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ABSTRACT 
 

The paper presents a quasi-experimental research conducted on 
349 students from 11 secondary schools in Poland. The students 
were engaged in a digital-game based course on the basics of 
economics and entrepreneurship. Their attitudes towards entre-
preneurship were measured before and after the learning expe-
rience, and subject to a quantitative analysis. The aim of the 
study was to discover the effects of game-based experience on 
the change of attitude towards entrepreneurship. Many statisti-
cally significant changes have been observed, leading to the 
conclusion that secondary school students do change their atti-
tudes towards entrepreneurship. In addition, a series of gender 
and external variables influence effects have been discovered. 
Key words: digital game-based learning, serious games, entre-
preneurial attitudes, quantitative research, gender effects  

 

INTRODUCTION 
 

Youth entrepreneurship is a very important and vital topic 
among modern societies. Introducing secondary school students 
to the world of business and economics is a common trend in 
education. Introducing digital game based programs to second-
ary students is not a new concept. However, creating a full-scale 
teaching and learning program with simulation games addressed 
to the whole population of students is quite new. In the past, 
many such ventures had been made, but following a rather more 
event-based methodology. The learning and teaching program 
discussed in this paper has been introduced to Polish secondary 
schools as a part of the curriculum in the form of a course enti-
tled “Economics in practice”, offered to students optionally. 
The course features a web-based simulation game of running a 
small service company, and is accompanied by in-class exercis-
es, materials, and experience-based learning activities 
(Wardaszko, 2015). The aim of the course is to give basic 
knowledge about economics and entrepreneurship, as well as to 
offer an opportunity to practice teamwork, presentation and 
social skills.   

LITERATURE REVIEW 
 

The volume of scientific work devoted to entrepreneurship 
has increased exponentially during the past years in the academ-
ia worldwide. 

In this simulation game, the main goal is to examine the 
mindset of adolescents towards entrepreneurship, and see how it 
can be nurtured, changed, or influenced in the process of simu-
lation. In order to understand the delicate changes and develop-
ments to the entrepreneurial mindset, it is necessary to define 
entrepreneurship and its characteristics, and how they can be 
influenced or changed, as well as the general attitude of entre-
preneurs. 

It is important to consider whether those specific qualities 
are inherent or if they can be learned. 

Entrepreneurial mentality is often linked to creativity, inno-
vation, and being able to confront risky and demanding situa-
tions. Entrepreneurs are sometimes considered pioneers because 
they conquer new markets and ideas and additionally venture to 
question and change the established mindsets and patterns. 

There are two main approaches in the area of entrepreneuri-
al research: the trait approach and the behavioral approach. For 
the needs of simulation and gaming purposes, we included both 
of those approaches in this paper. 

Mariotti and Glackin (2010, p. 13) claim that there is a sim-
ple definition of ‘entrepreneur’ that captures the essentials: ‘An 
entrepreneur recognizes opportunities where other people see 
only problems’. According to Baron and Shane (2008, p. 5), 
entrepreneurship involves mainly the ability to and the action of 
identifying an opportunity that is potentially valuable in the 
sense that it can be taken advantage of in practical business 
terms and yield sustainable profits (Bjerke, Björn, Gaddefors & 
Johan, 2014). 

There is also research on intrapreneurship with an emphasis 
on innovation (Mack et al, 2008, Windrum, Koch, 2008, Green 
et al, 2008) and employees’ ability to think in a creative way as 
well as on other personal traits and entrepreneurial behavior 
which is learned behavior, i.e. not innately rooted in personal 
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characteristics (Osborne & Gaebler, 1993). Such characteristics 
include opportunity recognition, acceptance of risk, vision, pro-
activity and growth orientation (Luke et al., 2010; Akrivos & 
Vliamos, 2014). 

Entrepreneurship is a way of thinking, reasoning, and act-
ing that is opportunity-obsessed, holistic in approach, and lead-
ership balanced. (Timmons, 1999, p. 27). It is often believed, 
according to the philosophy of market segmentation, that entre-
preneurs are members of a homogenous – and unique – group 
(Koenig, Schlaegel, Gunkel, 2014). 

Here are American and Scandinavian examples of defini-
tions of an entrepreneur:  “An entrepreneur is one who creates a 
new business in the face of risk and uncertainty for the purpose 
of achieving profit and growth by identifying opportunities and 
assembling the necessary resources to capitalize on them. Alt-
hough many people come up with great business ideas, most of 
them never act on their ideas. Entrepreneurs do.” (Zimmerer 
and Scarborough, 2005, p. 4). “Entrepreneurship is a dynamic 
process of vision, change, and creation. It requires an applica-
tion of energy and passion towards the creation and implemen-
tation of new ideas and creative solutions. Essential ingredients 
include the willingness to take calculated risks – in terms of 
time, equity, or career; the ability to formulate an effective ven-
ture team; the creative skill to marshal needed resources; the 
fundamental skill of building a solid business plan; and finally, 
the vision to recognize opportunity where others see chaos, 
contradiction, and confusion.” (Kuratko and Hodgetts, 2004, p. 
30). 

European definitions: “Entrepreneurial processes are 
about identifying, challenging, and breaking institutional pat-
terns to temporarily depart from norms and values in the socie-
ty.” (Lindgren and Packendorff, 2007, p. 29; own translation). 
“Entrepreneurship is a tangible action, such as creative organi-
zation, taken in order to pursue and achieve something differ-
ent.” (Johannisson, 2005, p. 371; own translation). 
“Entrepreneurship = to satisfy user values and/or needs – new 
or old – in new ways” (Bjerke, 2007, p. 17). 

