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Abstract

In this article, this research examines the use of a Serious Game at the end of an
entrepreneurship course, following the experiential learning theory which states that learning
couldn’t take place if student are unable to experiment what they are learning in class. That is
especially true in an entrepreneurship course where understanding how a company works
can’t be complete without trying to simulate what is like to be an entrepreneur in real life.
The Serious Game makes it possible to; apply concepts acquired in class, in a virtual
environment, while eliminating the risk factor. A field survey was conducted to determine
the profile of students, their predispositions to use the Serious Game and the influence of the
game on the engagement of students in their entrepreneurship learning. This study discusses
the results obtained as well as the possibility of adopting Serious Games as a learning tool.

Keywords Education - Serious games - Entrepreneurship - Experiential learning - Student
learning - Student engagement - Activity theory
1 Introduction

Student born in this era, also known as generation Y are very familiar with electronic
devices, which affected their concentration and developed an impatient behavior. In
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addition, motivation became a problematic issue in nowadays schools. Khenissi et al.
(2015) wrote: “students of this generation are disengaged, bored, suffering from a bad
attitude and they aren’t challenged in traditional classroom”. Since students are eager to
use anything that involves technology, we considered the use of Serious Games as a
learning tool. Serious Games can be defined as: “a mental contest, played with a computer
in accordance with specific rules that uses entertainment to further government or
corporate training, education, health, public policy, and strategic communication objec-
tives” (Zyda 2005). Using such a tool to teach certain parts of a concept could offer a
suitable solution to resolve the lack of interest felt in classrooms, as well as enhancing the
overall understanding of the teaching (content). Although, “game playing and learning
sometimes seem to be based on principles that are apparently contradictory [...]Video
games are associated with interaction, practice, and immersion in the game environment,
on the other hand, learning can require a break in the activity so as to take the time to think
about what is going on and what one is learning” (Huynh-Kim-Bang et al. 2010, p.2). The
use of Serious Games goes beyond the scope of education and can be transposed in other
fields. Combining two concepts (learning and fun) is not as contradictory as it seems.

Literature is full of article and research that stresses the relevance of such tools for
education. Simulation and games as teaching aids are also part of an experiential
learning, since they propose the construction of learning through the direct application
of acquired knowledge. For example, Borrajo et al. (2010), found that the use of the
SIMulator Business Administration (SIMBA) enabled the application of the concepts
and techniques learned during the training, through analysis, decision-making, and
assessment of various proposed situations without having to take any risks. In Medi-
cine, Sabri et al. (2010), have used “Total knee arthroplasty Serious Game” to help
students understand the steps of the surgical procedure as well as the decision-making
and cognitive process that are used during the operation. The authors explained that the
realization of these tasks in advance allows the future doctors to concentrate exclusively
on the technical aspects. Meanwhile, Khenissi et al. (2015), studied the differences
between a game created to play and the same game hijacked for educational purposes.
They listed nearly 6 of the most popular games such as Tetris, Snake etc. to other lesser
known, which have been diverted from their primary goal successfully.

This article represents the second part of a study on the use of Serious Games in
entrepreneurship teaching. The aim is to analyze how a Serious Game can affect
student’s learning experience in the field of entrepreneurship. Our research has been
divided into two parts; a first survey on the accuracy of the project itself, since it is a
new tools that has never been used in our school. The results were discussed in a
previous article (Charrouf and Janan 2016). The second part, presented in this article,
focuses on the application of a Serious Game to study whether there is an increase in
students’ commitment to their learning of entrepreneurship.

In the first study, a questionnaire gave us an overview of the student’s profile. The
data obtained shows individuals interested in entrepreneurship, curious to learn but
especially with an entrepreneurial intention (69%). As explained by Walter and Block
(2016): “the better an individual feels equipped with entrepreneurial knowledge and
motivation from entrepreneurship education, the more likely she has the confidence to
overcome regulation-related barriers ““. According to our survey, we found that
students are prone to use a serious game as part of an exercise at the end of their
entrepreneurship course. The awareness of video games functioning combined with the
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interest in entrepreneurship helped us continue the experiment. We think that Serious
Games as learning tools can bring value to the entrepreneurship course, since it allows
students to discover the world of business in a secure environment that reflects reality.

