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Abstract
Business simulations and Gamification have been objects of deep research in

specific education and learning journals. Recent studies analyze the relationship
between entrepreneurial attitude and different learning experiences. However,
there is a lack of studies that relate entrepreneurship and business simulations
with adopted gamification techniques. Moreover, even though some studies have
been focused on management students at college and university level,
entrepreneurial attitude in high school students has remained practically
unnoticed for educational research. In this study, the entrepreneurial attitude of
high school students is analyzed on the basis of the EAO (Entrepreneurship
Attitude Orientation) scale through the participation of students on a gamified
business simulation. Results have been obtained through a specific experience
of gamified business simulation for students from different high schools of the
province of Granada (Spain) in which near 1000 students from ages 16 to 18 that
had taken basic business and economics subjects were involved over a gamified
business simulation competition of 20 weeks. Results show that all EAO
dimensions are positively affected by the gamified simulation experience except
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Personal Control. Thus, inclusion of this type of gamified simulation experiences
in high school curricula is highly desirable to, among other positive effects; lower
the psychological barriers related to self-esteem or lack of innovativeness that
could inhibit individuals from becoming entrepreneurs. 

Keywords: Simulations, gamification, entrepreneurial orientation, management,
learning

Resumen
Las simulaciones de juegos de empresa y el concepto de Gamification has

sido objeto de análisis en profundidad por parte de la literatura específica de
educación y aprendizaje. Estudios recientes han analizado la relación entre la
actitud hacia el emprendimiento y las diferentes experiencias de aprendizaje. Sin
embargo, hay una escasez relevante de estudios que analicen la relación entre
en emprendimiento y los juegos de simulación a través de la adopción de técnicas
de gamification. Incluso aunque algunos estudios han sido enfocados hacia los
estudiantes de dirección de empresas a nivel universitario, la actitud hacia el
emprendimiento ha permanecido prácticamente ignorada en la investigación
educativa. En este estudio, la actitud emprendedora de los estudiantes de
enseñanzas medias se analiza con base en la escala EAO (Orientación de la
Actitud hacia el Emprendimiento) a través de la participación de los estudiantes
en juego de simulación empresarial con técnicas de gamification. Los resultados
han sido obtenidos a través de una experiencia específica de un juego de
simulación empresarial con técnicas de gamification con estudiantes de
diferentes centros de enseñanzas medias en la provincia de Granada (España)
en la que una selección cercana a 1000 estudiantes de edades comprendidas entre
los 16 a 18 años con conocimientos previos en materias de economía y dirección
de empresas desarrollaron en la simulación durante un periodo continuado de
20 semanas. Los resultados muestran que todas las dimensiones de la escala EAO
se ven postivamente afectadas por la experiencia de simulación con técnicas de
gamification exceptuando la denominada Control Personal. De este modo, las
conclusiones establecen que la inclusión de este tipo de experiencias de
simulación con técnicas de gamification en centros de enseñanzas medias son
altamente positivas generando, entre otros efectos, una disminución en las
barreras psicológicas relacionadas con la autoestima, falta de innovación y otros
factores inhibidores del emprendimiento.

Palabras clave: Simulaciones, Gamification, Orientación al emprendimiento,
Dirección de Empresas, aprendizaje
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1. Introduction

Computer simulations in conjunction with gamification are becoming
extended resources in university, graduate and undergraduate programs,
especially due to their constant and growing evolution and technological
development. There is plenty of literature related to the learning effects
of simulations on students’ performance at college and university level
(see among others McEnery & Blanchard, 1999; Wolfe & Luethge, 2003;
Tao et al, 2012) and the relatively new concept ¨gamification¨ is gaining
significant interest both in practice and theoretical level of learning
process as motivator for students (Lee & Hammer, 2011; C. Cheong et al,
2013; A. Domínguez et al, 2013; A. Gustafsson, and M. Bång, 2009).
Recently, some studies are drawing attention towards the extent to which
simulations encourage entrepreneurship for graduate and undergraduate
students (Haase & Lautenschläger, 2011; Huebscher & Lendner, 2010;
Arias-Aranda, 2007). However, even though there have been some
advances in entrepreneurial education, studies focusing on computer
simulations and gamification in high school curricula are very scarce,
especially considering their influence on students’ attitude towards
entrepreneurship. In this paper, we combined simulation with
gamification to analyze how entrepreneurship orientation attitude is
affected when high school students participate in a gamified business
simulation. When focusing on the different ways this tools can be applied,
they can not only improve the learning process and instruction but adjust
participant perceptions on their propensity to start a future business.

Today, business simulations and gamification are applied as learning
tools in business studies (Anderson & Lawton, 2009; Singh, 2012; Erenli,
2012; Schacht, M., & Schacht, S. 2012) As an instructional tool, simulations
and gamification have possibilities to prove its advantages over traditional
learning methods such as an increase in motivation for students and their
engagement, possibilities to put theoretical knowledge in practice in
competitive environments, learning conflict management for individual
and teams or immersion of student teams in the strategic management
process, among others (Seaton & Boyd, 2008; Lee and Hammer, 2011;
Muntean, 2011). In fact, simulations allow participants to acquire a deeper
knowledge about the relationships between the different decisions made
at the managers’ level and the interactions across the functional areas of
the firm such as operations, marketing, human resources, etc. (Wolfe &
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Rogé, 1997). Doyle and Brown (2000) found that the effect of computer
simulations on students may go beyond the learning process of the
“decision and consequence” cycle to enable a deeper understanding of
management as a whole. This can increase the interest of the participants
to undertake future projects, especially when considering international
markets usually included in modern gamified simulation programs and
applications (Bruni, Gherardi, & Poggio, 2004; Heifetz & Laurie, 1997;
Neck & Greene, 2011; Segev, 1987). From one side, the implementation
to the learning environments one of the most popular gamification
components PBLs (Points, achievement Badges and Leaderboards) can
facilitate of motivation for students and increase of engagement, and
create rewards and competition experience in a study process (Hamari,
2014; Erenli, 2012), and from the other side, simulations allow students
to practice entrepreneurship as it requires them not only using and
distributing virtual resources, but also applying and creating capabilities
while acting in a proactive manner (Neck & Greene, 2011). In this context,
we intend to examine the effectiveness of gamified business simulations
by implementing game elements such as points and leaderboards to foster
entrepreneurship attitude in high school students that have not yet
oriented their professional career towards a specific trail. So, we can
obtain from this study unbiased results compared to specific university
business management students. More in particular, this study intends to
answer the following research questions:

