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Abstract: Human well-being is a dynamic and changing concept as it depends on personal, social,
cultural, and political factors and varies over time according to individual circumstances. Therefore,
it is essential to address this issue from a comprehensive and multidisciplinary approach, seeking
that individuals, from an early age, manage to develop skills and attitudes that allow them to achieve
a balance in their lives. This article presents the results of the measurement of students’ perceived
achievement of the competence of complex thinking in a subject focused on human development.
Specifically, the research sought to identify whether there is a relationship between the level of critical
thinking and the acquisition of skills associated with human well-being. The selection of critical
thinking is based on the fact that this cognitive ability is one of the subcompetencies included in
complex thinking. The sample was a group of university students from different disciplines and
educational levels. Methodologically, descriptive analyses were made on the means of students’
responses to a validated instrument measuring the perceived achievement of complex thinking
competency and its subcompetencies and the final evaluations of the students’ course. In conclusion,
an improvement in the perception of achievement of complex thinking competency and its subcom-
petencies is demonstrated in the students, with critical thinking that achieved the best means, its
increase being significant for the whole group and for women but not for men. In this sense, although
it was not possible to demonstrate a statistically significant relationship between the development of
this subcompetency and the acquisition of tools associated with well-being, data showing a possible
association between these elements were obtained.

Keywords: higher education; educational innovation; complex thinking; critical thinking; human
well-being

1. Introduction

Human well-being is a broad and complex concept that refers to people’s quality of
life and integral development. It is understood as a state of satisfaction and balance in
essential areas of life, such as health, safety, education, economy, interpersonal relationships,
and social and political participation [1]. Human well-being is not limited to the absence
of illness or problems but also encompasses the achievement of a sense of purpose and
personal fulfillment, as well as access to opportunities and resources that enable people to
reach their goals and potential.

Human well-being is a constantly evolving concept influenced by personal, social,
cultural, and political factors, and it varies over time based on individual circumstances
because it is deeply connected to the essence and actions of individuals [2]. The COVID-19
pandemic significantly impacted people’s well-being, especially their health, social rela-
tionships, and emotional states [3]. The need for social distancing and the restriction of
activities affected people’s interactions, increasing the feeling of isolation and loneliness.
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In turn, uncertainty and illness-related concerns increased stress and anxiety, ultimately
impacting their mental health [4]. Identifying how young people cope with life events is of
fundamental importance in terms of health, as one in two young people aged 18–29 are
possibly subject to anxiety or depression, with a higher risk in young women, who are
also estimated to be unable to return to school due to the need to sustain a livelihood [5].
Globally, the differences in access to online and distance higher education have highlighted
the digital gap, evidencing the loss of learning associated with absenteeism, dropouts, and
school closures.

Therefore, it is crucial to tackle human well-being using a holistic and interdisciplinary
approach, aiming for individuals to acquire the skills and attitudes necessary for achieving
life balance from a young age. Although universities have always had a commitment to
human development and well-being, nowadays, it can be seen that these issues are taking
a more relevant place within their agendas [6]. In this sense, all of us who are part of
these institutions must have a commitment to well-being as this is a challenge that not
only corresponds to the emotional counseling areas of the universities. Moreover, and
retaking the holistic and interdisciplinary sense, human well-being is a subject that concerns
anyone from any discipline, especially because human beings, as integrated entities, have
different elements that make up their vision of well-being; therefore, every professional has
a different point of view that can complement each other.

This article presents the results of measuring students’ perceived achievement of
complex thinking competency in a subject focused on developing human well-being skills.
Specifically, we seek to identify whether there is a relationship between the level of per-
ception of critical thinking and the acquisition of skills associated with well-being. The
choice of critical thinking focuses on the relevance of this subcompetency at the moment of
making decisions and becoming aware of one’s own capabilities, highly relevant aspects
in the process of well-being. This has already been argued by previous studies, such as
those of Hoffman and Elwin [7], who link critical thinking to improved confidence in
decision-making, as well as the study by Cohen, Freeman, and Thompson [8], who link
critical thinking to tactical decision-making in the U.S. Navy.

Methodologically, descriptive analyses were made on the means of responses to a vali-
dated instrument measuring the perceived achievement of complex thinking competency
and its subcompetencies and the final evaluations of the students’ course. The selected
course aims to enable students to acquire and develop emotional tools that are associated
with well-being; therefore, their final evaluation is related to the level of reflection and
analysis carried out during the semester and, therefore, their commitment to acquiring
these skills.

1.1. Theoretical Framework
The Promotion of Human Wellness by Universities

Human well-being is critical to university students’ overall health and status. Mental
health problems such as anxiety, depression, and stress are common among students
and can negatively affect their academic performance, personal relationships, and overall
human well-being [9]. It is important to note that these discomforts not only impact
students, but emotional distress can be seen in other groups in the university community,
such as faculties, researchers, or administrative staff [10].

Consequently, universities are recognizing the importance of addressing the issue
by implementing different actions to improve the emotional states of their community
and reduce factors that negatively impact the human well-being of individuals. Many
universities offer emotional health services, such as counseling and therapy, for students in
need, developing early intervention and care programs that, rather than addressing diag-
nosed psychopathologies, seek to implement emotional containment tools that improve the
mental state of individuals [11]. In this sense, mental health awareness campaigns are also
developed through educational programs and specific courses that help students under-
stand the importance of their emotions and overall health. Some of these campaigns and
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programs include online resources, such as apps and websites, which allow constant inter-
action with students, helping them to manage their mental health with related information,
self-help tools, and access to professionals if necessary [12].