Entrepreneurs are achievement motivated, have a risk-
taking propensity, have an internal locus of control, have a need 
for autonomy, are determined, creative and self-confident and 
take initiative (Bridge et al., 2003). Many entrepreneurs seem to 
think counter-factual, live more in the present and in the future 
than in the past, become more involved when making decisions 
and evaluating things, underestimating costs as well as time 
required succeeding (Baron, 1998). The positive consequences 
for entrepreneurs of starting a business include creating one’s 
own future, having a high degree of independence, being re-
sponsible only to oneself, and following in the family’s foot-

steps (Coulter, 2001).  
What do we connect with entrepreneurship? In general, 

when thinking about entrepreneurial behavior or traits, we think 
about innovative and creative ways of thinking. Entrepreneurs 
are able to recognize opportunities and have the courage to take 
risks and accept uncertainty in order to make growth-oriented 
and daring decisions. 

While some researchers discuss entrepreneurship as being 
an important factor to a venture’s creation and performance 
(e.g., Carland, Hoy, & Carland 1988), the usefulness of entre-
preneurship-specific personality traits in the explanation of en-
trepreneurs’ success has also been strongly criticized. Instead of 
looking at the personality and who an entrepreneur is, some 
researchers criticize the trait approach and recommend focusing 
on the behavioral approach and on what an entrepreneur actual-
ly does (e.g., Gartner, 1988; Koenig, Schlaegel & Gunkel, 
2014). 

In our case, we have included both approaches because 
through multiple questionnaires and the simulation game, we 
have analyzed the participating students with respect to differ-
ent traits and qualities which might suggest that they have a 
more entrepreneurial mindset, but the active involvement in the 
simulation made it also possible to study their behavior when 
they were confronted with financial and management opportu-
nities and problems – just like an entrepreneur would. This way 
we can learn and see how they apply those qualities in their own 
unique ways. 

Entrepreneurial traits, such as achievement motivation 
(McClelland, 1961), locus of control (Brockhaus, 1982), and 
self-efficacy (Boyd & Vozikis, 1994), can be defined as rela-
tively stable characteristics of an individual, which have been 
identified as determinants of entrepreneurial status (e.g., Stew-
art & Roth, 2001, 2007) and an entrepreneur’s success (e.g., 
Collins, Hanges, & Locke, 2004). Our study indicates (Liñán & 
Kurczewska, 2014) that openness to change and self-
enhancement encourage opportunity-driven entrepreneurship, 
while conservation and self-transcendence stimulate necessity-
based entrepreneurship. The study also confirms that the start-
up intention is mostly connected with taking advantage of a 
potential opportunity. Entrepreneurial intention mediates the 
relationship from motivational antecedents to opportunity mo-
tives. This means that noneconomic factors also have to be tak-
en into account if we want to understand the phenomenon of 
entrepreneurship.  

Entrepreneurial intention is defined as a conscious state of 
mind that precedes action and directs attention towards a goal, 
such as starting a new business (Bird, 1988; Krueger et al., 
2000; Moriano et al., 2012). Douglas and Shepherd (2000) 

TABLE 1 
CORRELATION MATRIX OF REVERSE SCALE QUESTIONS 

Variable Mean Standard 
deviation Q 1a Q 2a Q 4a Q 5a Q 6a Q 7a Q 9a Q 10a 

Q 1a 5,676 1,398 1,000 -0,152**   

Q 2a 2,745 1,199 -0,152** 1,000   

Q 4a 4,095 1,522   1,000 -0,045     

Q 5a 5,862 1,368   -0,045 1,000     

Q 6a 5,436 1,640     1,000 -0,147**   

Q 7a 3,934 1,625     -0,147** 1,000   

Q 9a 3,516 1,636       1,000 0,661** 

Q 10a 4,077 1,528       0,661** 1,000 
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pointed out that people expressing a strong intention may not 
take any specific action until the right opportunity is found. For 
these individuals, a strong intention should be associated with 
the opportunity motive. 

Personal values are the lens through which potential actions 
and their desirability are viewed. They induce valences of per-
spective outcomes and influence decisions (Holland and Shep-
herd, 2011). They play a role of guiding principles which help 
in making choices and taking actions. Personal values guide 
attitudes and behaviors (Schwartz, 1992), influence motivated 
behavior (Schwartz 2006), and correspond to basic psychologi-
cal needs (Rokeach, 1973). 

Our findings may have practical implications for entrepre-
neurship education, as values might be acquired through unique 
learning experience of individuals. Although stable in nature, 
they can be learned and enhanced throughout the education pro-
cess. Hence, if we know that self-enhancement values boost 
opportunity-based entrepreneurship, we can start to adjust edu-
cation accordingly and provide students with more teaching 
interventions based on building a sense of achievement and 
some idea-generating techniques. (Liñán & Kurczewska, 2014). 

Entrepreneurship has always been a part of education, so it 
can be learned over a long period of time because the key fac-
tors are always Education/Experience/Motivation or Intention.  

And finally, research has established that individuals are 
most likely to decide to start a business if they perceive this 
action to be more desirable and feasible than other alternatives 
such as employment (Linàn, Santos & Fernàndes, 2011; Pifare-
ly & Adrienne, 2014). 

 

THE COURSE AND THE SIMULATION GAME 
 

The course was built around “Hotel Stars” – a web browser
-based game. It has been designed to be played on PCs and tab-
let computers (Wardaszko, 2015). The main interface with deci-
sion input system, user feedback, and graphic design has been 
designed and optimized for touch screen technology. The game 
has been designed to be played in small (2-3 person) groups of 

students, who run a business in a stand-alone scenario – with 
the same starting situation. There is a total of 16 decision 
rounds during which the game participants will have to manage 
their businesses, which will gradually grow and – consequently 
– involve more and more complex decisions. The number of 
decision rounds has been adjusted to the number of teaching 
hours designed for this program, which is 30, and to the ability 
to cover all important knowledge areas planned for this course. 
Moreover, the dynamic scenario of the game features seasonali-
ty, random events, and competition, which is designed to grant 
the players some additional challenge and fun. Students play 
against computer and do not compete directly with each other. 
A ranking is introduced in the middle of the game (8th period), 
and the teams can see the results of all other teams in their 
game. The general scenario of the game is known to students 
beforehand, but seasonality and periodic events are not an-
nounced, so that students play in a partially obfuscated environ-
ment. Partial obfuscation gives additional emotional arousal and 
a sense of more dynamic – and thus realistic – environment. 
Periodic events affect all areas of business demand, costs, ad-
ministrative decisions, sustainable development, ecology and 
management. Their occurrence is also timed with the game and 
the complexity level of the stage of the game. Additionally, the 
content of the learning program is delivered parallel to the game 
as a form of support to the main game scenario. Lectures, 
presentations, exercises and experiential learning exercises are 
timed with the changes in the game and the storyline. 