–  Does participation in a complete gamified business simulation cycle
influences the entrepreneurship attitude of high school students?

–  Are there significant differences in the influence of participating in
a gamified business simulation in the different dimensions of the
entrepreneurship attitude?

Our results are based on a specific experience of gamified business
simulation for students from different high schools of the province of
Granada (Spain) in which near 1000 students from ages 16 to 18 that had
taken basic business and economics subjects were involved over a
gamified business simulation competition of 20 weeks. Two samples of
participating and non-participating students filled out an Entrepreneurial
Attitude Orientation questionnaire (Robinson, Stimpson, Huefner, & Hunt,
1991) to analyze differences between both samples.
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2. Gamification, Business simulations and Entrepreneurship Attitude
Orientation

Nowadays educational institutions face considerable challenges in
students’ motivation and engagement. One of the common reasons for
poor academic performance is students’ distraction by contemporary
technologies. Today technologically empowered students are even more
advanced than their teachers who follow traditional way of teaching, that
foster boredom in a daily classroom educational process. Here is where
gamification and business simulations become a popular strategy in
education that provides specific behaviors by increasing motivation and
engagement of learners (Domínguez et al, 2013; Landers & Callan, 2011).
The implementation of gamification techniques to business simulation
can create realistic situations. Points, badges or leaderboards in gamified
business simulation are not the prime aims for the participants, but the
motivational tools implemented to obtain rewards emulating real daily
tasks.

The concept of gamification is relatively new. The first introduction of
the concept dates back to 2008; it was defined as the use of game design
elements in a non-game context (Deterding et al, 2011). Thus,
gamification in area of education could be defined as the use of game
elements in a learning environment (Simões et al, 2013). Various
gamification scenarios deploy game elements as tools that can be divided
into three categories: dynamics, mechanics and components which are
connected in decreasing order where each mechanic is tied up with one
or several dynamics and each component is tied up with one or several
mechanics or dynamics (Werbach and Hunter, 2012). For instance, in a
gamified process, Points (components) give to the participants Rewards
(mechanics) and create a sense of Progression (dynamics). 

Gamification has already been applied in social networking, business,
education, training, health and wellness (Berns et al, 2012; Werbach and
Hunter, 2012; Duggan and Shoup, 2013; Ramaswamy, 2008; Kapp, 2012).
Different companies via social networking services have created many
gamified applications to increase program participation of their products
by building up communities of members (Hamari and Koivisto, 2013).
Moreover, Microsoft and SAP have implemented gamification in order to
improve employees’ experiences by motivating them in monotonous work
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(Schacht and Schacht, 2012). Nike in conjunction with Apple provided a
gamified service to motivate people to run (Ramaswamy, 2008).
Concerning educational process, a company so-called Coursera has
implemented gamification to online courses by measuring the progress
with machine evaluating systems and students receive immediately
feedback by providing the results with the reward systems such as
badges, rankings, levelling up, etc. ( Johnson et al, 2013). 

Business Simulations comprise computer technologies for involving
students into a comprehensive experience about managing a firm. Specific
environments are emulated through these technologies to facilitate the
inclusion of individuals into close-to-real scenarios (Bell, Kanar, &
Kozlowski, 2008; Seaton & Boyd, 2008). Consequently, business
simulations are developed to impart competences such as attitudes,
concepts, rules or skills to improve participants’ performance (Salas,
Rosen, Held, & Weissmuller, 2009; Arias-Aranda et al., 2010). They are
especially helpful to fill the gap between theory and practice as well as
to serve as previous stage for internships or job market.

Simulation as a learning tool improves learning mainly due to the
increase of interest and motivation in contrast with theoretical classes
(Pasin & Giroux, 2011). This motivation encourages students to think on
the long term as the results of their own decisions depend not only on
those, but also on the decisions made by the rest of the teams. In addition,
simulation experiences generate a double source of learning. On one side,
participants learn to anticipate the next decisions of their rivals in the
competition in order to obtain a competitive advantage similar to that of
a first mover. On the other side, the accumulated experience of previous
decisions makes later decisions to be made under a more thorough
analysis and understanding of the available data, so results tend to
improve as simulation advances. 

Robbins (1994) investigated the learning effects of business
simulations as perceived improvement of various entrepreneurial
capabilities of the participants. They concluded that entrepreneurship
education can really be fostered through simulation training. Other recent
studies such as Klofsten (2000) point out the need to promote
entrepreneurship education regardless of the major areas of study in
order to foster new technology-based firms and start-ups. 