In addition to these actions, some institutions have undertaken measures to help
themselves and their students by developing support groups that provide students with
a safe and mutually supportive environment. In this way, universities encourage their
community to participate in activities, courses, and educational interventions that promote
health and human wellness, seeking to contribute to a healthier university environment [13].

Although many of these institutions have focused on emotional health issues, they
ultimately seek the development of human wellness as, beyond emotions, they also develop
physical, social and intellectual development programs. In conclusion, universities are
taking a holistic approach to address the human well-being of their community, recognizing
that it is a critical component of overall health as well as academic success. In this sense,
and seeking to adhere to this integrated vision of well-being, this article is based on the
development of the notion of human well-being.

1.2. Competencies and Skills Associated with Human Well-Being

An essential component of any educational initiative aimed at enhancing human
well-being is not just concentrating on emotional support or crisis management but also
striving to foster the growth of individuals’ personal abilities and capabilities. In this sense,
universities have paid special attention to some emotional elements that are decisive when
talking about emotional health, such as emotional intelligence [14], resilience [15], positive
thinking [16], mindfulness [17], self-care [18], and building social support networks [15], as
well as acquiring communication skills [19].

It is recognized that there are many other tools associated with people’s well-being
and emotional health; however, the breadth of the notion of well-being itself leads to the
fact that the associated competencies may differ according to the needs of the individuals
themselves and their lifestyle [20]. In general, skills should be cultivated that enhance the
overall sense of well-being as well as impact a better quality of life.

1.3. Complex Thinking and Its Impact on Human Well-Being

Complex thinking, as a competency, involves a series of cognitive processes and
affective components that allow analyzing information and generating new ideas and
perspectives [21]. This ability allows people to understand complex systems, establish
connections between apparently different pieces of information, and solve problems com-
prehensively [22]. For Morin [23], complexity does not refer to a particular difficulty or
conflict but rather to managing uncertainty and diverse sets of information in constructing
an integrated conclusion.

At the formative level, this study is based on Morin’s proposal, who considers that the
competence of complex thinking comprises four subtypes of thinking that contribute to this
vision of integrality: systemic thinking, critical thinking, scientific thinking, and creative or
innovative thinking (Table 1).

Table 1. Subcompetencies of complex thinking.

Subcompetency Characteristics

Systemic Thinking

As per Jaaron and Backhouse [24], systemic thinking is linked to the capacity for a comprehensive and
integrated examination of issues. Consequently, it takes into account interdisciplinarity and
transdisciplinarity, aiming to connect various aspects of reality. Therefore, systemic thinking establishes
connections within the fabric of reality, recognizing the intricate nature of reality itself, which encompasses
a multitude of diverse elements.

Critical Thinking

This form of thinking is viewed as a subsidiary skill that aids in assessing and ensuring the soundness of
the reasoning that forms the basis for making logical judgments about a situation or problem. It involves
the dismantling of prevailing frameworks concerning contemporary events, as outlined by Cui, Zhu, Qu,
Tie, Wang, and Qu [25].
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Table 1. Cont.

Subcompetency Characteristics

Scientific Thinking

Scientific thinking, as a subordinate skill, relies on resolving issues within the framework and
methodology established by accepted and standardized procedures in the scientific field to investigate and
generate tangible evidence. Consequently, individuals tackle environmental questions and problems by
amalgamating diverse cognitive processes, such as inductive and deductive reasoning, as well as the
development and testing of hypotheses, among other techniques, as outlined by Suryansyah, Kastolani,
and Somantri [26].

Innovative Thinking
This specific skill involves engaging in the cognitive processes of exploration, which aid in contextualizing
and visualizing issues from various viewpoints and angles [27], ultimately leading to the generation of
innovative and viable solutions.

Source: Own creation based on Vázquez-Parra, Carlos-Arroyo, and Cruz-Sandoval [28].

Regarding the relationship of this competency and its subcompetencies to human
well-being, complex thinking fosters intellectual stimulation and a sense of fulfillment by
allowing individuals to experience a sense of accomplishment as they understand and solve
complex problems [27]. In addition, complex thinking can also lead to greater creativity
as it generates new and innovative ideas and solutions [29]. Hence, gaining a deeper
understanding of success in intricate cognitive thinking and its related skills enables
individuals to identify themselves as having enhanced cognitive abilities, offering mental
engagement by acknowledging their involvement in integrative interacting systems [30].

1.4. Critical Thinking as a Relevant Cognitive Skill for Well-Being

Critical thinking is a fundamental cognitive skill that involves analyzing, evaluat-
ing and reflexively questioning information, ideas, and arguments before accepting or
rejecting them [31]. One of the essential characteristics of critical thinking is the ability to
think independently and objectively without being easily influenced by biases, emotions,
or personal beliefs [32]. This ability promotes informed decision-making and effective
problem-solving, allowing the identification and analysis of the validity and reliability of
sources of information and, thus, the way in which reality is perceived [33].

Individuals who possess critical thinking can discern between true and false informa-
tion, as well as objectively evaluate the stimuli around them beyond existing paradigms,
which is crucial to build their own vision of the world [34]. Having developed critical
thinking allows for a deeper and more complete understanding of oneself, the decisions one
makes and the impact of one’s actions [35]. In addition, critical thinking fosters the ability
to argue in a coherent and persuasive manner, allowing people to build solid arguments,
which, in turn, promotes social interaction and dialogue [36,37].

