]. In education, CT has been
shown to significantly improve students’ academic performance [18] and is an ideal tool for
educating the minds of children and adolescents [19]. Basically, it facilitates them to solve
problems in complex situations, as well as to relate effectively [20]. Therefore, teaching
and learning to think critically is one of the most important goals of current educational
systems [21,22].

Piergiovanni [23] argues that, in order to develop CT in the classroom, it is first
necessary for the learner to have a deep understanding of the subject matter. However,
other researchers (e.g., [24]) highlight that the capacity for prior critical reflection is a key
component of transformative learning, and argue that experiences that are not reflectively
examined do not lead to meaningful learning [25]. Therefore, and considering that the
development of CT is not acquired “naturally or casually”, there is a need to stimulate it,
for example, by encouraging students to reflect on what they observe or think they know
in order to construct new knowledge, solve problems and/or make good decisions.

It seems that CT is influenced by the individual characteristics of the person [26],
especially in childhood and adolescence [27]. Despite this, the formation of personality
and the elements that constitute it, such as self-esteem and self-concept, have received little
attention in the field of education [28].

Effective Personality and Critical Thinking

EP is a theoretical–empirical construct that brings together the approaches developed
by Bandura on self-efficacy [29], Gardner’s intelligence [30], the studies and research on
emotional intelligence by Salovey and Mayer [31], the emotional intelligence model by
Bar-On [32] and the maturity model—based on competence—developed by Carpenter [33]
and Garmez and Mansten [34]. EP is synthesised in four dimensions of the self: the
strengths dimension (self-concept and self-esteem), the demands dimension (motivation,
attribution and expectations), the challenges dimension (coping and decision-making) and
the relationship dimension of the self (empathy, assertiveness and communication) [35].
Therefore, a person with EP knows and values him/herself (self-concept and self-esteem)
and is in a constant process of maturation, with the capacity (intelligence) to achieve
(effectiveness) what he/she desires (motivation) and expects (expectation). To do so,
the individual employs the best means (selection), uses the CT (strategy), selects the
most feasible ways (efficiency) and controls the causes of their achievement (success or
failure), facing the personal, circumstantial and social difficulties that arise (coping). In
this way, they make the right decisions, without detriment to their good relationships with
others (empathy and communication) and without giving up their personal aspirations
(assertiveness) [36,37]. EP answers the following questions: Who am I? How do I value
myself? What do I want? What expectations do I have of achieving it? On what or on
whom does its successful achievement depend? What problems do I have in achieving
the objectives? How do I make decisions? How do I communicate with others? How do I
put myself in the place of the other? How do I interact without ceasing to be myself? [38].
In short, an effective person is one who manages without major difficulties in the various
areas of life, whether personal, academic and/or social.
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For two decades, Martín del Buey et al. [39] have addressed EP especially as a construct
in which personality traits are related to effective professional or academic behaviour.
However, few studies have analysed its importance in the education of children and young
people, specifically in the learning of traits such as self-efficacy, empathy, assertiveness,
communication skills, coping with problems and self-esteem. All these skills, as experts
argue [2,40], need to be developed from the early stages of education in the classroom using
pedagogical methodologies such as collaborative and experiential learning.

Martín del Buey et al. [37] explain that the EP construct is synthesised in four dimen-
sions of the “self” that function interactively, influencing each other and generating a type
of response (behaviour) which is considered effective in coping with the challenges faced
by the person:

(1) Strengths (self-concept, self-esteem, self-confidence). Self-concept is understood as the
cognitive aspects that a person has of him/herself [36]. Self-esteem, on the other hand,
refers to the value that individuals place on themselves and which contributes to
their potential to be effective [41]. Authors, such as Bhagat [42], Clemes and Bean [43]
and González-Váquez [44] argue that one of the main factors influencing students’
academic performance is their level of self-esteem, and that students with low self-
esteem tend to feel dissatisfied in school. Asakereh and Yousofi [45] further add that
low self-esteem can lead to anxiety and depression. Self-confidence, on the other
hand, is a feeling of trust in one’s own ability. This involves, for example, performing
activities freely, accepting and respecting other people, motivating oneself to perform
at a high level and realising one’s own strengths and weaknesses [46]. Consequently,
self-confidence influences motivation and the search for the necessary resources to act
appropriately in a situation.

(2) Demands (motivation, attribution, expectations). The factors in this dimension are
structured within temporal coordinates. Motivation appears as the person’s inten-
tionality in the present, and is linked to enthusiasm. Expectation corresponds to the
future and attribution to the vision of what the person has done.

