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Introduction
In a knowledge-based economy the human capital of employees is
one of the principal factors that create competitive potential for enterprises. The contemporary economic reality means that employees have to
function in uncertain and changeable conditions to which they have to
adapt. For this reason, companies pay increasing attention to developing
the skills and abilities of their staff in order to enhance their innovativeness and independence. Training is the main method for developing
employees’ skills, which in the long run leads to companies achieving
a competitive advantage.
The effectiveness of training is one of the core features of human
resource management. The most important problem is connected not
with the information which the trainees need to acquire, but with the
methods of training. Training methods determine the effectiveness of
the training, the involvement of the employees, and the durability of
the outcomes.
As far as business training is concerned, many in the business world
argue that educational institutions are too distant from the world of
work and that the education they provide does not match the needs
of enterprises. The results of research into enterprises show that most
managers are only partly satisfied with the training of their employees.
The main reasons why employers consider the effectiveness of training
to be inadequate include a lack of training institutions capable of carrying out effective training, the difficulty of applying new knowledge in
practice, as well as a lack of employee interest.
The closer to the real world of work the training is, the greater its
effectiveness. Analysing the materials and good practises of a number of
training providers, the most effective methods for diminishing the gap
between theory and practice is using experiential methods based on ICT,
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like virtual strategic games. A virtual strategic game as an educational
method is based on the involvement of the employees being trained,
analyses of business world situations, creating a process of decision
making by trainees, and feedback on the results of business decisions.
Business games were first used for business training in the United States over 50 years ago. In Poland they have been used for about
10 years but their cost means that this method plays a relatively small
part in training programmes. Business simulations combine education
and entertainment; they make it possible to test various strategies and
assess their effectiveness; and strongly engage the trainees, which increases the efficacy of learning.
Because of the attractiveness of business simulations as a training
method a project was embarked on entitled Strategic Management
Games – innovative teaching method for business education (project number 2011-1-PL1-LEO05-19884), implemented within the Leonardo da
Vinci Transfer of Innovation programme. The principal objectives of
the project was to develop and test business games scenarios as well as
teaching notes on the basis of the strategic game engine prepared for
the purposes of the project. The specific objectives included assessing
the competences of trainers with regard to using business games and
preparing instructors for incorporating business simulation games into
training courses. Four partners from three countries were involved in
the project: Poznan University of Economics (Poland), Wielkopolska
Chamber of Commerce and Industry (Poland), ISM University of Management and Economics (Lithuania), and Karl-Franzens-University
Graz (Austria).
The book “The Strategic Management Virtual Game Method in
Business Education,” published as part of the project, is designed to provide support to business trainers who use business simulations in their
training courses. For this reason, in terms of content the book consists
of two parts. The first part introduces the issue of managerial education
and the possible training methods that can be used, in particular the
business game method. The second part focuses on the presentation of
the business simulation developed as part of the project, and is intended
to be a manual for trainers who plan to incorporate this game into their
training practice.
The first chapter, written by Anna Wach-Kąkolewicz, is methodological in nature since its aim is to present the modern learning process in
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a multimedia environment. The author delineates the skills which are
necessary to function in the job market, and against this background she
presents the characteristics of ‘digital natives’ and their learning style.
Then, active learning through the use of multimedia tools is discussed,
with particular emphasis on the use of electronic games in the educational process.
The second chapter, written by Filippina Risopoulos, Sonja Bloder
and Mario Diethart, provides methodological support to business trainers by presenting the rationale for using games in the teaching process,
as well as indicating some methods of creative thinking which can be
helpful in creating game scenarios. Additionally, the chapter also discusses the results of an assessment of trainer competences with regard to
using simulation games in business education.
In the next chapter the author, Jacek Jankiewicz, presents selected
applications of business games which can be used in different types of
training as well as in business practice. The discussion in this chapter
is based on the scenario Scooters for The North, developed as part of the
Strategic Management Games – innovative teaching method for business education project (project number 2011-1-PL1-LEO05-19884).
The fourth chapter, written by Aleksandra Gaweł, examines the issue
of using business games from the perspective of business trainers. To
begin with, different types of strategic games are presented and the distinction between using pre-defined or original games is discussed. Next,
the chapter explores issues related to planning game-based training, as
well as indicating the potential problems which may occur in the course
of such training together with methods for solving them.
The fifth chapter, written by Porfirio Guevara and Antonio PerezBennett, offers an assessment of complex dynamic simulators as supporting tools for case-study methods. The authors propose a way of
combining the use of simulations with the case study method in order
to increase the efficiency of the teaching process
In the sixth chapter Konrad Fuks discusses the functional areas of
decision-making in the business simulation developed as part of the
Strategic Management Games – innovative teaching method for business education project (project number 2011-1-PL1-LEO05-19884). In particular,
the author presents the kinds of decisions to be taken during the course
of the game with regard to marketing and sales, operations, research
and development, human resources, and finance. This chapter shows
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how to implement elements of strategic management into a game and
how to obtain reports on the results achieved by the players.
Chapters seven and eight, written by Piotr Januszewski, presents
a business game developed as part of the Strategic Management Games
– innovative teaching method for business education project (project number
2011-1-PL1-LEO05-19884) from the perspective of a business trainer,
who can create their own scenario using the game engine. The chapters
detail all the elements of the game scenario and the consecutive steps in
its development as well as describing the administration of the game.
Aleksandra Gaweł
Maciej Pietrzykowski

Part I
Business games
as an educational method

Chapter

1

Learning and teaching
with electronic games
as an educational method
Anna Wach-Kąkolewicz*

1.1. Introduction
Contemporary education, particularly at university level, is currently experiencing a crisis in teaching (Czerepaniak-Walczak, 2013).
The massification of education, the development of new information
technologies as well as developments in pedagogical ideas have meant
that the Humboldtian model of university education which emphasised
the master-student relationship and involved delivering knowledge to
large audiences no longer works. Teaching methodology based on the
traditional lecture as the basic method of university education is not always effective if one considers it in terms of the expected competences
of university graduates. Furthermore, dynamic changes in the labour
market mean that today it is difficult to predict what specific specialist
preparation will be necessary for work in the future or what competences
new generations of students ought to possess. Thus, a number of questions arise concerning the shape of formal education in the 21st century,
especially at tertiary level. The issue is very complex and requires an indepth multivariate analysis. This chapter aims to highlight several issues
which are important in terms of designing the educational process at
∗
Poznan University of Economics, Faculty of Economics, Poland, e-mail: anna.kakolewicz@ue.poznan.pl
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university level. To begin with, the chapter will briefly discuss the needs
of the current and future job market as well as the expected and projected professional competences resulting from those needs. This analysis
ought to help determine the aims of education and answer the questions
of the purpose of education as well as the competences that university
graduates who enter the job market ought to be equipped with. It is also
important to try and answer the question of who we educate. On the one
hand, it seems quite obvious; on the other hand, however, this factor is
not always taken into account in the educational process, and the changes in the learning strategies and preferences of young people which are
a result of, among others, information technology advancement become
an important determinant of the effectiveness of educational activities.
This issue should not be ignored and that is why part of the chapter will
be devoted to the issue of ‘digital natives’. In addition, the chapter will
characterise active learning in a multimedia environment as well as the
benefits arising from the use of electronic games in education.

1.2. What competences for the 21st century job market?
Many dilemmas appear in university education regarding teaching
in the context of labour market requirements (Andrzejczak, 2012). The
dynamics of the job market mean that it is difficult to predict what specialist competences will be necessary in the future. Therefore, the centre
of gravity has shifted towards universal competences, with particular
emphasis on lifelong learning, flexibility, adaptability and professional
mobility (Strategia rozwoju szkolnictwa wyższego do roku 2020, 2010).
Other essential 21st century competences, in addition to substantive competences, include critical thinking, problem solving, decision making,
communication and cooperation skills, as well as creativity and innovativeness in professional activities. It is also important to be self-reliant,
responsible and enterprising (Trilling, Fidel, 2009; see: Oleksyn, 2006; Annetta, 2008; Moczydłowska, 2008). Additionally, B. Trilling and Ch. Fidel
(2009) indicate media competences, connected with searching for, selecting and understanding media information; as well as the ability to use
information technology in professional and private life. T. Oleksyn (2006)
and J. Moczydłowska (2008) describe in detail sets of employee competences for selected occupational groups in the area of business, highlighting their significance for both an employee and the organisation which
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employs them. The findings of research conducted among entrepreneurs
indicate that employers value highly the ability to work in a team, the
ability to work with a computer, communicative skills and professional
knowledge. They also appreciate such competences as the ability to independently analyse and draw conclusions as well decision making skills
(Michoń, Ławrynowicz, 2009). In other studies employers emphasised
the ability to work in a team, the ability to independently analyse and
draw conclusions, the ability to acquire new skills, as well as communicative competences (Buttler, Ławrynowicz, 2012). H. Jenkins (2007 after: Annetta, 2008, p. 232) argues that because of the rapid development
of information technologies and new media other skills may also turn
out to be essential in the 21st century. These are presented in Table 1.1.
Table 1.1. New Media Literacies
New Media Literacy

Description

Play

Capacity to experiment with one’s surroundings as a form
of problem-solving.

Performance

Ability to adopt alternative identities for improvisation and
discovery.

Simulation

Ability to interpret and construct dynamic models of realworld processes.

Appropriation

Ability to meaningfully sample and remix media content.

Multitasking

Ability to scan one’s environment and shift focus as needed
to salient details.

Distributed cognition Ability to interact meaningfully with tools that expand
mental capacities.
Collective intelligence Ability to pool knowledge and compare notes with others
toward a common goal.
Judgment

Ability to evaluate the reliability and credibility of different
information sources.

Transmedia
navigation

Ability to follow the flow of stories and information across
multiple modalities.

Networking

Ability to search for, synthesize, and disseminate information.

Negotiation

Ability to travel across diverse communities, discerning and
respecting multiple perspectives, and grasping and following alternative norms

Source: Jenkins (2007 after: Annette, 2008, p. 232)
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The competence image of a 21st century employee outlined above
ought to be a starting point for developing educational programmes and
designing classes. This process, however, must also take into account
the learners, who are the principal beneficiaries of educational activities. Their characteristics, attitudes, motivation, beliefs, preferences and
experience with regard to learning ought to play a crucial role in designing classes. However, because a holistic and multidimensional analysis
of learners cannot be conducted at this point, the chapter will focus on
some selected factors which are the most relevant from the point of view
of the topic under discussion.

1.3. ‘Digital natives’: what are they like and how do
they learn?
The virtual environment seems to be one of the key areas for the functioning and development of the modern person, both young and old.
The world of the media and information technology which surrounds us
almost constantly exposes people to media communication and messages
in electronic format. We use the media for fun and entertainment, but also
for work, study and everyday life activities (Internet shopping, weather
forecasts, train timetables, electronic diaries and calendars, etc.). For some
people, especially the younger ones, exploiting the possibilities offered
by modern information technology on a daily basis is a perfectly natural thing, acquired intuitively and without any reservations. M. Prensky
(2001, 2006, p.27) calls this generation ‘digital natives’ because they were
born at a time when various electronic media started to be used, and as
a result from a very early age they were exposed to different digital media
such as computers, video games, portable music players, mobile phones,
tablets, etc. In contrast to this group, M. Prensky (2001, 2006) defines another group of people, who were born a little earlier, before digital devices
had become popular, and who in the process of socialisation and education have learnt or are still learning to use the modern media and information technologies. These are ‘digital immigrants’. For them, electronic
tools and devices are not as transparent as they are for ‘digital natives’.
They have adopted various devices and are learning to use different applications, but this often requires a lot of time and patience, and sometimes they also need additional guidance on the proper and effective use
of information technology in everyday life. M. Kąkolewicz (2011, p. 29)
suggests that another group of people should be added, who should be
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called ‘digital ignoramuses’. These people practically never use modern
electronic solutions offered by the development of technology, nor do they
understand its significance in how people learn and process information.
The latter two groups include teachers, as well as academic teachers, who
not only have different experiences and habits, but they also have different
expectations towards the generation of students who are ‘digital natives’.
‘Digital natives’ are young people for whom the electronic environment is a natural habitat; they are children and teenagers who are eager
to learn from and through modern information technology. Having been
raised on electronic games and other multimedia, they expect an education that will match the preferences which they acquired in childhood
as well as during their leisure time with regard to entertainment and
informal education. M. Prensky (2007, pp. 52–63) lists “ten of the main
cognitive style changes” (Prensky, 2007, p. 52) which he has observed;
comparing them with the traditional, conventional approach to education. These include:
− twitch speed vs. conventional speed,
− parallel processing vs. linear processing,
− graphics first vs. text first,
− random access vs. step-by-step,
− connected vs. standalone,
− active vs. passive,
− play vs. work,
− payoff vs. patience,
− fantasy vs. reality,
− technology as friend vs. technology as foe (Prensky, 2007, p. 52).
A similar list of differences in terms of the digital preferences of learners
and educators has also been compiled by I. Jukes, T. McCain, L. Crockett
(2010, pp. 35–41). It is presented in Table 1.2, and followed by a more detailed
discussion with reference to the distinctions made by M. Prensky (2007).
Table 1.2. The expectations of digital learners and their educators
Digital Learners Prefer

Many Educator Prefer

Receiving information quickly from
multiple multimedia sources

Slow and controlled release of information from limited sources

Processing pictures, sounds, color, and
video before text

To provide text before pictures, sounds,
colour, and video
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Digital Learners Prefer

Many Educator Prefer

Random access to hyperlinked multime- To provide information linearly, logically,
dia information
and sequentially
To network simultaneously with many
others

Students to work independently before
they network and interact

Learning “just in time”

Teaching “just in case”

Instant gratification with immediate and Deferred gratification and delayed
deferred rewards
rewards
Learning that is relevant, active, instant- Teaching memorization in preparation to
ly useful, and fun
standardized tests

Source: I. Jukes, T. McCain, L. Crockett (2010)

Because of their frequent contacts with electronic media such as computer games, Internet resources, hypertext multimedia, mobile phones,
etc., the generation of ‘digital natives’ has been accustomed from early
childhood to a variety of stimuli which stimulate their minds and bodies at the same time. They engage the sense of sight, hearing, touch and
even smell in the process of polysensory cognition. Since they frequently
use different media and are stimulated with different kinds and forms
of messages, ‘digital natives’ can process information not only at the
same time as performing other tasks (watching television, doing homework, eating a meal, and often also chatting to family members) but
also much faster that ‘digital immigrants’. They also cope better with
high-speed information, being able to process it faster and remember it
better (Jukes, McCain, Crockett, 2010; Prensky, 2007).
The generational difference is also apparent in the fact that previous generations in their cognitive processes relied mostly on printed
materials which were primarily based on text, and illustrations such as
pictures, drawings or diagrams simply complemented the text, making
the abstract content easier to understand. Also, the majority of the images were static. In contrast, the generation raised on electronic media is
used to dynamic images (films, cartoons, electronic games) so they are
more accustomed to processing images, colours and sounds rather than
concentrating on text (Jukes, McCain, Crockett, 2010; Prensky, 2007).
Another issue connected with the perception of information concerns
the way in which learners absorb content. Traditional media such as
books or newspapers have a linear system, with information arranged
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from the general to the specific in a logical manner. The reader is led
through a sequence of ordered information and explanations, following the author’s train of thought. ‘Digital natives’ through contact with
multimedia have also become familiar with hypertext-based formats
in which, prompted by their cognitive curiosity and intuition, they are
able to create their own structures and relationships between pieces of
information. Obviously, this type of learning also has some drawbacks.
Occasionally, some information which is vital for understanding certain
issues may be overlooked by learners, and difficulty in remaining focused on a linear text may cause fatigue and ultimately problems with
concentration (Jukes, McCain, Crockett, 2010; Prensky, 2007).
Another intergenerational distinction, described by I. Jukes, T. McCain
and L. Crockett (2010), concerns preferences with regard to cooperation
and learning in a group. Typical school classes have been designed in
such a way as to promote individual or collective work. Usually, the
students first listen to an introduction to the topic of the class, then do
individual practice so as to properly understand the issue, and finally
there is time for interaction and teamwork when the students collaborate on a task/project in order to consolidate and remember certain
information and/or develop a certain level of skills. However, outside
the school, when children or teenagers get a new electronic gadget or
phone, they do not read the instruction manual or listen to a ‘lecture’
explaining how the device should be used. Based on their own intuition, knowledge and willingness to explore, as well as interest and positive motivation, young people first try to identify the possibilities and
functions of the device by themselves; and if they have any questions
or doubts they look for information on Internet forums, communicating with their friends via mobile phones, e-mail or social networking
sites such as Facebook or Twitter. Needless to say, they instantly receive
many answers and can exchange experiences, while constantly having
a sense and assurance of being able to access information and contact
other people almost twenty four hours a day. Thus it can be said that
they are accustomed to intuitive learning based on experimenting and
independent exploration as well as maintaining a simultaneous virtual
relationship with other learners.
Rapid technological progress means that, as mentioned earlier, the
labour market constantly changes in respect of the demand for different
kinds of work and professional competences. The generation of ‘digital
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immigrants’ were in principle prepared to fulfil predictable professional
roles, and people who started work in specific professions hardly ever
changed their professions in the course of their lives. Nowadays, it is
very difficult to predict what specialist competences will be necessary
for the job market of the future. Education still concentrates on equipping
young people with knowledge and skills “just in case.” Young people
do not understand this and because they do not see any specific applications for this knowledge “here and now” they find it difficult to develop
a positive motivation for learning things that may or may not be useful
in future. Their motivation is usually connected with passing a course or
an exam. ‘Digital natives’ are keen to learn what is useful at the moment,
when they feel that a given skill is necessary, for example to play a new
game, sing a new song or repair their mountain bike (Jukes, McCain,
Crockett, 2010, p. 39). Therefore, it seems essential that modern education should create such situations in which learners will be able to see the
point and purpose of their activity, as well as promoting the development
of universal competences relating to seeking information, solving problems, creativity, etc. in order to prepare the young generation for living
not ‘in our world’ but ‘in their world’, in which there are more question
marks than there are tested patterns and rules of conduct.
Another distinction identified by I. Jukes, T. McCain and L. Crockett
(2010) is to some extent connected with the previous one. This concerns
expectations as regards rewards and obtaining feedback. Teachers try
to motivate students by explaining to them that if they work hard they
will have good marks, access to better schools and better job prospects.
‘Digital natives’ are unable to patiently wait for a reward that they may
receive in the future, particularly as it is accompanied by a great deal of
uncertainty. Their motivation decreases if they do not receive enough
praise or positive feedback for what they do and how they do it, as is the
case in computer games where after the completion of each mini-task
they receive praise, a bonus, “a new life” or other reward. Electronic
games also teach young people to make decisions; it is up to them what
will happen to the characters, how much money they will earn and how
much they will lose through their choice of actions. They learn to anticipate, take actions, bear the consequences, learn from their mistakes,
analyse defeats and enjoy their successes, which are appreciated and
instantly rewarded. In contrast, during classes students can make a decision on average once every 25 minutes.
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The final difference between the two generations concerns preferences with regard to the content/message and the way it is assimilated
(Jukes, McCain, Crockett, 2010). Many teachers require memorising and
reproducing information in order to “properly” prepare young people
for tests and final exams while at the same time criticising them for their
inadequate intellectual skills as well as lack of self-reliance, responsibility, creativity, etc. The generation of ‘digital natives’ not only prefer to
learn the things they need now or that they may need in the foreseeable
future, but they also opt for a form of learning that is pleasant, involuntary, active, enjoyable and entertaining. Playing with multimedia is
a kind of learning which not only motivates and provides fun but also
systematically develops the ability to think logically, make associations,
and identify relationships as well as dependencies. Games develop the
skills of problem-solving and decision-making as well as taking responsibility and the ability to face the consequences of one’s actions, even if
the actions are only virtual.
To sum up the characteristics of ‘digital natives’ it is useful to look
at a list compiled by M. Prensky (2006, pp. 41–51) regarding several areas of activity in which the present generation of learners function and
which distinguish them from the generation of ‘digital immigrants’:
− digital natives communicate differently (instant messaging, chat, social
network),
− digital natives share differently (blogs, webcams, camera phones),
− digital natives buy and sell differently (eBay, Allegro, Amazon),
− digital natives create differently (sites, avatars, mods),
− digital natives meet differently (3D chat rooms, Internet dating),
− digital natives coordinate differently (projects, workgroups, Massively
Multiplayer Online Role Playing Games),
− digital natives game differently (1 on 1, small and large groups),
− digital natives learn differently (about stuff that interests them),
− digital natives evolve differently (peripheral, emergent behaviours),
− digital natives search differently (info, connections, people),
− digital natives analyse differently (search in massive data analysis
projects; e.g. SETI Search For Extraterrestrial Intelligence),
− digital natives report differently (moblogs),
− digital natives program differently (open systems, mods, search),
− digital natives socialize differently (MySpace, Facebook),
− digital natives grow up differently (exploring, transgressing).
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Becoming aware of these differences helps to better understand the
attitudes and expectations of young people, which are the result of their
daily experiences, accumulated from early childhood, in terms of being
exposed to and having a natural ability to use digital media. ‘Digital
immigrants,’ who organise the present system of education, teach and
educate, do not always appreciate and understand this. However, they
must as much as possible embrace these attitudes and incorporate in the
educational process activities which will match the expectations as well
as the ways of thinking and functioning of ‘digital natives’; otherwise
the generation gap is bound to become even wider.

1.4. What is active learning in a multimedia
environment?
The triad of factors specified at the beginning of this chapter, and
which are crucial for organising the educational process, includes the
objectives of education, the characteristics of learners and the methodology of teaching. This last factor will largely depend on determining
the competence requirements of the job market, the characteristics of
the ‘digital natives’ generation, as well as the general assumptions connected with learning which put the learner at the centre of the educational process.
According to the current theories and concepts of learning, one of
which is educational constructivism based on the works by, among others, J. Piaget, L. Vygotski and J. Bruner (Fosnot, Perry, 2005, p. 11), learning is a process in the course of which learners construct and reconstruct
their knowledge through becoming actively involved and by relating
it to prior knowledge, experience and skills (Biggs, Tang, 2009, p. 21).
Cognitive, emotional and/or behavioural engagement in seeking an answer to a problem issue, combined with activating a learner’s previous
experiences, knowledge and abilities, makes it possible for the learner
to construct their own cognitive structures. Even though according to
neopositivistic assumptions “knowledge does not exist outside a person’s mind” (Glasersfeld, 2005, p. 5), it is acquired in a social context.
Thus, social constructivists in particular (L. Vygotsky and his followers) emphasise the importance of language and speech as well as social
interaction for understanding concepts and negotiating their meaning.
Although constructivism is not a theory of teaching, as it only describes
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and explains learning mechanisms, it can be used as a “framework of
thinking about teaching because it emphasizes what students have to do
to construct knowledge, which in turn suggests the sort of learning activities that teachers need to address in order to lead students to achieve
the desired outcomes” (Biggs, Tang, 2009, p. 21). Thus, teaching is not
understood as a transfer of knowledge but as creating a learning environment by means of designing cognitively interesting learning situations
during which, through appropriate activities and tasks, learners themselves construct their knowledge and develop new skills. The teacher is
not treated merely as a source of information but primarily as a designer
and coordinator of the students’/learners’ cognitive activities.
Activity and activation are therefore key terms in modern educational concepts. ‘Digital natives’ are a generation that does not want to ‘be
taught’; they want to be active, experience and explore, preferably in an
environment abounding in digital media and information technologies
because for them, as has been said before, this is a familiar and natural
learning environment.
Learning from multimedia and through multimedia, however, can
be variously construed. Before we discuss the major approaches to using multimedia in education it is worth looking at the basic definition
of this term. Multimedia is understood as a system integrating different forms of media communication: text, picture, sound, video clips
and animations which can be controlled (manipulated) by a learner.
Multimedia messages impact on many senses and stimulate the physical as well as the cognitive activity of a learner, who decides about the
content, form and often also the order in which information is explored.
Multimedia are highly interactive, which means that learners receive instant feedback, become emotionally involved and motivated for further
activity. The most popular types include multimedia presentations, multimedia books and encyclopaedias, computer games, computer simulations, multimedia Internet resources, interactive television and video,
virtual reality simulators as well as multimedia telecommunications
(Kąkolewicz, 2011, pp. 299–303).
The approach which combines the central position of the learner in
the educational process with a use of multimedia is the learner-centred
approach, which in contrast to technology-centred approaches places
more emphasis on adapting technology to fit the needs of human learners rather than forcing humans to adapt to the demands of cutting-edge
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technologies (Mayer, 2001/2006, p. 10, Mayer, 2005, pp. 8–10). The essence of this approach is to try and understand how people think and
how they learn, and to use multimedia accordingly to enhance cognitive
development and the acquisition of knowledge and skills. Technologycentred approaches focus more on the potential of multimedia, including the design and transfer of information, but they do not examine the
nature of the learning processes. Such approaches define learning from
multimedia as information acquisition. However, if the aim is to promote understanding and help learners with constructing knowledge,
it is not enough to prepare isolated pieces of information in the form
of different media messages which are attractive and technologically
advanced. It is important to construct multimedia in such a way as to
help learners concentrate on the significance of the presented material
so that they can interpret it in the light of prior knowledge and include
it in their cognitive structures. Learning from multimedia as a form of
constructing knowledge is based on the following assumptions:
− knowledge is personally constructed by the learner and cannot be
delivered in an exact form from one mind to another;
− the learner’s job is to make sense of the material presented; he/she
tries to organize and integrate the material presented into a coherent
mental representation;
− the teacher’s job is to assist the learner in this sense-making process;
the teacher is a cognitive guide who provides needed guidance to
support the learner’s cognitive processing;
− responsibility for learning belongs to the learner; the teacher is seen
as a facilitator;
− the goal of multimedia learning is not only to present information
but also to provide guidance for processing the information (helping develop an understanding of information, being able to find and
use it);
− multimedia is a helpful communicator, a sense-making guide – an
aid to knowledge construction (Mayer, 2001/2006, p. 15).
Accepting the above assumptions with regard to learning that is understood as constructing knowledge in a multimedia environment, it is
also worth examining the functions that multimedia can have. Based on
the typology devised by M. Kąkolewicz (1996, see: 2011, pp. 304–307) the
following functions are going to be discussed: cognitive, educational, activating, motivating, controlling, implementing, monitoring and verifying.
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The cognitive function of multimedia lies in the fact that they are
a source of knowledge about reality, and due to the integration of multiple forms of media messages information is transmitted through various communication channels and received through various senses. As
a result, depending on their sensory preferences, learners can choose
between texts, audio recordings, animations and videos; including
3D formats. Thus, because of the possibilities offered by technology,
multimedia bring reality closer to the learner and they often stimulate it, trying to create an impression of reality and closely replicate it.
This is particularly significant when direct participation is impossible
or difficult. The hyperstructure of the content allows learners, driven
by a natural curiosity in the process of exploration, to choose their own
path of cognition. The cognitive function is linked to the educational
function, which consists in the fact that the structure of content and tasks
in a multimedia program helps learners to construct their knowledge.
In a learner-centred approach, learners usually face a problem situation
which they have to solve; they have to take decisions, analyse data,
formulate hypotheses and verify them. Thus they develop intellectual
competences, observe relationships, consider various options, reflect
on mistakes, etc. When working with multimedia learners are activated
in a multitude of ways, though from the perspective of constructivist
learning the most important element is cognitive engagement (Mayer,
2001/2006 and 2005). If this is accompanied by behavioural and emotional involvement, so much the better, especially since positive emotions encourage learning through multimedia and motivate learners into action.
Subsequent levels achieved in the program as well as completed tasks
are rewarded and learners receive positive feedback. Hyperstructure
makes it possible for learners to select the content and tasks which they
want to do according to their interests, needs and learning preferences.
Through a series of activities designed by the teacher or the author of
a multimedia program, learners perform specific tasks, solve problems
and advance to higher levels. The program to some extent directs and
controls the development of their competences, while at the same time
leaving room for individual self-study work. Because they are spilt into
smaller units/modules, many multimedia programs not only guide the
learning process but also monitor it, sometimes allowing the learners to
return to a previous issue and/or a previous level of the program. Additionally, through quizzes, games and other interactive entertainment, as
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well as tests or tasks to solve, learners are able to check the level of their
knowledge and skills. Learning from multimedia, which is connected
to using increasingly advanced equipment and information technology,
means that learners can enhance their competences in terms of using
media devices as tools for intellectual work. While learning and playing they naturally and involuntarily acquire the ability to work with
computer programs and electronic devices.