2 Theoretical framework
2.1 Methodological approach and items definition

Based on items description of the interaction triangle in (Abouelala et al. 2015) work,
and (Engestrom 2006) Fig. 1, we can define the components as follow:

—  Subject: student or group of students;

—  Object: application of concepts acquired during entrepreneurship course;

—  Mediating Artifact: Serious Game;

— Rules: legislative texts regarding the organization of studies (teaching hours,
number of subjects, tutorials, etc.);

— Community: schools and universities, Serious Game designers, developers, Seri-
ous Game users (students, players, professors, researchers ...), companies etc.;

— Division of labor: presidents, directors, deans, departments, branches, task etc.

Either explicitly or implicitly, it is the community that sets the rules and elaborate the
appropriate division of labor (Engestrom 2006). In the following diagram we gathered
the components above in order to clearly show the interactions between them (Fig. 2).

2.1.1 The subject

To develop our questionnaire we analyzed the different components of the interactions
triangle. Each one has its own characteristics forming a complex system (an entity) that
interacts with other entities, creating a causal relationship that goes in both directions.

The first component is the “subject” which in our case, refers to students from the
same class. However, students are different human being with different personalities,

Mediating Artifact

Subject Object ——»  Outcome

Rules Community Division of labour

Fig. 1 The structure of a human activity system (Engestrom 2006)
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Artifact = Serious
Game

A

Subject = Student < > Object = application of
acquired concepts

\

Rules = Community = Division of labour =

Work related legislation <:> Every person concerned : : Work hierarchy

by Serious Games

Fig. 2 Interactions between the components

social behaviors etc. These diversities generate different responses depending on the
situations. Even though students are using the same tool in the same context, they will
have different reactions to it. It is then necessary to study students’ characteristics to
determine the achievement of the goal.

The figure below presents the main characteristics to study (non-exhaustive list):

The student is characterized, on the one hand, by a social and historical background:
the family he grew up in, the different schools he got in to, the people he met, etc. All
these influences helped shape an individual who will influence his environment as well,
starting the first loop of a dynamic change.

So as to see whether or not the purpose of the activity has been achieved (learning
application) it is necessary to collect data on: students’ age, gender, field and education
level, English level (since the artifact is in English), extracurricular activities (especially
those tending towards voluntary work). The latter could reveal if there is a relationship
between associative work and entrepreneurial intention or behavior. Furthermore, the
purpose of the item ‘desired job’ is to determine whether the student prefers to work as
an employee or is more likely to work on his / her own. The item “entrepreneurial
possibilities” refer to the existence or non existence of opportunities for the student to
consider entrepreneurialism. Finally, the ‘Family Background’ item will give us an
insight about the influence of the student’s environment regarding his life’s decisions
(studies, future profession, etc.).

On the other hand, we need to evaluate the student’s requirements in two sectors:
entrepreneurship and Serious Games. The prerequisites for entrepreneurship help us
determine knowledge and interest in the subject. In fact, a student who appreciates
entrepreneurship course and finds it useful will not consider the Serious Game as a
student who doesn’t. In addition, having already attended entrepreneurship classes may
help the student understand even better the course and its application. As to video
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gaming prerequisites, they aim to acknowledge student familiarity with video games;
which type is preferred (arcade, role play, reflection ...) as well as the usual media game
(console, PC, phone).

Gathering this information will help us understand the attitude with which the
Serious Game will be tackled, but also, will give us a first idea on the possible results
of the experimentation.

2.1.2 The artifact

The artifact is the tool by which subject realizes the activity and tries to achieve its
objective. In our case the artifact is a Serious Game named “GO VENTURE Small
Business” which is an educational game to simulate a business. Students, either alone
or in a group, must make decisions related to the management of their business. Those
decisions could be about the production of goods, the sale process, team management,
etc. Two aspects seemed important to study: the ergonomic aspect and the pedagogical
aspect. In that, to explain how and why it can help achieve the purpose of our learning
activity.

The following diagram illustrates the items of the component “Artifact’:

The Serious Game ergonomic refers to the adequacy between the game and user
abilities. Several criteria can be evaluated: the interface, which is the visual structure
used to choose the steps to follow. Interactivity makes it possible to determine the
mechanics of the game through the interaction Human-Interface. Usability, in turn,
refers to ease of handling. The more easily manipulated, intuitive and effective the
game is, the more usable it is. Utility refers to the use made of the functions and how
well the game serves the purpose.