(3) Challenges (problem coping and decision-making). This is an indicator of the degree
of effectiveness in coping with problems. Specifically, it refers to the ability to use
effective coping strategies and to make decisions with a positive attitude and adjusted
to the demands of a given situation. In other words, the person searches for as much
information as possible and analyses the consequences of his/her decisions with a
willingness to learn from experience.

(4) The relationships of the self (empathy, assertiveness, communication). This is an
indicator of the degree to which a person is able to relate to others and express their
opinions assertively. It involves communication skills, empathy and assertiveness.
This dimension shows the link between self-perception and the ability to establish
and maintain relationships with others, as well as expectations of success in future
social relationships.

The possible relationships between EP and CT have been little researched both inter-
nationally and in a Spanish context. In this line, Asakereh and Yousofi [45] conducted an
investigation to analyse the possible relationships between reflective thinking, self-efficacy,
self-esteem and academic performance in 132 Iranian students. The results of the study
revealed that there were statistically significant relationships between self-efficacy, self-
esteem and academic performance of the participants, but not between reflective thinking
and self-esteem. Lin et al. [47] also showed that self-esteem can contribute positively
to higher efficacy in decision-making, and that people with higher self-esteem are more
confident and have more positive attitudes, for example, in career choice. In a recent
study with medical students, Khavanin et al. [48] conclude that self-esteem is an essential
indicator of people’s mental health, and that it can vary from one individual to another [49].
These researchers concluded that identifying barriers to the development of CT could
help students to increase and improve it. Given the importance of CT for learning and for
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making relevant decisions in their daily lives, it is necessary to determine the factors that
influence students’ CT development.

In Spain, one of the few research studies that comes close to analysing the relationship
between EP and CT is the study by Chiva-Bartoll et al. [36]. The authors argue that the
development of EP is one of the goals of university education in the 21st century, and
investigate how service-learning can contribute to the development of EP in future Physical
Education teachers. In the study, they specifically allude to the importance of CT in relation
to EP and the effects of service-learning methodology. Guerrero et al. [50] analysed the
personal and social competences of 250 Spanish adolescents diagnosed with attention
deficit hyperactivity disorder (ADHD) using a questionnaire based on the EP construct
model of Martín del Buey and Martín-Palacio [27]. The results show that males obtain
higher scores than females diagnosed with the same disorder.

2. Materials and Methods

Based on this background, the objectives of this study were: (1) to learn about possible
relationships between CT and EP and (2) to determine to what extent EP predicts the devel-
opment of CT in children and adolescents. To this end, the following research questions
were posed: (1) What relationships occur between EP and CT? (2) To what extent does EP
predict the development of CT in children and adolescents?

The research approach was quantitative, descriptive, correlational and predictive. The
aim was to determine the degree of relationship between the two variables of the study:
CT (dependent variable) and EP (independent variable). In addition, CT was analysed
considering the educational stage and sex of the participants.

2.1. Measurement Instruments

The measurement instruments were:

(1) The Critical Thinking Disposition Inventory, adapted from Facione and Facione’s
Critical Thinking Disposition Inventory [51], consisting of 6 dimensions (analysis,
inference, explanation, interpretation, evaluation and self-regulation) and 10 items
(Table 1). The internal consistency of the instrument’s items was estimated using
Cronbach’s alpha method. The reliability coefficient obtained in the analysis was 0.91.
This value was highly significant, indicating that the degree of homogeneity among
the items was quite acceptable.

(2) Fueyo’s Efficacy Personality Questionnaire [35]. It was adapted to the purposes
and context of the study. It consisted of 4 dimensions (the strengths dimension, the
demands dimension, the challenges dimension and the relationships dimension of
the self) and 10 items (Table 2). The instrument obtained an original reliability index
of 0.797.

Each item was measured according to a five-point Likert-type scale, taking into account
the frequency of the ability or trait (1 = Never, 2 = Rarely, 3 = Sometimes, 4 = Almost always
and 5 = Always). Although both instruments were extensively tested and validated,
due to the adaptation carried out, the validity analysis of the total number of items was
carried out. For this purpose, principal component factor analysis was conducted for
the total sample, obtaining adequate values in the KMO index (0.95) and in Barlett’s
test of sphericity (χ2

190 = 15,445.70; p < 0.000). The confirmatory factor analysis of the
hypothesised theoretical model was then carried out for the total sample considering the
two theoretical dimensions (CT and EP). On this basis, correct fit indices were obtained
(x2/gl = 1587.3; PCFI = 0.638; CFI = 0.753; FMIN = 5.731; RMSEA = 0.078). In addition,
Cronbach’s Alpha yielded a value of 0.93 for the CT items and 0.90 for the EP.
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Table 1. Dimensions of the Critical Thinking Disposition Inventory [51].