 

RESEARCH METHODOLOGY 
 

The basic aim of the research was to analyze the entrepre-
neurial attitudes and the attitude changes among Polish second-
ary students before and after experiencing a digital game-based 
course on the basics of economics and entrepreneurship. The 
research was conducted based on a quasi-experimental method-
ology (Butler, 1986; Duke & Geurts, 2002; Kriz, 2003, 2006), 
with value added data analysis and no hypotheses established 
prior to the research. However, there were several research 

TABLE 2 
STATISTICAL SIGNIFICANCE T-TEST IN PAIRS OF QUESTIONS 

Variable Mean Std. 
dev. 

Difference 
 - mean 

Difference 
– std. dev. T p Confidence interval Cohen's d Effect 

-size r 
Question 1A 5,676 1,398                 
Question 1B 5,665 1,408 0,011 1,710 0,125 0,900 -0,169 0,192 0,008 0,004 
Question 3A 4,421 1,421                 
Question 3B 4,768 1,518 -0,347 1,901 -3,408 0,001** -0,547 -0,147 -0,236 -0,117 
Question 5A 5,862 1,368                 
Question 5B 5,814 1,388 0,049 1,740 0,523 0,601 -0,135 0,232 0,035 0,017 
Question 6A 5,436 1,640                 
Question 6A 5,155 1,680 0,281 1,905 2,754 0,006** 0,080 0,481 0,169 0,084 
Question 8A 6,049 1,182                 
Question 8B 5,848 1,303 0,201 1,576 2,378 0,018** 0,035 0,366 0,162 0,081 
Question 9A 3,516 1,636                 
Question 9B 4,120 1,669 -0,605 1,898 -5,951 0,000** -0,804 -0,405 -0,365 -0,180 

Question 10A 4,077 1,528                 
Question 10B 4,642 1,419 -0,564 1,743 -6,048 0,000** -0,748 -0,381 -0,383 -0,188 
Question 11A 4,330 1,525                 
Question 11B 4,539 1,609 -0,209 1,972 -1,981 0,048** -0,417 -0,002 -0,133 -0,067 
Question 12A 3,375 1,742                 
Question 12B 4,350 1,748 -0,974 2,110 -8,627 0,000** -1,196 -0,752 -0,559 -0,269 
Question 13A 3,642 1,619                 
Question 13B 3,496 1,631 0,146 1,907 1,432 0,153 -0,055 0,347 0,090 0,045 

** - statistically significant with p < ,05000, N=349. 
Note: all ex-ante questions are coded with “A” and ex-post questions are coded with “B”. 
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questions formulated beforehand: 
 

1) Will the students display specific and consistent attitudes 
towards entrepreneurship? 

2) Will there be a difference in attitudes before and after the 
experience? 

3) Will the students from the winning teams display a more 
positive towards entrepreneurship than those from the los-
ing teams? 

4) Will there be any gender differences regarding entrepre-
neurial attitude change? 

5) Will the students gain satisfaction from the game-based 
course correlated with the entrepreneurial attitude change?  
 

The research was conducted among 349 students from 11 
secondary schools in Poland, aged 16-18, with 167 females and 
182 males. The schools represented in the research were chosen 
based on the localization and demographic representation be-
tween large and small cities (which also include students mostly 
from rural areas). The series of courses was conducted in the 
school year 2014/2015.  

The research process was designed so as to maximize the 
simplicity and reliability of the data collected. The students who 
agreed to participate in the research had to fill out a simple 
questionnaire. The questionnaire was embedded into the game 
system and appeared automatically when students logged in to 
the game system for the first time; they were then asked to fill 
the questionnaire in in the classroom. The course takes a few 
months’ time and right after the series of courses was over, the 
questionnaires were administered once again through the game 
system and the students were asked to fill it again in the class-
room. Additionally, the in-game data was collected and stored 
in the database.  

The questionnaires were based on yearly OECD entrepre-
neurship attitudes questionnaires and reports (latest edition of 
OECD, 2015), and were reworked and adapted to the target 
audience. Both of the questionnaires had the same set of basic 
questions on future employment preferences, willingness to 

start an own company, understanding the role of entrepreneur in 
the society, and risk acceptance/avoidance. We also added a few 
questions with a reversed scale in order to check the consistency 
of the answers provided (for the list of questions, please refer to 
appendix no. 1.). All questions were created on a seven item 
Likert scale with different grading directions. 

There were 13 questions repeated in ex-ante and ex-post 
questionnaires (in the tables, ex-ante questions coded with the 
letter “A”, and ex-post questions coded with the letter “B”). 
Moreover, in the ex-post questionnaire, several additional ques-
tion were added (please refer also to the list in appendix no.1) in 
order to measure the level of satisfaction and future education 
orientation with the game and the course out of which the satis-
faction indication was created (in the table, satisfaction factor is 
coded as “S”, and orientation for future studies is coded as 
“FO”).  

 

RESULTS 
 

Many of the reports on youth entrepreneurship focus on the 
state of the entrepreneurial attitudes among young people (e.g. 
Borowiec & Rachwał, 2011; ARP Raport 2013; Grabski & Sta-
chura, 2014). One of the most important issues raised by these 
reports is how the opinions and attitudes are created/influenced. 
The authors of these reports agree that the experience – the ini-
tial one in particular – of economic environment plays the key 
role in the opinion creation process. Thus, secondary school is 
of particular significance in the process of entrepreneurship 
attitude building, as in general, it is the place where those first 
contacts occur. In different reports we can find various levels of 
attitudes towards entrepreneurship, but in the study we will con-
centrate on the issue of attitude change. In order to analyze atti-
tude change effectively, we have to look at the consistency of 
attitudes. In the test, we have incorporated three reverse scale 
questions. They are based on separate questions of opposite 
nature e.g. we ask about owning a business versus working in a 
large company. 