1.5. What is the significance of electronic games
in the learning process?
One of the most important factors for the effectiveness of education,
and educational success as broadly understood, is learner motivation. All
the efforts of teachers who plan and conduct educational activities centre
around creating through the use of appropriate methods such teaching
situations which will not only ensure achieving the expected results but
which will also engage the learners in terms of cognition, emotions and
actions. The generation of ‘digital natives’ have been familiar with electronic games and other multimedia since early childhood, associating
them mainly with fun and pleasure. Research conducted several years ago
in the United States showed that 97% of teenagers aged 12–17 play various computer games (Nielsen Games, 2008; after: Williamson, 2009, p. 8);
for Great Britain the figure was 88% of young people aged 12–15 (Odcom,
2008; after: Williamson, 2009, p. 8). The ongoing globalisation processes
mean that these trends are similar in many other European countries,
including Poland. Today, this generation is studying at universities and
their experience as players is hardly ever used in formal education, even
though there are many games which not only entertain but also educate.
Thus, it is useful to look at the attributes of games which make them effective educational tools, as described by M. Prensky (2007, pp. 106–144):
− Games are a form of fun and a form of play – games provide satisfaction
and pleasure, thus stimulating an internal motivation to learn. They
are also a source of fun, amusement, entertainment and relaxation,
as well as promoting intense and passionate involvement.
− Games have rules – games have certain rules and standards of conduct,
which distinguishes them from spontaneous amusements. Rules
provide a sense of security; they define the patterns and framework
of actions; they define the limits of certain behaviours by showing
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what is and is not fair; they teach that rules must be obeyed and that
one must bear the consequences of actions and behaviours which
contravene the accepted rules; in this sense they also teach which
behaviours are rewarded and which end in failure, thus they also
teach the ability to accept failure.
Games have goals and win states – games are task-based, they are oriented towards achieving a goal, which increases the motivation of
learners since actions which have a purpose are more readily taken.
Games make it possible to set one’s own goals, transcend one’s own
limits and set new records. Moreover, winning results in high selfesteem and ego gratification.
Games have outcomes and feedback – games make it possible to determine progress and measure achievements. They provide immediate
feedback in the sense that they inform about the results achieved,
often indicating the strengths and weaknesses of the actions undertaken, mistakes and ‘correct’ behaviours. The interactivity of computers and software means that the learners’ motivation constantly
remains at a level which promotes engagement in further actions.
Games are adaptive – games can be adapted to the skills and potential
abilities of players. Some games have predefined starting levels of
difficulty; others, based on the player’s actions and performance,
automatically adjust the tasks which are designed, according to L.
Vygotski’s approach, for the zone of proximal development, extending slightly beyond the current level of a learner’s competences so
that a learner can, for example, develop their current knowledge and
skills with the help of the other players.
Games are interactive and have interaction – games primarily stimulate the
activity of players; without the activity of a player there is no action, so
in this sense games are interactive. Learning is based on performing
actions, making decisions, seeking solutions and testing them. Learners construct their knowledge, observe relationships, analyse them
and reconstruct their cognitive structures. A player interacts not only
with a machine but also with the content of a game, and in the case of
team games also with the other players, which means that the interaction is social in nature, even though it lacks direct face-to-face contact.
Games have conflict/competition/challenge/opposition and problem solving – the design of games is based on problem solving, the essence
of which is conflict, competition and challenges for the player. The
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motivations for taking part in a game can be competition and the
desire to resolve conflicts, but also the desire to take up a challenge,
overcome one’s weaknesses and prove one’s abilities. During a game
emotions are triggered and the level of adrenaline rises, but creativity
is also stimulated which is indispensable for completing a task.
− Games are representations and story driven – games usually have some
sort of a plot or narration, which transfers players into a more or
less fictitious world. A sense of participation and active involvement
means that by simulating certain behaviours a player easily assumes
a given role and engages cognitively, behaviourally and, above all,
emotionally. Learning in such an environment can be highly contextual, especially if the skills being developed and practised are done so
in situations which are similar to real situations. However, in a game
the environment is safe enough for the players to experiment, take
risks, test and experience different situations, which is not always
possible or viable in the real world.
The above attributes of games mean that people are eager to participate in them because, as M. Prensky (2007, p. 144) states, games:
− give them enjoyment and pleasure,
− give them intense and passionate involvement,
− give them rules and structure,
− give them motivation and gratification,
− give them flow,
− give them action and doing,
− give them learning,
− give them interaction and social groups,
− give them adrenaline and emotions (Prensky, 2007, p. 144).
Summarising the importance of games in the teaching and learning
process, it is worth listing their principal benefits. To begin with, games
are a persuasive medium, affecting the emotions and shaping the attitudes of young people (Williamson, 2009), as well as their approach
to and perception of reality. In this sense games play a more formative
role as they affect the personalities and the way of functioning of ‘digital
natives’. What is important in this context is the development of media competences in terms of understanding, interpreting and critically
evaluating media messages. Through their persuasive character games
can develop appropriate standards of conduct and a system of values
as well as teaching respect for fundamental ethical principles, though
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some of them can also provide so-called anti-models. Therefore, it is essential to raise awareness and conduct media education among young
people so that they are able to correctly interpret the storyline and the
message of a game.
Secondly, computer games promote the construction of knowledge
and the sharing of it in the process of active experimentation and problem-solving. Players face problem situations, formulate hypotheses and
verify them through the activities that they undertake. Their actions
are monitored, supported and corrected by the program. The resulting
feedback makes it possible to analyse their behaviour and, if necessary,
change them. B. Williamson (2009) emphasises the enormous significance of social interaction and social context for the process of knowledge acquisition and sharing, which can be achieved in particular in the
case of team games or online multiplayer games.
Another important factor from the point of view of the educational
value of games is that they offer an opportunity for simulating and
practising certain behaviours in an almost authentic environment. This
allows players to verify theoretical knowledge, integrate it and apply
it in solving problems while being able to freely and safely experiment
without incurring any real risks. During such activities many key competences are developed, which were mentioned at the beginning of
this chapter. Thus, electronic games are an important teaching method
because they not only engage and motivate learners but they also promote the development of skills which are and will be essential in the
labour market. The importance of simulation games has been deftly
summarised by O. Łodyga (2012, p. 21), who presents a long list of the
educational benefits of using such games in teaching entrepreneurship.
Based on this list, the following set of slightly modified benefits of using
games in the teaching process has been compiled:
− acquiring knowledge in an alternative way, plus structuring and
organising it;
− testing the knowledge and skills which have been developed as a result of using games but also as a result of other methods;
− the possibility of simulating authentic phenomena and processes,
through which knowledge becomes more operative;
− simulations promote the development of the imagination, thus helping learners to better understand and remember information;
− integrating knowledge from different fields;
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− acquiring experience;
− developing the skills of anticipating, forecasting and planning;
− practice in analysing and drawing conclusions as well as discussing
the results obtained;
− developing reflexive thinking, searching for relationships and dependencies;
− developing decision-making skills and taking responsibility for the
consequences of one’s decisions;
− developing the abilities to solve problems and use creativity when
searching for solutions;
− creating interpersonal relations and relationships within a group, as
well as developing cooperative skills;
− enhancing communicative skills (negotiation, conflict resolution,
assertiveness) within a group;
− practising various professional roles and developing the skills necessary in a specific occupation (leadership skills).

1.6. Conclusions
The generation of ‘digital natives’ has now entered universities, the
principal role of which is to prepare young people for the requirements
of the labour market. Its dynamics, however, means that preparing for
specific occupational roles is pointless. Future university graduates have
to be mobile in the job market, they have to adapt easily and develop
independently. They must be enterprising, open and creative. Intellectual and social skills are valued more highly than the strictly factual
ones. Electronic games, because of the many advantages listed above, as
a method of teaching address the need for developing the required competences. An additional advantage is that they suit the natural learning
preferences of young people, developed from early childhood through
interacting with various multimedia.
However, computer games are still an underrated method of teaching and one that is not often used in education. Older generations of
teachers, being ‘digital immigrants’ or ‘digital ignoramuses’, probably
treat them as a kind of fun activity which has little to do with education. A survey conducted among a population of primary and secondary school teachers in Great Britain revealed that over 40% of them
had never played any games, not even for pleasure, and only 35% of
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those who had played computer games declared that they used them in
teaching (Williamson, 2009, p. 23). The findings of a survey conducted
in Poland are also not very optimistic, as over 70% of upper-secondary
school teachers who participated in a project in which they had access to
and the possibility of incorporating games into their teaching declared
that they did not use them (Gmur et al., 2012 after: Łodyga, 2012, p. 22).
Most probably, many teachers are not aware of the potential educational
benefits of computer games, nor do they possess adequate media skills
to use them and incorporate them into their teaching. It could be useful, however, to conduct research which would help identify the causes
of the poor performance of teachers in this area as well as undertaking
actions aimed at developing the desired attitudes in this regard. One
such action which promotes the use of electronic games in university
teaching is the Strategic Management Games – Innovative Teaching Method
for Business Education project (2013) implemented within the Leonardo
da Vinci Transfer of Innovation programme.
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Virtual Strategic Management
Games as a complementary
tool for teachingand training
Filippina Risopoulos*, Sonja Bloder, Mario Diethart

2.1. Introduction
Today’s business environment asks for increasingly faster and more
flexible methods to educate people in the work environment. This applies to newcomers in the labour market and to those who are already
in employment. Quick comprehension, high flexibility by exposure to
problems and challenges, the ability to work in a team, and social competences as well as system competences, are skills which are difficult or
even impossible to learn by using textbooks. That is why it is increasingly necessary to develop new and flexible alternatives in education
which cover a broad range of these various requirements.
The international project “Strategic Management Games for Business
Education” (SMGBE) addresses this by developing an online game for
lecturers in economics and entrepreneurs as an alternative method. It
will serve as an open source tool in education for employees in organizations in a business context.
During the project a survey was conducted which ought to help
and support the developers and programmers of the game. Through
a questionnaire, findings from trainers in different organizations and
* University of Graz, Sustainable University Graz and Sustainability4U, Austria, e-mail:
filippina.risopoulos@uni-graz.at

36

Part I. Business games as an educational method

institutions of education were obtained. Possible experiences, beliefs
and wishes related to Virtual Strategic Management Games were evaluated and also a future view on how alternative education methods can
be applied was requested.

2.2. Why game-playing?
In his philosophical disquisition “On the Aesthetic Education of
Man” Schiller had already considered: “Man only plays when in the
full meaning of the word he is a man, and he is only completely a man
when he plays” (Friedrich Schiller quoted in Knecht, 2008, p. 68).
Schiller expresses that humans are only free when they are not subordinated by their natural drive and moral law; namely in aesthetics,
art and games (Flitner, 2011, p. 17). A later definition of games can be
traced back to Johann Huizinga (Huizinga, 1938) who in his corresponding paper describes the “homo ludens” who develops their skills and
individual characteristics mainly through gaming. The model of the
homo ludens asserts that people need games as a basic form of finding
aesthesia (Warwitz, Rudolf, 2004, p. 36). Playing is a voluntary activity
which is executed within certain fixed constraints of time and space,
according to voluntarily accepted but absolutely binding rules. The aim
of playing is self-contained, and this is accompanied with a feeling of
eagerness and happiness and an awareness of ‘being different’ than in
‘normal life’ (Huizinga, 1938/2011, p. 37).
Modern training schools can use the positive impact which can be
achieved through games per se, just as in private life. “The promise of
educational games is to engage and motivate players through direct experiences with the game world. Games should provide possibilities for
reflectively exploring phenomena, testing hypotheses and constructing
objects” (Kiili, 2005, p. 14).
“Using simulations, companies can test out tactical decisions and
experiment with marketing or product development strategies. [… .]
According to the theory, most people learn best not just by studying but
also by doing and in particular, by trying out different hypotheses and
seeing what happens. [… .] As for the context, today’s business environment offers particularly fertile ground for the use of simulation. Competitive advantage now relies more on skills and knowledge than on
traditional assets such as brand names or big factories and simulations
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are essentially a way of helping people develop their skills and knowledge quickly” (Harvard Business School, 2000, p. 4).
A business simulation game was developed, entitled ‘Strategic Management Game’, which provides the possibility of a structured and simplified exposure to real business economic conditions. Therein, several
virtual businesses compete in different scenarios in a predefined virtual market. Entrepreneurial acting and thinking, the ability to work
in a team and leadership skills are therefore able to be communicated.
“What differentiates the simulation game from most other active learning techniques is that by its very nature it mimics certain aspects of the
business world that are otherwise very difficult to bring to the classroom, notably working to deadlines, often in teams, to make concrete
decisions under competitive conditions, and then having to live with
the consequences of those decisions.” (Brennan et al., 2008, p. 2)

2.3. Finding ideas to develop a game
The development of a game is undoubtedly a very creative process,
where the methodology from finding an idea to the actual product runs
with various redundancies and feedback loops. To direct the basic creative processes of idea generation there are different methods that enable
an ever-tighter definition of the product that is to be developed.
A selection of methods to create ideas is given in Table 2.1. Three
of these methods are explained in more detail in the following subchapters. The methods in the table are grouped by their joint attributes
of execution (Schlicksupp, 1989, p. 63). To reduce complexity, according
to the competences of players or the stage in the process, these methods
can be applied in the creation of new ideas.
Table 2.1. Arrangement of methods for generating ideas with respect
to their process features
Group of methods

A. Brainstorming
and its modifications

Process features

Important representatives

Unrestrained discussion, where no – Brainstorming
criticism is allowed; fantastic ideas – Discussion 66
and spontaneous associations
should be expressed.
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Group of methods

B. Brainwritingmethods

Process features

Important representatives

Spontaneous writing of ideas on
– Method 6-3-5
slips of paper or forms; circulation – Brainwriting-Pool
of forms
– Idea-Delphi

C. Methods of crea- Compliance with certain principles – Heuristic principles
tive orientation
in searching for a solution
– Bionics
D. Methods of crea- Stimulation for finding a solution
tive confrontation by dealing with meanings which
are seemingly not related to the
problem

– Synectics

E. Methods
of systematic
confrontation

– Morphological box

F. Methods of methodically specifying problems

Division of problems into component complexes; solving the sub
problems and connecting them to
a complete solution; classifying
possible solutions

– BBB-Method
– TILMAG-Method
– Semantic Intuition
– Morphologic matrix
– Sequential morphology
– T
 ree of problem
solving

Exposure of the core issues of
– Progressive
a problem or problem area through
abstraction
a systematic and hierarchically
– KJ-Method
textured process of evaluation
– Hypothesis matrix
– Relevance tree

Source: Schlicksupp, 1989, p. 6

2.3.1. Method 6-3-5
The name of the 6-3-5 method already describes its process: Six (6)
participants generate three (3) ideas within five (5) minutes. The 6-3-5
method is classed among those brain writing methods which are based
on the alternating and additional ideas of the participants. Creative
ideas are optimized by being picked up and tied in with antecedent
ideas, and so can be qualitatively boosted. In support of accomplishing
this it is advisable that a moderator looks after the time management
and documentation, as well as regulating any comments by the various participants that are inappropriate. It is most important to avoid
statements like “This is never going to work”, etc. This method will
be most successful when it proceeds silently. It should be ensured that
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participants will not be distracted, or have to explain or review their
creative output during the process (Schlicksupp, 1989).
The process: After a topic is defined or problem to be solved is explained, every participant gets a blank form which contains three columns and six rows. Each person is given five minutes to note down three
potential solutions horizontally in a row. After five minutes the forms
are passed on to the next person. The participants have the possibility
of further developing already existing ideas, or they may be inspired
to create entirely new ideas that again are noted down in the next row.
When all six rows are filled, the process usually ends (ibid).
Sometimes, either six people are not available or three ideas do not
appear within five minutes. According to the context the method can be
adapted for more than six people or less; alternatively, it can be used to
generate many different ideas or to work on one singe idea in detail.
Figure 2.1. Form and illustration (right) of the 6-3-5 method
Problem Statement: How to…
Idea 1

Idea 2

Idea 3

1
2
3
4
5
6

Source: (Dahl, 2012)

2.3.2. Hypothesis matrix
The hypothesis matrix is a tool that helps to illustrate coherences
between two complex thematic areas (field A and field B in Table 2.2.)
(Schlicksupp, 1989).
The process: Initially, as many speculative, hypothetical or realistic
statements as possible are made about two thematic areas (A and B). It
is recommended that experts be relied on at this stage in order to get
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sufficiently diversified information for the matrix. The statements are
noted in columns (A1, A2, A3 etc.) and rows (B1, B2, B3 etc.).
Table 2.2. Design of a hypothesis matrix
Statements on field A
A1

A2

A3

A4

A5

A6

…

Statements on field B

B1
B2

X

B3

X

B4
B5
B6

X

…

The process continues by discussing the statements and marking
those that are probably opposed or connected to each other (X). Different marks can be used (X, ✔, ✔, ✔ etc.). The statements with most marks
and/or connections will be investigated more intensively (Schlicksupp,
1989). The advantage of this method is that the participants are confronted with different thematic areas and thus possibly gain new insights that
might lead to new solutions.

2.3.3. Progressive abstraction
This method aims to find out whether a given description of a problem is sufficient in respect to the actual problem, or whether a more
appropriate definition can be found (Schlicksupp, 1989).
The process: Initially, a problem or question is defined. This problem
description will then be further analysed by setting up more detailed
questions. By asking the question “What is actually essential?” the intention is to discover a superior relationship between the problem’s elements. With regard to the level of abstraction, specific questions have to
be raised in order not to lose the focus of the original problem (ibid).
In the case of the development of an online game, the basic issue
could for example be: “Online games enable trainers to present certain
scenarios in real-world contexts and provide participants with real-
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world experiences”. The answer as to what is actually essential could
be: “An online game should improve management training and enrich
the users’ learning experience. Through practical experiences the participants acquire a better understanding of economic reality”. Finding
appropriate answers is especially important at this stage. Once they are
found, the next step is to define a new problem at the higher processing
level. In some cases it makes sense to substitute the question “What is
actually essential?” with another more specific one depending on the
context (ibid).
In this way the process continues until the real solutions for the actual core of the problem are found. It is important to note that the ability
to abstract is not something that can be learned ad hoc. Therefore, good
moderation is necessary that includes feedback loops and discussions
in order to achieve the goals.
Figure 2.2. Progressive abstraction
Initial Problem
Solutions S 1
S2
S3

What is unsatisfactory about these solutions?
Are there any better solutions?
What is actually essential?

Problem at the first
level of abstraction
Solutions S 1
S2
S3

It is essential that
1.......
2.......
3.......
What is unsatisfactory about these solutions?
Are there any better solutions?
What is actually essential?

Problem at the second
level of abstraction
Solutions S 1
S2
S3

Source: based on Schlicksupp, 1989

It is essential that
1.......
2.......
3.......
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2.4. A survey to assist in the development of an online
game
2.4.1. Research question and sample
Against the background of the development of an online game in
the field of economics which should mainly assist business trainers and
teachers a general question arises: To what extent are online games accepted as a complementary teaching tool? Business teachers and trainers
of three different countries (Austria, Lithuania and Poland) were asked
this question through an online questionnaire.
360 trainers and teachers who are teaching in the field of economics
answered the survey (figure 5). The respondents were grouped into
two categories: those who had experience with Virtual Strategic Management Games (VSMG) and those who did not. Figure 6 shows that
about 54% of the participants were female and 46% were male. Most of
them were at an age of between 36 and 45 years (38%) with the second
largest group of participants (approx. 30%) being at an age of between
46 and 55 years.
Table 2.3. The sample of respondents
Trainers

Austria

Lithuania

Poland

Total

Without
experience

102 (80.3%)

76 (72.4%)

85 (66.4%)

263 (73.1%)

With experience

25 (19.7%)

29 (27.6%)

43 (33.6%)

97 (26.9%)

Total

127

105

128

360
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Figure 2.3. Age and gender of respondents

up to and including 25

female

26–35

36–45

male

46–55

56 and over

2.4.2. The questionnaire
The questionnaire included 22 questions about thematic key aspects:
gaming experiences, game creation, preferences and competences in
online games. The questions themselves comprised various options; by
rating things on a scale of six, multiple-choice questions, yes/no questions, and open ended questions.
Figure 2.4. Questionnaire
1. Have you ever played a Virtual Strategic Management Game?

• Yes

• No

1.1. Name of the game:
1.2. In what context have you played this Virtual Strategic Management Game?

• leisure

• within employment

• within studies/ in training

• other:

1.3. How would you assess your past experience with Virtual Strategic Management
Games?

• very positive

• quite negative

• positive

• negative

• quite positive

• very negative
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1.4. Why have your experiences been positive or negative?
1.5. How much time do you think one decision round of a Virtual Strategic
Management Game should take?

• less than 1 hour

• 3–4 hours

• 1–2 hours

• 4–5 hours

• 2–3 hours

• more than 5 hours

1.6. Do you have any experience of using Virtual Strategic Management Games
in your teaching?

• yes

• no

1.6.1. How often did you use Virtual Strategic Management Games in the last three
years in your teaching?

• at least once a week

• once a year

• once or twice a month

• never

• once or twice a semester
1.6.2. At which of the following levels of education do you teach Virtual Strategic
Management Games?

• P
 rofessional courses/ training
(lifelong learning)

• Master

• High school

• Doctorate

• Bachelor

• other:

2. What would you prefer within a Virtual Strategic Management Game?

• Predefined game scenarios

• T
 he possibility of creating your own
game scenarios

3. Which of the following teaching methods do you generally prefer to utilize?

• Case study analysis

• L
 earning in a foreign country
(exchange year in a foreign country)

• E-learning

• Inter- and multidisciplinary learning

• B
 lended learning (i.e. a mix of face to
face and e-learning)

• C
 ollaboration with external experts
and practitioners

• N
 on-participatory lectures/
ex-cathedra teaching

• U
 sage of new media (learning
platforms like Moodle etc.)

• Lectures and discussion

• Excursions and field trips

• Independent student learning

• Other:

• Trial and error learning
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4. To what extent do you think economic issues can be articulated through a narrative
structure?

• 1 - it can

• 2

• 3

• 4

• 5

• 6 – it can’t

5. To what extent can Virtual Strategic Management Games boost learners’ attention
in comparison to a conventional education?

• 1 - it can

• 2

• 3

• 4

• 5

• 6 – it can’t

6. Within teaching, what is the optimum number of participants for a Virtual
Strategic Management Game?

• less than 10 players

• 40–50 players

• 10–20 players

• more than 50 players

• 20–30 players

• other:

• 30–40 players
7. When playing a Virtual Strategic Management Game, what percentage of the game
should be based on random factors (unforeseeable events like for example: a change
in prices, political acts, the weather…)?

0% 5% 10% 15% 20% 25% 30% 35% … 70% 75% 80% 85% 90% 95% 100%
8. In which areas of business economics do you think Virtual Strategic Management
Games are best utilized?