Dimensions of CT Definition Questionnaire Items

Analysis

Identify actual and assumed inferential relationships between
statements, questions, concepts, descriptions or other forms of
representation intended to express beliefs, judgements, experiences,
reasons, information or opinions. Examine ideas, detect and
analyse arguments.

# Don’t just learn by rote
# Developing analytical skills
# To create new knowledge and not just

repeat it by rote.

Inference

Assessment of the credibility of statements or other representations
describing a person’s perception, experience, situation, judgement,
belief or opinion. Assessment of the logical strength of inferential
relationships, real or assumed, between statements, descriptions,
questions or other forms of representation.

# Relate subject topics to what is
happening in reality

Explanation

Ability to present the results of one’s reasoning in a reflective and
coherent manner. This means being able to present to someone an
overview of the big picture to state and justify that reasoning in
terms of the evidence, conceptual, methodological, critical and
contextual considerations on which the results obtained were based,
and to present the reasoning in the form of sound arguments.

# To develop the ability to explain and
argue ideas clearly

Interpretation

Understanding and expressing the meaning or relevance of a wide
variety of experiences, situations, data, events, judgements,
conventions, beliefs, rules, procedures or criteria. Includes the
subskills of categorisation, meaning decoding and clarification
sense.

# Know and learn the subject matter of the
course

# Understand, distinguish and express
main ideas and judgements.

Evaluation

Assessment of the credibility of a person’s statements or other
representations, perception, experience, situation, judgement, belief
or opinion. Assessment of the logical strength of inferential
relationships, real or assumed, between statements, descriptions,
questions or other forms of representation.

# Being critical, self-critical and reflective

Self-regulation

Self-conscious monitoring of one’s own cognitive activities, the
elements used in those activities and the results obtained, applying
particularly analytical and evaluative skills to one’s own inferential
judgements. Questioning, confirming, validating or correcting
one’s reasoning or results.

# Research
# Inquire outside the classroom about

subject content

Table 2. Dimensions of the effective personality.

Dimensions of the Effective
Personality Definition Questionnaire Items

Strengths

Self-esteem and self-concept. Ability to understand
how people see themselves and how the opinion
of others influences their idea of themselves, of
their identity: declarative memory (self-concept)
and emotional memory (self-esteem).

# Being self-demanding
# Being able to set boundaries
# Having self-control
# Having balance
# Developing positive self-esteem
# Having self-confidence

Challenges Problem solving and decision-making skills # Being self-sufficient

Relational Relationship building, empathy, assertiveness and
communication skills

# Being respectful and demanding
respect

# Being impartial

Demands Expectations, motivation, attribution # Being enthusiastic

2.2. Sample

For the selection of the sample, the purposive and convenience sampling technique
was used, considering the accessibility of the educational centres. A total of 562 students
from five Primary and Secondary schools in the province of Alicante (Spain) participated in
the study. Of these, 61.3% (n = 345) were female and 38.7% (n = 217) were male. Regarding
the educational stage, 57.7% were in the fifth grade of Primary education (n = 324) and
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were 10 years old; and 42.3% (n = 238) were in the third grade of Secondary education and
were 14 years old.

2.3. Procedure

Once the study was designed, the research group met with the headteachers of the five
schools and explained the aims of the research. Once the headteachers had given permission
for the students to participate in the study, the tutors were contacted. A briefing session
was held with them and then with the students, who were informed about the purpose
of the research and about the anonymous and voluntary nature of their participation.
Subsequently, informed consent was obtained from the parents. Once this stage was
completed, the instruments were created in the survey administration tool Google Forms,
and the web links were sent using the schools’ virtual platform. The participants completed
the questionnaire during tutoring hours, individually and in the presence of one of the
members of the research group. The instructions for filling in the questionnaire were
explained to them. The response time was approximately 25 min for both instruments. The
study complied with the ethical principles of the Declaration of Helsinki, and the voluntary
nature of the students’ participation was guaranteed at all times, as well as the anonymity
and confidentiality of the information provided. No questionnaires had to be eliminated,
as they had all been duly completed. Once the data had been collected, they were analysed
using the IBM-SPSS Statistics-23 statistical package. The statistical analysis was carried
out using bivariate and multivariate techniques. Thus, correlation analysis was performed
using Spearman’s Rho coefficient, because the variables did not follow normality or were
not ordinal in nature, and multiple linear regression analysis was carried out to examine
the dependent variable of the sample. In addition, stepwise multiple linear regression
analysis was used to examine which items of the EP component influenced CT. Finally, the
dummy variables (sex and educational stage) were analysed to determine whether there
were differences according to sex and educational stage.