Specifically, critical thinking is essential in developing people’s well-being, especially
in uncertain realities because it enables them to understand complex issues by identifying
their causes, allowing them to solve problems more effectively [38]. Faced with an uncer-
tain world such as the postpandemic reality, people must adopt a flexible view of their
environment, benefiting from any cognitive tool that helps them cope with the constantly
changing world. In this sense, critical thinking can improve the decision-making process
and lead to lower stress and anxiety in people as they are better prepared to evaluate
information and make choices that impact their general or professional lives [39].

On a formative level, critical thinking also promotes intellectual growth and a sense of
purpose, as individuals examining their beliefs about problems can explore new ideas and
perspectives, developing reflection and introspection that leads to a greater understanding
of oneself and one’s place in the world [40]. In conclusion, it is theoretically possible to
associate critical thinking with human well-being as it is considered a positive skill that
contributes to reducing uncertainty and, thus, to more accurate, balanced, and positive
states of mind [41].

Taking all of the aforementioned factors into account, it is theoretically possible to
establish a potential connection between the advancement of complex thinking skills, partic-
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ularly the subcomponent of critical thinking, and certain emotional aspects linked to human
well-being, such as the development of tools for the management of stress, depression, or
anxiety. However, it remains uncertain whether this association will be noticeable among
university students. Furthermore, it raises questions about the practicality of assessing this
correlation within a course that is designed to teach these emotional attributes.

2. Materials and Methods
2.1. Participants and Procedure

A sample of 51 students (Table 2) taking the human well-being course “Keys to
Happiness for Human Flourishing” was composed at a technological university in the
western region of Mexico. This course is part of the student wellness program offered by
this institution, and its objective is to develop skills associated with human well-being and
the acquisition of tools for emotional balance. The course “Keys to Happiness for Human
Flourishing” is a 15-week course, in which students address topics associated with human
well-being from an emotional, intellectual, cognitive, and social approach. In this sense, the
participants of this course acquire tools associated with the control of stress, anxiety, and
depression, as well as reflect on the importance of collaboration, social relationships, and
living positive experiences. This is a subject that not only focuses on emotional aspects but
also on elements associated with human well-being.

Table 2. Characteristics of the sample by gender.

Men Women Total

n % n % n %

20 39% 31 61% 51 100

It is relevant to point out that the competency of complex thinking is considered by
this institution as a transversal competency that must cross any discipline; therefore, as
part of this course, the concrete development of the subcompetency of critical thinking
is declared. For the purposes of this study, we have taken the proposal of Morin [23],
which is the vision that the institution where the study was conducted has adopted for the
deployment of the competency of complex thinking as a transversal cognitive skill [42].

The study was conducted during the August–December 2022 semester. All participat-
ing students were between the first and third semester of studies, which is the stage at which
this course is offered. The implementation process was carried out by digitizing the instru-
ment using Google Form, requesting that all participants respond during the first week of
the course (pre application) and during the last week of the course (post application).

As this study was exploratory and involved human participants, its execution adhered
to ethical standards and received regulatory approval from the interdisciplinary research
team R4C (Reasoning for Complexity). Technical assistance for the study was provided by
the Writing Lab at the Institute for the Future of Education at the Tecnologico de Monterrey.
In order to respect the personal data of the participants, the ethics committee has regulated
the information that can be shared in this study about the students.

Given the exploratory nature of the implementation, the research team recommended
initially limiting the study population to a single group of students, but they were willing
to expand the sample size for future studies if this exploratory analysis proved to be
satisfactory, i.e., if a correlation between the variables proposed was demonstrated.

2.2. Instrument and Data Analysis

For this study, the validated E-Complexity instrument was applied. This tool is
designed to assess participants’ perceived level of competence in complex reasoning and
its associated subcompetencies. It is a thoroughly validated instrument, both theoretically
and statistically, by a team of experts in the field [43].
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The design of the instrument was based on the conceptualization of the complexity
reasoning competency and its subcompetencies. Three criteria were considered for the
evaluation: clarity, coherence, and relevance. For the clarity criterion, the mean of the
experts’ evaluation was 3.31, with 82.7% on a scale of 1 to 4. For coherence, the mean was
3.38 (84.5%), and for relevance, the mean was 3.54 (88.5%). Thus, the three criteria obtained
a score of over 60%, which places them at a high level (3–4), allowing us to conclude that
the instrument was valid for measuring what it sets out to do.

In terms of its structure, E-Complexity is made up of 25 statements that are re-weighted
on a 5-level Likert scale, which ranges from 1. Its items are categorized according to
the 4 subcompetencies that make up complex thinking: systematic thinking (items 1–6),
scientific thinking (items 7–13), critical thinking (items 14–19), and innovative thinking
(items 20–25) [43].

In addition to applying this instrument, we also considered the group’s final grades,
scored on a scale of 1–100 points. The intention of considering the group grades is because,
being a subject that considers different deliverables and activities associated with the
acquisition and development of emotional tools associated with human well-being, it is
valued that those people with better evaluations also showed a better commitment to the
course and its objectives. Although we recognize that we cannot measure the students’
state of well-being, we can know their degree of commitment and interest in acquiring and
developing emotional tools that contribute to their well-being. In this sense, this study
seeks to determine this possible relationship.

Regarding data processing, a multivariate descriptive statistical analysis was carried
out using SPSS (Statistical Package for the Social Sciences) version 21. The statistical analysis
analyzed arithmetic means and standard deviations, employed bar charts, boxplots, and
scatter plots for data visualization, and included significance tests. The means analysis
intended to use the means as a reference value in the data set against a given variable.
Complementarily, the standard deviation allowed us to know the dispersion of the values
around the mean.

