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Abstract: The twenty-first century’s society experiences new challenges in being immersed in a
new paradigm of the educational system. Higher education institutions should train professionals
so that they are able to experience real situations in order to encourage reflection on affective,
aesthetic, and ethical dimensions of these people in their relations with the natural and sociocultural
environment. Learning strategies must allow the acquisition of creative, active, and applied
knowledge as well as the development of critical thinking. According to the experiential learning
theory, to achieve this, higher education should use student-centered interactive and collaborative
teaching methodologies and focus studies on the skills that graduates must have, promoting student
know-how, initiative, and autonomous learning. Business simulations are instruments that fulfil the
above characteristics, facilitating learning. The objective of this research was to provide a model
that identifies the determining factors (simulation’s realism and structure, perceived usefulness,
and students’ learning motivation) in the effectiveness of using these tools to develop critical thinking
focused on sustainability. Three hundred and twenty-six surveys completed by undergraduate
students were obtained, which used a structural equation model (SEM) to analyze the influence of
realism, simulation structure, perceived usefulness, and students’ motivations to develop critical
thinking. The outcomes according to the experiential learning theory showed that the game’s realism
lets students perceive its usefulness and, together with an adequate simulation structure, determines
the students’ learning motivations by developing critical thinking.

Keywords: higher education; sustainability; critical thinking; experiential learning theory; business
simulations; structural equations

1. Introduction

A Knowledge Society is characterized by scientific progress and globalizing interests.
New communication channels that facilitate mass dissemination of information to all social and
economic classes support the assimilation and systematization of knowledge, as well as creativity and
innovation [1] and systematic thinking and teamwork [2].

Rapid technological evolution is transforming the world’s social, cultural, and ecological aspects.
Given that the environment is everything around us and any activity we carry out generates an impact
on it, economic development, understood as the use of resources to improve our lives, can cause
negative impacts in the environment if indefinite economic growth is planned [3].
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Sustainable development has taken on great importance; the United Nations [4] (p. 54) considers
“sustainable development is development that meets the needs of the present without compromising
the ability of future generations to meet their own needs”. It seeks to achieve economic and social
development as well as environmental protection in a balanced way. However, despite all the initiatives
undertaken to raise awareness of the need to conserve natural resources, because they are not an
inexhaustible source of resources, environmental deterioration has not yet been stopped [5].

For this reason, in the 21st century, people not only need to know but also must develop skills
and abilities that enable them to manage information and knowledge. To respond accordingly to
these changes, a new pedagogical paradigm has been necessary, from which new content and teaching
methods are designed, focusing on what is learned rather than what is taught, favoring students’
autonomous learning under the teachers’ guidance.

Thus, the educational model should facilitate students in observing, imagining, and doing, in such a
way that they are able to grasp the meaning of what they study and develop skills and attitudes that allow
them to successfully solve tasks in specific social contexts. Ultimately, this model is based on learning to
think and do [6].

Business simulations are pedagogical tools adjusted to the new educational environment by
providing a simplified model of reality that allows students to act under pressure without companies
having to assume any additional costs due to mistakes made [7]. The participants are faced with
problems that require their active involvement, forcing them to conduct investigations to subsequently
make decisions that they deem appropriate. Therefore, students ask questions, generate and explore
their own theories, and, throughout this process, construct their own knowledge.

However, there is no consensus on the usefulness of business management simulations to meet
learning objectives. Thus, the objective of this research is to provide a model that reveals the determining
factors in the effectiveness of using these simulations for the development of critical thinking.

2. Theoretical Framework

This section begins with an analysis of business simulations as a pedagogical tool.
Next, the importance of educating for sustainability is analyzed. Then, critical thinking within
higher education and the relationship between experiential learning and business simulations are
discussed. Finally, the hypothesis and the research model to be analyzed is outlined.

2.1. Business Simulations as a Pedagogical Tool

A business simulation’s objective is to replicate the characteristics and behaviors of a real system, where
game attributes such as competition, rules, and opportunities for cooperation have been incorporated [8,9].