The effectiveness of business simulation games on entrepreneurship
training has not been deeply analyzed in literature with few empirical
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studies. Business simulation studies tend to focus either on the
improvement of realism in simulation tools or on the adjustment and
usefulness of simulations in education and knowledge transfer (Feinstein
and Cannon, 2002). The learning effects of business simulations have
been addressed in different studies proving that theoretical and
conceptual knowledge is transferred and even better assimilated through
the “learning-by-doing” process achieved though simulations (see among
others Wolfe and Chanin, 1993; Coffey and Anderson, 2006; Xu & Yang,
2011). In addition, the increase of motivation induced by simulation
experiences has been proved in specific contexts compared to classic
instructional methods (Stetcher and Rosse, 2007). Huebscher and Lendner
(2010) found out that simulations have a direct and positive impact not
only in entrepreneurship education learning but also in fostering
entrepreneurial attitude and sensitivity.

Certainly, simulations are becoming widely used in entrepreneurship
education gaining complete acceptance within educators (Haase and
Lautenschläger, 2011). The propensity to start a new business has been
widely examined in entrepreneurship research, among others, on the basis
of the theory of planned behavior (Katz, 1992; Kolvereid, 1996). In this
context, perceived behavioral control involves perceived feasibility as a
factor of self-efficacy. Self-efficacy has been found to be positively related
to entrepreneurial propensity (Fayolle, 2005). Several studies pointed that
simulation games are effective tools to increase management knowledge
offering additional practicality to the learning setting similar to real world
providing potential entrepreneurs with a broader insight of the
entrepreneurial process (Lin and Tu, 2012; Tal, 2010; Wu and Katok, 2006). 

Entrepreneurial orientation is, for potential entrepreneurs, directly
related to the accomplishment of goals that emphasize aggressive
innovation and involve risk (Miller, 1983). The European Union (EU) has
established action plans to promote entrepreneurship (European
Commission, 2000) even from primary school until University education.
The Green paper on Entrepreneurship (European Commission, 2003)
establishes the basis to enhance a positive entrepreneurial attitude in
individuals. European programs such as Erasmus for Young Entrepreneurs
intend to provide aspiring entrepreneurs with skills to start and run small
business in Europe (European Commission, 2003). Hence,
entrepreneurship is considered a crucial topic in business and economic
research in this century (Grant, 1998).
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Entrepreneurial education has received an increased attention from
literature in the recent years. Peterman and Kennedy (2003) analyze how
students’ perceptions of entrepreneurship can be influenced after
completing a specific enterprise program focused on the desirability and
feasibility of starting a business. Secondary schools are including contents
on management and entrepreneurship in their curricula combining
different activities such as student projects, experiments and simulations
among others (Rutten, Van Joolingen, & Van der Veen, 2012). Oosterbeek,
Van Praag, and Ijsselstein (2010) found that they is still a way to go in
developing entrepreneurial orientation after analyzing the factors that
influence entrepreneurial thinking and attitudes in secondary education. 

Measuring the entrepreneurial inclination of students has been
examined by different studies (Brenner, Pringle, & Greenhaus, 1991;
Robinson et al., 1991; Scott & Twomey, 1988, among others). Intentionality
as the crucial factor in the entrepreneurship process has received a lot of
attention from the perspective of desirability and feasibility of
entrepreneurship as well as a propensity to act upon opportunities
(Shapero, 1975; Shapero & Sokol, 1982; Siewiorek, Saarinen, Lainema, &
Lehtinen, 2012).

In order to obtain a deeper understanding of the entrepreneurship
attitude, many authors have developed different instruments of analysis
to assess entrepreneurial attitudes of individuals. In fact, an individual
can show a positive attitude towards risk taking that could be modified
by educational experiences (Hitt & Tyler, 2006). Robinson et al. (1991)
developed a 75-item instrument known as the Entrepreneurial Attitude
Orientation scale (EAO) to measure the impact of entrepreneurial attitude
for individuals with experience in entrepreneurial firms. This scale
measures four dimensions though the following sub-scales: 1)
achievement in business, 2) innovation in business, 3) perceived personal
control of business outcomes and 4) perceived self-esteem in business.
Each one of these involves three components of attitudes: affect cognition,
innovation and cognation. The EAO scale has proved to be a robust
instrument to discriminate between non entrepreneurs and entrepreneurs
in different recent studies considering workers and college students in
diverse international contexts (Harris & Gibson, 2008; Lindsay, 2005;
Roberts & Robinson, 2010, among others). However, and even though
there are evidences proving that entrepreneurship attitude can be
configured even from middle and high school education (Eyal, 2008;
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Fuchs, Werner, & Wallau, 2008) there is no previous research on how this
attitude can be modified through educational tools such as business
simulations and gamification. This is where the present study intends to
extend the knowledge frontier of gamified business simulations as
entrepreneurship drivers.

3. Methodology

3.1. Sampling

A total of 990 students from 28 public high schools in the province of
Granada (Spain) participated in a business simulation from November,
2011 until March, 2012. All students were at that moment taking subjects
regarding Economics and/or Business Management at high school level
in 11th and 12th grades (named first and second course of Bachillerato in
the Spanish educational system). Participants were grouped as firms that
competed in 33 different simulations of 5 firms in each, accounting for a
total of 165 virtual firms. Simulations were performed on the dairy
products sector in 5 stages using the Praxis MMT 2.0 version specifically
designed for non-university students. This simulator has been used in
previous studies such as Arias-Aranda (2007) and Arias-Aranda and
Bustinza-Sánchez (2009) among others. This simulator fulfills the
minimum requirements for the body of basic knowledge (CBK) according
to the American Assembly of Collegiate School of Business (Arias-Aranda,
2007; Arias-Aranda & Bustinza, 2009). It simulates the dairy sector for the
milk and yogurt industry with international markets and decisions
involving all functional areas of the firm. The percentage of withdrawal
for stages one and two was lower than 10 per cent, which indicates an
outstanding acceptance of the experience by the participants.