• Marketing

• Production and operations management

• Management

• Business law

• Staff management

• Socioeconomics

• Internal and external accounting

• Political economics

• Finance

• Economic geography

• Entrepreneurship

• Use of a foreign language

• Statistics and mathematics

• Other:

• Business information technology
9. In your opinion, to what degree can the following competences be learned through
the use of Virtual Strategic Management Games?

very good good
Holistic system
thinking
Process orientation
Reflection and selfresponsibility

rather good rather bad bad very bad
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Professional knowhow and skills
Interdisciplinary
know-how and skills
Critical thinking and
responsible acting
Social capabilities for
interdisciplinary collaboration
Social capabilities for
collaboration with
external stakeholders
(diverse members
of society)
Creative thinking
and acting
Social competency/
ability to work in
a team
Leadership competency/ability to
motivate employees
Ability to act
sustainably
10. Would you like to play a Virtual Strategic Management Game online in your
leisure time?

• yes

• no

11. What do you wish for in the enhancement of Virtual Strategic Management Games?
12. In which of the following areas are you teaching?

• Training companies

• Higher educational establishment

• University

• University of applied sciences

• High school

• other:

13. Age

• up to and including 25

• 46–55

• 26–35

• 56 and over

• 36–45
14. Gender

• Female

• Male
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2.5. Interpretation of relevant outcomes from the survey
For the development of a Virtual Management Game in an economic
context various scenarios have to be generated which are as realistic as
possible to provide an initial situation for the players. Some methods
that can be used for generating ideas and/or developing scenarios have
already been discussed before (6-3-5 method; hypothesis matrix; progressive abstraction).
This chapter discusses the fields of application for an online game,
the rules and requirements for game development, and shows some
selected outcomes of the survey.

2.5.1. The game and its rules
Game-playing is as Knecht describes (Knecht, 2008, p. 70):
• Forming experiences with people, things, spaces and ideas. Through
playing with other people, values are communicated and experiences
with materials are made. Through playful activities one’s environment is moulded and changed.
• Trying out different behaviour and getting to know how others react.
In social games a person can learn how to take on different roles. One
learns how to trust oneself and how to bluff others. Relationships
are experienced, realized, recognized and conclusions for their own
behaviour are drawn.
• Through playful experimentation one can learn how to find one’s own
orientation and to develop other approaches. It is a matter of making
decision without any serious consequences. It is always possible to
start again and develop new strategies through repeating experiences
to reach the aim of the game.
In “Rules of Play” Salen and Zimmerman compare some definitions for the expression ‘game’ and show the complexity of this term.
Amongst others they define a game as a “[…] system in which players
engage in an artificial conflict, defined by rules, that results in a quantifiable outcome” (Salen, Zimmerman, 2004, p. 80). Tom Werneck, one of
the most famous German game developers of today, describes a number
of elements a game has to include: Rules; game objectives; no exact repeatability; a place for one’s own evaluation; manageability and random
factors; winning or losing; liberty, equality and fraternity; plus experiencing and creating other worlds (Werneck, 2007, p. 20–24).
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2.5.2. Target groups and fields of application
It is obvious that the target group for virtual strategic management
games has to comprise people from the world of business or those who
are trained in economics.
One question in the survey tried to identify the most appropriate
business areas for the use of virtual management games (Figure 2.4).
Figure 2.4. Areas of business economics
In which area of business economics do you think Virtual Strategic
Management Games are best utilized?
Management
Entrepreneurship
Marketing
Production and operations management
Staff management
Finance
Political economics
Socioeconomics
Internal and external accounting
Use of foreign language
Economic geography
Business information technology
Business law
Statistics and mathematics
0%

87%
73%
71%
54%
45%
44%
27%
25%
24%
18%
18%
15%
12%
7%
10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

Figure 2.4. shows that the majority of participants (those with
e xperience and those without experience of VSMGs) suggest the use
of such games in management, entrepreneurship and marketing. According to this the development of VSMGs should be concentrated in
these areas. On the other hand, the above also shows that statistics and
mathematics, business law, business information technology, economic
geography and use of foreign language do not seem to be suitable for
VSMGs.

2.4.3. Game rules and other important aspects of game
development
Rules represent an essential aspect of games. Salen and Zimmerman
identify six characteristics of rules: (1) rules limit player action, (2) rules
are explicit and unambiguous, (3) rules are shared by all the players,
(4) rules are fixed, (5) rules are binding, and (6) rules are repeatable

Chapter 2. Virtual Strategic Management Games as a complementary tool for teaching…

49

(Salen, Zimmerman, 2004, p. 122f.). According to Werneck the following
aspects of games are notable as well: (1) number of participants, (2) average duration of the game, (3) course of the game, (4) end of the game/
winning situation, (5) aims of the game, (6) reproducibility, (7) relationship of one’s own decisions, manageability and contingency, (8) winning
or losing, (9) liberty, equality, fraternity, (10) experiencing and creating
another world (Werneck, 2007).
The above listed aspects and some relevant outcomes of the survey
are discusses below:
Number of participants: In the survey the following question in
relation to the training situation in business and other educational establishments was asked:
Within teaching, what is the optimum number of participants
for a Virtual Strategic Management Game?

• less than 10 players

• 30–40 players

• 10–20 players

• 40–50 players

• 20–30 players

• more than 50 players

The answers showed that the preferred number of players is between
10 and 30, with a tendency towards 10–20 players.
Average duration of the game: It is hard to define the total duration
of a VSMG since the game might be played sessions separated in time. In
the survey the favoured duration of a decision round was asked rather
than the total playing time of the game:
How much time do you think one decision round of a Virtual Strategic
Management Game should take?

• less than 1 hour

• 3–4 hours

• 1–2 hours

• 4–5 hours

• 2–3 hours

• more than 5 hours

An analysis of the answers shows that the favoured average duration
for a game is between one and three hours, but with a tendency towards
one to two hours.
Course of the game: The course of the game has to be defined for the
entire game. In VSMGs this is also true for single scenarios. The players
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are confronted with different assignments in every decision round and
challenges are supposed to become more difficult over time; therefore
the players should not be confronted with overly complex barriers right
from the beginning.
End of the game/winning situation: Generally, in VSMGs the winner
is determined after a given number of decision rounds. Depending on
the rules/parameters of each game, what determines the winner varies.
Basically, management ratios such as market share, revenue and profits
matter.
Aims of the game: These are often congruent with the question of
winning, although not necessarily (Werneck, 2007). In VSMGs winning
is not the chief object, rather it is learning from the simulation. Bad
decisions are not punished, they are discussed. The realities and reproducible situations which are experienced in the game lead to new
knowledge.
In this respect the question arises as to which competences can be
acquired through such a game. The participants’ answers to the question
are not really surprising considering that a lot of competences described
below can be achieved through management games. The most frequent
opinions follow similar lines, namely that “holistic system thinking”
and the “reflection and self-responsibility” can be achieved through
Virtual Strategic Management Games. “Creative thinking and acting”,
“critical thinking and responsible acting” and “process orientation” are
also supported by respondents. However, “leadership competency/ability to motivate employees”, “social capabilities for collaboration with
external stakeholders”, “the ability to act sustainably” are less valued as
well as “social competency/ability to work in a team” or “professional
know-how and skills”.
The reproducibility of a game refers to its repeatability without
any exact repetition of the previous game or repeated round (Werneck,
2007).
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Figure 2.5. Competences to be learned through Virtual Strategic
Management Games
In your opinion, to what degree can the following competences be learned through
the use of Virtual Strategic Management Games?
Leadership competency/ability to motivate employees
Social capabilities for collaboration with external stakeholders
(diverse members of society)
Ability to act sustainably

3.01
2.97
2.95

Social competency/ability to work in a team

2.75

Professional know-how and skills

2.71

Social capabilities for interdisciplinary collaboration

2.63

Interdisciplinary know-how and skills

2.51

Process orientation

2.3

Critical thinking and responsible acting

2.25

Creative thinking and acting

2.22

Reflection and self-responsibility

2.19
2.08

Holistic system thinking
1

2

3

4

5

The relationship of one’s own decisions, manageability and contingency illustrates another characteristic of game playing. It is important to establish a suitable relationship between these aspects. A game
without a random factor would be mechanical and without any surprise
effect; on the other hand a game that is founded completely on contingency is only based on luck (ibid). In order to find out what percentage
of contingency is required in Strategic Management Games the following question was asked:
When playing a Virtual Strategic Management Game, what percentage of the game
should be based on random factors (unforeseeable events like for example: a change
in prices, political acts, the weather…)?

0%

5%

10%

15%

20%........80%

85%

90%

95%

100%

The answers to this question show that such games should be dependent on one’s own decisions but the random factor should not be
neglected (see Table 2.4).
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Table 2.4. Table of results1
NrN Nr.

Question

1.

Have you ever played a Virtual Strategic
Management Game?

1.2

In what context have you played this Virtual
Strategic Management Game?

N

min max mean

SD

360

0

1

0,27

0,44

leisure

97

0

1

0,30

0,46

within studies/ in training

97

0

1

0,57

0,50

within employment

97

0

1

0,34

0,48

1.3

How would you assess your past experience
with Virtual Strategic Management Games?

97

1

5

1,91

0,91

1.5

How much time do you think one decision
round of a Virtual Strategic Management
Game should take?

97

1

6

2,22

1,35

1.6

Do you have any experience of using Virtual
Strategic Management Games in your teaching?

97

0

1

0,52

0,50

1.6.1

How often did you use Virtual Strategic
Management Games in the last three years
in your teaching?

50

1

5

2,84

1,06

1.6.2

At which of the following levels of education do you teach Virtual Strategic Management Games?

The codification of question 1 to 12:
Codification of question number 1, 1.2, 1.6, 1.6.2, 2, 3, 8, 10, 12: No = 0, Yes = 1
Codification of question number 1.3: 1 = very positive, 2 = positive, 3 = quite positive, 4
= quite negative, 5= negative, 6= very negative
Codification of question number 1.5: 1 = less than 1 hour, 2 = 1–2 hours, 3 = 2–3 hours,
4 = 3–4 hours, 5 = 4–5 hours, 6 = more than 5 hours
Codification of question number 1.6.1: 1 = at least once a week, 2 = once or twice a month,
3 = once or twice a semester, 4 = once a year, 5= never
Codification of question number 4 and 5: 1 = it can, 6 = it can´t
Codification of question number 6: 1 = less than 10 players, 2 = 10–20 players, 3 = 20–30
players, 4 = 30–40 players, 5 = 40–50 players, 6 = more than 50 players
Codification of question number 9: 1 = very good, 2 = good, 3 = rather good, 4 = rather
bad, 5 = bad, 6 = very bad
The questions 1.2 – 1.6.2 were follow-up questions.
The number of “N” differs due to the design of answers.
1
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NrN Nr.

2.

3.

Question

N

min max mean

53
SD

Professional courses/ trainings (life long
learning)

50

0

1

0,22

0,42

High school

50

0

1

0,10

0,30

Bachelor

50

0

1

0,60

0,49

Master

50

0

1

0,74

0,44

Doctorate

50

0

1

0,04

0,20

Predefined game scenarios

360

0

1

0,66

0,47

The possibility of creating your own game
scenarios

360

0

1

0,57

0,50

Case study analysis

360

0

1

0,77

0,42

E-learning

360

0

1

0,20

0,40

Blended learning (i.e. a mix of face to face
and e-learning)

360

0

1

0,37

0,48

Non-participatory lectures/ex- cathedra
teaching

360

0

1

0,25

0,43

Lectures and discussion

360

0

1

0,78

0,42

Independent student learning

360

0

1

0,41

0,49

Trial and error learning

360

0

1

0,22

0,41

Learning in a foreign country (exchange
year in a foreign country)

360

0

1

0,19

0,39

Inter- and multidisciplinary learning

360

0

1

0,33

0,47

Collaboration with external experts and
practitioners

360

0

1

0,50

0,50

Usage of new media (learning platform like
Moodle etc.)

360

0

1

0,37

0,48

Excursions and field trips

360

0

1

0,25

0,43

What would you prefer within a Virtual
Strategic Management Game?

Which of the following teaching methods do
you generally prefer to utilize?
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NrN Nr.

Question

N

min max mean

SD

4.

To what extent do you think economic issues can be articulated through a narrative
structure?

360

1

6

2,45

1,00

5.

To what extent can Virtual Strategic Management Games boost learner’s attention in
comparison to a conventional education?

360

1

5

1,98

0,85

6.

Within teaching, what is the optimum
number of participants for a Virtual Strategic Management Game?

340

1

6

2,11

1,08

7.

When playing a Virtual Strategic Management Game, what percentage of the game
should be based on random factors (unforeseeable events like for example: a change in
prices, political acts, the weather…)?

360

5

8.

In which area of business economics do you
think Virtual Strategic Management Games
are best utilized?
Marketing

360

0

1

0,71

0,45

Management

360

0

1

0,87

0,34

Staff management

360

0

1

0,45

0,50

Internal and external accounting

360

0

1

0,24

0,43

Finance

360

0

1

0,44

0,50

Entrepreneurship

360

0

1

0,73

0,44

Statistics and mathematics

360

0

1

0,07

0,26

Business information technology

360

0

1

0,15

0,36

Production and operations management

360

0

1

0,54

0,50

Business law

360

0

1

0,12

0,33

Socioeconomics

360

0

1

0,25

0,43

Political economics

360

0

1

0,27

0,44

Economic geography

360

0

1

0,18

0,38

Use of a foreign language

360

0

1

0,18

0,39

100 38,63 18,74
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NrN Nr.

9.

Question

N

min max mean
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SD

In your opinion, to what degree can the
following competences be learned through
the use of Virtual Strategic Management
Games?
Holistic system thinking

360

1

5

2,08

0,97

Process orientation

360

1

5

2,30

0,96

Reflection and self-responsibility

360

1

6

2,19

1,07

Professional know-how and skills

360

1

6

2,71

1,04

Interdisciplinary know-how and skills

360

1

6

2,51

0,97

Critical thinking and responsible acting

360

1

6

2,25

1,05

Social capabilities for interdisciplinary collaboration

360

1

6

2,63

1,11

Social capabilities for collaboration with
external stakeholders (diverse members of
society)

360

1

6

2,97

1,19

Creative thinking and acting

360

1

6

2,22

1,04

Social competency/ability to work in a team

360

1

6

2,75

1,31

Leadership competency/ability to motivate
employees

360

1

6

3,01

1,30

Ability to act sustainably

360

1

6

2,95

1,23

10.

Would you like to play a Virtual Strategic
Management Game online in your leisure
time?

360

0

1

0,77

0,47

12.

In which of the following areas are you
teaching?
Training companies

360

0

1

0,23

0,42

Higher educational establishment

360

0

1

0,38

0,49

University

360

0

1

0,71

0,46

University of applied sciences

360

0

1

0,18

0,39

High school

360

0

1

0,05

0,22

A basic theme in gaming is winning or losing. A game without
a winner is actually not serving its purpose (ibid).
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A player ought to participate voluntarily; age and background should
be no obstacle. Werneck speaks of “liberty, equality, and fraternity”
(ibid). For example, in Virtual Strategic Management Games experienced businessmen/businesswomen and students can play against (in
different teams) or with (in the same team) each other, leading to a mutual learning process.
Every game aims to take the players to another world. The characteristic, experiencing and creating another world, refers to every game
being a reproduction of reality. For example, in both worlds one has to
take decisions and be dependent on random factors to a certain extent
(ibid).
In the course of the survey the authors also asked for suggestions for
enhancing Virtual Strategic Management Games. The desire for realistic
scenarios was most important. Usability and “up-to-date” games were
also mentioned. This means that, for example, a crisis or recent incidents
need to be implemented. A wish for the possibility of creating one’s own
scenarios was presented and pointed to the demand for an open source
based Virtual Strategic Management Game.

2.6. Conclusion and perspectives
Virtual Strategic Management Games provide, without a doubt,
a complementary way of learning. An online game tries to provide an
economic reality with an organization and market that is as realistic as
possible. Today’s business world is characterized by permanent change
(policies, law, resources, human resources, etc.) and it is not always possible to transfer these realities into a game. While simulations do have
their limitations they still provide a powerful complementary tool for
teaching and training.
The simulation ‘Strategic Management Game’ that was developed
within SMGBE takes the survey’s findings into account. As an online
game it provides the possibility of playing in interdisciplinary and geographically separated teams. Trainers can write their own scenarios,
modify existing scenarios and incorporate contemporary issues. Therefore this game provides the advantages of permanent development and
offers optimal requirements for a realistic and future-oriented learning
experience.
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Chapter

3

Selected business game applications
based on the example scenario
Scooters for the North
Jacek Jankiewicz*

3.1. Introduction
Ever since the first business games were created in the 1950s, the
popularity of this educational tool has been increasing1. The arrival of
personal computers in the 1980s, and later the appearance of the Internet, have revolutionised the use of business simulations2. The growing popularity of business games is evidenced by the number of such
products on the market as well as the number of organisations and
periodicals dedicated to this subject (Biggs 1990, p. 23). This popularity
is particularly evident in the increasing number of users.
The fact that a player could assume specific roles in a virtual enterprise made it possible to develop and use business games in two
principal areas. The first is education, broadly understood, where there
are a range of possible applications for business games. The other area

Poznan University of Economics, Faculty of Management, Poland, e-mail: jacek.jankiewicz@ue.poznan.pl
1
The first such simulations were played on so-called mainframe computers – large
computing units available only in some companies and research institutions.
2
Some business game users think that the term ‘business game’ suggests having fun
rather than a serious way of learning and are in favour of using the term ‘business simulation.’ In this chapter the two terms are used interchangeably.
∗
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is the business world as companies often use business games both for
training purposes and in the recruitment process.
The first part of this chapter presents the basic methods for the classification of business simulations as well as discussing the possible
interactions that can occur during a game. Two subsequent sections
delineate the most common applications of business games as well as
their advantages. It must be noted, however, that the benefits of using
these games for different purposes partly overlap. The functions merge
together and it is difficult to differentiate between the causes and effects
of their use in education and business practice. For the purposes of this
article, to simplify matters, it is assumed that their use in education
means that the participants of the games are people who have had no
contact with business practice; whereas in the case of companies the
participants are business practitioners and graduates of various schools.
However, the author is aware that such a distinction is not fully justified
because a certain percentage of business practitioners use the services of
educational institutions (for example by doing postgraduate studies or
MBA courses), where they come into contact with business simulations;
and on the other hand, there are some young people who work or run
a business during their studies. The final section contains some practical
remarks related to preparing and conducting a training session based
on the game ‘Scooters for the North’ written by the author.

3.2. Criteria for the classification of games
In order to better understand the essence of business games and their
applications, it is important to start with presenting the basic ways of
classifying such simulations. Out of the criteria listed by W. D. Biggs
(1996 pp. 25–27; See also: Gilgeous and D’Cruz 1996, p. 33), several of the
most significant ones have been selected for the purposes of this chapter.
Thus, games can be classified according to the following criteria:
1.	 Scope of decision-making: some simulations are designed to allow
the participants to make decisions only in one specific area of a company’s activity (functional business games); others include the whole
enterprise (total enterprise management games).
2.	 Competitiveness: either the decisions made by a player (enterprise)
have an impact on the situation of other players; or the players play
against a computer and the results of their actions do not depend
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on other players. P. Thavikulwat (1988, p. 183) argues, however, that
competitiveness is an ambiguous term. Competitive attitudes do not
depend only on the type of market in which players operate but also
on the rules that are imposed on them. In other words, in the latter
case a competitive environment can also be created if an evaluation
of the performance of one player will depend on the performance of
the other players. A system of classification based on comparative
evaluation will generate competition between the players, whereas
evaluations based on cumulative results will foster their cooperation.
For this reason, Thavikulwat suggests that the terms “dependentacross firms” or “independent-across-firms” be used to describe the
nature of the market in a game.
Interactivity: in what way and to what extent a player interacts with
the computer (game). In an interactive game participants respond to
questions asked by the program, receive feedback and on this basis
submit additional decisions. In a non-interactive game, decisions are
submitted to the administrator, run through the program, and the
results of the whole round are then returned to the players.
The level of market specificity: a game can either replicate a specific
market (for example the manufacture and sale of sportswear) or it
can replicate general business relationships (in any unspecified market). There are also in-between types of simulations which relate to
a specific product or a group of products but which do not include
the specific elements or conditions which occur in the real market
for this product.
The number of players: a game can be designed for individual players
or for teams which represent enterprises. An advantage of the latter
option is that it helps develop teamwork and social skills as well as
the ability to reach compromises.
The time period simulated: which includes both the duration of each
round and the number of rounds in the whole game. These parameters affect decision-making; the players may need to focus on shortterm aspects of enterprise operations or make strategic decisions taking into account a longer time perspective. An appropriate selection
for the duration of rounds (month, quarter) and their number can
create a situation in which both planning horizons will be used.
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3.3. Business simulations in education
Students who participate in classes based on simulation games have
an opportunity to become familiar with the rules and principles of the
various areas of company activity. These areas include finance, marketing or managing the production process. In addition to assessing their
own situation they can also develop their skills with regard to analysing
the environment and strategic planning.
A study conducted in 1987 and 1998 on the use of business games
at Member Schools of the American Association of Collegiate Schools
of Business revealed that such tools are most frequently incorporated
into educational programmes in such disciplines as marketing, strategic
management/business policy and management (Faria 2004, p. 180). In
the latter case, the frequency of use was higher in 1998 in comparison
to 1987.
There are a number of reasons why business games are used at different
levels of education. At this point it is useful to quote the results of an analysis of 304 scholarly articles published in the Simulation & Gaming journal
which dealt with the educational uses of business simulations. A careful
reading of those publications resulted in the following list of arguments
in favour of using business games being compiled (Faria 2009, p. 478):
− Gaining experience by the participants of business games,
− Acquiring the skill of strategic planning,
− Learning to make business decisions,
− Achieving tangible learning outcomes and objectives set by instructors,
− Learning to work in a team,
− Motivating students,
− Applying theory in practice,
− Active learning through effective student involvement,
− Creating conditions for integrating different ideas.
In addition, the findings of a study on 14,497 North American Business Faculty members (students and teachers) published in 2004 indicate that from the perspective of the students the greatest advantages
of business games are connected with providing experiential learning,
integrating different functional ideas and allowing the application of
theory (Faria 2004, p. 186). For teachers the most important advantages
were that games are interactive/dynamic exercises, they permit the application of theory, and that they interest and motivate students.
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A. J. Faria et al. ���������������������������������������������������
(��������������������������������������������������
2009, pp. 480–484���������������������������������
) looked at analyses of how business games are used by teachers and trainers. First of all, it must be
emphasised that the forty-year time horizon of the study included the
period of revolutionary technological changes in the market of business
games (the emergence of personal computers and the development of
the Internet). This fact alone had a significant impact on the approach
to using business games and on the main areas of research interest in
this issue. Following an analysis of academic publications relating to
this subject it has turned out that now method of selecting students for
teams/enterprises and their size are less important; more attention is
paid to the internal differentiation of groups (one of the reasons for this
may be an increase in the number of students-players who come from
different geographical and ethnic backgrounds). Because games can be
played via the Internet, with the players being in different, sometimes
very distant, places the term ‘teamwork’ has acquired a new meaning.
It was also observed that along with the growing complexity of business games, connected with the greater power of computers, the team
members show a growing inclination to meet in person.
New information and communication technologies have reduced
the role of the teacher and their interference in the technical process
of a game, shifting some of the responsibility onto the participants. As
a result, instructors can concentrate on the process of teaching and making decisions. The greater availability of a range of statistical and econometric tools has prompted instructors to assign to the participants the
performance of quantitative results analyses (forecasting, profitability
analysis for individual regions or product lines, etc.)
One of the major educational merits of business simulations is the
fact that students become engaged and compete against one another.
It is possible to form groups which interact with each other and within
which the problems encountered by business enterprises can be solved
more effectively than if this was done by a single person. Another important point is that during a game different types of interaction occur.
There are four basic types of interaction (Teach 1990, pp. 100–102):
− interaction within a team,
− interaction between teams,
− interaction between teams and the administrator,
− and interaction between each team and the structure of the game.
In the latter case the interaction can be considered from two points of
view: the software interface and the basic assumptions of a simulation.
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Even this brief outline of the potential of business games indicates
a wealth of possible educational applications. Under the supervision of
a teacher or trainer the participants can receive a comprehensive education as regards company operations, building company value, reacting
to competitors’ decisions and meeting customers’ expectations. Appropriately complex scenarios help the participants become acquainted
with the principles of formulating a competitive strategy. As they receive additional information in the subsequent decision rounds, the
participants are obliged to repeatedly modify their strategies3.
The considerable opportunities offered by personal computers and
the Internet can be exploited through constructing scenarios which put
the players not only in different areas of corporate activity but also in
different markets. The markets can differ in terms of concentration, the
type of customer (retail or corporate), or the type of products (luxury
goods or necessities); also, they can be output or input markets.