3. Results
3.1. The Relationship between Effective Personality and Critical Thinking

Bivariate correlation analysis shows the existence of a significant linear correlation
between all pairs of EP and CT items. These correlations are significant at the 99% confi-
dence level, and all of them are positive. The values of both variables evidence that there
are no multicollinearity problems between the pairs of items (* p < 0.05 ** p < 0.01) (Table 3).
Therefore, the higher the degree of agreement with each of the items that make up the EP
component, the higher the degree of agreement with the CT.

Furthermore, Spearman’s Rho analysis demonstrates that the most significant cor-
relations occur between CT and the following EP items: “being enthusiastic” (0.549),
“developing positive self-esteem” (0.546), “having self-confidence” (0.533), “having bal-
ance” (0.515) and “having self-control” (0.510) (Table 4). However, the correlations with the
remaining items (“being respectful and demanding respect”, “being impartial”, “being able
to set boundaries”, “being self-sufficient” and “being self-demanding”) are also positive
(Table 4).
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Table 3. Correlation between the items that make up the effective personality and critical thinking.

11 12 13 14 15 16 17 18 19 20 1 2 3 4 5 6 7 8 9

12 0.564 **
13 0.484 ** 0.497 **
14 0.477 ** 0.503 ** 0.620 **
15 0.607 ** 0.513 ** 0.511 ** 0.528 **
16 0.454 ** 0.467 ** 0.503 ** 0.521 ** 0.507 **
17 0.412 ** 0.422 ** 0.406 ** 0.449 ** 0.440 ** 0.510 **
18 0.471 ** 0.479 ** 0.638 ** 0.570 ** 0.530 ** 0.546 ** 0.597 **
19 0.394 ** 0.396 ** 0.477 ** 0.470 ** 0.445 ** 0.533 ** 0.611 ** 0.614 **
20 0.399 ** 0.429 ** 0.433 ** 0.500 ** 0.423 ** 0.490 ** 0.497 ** 0.534 ** 0.564 **
1 0.401 ** 0.387 ** 0.337 ** 0.375 ** 0.364 ** 0.338 ** 0.369 ** 0.395 ** 0.352 ** 0.386 **
2 0.315 ** 0.360 ** 0.349 ** 0.374 ** 0.325 ** 0.362 ** 0.335 ** 0.388 ** 0.339 ** 0.376 ** 0.485 **
3 0.300 ** 0.325 ** 0.278 ** 0.307 ** 0.281 ** 0.273 ** 0.286 ** 0.254 ** 0.282 ** 0.383 ** 0.404 ** 0.468 **
4 0.309 ** 0.349 ** 0.302 ** 0.355 ** 0.304 ** 0.314 ** 0.363 ** 0.371 ** 0.323 ** 0.406 ** 0.433 ** 0.414 ** 0.372 **
5 0.387 ** 0.383 ** 0.406 ** 0.420 ** 0.367 ** 0.411 ** 0.422 ** 0.447 ** 0.396 ** 0.459 ** 0.493 ** 0.493 ** 0.449 ** 0.532 **
6 0.392 ** 0.400 ** 0.374 ** 0.396 ** 0.355 ** 0.380 ** 0.395 ** 0.398 ** 0.369 ** 0.400 ** 0.483 ** 0.458 ** 0.425 ** 0.524 ** 0.564 **
7 0.362 ** 0.380 ** 0.373 ** 0.432 ** 0.367 ** 0.380 ** 0.371 ** 0.401 ** 0.380 ** 0.424 ** 0.501 ** 0.506 ** 0.418 ** 0.512 ** 0.589 ** 0.701 **
8 0.289 ** 0.331 ** 0.295 ** 0.322 ** 0.280 ** 0.290 ** 0.337 ** 0.313 ** 0.296 ** 0.399 ** 0.421 ** 0.347 ** 0.394 ** 0.407 ** 0.434 ** 0.489 ** 0.517 **
9 0.389 ** 0.394 ** 0.395 ** 0.408 ** 0.380 ** 0.414 ** 0.407 ** 0.445 ** 0.420 ** 0.438 ** 0.533 ** 0.426 ** 0.398 ** 0.511 ** 0.583 ** 0.565 ** 0.589 ** 0.474 **

10 0.392 ** 0.430 ** 0.389 ** 0.425 ** 0.386 ** 0.391 ** 0.364 ** 0.424 ** 0.376 ** 0.426 ** 0.500 ** 0.407 ** 0.375 ** 0.501 ** 0.539 ** 0.541 ** 0.558 ** 0.479 ** 0.744 **

** p < 0.01, n = 562. EP: 1, 2, 3, 4, 5, 6, 7, 8, 9, 10; CT: 11, 12, 13, 14, 15, 16, 17, 18, 19, 20.
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Table 4. Significant correlations between effective personality and critical thinking.

