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Abstract. This study intends to determine the variables influencing the learning
of students when they use business simulators in class. To this end, an
exploratory stage is conducted to create a model, which proposes that students’
knowledge and skills related to information and communication technology,
their motivation for using a simulator during the subject, productive feedback
from teachers, simulation realism, perceived ease-of-use and perceived useful-
ness determine their degree of learning. Then, a conclusive stage is carried out,
in which 120 Industrial Engineering students and former students were sur-
veyed. These students had taken the Marketing subject between 2011 and 2016,
where Markops business simulator was used. The results show that students’
motivation and the usefulness perceived from using the simulator as a learning
tool are the variables that influence learning degree the most. In addition,
feedback from the teacher, simulation realism and ease-of-use of the simulator
also positively influence learning. On the contrary, the impact of knowledge and
skills related to ICT’s is non-significant. Finally, the consequences of these
structural relationships are discussed.
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1 Introduction

Simulation-based information consists in “learning-by-doing” or “making decisions in
real scenarios”. This kind of learning facilitates the adherence or retention of infor-
mation as well as the development of increased intuition when making real decisions [8].

Evidently, the use of business simulators should be implemented in the business
departments of higher education institutions to improve the education outcomes of
students. In this regard, Ruiz et al.[9] proposes that simulators enable an environment
favorable for building knowledge, developing cognitive skills, enrichening the teaching
field by means of educational technology, constructing a new dynamic learning way,
showing the inter-disciplinarily between different fields and increasing the options for
more innovative lessons.

The initial idea of using information and communication technologies in the
classroom gives rise to several methods, such as the flipped classroom methodology,
which consists in making students use these technologies before class so they have
beforehand knowledge of the contents to be addressed. Additionally, ICTs are related
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to active learning [1], because they are used as teaching tools through which students
can perform their tasks in the classroom.

Therefore, we decided to conduct a study on the use of ICTs, specifically simu-
lators, to determine to which extent these variables are positively related to students’
academic performance and learning results. The simulator selected for this study is
Markops, a marketing simulation software designed for teachers who seek bringing real
world experience to their students or to business people who are new to the marketing
field [13]. This software is used as part of the Marketing I subject imparted to Civil
Industrial Engineering students from Universidad Técnica Federico Santa Maria.

Finally, based on the concerns about how to make better decisions about the use of
CITs in the classroom, we arrived at the following question: what factors influence and
condition learning in the Marketing I subject attended by Civil Industrial Engineering
students when the software Markops one is used? How can the learning associated with
this tool be assessed or measured?

2 Literature Review

The advance information and communication technologies (ICTs) have experienced
over the years has been fundamental to the current society and educational systems. In
the higher education context, ICTs are key for a change toward a new teaching model.
In fact, there is an ongoing implementation process of new technological tools in
different learning and training settings related to health sciences, engineering, among
other fields [6].

Nowadays, knowledge about ICTs plays a fundamental role in globalization, but
also in the culture and learning development of people. ICTs has been widely accepted
as tools for student learning, and as an indicator of the development of a region or
country. However, although some teachers are still reluctant to use them, the use of
these technologies has increased steadily [3].

The term ICT is fairly new. It was first used in 2008 (Deterding, Dixon, Khaled, &
Nacke, 2011) in the business area and referred to the use of game elements to attract,
convince, encourage or persuade users to perform certain actions. In educational con-
texts, gamification refers to using game elements with the purpose of making students
engage, motivating them to action and promoting learning and problem-solving [4].

Simulations have always been present in the life of human beings, regardless the
time or place, as their nature is emulating actual situations before acting or making
decisions in real life. This may been seen in several areas, such as sports, the army, civil
protection, aviation, space missions, etc. [8].

According to Ruiz and Ruiz [10], current higher education should lead to the
training of efficient and effective professionals who respond to the needs of society and
solve the problems identified in their different areas of action. In this sense, simulation
allows students to learn in a practical way, by discovering and creating hypothetical
situations. Therefore, using simulators has the advantage of stimulating students to
develop decision-making skills and to learn to work in teams. Additionally, students
have the opportunity to deal with situations from a practical standpoint. In connection,
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the efficacy of an educational game depends to a great extent on the quality of the
simulation, i.e., how accurately represents behavior in the real world [5].