3.4. Business games in economic practice
Another important area for the application of business games is training courses and recruitment procedures (both internal and external) in
companies. Business practitioners have been aware of the potential of
this tool for a number of decades (Faria 1990, p. 37). Some of the largest
corporations in the world, including General Electric, IBM, Westinghouse, Caterpillar Tractor Co., Pillsbury, AT&T, RCA, Procter & Gamble
and Boeing (Faria and Nulsen 1996, p. 26) have been using business
simulations in their training programmes.
In this day and age, constantly advancing modern technologies require appropriate aptitudes and skills from the participants of business
life. Traditional methods of imparting knowledge about the rules and
methods of operation are often inadequate in the conditions in which
companies find themselves at present. Thus, in order to prepare the participants of economic life to function in an environment where complex
processes occur, an appropriate approach to skills development must
be adopted. Simulation-based training (SBT) methods can be extremely
useful in this respect (Salas et al. 2009, p. 329).
3
An example of a classic approach to formulating strategy can be found in: (Porter
2006, p. 19).
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Analysing the game results achieved by prospective candidates
makes it possible to assess their skills and predispositions with regard
to taking up a position in a real-life company. An additional advantage
is that simulation games allow companies to make decisions without
incurring any negative business consequences.
Equally important is the fact that properly constructed business
games offer the opportunity for education in the use of non-financial
indicators of business activity. Financial indicators are the most common because of their relatively large capacity and ease of calculation.
Generated in the form of a company balance sheets and monthly financial reports, they allow the players to handle data which in the reality of economic life is one of the fundamental sources of information
about an enterprise. However, the exclusive use of financial indicators
is often criticised for its limitations, such as not taking into account
a great deal of important information (Lichtarski 2007, p. 299). The
criticism concerns omitting the “soft” characteristics of an organisation: such as human capital, employee behaviour, the ability of the
staff to learn and acquire new skills, meeting customers’ needs, as well
as organisational culture. An example of the use of both financial and
non-financial performance measures is the Balanced Scorecard proposed by R. S. Kaplan and D. P. Norton. According to these authors,
financial statistics, which by their nature describe the past condition of
a company, can then be supplemented with drivers which reflect the
future performance of an organisation (Kaplan and Norton 1996, p. 8).
The objectives and performance measures stem from the organisational
vision and strategy. They make it possible to describe an enterprise
from four perspectives:
− financial,
− customers,
− internal business processes,
− learning and development.
According to the authors, the Balanced Scorecard performance expands the managerial perspective beyond synthetic financial measures.
It enables managers to measure how individual units of a company
create value for current and future consumers. Also, it helps them decide how to increase the internal skills and how to invest in the human
capital, systems and procedures needed in order to improve future performance.
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Depending on the type of game and the software, marketing specialists can use a simulation to test the pricing strategy for a new product
and its impact on market share. Finance department staff can analyse
the financial consequences of a range of decisions relating to investment,
innovation, etc. In other words, the advantage of business games is that
they offer an opportunity to predict the impact of decisions taken in one
unit of an enterprise on other areas of its activity.
The classifications and applications of business games presented
above were taken into account by the author during his work on a scenario involving a simulation of the single-track vehicle market, which
can be used both for educational purposes and as part of the training for
business practitioners. The section which follows contains some practical considerations based on the example of the simulation ‘Scooters for
the North.’ The scenario was created as part of the Strategic Management
Games – innovative teaching method for business education project (project
number 2011-1-PL1-LEO05-19884), implemented within the Leonardo
da Vinci Transfer of Innovation programme.

4.5. Scooters for the North
At the beginning of each business simulation the players ought to
receive detailed information about the rules of the game, including the
environment in which they are to operate, the phases of the product’s
life cycle and the status of their company. The participants may be asked
to set up a business from scratch; starting with assigning functions, duties and responsibilities to the individual team members, determining
the standards and devising a name for the organisation. Alternatively, at
the starting point of a game the structure of the company may already
be defined and imposed on the players, and each player may be put in
a particular position without being given any choice.
There is also a great deal of freedom regarding the market. It may
be a place already occupied by other companies which have gained
a specific position and market share. On the other hand, a game may
create a situation in which all the participants (companies) begin their
business activity at the same time. In the latter case each participant
gains experience as well as the knowledge of the market and customers
from the beginning, which creates equal opportunities.
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The reason behind putting the players in a completely new environment, which is the market of Western and Central Europe during climate
change, was to create a new situation, unfamiliar to the decision-makers4. Entrepreneurs often have to make decisions in such circumstances.
In contrast to routine situations where risk is measurable, operating in
conditions of uncertainty provides an opportunity to demonstrate business imagination and the ability of identifying entrepreneurial opportunities. It also helps to determine whether a decision-maker is reluctant
or eager to take risks.
The game involves novelty in the form of an opportunity for a product entry into a new market as a result of climate change. At the same
time, it offers an opportunity to operate in the environment of a Central
and Eastern European country as well as its neighbour – Germany. This
concept assumes that the game will be used by learners or business
practitioners from the geographical region in which the scenario is set. It
must be borne in mind, however, that in the age of the Internet and with
the possibilities it offers in terms of the distribution of business games,
the cultural characteristics of individual players may significantly affect
the way in which they participate in the game, formulate a strategy,
perceive competitors, make decisions and communicate within an organisation (Cox 1999, pp. 38–39). Undoubtedly, this will have an impact
on the course and the final result of the simulation.
In ‘Scooters for the North’ the players create a company from scratch
and shape its growth. As they progress through successive decision
rounds, the complexity of the simulation increases. The players have to
analyse the information they receive and adjust their decisions accordingly. This provides them with an opportunity to gradually familiarise
themselves with the principles of business operations in a changeable
environment and become accustomed to the complexity of economic
processes. In this way the players gradually become acquainted with
the specifics of the game.
The fact that the players go through several decision rounds means
that sometimes they have to operate in circumstances created by their
previous decisions or the moves of their competitors (Biggs 1990, p. 24).
The Appendix contains a brief description of the game. It is a simulation which does
not require any additional software. Any device with Internet access and a standard web
browser is sufficient to participate in the game and make successive decisions.
4
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During each decision round (a ‘quarter’ in a company’s operations) the
players analyse the latest information and design a strategy, which they
later implement. In the next ‘quarter’ they revise their earlier actions
together with their impact on the company’s condition, and on this basis they make further decisions. This simulation aims to develop the
player’s awareness and ability to act effectively, which is considered to
be one of the constituent features of an enterprise as it determines its
growth capability (Lichtarski 2007, p. 104).
The proper planning for the duration of decision rounds (in reality it
may be hours, days or weeks) exerts time pressure on the participants.
This happens in a situation in which they experience uncertainty connected with the conditions in the environment and with the future consequences of their own decisions. By repeating these situations (analysing the consequences of previous decisions, observing the environment,
adjusting the strategy, making further decisions) the players internalise
the business concepts included in the game.
The teams who start and run the individual enterprises can compete
against each other or enter into alliances and agreements. The former solution is much more interesting and offers a greater range of educational
possibilities. The existence in the market of several independent companies which operate in conditions of limited demand triggers in the
players the desire to compete. This in turn produces a natural pressure
to learn in order to be able to make better and better decisions. Creating
conditions for healthy competition promotes the greater involvement of
players, which helps them achieve better results during the game.
The ability to manage all the key decision-making areas of an enterprise helps the participants to better play the roles of owners-entrepreneurs or high-level executives. More importantly, this kind of business
simulation enables the players to observe how decisions concerning one
area of a company’s activity are reflected in the decision-making of its
other sections. For instance, too large a number of produced goods in
relation to market demand affects the cost of storage. In such a situation
it is necessary to implement an appropriate pricing policy and/or adjust
sales, promotions and advertising activities appropriately.
The simulation software makes it possible to constantly monitor
the actions of the players. On the basis of the information available
the instructor can recognise the strengths and weaknesses of the players and consequently modify the method of teaching to highlight the
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issues which pose the greatest problems. It is also worth noting that any
conflicts which occur within the groups can be a valuable part of the
educational process, provided, however, that the instructor can control
them and that they provide an opportunity for reaching compromises
and making joint decisions.
Before a training session based on a business game, the instructor has
to make certain decisions which will help to organise the simulation in
such a way as to achieve the set objectives. First of all, the trainer has to
decide whether the game will follow the attached scenario, or whether the class or session plan requires certain modifications to the game
(Biggs 1990, p. 31–32). In order to answer this question the instructor
should first play the game by themselves as this will help them discover
its characteristics and limitations, which often cannot be gleaned from
the scenario alone.
The instructor must also decide what additional elements could be
added to the game. For example, the teams may be expected to submit periodic reports (e.g. annual reports if the scenario is divided into
months or quarters), or prepare a business plan in order to apply for
funding. Also, having a public presentation where the members of one
team appear in front of the other participants usually greatly motivates
the players. During this presentation they explain the rationale for their
actions to date and explain the possible causes of any deviations from
the expected results of their decisions.
Another important issue is the role of the instructor during a simulation. In one of the possible models the participants use the knowledge
they already possess and the trainer supervises, coordinates the game,
solves any problems which emerge along the way, and at the end evaluates the performance of the teams. Alternatively, the instructor can provide some theoretical information during the course, for example in the
form of a short lecture introducing each stage of the simulation.
Another element which must be specified before the beginning of
the game is the number and size of the teams, as well as the method
of selecting team members. As mentioned above, the number of teams
participating in each game affects the structure of the market and the
intensity of competition. The size of a team and the method used for
selecting its members will have an influence of the manner and speed
of decision-making, the allocation of responsibilities as well as the development of the players’ social skills. The authors experience shows
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that for simulations with an average level of complexity which involve
entire enterprises and which have between 6 and 8 decision rounds it
is easiest to organise effective cooperation in groups of between 3 and
4 people.
Assigning roles to the participants is the next stage in the preparation.
Each person ought to be allocated a decision-making area for which they
are responsible and on which they report to the other team members
and the instructor. Sample areas include finance, marketing, production,
or research and development. It may also be a good idea to appoint
a leader for each organisation, a chairperson or CEO, who apart from
being responsible for one of the aforementioned areas will also oversee
the functioning of the whole organisation and have the final word on
any problem issues. Assigning separate tasks, and putting an emphasis
on each team member working on the effectiveness of their own ‘section’
of the company, usually renders better results than collective work in all
decision-making areas. First of all, assigning specific duties increases the
players’ involvement in the game as it gives them a sense of responsibility for a certain section of the virtual company. Secondly, it allows the
participants to save time, which in games where a lot of decisions have
to be taken can often be in short supply. Obviously, this does not mean
that the team members should not work together. Often it is necessary
to brainstorm and exchange ideas, and contrasting opinions can in fact
prove very valuable. One of the models of cooperation within a group
can involve a joint discussion of the situation at the beginning of each
decision round in order to decide on a general course of action. Then
decisions are taken individually by the players, who later meet again to
exchange opinions before closing, for example, a quarter.
Finally, before the start of the game the participants must be informed
on what basis they are going to be assessed. If some extra tasks have
been added to the simulation, the instructor ought to include them in
the assessment. Otherwise, it must be made clear at the very beginning
which parameter (e.g. the value of the company, market share, etc.) will
be decisive in the assessment.
It is also worth noting that the effects of using a business game depend on whether the participants are learning- or performance-oriented
(Gentry et al. 2006, p. 80). For the latter, learning by trial and error can
be more frustrating than effective. Players expect and welcome positive
feedback on their performance, but if their results are not very good they
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tend to become withdrawn. Such players are more likely to learn from
positive results, whereas failure may considerably hinder the process
of learning, sometimes to the point of giving up in the face of a few
setbacks. Thus the trainer ought to be alert to such attitudes and devote
special attention to such players.

3.6. Appendix
Brief description of the game “Scooters for the North”.
The climate is changing. The average temperature is rising. Until
recently some countries of Northern Europe had only several weeks of
hot and sunny weather a year. Now the warm months include April,
May, June, July, August and September. This has created new conditions
for the manufacturers and sellers of lightweight single-track vehicles,
which so far have been popular mainly in Southern Europe. One type
of such vehicles are scooters, which can be used in everyday traffic, help
avoid traffic jams and are easier to park than cars. In large cities there
are increasing problems with parking. High parking fees and a shortage of parking spaces, which forces people to drive around for a long
time looking for a place to park, are the bane of those who work in city
centres. Small vehicles which can easily transport one from home to
work and are easy and cheap to park could conquer new markets and
become a source of considerable profit for companies which produce
and sell them.
Germany, Poland and the Czech Republic are likely to be markets
with a large absorptive capacity where a limited number of players
could strike it rich. That is why entrepreneurs are beginning to appear
who are eager to start production and provide appropriately designed
vehicles for specific consumer groups. The three countries differ in terms
of production costs, population and their wealth so the market entry
strategy has to be carefully considered with regard to both the location
of the production plant and the sales network. Market research shows
that in each market there are at least three segments of consumers, differentiated by their preferences, lifestyle, purchasing power and size. In
order to succeed it is necessary to design and deliver a product which
will meet specific expectations in terms of usability and price.
Because using a single-track vehicle on a daily basis would be a completely new experience for the majority of the inhabitants of the three
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countries, the marketing activities must be properly planned. Primarily,
advertising campaigns ought to focus on the benefits of using a scooter
and convincing prospective customers that in the new climate conditions it is a very useful device. The participants of the game will have to
make a variety of decisions relating to various aspects of their company’s
daily operations; they will also receive extensive practice in the different stages of strategic management at its different levels (e.g. corporate,
business, functional, instruments) (Urbanowska-Sojkin 2008, s. 32–36).
The players can develop their business activities in one of the three
European countries or in all the three markets at once. The aim is to gain
an advantage based on market share while maximising the company’s
profits.
The companies which will operate in this market are created from
scratch. They will gradually get to know the automotive industry and
the realities which they have to face. The technologies and solutions,
initially basic, will be progressively improved in order to gain a competitive advantage.
Each company ought to have a CEO and 2 to 4 other executives, as
well as an adequate number of employees in the sales network. The first
decisions that have to be made include devising a name for the company
and assigning areas of responsibility to the team members (production,
marketing plus market research, sales, and finance). The executives must
choose a target market, as well as specify their company’s mission and
strategic direction. Also, the primary business objective must be clearly
stated, be it the company’s profitability measured by retained profits,
investment efficiency, sales volume or market share. Due to the costs
connected with employing suitably qualified staff, as well as the cost of
transport, the location of the plant where the scooters will be produced
must be carefully considered (Poland, Germany, the Czech Republic,
and China). The plant will be built from scratch so it is necessary to
specify its initial size measured by production capacity. As the company
grows and acquires new customers, the plant can be expanded.
In the initial stages of development the company ought to focus on
one or two target markets, but over time possibly enriching its range of
products and expanding. The management ought to specify in which
direction they want to go and what their long-term objectives are in
terms of geographical expansion, competitive position and competitive
advantage.
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In addition to manufacturing, it will also be important to build a distribution network in the form of showrooms, which can be opened in
designated big cities of the three European countries. Managing the
showrooms will be an important element of the company’s activity and
will include recruiting an appropriate number of sales staff, deciding on
the prices, as well as setting sales plans and priorities.
The initial assets of the company come from the executives, but in
the later stages external resources will be necessary which can be obtained from financial institutions. At the beginning the managers have
1 million PLN. After submitting a business plan, four months into their
operation, they will be able to obtain another million from external
investors.
Scooters are lightweight single-track vehicles which provide comfortable transport over short distances. One of their advantages in cities
is their relatively small size, which makes it easy to find a parking space.
Additionally, they do not need a lot of fuel so maintenance costs are low.
Also, a scooter can avoid the traffic jams in which cars get stuck.
When starting the production line, the company will have the manufacturing technology for two types of engines: a traditional internal
combustion engine and an electric one. In the successive stages it will
be possible to introduce modifications to the drive system in the form
of hybrid engines.
Depending on the type of engine and other structural elements,
scooters will vary in terms of quality and technical performance. The
basic parameters which will differentiate them include maximum speed,
distance covered on a full tank of fuel, fuel consumption and engine
power. Additionally, the vehicles will differ in appearance and features.
There are three basic categories of scooters:
− elegant,
− sporty,
− comfortable, for carrying large shopping.
Customers will be able to choose, for example, vehicles with an elegant design in an economical option (low fuel consumption, but also
lower engine power and relatively low maximum speed and acceleration) or a high-performance option (higher fuel consumption, higher
maximum speed etc.).
The features which the manufacturer will be able to specify when
designing a line of scooters include:
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− engine: high / medium / low power
− fuel consumption: 2 litres per 100 km / 3.5 litres per 100 km / 4.5 litres
per 100 km
− paint: plain / metallic
− additional container for shopping: yes / no
− seat cover: real leather / imitation leather
− design: standard shape of structural elements / special design of
handlebars, fuel tank, seat and mudguards.
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Strategic Management Games have been present in the business environment of the United States for over 50 years (Cohen, Rhenman,
1961). In Poland they have been used for about 10 years but their cost
means that this method plays a relatively small part in training programmes. Strategic Management Games combine education and entertainment; they make it possible to test various strategies and assess
their outcomes; and to a large extent they reflect reality. In addition, this
method involves the trainees strongly, which increases the effectiveness
of learning.
In the literature, a lot of attention is given to evaluating strategic management games from the perspective of the trainee. It must be noted,
however, that this educational method also poses a certain challenge for
the business trainer who uses it. Thus, this chapter will discuss strategic
management games from the trainer’s perspective, based on experiences
gained during the course of the Strategic Management Games – innovative
teaching method for business education project (project number 2011-1-PL1LEO05-19884), implemented within the Leonardo da Vinci Transfer of
Innovation programme, the aim of which was to develop and test business game scenarios.
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4.1. The nature and types of Strategic Management
Games
Growing competitive pressure means that employees are forced to
function in an uncertain and changeable environment, which requires
specific skills and competences. This in turn necessitates looking for
such methods of training that will develop and strengthen the innovativeness and creativity of employees, their resistance to stress, and
their ability to perform under pressure. Simulations, including strategic
games, appear to be a promising training method in terms of developing those skills because they make use of experimentation (Bell, Kanar,
Kozlowski, 2008).
A business game is a simulation or model of either the whole or
a part of a business organisation (Greene, 1960). Simulations and business games can be described as experimental training activities which
incorporate and utilise the different mental abilities of the trainees. They
are used in the course of training programmes in various areas, such as
business management, strategic management and operations management (Chua, 2005).
Business games, being a tool for education and training in managerial decision-making skills, provide the trainees with an opportunity for
having fun while assuming different roles (Jackson, 1959). The players
put themselves in the position of business managers in various aspects
of company management. During the game, their task is to make decisions within their area of competence, and the quality of those decisions
has an impact on the virtual company’s performance.
Simulation is an attempt to provide trainees with an opportunity for
experimenting with possible events and situations in conditions which
are free from actual business risk. In the real world, managers take decisions whose outcomes depend on unpredictable events though the
probability of their occurrence is known, and simulations make it possible to experiment with these probabilities (Bovinet, 2000).
Business games force the participants to take a sequence of managerial decisions and later the players receive feedback regarding the consequences of those decisions. During the game the players receive incomplete information about the impact of their decisions on the result of the
game (Jackson, 1959), which reflects the actual situation of managers, who
have to take business decisions without a full knowledge of the market.
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Business games can be considered as a trial-and-error method which
permits a deeper insight into business management problems (Greene,
1960). During training, the players take decisions relating to the running of a company, receive feedback regarding the performance of the
virtual enterprise, and then, on a trial-and-error basis, they can adjust
their strategy in order to achieve the best results.
Strategic business games are thought to have evolved from war
games, which on the one hand are formal in character because of the
rules of conduct which the players have to follow and the immediate response to the decisions made; and on the other hand are abstract because
they do not represent specific real-life situations (Cohen, Rhenman,
1961), though they do provide a close imitation of real-life conditions.
War games were developed to train military personnel in peacetime so
that they could obtain essential knowledge about combat systems and
strategies (Greene, 1960).
The first business game which gained popularity was a game developed in 1956 for the American Management Association. In this
game five teams of players managed manufacturing companies which
competed with one another on a hypothetical single-product market. Each team made decisions relating to pricing, output and budget
(Jackson, 1959).
Strategic management games have been developing since the 1950s
and their development has been influenced by the following factors
(Cohen, Rhenman, 1961):
− The experience of war games,
− The development of game theory; although game theory does not
provide that many tools for solving the complicated issues which are
dealt with in business games, it is a factor which stimulates interest
in an approach which makes use of games,
− The availability of computers; although their use is not essential for
business games, it helps to make the games more comprehensive and
realistic.
Simulations and business games introduce diverse aspects of company management into training and provide the trainees with an opportunity to practise making business decisions which have the form
of real situations (Zantow, Knowlton, Sharp, 2005). They are used to
create a micro-environment in which an infinite number of real-life situations can be considered (Chua, 2005). Simulations increase the level of
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organisational reality during training and provide the trainees with an
opportunity for unstructured learning (Tanner, Linquist, 1998).
Business games have four essential components (Greene, 1960):
− Rules, which indicate the types of decisions players have to make
and the restrictions placed on those decisions,
− Structure, which includes the fixed and variable parameters of the
game as well as the relationships between them,
− Competition, which means that the decisions made by one team
influence the results achieved by all the other teams,
− Feedback, which is a dynamic aspect of the game as the decisions and
their results in one round of the game influence the future strategy
and decisions made in subsequent rounds.
Business games are considered to have the following fundamental
features (Cohen, Rhenman, 1961):
− Trainees receive feedback,
− Characteristics of the business environment are expressed using logic
or mathematical relationships,
− There are basic interactions between the player and the environment,
− Business games contain a simplification of economic reality, which is
partly due to insufficient knowledge of the features of the real business world, and partly to the desire to make the game playable.
Other features of business simulations indicated in the literature include (Bovinet, 2000):
− Direct contact between trainer and trainees,
− Teamwork of trainees grouped in teams of 3–5 people,
− Active learning environment,
− Appropriate feedback related to the quality of business decisions,
− Learning from practical examples,
− Evaluation of the results obtained in the simulation.
Simulations can be regarded as an example of reflective learning
understood as a process of internal testing and resolving the issues in
question, combined with experimenting through which the meanings
of terms are created and explained, which results in changing the perspective of perception. Through reflective practice trainees increase their
trust in their tacit knowledge as well as reflecting on their own experiences (Wills, Clerkin, 2009).
Business games and simulations are also a form of active learning
because they provide trainees with a chance to apply their knowledge
in practice (Mitchell, 2004).
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Simulations are also an opportunity for implementing generative
learning, which allows trainees to build connections between the content of training and their own knowledge and experience (Zantow,
Knowlton, Sharp, 2005).
In addition, simulation games are a form of active learning because
they require the players to cooperate in small, fixed groups on a solution
to a specific problem (Tanner, Linquist, 1998).
Business simulations as a teaching tool have a number of potential
advantages, the most important of which are considered to be the following (Bell, Kanar, Kozlowski, 2008; Chua, 2005):
− Training can be conducted any time and in any place, also in a virtual
form, thus reducing the fixed costs of training, for example the cost
of renting premises,
− People are trained through realistic experimentation,
− Training sessions provide a safe environment in which trainees can
share their experience,
− They sustain the interest of the trainees.
Other benefits of using strategic games and simulations stem from
the following features (Mitchell, 2004):
− They involve critical thinking,
− They force trainees to present arguments and analyse tasks,
− They improve decision-making skills,
− They are comprehensive and realistic by being close to actual business situations,
− They are forms of active and experimental learning,
− They develop teamwork skills,
− They increase the engagement of trainees,
− They promote the transfer of skills,
− They promote learning at a conceptual level,
− They develop the ability to analyse, make alternative choices, and
modify the strategy adopted,
− They help trainees to experience interactions between different parts
of the business system,
− They give trainees a sense of responsibility for the results achieved,
− They provide an insight into the consequences of business decisions,
− Trainees receive feedback on the quality of their decisions.
However, the use of simulation games for training entails certain
costs and limitations, the most important of which seems to be the high
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cost of creating simulations. This cost is related to the creation and development of the software used during simulation games, which is often
too high for smaller training companies. Moreover, the factors which
affect the effectiveness of simulations as a learning tool are not entirely
clear. Another possible drawback of using simulation games is that they
do not take into account differences in the learning styles of individual
trainees (Bell, Kanar, Kozlowski, 2008). Also, it is unclear whether strategic games actually do include all the elements related to managing
a company that they attempt to teach (Cohen, Rhenman, 1961).
Business games are diverse in nature; thus, several types can be distinguished according to the criteria presented in Table 4.1. Games can
be divided on the basis of whether or not they require a computer, their
level of interactivity, the rules regarding the participants, as well as the
level of management to which they pertain.
Table 4.1. Types of business games
Criterion

Computer use

Types of games

– computer-based games
– non-computer games
– partly computer-based games

Interactivity

– i nteractive games in which the decisions made by one team
influence the results of other teams
– n
 on-interactive games in which the decisions of the teams
do not influence each other

Participants

– games which require teamwork
– games designed for individual players

Management level

– top management games
– general management games

Source: own compilation based on (McRaith, Goeldner, 1962)