Effective Personality Critical Thinking

Being respectful and demanding respect 0.493 **
Being impartial 0.474 **

Being self-demanding 0.394 **
Being able to set boundaries 0.451 **

Being enthusiastic 0.549 **
Having self-control 0.510 **

Having balance 0.515 **
Being self-sufficient 0.420 **

Developing positive self-esteem 0.546 **
Having self-confidence 0.533 **

** p < 0.01, n = 562.

When the correlation between the two dimensions (all items of the CT and the EP) is
analysed, a Spearman r = 0.664 is obtained (Table 5). This shows that there is a positive and
significant correlation between the two variables.

Table 5. Correlation between the self-esteem dimension and the critical thinking dimension. Sample
of students.

Critical Thinking

Effective personality 0.664 **
** p < 0.01, n = 562.

In order to visually establish how CT is associated or correlated with EP, we observe,
in Figure 1, the scatter plot according to educational stage.
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Figure 1. Critical thinking and effective personality by stage of education.

The graph above visually represents the number of cases that reflect those scores given
to the CT and EP variables of the students participating in the study. The point cloud shows
a clear correlation, with a linear trend, between the two variables. When projecting the
linear equation, it is observed that there is a direct linear trend in the two school stages, as
well as in the total sample. Based on this, it can be concluded that the higher the EP scores,
the higher the CT scores will be. Moreover, it is striking that the slope of the straight line
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through the points is more accentuated in the group of students in Primary Education than
in Secondary Education.

3.2. Linear Regression Analysis of Critical Thinking and Effective Personality

In order to gain a better understanding of how EP influences CT, multiple linear
regression analysis was carried out. In this way, the predictive model was designed and
the degree to which the variables that make up the EP had an impact on the student’s CT
was determined (Table 6).

Table 6. Regression model predicting critical thinking by means of effective personality.

Unstandardised
Coefficients

Standardised
Coefficients

Model Items B Beta t Sig. Model

1 Being enthusiastic 3.882 0.541 24.534 0.000 R2 = 0.293 F(1, 1451) = 601.93 **.

2
Being enthusiastic 2.579 0.360 14.488 0.000 R2 = 0.371 F(2, 1450) = 418.50 **.Having self-confidence 2.383 0.334 13.438 0.000

3
Being enthusiastic 2.022 0.282 10.881 0.000

R2 = 0.401 F(3, 1449) = 323.5 ** R2
= 0.401 F(3, 1449) = 323.5.

Having self-confidence 2.115 0.296 12.016 0.000
Being impartial 1.407 0.201 8.476 0.000

4

Being enthusiastic 1.765 0.246 9.384 0.000

R2 = 0.417 F(4, 1448) = 258.43 **Having self-confidence 1.816 0.254 10.066 0.000
Being impartial 1.133 0.162 6.668 0.000

Being respectful and
demanding respect 1.346 0.156 6.175 0.000

5

Being enthusiastic 1.461 0.204 7.436 0.000

R2 = 0.426 F(5, 1447) = 214.95 **.
Having self-confidence 1.586 0.222 8.576 0.000

Being impartial 1.009 0.144 5.920 0.000
Being respectful and
demanding respect 1.215 0.141 5.579 0.000

Having self-control 0.977 0.131 4.936 0.000

6

Being enthusiastic 1.313 0.183 6.577 0.000

R2 = 0.432 F(6, 1446) = 183.27 **

Having self-confidence 1.098 0.154 4.876 0.000
Being impartial 1.007 0.144 5.940 0.000

Being respectful and
demanding respect 1.072 0.124 4.868 0.000

Having self-control 0.877 0.117 4.412 0.000
Developing positive

self-esteem 0.889 0.125 3.768 0.000

7

Being enthusiastic 1.281 0.179 6.409 0.000

R2 = 0.434 F(7, 1445) = 158.08 **

Having self-confidence 1.025 0.143 4.510 0.000
Being impartial 0.994 0.142 5.865 0.000