The participants must face challenges based on a situation related to the business world.
These participants assume a role (either individual or collectively, depending on the role), and they
have to make decisions that will affect the outcomes of the environment they manage, generating
different responses depending on the actions taken by the participants.

Although there are simulations that do not use computers, such as role play, laboratory
experiences, problem-solving or the case method, this article focuses on computer simulations, also
called business simulations.

Today, computer simulations are increasingly realistic, thanks to technological changes in the
tangible components that make up computers (hardware) as well as the programs that enable their use
(software) [10,11], making technological changes become cognitive tools that allow students to face real
problems [12].

The participants must seek, understand, integrate, and apply the basic concepts of the subject
addressed, as well as those related to it, preparing an assessment of information needs and, from this,
constructing knowledge through the actions they perform [13]. In addition, once the simulation has
been completed, the participants’ reasons for making the different decisions and the resulting outcomes
encourages reflection, learning, and the development of creative, critical thinking [14–16].
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There is extensive literature related to the competencies [17] or capabilities [18] that can be
developed and put into practice using business simulations [19–21] (in advance, we used the term
competencies considered from the perspective of European Higher Education Area-EHEA, since the
study was developed in this area). Studies such as those of Herrington and Herrington [22] and
Herrington et al. [23], based on the principles of authentic learning, affirm that having participants
seek, understand, integrate, and apply the basic concepts of the subject dealt with, as well as related
ones, managing to elaborate a diagnosis of information needs, and from this, build knowledge,
is using technology as cognitive tools rather than for the dissemination of content and information.
However, simulations are not always useful as pedagogical tools [24,25], and there are even studies
that mention the drawbacks of this method compared to conventional methods [25,26]. One possible
explanation for the discrepancies mentioned is that the success or failure of simulations in learning
depends on the characteristics they present and how they are introduced in the classroom [27–30].

Hence, analyzing the variables or factors that play a relevant role in a learning environment is
important so that a theoretical framework can be established to introduce this methodology and obtain
the desired learning outcomes [31].

2.2. Sustainability and Education

In the current information and knowledge society, it is necessary to introduce an ethical component
directly related to environmental protection, fostering actions aimed at sustainable production and
consumption into higher education. Nature and environment are not an inexhaustible source of
resources; therefore, their protection and rational use are necessary.

UNESCO, as a specialized agency of the United Nations, in its 2030 agenda analyzes education
and its challenges for the future, pointing out that universities should exert leadership in promoting
interdisciplinary and ethically forms of education oriented towards Sustainable Development Goals [32].

For this reason, higher education institutions have quickly assumed their role as trainers and have
introduced into their curricular itinerary actions whose main objective is to join efforts towards a more
inclusive, fair, and solidary society facilitating transformation towards sustainability [33].

2.3. Higher Education and Critical Thinking

When establishing their objectives, universities must consider the new social model based on
knowledge. That is why higher education institutions are now changing the educational paradigm,
from a model based almost exclusively on the transmission of knowledge to another that is based on
flexibility and more involvement from teachers [34]. The objective of this model is the comprehensive
education of individuals, involving social and affective behaviors as well as cognitive, psychological,
sensory, and motor skills that allow them to respond successfully to a work or research activity.

Additionally, including work competencies in teaching guidelines compels academic institutions
to consider the social, scientific, and technological changes that have occurred in recent years, which
generate continuously renewing employment models and consequently require students to have an
education that prepares them for jobs that do not yet exist [35]. Therefore, the knowledge society requires
new graduates to be creative and have the ability to think critically and solve problems [7,36–38].

In this regard, critical thinking is a complex ability and is related to other abilities, such as
having an open mind, being flexible, being able to identify arguments and assumptions, recognizing
relationships, evaluating evidence, and drawing conclusions. For Ennis [39] (p. 6), this is understood
as “rational and reflective thinking, when deciding what to do or believe.” Developing this way of
thinking is therefore a priority in higher education [40–43].

Empirical studies have shown that critical thinking in students can be developed using
student-based learning strategies and having them face everyday problems that require approaches
to reasoning that allow them to construct new knowledge, based on the mindsets they already
have [8,44–46]. Thus, by facilitating the planning, adaptation, and reflection used to solve the problems
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posed, business simulations constitute an adequate tool for students to construct knowledge and
therefore represent an element that facilitates the development of critical thinking [7,47–50].