All students were properly informed about the structure of the
gamified business simulation competition and different meetings were
held with high school teachers so they could incorporate the simulation
experience within their subjects of economics and business
administration. All teams of students were composed of a minimum of 5
and a maximum of 8 students configuring each team one virtual firm.
Virtual firms competed in groups of 5, so the whole simulation had 33
parallel leagues (33 simulations). In each of these leagues, firms were
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given points according to their position in the ranking of accumulated
profit of their financial balance for stages 2 and 3. In stages 4 and 5,
accumulated profit was the ranking indicator. In every stage, participants
managed his/her virtual firm for 3 simulated annual accounting periods.
Students had from 1 to 2 weeks to make the decisions for every
accounting period except in stages 4 and 5 where time pressure was
increased so they only had one hour per accounting period. Teams Stage
1 served as a proof stage and the results of the firms were not considered
for later stages (see Table 1). The five different stages of competition were
designed in order to increase time pressure gradually. The first stage was
the “proof” stage so participants could really learn and experiment with
the simulator while getting used to it with no repercussions for the rest
of the competition. Students’ teams accumulated points in the rest of
stages depending on their position in each league. All students could stay
in the competition for stages one, two and three while only the top 25
with the highest scores passed on to stage four and finally the top 5 firms
went on to stage five (Final) to fight for victory. All stages involved in
implementing simulation according to Arias-Aranda (2007) were followed.
Hence, teachers reviewed in their theoretical classes at school the
concepts and techniques of the decision-making process and developed
some role-playing activities related to decision making in management.
Teachers also described the simulation rules and helped with the
materials given to participants to clearly understand the environment and
the different categories of decisions to be made in every simulation cycle.
Participants were assigned to teams under a random basis. Finally, the
simulation was performed having the teachers acting as counselors as
complementary activity. At the end, an analysis and evaluation of the
simulation was made with the teachers and instructors.
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TABLE 1. Score System for stages 2 and 3.

3.2. Measures and data collection

In order to measure entrepreneurship attitude before and after the
competition, two EAO based questionnaires were filled up by a sample
of students before (ex-ante) and after (ex-post) the simulation in order to
measure whether participation in the simulation experience affects
Entrepreneurial attitude. In addition, another group on non-participants
students filled up the same ex-ante and ex-post questionnaire at the same
time as participants in order to isolate the simulation experience effect
from the regular classes effect. All students were taking subjects of
economics and management at school during that period of time. The use
of the EAO scale is justified as students have basic theoretical knowledge
of economics and management before the simulation and, therefore all
of them could express through the questionnaire their ex-ante attitude
towards entrepreneurship. The potential change in this attitude is to be
measured in this study in order to identify significant differences in the
entrepreneurial attitude dimensions.

Most studies on entrepreneurship focus on what happens when
entrepreneurs act from a Schumpeterian point of view, why they act from
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a sociological approach, and how they act (Stevenson & Jarillo, 1990).
This last approach studies the specific issues of entrepreneurship based
on the entrepreneur’s ability to accomplish its objectives. Regarding the
use of simulators as entrepreneurship drivers, this study is structured from
this perspective of firm creation and development from an innovative
point of view. 

The decision to become an entrepreneur is a conscious and voluntary
decision. This decision is directly related to the individual’s attitude
towards entrepreneurship (Krueger et al., 2000; Ajzen, 1991).
Entrepreneurial attitude is subjected to be positively influenced by
challenging individuals to get to know and perform at their best potential
through critical thinking and learning over mistakes (Fuchs et al., 2008).
From this point of view, entrepreneurship can be analyzed on the basis
of the Entrepreneurial Attitude Orientation (Robinson et al., 1991).
Attitudes are built on evaluation of alternatives (Ajzen 1982). Specific
circumstances can alter attitudes specially when interacting with the
environment (Ajzen, 2001). When attitudes are modified, predispositions
of individuals to achieve determined goals change as well (Ajzen &
Madden, 1986). Hence, measuring entrepreneurial attitudes based on
demographic and personality specific issues turns into a valuable tool to
predict propensity to start a business activity in future (see among others
Ajzen 1982; Rosenberg & Hovland 1960; Shaver 1987). By using scales to
measure entrepreneurial prior attitude, future behaviors towards
entrepreneurship can be predicted (Robinson et al., 1991).

Even though different scales have been developed to measure attitude
towards entrepreneurship, scales measuring Entrepreneurial Attitude
Orientation, or EAO (Robinson et al., 1991) have proved the highest levels
of robustness and has been validated along entrepreneurship literature
by analyzing those personal characteristics defining an entrepreneur
(Collins & Moore, 1970; Brockhaus, 1975; Gartner, 1990). EAO scale works
well in simulations studies as the perception of risk is reduced compared
to real business as no personal assets are compromised (Arias-Aranda
and Bustinza, 2009). 

The EAO scale identifies four basic constructs: need for personal
achievement (McClelland, 1961), need for control (Levenson, 1973), self-
esteem (Crandall, 1973), and innovation (Kirton, 1976). The subscales
derived from these constructs are Business success (in terms of
performance or results in the creation a new firm), Business innovation

Arias Aranda, D., Bustinza Sánchez, O. F., Djundubaev, R. EFFECTS OF GAMIFIED BUSINESS SIMULATIONS ON ENTREPRENEURIAL ATTITUDE AT HIGH SCHOOL LEVEL

Revista de Educación, 371. January-March 2016, pp. 126-149
Received: 03-08-2014    Accepted: 30-10-2015

137



(in terms of innovative business activities), Personal control (in terms of
personal influence and control over the business) and Personal
achievement (in terms of personal confidence and perceived competence)
(Robinson et al., 1991).