The test is composed of four pairs, and the analysis is based 

TABLE 3 
STATISTICAL SIGNIFICANCE T-TEST IN PAIRS OF QUESTIONS FOR FEMALES 

 

 
** - statistically significant with p < ,05000, N=167. 
Note: all ex-ante questions are coded with “A” and ex-post questions are coded with “B”. 

Variable Mean Std. 
dev. 

Difference 
 - mean 

Difference 
– std. dev. t p Confidence inter-

val 
Cohen's 

d 
Effect 
-size r 

Question 1A 5,695 1,325                 
Question 1B 5,695 1,365 0,000 1,686 0,000 1,000 -0,258 0,258 0,000 0,000 
Question 3A 4,509 1,317                 
Question 3B 4,743 1,489 -0,234 1,807 -1,670 0,097 -0,510 0,043 -0,166 -0,083 
Question 5A 5,910 1,216                 
Question 5B 5,784 1,440 0,126 1,750 0,929 0,354 -0,142 0,393 0,095 0,047 
Question 6A 5,527 1,601                 
Question 6A 5,138 1,639 0,389 1,969 2,554 0,012** 0,088 0,690 0,240 0,119 
Question 8A 6,102 0,992                 
Question 8B 6,006 1,254 0,096 1,389 0,891 0,374 -0,116 0,308 0,085 0,042 
Question 9A 3,377 1,555                 
Question 9B 3,940 1,748 -0,563 1,838 -3,956 0,000** -0,844 -0,282 -0,340 -0,168 

Question 10A 3,928 1,471                 
Question 10B 4,539 1,476 -0,611 1,718 -4,595 0,000** -0,873 -0,348 0,415 -0,203 
Question 11A 4,323 1,403                 
Question 11B 4,449 1,578 -0,126 1,952 -0,833 0,406 -0,424 0,172 -0,084 -0,042 
Question 12A 3,263 1,658                 
Question 12B 4,198 1,712 -0,934 2,160 -5,589 0,000** -1,264 -0,604 -0,555 -0,267 
Question 13A 4,132 1,438                 
Question 13B 3,749 1,642 0,383 1,888 2,624 0,010** 0,095 0,672 0,248 0,123 
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on the initial questionnaire only as it provides data before the 
learning experience (please refer to table 1). The first pair of 
questions are the first and the second question, and it is based 
on a reverse scale. We can observe negative and statistically 
significant Pearson’s correlation coefficient (-0,152 with 
p<0,05). In the second pair (questions 4 and 5), there is no sta-
tistically significant difference. The correlation direction is cor-
rect (Pearson’s -0,045 with p<0,05), and the pair is based on a 
reverse scale again. In the third pair of questions (questions 6 
and 7), we have negative and statistically significant dependen-
cies (Pearson’s -0,147 with p<0,05) with the desired direction. 
In the fourth and last pair (questions 9 and 10), we observe a 
very strong positive correlation (Pearson’s 0,661 with p<0,05), 
so the students have opinions about the difficulty of running 
their own business, which matches their knowledge about eco-
nomics and business. Looking at the whole table, we can say 
that in general, the majority of the students had a consistent 
opinion about their future work, the role of entrepreneur in the 
society, and on the nature of risk. 

Looking at the comparison of the questionnaires adminis-
tered before the course and directly after the course, we can see 
some statistically significant changes. 

In the first question about the future as a business owner, 
we do not observe a statistically significant change, but the lev-
el of own opinion is quite high (mean 5,676 and sd 1,398) and 
remains almost at the same level (please refer to table 2). In the 
third question about the future as a small company employee, 
we see a statistically significant rise (two-tailed t-Test for de-
pendent groups -3,408 with p =0,001) and small Cohen’s d ef-
fect size (-0,236). In the fifth question concerning the im-
portance of economic knowledge, we do not observe a statisti-
cally significant change, but the level of own opinion is quite 
high as well (mean 5,862 and sd. 1,368). In the case of the sixth 
and eighth question, we observe a similar effect. In both cases 
we have a statistically significant decrease of attitudes (two-
tailed t-Test for dependent groups; Question 6 t=2,754 with 

p=0,006, Question 8 t=2,378 with p=0,018) with small Cohen’s 
d effect sizes. In the first case, the students had a very high pref-
erence in the direction of seeing themselves as future business 
owners (mean 5,436 and sd 1,640), and after the simulation 
game experience, they were more skeptical. In the second case, 
they had a very high confidence level about their control of the 
future (mean 6,049 and sd 1,182), but after the learning experi-
ence, the level of confidence decreased. The very initial level 
suggests that the views of the students in both cases could be 
quite naive and thus providing them with a realistic experience 
might offer a disillusion factor. All the more because the game 
offers realistic decisions and quite a lot of random events, sea-
sonality, and a competitive challenge, which all strengthen the 
learning experience. 

Question nine and ten focus on the same problem of 
knowledge of how to operate an own business from different 
perspectives. In both cases, we receive statistically significant 
differences (two-tailed t-Test for dependent groups; Question 
nine t=-5,951 with p=0,00001, Question 10 t=-6,048 with 
p=0,00001) and medium sizes of Cohen’s d effects. Of course, 
we expected that those questions would inter-correlate because 
they were directed at the same problem, but the size of the 
measured effect is one of the strongest in this research. On the 
one hand, this is a very positive sign because students are more 
convinced about their knowledge of how to operate a business 
after the game-based learning experience. On the other hand, it 
probably contributed strongly to the disillusion effect from the 
previous questions.    