2.4. Experiential Learning and the Business Game

The concept of experiential learning, introduced by Carl Rogers in 1969 [51] and later developed
by Kolb [52], is based on the idea that knowledge is constructed by transforming experience into
a conceptualization.

The aim is to involve the individual in a direct interaction with what is being studied.
However, experience alone does not guarantee learning. A process of personal reflection is also
needed, in which meaning is constructed from the experience lived [53].

Thus, the theoretical framework that is used most to explain experiential learning is the
Lewinian Model [52]. This model is made up of four phases or stages organized in a circular
process, where students proceed through the phases successively. The model starts with a specific
experience (immersion), which is observed and analyzed by the individual (reflection), creating abstract
generalizations (conceptualization) that are later actively experienced or verified by the students
(application). After applying a new specific experience, the learning cycle begins again.

By understanding learning as a continuous process of conflict resolution, it is possible to connect
the aspects studied theoretically to their application in practice. A student can have unlimited
information or ways to access it. However, it is when students face real situations and are able to
directly apply the information they have, giving the information meaning and interacting with the
information, that they achieve significant, contextualized, and transferable knowledge [53].

Within this line, heutagogy [54] defends the need for an educational methodology for adults, based
on the study of self-determined learning under the concepts of autonomy and freedom. This approach
considers the student as the main agent of their own learning that occurs as a result of personal
experiences in interaction with their environment. Learning is considered an active and proactive
process, a nonlinear process that strengthens the student’s ability of learning to learn through reflective
processes, allowing deeper knowledge. The teacher is the facilitator of information, and the student
determines what and how to learn [55–57].

All of the above leads to a change in the role of teachers, as they will no longer be responsible
for transmitting the information. Instead, their mission will be to organize and facilitate meaningful
experiences aimed at individual student needs [58].

Despite its pedagogical potential, experiential learning’s practical application has proven
difficult [59]. The simulation method, and business simulations specifically, is a tool that has
demonstrated its usefulness in experiential learning [60], since it provides “the confluence of systemic
knowledge, practice, emotional involvement and social embeddedness that creates the potential to
achieve results that no other methods can match” [61] (p. 824).

The necessary foundation for learning is the simulation game’s ability to develop a realistic and
appealing experiential situation [62]. The circular experiential learning process begins with students
interacting in a real-life situation confronted by business executives. The students must incorporate
concepts to develop strategies, conduct analyses, and learn from the results obtained, which can all be
completed individually or in teams [63].

2.5. Research Model and Working Hypothesis

Although business simulations must be entertaining by definition [64], if the ultimate goal
is to support the learning activity and the development of critical thinking in students, they
should incorporate rules, predetermined goals, and actions that allow experiencing uncertainty
and unpredictability and let players immerse themselves, cognitively and effectively, in the competitive
environments on which they are based [65]; that is, they must be realistic and well structured.

Realism refers to the extent to which the simulation emulates the real world and, although
it cannot be an exact reflection of reality, it must be a reasonable abstraction of both physical and
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functional levels. The former refers to the environment that it represents, how it shows this, and what
sounds it uses; the latter measures the different responses to the player’s actions, capturing the possible
complexities in business as well as the situation’s narrative and interactivity.

According to the theories of experiential learning, students value learning from real cases [48],
and although gaining knowledge in a virtual environment is comparable to that of an analogue
environment [66], the realism presented by business simulations enhances the ability to associate prior
experiences or knowledge with new situations, testing the participants’ abilities to analyze situations
when making quick decisions about unexpected events, when optimizing resources and coordinating
skills must also be considered.

Lemay et al. [67] show that students find learning environments that can reproduce real or potential
situations using technology are useful because they allow the students to apply their knowledge and
skills, facilitating reasoning in new situations they may later encounter in their jobs. In addition,
studies such as those by Bambini et al. [68] and Burns et al. [69] reveal that students find simulations
that are true to reality useful because this enables them to gain self-efficacy, confidence, and critical
thinking. Therefore, from the above, we propose the first hypothesis:

Hypothesis 1 (H1). The realism introduced by business simulations positively and significantly influences the
perceived usefulness by students.