Being respectful and
demanding respect 1.017 0.118 4.595 0.000

Having self-control 0.778 0.104 3.820 0.000
Developing positive

self-esteem 0.868 0.122 3.681 0.000

Being self-sufficient 0.400 0.054 2.208 0.027

** p < 0.01, n = 562.

The model reflects the set of items that are most favourable for recognising the pre-
diction of the dependent variable (CT) and disregards those that do not influence it. The
results of the stepwise regression analysis show that the more items are added to the model,
the more explanatory power it has until the best model incorporating the set of items is
obtained. The last model predicts 43.4% of the CT component (R2 = 0.434 F(7, 1445) =
158.08 **). This variability is significant at a 99% confidence level, which implies that the
items involved in EP are significant and positive.

3.3. The Model When the Sex Variable Intervenes

In order to find out whether the student’s sex influences the CT, the predictive model
is replicated including the independent variable “sex” (dummy).
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The analysis shows that when “sex” intervenes, the variance of the fit does not change;
on the contrary, the variance is the same as that of CT (43.4%) (R2 = 0.434 F(8, 1444) =
138.28 **) (Table 7). Therefore, it is possible to state that this variance is significant at a 99%
confidence level. In sum, all the EP items are significant and positive, as already found in
Figure 1.

Table 7. Regression model predicting critical thinking when the students’ sex intervenes.

Unstandardised
Coefficients

Standardised
Coefficients

Model Items B Beta t Sig. Model

1 Sex 0.025 0.002 0.059 0.953 R2 = 0.200 F(1, 1451) = 0.003

2
Sex −0.049 −0.003 −0.135 0.893 R2 = 0.293 F(2, 1450) = 300.77 **Being enthusiastic 3.882 0.542 24.526 0.000

3
Sex −0.181 −0.011 −0.532 0.595

R2 = 0.372 F(3, 1449) = 285.62 **Being enthusiastic 2.578 0.360 14.479 0.000
Having self-confidence 2.386 0.334 13.444 0.000

4

Sex −0.036 −0.002 −0.109 0.913

R2 = 0.401 F(4, 1448) = 242.52 **Being enthusiastic 2.022 0.282 10.878 0.000
Having self-confidence 2.116 0.296 12.007 0.000

Being impartial 1.406 0.201 8.456 0.000

5

Sex 0.092 0.006 0.281 0.779

R2 = 0.415 F(5, 1447) = 206.63 **
Being enthusiastic 1.764 0.246 9.372 0.000

Having self-confidence 1.813 0.254 10.033 0.000
Being impartial 1.134 0.162 6.671 0.000

Being respectful and
demanding respect 1.350 0.156 6.179 0.000

6

Sex 0.110 0.007 0.336 0.737

R2 = 0.426 F(6, 1446) = 179.04 **

Being enthusiastic 1.460 0.204 7.422 0.000
Having self-confidence 1.583 0.222 8.543 0.000

Being impartial 1.011 0.144 5.926 0.000
Being respectful and
demanding respect 1.220 0.141 5.587 0.000

Having self-control 0.978 0.131 4.938 0.000

7

Sex 0.083 0.005 0.254 0.800

R2 = 0.432 F(7, 1445) = 156.87 **

Being enthusiastic 1.312 0.183 6.568 0.000
Having self-confidence 1.096 0.153 4.864 0.000

Being impartial 1.009 0.144 5.943 0.000
Being respectful and
demanding respect 1.076 0.124 4.873 0.000

Having self-control 0.878 0.117 4.414 0.000
Developing positive

self-esteem 0.888 0.125 3.760 0.000

8

Sex 0.161 0.010 0.493 0.622

R2 = 0.434 F(8, 1444) = 138.28 **

Being enthusiastic 1.278 0.178 6.391 0.000
Having self-confidence 1.020 0.143 4.480 0.000

Being impartial 0.996 0.142 5.875 0.000
Being respectful and
demanding respect 1.023 0.118 4.613 0.000

Having self-control 0.777 0.104 3.814 0.000
Developing positive

self-esteem 0.865 0.122 3.665 0.000

Being self-sufficient 0.410 0.055 2.248 0.025

** p < 0.01, n = 562.

In terms of the relevance of each EP factor, the following graph reflects the prevalence
of the items, recognising that sex does not play a significant role in the influence of EP on
CT (Figure 2):
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3.4. The Model When the Educational Stage Intervenes

In order to determine more specifically to what extent the model is or is not conditioned
when the educational stage of the participating student body is involved, the analysis of
the independent variable educational stage (dummy) is included: Primary Education and
Secondary Education (Table 8).