On the other hand, the boxplot analysis, also known as the box and whiskers diagram,
allowed the visual identification and comparison of information from the data based on its
location in quartiles (or percentiles). The boxplot shows four main characteristics of the data:
its center, dispersion, skewness, and outliers for the competency and subcompetencies [44].
In addition, a scatter plot was produced to show the correlation between complex thinking
and the development of welfare techniques or tools based on the participants’ ratings.
Finally, to determine whether there was statistical significance between the mean values
of the critical thinking subcompetency between the pre and post implementations, we
conducted a Student’s t-test analysis, using a p-value of 0.05.

3. Results

First, we wanted to acquaint what is the perceived achievement of the complex
thinking competence of men and women at the end compared to the beginning of a well-
being course. To respond to this question, the following results are presented for the
performance of the complex thinking competency and its subcompetencies of critical,
systemic, scientific, and innovative thinking. Table 3 shows the participants’ means and
standard deviations of the competency and subcompetencies, using the e-Complexity
instrument, differentiating between men and women in each phase of this study (pre
and post).

Figure 1 graphically shows only the complex thinking (overall competency) scores
obtained in the e-Complexity, differentiated by men and women in this study’s pre and
post phases. Higher means were obtained in the complex thinking competency in the post
phase compared to the pre phase for both men and women (a difference of 0.58 points
for women and 0.41 points for men). Due to these results, our next question was: are the
differences between the total complex thinking scores at the beginning and at the end of
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the well-being course statistically significant? If so, will this finding be true for both men
and women?

Table 3. Means and standard deviations of the e-Complexity responses in this study’s pre and
post phases.

PRE
Mean

(Standard Deviation)

POST
Mean

(Standard Deviation)

Systemic
Thinking

Scientific
Thinking

Critical
Thinking

Innovative
Thinking

Complex
Thinking

Systemic
Thinking

Scientific
Thinking

Critical
Thinking

Innovative
Thinking

Complex
Thinking

Female 3.96 3.68 4.07 3.84 3.88 4.35 4.19 4.38 4.23 4.46
(0.50) (0.72) (0.53) (0.71) (0.53) (0.53) (0.70) (0.52) (0.69) (0.59)

Male 3.93 3.59 4.03 3.78 3.82 4.02 3.97 4.27 4.06 4.23
(0.52) (0.51) (0.53) (0.62) (0.45) (0.51) (0.49) (0.44) (0.52) (0.43)

Total 3.94 3.64 4.05 3.82 3.85 4.22 4.11 4.33 4.16 4.37
(0.50) (0.64) (0.52) (0.67) (0.50) (0.55) (0.63) (0.49) (0.63) (0.54)
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Figure 1. Average complex thinking scores obtained by men and women in the E-Complexity pre
and post phases.

The t-test analysis showed that this difference was statistically significant for both
females (t = −6.31, gl(30), p = 0.000) and males (t = −3.5, gl(19), p = 0.002).

Regarding critical thinking, Figure 2 graphically shows the scores obtained in the e-
Complexity instrument. For both the pre and post phases of this study, higher values were
attained by females (pre = 4.06 points, SD = 0.53; post = 4.38 points, SD = 0.52) compared to
males (pre = 4.03 points, SD = 0.53; post = 4.27 points, SD = 0.44). Likewise, higher scores
were observed in the post phase compared to the pre phase for males and females with
differences of 0.24 and 0.31, respectively.

Based on the graphical results, our next question was: are the differences observed in
critical thinking between the pre and post phases, both in men and women, statistically
significant? To answer this question, a Student’s t-test of related samples was performed for
the total sample and each group. Among all participants, we found a significant difference
in their performance in the critical thinking subcompetency between the pre and post
phases (p = 0.000). By gender, Table 4 shows that for women, the difference was statistically
significant (p = 0.000) but not for men (p = 0.90).
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e-Complexity instrument, pre and post phases.

Table 4. Student’s t-test values for participants’ critical thinking subcompetency scores.

Female
(n = 31)

Male
(n = 20)

All
(n = 51)

t df Sig
(2-Tailed) t df Sig

(2-Tailed) t df Sig
(2-Tailed)

Pair Pre–Post −4.51 30 0.000 * −1.78 19 0.90 −4.24 50 0.000 *

* p < 0.000.

Finally, given that the participants in this study were enrolled in a well-being course,
we asked: what was the academic performance of men and women enrolled in such
a course? Is there any relationship between their performance in the well-being course in
terms of numerical grade and their perceived critical thinking achievement? To answer
these questions and respond to the main objective on the relationship between critical
thinking and well-being, the numerical grades at the end of the course of the participants
in this study were obtained. The grading scale was established from zero to one hundred
points, with “100” being the maximum grade. Of the total sample, an average grade of
95.35 was obtained (SD = 5.43). A higher score was attained by women (96.52, SD = 4.55)
than by men (93.55, SD = 6.27). Figure 3 graphically shows the means differentiated by
gender. In the women’s group, some outliers were observed (circles in the figure). The
numbers indicate the number of cases.

Next, Figure 4 shows the dispersion of the critical thinking score in the post phase as
a function of the numerical scores obtained by the participants in this study. As can be seen,
there is no trend of a linear relationship between the variables, which was confirmed with
a Spearman correlation analysis that was not statistically significant (r = 0.116, p = 0.41).
Despite this, a scatter plot is shown because the raw data are considered valuable to identify
the performance of the participants according to their gender.
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obtained in the subject taken by the participants in this study.