Other items should be considered in evaluating the ergonomic factor such as realism
and gameplay. The first one is important since the purpose of using this tool is to bring
the student closer to the reality lived by a business owner on a daily basis. Secondly,
gameplay refers to interactions between the user and the game (Perron et al. 2012). It
should be easy to handle in order to have a pleasant and fun experience, and not be a
“serious” learning activity. Finally, the system performance and speed items are there to
support the previous variables and to make sure that the game works well (no bugs).

The second factor presented in Fig. 4 is the pedagogical aspect. Indeed, the difference
between a normal video game and a Serious Game is its educational aim. The game
becomes a learning tool in addition to its recreational aspect. Our tool must therefore
combine these two aspects in order to best serve its primary purpose. In order to do this,
we need to know the students’ perceptions of the pedagogical scenario and the game’s
playfulness. The purpose of studying these items is to collect data about student’s
satisfaction as well as experience using a new learning tool. It also might be interesting
to know if he would be willing to play it again or even share it other students.

2.1.3 The object
Previously, we set as a goal of the learning activity, the application of acquired
knowledge. In that, to evaluate the object we need to ask ourselves some questions:

What are these achievements? How does “application of prior learning” action take
place? Can it be evaluated or measured? What are the items that reflect it?
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By ‘acquired knowledge’ and ‘prior learning’ we refer to concepts taught in the
entrepreneurship course such as: market place, competition, customer, marketing,
business plan, intellectual property etc. The actions taken while playing may give us
answers regarding the question “how?”. These actions reflect decisions made by the
student in response to different situations. In fact, the decision making process results
from understanding a concept in the classroom. In other words, during the game, if the
student is confronted with selling a certain amount of product, he must refer to what he
has learned as marketing concepts in order to determine the price, the type of promotion
to choose etc. The same goes for hiring employees, purchasing raw materials and so on.

In our study, we used a combination of two scores: “customers’ satisfaction score”
and “revenues” as a way to tell if the knowledge learned in the classrooms is put to
usage. It should be noted that the score (revenues) also depends on a good compre-
hension of the game as a whole by passing the language (the game is in English).
Moreover, familiarity with gaming can also have an influence. These elements must be
taken into account when analyzing and discussing the results.

The last three components of the triangle (Rules, community and division of labor)
will be the subject of a separate article as they require a full study. For this reason we
will not discuss them in this document.

2.2 Questionnaire

We collected data through using a questionnaire build only with questions about the
first three components of the interactions’ triangle: Student - Serious Game - Objective.

Since this article is not meant to assess the environment of our activity we inten-
tionally left the other component (rules, community, and division of labor). If we gather
the component cited above we shall find six factors, each one divided into multiple
items:

* F1: Students’ social and historical profile;

» F2: Prerequisites for entrepreneurship;

» F3: Prerequisites for video games;

* F4: Serious Game Ergonomic;

* F5: Pedagogy of the Serious Game;

* F6: Success of the game (score achieved, objective).

The table below details each factor with related items:

(Concerning the first factor two items from the Fig. 3 are not in the table education
field and education level since all the student were in the same class and studying the
same thing) (Table 1)

The next step is to translate items into question, to provide answers that will enable
us to assess the achievement of our proposed learning activity.

3 Results and discussion

The purpose of this study is to collect data through the questionnaire to provide answers
that might help us verify our two hypotheses:
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Student ———

Historicaland Prerequired
Social aspects aspects

I
r

-Age
- Gender Entrepreneurship Video Games
- Education level
- Field of study
- English level l I
< - PrchiFed
aciyitcs - Previous Courses - Familiarity with
- Desired job - Utlity of the games
- Entrepreneurial course - Gaming time
possibilities - Interest - Type of supperts
- Family -Ideas - Knowledge of SG
\_ Background \

Fig. 3 Items from the component ‘Student’ (or subject)

* Does the use of a Serious Game influence students’ entrepreneurial behavior and /
or the way they perceive entrepreneurship?

* Can we consider the use of Serious Game as a tool to partly apply knowledge
acquired during entrepreneurship course?

3.1 Population

The students selected for the experimentation attend a Master degree program in Water,
Energy and Environment Sciences. As in the previous research (Charrouf and Janan
2016), they have an entrepreneurial course divided into four chapters: the first one
explains the concepts of business, market, suppliers, competition, etc. The second
chapter focuses on the technical model: the conception of the idea, its usefulness,
costumers, the determination of the market, competition, and the terms of development
and realization. Finally, the third chapter deals with the financial model, in other words,
the business plan. In this part the student learns the basics of short-term and long-term
strategic planning, budget estimation, and the company functioning (expenses, immo-
bilization etc.). At the end of the entrepreneurship program, 2 h were dedicated to the
application. Student played the Serious Game for an hour and half and after that they
had 30 min to answer the questionnaire.