The implementation of simulation games is a process which consists
of the following phases (Zantow, Knowlton, Sharp, 2005):
− The conceptualisation and planning phase,
− The implementation phase,
− The feedback phase.
The implementation of simulation games will be discussed on the
basis of the experiences gained in the course of the Strategic Management
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Games – innovative teaching method for business education (SMGBE) international project (project number 2011-1-PL1-LEO05-19884), financed
within the Leonardo da Vinci Transfer of Innovation programme, realised between February 2012 and January 2014. The aim of the project
was to develop and test business game scenarios for use during managerial training as well as preparing teaching notes to assist business
trainers. The project was implemented by a consortium of four partners
from three countries. The project was coordinated by the Poznan University of Economics (Poland) and the partners included the University
of Graz (Austria), the ISM University of Management and Economics
(Lithuania) and the Wielkopolska Chamber of Commerce and Industry
(Poland).
Adopting as a starting point the criteria for the typology of games
presented in Table 1, the business games developed in the course of
the Strategic Management Games – innovative teaching method for business
education project (project number 2011-1-PL1-LEO05-19884) can be described as:
− Computer-based games; each of the games is played in a virtual form,
where the decisions of each team of players are entered into a computer. Each player has online access to the game and their player’s
panel, and they can make decisions at any time and in any place.
− Interactive games, in which on the one hand the decisions of a team
influences the results achieved by the other teams; and on the other
hand, the results achieved by a team during a round influence the
business conditions in the next round.
− Although the games are intended for teamwork as they define several
roles that the players can assume, it is also possible for one player to
play all the roles.
− General management games, which deal with general management
issues such as production, sales, marketing, human resource management and finance.
Although Zantow, Knowlton and Sharp (2005) list three phases for
implementing simulation games into a training programme, based on the
experiences gained during the Strategic Management Games – innovative
teaching method for business education project (project number 2011-1-PL1LEO05-19884), the initial planning phase ought to be divided into two
sub-phases: selecting an existing scenario or devising an original one;
and preparing the game.
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4.2. Game scenarios – pre-defined or original
Training through the use of simulations ought to be preceded by
a preparatory stage. The first decision that a trainer who intends to
incorporate strategic management games into their courses must make
is the kind of scenario which will be used. A game scenario contains
all the basic assumptions of the game; in particular, it specifies the following:
− the market in which the virtual companies operate,
− the initial conditions for starting and running virtual enterprises,
− the type and complexity of decisions which the trainees have to
make,
− the number of decision rounds,
− the rules of competition between enterprises,
− the feedback which the players receive after each round.
Two kinds of scenario can be used in this training method. The first is
a pre-defined scenario, when the trainer uses a scenario developed and
prepared by other authors or trainers. The second kind is an original
scenario prepared by the trainer, who then uses it during the training
courses they conduct.
Each of these options has its advantages and limitations. Pre-defined
scenarios are ready-made games which can be used by many trainers.
This means that such scenarios have been repeatedly tested, the game
parameters have been optimised, and any glitches have been eliminated.
On the other hand, if a trainer prepares their own scenario, they are able
to adjust it to the needs of particular groups of trainees and to the set
the objectives. However, the smaller scale of own-scenario games may
mean that not all the parameters will be optimal. The risk of incorrect
results, that is results which do not comply with market rules, is greater
in the case of original scenarios.
The preparation of game scenarios is a time-consuming task. In the
case of pre-defined scenarios, a trainer uses ready-made solutions which
have been developed and tested by the authors, thus their time investment is minimal. All that a trainer who uses pre-defined scenarios has
to do is select a scenario which will best suit the needs of the group of
managers to be trained.
In contrast, preparing an original scenario is extremely time-consuming. First of all, a trainer must have access to appropriate computer
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software for creating game scenarios1. Assuming that the trainer has access to such software, it is necessary to define the assumptions and set
the parameters of the game, which then have to be tested and reviewed.
The aim of this is to make the game playable, which means that it will
render logical results. The assumptions of the game specify the market
in which virtual companies operate and the realities of this market such
as the prices of products, sales volumes, salaries, and the efficiency of
production and sales staff. These assumptions are reflected in the scenario’s parameters which are entered into the program and are the basis
for calculations relating to the effectiveness of the decisions made. The
parameters must be tested a few times in order to check whether the
decisions that the players make produce results which are logical and
relevant from a business perspective.
The most common mistakes in setting the parameters result in situations where each team of players, even if they make very poor managerial decisions, records an income, or each of the teams records a loss
despite making very shrewd decisions. To avoid this, the trainer must
play several rounds of the game and test whether the possible decisions
of the future players will render logical business results.
Testing a game scenario allows the trainer to adjust the parameters of
the game. The more times the scenario is tested, the greater the possibility of fine-tuning the parameters to ensure that the games render results
which closely correspond to the quality of decisions made by the players. The process of creating, testing and revising scenario parameters
is time-consuming. During the implementation of the Strategic Management Games – innovative teaching method for business education project the
trainers spent on average 20 days refining the game scenario before it
could be tested on a larger group of players. It must be remembered,
however, that testing a game on a greater number of teams may entail
the necessity of changing the parameters yet again in order to improve
the game further.
In addition to the time necessary to create a game scenario, there is
also the issue of cost. In the case of pre-defined scenarios, rather than
preparing them themselves, trainers purchase an existing game. Thus,
As part of the Strategic Management Games – innovative teaching method for business
education project (project number 2011-1-PL1-LEO05-19884) a strategic games computer
program was developed, which is available as open source software.
1
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they do not bear the cost of preparing, testing and refining a scenario.
When a trainer prepares their own scenario the cost lies with them and
it is quite considerable, corresponding to the time that has to be devoted
to preparing a playable game scenario.
The last issue connected with using either a pre-defined or an original scenario is the cost of playing the game2. If a trainer uses a predefined scenario it is necessary to pay for the licence and access to the
game. This can be quite costly depending on the number of teams and
players, as well as on the level of difficulty of the game. In contrast, using an original scenario does not require such financial outlays as the
trainer uses their own work.
A comparison of the features of pre-defined and original scenarios
is presented in Table 4.2.
Table 4.2. A comparison of the features of pre-defined and original
scenarios from the perspective of the trainer
Feature

Pre-defined scenarios

Original scenarios

Nature of scenario

General

Customised

Game parameters

Repeatedly tested, hence
close to optimum values

Individually determined,
hence possible errors

Time investment

None for the trainer, all
preparation is done by the
supplier

Very time-consuming for
the trainer

Cost of preparation

None for the trainer, all costs
lie with the supplier

Very high cost for the
trainer

Cost of playing a game

Licence fees for the supplier

None for the trainer

Source: own compilation

As the above comparison of the features of pre-defined and original
scenarios from the perspective of a trainer shows, original scenarios
developed by trainers are individualised, customisable, and they do not
incur licence fees. However, they involve a considerable amount of work
connected with preparing and refining a scenario to make it playable.

The maintenance and administration of the games on servers is not discussed in this
part. All the issues relating to the technical aspects of creating and conducting games are
discussed in the second part of this book.
2
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4.3. The planning of training based on Strategic
Management Games
The decision concerning the type of scenario to be used is the first
decision that has to be made at the planning stage. When this decision
is taken it is necessary to design the training programme which makes
use of simulation games in such a way as to take into account the characteristics of this method. In particular, the plan must include the following elements:
− Level of education or professional position of those to whom the game
is addressed,
− Type of course,
− Level of game difficulty,
− Number of trainees in one team,
− Number of teams in one game,
− Number of decision rounds,
− Time for making a decision for one decision round,
− Rules for collaboration within each team,
− Rules for collaboration between team and trainer,
− Rules for making decisions,
− Assessment of trainees’ activities.
All of the above issues ought to be considered together in order to
ensure that all the elements of training and its assessment are coherent
and that they meet the training needs.
The first issue involved in planning a training session which uses strategic games is determining the level of education or the professional position of the trainees. Strategic games can be used at different levels, ranging
from high schools, through universities and post-graduate programmes
to managerial courses. Strategic games can be adapted to the different levels of knowledge of the participants, thus it is important to plan whether
the course is addressed to people who are at the start of their professional career, those who are on the way up, or those who are at the top.
Strategic games can be used in various types of training courses, thus
during the planning stage it is necessary to specify the type of course.
Games can be used in courses relating to management, finance, marketing or other economic subjects. However, a game can also be used in
order to develop more general competences such as the ability to make
decisions under time pressure, teamwork or analytical skills.
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The above two issues directly affect the level of difficulty of each
game used for training. The higher the level of education and career
development of the participants, the more difficult the game should be
in order to be a challenge for the players.
Another element which has to be planned is the number of trainees
that will work in one team. The size of the group must be carefully
considered in order not to have free riders, that is people who exploit
the work of others without getting involved themselves, and to avoid
putting an excessive workload onto one person. It seems that 3 to 5 is
the optimum number of players per one team.
The next decision at the planning stage concerns the number of teams
that will play each game. This is a very important issue because the
teams are expected to compete against one another. If there are too few
teams the game becomes unattractive due to low market saturation; if
there are too many teams the game becomes significantly more difficult
due to the fierce competition between players. The best option seems to
be 4 to 6 teams for each game.
When planning a training session based on strategic management
games the number of decision rounds that the players have to progress
through must also be specified. If there are too few rounds the players cannot adequately perceive the relationship between the strategy
they adopted for running their virtual enterprise and its performance.
However, if there are too many decision rounds the players may become
bored with the game and the training session becomes protracted. Thus,
the most frequently adopted solution is to have 6 to 8 decision rounds
per game.
The next element which has to be planned is the amount of time
that the players will have for making a decision during each round.
The amount of time should correspond to the level of difficulty of the
game as well as the abilities and experience of the players. If the players
are given too much time they may become impatient; if they are given
too little time they may feel that they are unable to properly consider
the decisions they have to make. Typically, 1.5 hours is thought to be
an appropriate amount of time for completing one decision round of
a game.
When planning a training session based on strategic games it is also
necessary to establish the rules of collaboration within each team as
well as the collaboration between the teams and the trainer. For some
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players, particularly those with greater professional experience, the best
solution seems to be to give them complete freedom in setting the rules
of collaboration within their teams so that they can develop their teamwork skills. In the case of less experienced players it seems advisable
to impose common rules relating to teamwork and decision-making.
An additional issue is planning the rules of collaboration between the
trainer and the individual teams. A significant involvement of the instructor in the process of analysing the results and making decisions can
on the one hand promote deeper reflection and increase the effectiveness of training, but on the other hand it may decrease the involvement
of the players. Conversely, if the instructor is inadequately involved
the players may not notice their mistakes and may not be able to revise
their strategy for running a virtual enterprise. Thus it is necessary to
determine the degree of trainer support which will take into account
the training objectives, the level of the game, its duration as well as the
experience and professional position of the players.
When planning a training session which involves strategic games
the rules relating to the players’ methods of making decisions must
also be considered. It is possible to have games in which each player
in a team is able to participate in the decision making process, or ones
where their participation may be limited. Limiting the decision-making
abilities of individual players may be connected with the fact that they
are assigned specific tasks and have the authority to make decisions
within a particular area.
The final element in the planning of a training session based on strategic games is determining the rules for assessing the activity level of
the trainees. Several solutions can be applied in this respect. This assessment may include such elements such as the level of player involvement, as measured, for example, by the amount of time spent playing
the game; the performance of the virtual enterprise, as measured, for
example, by the financial results or the market share; or the ability to
critically evaluate their own game after its completion.

4.4. Strategic games during training
Those training sessions which incorporate strategic games generate
a high level of involvement on the part of the trainees. Without their
involvement it would of course be impossible to play a game because
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the participants have to make certain business decisions for the game to
progress. This means that the involvement of the trainer in a game can
be lower than the involvement of the trainees. However, the trainer must
be prepared to deal with any problems that may arise while a game is
being played.
During a game a trainer may encounter three types of problems:
− Technical problems related to the game software or access to the
game, either on the part of the supplier or a player,
− Content-related problems connected with an inadequate understanding of the results of the game by the participants,
− Problems with playing the game resulting from an inadequate knowledge of the rules and principles of the game of the participants.
The first group of problems are technical in nature and are related
to using the game software and with access to the games. Typically,
strategic games use software which is installed on the supplier’s servers
and the players take part in the game by connecting to the servers from
their own computers. This means that there might be some intermittent
problems with accessing the games as well as with processing the decisions and generating results which are the fault of the supplier of the
game or the server operator. However, some technical problems may
be due to the computer equipment used by the players. The instructor
must be prepared to tackle such problems during a game.
The next group of problems are connected with the content of the
games. The most challenging are situations when the trainees, unable
to understand the results achieved by their virtual enterprises or to
identify the causes of their mistakes, turn to the trainer for help. The
instructor ought to monitor the actions of all the teams so as to be able
to assist the players in finding mistakes in their adopted strategies. At
the same time, the trainer should only provide hints so that the players
can identify the mistakes themselves rather than having them pointed
out directly. The greater the players involvement and their own reflections, the greater the educational benefit of the game.
The final group of problems which may arise during a training session based on strategic games are connected with an inadequate knowledge or understanding of the rules of the game on the part of the players.
In order to solve such problems the trainer must be very well acquainted
with the game itself and its rules. For example, the players may have
problems with starting production because they have not employed
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enough staff. Forgetting about the relationship between production and
employment levels assumed in the game, they may report problems to
the instructor. In fact, however, these are not real problems, only a lack
of understanding of the rules of the game.
When using strategic games for training, a trainer must be able to
identify the nature of the problems the players encounter. The trainees
often report only a symptom of the problem, for example problems
with production, as they are unable to determine its nature. The same
difficulty reported by the players can in fact be due to any of the above
reasons. Problems with determining the production volume of a virtual
enterprise can be caused by technical faults (e.g. problems with access
to the server), can be related to the content of the game (e.g. lack of financial resources of the virtual enterprise for production), or can result
from a lack of understanding of the relationships between the different
elements of the game (e.g. the relationship between production and
employment). Thus, the instructor must be able to recognise the nature
of the players’ problems and solve them accordingly.
Technical problems are independent of the instructor. However, it
is necessary to distinguish between situations which require an intervention by the software administrator because they are connected with
technical problems in the game itself, and those which are connected
with the activity of the participants. Problems which are related directly
to running virtual enterprises during a game require the instructor to
monitor and consider the actions of the teams in order to be able to offer guidance. Finally, problems connected with the structure of a game
can be solved only by being familiar with its rules and by spotting the
mistakes of the players.
If an instructor uses a scenario that they have prepared and tested
by themselves, their familiarity with the game is such that they are
unlikely to have any difficulty in answering questions relating to the
game’s content or structure. This, in fact, is a considerable advantage of
using original game scenarios. If, however, a trainer uses pre-defined
scenarios their level of knowledge of the game is closely linked with
their experience acquired through playing the game as well as through
using it with other groups of trainees.
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4.5. Final remarks
Strategic games are becoming increasingly popular in managerial
training because of their nature as simulations, which make it possible
to test various business strategies without any real market risk. Strategic
games reflect reality and increase the involvement of the trainees. Thus
they are an attractive training option from the perspective of the trainees.
However, in order for strategy games to be an effective teaching and
learning tool it is necessary to coherently plan all the elements of training. The most important decisions that a trainer must make at the planning stage concern choosing either an original or a pre-defined scenario
as well as determining the level of education or professional position
of the players, the type of course, the level of difficulty, the number of
teams per game, the size of teams, the number of decision rounds, the
amount of time and the rules for decision-making during each round, as
well as the rules of cooperation within the teams, and between the teams
and the trainer. The final issue that needs to be decided is the method
of evaluating the performance and results of the trainees.
The use of strategic games can be a challenge for trainers because it
may engender a number of problems relating to both the technical form
and the substance which the instructor has to instantly solve. Some of
the problems may relate to software issues, access to computer servers or the computer equipment used by the players. Other difficulties
may be connected with the players’ inadequate understanding of the
principles and rules of a game, or with their inability to understand the
causes of the results obtained in the game. A trainer must be capable of
identifying the nature of the problems reported by the participants so
as to be able to solve them and continue with the training.
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5

Evaluating Complex Dynamic
Simulators as Supporting Tools
for Case-Study Methods
in Business Education
Porfirio Guevara*, Antonio Perez-Bennett

5.1. Introduction
Business organizations are increasingly recognizing that their activities are becoming more complex. That complexity is the result of multiple processes, components and elements interacting via feedbacks and
nonlinear relationships that play a determinant role in the performance
and competitiveness of companies over time (Arthur, 1996; WEF, 2013).
The dynamic complexity typically encountered in real-life settings constrains our ability to understand the costs and the value drivers of firms,
markets, and industries; and thus becomes an external barrier that makes
traditional teaching methods in business administration insufficient for
assessing the impact of decisions in strategic management (Cronin et al.,
2009; Rahmandad et al., 2009; Warren, 2002). Therefore, progress in our
ability to deal with complexity in management depends, in large part,
on the ability to effectively incorporate this characteristic of the world
into educational programmes that prepare the next generation of decision makers to confront the big challenges in modern society.
*
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Three dominant pedagogical methods are currently employed by
business schools: the case study method, traditional lectures, and experiential learning. During a standard case study session, real-world
issues in the form of a simplified version of a problem or an opportunity,
usually told from the perspective of a manager involved in the dilemma,
are used by the instructor to stimulate the discussion of alternative strategies and policies to tackle the situation. Therefore, from a case study
point of view, a decision must be taken (Gomez-Ibañez, 1986). On the
other hand, in a traditional lecture, the learning experience mainly relies
on the teacher’s ability to transmit theoretical concepts and applications
that the students will apply in their future professional activities. This
method is perceived as unidirectional and many authors have expressed
concern about its effectiveness in management education (King 1993;
Kim and Pak, 2002; Papert 1993); while other authors like Pfeffer and
Fong (2002) and Mintzberg (2005) are particularly sceptical of current
methods in management education, either based on lectures or case
studies, by arguing for a closing of the research-practice gap in management. Experiential learning, on the other hand has emerged as an
alternative to bridge that gap. Derived from a constructionist approach,
it stresses the importance of learning via experimentation, students have
the possibility to explore and participate in the critical management issues facing a range of industries and organizations using applications
– i.e. simulators – which arguably has more of an impact on students
than simply listening to a lecturer or engaging in a class discussion.
Sterman (2000) goes even farther by suggesting that without simulation
it is impossible to effectively learn about complexity, because computer
simulation helps us to emulate and better understand the behaviour of
natural and socially occurring complex phenomena (Reynolds, 1987).
Case study methodology stands out as the dominant pedagogical
approach employed by many management educational programmes
around the world1. Thus, a question that naturally arises is how to successfully include complexity into the case studies method and whether
it is worth doing so in terms of the learning improvement experienced
Harvard Business School, for example, one of the top ranked business schools in the
world and where according to various authors the case-study method first appeared in the
early 1900s (Barnes, 1994), applies the case study method in 80 percent of its academic offerings. Similarly, other highly-ranked business schools, like the London School of Business,
Columbia and Wharton among others, rely on the same method, albeit to a lesser magni1
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by students when compared to traditional case study based lectures.
The use of virtual simulators has emerged as an innovative alternative
and many top business schools have chosen this direction. The MIT
Learning Edge (Sterman, 2013) has pioneered the use of these tools
when it comes to creating complex real-world applications for classroom learning. Similarly, at Harvard Business School, a set of simulators
are now available to back up some of the most relevant case studies in
business management and strategy. Although the offer of simulation
games is on the rise everywhere – some of them can even be accessed
via the worldwide web – with improved realism, dynamic interactivity
and attractive interface visualization at no cost for academic users, in
our experience it still remains important for students to recognize that
at least some simulators are representative of their own business reality and contextual circumstances, in the same way that case studies do.
Therefore, having a home-grown bank of case studies with accompanying simulators is becoming a positive indicator of the quality of business
schools, which reflects how serious they are to offering an innovative
curriculum to current and prospective students, and in the near future
could even be a key aspect considered by relevant rankings.
However, management simulators also have important shortcomings and their concomitant critics. Some authors like Sullivan (2011)
question the ability of simulators – more precisely, the ability of their
programmers – to adequately capture the reality they claim is represented in a game. Contrary to an artificial world, the rules, goals, and
rewards encountered in many real situations are vaguely specified and
causal relationships are nearly impossible to spot. This scepticism on the
use of simulation for experiential learning – arguably the exception to
the rule – is also reflected in the decision of some top business schools
to base their pedagogical content on traditional methods like lectures
and case study methods. Although arguments for the defence regarding
the relevance of the use of simulators as a valuable experiential learning
method in achieving higher levels of expertise are straightforward (and
not just because this and other chapters in this book serve as examples
that contradict it), this counterfactual view should encourage us to take
tude, according to the results published by Bloomberg Business Week when the magazine
collected data for its MBA rankings (see http://www.businessweek.com/articles/2012-11-15/
the-complete-2012-business-schools-ranking).
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notice of, and take seriously, these and similar critics, reflecting upon
our own experience and extending the quantification of the connections
between simulators and learning to answer a key question; does this
approach actually work in business-oriented education?
In this chapter we develop the argument for favouring the use of
complex dynamic simulators (simulators henceforth) to enhance the
learning of managerial concepts and their practical applications as compared to traditional case study methods. This improvement is achieved
through a better comprehension of the causes and behavioural relationships within business, providing a means to test users’ own policy
decisions. Keeping this in mind, this research examines statistically the
magnitude of marginal improvements that participants experienced,
with the help of a computer simulator to understand complexity in
business operations; namely causality relationships, delays, and feedback loops (Sterman, 2000). To proceed with the investigation, we developed a simulator from an existing case study in operations management
called La Esquimal (Lopez, 1999) and conducted experiments with MBA
students. La Esquimal turned out to be an excellent case study for this
purpose as the text describes a situation in which the aforementioned
complexities play, over time, a determining role in the strategy of the
company. Such complexities are difficult to transmit and grasp with
traditional pedagogical methods and we claim that, with the help of the
simulator, it is possible to find evidence of a progressive understanding
of the complexities embedded in business structures.
This chapter is organized as follows. The second section briefly describes the La Esquimal case study utilized in the study, including some
of its generalities and the challenges contained within. The third section
sets out the method employed in the analysis: describing the simulator and its role in the experimental process, the subjects employed and
their characteristics, and some sources of potential bias that should be
considered when attempting to measure the impact of the simulator.
The fourth section presents quantitative evidence of the impact that
such intervention has on students, in statistical terms. The fifth section
reviews the implications of our findings and discusses possible lines for
future research. Finally, the sixth section offers some conclusions and
practical recommendations to enhance the effectiveness of simulators
as pedagogical tools accompanying case studies.
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5.2. La Esquimal case study
La Esquimal is an ice cream factory that has been running for 20 years.
The company is subdivided into several interconnected functional areas like production, marketing, finance, etc. Production relates to the
operation of the manufacturing equipment in the production line; the
quality of the production depending directly on the maturation time the
ice cream mixture is exposed to. The fact that the maturation process
is done in the only tank available generates pressure on the capacity
and throughput of the company. The company currently faces a poor
economic outlook related to low quality products and high personnel
turnover that is reflected in its financial performance.
A relevant component in the case study is the structure and dynamics of supply and demand, represented by the interactions between clients and producers in a competitive industry. La Esquimal has access
to two segments denominated the retail and wholesale markets. The
retail market is characterized by higher product quality requirements,
small-sized products, high brand awareness and distribution capacity,
as well as higher profit margins. The wholesale market relies more on
low prices and longer credit periods to retailers, and the product is
sold in much larger containers. The importance of delivery compliance
– product availability – is similar in both markets.
As it is typical in most case studies, a managerial team has to decide
between three alternatives: a) a wholesale-oriented strategy focused on
producing large quantities of ice cream after substantially expanding the
company’s production capacity; b) a retail-oriented strategy in which
the company reduces its current production of ice cream along with
a slight improvement in the product quality; c) a balanced strategy, in
which the company delivers its products to both markets maintaining
a conservative strategy based on small investments.
During the last four years, La Esquimal has shifted its strategy from
a retail-oriented company to a wholesale-oriented one. At the same time,
the company shows a deterioration of its financial position as a result
of insufficient sales. The company’s management has been hesitating
on how to better address these issues, which in one way or another
are related to the insufficient availability of the product to wholesalers
and complaints from clients regarding variability in deliveries and the
quality of the ice cream, among other issues. A decision must be taken
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regarding which particular strategy should be implemented and students are called upon to brainstorm business ideas.

5.3. Methods
5.3.1. The simulator structure and the simulation process
The simulator structure
The computer simulator for La Esquimal includes three types of
building blocks or components in the form of Introductory, Decision,
and Reporting screens, from which students can choose values among
an array of designated variables and objectives. Navigation functionalities programmed in the simulator allow a smooth transition from one
screen to the others (Figure 5.1).
Introductory Screens explain why and how the simulator should be
used, a short description of the challenge that users face, and a list of
the variables they are able to control. The description of the challenge is
a reminder of the declining performance La Esquimal has experienced
during the last four years. In the Decision Screens (INPUT) students find
decision variables relating to particular operations within the company;
like Production, Marketing, plus Finance and Asset Management, which
includes the structure of the company’s profit and loss statement and
the general balance sheet. The final step in the decision-making process
is performed by selecting a value for every decision-variable available.
Finally, in the Reporting Screens (OUTPUT) users are directed to four reporting components that display marketing, inventories, manufacturing
and finance data. The data in the reporting screens provides detailed
information about the company’s performance at any point in time and
that information can be used to modify or adjust the selected strategy.
Figure 5.1. Three main screens available in La Esquimal
Introductory
Initial
Introduction
The Challenge
Decision variables
available

Decision

Reporting

Marketing
Production
Assets & Finance

Report Menu
Marketing
Inventories
Manufacturing
Finance
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Description of the simulation process
The simulation process utilized in this study takes a mixed approach
of the three pedagogical methods currently employed in business schools
in which students, under the supervision of a facilitator, are seen as users or subjects utilizing a case study based simulator to perform certain
tasks and being evaluated in the process. Before the beginning of the
simulation, the facilitator discusses the case study in class, invites participants to decide upon a strategy and forecast the results they expect to
achieve, exhorting them to implement that strategy throughout the first
simulation (see table 5.1). The simulation starts with an introduction
where the facilitator briefly explains the basics of the simulation; such
as the purpose, duration, decision variables, time between decisions,
and other general instructions for the rest of the session.
Table 5.1. The simulation process: Sequence of stages and suggested
duration
1.5 hr.

Case-study discussion, instructions and strategy definition

2 hr.

First simulation based on selected strategy

1 hr.

First run results and discussion

2 hr.

Second simulation based on a newly selected strategy

0.5 hr.