In addition, students perceive the activity as useful, and from its use, they can improve their
performances in skills or the acquisition of knowledge [70–72] by immersing themselves cognitively
and effectively in the environments and challenges that the activity presents.

Since motivation can be acquired, maintained or increased [73–81], when students have to
overcome a challenge with characteristics analogous to reality, but at their own pace and without risks,
they are able to relax and manage their stress. Consequently, they feel immersed in the process and
thus increase their intention to understand, attempting to connect new ideas to prior knowledge and
examining the logic of the facts. Ultimately, they can draw conclusions, all within an experience they
find fun. From this approach, we provide the second hypothesis:

Hypothesis 2 (H2). The perceived usefulness of the simulation positively and significantly influences the
students’ learning motivation.

The computer simulation’s structure embodies the objectives, rules, explanations, and tasks that it
presents. Since student satisfaction will depend on the game’s ability to meet the students’ expectations,
the credibility of players’ involvement, and their degree of assimilation, business simulations must
present a challenge that stimulates curiosity in the participants and thus actively involves the students
in the learning process [82–84].

This challenge must test the knowledge or skill levels of students, but it should only minimally
exceed the potential competence of the learners to overcome the obstacles. Otherwise, this feature
could frustrate students before they complete the game [75,85–88].

By having to overcome real challenges to achieve the simulation’s objectives and by following
clearly explained rules and principles, the participants face a competition with a designed challenge,
which encourages curiosity and guides them towards the goal. In the case of education, the goal is to
motivate students to learn or continue learning [89–93].

From the previous approach, we provide the third hypothesis:

Hypothesis 3 (H3). The structure of business simulations positively and significantly influences students’
learning motivation.

Motivation and learning are interdependent processes because they are links between cognitive and
motivational factors that directly influence the commitment students have towards their learning [94].
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Much of the literature on motivation refers to the distinction between intrinsic motivation, which
is inherent in the individual, and extrinsic motivation, which comes from external contingencies as
positive or negative reinforcement, suggesting that different motivational aspects will have different
consequences in learning [95,96].

In this study, motivation is considered the motivation students have to learn, conceptualized from
the intrinsic perspective. One premise of the cognitive theories of motivation is that motivation is
ever-changing and sensitive to the context [97]. Therefore, it is important to attend to the affective and
motivational components of the teaching-learning process to promote willingness from students to
learn and to continue learning [89,90,93].

Works such as those by Dondlinger [98], Ebner and Holzinger [99], and Shakroum et al. [100] show
that business simulations, by providing a motivating and enjoyable learning environment, promote
higher order cognition and the development of skills and knowledge necessary for academic and
professional success. Hence, we provide the following hypothesis:

Hypothesis 4 (H4). Students’ learning motivations positively and significantly influence critical thinking.

In Figure 1, the four hypotheses of this study are summarized in the research model to be analyzed.

Figure 1. Research model.

3. Methodology

The study’s target population consisted of students enrolled in the School of Economics at the
University of Valencia (Spain) during the 2017–2018 academic year. In total, 326 valid responses were
obtained, representing 83% of the sample.

For three consecutive weeks, students participated in business simulations developed by the
Massachusetts Institute of Technology (MIT). Ninety minutes were allocated for each business
simulation, and the experience was divided into four stages, which we shall describe in detail.

We used 2 business simulations related with sustainability and climate change [101]: (1) Fishbanks:
A Renewable Resource Management Simulation that “provides the opportunity for students to learn
about the challenges of managing resources sustainably in a common pool resource setting, with
realistic resource dynamics.” “Fishbanks is a multiplayer web-based simulation in which participants
play the role of fishers and seek to maximize their net worth as they compete against other players and
deal with variations in fish stocks and their catch. Participants buy, sell, and build ships; decide where
to fish; and negotiate with one another.” (2) World Energy: A Climate and Energy Policy Negotiation
Game, “to enable participants to learn about climate and energy policy in an interactive setting and
explore the dynamics that arise between various stakeholders and economic sectors when addressing
climate change. World Energy focuses on the climate impact of energy supply, agriculture, economic
consumption, and more. Participants also develop skills in negotiation, presentation, and policy
evaluation.” These simulations were selected because they offered a realistic scenario of sustainability
and climate change, analyzing its ethical implications and encouraging critical analysis and teamwork.