The sample is composed of 31 learners; 16 girls and 15 boys with an average age of
21 years. Data processing has been made using SPSS statistical software. We used
cross-tabular dependency analysis to determine possible links between variables and
their degree of intensity.

@ Springer



Education and Information Technologies (2019) 24:3841-3854

3848

LoudN[yuUI AR
AImuaA oo urede Juike|q
uonoRJsIes SI0Wmnmsn)
S92INOSSAI UBWINY

SANUIAIY

juswaddoraaap S
00H
93paormouy| pasoxduy

OLIBUOS [e01303epod

doueuioprad WSAS
Arnn

Kejdowren

wseay

oZen3ue| owren)
Anpiqesn
AjAnoeIauy

AMUOA QD) JO 93pI[mouy|
DS Jo a3pajmousy

woddns jo od£],

o Surwen

Jowen)

seap[
95In02 Y} Jo AN
Jsonuy

SISINOJ SNOIAdIJ

Sunoidyoeq Aqrue]
arpuaidonua, p AIqIssod
qof padiss(

SONIATIAR PROTORI]

[9A9] ysI[Sug

Iopuan

By

owes snoLds
a1 JO $SA00NS 19,

owes snowuas Ay
Jo A303epaq 64

orouog1o owed
SNOLIAS p ]

sowes 0apIA
10 saysibaald (€

soysmbaroxd
drysmouardanuy :z4

dyoid syuopmg 14

SWwo) puE SI0)08] | d|qe]

pringer

A's



Education and Information Technologies (2019) 24:3841-3854

3849

Serious
Game

Crm D

\

Ergonomic
Aspect

Pedagogical
Aspect

[

|

2 )
- Interface
. mteraCﬁth -Pedagogical
- Usability Scenario
- Utility - Improved
it knowledge
-Realism =Hook
- Gameplay R
- System RS
performance

Fig. 4 Items of the component ‘Serious Game’

3.2 Results and discussions

— G

The study of the data collected allowed us to obtain several results. First, the following
correlation table determines the most significant ones among all the variables in our
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survey. A correlation refers to a relationship or connection between two or more
elements. Three major intervals can be pointed; weak correlation are those between
0< | correlation| <0.175, moderate correlation are between 0.175 < | correlation| <
0.35, and strong correlation are 0.35< | correlationl <1. To obtain this table, two
criteria were followed:

» The correlation significance at 1%, or 5%: meaning that the correlation is accepted
with an error level not exceeding 1% or 5%,

* The importance of the correlation: two variables are considered highly correlated if
the value of the correlation is close to 1. However, in general it is difficult to find
that, so we admitted that two variables are correlated if (0.35 < | correlation| <1).

Our analysis points out three important and significant correlations between the
variables of the study:

—  The variable represented by question Q12 (Gamer or not) and the one represented
by question QI8 (ease of use) have a correlation of 0.399. This is a positive
correlation that shows the existence of a link between; the fact that a student is used
to playing video games and the handling of the software. The more students are
familiar with playing video games the easier it will be to use Serious Game.

—  The variables represented by question Q18 (ease of use) and Q25 (learning new
things) have a positive correlation of 0.359. This correlation indicates that getting
started with the software seems easier for students who feel they are learning
something about how the business works, and vice versa. In fact, putting them-
selves in the manager/owner position in real time and seeing the impact of their
decisions in the game, pushes students to make more effort to understand and play
the game more seriously.

—  The variable represented by question Q25 (learning new things) and the variable
represented by the question Q20 (realism) have a correlation of 0.682. This is a
positive and rather important correlation. It shows that the link between the game
and what is happening in real life, is perceived more clearly by students who feel
they are learning something about how a business works, and vice versa. When a
student gets into the game, he realizes what it is like to be a business manager,
leading him to rethink the business functioning in reality. In the opposite, if
students have troubles endorsing the manager’s role, it will be difficult for them
to really understand the educational purpose of the game and create a connection
with businesses in the real world (Table 2).