4. Discussion

The first analysis examined the sample’s means and standard deviations, separating
the results by gender and pre and post implementation of the course. First, regarding
the general competency of complex thinking, there was considerable improvement in the
means between the two measuring moments, increasing from 3.85 to 4.37 (13.5%). By
gender, women achieved the highest final mean (4.46) and the most improvement (14.9%).
Men had a final mean of 4.23 and an improvement of 10.7%. This difference by gender
can be corroborated by Figure 1, which shows that women, along with their higher means,
had more standard deviation towards the top of the scale. Thus, as a first finding, it is
possible to state that, although the course participants generally managed to improve their
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perceived achievement of complex thinking competency, women are the ones who showed
better results.

At the subcompetency level, innovative (or creative) thinking had the highest mean
(4.37) and the most improvement (14.3%). Although systemic thinking and critical thinking
showed high initial data, their improvement was slight compared to innovative thinking.
For its part, scientific thinking had the lowest final mean (4.11) but an improvement
of 12.9%.

By gender, these data did not follow the same pattern. For women, the subcompetency
with the best final result was critical thinking (4.38), and scientific thinking showed the
most improvement (13.8%). Similarly, men had the best final result in critical thinking (4.27)
and the most improvement in scientific thinking (10.5%).

Thus, our second finding identifies critical thinking as the subcompetency with the
best means for men and women and scientific thinking as the subcompetency with the
most improvement. It is interesting to note that for neither women nor men, innovative
thinking did not have the best final mean or improvement, as indicated by the combined
mean; however, as the averages achieved by men were so low, the means of the other
subcompetencies were affected when both groups were combined.

Notably, the course in which this study was conducted declares the intention to
develop critical thinking in its curriculum because it is the subcompetency theoretically
associated with developing well-being techniques. Figure 2 graphically explains the means
and the improvement achieved in this subcompetency between men and women. As
seen in the box plot graphs, although the initial means between the two groups are not
so different (M-4.03, W-4.07), the final results differed; women improved by 7.6%, but
men only increased their perceived mastery by 5.9%. Note that the standard deviation
of both genders is very wide, and in both, outliers were found ranging from the lower to
the upper parts of the scale. Even so, it is noticeable that the final values of the women’s
group presented a greater tendency towards positive results, reversing its initial trend. For
men, the tendencies of the boxes are similar at the beginning and end of the measurement.
The latter situation made it necessary to perform an analysis to evaluate whether the
means attained between the initial and final measurements showed numerical differences
that were statistically significant. Table 4 shows that although in the overall sample, the
critical thinking subcompetency did show a statistically significant improvement, it was
due to the women. In the case of men, although there was an improvement, it was not
statistically significant.

To better understand these results, we considered the possibility of other elements
influencing this difference between men and women in their perceived achievement of
the critical thinking subcompetency. We analyzed the participants’ ratings, evaluating
whether there was a relationship between critical thinking and the development of well-
being, considering that the score of their assignments shows their level of commitment
and interest in developing emotional skills associated with their well-being. Thus, Figure 3
presents the grades analysis considering men’s and women’s means.

In general, women not only achieved the group’s best mean and standard deviation,
reaching the top of the grading scale but reversed some atypical cases of students who
poorly perceived themselves (outliers). Conversely, while men demonstrated satisfactory
performance, their average score was lower than that of their female counterparts, and this
difference is evident in their data distribution, which did not reach the higher levels seen in
women. Moreover, the standard deviation for males exceeded that of females.

Generally, it is possible to note a relationship between the high scores and the high level
of perceived achievement of the critical thinking subcompetency, which can be understood
due to the concentration of responses in the upper right part of the graph. However,
a correlation test determined this is not statistically significant because of the outliers
that disperse the result. Even so, although the correlation was not statistically proven,
it is possible to note a propensity between good grades and the best-perceived level of
critical thinking.
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In conclusion, from these results, it is possible to point out the following findings:

1. The participants of the studied course improved their perceived achievement of
complex thinking competency and all its subcompetencies. This is in accordance
with previous studies such as those conducted by Cruz-Sandoval, Vázquez-Parra,
and Amézquita-Zamora [21], who found that there is a natural development of the
complex thinking competence in students, although in their study, they do not specify
a specific course;

2. Although the critical thinking subcompetency did not improve the most, it did have
the highest means in both the women’s and men’s groups. The best improvement oc-
curred in the scientific thinking subcompetency. This is consistent with that identified
by Cruz-Sandoval et al. [45], who applied a similar study in a group of engineering
students and found a similar trend in which, although scientific thinking was not
the subcompetency with the highest mean, it was the one that showed the highest
development within a formative process;

3. Despite the numerical improvement, the men’s improvement in the critical thinking
subcompetency from the beginning to the end of the course was not statistically signif-
icant, but the female improvement was. This tendency to show a better perception on
the part of women had also already been identified by Vázquez-Parra et al. [27] who
applied EComplexity to a group of higher education students and found that women
not only showed the best averages but also showed the most favorable development;

4. Regarding final grades, females had the highest mean;
5. Although a slight correlation can be seen between the perceived achievement of

the critical thinking subcompetency and the participants’ grades, this relationship
cannot be proven statistically significant, remaining only as a possible association.
In this sense, it is not possible to argue that the level of engagement and analysis
performed in their class assignments could be directly influenced by their level of
critical thinking.

Despite the specific results of this study, it is feasible to identify that most of the
trends identified are in line with other studies previously conducted, which provides some
reliability to this implementation.