In the first stage, the activity was explained, that is, how the simulation worked and what the objectives
were, so that the participants had an idea of a situation they were going to face. In addition, the participants
were allowed to access the game and all the provided materials related to it, so students became familiar
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with the tool. In a second stage, the participants had to complete a report in which they analyzed potential
strategies to follow and their advantages and disadvantages. The game was played in the third stage.
After each game, the participants obtained some results, and after analyzing the results, they could change
the variables and the strategy or continue with the same variables and strategy. The fourth and final stage
was individual reflection provided by the students about the results.

Once the simulation was finished, the teams explained their strategy, their decisions, and how the
results evolved. The teachers knew the decisions made and the results obtained by all the participants,
so they could point out, expand upon or highlight aspects they felt necessary, especially related to the
learning objectives and the purpose of the activity.

At the end of the activity, a survey was distributed to the students, with completion being
voluntary and anonymous. The questionnaire was prepared based on reviewing previous studies,
which allows for continuity and comparability with the results of other research. A five-point Likert
scale was used to measure the level of agreement or disagreement students had in relation to 18 items.
Once the questionnaire was prepared, it was reviewed by a group of teachers with expertise in the
subject, who evaluated the relevance of each of the items for the phenomenon that it was intended
to measure. They also evaluated each item’s clarity and precision and changed any items that could
cause problems when measuring or interpreting with respect to the theoretical concept and items that
were initially considered confusing.

In Table 1, the items used to measure each of the study variables are summarized. Thus, to measure
the realism of the simulation, three items are used [71,102], four items to measure perceived
usefulness [29,71,103], three items to measure simulation structure [29,30], four items to measure learning
motivation [29,71,104,105], and four items to measure the development of critical thinking [8,106].

Table 1. Analysis of the dimensionality, reliability, and validity of the scales of measurement (fully
standardized solution).

Item Factor Loading t-Value

Realism of the simulation (CR: 0.86; AVE: 0.67)
The realism of the images motivates me to learn. 0.860 25.407
The progressive and logical changes in the images make me want to find out more
information about the subject. 0.755 16.448

The realism of the images helps me understand the topics covered in theory classes. 0.836 18.516

Perceived usefulness (CR: 0.90; AVE: 0.69)
The business simulations allow me to finish my studies in less time. 0.752 11.983
The business simulations increase my learning efficiency. 0.869 15.063
The business simulations improve my learning performance. 0.872 19.655
The business simulations allow me to advance at my own pace. 0.826 13.189

Simulation structure (CR: 0.84; AVE: 0.65)
The objectives of the business simulations are clearly presented. 0.846 25.292
The tasks in the business simulations are easy to follow. 0.759 14.103
The business simulations provide all the information and support necessary during their use. 0.802 17.305

Learning motivation (CR: 0.89; AVE: 0.66)
I prefer to choose a course that generates curiosity, even if it is more difficult than others. 0.767 14.050
Learning with business simulations was fun. 0.738 12.052
The content, activities and how the business simulations were presented helped keep
my attention. 0.853 20.373

I feel that my academic performance improves after using business simulations. 0.890 22.244

Development of critical thinking (CR: 0.87; AVE: 0.63)
I asked many questions during the learning process. 0.760 17.610
It is important to understand other people’s points of view to solve a problem. 0.719 15.801
It is important to justify the choices I make in business simulations. 0.893 23.529
I think most problems have more than one solution. 0.803 25.557

Fit of the model: Chi-squared = 121.0449, df = 112, p = 0.26335; RMSEA (root mean-square error of approximation)
= 0.011; CFI (comparative fit index) = 0.998; NNFI (Bentler-Bonett non-normed fit index) = 0.997.
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4. Results