After the correlation table, we did a Multiple Correspondence Analysis (MCA)
in order to study the links between more than two qualitative variables. This
analysis can help us define underlying links between variable’s modalities. The
proximity of modalities in the factorial space points a resemblance or an association
between them. Thus, two categories of different variables are associated if they
concern students of the same typology. We can study the representation of each
modality by an axis or by a plane. A modality well represented has a contribution
close to 1.
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Table 3 Summary of models

Dimension Cronbach’s Alpha Explained variance
Total (eigenvalues) Inertia Percentage variance explained
1 ,705 2828 0,236 23,564
2 ,545 1999 0,167 16,657
3 513 1888 0,157 15,735
Total 6715 0.560
Moyenne ,6042 2238 ,187 18,652

Table 3 gives a summary of the first three factorial axes which explain 23.6% +
16.7% + 15.7 = 56% of the information. The model is considered satisfying in terms of
information explained without needing to resort to a fourth axis.

Generally, factorial designs can explain analysis of the proximities between variables
and modalities.

In this article, we choose the first factorial plane, composed by the first two factors
(1st and 2nd dimension in the table above). The following figure allows us to visualize
the different modalities, and consequently to define proximities and homogeneous
groups graphically.

The Fig. 5 illustrates three distinct groups. According to the 1st axis:

Group A: The proximities between the modalities (Q6:"Not really”, Q:12”No”,
Q:21”Don’t know”, Q:18“Play a game”, Q:26”little” and Q:31”Not player”)
reveal that students who don’t play video games find the use of SG quite difficult,
since they are not used to handling this type of software. They think the game’s
actions are not very interesting. Perhaps the fact that this is an educational game,
they don’t find it fun enough. This attitude makes them unwilling to play again.
Also, their experience with the game does not influence their perception on
business, since they didn’t really feel they learned anything while playing. Maybe
this is one of the reasons they answered negatively to the question of whether they
think of starting their business in the future

Group B: The proximities between the modalities (Q12: “Many”, Q18: “Very
good”, Q22: “Easy”, Q21: “to play by learning”, Q25: “yes”, and Q26: “player”)
highlight an interesting profile. The students considered as players, understand the
purpose of the game and have no problem with handling the software. Also, they
are interested by the game’s tasks, and feel they are learning something about
business while playing. Being used to play video games has probably made it
easier for them to focus more on the content of the game, than on the manipula-
tions to be done.

According to the 2nd axis:

Group C: Finally, the proximities between the modalities (Q2: “Boy”,Q22: “A
little” and Q26: “Not really”) indicate that boys in general, don’t really find
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the game’s tasks interesting. Moreover, they do not understand the interest of
the game. We can maybe explain that by the competing tendency of the boys;
as an educational game, is not really the winning part that’s important but
rather the process. So, the fact that there is no competition maybe they lost
interest, or didn’t strive for the game as they would have to if a win was on
stake.

4 Conclusion and limitation

In this article we worked on the use of a Serious Game as an application tool for
an entrepreneurship course. The use of the activity theory allowed us to define the
main components of our learning activity, thus facilitating the determination of the
items to be studied in order to provide elements of answer to our hypotheses. In
fact, each component of our activity was translated into factors which themselves
were divided into variables then into modalities. The latter formed the question-
naire that was distributed at the end of the game session (Go Venture Small
business). We were looking for answers to the question: does the use of a Serious
Game have an influence on students, there entrepreneurial behavior and / or
perception of entrepreneurship?
An initial study of the data obtained leads us to two types of profiles:

—  Students, who are used to playing video games, can more easily use the Serious
Game and realize its pedagogical scope. They understand how the company
operates and therefore perceive entrepreneurship differently. Students realize that
skills needed to run a business are multiple and from different courses they had
before.

— Students, who are not used to playing video games have more difficulty in
taking control of the software and therefore find themselves looking at the
game as a fun tool nothing more. They do not understand the purpose of the
game. For these students we cannot talk about a change in entrepreneurship
perception. It is possible that if they play again and have more time to be
familiar with it, they can see more than just the fun part but also the
educational part.

Those results are just a first analyze of the data we have. We need to dive more into the
Serious Game and its different component to identify educational element and see how
it affects students and influences their answers.

We also have to take into account, the fact that it was the first time that our
student played this game, as well as had to think differently about mobilizing the
knowledge acquired in the classroom in a practical perspective: making decisions,
what information to use, when to use it etc., things that students may not be used
to doing in their regular courses. Further research should focus on elaborating a
combined approached of teaching based on simultancously using the Serious
Game while moving forward in the course. This will give the student a better
understanding of the game purpose as well as more opportunities to use the full
potential of the game.
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