Academic Limitations and Implications

Thus, it is possible to point out that the objective of this article has only been partially
fulfilled, as the results show that the correlation between critical thinking and well-being is
not statistically significant. Even so, this does not imply that the results are not valuable,
especially because something that could be demonstrated is that critical thinking is the
subcompetency that yielded the best final results. Thus, it is recognized that this study
should be considered only as an exploratory approach to the subject and that its findings
are not conclusive or definitive.

It is recognized that this work was limited by the small sample size and only consider-
ing the students’ grades and no other student characteristics; however, we believe that the
results allow us to propose defined lines of research for the future of this study, which, as
indicated in the methodology section, was only approved by the university’s supervising
research group on an experimental basis. Additionally, we believe that the level of analysis
achieved, being only quantitative, can be perceived as limited, as it focuses on identifying
and not on describing the students’ perception. In this sense, we believe that it would be
very valuable to expand the methodology for future research in which, through qualitative
analysis, we can understand these results in greater depth.

Despite these limitations, future lines of work remain open as these results contribute,
albeit in a limited way, to the theoretical study of complex thinking and its subcompetencies,
inviting the need for further studies that relate this competence to the development of
people’s well-being. Additionally, these results can be valuable in a practical way, especially
for those universities concerned about the emotional health of their students who want to
implement pedagogical tools that contribute to well-being along with curricular training.
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5. Conclusions

The search for well-being and developing competencies such as complex thinking
or critical thinking are related elements despite seeming different. Well-being involves
individuals’ subjective assessment of their happiness and satisfaction, which can influence
the way they perceive their reality. In this sense, critical thinking provides people with
skills to analyze, evaluate and synthesize information, and construct reasoned judgments
of their environment and themselves.

Considering this, the present study had the objective of seeking quantitative arguments
to identify the possible relationship between the development of critical thinking and the
acquisition of emotional skills associated with well-being in a group of students of a course
that declares both intentions. Overall, this study did show that the perceived achievement
of critical thinking competency improved in the group in general, achieving significant
levels in both males and females. However, it failed to show a statistically significant
relationship between this improvement and the final course grades. Although a possible
association between these elements is indicated, it is essential to note that this relationship
could be complex and multifaceted, involving other factors, such as social support, personal
values, and cultural norms, not considered in this study. However, the study’s results are
valuable for shedding light on the possible relationship and its implications.

Author Contributions: Conceptualization, J.C.V.-P.; Formal analysis, P.S.-B.; Methodology, P.S.-B.
and P.E.A.-G.; Supervision, J.C.V.-P.; Validation, J.C.V.-P.; Visualization, A.E.-B.; Writing – original
draft, J.C.V.-P.; Writing – review & editing, P.S.-B., P.E.A.-G. and A.E.-B. All authors have read and
agreed to the published version of the manuscript.

Funding: The authors acknowledge the financial support from Tecnologico de Monterrey through
the “Challenge-Based Research Funding Program 2022”. Projects ID # I001-IFE001-C1-T1–E.

Institutional Review Board Statement: The study was conducted in accordance with the Declaration
of Helsinki and approved by the Ethics Committee of Writing Lab and Research for Complexity,
Institute for the Future of Education, Tecnologico de Monterrey (protocol ID 1207, appravol date 25
July 2023).

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

Data Availability Statement: The data that support the findings of this study are available on request
from the corresponding author.

Acknowledgments: The authors acknowledge the financial and technical support of Writing Lab,
Institute for the Future of Education, Tecnologico de Monterrey, Mexico.

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

References
1. Eaton, S.; Pethrick, H.; Turner, K. Academic Integrity and Student Mental Wellbeing: A Rapid Review. CPAI 2023, 5, 34–58.

[CrossRef]
2. Van den Borgerd, N.; Dijkstra, C.; Koole, S.; Seidell, J.; de Vries, R.; Maas, J. Nature in the indoor and outdoor study environment

and secondary and tertiary education students’ wellbeing, academic outcomes, and possible mediating pathways: A systematic
review with recommendations for science and practice. Health Place 2020, 66, 102403. [CrossRef]

3. Lua, V.; Chua, T.; Chia, M.A. Narrative Review of Screen Time and Wellbeing among Adolescents before and during the COVID-19
Pandemic: Implications for the Future. Sports 2023, 11, 38. [CrossRef] [PubMed]

4. Lyons, Z.; Wilcox, H.; Leung, L.; Dearsley, O. COVID-19 and the mental wellbeing of Australian medical students: Impact,
concerns and coping strategies used. Australas. Psychiatry 2020, 28, 649–653. [CrossRef]

5. ILO. Youth and COVID-19. Impacts on Jobs, Education, Rights and Mental Well-Being. Survey Report 2020. International
Labour Organization, 2020, ISBN: 9789220328606. Available online: https://www.ilo.org/wcmsp5/groups/public/{-}{-}-ed_
emp/documents/publication/wcms_753026.pdf (accessed on 8 August 2023).