In order to prepare the study of EAO on high school students
participating in the simulation, high school teachers of economics and
business administration were properly informed about all the experience
and received detailed data about performance of their students as well as
questionnaire results of his/her High School teams in comparison with
the total average. A total population of 487 students received information
to collaborate with questionnaires but only a 63.45% of them decided
voluntarily to fulfill the questionnaires, establishing this percentage as a
response rate. To evaluate non-response bias, two-tailed t-tests were used
to compare whether there are differences between first respondents and
later respondents based on a set of demographic variables (Armstrong
and Overton, 1977). At a level of p < 0.1, no differences were found, so
non-response bias is not significant As show in Table 2, 309 were
obtained of participants and non-participants students while 178 were
obtained only from participant students. 131 respondents did not
participate in the simulation experience but filled up both ex-ante and
ex-post questionnaires to act as a control group. 

TABLE 2.  Distribution of the EAO questionnaires.

Source: Own processing
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Gamified business simulations are instruments that allow a clear
understanding through practice of managing techniques and direct results
of those techniques. This vital training increases the chances for
entrepreneurs to recognize market opportunities, implement correctly
strategies and become flexible in plans when environment are turbulent.
Hence, participating in a gamified simulation experience gives a broader
insight of entrepreneurship. This knowledge can modify the attitude
towards entrepreneurship. However, this influence can be different in
each one of the dimensions of the EAO scale. Therefore: 

H1: Participating in a gamified simulation experience influences the
entrepreneurial attitude.
H1a: Participating in a gamified simulation experience influences
positively the entrepreneurial attitude in the dimension of
achievement
H1b: Participating in a gamified simulation experience influences
positively the entrepreneurial attitude in the dimension of
innovation
H1c: Participating in a gamified simulation experience influences
positively the entrepreneurial attitude in the dimension of self-esteem
H1d: Participating in a gamified simulation experience influences
positively the entrepreneurial attitude in the dimension of personal
control

4. Data Analysis and Results

A 5-point Likert scale from 1 = total disagreement to 5 = total compliance
was used in the EAO scale questionnaire according to Robinson et al.
(1991). 75 variables are categorized in 4 different sizes: Achievement,
Innovation, Self-esteem and Personal Control. The same questionnaire is
responded before and after the simulation experience for a sample of
participants and non-participant students.

For both groups of ex-ante and ex-post questionnaires, a preliminary
analysis was conducted in order to verify the appropriateness of using
factor analysis techniques with the indicators. The Kaiser-Meyer-Olkin
test is performed to check sampling adequacy, as well as the Bartlett’s
sphericity test to verify that the factors are uncorrelated across the
population (Hair, Anderson, Tatham, & Black, 2001). K.M.O. is higher than
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0.6 and Bartlett’s Test is statistical significance (<0.5); therefore factorial
analysis was suitable for analyzing the EAO dimensions from the
questionnaires (Table 3). Principal component analysis is applied to
determine whether the load factor of the indicators maintains the same
structure as the original dimensions of the variable EAO. This analysis
certifies that different items are grouped into different dimensions, just
as those of the original EAO variable. Afterwards, we proceed to analyze
the internal consistency of the four scales by calculating Cronbach’s alpha.
The values ??obtained for ex-ante variables of participant are á1 = 0.883
for Achievement dimension, á2 = 0.865 for Innovation dimension, and á3
= 0.846 and á4 =0.787 for Self-esteem and Personal Control respectively.
The remaining analysis of internal consistency of the scales is positive in
all cases with values ??above 0.7 (Cronbach, 1951), providing sufficient
reliability of the scales.

TABLE 3. Factorial analysis

A t-test of means difference is performed with the initial 309
questionnaires of participants and non-participant students to study
whether there are significant differences between students being selected
to participate and non-participant students in the sample. Hence, this test
showed no significance between the two groups, neither for gender, age
or school of origin. Therefore, there is consistency in the samples and
there are no significant differences between the participant and non-
participant groups before participating in the simulation experience. A
t-test analysis of independent means is performed to determine whether
there are significant differences in the EAO dimensions for participant
and non-participant students before (ex-ante) and after (ex-post) the
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simulation experience. This test shows significant differences between
them in all EAO dimensions except in the Personal Control dimension.
Similarly, we proceed to quantify the effect of the simulation experience
on the EAO dimensions on participating students through a one sample
t-test. Results are shown in Table 3.

TABLE 4.  EAO dimensions ex-ante and ex-post. Comparison between participant and non-
participant students 

Level of significance: *p<0.05; **p<0.01; ***p<0.001

Results prove that participant students score higher averages in
Achievement (3.58 to 3.98), Innovation (3.27 to 3.73) and Self-esteem
(3.03 to 3.32) dimensions after the simulation. Hence, the simulation
experience influences positively in these EAO dimensions. However, there
are no significant differences in the Personal Control dimension (2.88 to
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2.87) so the simulation experience does not have a significant influence
in this matter. This result about Personal Control support previous studies
about the perception of this dimension as highly difficult to stimulate for
certain types of games (Dempsey et al., 2002). But these previous studies
associate a highly lacking of Personal Control in adult women even in
this study no significant differences have found related to gender and
ages in EAO dimensions.

5. Conclusions

From this research, both theoretical and practical implications can be
extracted. In this analysis the influence of gamified business simulations
on entrepreneurial orientation has been studied for first time in high
school students in a comprehensive way. The effect of participating in
the gamified simulation experience has been isolated from the possible
attitude modification of regular teaching classes by obtaining data from
participant and non-participant students in order to make a robust
research. The results sustain the main studies performed on individuals
involved in business simulations (Arias-Aranda & Bustinza, 2009) from
higher education levels and conclude that gamified simulation
experiences have a clear impact on Entrepreneurial Attitude Orientation
of high school students. The dimensions of achievement, innovation in
business and perceived self-esteem are all positively influenced by the
gamified simulation. Only, perceived personal control does not show
significant changes after participating in a gamified simulation
experience. This dimension has been found hard to stimulate though
business games in young people but a contribution of this paper is
showing that there are no differences in Personal Control level by gender
in young people while other studies find differences in gender but
associated to adults facing business games (Dempsey et al., 2002).