Final results and wrap-up

Once the first run finishes, the facilitator prompts a short discussion
regarding any existing differences between the expected and actual results. This discussion should bring about a better understanding of the
problem at hand and the underlying structure of the simulator to participants. At this point, the facilitator should ask participants to revise
their original strategy and invite them to forecast a new expected result,
before performing a second run. Another discussion should be held
at the end of this second simulation, followed by the final debriefing,
helping to clarify any remaining doubts about the system’s structure
and behaviour. A third simulation might be performed to test any other
alternative or to close informational gaps that might still be in the minds
of the students. Ideally, the whole process is suggested to last about
7 hours; however under certain circumstances it may be substantially
reduced.
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5.3.2. The Experiment
In order to test our hypothesis and answer the research questions
of this study, we designed an ad hoc experiment to measure the marginal learning that was contributed by the simulator (for details see
Perez-Bennett, 2004). First, we precisely defined the learning content
that students were supposed to attain, based on their ability to detect
causal relationships embedded in the feedback loops and to formulate
and execute coherent strategies. Then, we applied tests before and after
the simulation to measure if there was any additional learning, bearing
in mind certain limitations and potential biases previously identified to
adequately capture the cognitive process. In the following paragraphs
we detail the process utilized in the experiment and present an analysis
of the main constraints encountered.
Two experiments were conducted in Costa Rica and Panama (Central
America) during the month of March, 2012; each session was restricted
to lasting four hours. During this time the students were exposed to
a regular discussion class, a first questionnaire, the simulation, and finally a second questionnaire. The experiments conducted were carried
out in the same sequence and with a similar duration. They were both
performed in a single time segment. Once the discussion class concluded, the students were separated into groups previously announced by
the facilitator; each group being made up of five or six participants.
Once the students received the first questionnaire, they had to fill it out
and return it immediately. After this, all the groups started to decide
on a strategy to use during the simulation. Once a strategy was chosen, the simulation began, which lasted for three quarters of an hour,
including a brief discussion after receiving the session results. Once the
third period ended students received the second questionnaire, which
they also had to complete and give back to the facilitator. The facilitator
kept a competitive environment throughout the simulation process by
offering a prize to the team with the best performance at the end of the
simulation, and also publicly announcing the team with the best overall
performance.
Since all individuals undertook the same experimental process and
the objective was to compare differences in the knowledge attained
among participants before and after using the simulator, we correspondingly decided to measure their understanding. Any significant difference in the knowledge attained by every participant before and after
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using the simulator would be attributed to this tool. It was necessary to
control for all other factors that could bias the results by using a standardized process in both experiments. Next we detail the test subjects
recruited.
Subjects
Fifty one subjects were arranged into nine groups to participate in
the experiments. Of those, 50 handed in valid answered questionnaires;
therefore, we decided not to have a control group due to the small sample available. Not having a control group was not seen as an important
issue for the results of this study since there was a pre-intervention
test that all participants fulfilled which then was used as the baseline
to compare post-intervention measurements. Furthermore, since the
participants were the same before and after the intervention of the simulator, we did not need to worry about the comparability of the group
receiving the treatment and the one not receiving it.
All the subjects available to participate in the experiments were students from two executive MBA programmes at INCAE Business School.
Both groups were about to finish their respective programmes, which
ensured they had the theoretical knowledge required to solve the technical issues in the case study. The participants in this experimental study
were highly motivated and quite serious due to their professional and
personal maturity. All the students evaluated completed all their intended tasks during the whole process; reading the case study, discussing it
in class, and carrying out the simulation.
The subjects were from four different countries and all of them were
working for companies throughout Latin America. They had previous
studies in 21 different professions, mainly related to the social sciences,
natural sciences, medical sciences, and different engineering areas. Their
work experience ranged from 6 to 35 years with a mean of 17 years. Out
of the total, more than 60% had prior experience at managerial level.
Non-experimental factors
During the experiments we kept in mind that certain aspects should
be addressed in order to reduce any bias in the results. The following
are the main elements that we intended to regulate:
The Facilitator: because the simulator in this case was presented as
a supporting tool, and where the facilitator’s role is important in the

104

Part I. Business games as an educational method

students’ learning process, differences in the facilitator’s performance
could bias the results of the experiment. To reduce this possibility we
used the same facilitator in both experiments, who also happened to be
a full professor at INCAE and the author of the case study. Group size:
given that the size of the group in which the participants were clustered
could affect the learning experience, the students were assembled into
groups of similar size: five or six subjects per group. Length of the runs:
a longer or shorter time spent working with the simulator could impose
a bias from one experiment to another; hence the length all simulations
was the same in both cases.
Measurement Instruments
We used questionnaires with closed and open-ended questions to
measure change in the students’ understanding of the underlying system structure and its behaviour. Both types of question were intended to
elicit, respectively; the expected impact that the subjects foresaw when
a specific variable of the system changed, and issues related to alternative strategies. The closed questions sought to grasp what students
knew about the effects that changing one variable would have on another variable, if any. They had five possible alternatives: delayed decrease, immediate decrease, no effect, immediate increase, and delayed
increase. Since our subjects were not familiar with the model or with
a corresponding causal-loop diagram during the course of the process,
this prediction of the causal relationships involved would shed light
on the subjects’ improved comprehension of the underlying structure.
The open-ended questions also included two groups of questions; one
in which the students had to explain why a particular predetermined
strategy would be successful or not, and in the other they had to present
their own business strategy and its expected results.

5.4. Results
The following subsections describe some results and insights obtained from the two experimental studies. These results include measurements of the financial performance that each group accomplished
and the individual overall learning attained at the end of the experiment, which we disaggregated into 5 components: total correct answers,
understanding loops, understanding complexities, preferred strategies,
and the coherence of their strategic decisions.
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5.4.1. Performance
All nine groups involved in the experiment gained a net income
average of –$32,000 during the three rounds of the simulation. Results
ranged from losses of $160,000 to profits of $6,000 depending on the
strategy pursued. The least successful results were found to be mainly
at the extremes, as expected, with retail-oriented strategies showing the
largest losses. This was due to an excessive investment in fleet, capacity
and marketing expenditures, which imposed a heavy financial burden
on the company. On the other hand, groups targeting wholesale-focused
strategies were not so aggressive in spending resources and their results were not affected by high financial expenses. Their losses or small
profits were mainly due to the low margins prevailing in this market.
Groups aiming towards a balanced strategy had slightly better results
that ranged from small losses up to small profits, most of them with
a tendency to improvement. There were different degrees of balanced
strategies among the group’s simulations. These strategies had various
results depending on the specific decisions that participants made to
support their selected policies. In general, all groups aimed their different policies and decisions towards increasing their average margins
with the minimum possible investments, and therefore a variety of financial results were expected.

5.4.2. Learning Attained
In order to compute the learning accomplished by our experimental
subjects we divided the analysis into 5 components: overall learning,
understanding loops, understanding complexities, preferred strategies,
and strategy coherence. We had previously checked the comparability of
both experimental groups in order to determine if they could be treated
as a single entity, as follows.
Dependent Mean-Variance t-tests. We assessed the suitability of
comparison between the participants of the two experimental groups,
evaluating the number of correct answers they obtained in the pre-simulation and post-simulation questionnaires (paired-sample t-tests; see Field,
2011) and comparing their means and variances with a t-test analysis.
Given that the sets of data were found to follow a normal distribution
in both cases, we applied a two-tailed test for statistical differences between means and variances using a 95% confidence level. We obtained
the following results:
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− We did not reject the null hypothesis of equality between means and
variances in both experiments.
− When contrasting the null hypothesis of equality between means
versus the mean of experiment 1 being larger than the mean of experiment 2, we did not reject the null hypothesis. The same result
was obtained when testing similarities between variances versus the
one of experiment 1 being larger than that of experiment 2.
− When testing the null hypothesis of equal means in both experiments against the alternative hypothesis of the mean of experiment
1 being lower than that of experiment 2, we did not reject the null
hypothesis. The same result was obtained when testing similarities
between variances versus the one in experiment 1 being lower than
that of experiment 2.
Therefore, we concluded that, statistically, there was no difference
between the means and variances of both experimental groups. This allowed us to treat the results obtained from both groups, the one in Costa
Rica and the one in Panama, as a single group of similar subjects.
Overall learning. Overall learning was measured by the means of
the causality identification questions in both questionnaires given to the
students. In these questions, students stated whether a variable influences another in either a positive, negative or no causality way. Also,
if an influence was detected, they had to specify if there was a delayed
impact or not. In both experiments we found that there was an increased
understanding of causal relationships between most of the relevant variables. The average value of this increase was slightly higher than 8 percent. This means that, on average, students increased by 8 percent the
total number of correct questions in the post-simulation questionnaire
than in the pre-simulation questionnaire, as shown in Figure 5.2. In absolute terms, the improvement that students attained was, on average,
one additional correct answer in the post-simulation questionnaire, out
of 12.5 correct answers on average in the pre-simulation questionnaire
(Figure 5.3). Figure 5.4 shows the distribution of correct answers among
the participants.
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Figure 5.2. Percentage Composition of Total Correct Answers
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Total correct answers

Figure 5.4. Distribution of correct answers obtained
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Two elements drew our attention in Figure 5.4. First, there was a subject who answered fewer correct questions in the second questionnaire
than any other person in the first one. Since the results in the experiment
are paired, we did not remove this result as an outlier, although clearly
it is. Second, we could observe a change in the distribution towards the
right side, that is, towards an increase in the number of correct answers.
We found that the change was mainly attained by the students in the
lower quartile of correct answers. The number of correct answers in
the 25th percentile of the post-simulation questionnaire is the same as
the 50th percentile in the pre-simulation one. At the extremes, the 10th
percentile had an increase of 25% in the number of correct answers and
the 90th percentile had a 5% increase. The effect of these two elements
can be seen in Figure 5.52.

A box plot consists of a rectangle with lines and points added to it. The top and bottom
of the box represent the 25th and 75th percentiles. The length of the box is the inter-quartile
range (IQR), so it represents 50% of the data. The line drawn through the middle of the box
is the median or 50th percentile. The top and bottom “T-shaped” lines represent the adjacent
values. The adjacent values are the smallest or largest observations closer to the median than
the 25th or 75th percentile plus or minus 1.5 times IQR, respectively. A value outside these
measures is considered an outlier, and marked as a point.
2
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Number of correct answers

Figure 5.5. Correct answer about causal relationships between variables
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Additionally, we compared the difference in the mean of the pre-simulation and post-simulation questionnaires to determine the statistical
significance of these differences. Both sets of data were found to follow
a normal distribution and hence we applied one and two-tailed t-tests.
The level of confidence selected was 95% with the following results:
− We rejected the null hypothesis of the means being the same versus
being different.
− When testing the null hypothesis of the means being the same versus
the mean for the pre-simulation test being higher than the one for
the post-simulation test, we did not reject the null hypothesis.
− When testing the null hypothesis of the means being the same versus
the mean of the pre-simulation test being lower than the one of the
post-simulation test, we rejected the null hypothesis.
Therefore, we concluded that, in statistically terms, there was an
improvement in the average number of correct answers obtained by the
subjects under analysis.
Understanding Complexity. We analysed the evolution in typical
errors that students make during the evaluation, due to the presence of
complexity (Figure 5.6). These errors were classified into five categories:
a) Underestimation of delays: the subject understands the direction of the
causal relationship, but does not perceive that its influence over the affected variable is not immediate; b) Overestimation of delays: the subject
understands the direction of the causality relationship but perceives
a non-existent delay influencing the affected variable; c) Inverted polarity:

110

Part I. Business games as an educational method

the subject does not understand and inverts the direction of the causality between two variables; Omitted effect: the subject does not perceive
an existing causality relation between two variables; Other mistakes: the
subject assigns non-existent causal relation between the variables, or
the answer is left blank.
In Figure 5.6 we present a box plot of the differences in the number
of mistakes made during the pre-simulation and the post-simulation
questionnaires. This is calculated by subtracting the number of mistakes in the final questionnaire from the number of mistakes in the first
questionnaire. Therefore, the smaller the number in the vertical axis, the
larger was the improvement.
Figure 5.6. Changes in mistakes from pre-sim to post-sim:
Number of wrong answers in Q1 minus Q2
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As Figure 5.7 describes, the most important improvements occurred
in the last three categories: inverted polarities, omitted effects, and other
mistakes. This graph also shows a decline in the precision with which
the subjects estimated delayed variables, by underestimating them.
A quantification of the importance of the improvement or not for each
mistake can help us explain where the overall learning improvement
came from. The following figure presents the composition found for the
net improvement in the subjects’ results.
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Figure 5.7. Total composition of average learning attained
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In all of these categories, when doing one-tailed and two-tailed tests of
the mean difference of these variables, there was statistical confidence
for the improvement only in the “Other mistakes” category. A reduction in the mean of correct answers for the “Underestimation of delay”
category was not supported statistically either.
Understanding Loops. The questionnaire was designed to test paired
relationships involved in the system. Thus, the only possibility to test if
the participants detected the presence of feedback loops in the simulator
with such a questionnaire was through an evaluation of their understanding, at least, of the individual polarities and delays between the
relevant variables within a loop. The underlying system of La Esquimal
has five feedback loops: three reinforcing and two balancing ones. Since
the balancing loops have the same basic structure, we only counted
them as one loop in this evaluation, leaving only four potential loops
that could possibly be identified. Figure 5.8 shows an improvement in
the identification of relevant loops before and after the introduction of
the simulator.

112

Part I. Business games as an educational method

30.0

30.0

25.0

25.0

20.0

20.0
Count

Count

Figure 5.8. Total loops identified in pre-simulation and postsimulation questionnaires
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We applied a similar t-test analysis to assess students understanding of loops with the following results for the pre-simulation and postsimulation:
− We rejected the null hypothesis of the means being the same versus
being different.
− When testing the null hypothesis of the means being the same versus the mean of the pre-simulation test being higher than that of the
post-simulation test, we did not reject the null hypothesis.
− When testing the null hypothesis of the means being the same versus
the mean of the pre-simulation test being lower than that of the postsimulation test, we rejected the null hypothesis.
In statistical terms, thus, there was an improvement in the overall
identification of the total number of loops by all participants. These results, however, should be analysed with care since this identification is
based on a concatenation of a single cause and effect relationship between
many variables arranged in a loop, which does not necessarily mean they
fully recognized the whole structure and behaviour of that loop.
Preferred Strategies. Student strategies were as varied as was expected. In the pre-simulation inquiry, the preferred strategy selected
by the subjects was the balanced one, followed by retail-oriented. The
leading strategy remained the same in the post-simulation assessment,
but this time the wholesale-oriented strategy was preferred over the
retail-oriented one. Figure 5.9 shows the number of supporters that each
strategy had.
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Figure 5.9. Chosen strategy for the pre-simulation
and post-simulation assessment
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It appears that most of the subjects were comfortable with the decisions they made during the simulation. However, around 90 percent
of the subjects revealed a preference for changing their strategy if they
had another run. This can also be interpreted as a source of learning,
given that the simulator provides a mean to test alternative policies;
something that is not possible otherwise.
Strategy Coherence. Although each individual named her/his strategy as balanced, retail-oriented or wholesale-oriented, that did not necessarily mean that their policies were consistent with the intended strategy or that their decisions were coherent. To analyse this, we evaluated
the policies indicated by the subjects and compared them to the policies that the selected strategy required. If there was a match between
these policies, we were able to confirm that the student had implemented a coherent strategy. If there was a mismatch, the opposite was
indicated.
The results show that the declared strategies and intended policies
were mostly coherent. Even though there is an increase in the number
of “coherent” strategies, the number of students having such strategies
is still high after the first questionnaire. Statistically, there was no difference between the means of coherent strategies in both inquiries. The
exact results for both questionnaires are presented in Figure 5.10.
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Figure 5.10. Coherent strategies chosen by the subjects
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Even when their strategies were technically correct, we can see in the
following graph that (not surprisingly) students had trouble in foreseeing the results they would obtain once a strategy was implemented.
This evaluation was done comparing policies – not the stated strategies
as selected – to the results they forecasted for these policies. Since no
numbers were presented when describing their policies, the profit or
loss forecast was not taken into account. Figure 5.11 presents the results
of this assessment.

Count

Figure 5.11. Coherent expected results according to the strategies
chosen by the subjects
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In this case, when we tested the results for the pre and post simulation means of the coherence in their expected results:
− We rejected the null hypothesis of the means being the same versus
being different.
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− When testing the null hypothesis of the means being the same versus
the mean for the pre-simulation test being higher than that of the
post-simulation test, we did not reject the null hypothesis.
− When testing the null hypothesis of the means being the same versus the mean for the pre-simulation test being lower than that of the
post-simulation test, we rejected the null hypothesis.
Therefore, we concluded that the individual basic forecasting of general results underwent only a slight improvement after the use of the
simulator.

5.5. Review of key findings
In general, a key finding from this research is that the simulator
La Esquimal seems to increase the learning of subjects when used as
to supporting tool to its respective case study. This hint was confirmed
colloquially by students and professors who found the quantitative results reasonable and the latter considered the adoption of simulators as
advantageous in their respective courses.
Our original hypothesis stated that additional learning could be obtained from the use of the simulator as a complement to a case study.
Due to the time and participation constraints this research presented in
the empirical experimentation, the positive results obtained from this
research must be interpreted cautiously. There are indications that learning was improved by using the simulator as a complement in a traditional case-study class. An understanding of the system’s structure and
behaviour were both improved after using the simulator. Also, coherent strategies were more prone to be designed by students after going
through the simulation process. Although these results were obtained
with only three periods of simulation in a single run instead of sixteen
periods of simulation in two runs, as proposed, we expect that increasing the usage of the simulator to the proposed length will induce even
greater learning by students. There are two reasons to believe this; first,
it will give them more time to perceive and understand the system’s
delays, which was the weakest link in the learning improvements. Second, performing two runs allows them to see the implementation of
two different strategies and policies, facilitating an understanding of
unexplored relationships between elements and different system behaviour. At the end, La Esquimal was rated to be doing a good job as
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a supporting tool in inducing greater learning; and in addition, verbal
indications from students in all the simulation sessions indicated that
they perceived added value through the use of La Esquimal when utilized to support its respective case study.
An additional insight we obtained from this study is that design
decisions affect students’ responses, as well as their perception of the
usefulness and effectiveness of the simulator. When students were asked
to describe their thoughts relating to the design of the simulator, they
presented the advantages, disadvantages, benefits and pitfalls they
found. Several of these were related to the proper or improper design
decisions we made. At the end, these inputs proved to us that design is
a critical process in fulfilling the expectations of students. Their reviews
served as points of departure to correct errors in our original design and
development. More importantly, we were able to transform the lessons
we learnt from our mistakes into a list of conditions for successful design to support similar endeavours in the future.
We find that the results previously discussed have important potential repercussions in two main areas:
1. In general we find a great potential in simulators for improving the
learning that students acquire in business educational programmes.
Students are eager to use them and have expressed very positive
points of view regarding their benefits. More experimentation needs
to be done in order to assess the validity of these results more accurately, but our experiments shed light in this direction. Case studies
and their intrinsic complexities represent a formidable testing ground
for computer-based simulators as knowledge transmitters and as
learning facilitators. Also, important shortcomings of the case-study
method regarding experiential learning in decision making can be
overcome by the use of simulators.
2.	 For case-based teaching, we believe that teachers can also take advantage of some unintended benefits of participating in the process
of conceptualization and development of a simulator. These include
the generation of new insights and the possibility of presenting the
students with other computer-related tools for analysing complex
situations, such as causal loop diagrams.
Two main limitations can be drawn from this study with potential
implications for the results obtained:
1.	 The simulation study was carried out only during a period of three
quarters of an hour, which may be insufficient for an adequate
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e xposure of subjects to the process. This short exposure to a simulator could hinder the quantity of learning attained as compared to
what they would achieve if they were exposed to a session like the
one proposed in Table 5.1. We expect, however, that our results are
indicative of the direction that learning takes place for the average
individual tested.
2.	 The number of subjects that participated in the experiment could be
considered insufficient than what is statistically recommended for the
solid testing of a hypothesis. However, it is important to keep in mind
that the results derived from this exercise are also validated by other
informal mechanisms like direct observation of our subjects in situ and
conversations with the facilitator and author of the case study, all of
them speaking enthusiastically about the simulator. To the extent that
this approach reflects the view that evaluating the use of simulators
is as much art as it is science that is a good thing. Game developers
must strive constantly at deciphering what users still do not know
they want, and this is something difficult to quantify. So, at the end,
it truly depends on how we might think about teaching and learning.
All these limitations suggest avenues of future research to presumably increase our confidence in the results, namely a) increasing the
number of runs in which the subjects participate during the experiment
and b) increasing the number of participants to improve the statistical power of the results. Another interesting variation that it is worth
considering includes changes in the composition of the individuals in
a group. A particularly attractive configuration is one in which subjects
are compelled to work individually. This would help us understand to
what extent learning comes primarily from peer to peer interactions and
from user-simulator interactions.

5.6. Conclusions and limitations of this research
During the course of this research, we analysed the potential benefits that could be derived by using simulators to support case studies
methods. We developed a simulator based on the case study La Esquimal and set up an empirical experiment with MBA students to measure
their incremental learning by using this computational tool. Throughout
this process, we gained several insights that lead us to believe in the effectiveness of simulators in supporting case studies.
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Our results suggest that the use of simulator improves learning by
about 8 percent on average, as compared to only having the traditional
case-based lecture. This means that students, on average, are able to
answer 8 percent more questions correctly after using the simulator,
compared to what they achieved prior to such intervention. An understanding of the system’s structure and behaviour were both improved
after using the simulator as well. Also, coherent strategies are more
prone to be designed by the students after going through the simulation
process, enhancing their decision-making processes including problem
identification, situational analysis, and overall assessment.
Even when simulators appear to have a positive impact on learning,
their effectiveness is still controversial and a matter of discussion and research, in part due to the challenge that learning assessment represents.
Based on our experience constructing virtual simulators for case studies,
and the results of this investigation, we provide some recommendations
to improve the impact of this tool for academic purposes:
− Designing and developing a simulator proved to be helpful improving
the original case study by revising the detailed information required
by the simulator’s underlying model. This unexpected reinforcing
mechanism suggests that ideally, the simultaneous development of
a case study with its accompanying simulator could improve the
quality of both.
− Uncertainty and other characteristics of the real world need to be
replicated and included in the simulator in order to meet students’
expectations about their own business realities and contextual circumstances. This implies a trade-off between computational simplicity and what is required by the learning experience. As modellers
translate real-life observations into mathematical or quantitative
expressions, it is sometimes difficult to grasp the sense of certain
variables in a meaningful way. This problem could be tackled by
including brief explanations for participants as to the meanings and
scales of these variables beforehand. Nonetheless, when some abstract
and non-easily measurable variables are still hard to comprehend,
presenting familiar examples to participants proved helpful in our
particular situation.
We still need to understand more about the power and limitations
of simulators to improve learning outcomes, and much of this work is
still in its infancy. Simulators and other virtual games can have a lot
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of effects, effects that are contingent on many variables, limiting the
usefulness of current statistical tests when capturing their impact on
players. Therefore, judging the appropriateness of using simulators in
classrooms is more a matter of constant observation and self-criticism
for a constant improvement rather than a yes or no matter. And this can
only be done by moving from conventional teaching methods and start
exploring this game-based approach to education until it establishes
a central place inside business schools.
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The game and user interface
Konrad Fuks*

6.1. General description
Background
The growing potential of Information and Communication Technologies (ICT) has created enormous possibilities for their usage in
the education process in every conceivable area. The potential of ICT
was discovered in the late 1970s, when the introduction of the personal
microcomputer brought a new impetus to computer-related learning.
Programming languages were taught as a learning tool for applied
mathematics and algorithms. Later on, when personal computers became more popular, ICT were used in many other aspects of education,
enabling the usage of multimedia and simplifying the process of visual
aids preparation. Simulations of simple and complex systems have
gained a place in classrooms as a dynamic way of introducing concepts
in various areas. Economics and management are no exception; and
computer based simulations are nowadays commonly used in many
courses, especially in the form of decision games. Academia, industry,
and governments have embraced games as useful tools for education,
training, advertising, and a multitude of purposes outside of “pure”
entertainment. Serious games have begun to receive attention.
After the effectiveness of ICT-based teaching methods was observed,
the market was flooded with many education tools, programs and applications which were supposed to aid tutors. Theoretically, educators
∗
Poznan University of Economics, Faculty of Management, Poland, e-mail: konrad.
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have many possibilities to choose from nowadays. In practice most of
the applications available on the market do not possess the requirements
needed for use as efficient learning tools. They are either too game driven – the playability is high due to good quality graphics, sound, story
etc., but they lack educational potential; or they are extremely focused
on simulating reality, but at the same time they lack the required visual
attractiveness to establish the necessary interest. The aim of the above
mentioned project was the development of a simulation game which
would possess both at the same time.
Framework description
This Strategic Management Game (SMG) was designed to allow players to understand the basic rules of the way companies and the market
function. In everyday business, entrepreneurs and their employees face
fierce competition and battle for customers. Any model implemented in
a game should not only push the user to fulfil customer needs by adjusting their own product and service parameters, but also force them to coordinate all aspects of the enterprise. These principles guided us through
the design process of our strategic management game framework; which
is a tool for teachers, enabling them to simulate how to effectively manage
a company in a competitive market. A basic advantage of this method of
business education is letting the players (managers, regular employees,
students, etc.) to experiment and make independent decisions regarding
the operation of virtual enterprises. This is called the learning by doing
principle which is considered to be very effective, especially in business
education. On the other hand, in designing this SMG we wanted to encourage the players’ understanding towards seeing an enterprise as an
interconnected whole. When a player invests money into one domain of
a company they have to realise that they must not invest it into another
part of the enterprise which may cause a decrease in economic indicators. Therefore, all business and management decisions must consider the
company as a whole, not as independent functions or departments.
General game description
This SMG is a turn-based game framework which simulates competition between independent companies. Each team (company) starts with
the same level of resources (money, inventory levels, sales offices, workers, etc.) and is obliged to submit decisions divided into six areas:
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• Marketing and Sales. All decisions made by the players in this area
are connected with specific commodity-to-market relationships; i.e.
opening/closing sales offices, setting commodity prices, selecting
advertising channels.
• Operations. All operational decisions made by the players are based
on manufacturing and supply chain needs; i.e. setting the volume
of production for each commodity, selecting suppliers, commodity
transfers in the supply chain (from headquarters to sales office/s,
from one sales office to other sales office/s).
• Research and Development of commodities and production lines
with respect to their parameters; i.e. increase/decrease the production capacity of production line/s, increase/decrease the technology
index of commodity X.
• Human Resources. Players make decisions related to various aspects
of human resource management; i.e. number of production and sales
workers, salary and pension levels for each group, number of holidays, extra benefits (health programme, sports activities, etc.).
• Finance. Players decide how much they want to borrow from the
virtual bank to support their business. If a company has a debt the
players can also increase the automatically calculated instalment for
a specific turn.
• Strategic Management. In this area the mission and goals of the company are defined. This data is qualitative, therefore it can only be
evaluated be the trainer. Additionally, virtual managers determine
the market share forecast. If the forecast is achieved the company
receives a financial bonus specified by the scenario creator.
Algorithms and assumptions
When designing a game it is important to balance it properly and
consider the complexity level of the parameters which have to be taken
into account in the decision-making process. In the author’s opinion
this is the greatest challenge for the team involved in preparing a game,
because the time which they spend designing the mechanisms of the
game means that they start perceiving these mechanisms as too simple
and obvious. One must remember, however, that the players will need
the first few games to get acquainted with these mechanisms, and if the
game is too complicated they may become discouraged and unwilling
to devote more time to the game. Needless to say, if the mechanics are