Question eleven asked the students about their opinion on 
the value of the role of entrepreneur in society. The initial ques-
tionnaire displayed neutral attitudes towards this issue, with an 
indication towards a positive opinion i.e. that this role is some-
what undervalued (mean 4,330 and sd 1,525). After the simula-
tion gaming experience, we received a statistically significant 
rise (two-tailed t-Test for dependent groups t=-1,981 and 
p=0,048), but it was on the border of significance. Especially 

TABLE 4 
STATISTICAL SIGNIFICANCE T-TEST IN PAIRS OF QUESTIONS FOR MALES 

 

 
** - statistically significant with p < ,05000, N=182 
Note: all ex-ante questions are coded with “A” and ex-post questions are coded with “B”. 

Variable Mean Std. 
dev. 

Difference 
 - mean 

Difference 
– std. dev. t p Confidence inter-

val 
Cohen's 

d 
Effect 
-size r 

Question 1A 5,659 1,466                 
Question 1B 5,637 1,449 0,022 1,737 0,171 0,865 -0,232 0,276 0,015 0,008 
Question 3A 4,341 1,510                 
Question 3B 4,791 1,549 -0,451 1,982 -3,067 0,002** -0,740 -0,161 -0,294 -0,146 
Question 5A 5,819 1,496                 
Question 5B 5,841 1,343 -0,022 1,734 -0,171 0,864 -0,276 0,232 -0,015 -0,008 
Question 6A 5,352 1,674                 
Question 6A 5,170 1,720 0,181 1,843 1,327 0,186 -0,088 0,451 0,107 0,054 
Question 8A 6,000 1,334                 
Question 8B 5,703 1,334 0,297 1,727 2,317 0,022** 0,044 0,549 0,223 0,111 
Question 9A 3,643 1,701                 
Question 9B 4,286 1,579 -0,643 1,955 -4,436 0,000** -0,929 -0,357 -0,392 -0,192 

Question 10A 4,214 1,571                 
Question 10B 4,736 1,361 -0,522 1,771 -3,977 0,000** -0,781 -0,263 -0,355 -0,175 
Question 11A 4,335 1,633                 
Question 11B 4,621 1,637 -0,286 1,993 -1,934 0,055 -0,577 0,006 -0,175 -0,087 
Question 12A 3,478 1,814                 
Question 12B 4,489 1,774 -1,011 2,068 -6,596 0,000** -1,313 -0,709 -0,564 -0,271 
Question 13A 3,192 1,649                 
Question 13B 3,264 1,590 -0,071 1,904 -0,506 0,613 -0,350 0,207 -0,044 -0,022 
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because Cohen’s d suggested a lack of effect, so the students 
had a stronger inclination towards agreeing on undervaluation 
of the role of entrepreneurs in the society after the game-based 
course.  

Questions twelve and thirteen cover the issue of risk avoid-
ance/acceptance. In this case, we received mixed results. Ques-
tion twelve, whose aim is to look at the loan-taking propensity, 
had the largest effect in the whole table (t=-8,627, p=0,000001), 
and actually turned the attitude inclination from negative to 
positive. However, question thirteen, aiming at looking for ac-
tive/passive market behavior, does not show any significant 
change, and oscillates around neutral opinion with a slight incli-
nation towards active/aggressive behavior. One of the reasons 
for these differences might be attributed to the game itself, 
which features relatively easy loan-taking mechanics and a con-
stant growing business, and an aggressive market behavior on 
the market requires more work input from the students.  

A different view on the same collection of results is offered 
by a gender-based analysis. In the literature on the subject, dif-
ferences between males and females in entrepreneurial behavior 
are raised very often and discussed at length (most recent: Ros-
si, Borter & Sansonnens, 2013; Abrar, Rauf & Gohar, 2011; Ettl 
& Welter, 2010; Ekanem, 2015).  

The first table compares the questions and answers of the 
female students (please refer to table no. 3). At first glance, we 
can already observe attitude differences between females and 
the general population. For comparison, let us also look at the 
answers of the male students. 

From the tables above we can infer that in the case of the 
first question, both subgroups have a very similar attitude, and 
the effect of the course on both of them was quite similar 
(please refer to tables 3, 4 and figure 1). However, in the case of 
question 3, we can see the first difference. In the female group, 
there was no statistical significant difference, and in the male 
group, the effect was significant (females t=-1,67 with p=0,097 

and males t=-3,067 and p=0,002). Therefore we can say that 
after the gaming experience, males displayed a stronger attitude 
change towards perceiving themselves as employees in a small 
company. In the fifth question, both subgroups had a very simi-
lar attitude and the effect of the course on both of them was 
quite similar. The second difference surfaced in question six. In 
this case, females showed a statistically significant difference 
and males didn’t (females t=2,554 with p=0,088 and males 
t=1,327 and p=0,186). In the case of question eight, we see an 
exactly opposite effect; females were not impacted in their per-
ception of control over the future while males had a statistically 
significant fall in the perception of control over the future 
(females t=0,891 with p=0,374 and males t=2,317 and 
p=0,022). The disillusion effect had different sources in the 
female group, which showed weaker perception of themselves 
as business owners; they had lower perception of control over 
the future. 

In questions nine and ten, both groups ‘scored’ similar and 
in both cases the obtained results were significant. This result is 
a good predicate for game-based courses in secondary education 
because both females and males felt they had more knowledge 
about running a business. It also points towards educational 
verification of this particular game and course design (Feinstein 
& Cannon, 2002). 

In the case of question eleven, both subgroups displayed a 
very similar attitude, and the effect of the course was quite simi-
lar but the changes were not statistically significant.  