There are some issues to consider when taking into account the
outcomes of this research. First, high school students may show lower
risk aversion compared to university graduate and undergraduate students
because of their basic knowledge of the decision making process. This
decreases the long term view regarding the real consequences of their
management decisions (Brockhaus, 1980). When considering the
influence of the gamified simulation in each dimension, there are some
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issues that are of special relevance for students aged 16 to 18. First of all,
regarding the achievement in business sub-scale, fear of failure configures
an important barrier that gamified simulation can help to increase
confidence in the real possibility for participants to start a business in
future. This fact is particularly relevant when it refers to enhance the
propensity of students to move into a leadership role (Siewiorek et al.,
2012). Secondly, the increase in the innovation dimensions shows a
proclivity of participants towards creativity and continuous innovation to
explore further opportunities to find a business opportunity. This
“thinking out of the box” is one of the key factors for successful future
entrepreneurs (Vesper, 1988). Finally, self-esteem is positively affected by
the gamified simulation experience. This is possibly the dimension with
a broader impact not only on the entrepreneurial attitude but all over the
personality of a teenager going beyond school performance. In our case,
no significant differences have found neither for males and females nor
for grades or ages. The present study proves that gamified business
simulations are a powerful tool to foster the entrepreneurial potential that
individual at high school level detain to become successful entrepreneurs
and lead the way forward in fulfilling the need for future entrepreneurs
in the current global economy. Just enhancing entrepreneurial orientation
is a first step to turn intention into future action. Thus, inclusion of this
type of gamified simulation experiences in high school curricula is highly
desirable to, among other positive effects; lower the psychological barriers
related to self-esteem or lack of innovativeness that could inhibit
individuals from becoming entrepreneurs. 

Anyway, the results of this study are not exempted of limitations as
the findings relate only to high school students which face
entrepreneurship for first time. In addition, specific features of high
school education system in Spain may differ from other countries, which
limit the possible generalizability of the results to other educational
contexts in different countries or even regions. That’s why future research
will be emphasized on analyzing EAO differences in high school students
considering other geographical factors and educational systems.

Arias Aranda, D., Bustinza Sánchez, O. F., Djundubaev, R. EFFECTS OF GAMIFIED BUSINESS SIMULATIONS ON ENTREPRENEURIAL ATTITUDE AT HIGH SCHOOL LEVEL

Revista de Educación, 371. January-March 2016, pp. 126-149
Received: 03-08-2014    Accepted: 30-10-2015

143



References

Armstrong, J.S. and Overton, T.S. (1977), Estimating nonresponse bias in
mail surveys. Journal of Marketing Research, 14(3), pp. 396-402.

Anderson, P. H., & Lawton, L. (2009). Business simulations and cognitive
learning developments, desires, and future directions. Simulation &
Gaming, 40(2), 193–216. 

Arias-Aranda, D. (2007). Simulating reality for teaching strategic
management. Innovations in Education and Teaching International,
44(3), 273-286. 

Arias-Aranda, D.; Haro Domínguez, C.H.; Romerosa-Martínez, M.M.;
Navarro-Paule, A. (2010): Un enfoque innovador del proceso de
enseñanza-aprendizaje en la dirección de Empresas: el uso de
simuladores en el ámbito universitario. Revista de Educación, 353, pp.
707-721 

Arias-Aranda, D. & Bustinza, O. F. (2009). Entrepreneurial attitude and
conflict management through business simulations. Industrial
Management & Data Systems, 109(8), 1101-1117. 

Bell, B. S., Kanar, A. M., & Kozlowski, S. W. J. (2008). Current issues and
future directions in simulation-based training in North America. The
International Journal of Human Resource Management, 19(8), 1416-
1434. 

Brenner, O., Pringle, C. D., & Greenhaus, J. H. (1991). Perceived fulfillment
of organizational employment versus entrepreneurship: work values
and career intentions of business college graduates. Journal of Small
Business Management, 2 (3), 62-74. 

Brockhaus, R. H. (1980). Risk taking propensity of entrepreneurs.
Academy of Management Journal, 23(3), 509-520. 

Bruni, A., Gherardi, S., Poggio, B. (2004). Doing gender, doing
entrepreneurship: an ethnographic account of intertwined practices.
Gender, Work & Organization, 11(4), 406-429. 

Cheong, C., Cheong, F., & Filippou, J. (2013). Quick Quiz: A Gamified
Approach for Enhancing Learning.

Coffey, B. S., & Anderson, S. E. (2006). The students’ view of a business
simulation: Perceived value of the learning experience. Journal of
Strategic Management Education, 3, 151-168

Cronbach, L. J. (1951). Coefficient alpha and the internal structure of tests.
Psychometrika, 16(3), 297-334. 

Arias Aranda, D., Bustinza Sánchez, O. F., Djundubaev, R. EFFECTS OF GAMIFIED BUSINESS SIMULATIONS ON ENTREPRENEURIAL ATTITUDE AT HIGH SCHOOL LEVEL

Revista de Educación, 371. January-March 2016, pp. 126-149
Received: 03-08-2014    Accepted: 30-10-2015

144



Dempsey, J. V., Haynes, L.L., Lucassen, B.A. & Casey, M. S. (2002). Forty
simple computer games and what they could mean to educators.
Simulation & Gaming, 33(2), 157-168. 

Domínguez, A., Saenz-de-Navarrete, J., De-Marcos, L., Fernández-Sanz, L.,
Pagés, C., & Martínez-Herráiz, J. J. (2013). Gamifying learning
experiences: Practical implications and outcomes. Computers &
Education, 63, 380-392.