126

Part II. Manual of the Strategic Management Game

too simple, the players may quickly get bored and be unlikely to play
it again in the future.
A common problem in the design of business games meant for classroom usage is simplification. Real world market mechanisms are too
complex to introduce them into one package for universal application.
That is why the authors of business games must always choose the most
appropriate approach to the parameters of their model. The most complex tasks involve quantifying demand as a function and the evaluation
of the players’ performance. Demand is hard to quantify if a series of
assumptions need to be met. In the proposed framework, the following
assumptions were used:
• there is a limited volume of demand in the market,
• volume of demand is connected with specific locations and divided
into specific customer groups,
• each customer group is described by a set of preference parameters,
• each product is characterized by a set of corresponding parameters
in such a way that one product parameter can correspond to many
preference parameters and vice versa.
Every simulation game has to tackle this problem, and the approach
implemented in this SMG is described below.
An SMG is a simplified model of the market in which companies can
sell products or product like services. This assumption means that in an
SMG, only products and services that follow traditional business chains
can be modelled; for example, it is possible to prepare a scenario simulating the behaviour of fast food restaurant chains because they have a central or a regional place/s for the ingredients in meal production (similar
to a factory) and a network of restaurants (service provision points). The
following conditions must be met for modelling a market in an SMG:
• Business is embedded in real life. Each virtual company has a headquarters/production site and sales offices (at most one for each possible geographic area).
• The product/service is described by four parameters. The default parameters are price, quality, technology, and ecology. The last two can
be freely renamed with respect to the commodity being modelled1.
These parameters may vary for subsequent commodities.
1

The term commodity refers, in this context, to a single product or a single service.
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• The manufacturing process requires supplies for producing the final
commodity.
• The final commodity must be transferred from the production site
to sales offices.
• After-sales services cannot be crucial to business effectiveness and
therefore cannot be modelled in an SMG.
Equally important when designing a game are the algorithms for
evaluating players’ decisions and for the support offered by the instructor. The process of managing the game from the perspective of the instructor is presented in chapter 8.4. There are two types of algorithms for
evaluating the decisions taken by players. The first type are those which
directly affect the environment of the game. The second type, which
evaluate the effectiveness of the decisions made by a virtual enterprises
with respect to the basic parameters of the game scenario, are presented
in chapter 7.5. It should be noted that the second group of algorithms
for evaluating players’ decisions do not affect the game environment;
they only provide additional aid for the instructor in the process of
managing the game.
The main objective of the game is to sell products, so from the point
of view of the game’s mechanics a crucial element is the algorithm for
generating demand, described below. Understanding how it works will
additionally allow the players (the executives of the virtual enterprises) to better understand the environment in which they will be taking
decisions.
Customer demand generation
As in many other games, the main goal of each company is to sell as
many products as possible. Therefore, a demand generation algorithm
is a crucial factor in the framework. Demand for products is generated
independently for each market, i.e. when a company sells product X and
Y on market A and B, demand for both products (treated as one product
mix) is generated for market A and B separately. A detailed demand
generation algorithm for an individual market is presented below.
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Figure 6.1. Demand generation algorithm for an individual market
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The customer-group and product-selection looping in the demand
generation algorithm is rather straightforward and does not need further
explanation (see Figure 6.1). The parameter calculation is however more
complex. As previously mentioned, in this SMG we distinguish four
parameters for describing each commodity. They can be divided into
two groups: price-related (price) and commodity-related (quality, technology, ecology). For each group, we propose slightly different methods of calculation. The price parameter is calculated using the formulae
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where Pi denotes the price of the evaluated product, with Popt and Pmax
being the optimal and the maximal price that the customer from each
group is willing to pay. Product-related parameters are calculated using the formulae
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where Pi denotes the parameter value of the evaluated product, with Popt,
Pmax, Pmin being the optimal, the maximal and the minimal parameter values relating to customer preferences (e.g. the technology preference).
The matrixes of the market – customer-group – product-parameters
allow the SMG framework to prepare a list of preferential products for
each market and each customer group in that market. Then the products
are bought by the customers according to these lists.
The above description of the general principles on the basis of which
this Strategic Management Game has been designed is an introduction
to an understanding of the mechanics of the whole game. Subsequent
parts of this chapter will present all the decision-making areas of the
game, which together with the scenario parameters are the end result
of the “Strategic Management Games – innovative teaching method for
business education” project implemented within the LEONARDO DA
VINCI Transfer of Innovation programme.

6.2. Functional decision-making areas
Players can make decisions in six areas: Marketing & Sales, Research
& Development, Operations, Human Resources, Finance, and Strategic
Management. Within each of the areas specific categories are distinguished which are a direct reflection of the parameters that make up
the mechanism of the game. The range of values for these parameters is
determined at the stage of creating a specific game scenario. It has to be
remembered that these ranges cannot be set arbitrarily but should reflect the specified business reality. In order to better relate to reality the
parameters frequently have the form of closed or half-closed intervals.
The next section of the chapter will detail all the decision-making
areas together with the related parameters, the algorithms for their calculation as well as the scope of the players’ decision making. The game
has been designed in such a way that decisions in particular areas can
be made by independent players called decision makers. There are five
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such positions: Chief Executive Officer (CEO), Chief Marketing Officer
(CMO), Chief Operating Officer (COO), Chief Financial Officer (CFO)
and Chief Technology Officer (CFO). It must be emphasised that decisions taken in the different areas ought to be linked with one another
and form a coherent whole, just like in real business. For this reason,
during the game it is necessary to put an emphasis not only on analytical
skills but also on teamwork, which is essential for an effective management of the virtual enterprise. The enterprise can also be managed by
a smaller number of players, but in such cases it is important to assign
all the decision making positions to the players before the start of the
game (if the minimum number of players is one, then one person makes
the decisions in all the designated areas).

6.2.1. Marketing & Sales
Intro
Marketing & Sales is one of the three main decision-making areas of
the game (the remaining two are Operations and Human Resources).
The user (player) takes decisions within three categories: sales offices,
advertising and product prices. The interface of the game reflects this
division in the form of three horizontal tabs (see Figure 6.2).
Figure 6.2. Player interface, Marketing & Sales section with three
decision-making categories

Additionally, the Marketing & Sales interface is equipped with an
interactive Google map which shows all the available in-game locations.
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The places where the sales offices of the virtual enterprise are located
are marked in green.
Use cases and decision parameters
Within the Marketing & Sales area, which is divided into three categories, the following parameters have been defined:
Sales offices – a list of existing and newly established sales offices
of the virtual company. The list also includes additional information
relating to the game parameters (defined at the scenario creation stage
of the game – see chapter 7):
1) Existing sales offices:
a.	 warehouse capacity (Warehouse capacity),
b.	 the maximum number of workers to be employed (Workers capacity),
c.	 the current number of employees (Employment),
d. the fixed cost of maintaining an office per turn (Upkeep costs),
e.	 unit cost of warehousing per turn (Warehousing costs),
f. the selling value of an office (Selling value).
2) Newly established sales offices:
a.	 warehouse capacity (Warehouse capacity),
b.	 the maximum number of workers to be employed (Workers capacity),
c. the fixed cost of maintaining an office per turn (Upkeep costs),
d.	 unit cost of warehousing per turn (Warehousing costs),
e. one-time cost of setting up an office (Setup costs).
The list also includes some additional options for player interaction with the game (sell, develop, update, cancel setup) which will be
described in the part of the chapter devoted to the decision-making
process.
Figure 6.3. A list of existing and newly established sales offices
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Within this category the following decisions can be taken:
1) Opening new sales offices; activated with the
button and
followed by a form that the player must complete (see Figure) which
includes the following parameters:
a. New office name
b. Location – location of the new sales office, which can be selected
from a list of available places defined at the development stage.
c. Size – the size of a new sales office, the available options being
small, medium or large.
Additionally, the form contains dynamic (updated along with changes to parameters b and c) information about the costs of setting up
a sales office (setup), the upkeep costs of a sales office incurred during every turn (upkeep), and the unit costs of warehousing incurred
during every turn (warehousing per unit). The decision to open
a new sales office is confirmed with the
button; but a player
can abandon opening a new sales office at any time by clicking on
the
button.
Figure 6.4. The form for adding a new sales office

 or the purposes of the game it is assumed that establishing a new
F
sales office takes one turn, so the new office will be operational from
the next turn. This fact is indicated on the list of available sales offices (the sales offices set up during a given turn are marked as being
under construction – see Figure 6.3).
In addition, each of the new sales offices can be modified before the
end of the turn during which it was established. This can be done by
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clicking the
button (see Figure 6.3), which displays the form
that was filled in before (see Figure 6.4). A player can also cancel
the setup of a new sales office specified in a given turn by selecting
the Cancel setup option (see Figure 6.3), located to the right of the
button.
2) Development of existing sales offices; activated through selecting the
Develop option which can be found in the list of sales offices on the
right hand side of the bar representing each office (see Figure 6.5).
After clicking on this option a simple form is displayed in which
a player can select a new size for the office they want to develop2.
When the new size has been selected, the player receives additional
information relating to the expanded office: warehouse capacity,
workers capacity, upkeep costs and development costs. The player
can abandon developing a sales office by using the
button,
situated below the Develop checkbox (see Figure 6.5).
Figure 6.5. Interface for developing existing sales offices

3) Sale of existing sales offices. This process is activated by choosing
the Sell option, which can be found on the right hand side of the bar
representing each office (see Figure 6.6).
Figure 6.6. Interface for closing (selling) an existing sales office

Each of the processes described above needs to be confirmed for
implementation after a decision has been made. A player can confirm
their decisions at any time by using the
button, situated at the
bottom of the interface.
In the game it is possible only to enlarge a sales office. If a player wants to reduce the
size of a sales office they first have to sell it (see point 1) and then set up a new smaller one
(see point 1).
2
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Advertising – this category includes all the information relating to
the advertising actions decided on by a player (see Figure 6.7). This decision-making area is divided into two sections: (1) Product Ads – where
advertising is determined for specific products; (2) Other Ads – where
global advertising activities are decided, which concern the whole of the
virtual enterprise and affect the sales of all its products.
Figure 6.7. Interface for advertising activities

The Product Ads section (see top section Figure ) contains the following information:
a.	 A product for which a particular advertising action has been chosen
(Product column).
b.	 An advertising channel assigned to a given advertising action (Channel column).
c.	 The number of advertising actions set for a given channel (Quantity
column).
d.	 The cost of a given advertising action per turn (Price per turn column).
e.	 The remaining number of turns for an advertising action (Remaining
turns column).
f.	 The cost of cancelling an advertising action (Cancel cost column).
The Other Ads section contains the following information:
a.	 The name of an advertising action (Name column).
b.	 A description of an advertising action (Description column).
c.	 The initial cost of an advertising action (Initial cost column).
d.	 The cost of an advertising action per turn (Cost per turn column).
Each section also includes some additional options for player interaction with the game (modify, cancel, add new ads) which will be
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described in the part of the chapter devoted to the decision-making
process.
Within the Product Ads section a player can make the following decisions with regard to individual products:
1) Adding new advertising actions; initiated by the
button
which displays a form (see Figure 6.8) by means of which a player can
set the parameters for a given advertising action. First, a player selects
from a drop-down list a product which they want to advertise. Next,
below the selection list, a list of available advertising is updated. For
those advertising actions selected in earlier turns, the Include option
is available. In addition to activating an advertising channel, a player
should also decide on the number of advertisements and the number
of turns in which the advertising action will be implemented. On the
basis of this information the system informs the player about the total
cost and the cost per turn for a given advertisement. A decision to
take certain advertising actions is confirmed using the
button.
A player can cancel the selected advertising actions at any time by
clicking on the
button.
Figure 6.8. The form for adding new ads for a specific product

1) The advertising actions selected during earlier turns can be modified
with the help of the
button (see Figure 6.7), which displays the
form with the previously set parameters (see Figure 6.9).
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Figure 6.9. The form for modifying advertising actions

A player can only change the number of ads per turn and the number
of turns for which a given advertising action is planned. The total cost
and the cost per turn are automatically updated according to the changes made to the form.
2) Cancellation of an advertising action. A player can initiate this process by selecting the Cancel option ascribed to a given action, which
can be found to the left of the
button (see Figure 6.7).
Within the Other Ads section a player can take the following decisions relating to all the products:
1) Activating a given action by selecting the buy option in the Action
column (see Figure 6.7).
2) Cancelling a given action by selecting the stop option in the Action
column (see Figure 6.7).
Each of the processes described above needs to be confirmed for implementation after a decision is made. A player can confirm a decision
at any time by clicking on the
button, which is situated at the
bottom of the interface.
Product prices – the third of the decision-making categories within
the Marketing & Sales area consists of a simple form (see Figure 6.10) by
means of which the prices of particular products for all markets can be
set. A player can change the prices during each turn depending on the
strategy of the virtual enterprise agreed on by all the players. It must
be remembered that products can also be sold at a price of 0.00 (no set
price). That is why this is a very important part of decision making and
why it should not be omitted in any turn.
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Figure 6.10. Interface of managing product prices

Here, just like in the previous categories, changes to the prices of
products have to be confirmed by clicking on the
button.
However, it must be remembered that submitting a decision can also
apply to the whole area of Marketing & Sales.

6.2.2. Research & Development
Intro
Research & Development is a supplementary decision-making area,
in which players make decisions regarding product and production line
management. The interface includes two categories: production lines
and products, which, just like in the case of the remaining areas, are
displayed in the form of horizontal tabs (see Figure 6.11).
Figure 6.11. Player interface, Research & Development area with two
decision-making categories
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Use cases and decision parameters
Within the Research & Development area, divided into the two categories Production Lines and Products, there are the following decision
making parameters:
Production Lines – the first decision-making category in the Research
and Development area, where a player makes decisions with regard to
building, developing or selling the production lines of the virtual enterprise. Operating production lines are presented in the form of a table
(see Figure 6.11), which contains the following information:
a.	 Name of line (Name column).
b.	 Size of line (Size column).
c.	 Capacity of a production line (Capacity column).
d.	 Technical parameters of a production line (Tech and Eco columns)3.
e.	 If a given line is used in production (a production volume has been set
in the Operations area), the table will include additional information
in the Sell column (production highlighted in red). This mechanism
prevents the sale of an operational line.
f.	 A summary of the costs of building a given line incurred in previous
turns, and at the same time the potential profit at the time of selling
the line (Cost / Profit column).
Within this category a player can make the following decisions:
1) Construction of a new production line, initiated with the
button. Next, a player has to specify the parameters of the new line,
which they enter into an interactive table (see Figure 6.12). In order to
set the parameters, a player must supply the following information:
name, size (three sizes are available: small, medium or large), and
technical parameters (Tech and Eco, with the values determined at
the stage of creating the scenario). Additionally, the system informs
a player about the capacity of the new production line (Capacity
column) and the total cost of its construction. A player can cancel
the construction of a new line at any time before the end of a given
turn by clicking on the
button (see Figure 6.12).

3
These names are created by the author of a scenario and may differ depending on the
content of a given scenario.
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Figure 6.12. Interface for constructing new production lines

2) Development of an existing production line, initiated by selecting
the Develop option, which can be found in the table listing all the
production lines of the virtual enterprise (see Figure 6.11). An active
table (see Figure 6.13) is then displayed below the specifications of
a given line, in which a player can modify the following elements:
name, size (a player can only develop production lines, that is increase
their size. If a player wants to reduce the size of a line, they first have
to sell it and then build a new, smaller one), and technical parameters (Tech and Eco – just as in the case of building a new production
line, the values of these parameters are determined at the stage of
creating a game scenario. Additionally, the system informs a player
about the capacity of the newly developed production line (Capacity
column) and the total cost of its development. A player can cancel
the development of a production line at any time before the end of
a given turn by clicking on the
button (see Figure 6.13).
Figure 6.13. Interface for developing existing production lines

3) Sale of an existing production line, initiated by selecting the Sell option, which can be found in the table listing all the production lines of
the virtual enterprise (see Figure 6.14). As mentioned above, a player
can only sell those lines which are not operational in the current turn.
If a line is used for production the system signals this by displaying
the word production in red below the Sell option, at the same time as
deactivating the Sell option. A player can cancel the sale of a production line at any time before the end of a given turn by deselecting the
Sell option.
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Figure 6.14. Interface for selling production lines

Once all the decisions in the Research & Development area have
been entered, a player has to confirm the changes by clicking on the
button. This can be done individually after every change or
for all the changes together. However, it is important to remember that
changes must be confirmed before going to another decision-making
area.

6.2.3. Operations
Intro
Operations is one of the three main decision-making areas of the
game (the remaining two are Marketing & Sales and Human Resources).
A user (player) can take decisions relating to three categories: production, suppliers and inventories. The interface reflects this division in the
form of three horizontal tabs (see Figure 6.15).
Figure 6.15. Player interface, Operations section with three
decision-making categories

Additionally, the Operations interface is equipped with an interactive Google map which shows all the available in-game locations (blue
ones). The places where the virtual enterprise has warehouses (head
office and sales offices) are marked in green.
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Use cases and decision parameters
Production – the first of the decision-making categories within the
Operations area concerns determining the production volume of the
virtual enterprise. A player sets the production volume based on the parameters of the production lines of the virtual enterprise. All the production lines available to the players are presented in the form of a table
(see Figure 6.16) which contains the following information:
a.	 Name of production line (Name column).
b.	 Maximum production capacity resulting from the size of a given line
– this value is determined at the scenario creation stage of the game
(Maximum production / Line column).
c.	 Maximum production capacity resulting from the number of workers on a given line – this value is determined by a player within the
Human Resources decision-making area (see chapter 6.2.2) (Maximum
production / Workers column).
d.	 Technical parameters of a production line (Tech and Eco columns)4.
e.	 Actual production together with details of product names (it is possible to produce several different products) and total production cost
(Production column).
Figure 6.16. Interface for setting production volume

As mentioned above, in this category a player determines only the
volume of production within the available production lines. A form
for modifying production volume (see Figure 6.17) can be initiated by
clicking the
button. A player gives only a numerical production
volume for each product that they want to manufacture on a given line.
If two or more different products are manufactured on one line, the total
production capacity will be reduced accordingly. Additionally, players
receive information about the technical specifications of products which
4
These names are created by the author of a scenario and may differ depending on the
content of a given scenario.
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can be manufactured on a given line. It must be noted that a player can
produce only such products whose technical specifications are less or
equal to the technical parameters of the production line.
Figure 6.17. The form for modifying the production volume on a given
production line

The decision concerning the number of products to be manufactured
can be confirmed by clicking on the
button. At any time a player
can cancel the volume of production set by using the
button.
Suppliers – in the second decision-making category within the
Operations area a player chooses one of the suppliers available in a given
scenario (see Figure 6.18). For the purposes of the game it is assumed that
a player is restricted to choosing only one supplier for all the products
which they manufacture.
Figure 6.18. Interface for selecting a supplier

The above table which presents a list of suppliers contains information to help a player analyse the profitability of choosing a given supplier:
a.	 Currently selected supplier (Select column).
b.	 Name of supplier (Suppliers name column).
c.	 The cost of each unit of technological advancement of the manufactured products (Tech point cost and Eco point cost columns) – de-
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termined by players within the Research & Development area (see
chapter 6.2.2).
d.	 The cost of each unit of quality advancement of the manufactured
products (Quality point cost column) – determined by players within
the Research & Development area (see chapter 6.2.2).
It has to be remembered that only one supplier can be selected.
Therefore, when analysing the choice of a supplier, players ought to
take into account not only the products of the virtual enterprise but,
most importantly, the volume of production set for a given turn. An
example calculation for the production cost per unit of a product with
parameters Tech 5, Eco 5 and Quality 5, using the suppliers shown in
Figure 6.18 is presented in Table 6.1.
Table 6.1. An example calculation of production costs per unit
Supplier name

Tech point cost (zł) Eco point cost (zł) Quality point cost (zł)

China Motor Parts
INC

500

2500

3000

Moto-Eco LTD

1000

1000

2000

Supreme Engines

2000

3000

1000

Product

Tech

Eco

Quality

Master#1

5

5

5

Supplier name

Total Tech cost (zł) Total Eco cost (zł) Total Quality cost (zł)

China Motor Parts
INC

2500

12500

15000

Moto-Eco LTD

5000

5000

10000

Supreme Engines

10000

15000

5000

Supplier name

Total unit cost of product (zł)

China Motor Parts
INC

30000

Moto-Eco LTD

20000

Supreme Engines

30000
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Inventories – the last decision-making category within the Operations area concerns product transfers between the different locations
of the virtual enterprise (head office and sales offices). All the available
locations as well as their parameters and inventories are presented in
the form of a compact table (see Figure 6.19):
a.	 Name of location (Warehouse column).
b.	 Unit costs of storing products per turn (Warehousing costs column).
c.	 Maximum inventory capacity (Capacity column).
d.	 Final stock levels of all products (Global stock column).
e.	 Name of product (Product column).
f.	 Stock levels (Stock levels / In stock column).
g. Stock levels which reflect the value of production in a given turn
(Stock levels / Production column).
h.	 Volume and cost of product transfers (Transfers column).
i.	 Final stock levels of a given product (Final stock column).
Figure 6.19. Interface for product transfer

A player can open the form for determining the transfer of stocks
of a given product (see Figure 6.20) by clicking on the
button.
Then they decide on the volume of stocks to be transferred between
locations.
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Figure 6.20. The form for determining the transfers of products from
a given location

A player can decide only on the volume of the stock of a given product which is to be transferred to another location. The form also contains
some additional information which should help players make the right
decision, such as warehouse incoming stock, warehouse outgoing stock,
transfer cost, etc. The decision to transfer a certain number of products
to a given location has to be confirmed by clicking the
button. At
any time a player can cancel any transfers with the
button.
Once all the decisions in the Operations area have been entered,
a player has to confirm the changes by clicking on the
button.
This can be done individually after every change or for all the changes
together. However, it is important to remember that the changes must
be confirmed before going to another decision-making area.

6.2.4. Human Resources
Intro
Human Resources is one of the three main decision-making areas
(the other two are Marketing & Sales and Operations). The player responsible for this area makes decisions relating to two categories: employment and training courses. The interface reflects this division in the
form of horizontal tabs (see Figure 6.21).
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Figure 6.21. Player interface, Human Resources area with two
decision-making categories

Additionally, the Human Resources interface is equipped with an
interactive Google map which shows all the available in-game locations
(blue ones). The places where the virtual enterprise employs workers
(head office and sales offices) are marked in green.
Use cases and decision parameters
Within the Human Resource area, divided into the two categories
Employment and Training course, there are the following decisionmaking parameters:
Employment – the first of the decision-making categories in the area
of Human Resources concerns determining the level of employment
in the virtual enterprise. A player decides on the level of employment
based on the parameters of the sales offices and production lines of
the virtual enterprise. Employment, broken down into individual sales
offices and production lines, is presented in the form of a table (see
Figure 6.22), which contains the following information:
a.	 Name of workplace (Production line / Sales Office column).
b. Effectiveness of workers (Effectiveness column), which is calculated
during every turn on the basis of global employment – see chapter 1.2.
c.	 Number of employees in a given workplace (No. of employees column).
d.	 Basic salary of a single employee paid in every turn of the game
(Salary column).
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e.	 Percentage of salary which is an additional contribution towards the
workers’ pension fund, incurred in every turn (Pension column).
f.	 Number of holidays available to each employee (Holidays column).
g. Additional incentives which affect workers’ efficiency (Extra benefits
column), selected by a player on a separate form (see Figure 6.23).
Figure 6.22. Interface for modifying the size of employment

A player makes decisions regarding employment by modifying the
appropriate active fields in the tables described above. These decisions
can concern the following elements: the level of employment (No. of
Employees column), the level of basic salary (Salary column), the percentage of the extra pension contribution (Pension column), and the
number of days off (Holidays column).
As already mentioned, extra benefits can be selected from an additional form (see Figure), which is displayed after clicking on the
button (see Figure 6.22 Extra benefits column). A player selects
a given benefit by ticking the appropriate checkbox. Additionally,
a player receives information about the cost of a given benefit per employee per turn. At any time a player can cancel any previously selected
benefits by deselecting the appropriate checkboxes.
Figure 6.23. The form for selecting extra benefits
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The decision to select extra benefits for a specific number of employees must be confirmed with the
button. Any changes entered into
the active form can also be cancelled by clicking on the
button.
Training course – the second decision-making category in the Human Resources area concerns employee development. A player can
choose from a list of training courses available in the scenario, which
are designed to improve the effectiveness of the employees. Active training courses are presented in the form of tables (see Figure 6.24), broken
down into workplaces (sales offices and production lines), which contain the following information:
a.	 Name of workplace (Production line / Sales Office column).
b.	 Name of training course (Training column).
c.	 The cost of training one employee per turn (Cost per turn column).
d.	 Duration of training in turns (Duration column).
e.	 Training cancellation cost (Cancel cost column).
Figure 6.24. Interface for employee development management

If a group of employees is not assigned any training courses, the
text ‘’no training scheduled’’ is displayed in the main table. At any time
a player can cancel the courses selected in previous turns by clicking
on the
button, which can be found on the far right end of the row
representing each training course (see Figure 6.24). A player can add
a new training course for a given group of workers (employed in a sales
office or on a production line) by using a form (see Figure 6.25) which
can be opened by clicking on the
button.
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Figure 6.25. The form for adding training courses for production workers

Next, a player chooses the workplace where the training will take
place (Production line field), the type of training (Training field), and
the duration of course (Duration field). Additionally, players receive
information regarding the cost of training for one employee (total and
per turn) as well as the cost of cancelling a training course (applicable
only if a player cancels a training course which was selected in previous turns).
The decision to select a training course for a give group of employees
has to be confirmed by clicking the
button. At any time a player can
cancel a previously selected training course with the
button.
Once all the decisions in the Human Resources area have been entered,
a player has to confirm the changes by clicking on the
button.
This can be done individually after every change or for all the changes
together. However, it is important to remember that changes must be
confirmed before going to another decision-making area.