In the last section, dealing with risk acceptance/avoidance, 
we can observe two effects. In question twelve, both groups 
showed statistically significant change, which was of similar 
extent, and medium-size effects in Cohen’s d calculation 
(females d=-0,555 and males d=-0,564). As for the aggressive/
passive behavior of companies on the market (question thir-
teen), we can observe that it had a statistically significant im-
pact in the female group and almost no effect in the male group 

FIGURE 1 
MEAN DIFFERENCES FOR FEMALES AND MALES 
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(females t=2,624 with p=0,010 and males t=-0,506 and 
p=0,613). An interesting part of this observation is the opposite 
direction of changes between the two groups. Females had on 
average a neutral position with an inclination towards passive 
behavior, and males had on average a neutral position with an 
inclination towards aggressive behavior. After the game-based 
learning experience, females became more aggressive while 
males leaned more towards passive/cautious behavior. 

The last part of the comparison involves an analysis of the 
attitude change with respect to the game external variables. 

The first external variable analyzed was the ranking posi-
tion in the game (please refer to table 5, where it is coded as 
“P”), which is designed as an indirect competition mechanism. 
We can observe that is shows significant correlation with 
changes to answers in questions one (-0,213), three (-0,114), six 
(-0,205), nine (-0,162), and ten (-0,141). However, it is a corre-
lation of a negative nature, as we compare higher position rank-
ing to a natural growing scale. Therefore, a higher place in the 
ranking was actually strengthening the students’ attitude to-
wards entrepreneurship.  

The second variable was the game score value (coded as 
“RV” in table 5). From the middle of the game on, the game 
ranking is calculated based on the balanced scorecard method 
and communicated to the teams (Wardaszko, 2015). It has a 
quite small impact because only question six shows a statistical-
ly significant correlation – which is still a weak one (Pearson’s 
correlation 0,170). 

The third variable is the knowledge test value difference 
measured before and after the game. The tests were adminis-
tered by teachers at the beginning and at the end of the game; a 
single test consists of a series of multiple choice questions and a 
few open questions. We can observe several statistically signifi-
cant correlations with changes to answers in questions one 
(0,281), five (0,136), six (0,188), eight (0,217), nine (0,106), ten 
(0,116), and twelve (0,111). Although none of those correla-
tions was strong, we can assume that the combined effect was 
quite significant. 

The fourth variable is satisfaction indicator (coded as “S” 
in table 5), which consisted of several questions about the level 
of satisfaction with the game, the course, and recommendations 
to others (please refer to appendix 1 for the list of questions). 
These questions were an additional part, administered with 
questionnaire B after the course was over. All questions were 
based on a 7-point Likert scale (with 1 as the most negative 
answer and 7 as the most positive answer, and 4 as a neutral 
answer). The satisfaction indicator level shows positive and 
statistically significant correlations with changes to answers in 
questions one (0,281), three (0,156), five (0,310), six (0,193), 

eight (0,261), nine (0,159), and ten (0,220). Judging from the 
results, it can be argued that satisfaction shows the strongest 
impact on attitude change. Additionally, based on the calcula-
tions of the internal effects, the level of satisfaction was statisti-
cally significant correlated with both ranking position (-0,334) 
and game score value (-0,143) –  showing statistically signifi-
cant dependency between satisfaction and ranking and game 
score value. 

The last variable that was measured is future studies orien-
tation indicator (coded as “FO” in the table 5), which consisted 
of three questions about the students’ future plans of studies 
involving programs in economics and business (please refer to 
appendix 1 for the list of questions). These questions were an 
additional part, administered with questionnaire B after the 
course was over. All questions were based on a 7-point Likert 
scale (with 1 as the most negative answer and 7 as the most 
positive answer, and 4 as a neutral answer). The future studies 
orientation indicator level shows positive and statistically sig-
nificant correlations with changes to answers in questions one 
(0,184), five (0,222), six (0,195), eight (0,129), nine (0,166), ten 
(0,201), and twelve (0,190). Judging from the data, it has a sim-
ilar yet weaker result than the satisfaction indicator does.  

 

SUMMARY 
 

Looking at the research question set in the initial section of 
the paper, we can state that students in Polish secondary schools 
have established and consistent attitudes towards entrepreneur-
ship, which are in line with previous research of such kind 
(Borowiec & Rachwał, 2011; ARP Raport 2013; Grabski & 
Stachura, 2014). Out of ten questions which entrepreneurial 
attitude was built upon, seven showed statistically significant 
change after the game-based course experience, so we can ob-
jectively say that the course had an impact on the research pop-
ulation. This leads to a conclusion that first encounters with 
such experiential methods are influential, but looking at the 
direction of the changes, it might have an effect opposite to the 
expected, so such methods have to be constructed meaningfully 
and responsibly (Feinstein & Cannon, 2002). One of the most 
surprising findings was the negative correlation between the 
game position and the attitude change towards entrepreneurship, 
and that winning the game did not secure a better inclination 
towards entrepreneurship. One of the reasons could be the very 
high level of competitiveness that was already diagnosed in the 
research of a similar group (Wardaszko & Jakubowski, 2013).  
Gender effects are an important topic in entrepreneurship, and 
our research shows many gender differences. Future orientation, 
disillusion effects, and risk acceptance works differently in 

TABLE 5 
CORRELATION MATRIX OF ATTITUDE CHANGE WITH EXTERNAL VARIABLES 

** - statistically significant with p < ,05000 and N=349 
Note: from 1 to 13 change in questions, P – Game ranking position, RV – Game Score Value, KTD – Knowledge Test Difference, S 
– Satisfaction indicator, FO – orientation for future studies indicator 

Variable Mean St. dev ΔQ.1 ΔQ.3 ΔQ.4 ΔQ.5 ΔQ.6 ΔQ.8 ΔQ.9 ΔQ.10 ΔQ.11 ΔQ.12 ΔQ.13 

P 4,9140 3,0501 -0,213** -0,114** 0,020 -0,052 -0,205** -0,084 -0,162** -0,141** -0,080 0,009 0,021 

RV 925,0726 968,9577 0,074 0,060 0,045 0,035 0,170** 0,066 0,075 0,077 0,027 -0,010 0,030 

KTD 54,3295 49,1686 0,156** 0,022 -0,055 0,136** 0,188** 0,217** 0,106** 0,116** 0,073 0,111** -0,077 

S 5,8505 1,0029 0,281** 0,156** -0,008 0,310** 0,193** 0,261** 0,159** 0,220** 0,025 0,092 -0,073 

FO 5,5530 0,9633 0,184** 0,074 -0,032 0,222** 0,195** 0,129** 0,166** 0,201** 0,071 0,190** 0,022 
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those subgroups, and therefore designing experiential experiences should address the way the attitudes in those subgroups are built 
and shaped. The analysis of correlation between attitude change and external variables gives us an additional set of interesting in-
sights. One of the most important observations is the role of satisfaction and future orientation, which should not be mistaken with 
winning the game. From the entrepreneurial point of view, our objective is to create the most satisfactory learning experiences, and 
not necessarily the most competitive or challenging ones. 