Table 8. Regression model predicting critical thinking when the educational stage intervenes.

Unstandardised
Coefficients

Standardised
Coefficients

Model Items B Beta t Sig. Model

1 PRIMARY STAGE 2.786 0.171 6.623 0.000 R2 = 0.029 F(1, 1451) = 43.858 **

2
PRIMARY STAGE 1.087 0.067 2.974 0.003 R2 = 0.297 F(2, 1450) = 306.19 **Developing positive self-esteem 3.748 0.528 23.492 0.000

3
PRIMARY STAGE 0.531 0.033 1.521 0.128

R2 = 0.369 F(3, 1449) = 282.37 **Developing positive self-esteem 2.384 0.336 12.909 0.000
Being enthusiastic 2.406 0.336 12.858 0.000

4

PRIMARY STAGE 0.525 0.032 1.543 0.123

R2 = 0.400 F(4, 1448) = 241.07 **Developing positive self-esteem 2.116 0.298 11.571 0.000
Being enthusiastic 1.852 0.258 9.565 0.000

Being impartial 1.432 0.204 8.622 0.000

5

PRIMARY STAGE 0.541 0.033 1.607 0.108

R2 = 0.414 F(5, 1447) = 204.52 **
Developing positive self-esteem 1.234 0.174 5.279 0.000

Being enthusiastic 1.688 0.236 8.736 0.000
Being impartial 1.341 0.191 8.140 0.000

Having self-confidence 1.342 0.188 5.948 0.000

6

PRIMARY STAGE 0.586 0.036 1.757 0.079

R2 = 0.423 F(6, 1446) = 178.39 **

Developing positive self-esteem 0.996 0.140 4.223 0.000
Being enthusiastic 1.517 0.212 7.814 0.000

Being impartial 1.114 0.159 6.601 0.000
Having self-confidence 1.227 0.172 5.461 0.000

Being respectful and demanding
respect 1.175 0.136 5.328 0.000
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Table 8. Cont.

Unstandardised
Coefficients

Standardised
Coefficients

Model Items B Beta t Sig. Model

7

PRIMARY STAGE 0.665 0.041 2.004 0.045

R2 = 0.431 F(7, 1445) = 157.87 **

Developing positive self-esteem 0.850 0.120 3.593 0.000
Being enthusiastic 1.261 0.176 6.272 0.000

Being impartial 1.002 0.143 5.912 0.000
Having self-confidence 1.097 0.154 4.878 0.000

Being respectful and demanding
respect 1.081 0.125 4.913 0.000

Having self-control 0.898 0.120 4.516 0.000

8

PRIMARY STAGE 0.743 0.046 2.232 0.026

R2 = 0.436 F(8, 1444) = 139.33 **

Developing positive self-esteem 0.822 0116 3.478 0.001
Being enthusiastic 1.220 0.170. 6.056 0.000

Being impartial 0.986 0.141 5.827 0.000
Having self-confidence 1.017 0.142 4.480 0.000

Being respectful and demanding
respect 1.021 0.118 4.622 0.000

Having self-control 0.792 0.106 3.891 0.000
Being self-sufficient 0.439 0.059 2.417 0.016

** p < 0.01, n = 562.

The results show that the variability of the fit increases, although not significantly, with
43.6% (R2 = 0.436 F(8, 1444) = 139.33 **) of the variance of the CT. This variance is significant
at a 99% confidence level; therefore, it is possible to state that the items involved in the EP
are significant and positive. Based on this, it is inferred that EP has a greater influence on
CT when the educational stage is involved. Figure 3 provides evidence that students in
Primary Education obtain higher CT scores than students in Secondary Education.
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4. Discussion and Conclusions

The aims of this study were to find out the possible relationships between CT and
EP, and to determine the extent to which EP predicts the development of CT in Spanish
students in Primary and Secondary Education. The findings prove that there is a positive
and significant relationship at the 99% confidence level between EP and CT in students
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at both educational stages. These results are not easily comparable with other research,
since no specific studies of this type have been carried out with children and adolescents
in Spain, hence the originality of the article. However, some research has been carried
out with university students. In this regard, our findings are consistent with the study by
Asakereh and Yousofi [45], who found statistically significant relationships between some
EP variables, especially self-esteem and self-efficacy, with reflective thinking. Likewise, it
agrees with the research of Chiva-Bartoll et al. [36], who highlight the positive relationship
between EP and CT, although punctually.