Doyle, D., Brown, F. W. (2000). Using a business simulation to teach
applied skills–the benefits and the challenges of using student teams
from multiple countries. Journal of European industrial training,
24(6), 330-336. 

Erenli, K. (2012, September). The impact of gamification: A
recommendation of scenarios for education. In Interactive
Collaborative Learning (ICL), 2012 15th International Conference on
(pp. 1-8). IEEE.

European Commission (2003). Green paper entrepreneurship in Europe.
Luxembourg: Office for Official Publications of the European
Communities (OOPEC). 

European Commission (2000). Action Plan to Promote Entrepreneurship
and Competitiveness. Luxembourg: OOPEC. 

Eyal, O. (2008). Caught in the net: the network-entrepreneurship
connection in public schools. International Journal of Educational
Management, 22(5), 386-398. 

Fayolle, A. (2005). Evaluation of entrepreneurship education: behaviour
performing or intention increasing. International Journal
of Entrepreneurship and Small Business, 2 (1), 89-98.

Feinstein, A.H. & Cannon, H.M. 2002. Constructs
of Simulation Evaluation. Simulation & Gaming. 33(4). 425-440.

Fuchs, K., Werner, A., & Wallau, F. (2008). Entrepreneurship education in
Germany and Sweden: what role do different school systems play?
Journal of Small Business and Enterprise Development, 15(2), 365-381. 

Grant, A. (1998). Entrepreneurship – die grundlegende wissenschaftliche
Disziplin für das Fach Wirtschaft des 21. Jahrhunderts. In G. Faltin, S.
Ripsas, & J. Zimmer, Entrepreneurship: Wie aus Ideen Unternehmen
werden (pp. 235-244). München: C. H. Beck Verlag.

Gustafsson, A., Katzeff, C., & Bang, M. (2009). Evaluation of a pervasive
game for domestic energy engagement among teenagers. Computers
in Entertainment (CIE), 7(4), 54.

Arias Aranda, D., Bustinza Sánchez, O. F., Djundubaev, R. EFFECTS OF GAMIFIED BUSINESS SIMULATIONS ON ENTREPRENEURIAL ATTITUDE AT HIGH SCHOOL LEVEL

Revista de Educación, 371. January-March 2016, pp. 126-149
Received: 03-08-2014    Accepted: 30-10-2015

145



Haase, H., Lautenschläger, A. (2011). «The ‘TeachabilityDilemma’ of
Entrepreneurship». International Entrepreneurship and Management
Journal 7(2), 145-162

Hair, J. F., Anderson, R. E., Tatham, R. L., & Black, W. (2001). Multivariate
data analysis (5th ed.). London: Prentice-Hall Pearson Education. 

Harris, M. L., & Gibson, S. G. (2008). Examining the entrepreneurial
attitudes of US business students. Education Training, 50(7), 568-581. 

Heifetz, R. A., & Laurie, D. L. (1997). The work of leadership. Harvard
business review, 75(1), 124-134. 

Hitt, M. A., & Tyler, B. B. (2006). Strategic decision models: integrating
different perspectives. Strategic Management Journal, 12(5), 327-351. 

Huebscher, J., Lendner, C.(2010). Effects of Entrepreneurship Simulation
Game Seminars on Entrepreneurs’ and Students’ Learning. Journal of
Small Business and Entrepreneurship, 23(4), 543-554

Katz, J.A. (1992). A psychosocial cognitive model of employment status
choice. Entrepreneurship Theory and Practice. 17 (1), 29-37.

Klofsten, M. (2000). Training entrepreneurship at universities: a Swedish
case. Journal of European Industrial Training, 24(6): 337-344.

Kolvereid, L. (1996). Prediction of employment status choice intentions.
Entrepreneurship Theory and Practice, Vol. 21, pp. 47-57.

Landers, R. N., & Callan, R. C. (2011). Casual social games as serious
games: The psychology of gamification in undergraduate education
and employee training. In Serious games and edutainment applications
(pp. 399-423). Springer London.

Lee, J. J., & Hammer, J. (2011). Gamification in education: What, how, why
bother?. Academic Exchange Quarterly, 15(2), 146.

Lin, Y. & Tu, Y. (2012). The values of college students in business
simulation game: A means-end chain approach, Computers &
Education 58, 1160-1170

Lindsay, N. J. (2005). Toward a cultural model of indigenous
entrepreneurial attitude. Academy of Marketing Science Review, 9(2),
1-15. 

McEnery, J.M.& Blanchard, P.N. (1999). Validity of multiple rating of
business student performance in a management simulation, Human
Resource Development Quarterly, 10 (2), 155-172

Miller, D. (1983). The correlates of entrepreneurship in three types of
firms. Management Science, 29(7), 770-791. 

Arias Aranda, D., Bustinza Sánchez, O. F., Djundubaev, R. EFFECTS OF GAMIFIED BUSINESS SIMULATIONS ON ENTREPRENEURIAL ATTITUDE AT HIGH SCHOOL LEVEL

Revista de Educación, 371. January-March 2016, pp. 126-149
Received: 03-08-2014    Accepted: 30-10-2015

146



Neck, H. M., & Greene, P. G. (2011). Entrepreneurship education: known
worlds and new frontiers. Journal of Small Business Management,
49(1), 55-70. 

Oosterbeek, H., Van Praag, M., & Ijsselstein, A. (2010). The impact of
entrepreneurship education on entrepreneurship skills and motivation.
European Economic Review, 54(3), 442-454. 

Pasin, F., & Giroux, H. (2011). The impact of a simulation game on
operations management education. Computers & Education, 57(1),
1240-1254. 