The research presented above shows a lot of interesting issues and raises even more questions for the future. First of all, a game-
based experimental research into entrepreneurial attitudes at the secondary education level is important and insightful because it is 
the time when most of students’ opinions and attitudes is born. Especially if we take in consideration that for many of them, it is the 
first “serious” encounter with entrepreneurship and economics. Additionally, in comparison to adults, students at this level of educa-
tion do not have many other sources of experience with entrepreneurship and economics, so even longer studies may bring even 
more valid results, not impacted by the noise of the environmental effects. We are aware of the limitations of this research with re-
spect to the geographic location, the types of schools (not profiled), and the type of the game that was offered. Nevertheless, youth 
entrepreneurship is a global movement and future research should deepen, widen, and explore the discovered dependencies further 
for other groups and nationalities. 

Abrar, A. , Rauf, A. and Gohar, M. (2011), Conceptualising 
gender and entrepreneurial learning: a review of litera-
ture, doctoral research, University of Essex, Essex. 

Agencji Rozwoju Pomorza (2013), Badanie postaw 
przedsiębiorczych młodzieży kościerskiej, Pracownia 
Badań Soma, Toruń. 

Baron, R.A. (1998), Cognitive mechanisms in entrepreneurship: 
why and when entrepreneurs think differently than other 
people, Journal of Business Venturing, 12, 275-94. 

Bird, B. J. (1988), Implementing entrepreneurial ideas: The case 
for intention. Academy of Management Review 13, 442-
453. 

Bjerke, B. (2007), Understanding Entrepreneurship, Chelten-
ham, UK and Northampton, MA,  

Bjerke, Björn and Gaddefors, Johan (2014),  Starting a Business 
Venture Rationally or naturally – Exploiting an Opportuni-
ty in Sapce or developing a place. Leuphana Conference on 
Entrepreneurship. 

Borowiec M., Rachwał T. (2011), Kształtowanie postaw 
przedsiębiorczych na lekcjach geografii wyzwaniem 
edukacyjnym w procesach globalizacji [in:] 
Przedsiębiorczość w warunkach globalizacji, in. Z. Zioło, 
T. Rachwał (eds.), „Przedsiębiorczość – Edukacja”, no. 7,  
Nowa Era, Zakład Przedsiębiorczości i Gospodarki 
Przestrzennej Instytutu Geografii Uniwersytetu 
Pedagogicznego im. Komisji Edukacji Narodowej w 
Krakowie, Warszawa – Kraków. 

Boyd, N. G., Vozikis, G. S. (1994), The influence of self-
efficacy on the development of entrepreneurial intentions 
and actions, Entrepreneurship Theory and Practice, 18(4), 
64-77.  

Bridge, S., K. O’Neill, S. Cromie (2003) (2nd ed.), Understand-
ing Enterprise, Entrepreneurship and Small Business, New 
York: Palgrave Macmillan. Coulter, M. (2001), Entrepre-
neurship in Action, Upper Saddle River, NJ: Prentice Hall. 

Brockhaus, R. H. (1982), The psychology of the entrepreneur. 
In: C. A. Kent/D. L. Sexton/K. H. Vesper (Eds.), Encyclo-
pedia of Entrepreneurship, 39-56, Englewood Cliffs, NJ: 
Prentice Hall. 

Butler J.K. (1996), Using experiential exercises for collecting 
research data: integrating teaching and research, Develop-
ments In Business Simulation And Experiential Learning 
vol.23, pp. 157-159, [Available from http://
www.absel.org]. 

Carland, J. W., Hoy, F.,  Carland, J. A. (1988), Who is an entre-
preneur? Is a question worth asking. American Journal of 
Small Business, 12(4), 33-39. 

Collins, C. J., Hanges, P. J., Locke, E. A. (2004), The relation-
ship of achievement motivation to entrepreneurial behav-
ior: A meta-analysis. Human Performance, 17(1), 95-117. 

Douglas, E.J. and Shepherd, D.A. (2000), Entrepreneurship as a 
utility maximizing response. Journal of Business Venturing, 
15 (3), 231-251. 

Ekanem I. (2015), Entrepreneurial learning: gender differences, 
International Journal of Entrepreneurial Behavior & Re-
search, Vol. 21 Iss: 4, pp.557 – 577. 

Ettl, K., Welter, F. (2010), Gender, context and entrepreneurial 
learning, International Journal of Gender and Entrepre-
neurship , Vol. 2 No. 2, pp. 108-129. 

Feinstein A.H., Cannon H.M. (2002), Constructs of simulation 
evaluation.  SIMULATION & GAMING, Vol. 33 No. 4, 
December 2002, pp. 425-440 DOI: 
10.1177/1046878102238606 

Grabowski T., Stachura K. (2014), Technologie i postawy 
przedsiębiorcze wśród młodzieży gdańskiej, Inkubator 
Starter, Gdańsk. 

Green Deanna, Vedlitz Arnold, Mack W.R. (2008), Innovation 
and Implementation in the Public Sector: An Examination 
of Public Entrepreneurship, The Policy Studies Organiza-
tion, Vol 25, No. 3, pp. 233-252.  