In this section, scale validation and causal relationships are analyzed. In the first phase of
the analysis, we focused on the study of the psychometric properties of the constructs considered.
From the confirmatory factor analysis of the 18 items that ultimately make up the study, we obtained
five dimensions: realism of the simulation, perceived usefulness, simulation structure, learning
motivation, and development of critical thinking. As shown in Table 1, the probability associated with
chi-squared reaches a value higher than 0.05 (0.26335), indicating an overall good fit of the scale [107].
The convergent validity is demonstrated in the following two ways: first, because the factor loadings
were significant and greater than 0.5 [108–110]; and second, because the average variance extracted
(AVE) for each of the factors was higher than 0.5 [111]. The reliability of the scale was demonstrated
because the composite reliability (CR) of each of the dimensions obtained is higher than 0.6 [109].

Table 2 shows the discriminant validity of the construct considered, evaluated through AVE [111].
For this, a construct must share more variance with its indicators than with other constructs of the
model. This occurs when the square root of the AVE between each pair of factors is higher than the
estimated correlation between those factors—as does occur here, thus ratifying its discriminant validity.

Table 2. Discriminant validity.

Realism of the
Simulation

Perceived
Usefulness

Simulation
Structure

Learning
Motivation

Development of
Critical Thinking

Realism of the simulation 0.818
Perceived usefulness 0.638 0.831
Simulation structure 0.712 0.543 0.803
Learning motivation 0.320 0.348 0.613 0.814

Development of critical thinking 0.251 0.185 0.508 0.321 0.796

Below the diagonal: correlation estimated between the factors. Diagonal: square root of average variance
extracted (AVE).

To test Hypotheses 1 to 4, we next performed an analysis of the causal relationships (Table 3).
This analysis is adequate because the probability of the chi-squared is higher than 0.05 (0.07239), CFI
(0.995) and NNFI (0.993) were close to unity, and RMSEA was close to zero (0.019). The result of the
analysis shows that the four relationships posited in the model are supported. Thus, the realism of
the simulation is an antecedent of the perceived usefulness (H1). Learning motivation is determined
by perceived usefulness (H2) and simulation structure (H3). Finally, learning motivation acts as an
antecedent of the development of critical thinking (H4).

Table 3. Structural model relationships obtained.

Hypothesis Path Parameter t-Value Results

H1 Realism of the simulation→Perceived usefulness 0.661 9.034 Supported
H2 Perceived usefulness→Learning motivation 0.179 3.581 Supported
H3 Simulation structure→Learning motivation 0.227 4.858 Supported
H4 Learning motivation→Development of critical thinking 0.325 5.359 Supported

Fit of the model: Chi-squared = 143.2901; df = 120; p = 0.07239; RMSEA = 0.019; CFI = 0.995; NNFI = 0.993. R2

Perceived usefulness: 0.432. R2 Learning motivation: 0.532. R2 Development of critical thinking: 0.571.

5. Discussion

One learning objective in higher education is the ability to think critically and creatively to solve
problems and respond to changes in economic and social conditions. University students have grown
up in an environment where technologies follow one after another at a rapid pace, and they are used in
all facets of their lives, that is, for entertainment, fun, communication, and information, which implies
that these generations are developing new cognitive abilities and learning styles, where learning is
more linked to trial and error processes than to logical procedures [112]. For this reason, this study
has evaluated the effectiveness of using business simulations to develop critical thinking in higher
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education, analyzing the impact of the game’s realism and structure, the perceived usefulness by
students, and the learning motivation.

The results obtained show that the realism of the game allows a student to perceive its usefulness,
which, together with an appropriate simulation structure, determines the student’s motivation to
learn, concerned with being well-informed (since problems have more than one solution) and keeping
an open mind to other points of view, which ultimately develops critical thinking. Thus, a business
simulation’s realism and structure are determinants in the effectiveness of this pedagogical tool on
students’ learning motivations and improving their academic performance, which is consistent with
previous findings [113].