Simulators or business games are an e-learning method that is relevant to man-
agement training, and through which students can acquire certain skills and compe-
tences beyond the skills promoted by traditional methodologies. Their use, as in the
case of ICTs, has progressively increased over time, especially in business schools,
universities, and professional associations around the world [2].

Fito et al. [2] analyzed the relationship between generic competences (e.g.,
decision-making, creativity, group or individual conflict resolution, use of new tech-
nologies, among others) and the learning results perceived by students through a
business game. Serradell [11] researched the effect of using business simulators on
competence and concluded that simulators exhibit a series of positive elements related
to the competences acquired and developed by people participating in simulations. In
addition to the competences associated with the use of technologies, those related to
personal competence, such as time management, delegation of tasks, or integration of
ethics to decision-making, stand out. Group competences such as conflict resolution,
making deals or accepting others’ influence also add to the positive effect of simulators.

Urquidi & Calabor (2014) studied the factors determining the efficacy of simulation
games as teaching tools and concluded that the realism of simulation games allowed for
achieving the learning goals of the course. In the same line, Tao et al. [12] demon-
strated that the perception of the game and learning outcomes positively influence
students’ satisfaction, which increases the intention to use computer simulation games.
Additionally, the sense of use and perceived attraction play a critical role in perceived
happiness or joy. Ease-of-use perception was also positively influenced by perceived
attraction. The results of students’ perspective provide a strong support for adopting or
continue using simulation games in the classroom [12].

3 Methodology

The methodology of this work comprises two stages. The first one consists in an
exploratory stage aimed at collecting data on previous models for assessing the use of
ICTs and business simulators in the classroom to create a research model and an
assessment instrument for the following stage.

After the first stage, based on Uriquidi and Calabor [14] and Tao et al. [12] works,
the model shown in Fig. 1 is proposed. The model considers that the following
independent variables influence students’ learning: knowledge and skills, motivation,
productive feedback, simulation realism, perceived ease-of-use and system usefulness.
On the other hand, the dependent variable taken into account is learning degree.

Based on the model shown in Fig. 1, the following causal relationships are
established as hypotheses:

H1: The student’s knowledge and skills related to the use of ICTs have a significant
impact on the degree of learning through the business simulator.

H2: Productive feedback provided by the teacher about the business simulator has a
significant effect on the learning degree of students.
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Fig. 1. Proposed model

H3: The realism of the market simulation provided by the software has a significant
effect on the learning degree of students.

H4: The ease-of-use perceived from the market simulator has a positive impact on
the learning degree of students.

H5: The business simulator perceived usefulness has a significant impact on the
learning degree of students.

H6: The student’s motivation for using the market simulator has an effect on the
learning degree of students.

After obtaining the model proposed, a questionnaire with 37 questions was created;
out of these, the first 8 initials were about demographic information and the rest 29
about the observable and latent variables, measurements on a likert scale of 1 to 5, as
shown in Tables 1 and 2. A univariate analysis was applied to the first 8 questions to
characterize the sample.

The field operation was conducted between April and June 2017. Invitations to
participate were sent via e-mail to students and formers students who attended Mar-
keting I between 2011 and 2016, as the simulator was part of the subject’s method-
ology. The questionnaire was applied to more than 700 students and former students
from the Industrial Civil Engineering daytime and night time program, who were
attending Casa Central Valparaiso and Vitacura campus. In total, 210 students com-
pleted the whole questionnaire. Afterwards, a reliability analysis was conducted on the
scales used, and Cronbach’s alpha was calculated for each dimension. Then, a struc-
tural equation modeling was computed for the proposed model using IBM SPSS Amos.
Finally, results were discussed.
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Table 1. Observable variables of the model [12]

Perceived usefulness

Business simulation games allow me to complete my studies faster.
Business simulation games increase my learning efficiency.

Business simulation games improve my learning performance

Perceived ease of use

Business simulation games are easy to use

Interacting with business simulation games is unambiguous and easy to understand.
Using business simulation games to complete course related tasks are easy.
Learning motivation

I would rather opt a course that makes me curious even if it is more difficult.

I feel that the contents of the business simulation games are practical and are worth the effort to
learn it.

I believe that I can learn all the concepts in a class which uses the business simulation games.

I feel that my performance is better than the others when I use business simulation games.
Learning performance

I can learn new skills if I use business simulation games.

Business simulation game helps me improve my results.