Holland, D. V., Shepherd, D. A. (2011), Deciding to Persist: 
Adversity, Values, and Entrepreneurs’ Decision Policies. 
Entrepreneurship Theory and Practice. 37 (2). 

Johannisson, B. (2005), Entreprenörskapets väsen [The essence 
of entrepreneurship], Lund: Interaktion [Constructions of 
entrepreneurship. Theory, practice and interaction], Stock-
holm: Forum för Småföretagsforskning. Studentlitteratur. 

Kriz W.C. (2003), Creating Effective Interactive Learning Envi-
ronments through Gaming Simulation Design. Journal of 
Simulation & Gaming, 34 (4), pp. 495–511. 

Kriz W.C., Hense J. (2006), Theory-oriented evaluation for the 
design of and research in gaming and simulation. Journal 
of Simulation & Gaming, 37, 2, pp. 268–283. 

Krueger, N. F., Reilly, M. D., Carsrud, A.L. (2000), Competing 
models of entrepreneurial intentions, Journal of Business 
Venturing 15 (5), 411-432. 

Kuratko, D.F., R. M. Hodgetts (2004) (6th edition), Entrepre-
neurship. Theory, Process,  

REFERENCES 



Page 248 - Developments in Business Simulation and Experiential Learning, Volume 43, 2016 

 

Liñán, F., Kurczewska, A. (2015),  Why are some individuals 
willing to pursue opportunities and others aren’t?, paper 
presented at the RENT 2013 Conference (Vilnius, Lithua-
nia, November 20-22). Submitted to the Handbook of Re-
search in Opportunity Formation, Edward Elgar Pub. Gart-
ner, W. B. (1988), Who is an entrepreneur? Is the wrong 
question. American Journal of Small Business, 12(4), 11-
32. 

Liñán, F., Santos, F. J., Fernández, J. (2011), The influence of 
perceptions on potential entrepreneurs. International En-
trepreneurship and Management Journal, 7(3), 373390. 

Lindgren, M., J. Packendorff (2007), Konstruktion av entrepre-
nörskap. Teori, praktik och  

Luke, B., Verreynne, M.-L., Kearins, K. (2010), Innovate and 
Entrepreneurial activity in the public sector: The changing 
Face of  public sector institutions, Innovation: Manage-
ment, Policy & Practice, Vol. 12, No. 2, 138-153.  

Mack W.R., Green D., Vedlitz A. (2008), Innovation and Im-
plementation in the Public Sector: An Examination of Pub-
lic Entrepreneurship, Review of Policy Research, Vol. 25, 
No. 3, pp. 233-252.  

Mariotti, S., C. Glackin (2010), (Second edition), Entrepreneur-
ship, Upper Saddle River, NJ: Prentice Hall. 

McClelland, D. C. (1961), The achieving society. Princeton, NJ: 
Van Nostrand. 

Moriano, J. A., Gorgievski, M., Laguna, M., Stephan, U., Zaraf-
shani, K. (2012), A cross-cultural approach to understand-
ing entrepreneurial intention. Journal of Career Develop-
ment, 39(2), 162-185.  

OECD (2015), Entrepreneurship at a Glance 2015, 05 Aug 2015 
ISBN : 9789264236479 (HTML); DOI : 10.1787/
entrepreneur_aag-2015-en. 

Osborne D., Gaebler T., (1993), Extended Review Entrepre-
neurial Management in the Public Sector, Work, Employ-
ment and Society, Vol. 7, No. 4, pp. 643-648.  

Pifarely, A. (2014), Psychological Capital as a substitute to Self
-Efficacy in Entrepreneurial Intentions Models .  Practice, 
Stanford, CT: Thomson South-Western.  

Rokeach, M., (1973), The Nature of Human Values. New York: 
Free Press. 

Rossi M., Borter S., Sansonnens M. (2013), Gender Differences 
in Entrepreneurship: Situation, Characteristics, Motivation 
and Entrepreneurial Behavior of Women Entrepreneurs in 
Switzerland. International Journal of Social, Behavioral, 
Educational, Economic and Management Engineering 
Vol:7, No:8, pp. 953-956. 

Schwartz, S.H. (1992), Universals in the content and structure 
of values: Theory and empirical tests in 20 countries. In M. 
Zanna (Ed.), Advances in experimental social psychology 
(pp. 1–65). New York: Academic Press. 

Schwartz, S.H. (2006), Basic Human Values: Theory, Measure-
ment, and Applications, Revue française de sociologie, 
47/4. 

Stewart, W. H., Roth, P. L. (2001), Risk propensity differences 
between entrepreneurs and managers: A meta-analytic 
review. Journal of Applied Psychology, 86(1), 145-153.  

Stewart, W. H., Roth, P. L. (2007), A meta-analysis of achieve-
ment motivation differences between entrepreneurs and 
managers. Journal of Small Business Management, 45(4), 
401-421. 

Timmons, J.A. (1999) (5th edition), New Venture Creation. 
Entrepreneurship for the 21st Century, New York: Irwin 
McGraw-Hill. USA: Edward Elgar Publishers.  

Wardaszko M. (in print), Building simulation game-based 
teaching program for secondary school students, Journal of 
Simulation&Gaming, submitted and accepted 2015. 

Wardaszko, M., Jakubowski, M. (2013), Research of end user 
preferences in the design process of the simulation game 
for high school students teaching basics of economics and 
entrepreneurship. In S.A. Meijer & R. Smeds (eds.), Elec-
tronic proceedings of ISAGA 2013, KTH Transport Sci-
ence publication series, Stockholm, 2013. 

Windrum P., Koch, P. (2008), Innovation in Public Sector Ser-
vices: Entrepreneurship, Creativity and Management, Ox-
ford University Press, Vol. 11, No. 3, pp. 393–396.  

Zimmerer, T.W., N.M. Scarborough (2005) (Fourth edition), 
Essentials of Entrepreneurship and Small Business Man-
agement, Upper Saddle River: Prentice Hall  