The realism of the simulation catches the students’ attention and awakens their interest in the
topics presented, which facilitates the perceived usefulness of these tools. If, in addition to being useful,
these tools allow students to learn at their own pace, they are cognitively and effectively immersed.
This result aligns with those of Bambini et al. [68], Burns et al. [69], and Ariza [53], who maintain that
students, when faced with real-life situations, gain a better understanding of topics covered in theory,
confirming that simulations are a good method for overcoming the breakdown that tends to exist
between theory and practice. In addition, when there is no single solution to address the complexities
of the environment, students must reflect and apply the knowledge acquired in theory classes or seek
new knowledge, and if they are also able to find realistic solutions to the problems posed, they perceive
the activity they are engaged in as useful.

However, an appropriate simulation structure generates motivation in students and, thus, critical
thinking. In a virtual learning environment, a high degree of realism will not necessarily facilitate the
development of conceptual understanding [71], as it is also important that the business simulation’s
objectives, rules, and tasks are clearly explained and directed towards motivation to improve student
learning experiences.

6. Conclusions

This study furthered our understanding in the effectiveness of the use of renewable resource
management-based simulations to develop critical thinking. The results indicated that development
of critical thinking is directly determined by learning motivation. Learning motivation is directly
influenced by structure of the simulation and perceived usefulness. Finally, perceived usefulness is
determined by realism of the simulation.

This contribution has conceptual and practical implications to achieve the learning objectives in higher
education. In this regard, the results obtained provide evidence that renewable resource management-based
simulations applied to higher education boost critical thinking, developing competencies related to
sustainability. This result is in accordance with experiential theory, which proclaims that knowledge is
constructed through the transformation of experience into a conceptualization [51], achieving learning by
going through a process of reflection on the experience lived.

One of the practical implications is that the needs suggested by present-day society have made
education systems adapt, promoting the learning of a set of abilities, skills, and criteria that allows
for constantly evolving problems arising in the students’ environment to be solved responsibly and
effectively. Higher education must design teaching strategies with instruments that contribute to
achieving the proposed learning objectives. Business simulations are sophisticated instruments that
reproduce reality with excellent precision and are a good tool, since they offer the opportunity to
observe individual behavior under pressure, without companies having to assume any additional cost
for the errors made.

The use of renewable resource management-based simulations could complement activities
traditionally carried out in the classroom, since appropriately combining them with other material
could encourage students to try to find bolder solutions, without any risk, allowing them to complete the
simulation to achieve the objectives. By having the participants face economic, social, and environmental
problems that require their active involvement, they have to investigate and make decisions. In addition,
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students can learn about the challenges of managing resources sustainably in a common pool resource
setting. Therefore, students ask questions, generate and explore their own theories, and, throughout
this process, create their knowledge.

Thus, simulations are a useful pedagogical tool in learning by promoting intrinsic motivation
among students, fostering commitment, developing skills, and increasing the development of critical
thinking. Higher education is advised to include simulations in their educational processes, since
simulations support extensive learning from two different areas: (1) They are a bridge between theory
and practice, allowing students the opportunity to gain experience through involvement, and (2)
they facilitate learning through the actions they carry out and their consequences, since, when the
participants perceive a reality, they think and make decisions to achieve their final objective [13].
Therefore, both universities and teachers should make an effort to encourage the use of business
simulations to attain greater learning, and university professors thus must take on a new role, going
from being transmitters of knowledge to being organizers of real experiences that generate knowledge,
guiding students and setting clear rules and principles to generate motivation in students and, thus,
critical thinking, which aligns with the results of Manolis et al. [58].

One of this study’s limitations involves the latent variables analyzed (game realism, simulation
structure, perceived usefulness and motivation), which explain approximately 60% of critical thinking,
but it would be interesting to extend this work by incorporating new constructs to increase the variance
explained. Next, these results have been obtained from surveys of students in one academic year and
in a specific school. The study should be carried out in other years, other schools, and other universities
to see if similar results are found and thus obtain a greater degree of generalization of the results.
Finally, these results have been obtained from surveys conducted with university students. We believe
that it would be interesting to carry out studies that investigate the opinions of graduates, professors,
and professionals regarding the usefulness of business simulations to generate learning.
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