6. Ramos, L.; Meador, A. College students’ grit, autonomous learning, and wellbeing: Self-control as a mediator. Psychol. Sch. 2022,
60, 53–77. [CrossRef]

7. Hoffman, K.; Elwin, C. The relationship between critical thinking and confidence in decision making. Aust. J. Adv. Nurs. 2004, 22,
8–12. Available online: https://search.informit.org/doi/10.3316/ielapa.404658904618484 (accessed on 6 August 2023).

https://doi.org/10.11575/cpai.v5i2.73748
https://doi.org/10.1016/j.healthplace.2020.102403
https://doi.org/10.3390/sports11020038
https://www.ncbi.nlm.nih.gov/pubmed/36828323
https://doi.org/10.1177/1039856220947945
https://www.ilo.org/wcmsp5/groups/public/{-}{-}-ed_emp/documents/publication/wcms_753026.pdf
https://www.ilo.org/wcmsp5/groups/public/{-}{-}-ed_emp/documents/publication/wcms_753026.pdf
https://doi.org/10.1002/pits.22760
https://search.informit.org/doi/10.3316/ielapa.404658904618484


Societies 2023, 13, 232 13 of 14

8. Cohen, M.S.; Freeman, J.T.; Thompson, B. Critical thinking skills in tactical decision making: A model and a training strategy.
In Making Decisions under Stress: Implications for Individual and Team Training; Cannon-Bowers, J.A., Salas, E., Eds.; American
Psychological Association: Washington, DC, USA, 1998; pp. 155–189. [CrossRef]

9. Morales, F.; Espigares, I.; Brown, T.; Pérez, J. The Relationship between Psychological Wellbeing and Psychosocial Factors in
University Students. Int. J. Environ. Res. Public Health 2020, 17, 4778. [CrossRef]

10. Schlesselman, L.; Cain, J.; DiVall, M. Improving and Restoring the Wellbeing and Resilience of Pharmacy Students during
a Pandemic. Am. J. Pharm. Educ. 2020, 84, 677–682. [CrossRef]

11. Tan, Y.; Huang, C.; Geng, Y.; Cheung, S.; Zhang, S. Psychological Wellbeing in Chinese College Students During the COVID-19
Pandemic: Roles of Resilience and Environmental Stress. Front. Psychol. 2021, 12, 671553. [CrossRef]

12. Visser, M.; Law-van Wyk, E. University students’ mental health and emotional wellbeing during the COVID-19 pandemic and
ensuing lockdown. S. Afr. J. Psychol. 2021, 51, 229–243. [CrossRef]

13. Muyan, M.; Demir, A. A Pathway Towards Subjective Wellbeing for Turkish University Students: The Roles of Dispositional
Hope, Cognitive Flexibility, and Coping Strategies. J. Happiness Stud. 2020, 21, 1945–1963. [CrossRef]

14. Guerra, J.; León, B.; Yuste, R.; López, V.; Mendo, S. Emotional Intelligence and Psychological Wellbeing in Adolescents. Int. J.
Environ. Res. Public Health 2019, 16, 1720. [CrossRef]

15. Yildirim, M.; Celik, F. Social Support, Resilience and Subjective Wellbeing in College Students. J. Posit. Sch. Psychol. 2021, 5,
127–135. [CrossRef]

16. Alkhatib, M. Investigate the Relationship between Psychological Wellbeing, Self-Efficacy, and Positive Thinking at Prince Sattam
Bin Abdulaziz University. Int. J. High. Educ. 2020, 9, 138–152. [CrossRef]

17. Tse, D.; Nakamura, J.; Csikszentmihalyi, M. Living well by “flowing” well: The indirect effect of autotelic personality on wellbeing
through flow experience. J. Posit. Psychol. 2021, 16, 310–321. [CrossRef]

18. Adams, Q. “No Amount of Baths Is Gonna Make You Feel Better:” Seeking Balance, Wholeness, and Wellbeing in Everyday
Self-Care. JUE 2019, 9, 19–32. [CrossRef]

19. Puscas, L.; Kogan, J.; Holmboe, E. Assessing Interpersonal and Communication Skills. J. Grad. Med. Educ. 2021, 13, 91–95.
[CrossRef]

20. Davis, S.; Hadwin, A. Exploring Differences in Psychological Wellbeing and Self-Regulated Learning in University Student
Success. FLR 2021, 9, 30–43. [CrossRef]

21. Cruz-Sandoval, M.; Vázquez-Parra, J.; Amézquita-Zamora, J. Student perception of the level of development of complex thinking.
An approach in university women in Mexico. Edu. Sci. 2022, 1–13. [CrossRef]

22. Silva, C.; Iturra, C. A conceptual proposal and operational definitions of the cognitive processes of complex thinking. Think. Ski.
Creat. 2021, 39, 100794. [CrossRef]

23. Morin, E. Introducción al Pensamiento Complejo; Gedisa: Ciudad de México, Mexico, 1990.
24. Jaaron, A.; Backhouse, C. Operationalisation of service innovation: A systems thinking approach. Serv. Ind. J. 2018, 38, 561–583.

[CrossRef]
25. Cui, L.; Zhu, Y.; Qu, J.; Tie, L.; Wang, Z.; Qu, B. Psychometric properties of the critical thinking disposition assessment test

amongst medical students in China: A cross-sectional study. BMC Med. Educ. 2021, 21, 1–8. [CrossRef]
26. Suryansyah, A.; Kastolani, W.; Somantri, L. Scientific thinking skills in solving global warming problems. IOP Conf. Ser. Earth

Environ. Sci. 2021, 683, 012025. [CrossRef]
27. Vázquez-Parra, J.; Castillo-Martínez, I.; Ramírez-Montoya, M.; Millán, A. Development of the Perception of Achievement of

Complex Thinking: A Disciplinary Approach in a Latin American Student Population. Educ. Sci. 2022, 12, 289. [CrossRef]
28. Vázquez-Parra, J.C.; Carlos-Arroyo, M.; Cruz-Sandoval, M.A. Social Entrepreneurship and Complex Thinking: Validation of

SEL4C Methodology for Scaling the Perception of Achieved Competency. Educ. Sci. 2023, 13, 186. [CrossRef]
29. Brown, S.A. Patterning Approach to Complexity Thinking and Understanding for Students: A Case Study. NEJCS 2019, 1, 6.