Peterman, N. E., & Kennedy, J. (2003). Enterprise education: influencing
students’ perceptions of entrepreneurship. Entrepreneurship Theory
and Practice, 28(2), 129-144. 

Robbins, L. (1994). Using interactive planning in the entrepreneurial class:
a live fieldwork-based case and simulation exercise. Simulation &
Gaming, 25(3), 353-367. 

Roberts, L. P., & Robinson, P. B. (2010). Home-based entrepreneurs,
commercial entrepreneurs and white-collar workers: a comparative
study of attitudes toward self-esteem, personal control and business
growth. Journal of Small Business & Entrepreneurship, 23(3), 333-353. 

Robinson, P. B., Stimpson, D. V., Huefner, J. C., & Hunt, H. K. (1991). An
attitude approach to the prediction of entrepreneurship.
Entrepreneurship Theory and Practice, 15(4), 13-31. 

Rutten, N., Van Joolingen, W. R., & Van der Veen, J. T. (2012). The learning
effects of computer simulations in science education. Computers &
Education, 58(1), 136-153. 

Salas, E., Rosen, M. A., Held, J. D., & Weissmuller, J. J. (2009). Performance
measurement in simulation-based training: a review and best practices.
Simulation & Gaming, 40(3), 328-376. 

Schacht, M., & Schacht, S. (2012). Start the Game: Increasing User
Experience of Enterprise Systems Following a Gamification
Mechanism. In Software for People (pp. 181-199). Springer Berlin
Heidelberg.

Scott, M. G., & Twomey, D. F. (1988). The long-term supply of
entrepreneurs: students’ career aspirations in relation to
entrepreneurship. Journal of Small Business Management, 26(4), 5-13. 

Seaton, L. J., & Boyd, M. (2008). The effective use of simulations in
business courses. Academy of Educational Leadership Journal, 12(1),
107-118. 

Arias Aranda, D., Bustinza Sánchez, O. F., Djundubaev, R. EFFECTS OF GAMIFIED BUSINESS SIMULATIONS ON ENTREPRENEURIAL ATTITUDE AT HIGH SCHOOL LEVEL

Revista de Educación, 371. January-March 2016, pp. 126-149
Received: 03-08-2014    Accepted: 30-10-2015

147



Segev, E. (1987). Strategy, strategy-making, and performance in a business
game. Strategic Management Journal, 8(6), 565-577. 

Shapero, A. (1975). The displaced, uncomfortable entrepreneur.
Psychology Today, 9, 83-88.

Shapero, A., & Sokol, L. (1982). The social dimensions of
entrepreneurship. In C. A. Kent, D. L. Sexton, & K. H. Vesper,
Encyclopedia of Entrepreneurship (pp. 72-90). New Jersey: Prentice-
Hall.

Siewiorek, A., Saarinen, E., Lainema, T., & Lehtinen, E. (2012). Learning
leadership skills in a simulated business environment. Computers &
Education, 58(1), 121-135. 

Simões, J., Redondo, R. D., & Vilas, A. F. (2013). A social gamification
framework for a K-6 learning platform. Computers in Human Behavior,
29(2), 345-353.

Singh, S. P. (2012). Gamification: A Strategic Tool for Organizational
Effectiveness. International Journal of Management, 1(1), 108-113.

Stecher, M. D., & Rosse, J. G. (2007). Understanding reactions to
workplace injustice through process theories of motivation: A teaching
module and simulation. Journal of Management Education, 31(6), 777-
796.

Tal, B. Z. (2010). The ef?cacy of business simulation games in creating
decision support systems: an experimental investigation. Decision
Support Systems, 49, 61–69

Tao, Y., Yeh, R, Hung, K.C. (2012). Effects of the heterogeneity of game
complexity and user population in learning performance of business
simulation games. Computers & Education, 59, 1350-1360

Vesper, K. H. (1988). Entrepreneurial academics: how can we tell when
the field is getting somewhere? Journal of Business Venturing, (1), 1-
10. 

Werbach, K., & Hunter, D. (2012). For the win: How game thinking can
revolutionize your business. Wharton Digital Press.

Wolfe, J. & Luethge, D. (2003). The Impact of Involvement on Performance
in Business Simulations: An Examination of Goosen’s «Know Little»
Decision-Making Thesis. Journal of Education for Business 79(2), 69-
74

Wolfe, J., & Rogé, J. N. (1997). Computerized general management games
as strategic management learning environments. Simulation &
Gaming, 28(4), 423-441. 

Arias Aranda, D., Bustinza Sánchez, O. F., Djundubaev, R. EFFECTS OF GAMIFIED BUSINESS SIMULATIONS ON ENTREPRENEURIAL ATTITUDE AT HIGH SCHOOL LEVEL

Revista de Educación, 371. January-March 2016, pp. 126-149
Received: 03-08-2014    Accepted: 30-10-2015

148



Arias Aranda, D., Bustinza Sánchez, O. F., Djundubaev, R. EFFECTS OF GAMIFIED BUSINESS SIMULATIONS ON ENTREPRENEURIAL ATTITUDE AT HIGH SCHOOL LEVEL

Revista de Educación, 371. January-March 2016, pp. 126-149
Received: 03-08-2014    Accepted: 30-10-2015

149

Wu, D. Y., & Katok, E. (2006). Learning, communication, and the bullwhip
effect. Journal of Operations Management, 24(6), 839–850

Xu, Y., & Yang, Y. (2010). Student learning in business simulation: An
empirical investigation. Journal of Education for Business, 85(4), 223-
228

Conctact address: Daniel Arias Aranda, Universidad de Granada, Facultad de
Ciencias Económicas y Empresariales, Departamento de Organización de
Empresas. Granada, 18071. E-Mail: darias@ugr.es