Despite the fact that the relationships between the twenty items of both variables
are positive, the most significant correlations between EP traits [35,37] and CT [1] occur,
firstly, with the dimension called demand, specifically with the item “being enthusiastic”,
followed by the strengths dimension to which the four items with the most prevalent values
belong (“developing positive self-esteem”, “having self-confidence”, “having balance” and
“having self-control”). Enthusiasm is directly linked to two demand items, motivation and
expectations, while self-esteem, self-confidence, balance and self-control are located in the
strengths dimension. High self-esteem enhances academic performance [42,44] and, on the
contrary, low self-esteem is detrimental to learning and even to one’s health and well-being,
as Asakereh and Yousofi [45] have shown. Our findings are also consistent with the study
by Rodriguez [52] who, with a sample of first-year engineering undergraduates, concludes
that there is significant correlation between CT and self-esteem (Spearman’s Rho of 0.218
for p = 0.007 < 0.01).

The multiple regression analysis evidences that EP has a positive and significant
influence on CT. Specifically, the set of EP items explains 43.4% of the variance of the CT
variable, with a confidence level of 99%. Based on this, it is possible to conclude that the
more the EP skills are acquired and developed, the greater the development of CT skills
will be. These findings are consistent with the study by Asakereh and Yousofi [45], who
report the existence of a significant relationship between CT and some elements of EP, such
as self-esteem.

On the other hand, with regards to the sex of the participants, there are no significant
differences, so that the influence of EP on CT continues to be positive. Although when the
educational stage of the students (Primary or Secondary Education) intervenes, despite
the fact that the variability of the adjustment increases—although not significantly—it is
possible to affirm that students in Primary Education have higher CT scores than students in
Secondary Education. This finding, although not worrisome, is disturbing, because in spite
of EP and CT are acquired throughout life, it is in adolescence when the young person’s
perception and assessment of him/herself is crucial for both learning and psychosocial
development (social skills, self-esteem, self-concept, etc.) [50]. There are several factors that
could influence this fact. They include, on the one hand, the characteristics of adolescence,
such as insecurity and fear of social evaluation, due to the biological changes that are
accentuated between 12 and 18 years of age. On the other hand, it is possible that a
second decisive factor is the lack of emotional education in families and schools. In the
latter context, effective personality development, especially in Secondary Education, is
significantly diminished due to lack of time, as the current educational curriculum is
full of subjects with extensive and complex content [53]. In addition, these subjects are
taught using traditional methodologies based on the teacher’s exposition and the use
of the textbook [54]. In contrast, in Primary Education, active methodologies are used
that motivate student participation, the curriculum is more comprehensive, pupils are
monitored more directly, there is a greater presence of the family in the school and emphasis
is placed on the personal development of the student [55]. Consequently, it is urgent to
design educational programmes that favour the emotional education and CT of Secondary
Education students and that reinforce the comprehensive training of Primary Education
students.

In sum, our study reveals that, in general, students who have EP traits such as
enthusiasm and motivation, self-esteem, self-confidence, balance and self-control are more
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likely to have a higher level of CT. These capacities, taken together, are critical for learning
and academic performance, as previously confirmed by [42–44]. Consequently, the findings
suggest, in line with Tiruneh et al. [22], Radulović and Stančić [21], and Pilevarzadeh
et al. [56], that EP is crucial for the development of CT.

CT is one of the key competencies for sustainability [5–7,12,13,16,57,58], for living
well and thriving in an uncertain and complex context and for developing other competen-
cies [59]. Therefore, academics, educators, education policy-makers and all stakeholders are
called upon to rethink ESD. Educational institutions have a responsibility to equip learners
with skills and capabilities that enable them to transform themselves and society [8,60].
Consequently, the integration of specific competences linked to the development of EP and
CT in the educational curriculum is crucial [61,62]. In a complementary way, it is suggested
to design programmes to foster competences related to the development of EP and CT
in adolescents using participatory strategies such as design thinking, service-learning,
project-based learning, problem-based learning and simulation learning [63,64]. However,
it should not be forgotten that learning EP-related skills has better results from an early age.

This study has several limitations. Firstly, it is necessary to stress the difficulty of
measuring such a complex construct as EP. Therefore, despite the results of this research,
it is still difficult to assert that CT is the cause or consequence of EP. Therefore, more
in-depth studies are needed, with larger samples and in other contexts, to examine the
relationships and the degree of influence between the two variables. This calls for the
design and development of new research, both from the field of education and psychology.
It would also be advisable to use mixed methodological approaches, as these, although
they have been rarely used, have been shown to be effective in ESD research [6].
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