[CrossRef]
30. Drucker, J. Sustainability and complexity: Knowledge and authority in the digital humanities. Digit. Scholarsh. Humanit. 2021, 26,

86–94. [CrossRef]
31. Lewis, A.; Smith, D. Defining higher order thinking. Theory Into Pract. 1993, 32, 131–137. [CrossRef]
32. Sternberg, R.J. Critical Thinking: Its Nature, Measurement, and Improvement National Institute of Education. 1986. Available

online: http://eric.ed.gov/PDFS/ED272882.pdf (accessed on 8 August 2023).
33. Bailin, S. Critical thinking and science education. Sci. Educ. 2002, 11, 361–375. [CrossRef]
34. Facione, P.A. Critical Thinking: A Statement of Expert Consensus for Purposes of Educational Assessment and Instruction; The California

Academic Press: Millbrae, CA, USA, 1990.
35. Lipman, M. Critical thinking—What can it be? Educ. Leadersh. 1988, 46, 38–43.
36. Halpern, D.F. Assessing the effectiveness of critical thinking instruction. J. Gen. Educ. 2001, 50, 270–286. [CrossRef]
37. Willingham, D.T. Critical thinking: Why is it so hard to teach? Am. Educ. 2007, 109, 8–19. [CrossRef]
38. Ramírez, M.; Alvarez, I.; Sanabria, J.; López, E.; Alonso, P.; Miranda, J. Scaling Complex Thinking for Everyone: A Conceptual and

Methodological Framework. In Proceedings of the Technological Ecosystems for Enhancing Multiculturality TEEM21, Barcelona,
Spain, 26–29 October 2021; pp. 806–811. [CrossRef]

https://doi.org/10.1037/10278-006
https://doi.org/10.3390/ijerph17134778
https://doi.org/10.5688/ajpe8144
https://doi.org/10.3389/fpsyg.2021.671553
https://doi.org/10.1177/00812463211012219
https://doi.org/10.1007/s10902-019-00162-2
https://doi.org/10.3390/ijerph16101720
https://doi.org/10.47602/jpsp.v5i2.229
https://doi.org/10.5430/ijhe.v9n4p138
https://doi.org/10.1080/17439760.2020.1716055
https://doi.org/10.15273/jue.v9i2.9377
https://doi.org/10.4300/JGME-D-20-00883.1
https://doi.org/10.14786/flr.v9i1.581
https://doi.org/10.1080/15348431.2023.2180370
https://doi.org/10.1016/j.tsc.2021.100794
https://doi.org/10.1080/02642069.2017.1411480
https://doi.org/10.1186/s12909-020-02437-2
https://doi.org/10.1088/1755-1315/683/1/012025
https://doi.org/10.3390/educsci12050289
https://doi.org/10.3390/educsci13020186
https://doi.org/10.22191/nejcs/vol1/iss1/6
https://doi.org/10.1093/llc/fqab025
https://doi.org/10.1080/00405849309543588
http://eric.ed.gov/PDFS/ED272882.pdf
https://doi.org/10.1023/A:1016042608621
https://doi.org/10.1353/jge.2001.0024
https://doi.org/10.3200/AEPR.109.4.21-32
https://doi.org/10.1145/3486011.3486562


Societies 2023, 13, 232 14 of 14

39. Tobón, S.; Luna, J. Complex Thinking and Sustainable Social Development: Validity and Reliability of the COMPLEX-21 Scale.
Sustainability 2021, 13, 6591. [CrossRef]

40. Luna, J.; Tobón, S.; Juárez, L. Sustainability-based on socio-formation and complex thought or sustainable social development.
Resour. Environ. Sustain. 2020, 2, 100007. [CrossRef]

41. Ollinheimo, A.; Hakkarainen, K. Critical thinking as cooperation and its relation to mental health and social welfare. New Ideas
Psychol. 2023, 68, 100988. [CrossRef]

42. Tecnologico de Monterrey. Razonamiento Para la Complejidad. En Tecnologico de Monterrey, Competencias Transversales. Una Visión
Desde el Modelo Educativo Tec21; Tecnologico de Monterrey: Monterrey, Mexico, 2019; pp. 62–76.

43. Castillo-Martínez, I.; Ramírez-Montoya, M.; Torres-Delgado, G. Reasoning for complexity competency instrument (e-Complexity):
Content validation and expert judgment. Assess. Eval. High. Educ. 2022, (in press).

44. Williamson, D.F. The Box Plot: A Simple Visual Method to Interpret Data. Ann. Intern. Med. 1989, 110, 916. [CrossRef]
45. Cruz-Sandoval, M.; Vázquez-Parra, J.C.; Carlos-Arroyo, M.; Del Angel-González, M. Complex Thinking and Its Relevance in

Professional Training: An Approach to Engineering Students in a Mexican University. Int. J. Eng. Pedagog. 2023, 13, 100–119.
[CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.3390/su13126591
https://doi.org/10.1016/j.resenv.2020.100007
https://doi.org/10.1016/j.newideapsych.2022.100988
https://doi.org/10.7326/0003-4819-110-11-916
https://doi.org/10.3991/ijep.v13i3.36885

	Introduction 
	Theoretical Framework 
	Competencies and Skills Associated with Human Well-Being 
	Complex Thinking and Its Impact on Human Well-Being 
	Critical Thinking as a Relevant Cognitive Skill for Well-Being 

	Materials and Methods 
	Participants and Procedure 
	Instrument and Data Analysis 

	Results 
	Discussion 
	Conclusions 
	References