The learning periods are more flexible if I use business simulation games.

Table 2. Observable variables of the model [14]

Realism

It adequately represents reality
Thanks to the simulation I have a clearer vision of what happens in a company

The consequences of my decisions are logical

Provides an integrated vision of the company

Productive Feedback

Motivates the study and understanding of concepts

The tutor’s comments allowed me to better understand my mistakes
Appropriate introduction of the subject and learning objectives was made
It allows the integration of multidisciplinary concepts and knowledge
Knowledge and Skills

I have knowledge about the functioning of various internet programs, such as browsers, emails,
multimedia games, among others.

I easily find what I’m looking for in internet programs

I have the capacity to analyze and make decisions
I have the ability to solve problems
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4 Results

First, according to the descriptive analysis of the sample, 74% of students are regular
students from the Industrial Civil Engineering program, and the remaining percentage
is distributed among employees (22%) and entrepreneurs (4%) as shown in Fig. 2.

Occupation

2%

* Student = Employee * Entreprencur

Fig. 2. Occupation of the respondent

In addition, 80% of respondents currently study or studied in the daytime regime
while the other 20% study or studied in the evening regime. Besides 77% attended
Casa Central Valparaiso while the other 23% attended Santiago Vitacura campus.
Furthermore, 42% of the sample was aged from 21 and 23 years old, while 35% was
between 24 and 26 years old. Moreover 69% of respondents were men.

The results of the reliability analysis subsequently conducted show that the scales
used exhibit a good reliability [7]. Table 3 contains the results of each latent variable
from this model.

Table 3. Scale reliability

Variable Cronbach’s alpha
Knowledge and skills (CYH) | 0.705
Simulation realism (RS) 0.790
System usefulness (US) 0.788
Ease-of-use (FU) 0.830
P feedback (RP) 0.789
Student’s motivation (MM) 0.684
Student’s learning degree (GA) | 0.824
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After calculating the reliability of the scales used for assessing the factors that
condition or influence the academic performance or learning degree of students when
they learn through a business simulator, a confirmatory factor analysis was carried out,
whose results are shown in Fig. 3.

Knowledge and Skills

Motivation

Productive Feedback

Learning
Performance
Realism
Perceived
Ease-of-use

Perceived Usefulness

Fig. 3. Resulting model.

Then, the statistical significance of the proposed relationships was analyzed. In this
analysis, the relationship between the exogenous latent variable “knowledge and skills”
and the endogenous latent variable “learning degree” of students is not significant
(p = 0.166). This implies that student’s knowledge and skills related to the use of ICTs,
problem solving and decision-making are not decisive for the degree of learning
achieved.

Subsequently, the impact of each of the remaining exogenous latent variables on
the “learning degree” endogenous latent variable was assessed. On the one hand, the
most important variables were “system usefulness” (0.625), which was followed by
“motivation” (0.335). Therefore, students have to feel that the simulator is useful and
that the activity motivates them to achieve good learning outcomes. The variables
“perceived ease-of-use” (0.228), “positive feedback” (0.204) from the subject’s
teachers and “simulation realism” (0.194) of the software do affect the degree of
learning but to a lesser extent. In this sense, a software that is easy to use and that
represents reality accurately by means of logical consequences from decisions favor the
better performance of students, as well as a motivating attitude of teachers, who should
introduce the topic and learning goals, integrate the knowledge to be used and provide
timely feedback to their students.
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5 Conclusions

Taking into account the objectives and subsequent work carried out in this study, we
conclude that the model had a good scale reliability [7] and acceptable adjustment
indexes, which validate the proposed structural model. In other words, the model is
adequate to determine the variables influencing the performance or learning degree of
students when a business simulator is used in the Marketing I subject. Therefore, the
results show that the usefulness perceived from the system or business simulator, as
well as the students’ motivation for using this kind of learning tools, are the variables
that contribute most to students’ learning degree. These variables are followed by
positive feedback from teachers, perceived simulation realism and ease-of-use per-
ceived from the software. On the contrary, the students’ perceptions about the
knowledge and skills related to the use of information and communication technologies
and solving of problems inherent to the discipline have no significant effects on
learning degree.

Finally, in line with our general objective, we conclude that the use of the market
simulator Markops positively influences the learning degree of students, and that
motivation and perceived ease-of-use also play a pivoting role in this process.
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