6.2.5. Finance
Intro
Finance is a supplementary decision-making area, in which the
player who acts as the Chief Financial Officer (CFO) makes decisions
relating only to the amount of bank loans. Additionally, all the players
have access to the current and past financial statements (see Figure 6.26).
The interface includes two categories: current statement and emergency
loan, which, just as in the case of the other decision-making areas, are
displayed in the form of horizontal tabs (see Figure 6.26).
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Figure 6.26. Player interface, Finance area with two decision-making
categories

Use cases and decision parameters
Within the area of Finance a player makes decisions relating only
to the amount of any bank loan which the virtual enterprise will take
in a given turn. Additionally, it is possible to pay off an earlier loan. It
should be noted that the level of borrowing affects the final result in
a game of a given virtual enterprise (see chapter 7.5.4).
A player enters the amount being borrowed or repaid (negative values for the latter in the This turn loan field) in the Emergency loan category (see Figure 6.27). Additionally, players receive information relating to the maximum total loan which the virtual enterprise can obtain
in the course of the whole game (Maximum Emergency Loan field) and
the level of current loan (Current Loan field).
Figure 6.27. Interface for modifying the debt obligations of the virtual
enterprise

After entering decisions with regard to taking out or repaying a bank
loan, a player must confirm the changes by clicking the
button. This must be done before going to another decision-making area.
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The financial statement available in the Finance area includes all
decision-making areas, which is reflected in the structure of the summary table which the players have access to (see Figure 6.28). This statement is updated to reflect the decisions made in a given turn, but only
after the decisions have been confirmed with the
button in
the respective areas.
Figure 6.28. An example financial statement of a virtual enterprise
in a given turn

6.2.6. Strategic Management
Intro
Strategic Management is a supplementary decision-making area of
the game, in which a player who acts as the Chief Executive Officer
(CEO) takes planning decisions concerning the operations of the virtual
enterprise. Additionally, the interface for making decisions has two text
boxes in which the mission and the goals of the virtual enterprise are to
be entered. The interface is divided into three categories: mission, goals
and planning; which, just as in the case of the remaining decision-making
areas, are displayed in the form of horizontal tabs (see Figure 6.29).
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Figure 6.29. Player interface, Strategic Management area with three
decision-making categories

Use cases and decision parameters
Within the Strategic Management area a player makes decisions
which have a direct impact on the game only in respect of forecasting
the performance of the virtual enterprise (see Figure 6.30). Decisions
relating to the mission and goals of the virtual enterprise allow the
person who is conducting the game to make a qualitative assessment of
whether the enterprise was managed in accordance with the statements
entered in these categories.
Figure 6.30. Interface for forecasting the performance of the virtual
enterprise

The player who acts as the CEO, based on the decisions of the other
players (who are in charge of the remaining areas), completes a table
(see Figure ) with the following information: sales forecast, profit forecast, and global market share forecast. This information can be applied
to all the remaining turns or only to the following turn. Based on this
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data, the virtual enterprise receives a specific financial bonus in subsequent turns, the maximum value of which is determined at the stage of
creating the game scenario (see chapter 8.1.2).
Once all the decisions relating to forecasting as well as the mission
and goals of the virtual enterprise have been made, a player has to
confirm the changes by clicking on the
button. This has to be
done before going to another decision-making area.

6.2.7. Reports
Intro
When making business decisions it is crucial to analyse the historical
data, which is usually presented in the form of reports or statistics. That
is why a reporting mechanism has also been incorporated into this game.
The most important business report, the financial statement, can be found
in a separate section in the Finance area (see chapter 2.5). The remaining
reports are in the Reports section, which can be accessed through the
last tab in the main menu of the game (see Figure 6.31). To assist players in their decision-making, six types of reports are available, which
are described later in this chapter. The reports, in accordance with the
adopted functional layout of the game interface, are displayed in the form
of horizontal tabs (see Figure 6.31). All the reports are linked to a specific
turn of the game, which is highlighted in white within the navigation bar.
A player can change the turn to which the reports apply at any time.
Figure 6.31. Player interface, Reports area with the types of reports
specified
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The Reports area is available to each of the decision-makers
(executives). Additionally, in order to facilitate the analysis of historical data, players are able to export the reports to a CSV file5, which can
then be easily imported to any data analysis program (e.g. MS Excel).
By clicking on the
button a player can export a single report to
a CSV file, but it is important to remember that the data exported will be
from the active Reports tab (see Figure 6.31). At the level of each report
page a player can export all the reports to a CSV file by clicking on the
button.
Marketing and Sales by Location
The first of the reports available from the game interface represents
sales by markets (locations available in the game) and consumer groups.
The report table (see Figure 6.32) contains the following information:
a.	 Name of location (Location column).
b.	 Consumer groups at a given location (Group column).
c.	 Sales broken down by product for the virtual enterprise (Sales /
Product name column).
d.	 Total sales (Sales / Total column).
Figure 6.32. An example Marketing and Sales by Location report

The numerical data (see Figure 6.32) is presented in the form of sales
for each consumer group; as well as total sales shown in a format of
products sold/products offered.
5
CSV (Comma Separated Values) is a format for storing data in the form of a text file
with the .csv extension.
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Marketing and Sales by Sales office
The second of the available reports concerns sales according to the
sales offices of the virtual enterprise. The report table (see Figure 6.33)
contains the following information:
a.	 Name of location (Location column).
b. Name of sales office together with its selling power linked to employment – see chapters 2.4 and 1.2 (Sales Office column).
c.	 Sales broken down by product of the virtual enterprise (Sales / Product name column).
d.	 Total sales (Sales / Total column).
Figure 6.33. An example Marketing and Sales by Sales office report

The numerical data (see Figure 6.33) is presented in a products sold/
products offered format.
Marketing and Sales by Advertising
The third of the available reports specifies all the advertising actions
which were undertaken in a given turn. The report is divided into two
parts (see Figure 6.34), which contain the following information:
1) Product Advertising – advertising actions assigned to a specific
product:
a.	 Name of advertising channel (Ad. Channel column).
b.	 Number of advertisements by product (Ad. Quantity / Product
name column).
c.	 Total cost of a given advertising action (Cost column).
2) General Advertising – advertising actions which affect all products:
a.	 Type of advertising (Ad. Type column).
b.	 Cost of advertising (Cost column).
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Figure 6.34. An example Marketing and Sales by Advertising report

Marketing and Sales by Customer Group changes
The fourth of the reports available in the game provides information
about variations in the size of consumer groups in comparison with the
previous turn. The variations are determined at the stage of creating
a game scenario (see chapter 8.1.2). The report table (see Figure 6.35)
contains the following information:
a.	 Name of location (Location column).
b.	 Consumer groups at a given location (Group column).
c.	 Change in demand within a consumer group (Demand column).
Changes are presented in the form of the following graphic symbols:
an increase in demand;
a decrease in demand;
no
change in demand.
Figure 6.35. An example Marketing and Sales by Customer Group
changes report
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Operations – Transfers
The fifth report presents the transfers of products between the locations of a virtual enterprise made in a given turn. The report table (see
Figure 6.36) contains the following information:
a.	 Name of product (Product column).
b.	 Name of location from which a product has been transferred (Source
column).
c.	 Name of location to which a product has been transferred (Destination column).
d.	 Number of transferred products (Quantity column).
e.	 Cost of transfer (Cost column).
Figure 6.36. An example Operations – Transfers report

Human Resources – Employment
The last of the reports available to the players presents employment
by sales offices and production lines. The report table (see Figure 6.37)
contains the following information:
a.	 Type of workplace (Unit type column).
b.	 Name of workplace (Unit name column).
c.	 Number of employees in a given workplace (No. of workers column).
d.	 Basic salary (Salary column).
e.	 Percentage of salary contributed to an employee’s pension fund
(Pension column).
f.	 Number of holidays available to each employee (Holidays column).
g.	 Total employment costs at a given workplace (Cost column).
Figure 6.37. An example Human Resources – Employment report

Chapter

7

Game scenarios in strategic
management games
Piotr Januszewski ∗

Scenarios are the core of SMGs. They are basically sets of parameters
defined by a person called the scenario developer, which are used by the
software framework to run the game. Each scenario consists of several
parts – building blocks, which interact with each other. In this chapter
a general description of those building blocks has been provided. An indepth presentation of the implemented evaluation algorithms has been
included as well. For technical details concerning the scenario setup
phase, please refer to chapter 8.

7.1. General description
From a non-technical point of view, a scenario can be understood as
a description of the reality in which companies, managed by the players, try to survive in competitive markets. It contains a specification of
different kinds of products which will be manufactured and sold by
those enterprises. It also points out, which areas of the world will be
available to the players to operate in. Moreover, it contains a description
and parameterisation of many elements which are virtual representations of real world entities within the game like suppliers, customers etc.
A very important part of a scenario is its background description. The
*
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background description has an introductory role which should attract
the player’s interest and motivate them to take part in the simulation.
The background description will be shown to players at the start of the
first game turn. It should contain any data which the scenario creator
decides to provide to the players before the game starts. It is worth mentioning that not all the data parameters set up by the scenario developers are visible to the players from within the graphical user interface of
the game (mostly due to the fact that providing an excessively flexible
configuration mechanism would overcomplicate the scenario development process). Therefore, if the scenario developer wishes to provide
players with in-depth knowledge about the markets etc., they should
include it within the textual introduction of the scenario. Apart from
the descriptive part, there are many other elements which need to be
considered during the scenario creation process. These elements have
been described below in the subsequent parts of this chapter.

7.2. The markets
In SMGs, a market is constructed of parameters which define a region, where players may perform their business activities. A market in
a particular scenario is characterised by its location and its maximum
demand for products offered. One scenario may contain as many markets as the scenario developer desires, it is however advisable to limit
the market count to 3–7. Scenarios which contain many areas of operations are hard to set up, balance and play. Scenario developers who have
a strong background in economics often try to introduce a significant
number of markets; it is however a very hard task to ensure the playability of such a scenario.
During the game, players may choose to open their sales offices in
any number of markets. For the purpose of calculating some of the factors within the framework, a company is treated as operating in a specific market as long as it has at least one sales office open, which is
located in this market. It does not matter whether this office is operating
or not, it just needs to exist.
As mentioned before, markets consist of many parameters which
need to be defined before the game can function. The various characteristics of markets have been described below.
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7.2.1. Location
The first attribute of each market that needs to be defined is its location. Locations in SMGs are defined using maps offered by Google. It
is important to point out, that a location can be anything allowed by
Google Maps, it does not have to be a specific city, a country or a continent. In fact the centre of the Sahara desert may be specified as a market location. There are 2 things to consider when setting up locations
– the game background and the physical distance between locations.
It is good practice to choose locations which will be coherent with the
vision of a given scenario. This is due to the fact that most players will
like to feel they are actually doing business in given markets, and it is
hard, for example, to imagine selling winter clothes in central Africa.
When it comes to the distances, on the other hand, these influence the
transportation costs of goods between the manufacturing plants and
sales offices (or between sales offices themselves). The greater the distance, the higher the costs, which is obvious; however, it is important
to know that in this SMG version the costs are calculated in proportion
to the other distances. This means that the scenario developer defines
the transportation costs from point A to point B for a single unit of goods
and then the software calculates the remaining distances automatically.
It is therefore advisable to place these markets at reasonable distances, to
avoid situations where the majority of markets are concentrated within
one country and those where some markets are placed on the other side
of the world. It is also important to avoid situations where two markets
are placed in the same place on Google maps. This will break the calculation mechanism and the scenario will have to be modified again.

7.2.2. Customers
Another characteristic parameter of each defined market is the customers – or to be more specific, the actual demand for products which
were defined in a particular scenario. The demand indicates the maximum amount of goods that can be sold in a specific market. This maximum amount is shared between all the players; which means that if one
of the competitors is able to satisfy 70% of the demand, the other players
will only have 30% between them. This forces players to improve their
products to satisfy the customers better than their competitors.
The number and attributes of customers are not the same throughout
all markets. They are divided into customer groups which differ in their
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preferences for various product parameters, including the price and
their susceptibility to advertising. For product parameters and advertising, the minimal and preferred values must be defined. If a product does
not meet the minimal requirements, the customers will not be willing to
buy it. It works similarly for promotions, the cumulative influence created by advertisements must meet the specified marketing minimum.
The closer the actual values of a product are to the ones preferred by customers, the more products will be sold. For customer price preferences,
the situation is the opposite. Each customer group has a maximum price
level which they are able to pay. If a product costs more than the specified maximum price – the customers will not buy it.
Not all customer groups have to be included in all markets, some
markets may have more customer groups while others have less. The
overall demand share for each customer group is defined in %, and the
only rule which applies to customer group distribution is that the sum
of shares for each market should be 100%. If a customer group is not
present in a particular market its share is equal to 0%. Customer groups
are entities which differentiate buying behaviours in the market. In this
specific SMG version, each customer group has its own price preferences, and those preferences are the same in each market where this
particular group is present. If a scenario developer wishes to differentiate price preferences for the same customer group in different markets
(which would make the scenario closer to reality), they would need to
create several customer groups with the same name but different preferences, and then allocate those groups to different markets. This allows
customer behaviour to be differentiated across markets.
Among all the customers in a given market there is a group of buyers
who have no preferences at all. This group consists of 10% of customers
in each market and they make their buying decisions on a random basis. This mechanism has been introduced to simulate customers which
buy anything without any thought as to what they actually want. For
the sake of naming conventions within this SMG, this group has been
named dummy buyers. For detailed information on how demand satisfying algorithms work, please refer to chapter 6.1.
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7.2.3. Costs
When players decide to start a business in a specific market, they
must be ready to face the economic conditions in the particular location. Besides the specified demand, each market has its own cost values, which indicate how expensive or how cheap business activities
are in the given locality. Those variables represent some of the most
typical real life costs that companies need to pay in order to exist. They
include the amount of money needed to build a sales office of a given
size (small, medium or large). They also cover all expansion related
costs for each combination of sales office size; i.e. how much a player
needs to pay for developing his sales office from a small to a medium
one. Another cost category is upkeep costs. Maintaining a sales office
in a particular market is not free of charge. A sales office needs to be
provided with power and water supplies, the company must pay rent
for the leased premises and cover all non-employee related expenses.
The upkeep costs represent those elements. Another cost aspect is inventory warehousing costs, which differ across regions. During scenario development, the costs of storing each stock keeping unit (SKU)
need to be specified. Depending on the locality, keeping a particular
product type can be very expensive, for example storing fruit in hot
region consumes more funds than in cold ones. Those warehousing
costs per SKU represent all those issues which might apply to warehousing in specific regions. It is worth mentioning that all upkeep
and warehousing costs are specified in per-round values, therefore
the players will have to cover these costs in each subsequent round
of the game.

7.2.4. Working conditions
As in real world, the average working conditions of employees are
different in each market. On some markets average salaries may be
relatively high, while in others they may be quite low. The same rule
applies to pension expenses and available holidays. The scenario developer needs to specify the initial working conditions for each defined
market. These initial working conditions affect the effectiveness of employees working in either a sales office or production plant located in
a particular location during one game round. The specified average
working conditions force players to think about salaries and payroll
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related issues before they enter a specific market. Markets can also be
differentiated into those with cheap or expensive labour. Thanks to this
mechanism, scenario developers can simulate almost any employee related economic system in the world; indicating that, for example, employee costs in China are extremely low while those in Scandinavian
countries are very high.

7.3. Suppliers
It is commonly known that the production of goods requires supplies and materials as the basis for manufactured products. In real life
this matter is in many cases quite complicated and it is not uncommon
that several people within one company are employed just to manage
supplies. Moreover, the production of goods requires many types of
supplies, elements, ingredients etc. Companies often cooperate with
many suppliers, specialised to provide the required materials. The supplier mechanism in this SMG however has been extremely simplified
to make the game easier to set up, and to make it more playable. Each
product is manufactured by certain supplies which are provided by
one supplier for each player. No ‘bill of materials’ mechanism has been
implemented, reducing the whole supply management function to one
decision – choosing the right partner. Moreover, several assumptions
have been made concerning this functional part of the game. These assumptions have been listed below:
− Suppliers differ among each other only in the cost of various attribute
points,
− Suppliers have unlimited stock and are always ready to fulfil any
orders made by players. Even if all the players work with one supplier, they will be able to provide sufficient materials,
− All supplies are of excellent quality. There are no returns and manufacturing will never create faulty products,
− Suppliers always ship requested goods in the round which follows
the order. They are never late,
− Suppliers operate worldwide – the location of the players’ HQ is not
important. Supplier transfer costs are calculated within the point
costs,
− A player may choose to work with different suppliers in subsequent
rounds, and there are no penalties for changing a supplier (loyalty
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issues have not been implemented in this SMG). Any partner change
takes place during the round which follows the decision,
Suppliers never change their attribute costs. Although no functionality has been implemented to do this, if a scenario developer requires
attribute cost changes for suppliers such an effect might be achieved
by defining two suppliers with the same name; however, one of them
will not be available from the beginning of the game. Then after
a specific round, the scenario developer can define two unforeseen
events (see 7.4), one which will make the first supplier disappear and
the other which will introduce the second supplier,
A supplier will only break collaboration with a player if it disappears
as a result of an unforeseen event,
Players always pay for their supplies, there is no possibility to postpone or refuse payments,
Supplies are provided according to the JIT (Just-in-time) principle.
This means that the companies order only as many supplies as they
need for production during a specific round. It also makes supply
warehousing unnecessary.

7.4. Unforeseen events
It could be assumed that a standard game in an SMG roughly follows
the Ceteris Paribus principle, meaning that the market is relatively stable
and there is no external influence in market behaviour throughout the
game. It is however possible to introduce some unforeseen changes in
the market system within which the players interact. This mechanism
is called unforeseen events and can be introduced during scenario creation. Those events cause defined changes in elements accessible to the
players, after a specific number of game rounds. All events have two
things in common. The first thing is the description. For every event, the
scenario developer my write a description which will be shown to the
players the moment the event takes place. This should be an explanation
of what the cause was of the change the players need to face. The second
thing is the event type. There are 10 predefined types of unforeseen
events which have been described below:
− Financial bonus – this allows the game master to add (or subtract)
a certain amount of money to (or from) the players’ accounts. This
event is particularly useful if the game master notices that players
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have difficulties in funding their investments, or that they misbehave
and need to be punished. It is important to point out that in the
current version of this SMG, events will always affect all the players;
there is no possibility of differentiating or distributing the effect of
an unforeseen event among the various players,
− Accessible point change – during the scenario creation phase, the
initial number of accessible points for production line setup and
development is determined by the scenario creator (for reference
see 8.1.2). These initial values may change over time using this event
type. It allows the scenario creator to force players to invest in the
development of production lines after a specific number of turns,
− New supplier – this event causes a new supplier to emerge, offering
his goods at specified rates. To use this option however, a supplier
must exist which is not available from the beginning of the game,
− Supplier unavailable – this event is the opposite of the previous one.
In this case a supplier goes bankrupt or decides to end his business,
and the players are left with one supplier less to choose from,
− New location – due to certain factors described in the summary, a new
market can emerge where players can sell their goods. As with a new
supplier event, this one also needs a location which is not accessible
at the beginning,
− Location unavailable – an area disappears. The players lose all investments and inventories which were placed in this particular location.
The disappearance of a market might have been caused by some
political instability (i.e. riots in China caused by the dispute with
Japan over the Senkaku islands),
− New benefit – a new employee benefit is available to the players.
Works the same way as the two event types listed above,
− Benefit unavailable – a benefit is no longer available and the players
lose the money which they invested in this particular benefit,
− New training – a consulting company offers a new training course for
the players’ employees. To add a new training course it has to exist
beforehand, but will not be available from the beginning,
− Training unavailable – one of the consulting companies which offered
employee training has decided to reduce their portfolio. One training
course is no longer available.
All of the events listed above have two trigger options available. The
scenario creator either predetermines that a specific event should take
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place after a specific game round or it can be triggered manually by
the game master at an appropriate moment (see 8.4.3). One thing that
is important to know – if an event is to be available during the game it
needs to be created during the scenario/game creation phase. After the
game has started, there is no possibility of creating new events. This
means that if a game master would like to have the possibility of helping
out the players in a financial way more than one Financial Bonus event
should probably be created, each one for different amounts. This will
enable the most appropriate one to be chosen during the game.

7.5. Evaluation algorithm
For the purposes of grading students a mechanism which would
allow the game master to evaluate the performance of players had to be
developed. Because SMGs take into consideration many interconnected
variables, evaluating everything without a synthetic measure would
be almost impossible. That is why an algorithm has been developed
which is capable of generating a synthetic result after each decision
round, which can be used by the game master to compare with the
outcomes of the player’s decisions. The evaluation algorithm is based
on a set of factors chosen and defined during scenario creation. For this
SMG version eight factors have been made available which cover all
six functional areas of the game. These factors have been described and
presented below.

7.5.1. Marketing and Sales
The marketing and sales parameters are a synthetic representation
of player actions related to pricing, advertising and managing sales
channels. The better the players are with satisfying their customers, the
higher this factor will be. A high score in marketing and sales means
that the price policy of the player was well thought and executed, which
enabled him to sell significant amounts of goods. It can also mean that
the sales offices were well managed and that their efficiency was very
high. A low marketing and sales factor indicates that the players were
trying to raise their prices, concentrating only on the company’s profits
rather than paying attention to customer satisfaction. There are 3 possible sub-factors in this group, which are listed below.
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Price Index – this index represents the pricing performance of the
players. A modified logistic curve has been used to represent the changeability of the function. The notation for this index is as follows:
PI – the price index, calculated depending on the average price set up by
the player (Pp). If Pp < Pj then this index is calculated using formula (1) otherwise formula (2) is used
PPi – preferred price for customer group i
ppij – percentage of population i in market j
Pj – average price for market j calculated using formula (3)
a1 – this parameter indicates the steepness of the first half of the first part
of the final function for the interval 1 to 0. Equation (4) has been used to
calculate this parameter
a2 – this parameter indicates the steepness of the first half of the second part
of the final function for the interval 0 to ∞ (infinity). Equation (5) has been
used to calculate this parameter
b1 – this parameter indicates the steepness of the second half of the first part
of the final function for the interval 0 to ∞ (infinity). It is assumed that this
parameter equals 0.03
b2 – this parameter indicate the steepness of the second half of the second
part of the final function for the interval 0 to ∞ (infinity). Equation (6) has
been used to calculate this parameter
α1 – first break parameter (from 1 to 0). For the purpose of this SMG the
parameter is assumed to be 0.5
α2 – second break point (from 0 to ∞). For the purpose of this SMG the
parameter has a value of 0.5

1
PI =1 −

b * Pp − P j

1 + a1 * e 1
1



b1*  P j 



1 + a1 * e
1

−
−

1
1 + a1

1
1 + a1

1
b *( P −P j )
1 + a2
1 + a2 * e 2 p
PI =1 −
1
1−
1 + a2

(1)

−

(2)
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Pj

∑
=

n

PPi * ppij

i =1

(3)

n

a1 = e P j *α1*b1

(4)

a2 = e P j *α 2 *b2

(5)

b2 = 1.5b1

(6)

Sales Channels Effectiveness – this index shows the relationship
between the number of products a company has to offer in a market to
the maximum number of products they can actually sell. The index for
each market is calculated using formula (7); and then formula (8) is used
to calculate the final index. The notation for this index is as follows:
SCE – sales channel effectiveness index
SCEi – sales channels effectiveness in market i
PSi – Products sold in market i
MSCi – maximum sales capacities. This index is calculated using formula (7)
Di – the demand in market i
Qi – the number of products offered in market i
n – number of markets

 D if Qi > Di
MSCi =  i
 Qi if Qi ≤ Di
SCEi =

PSi
MSCi

∑
SCE =

n

SCEi

i =1

n

(7)

(8)

(9)

Sales Index – the sales index is a measure showing the percentage of
overall customers that have been satisfied by the company. The notation
for the index calculation is as follows:
SI – Sales Index
C – overall customer numbers (the sum of all customers on every market)
S – overall sales quantity (the sum of goods sold on every market)
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To calculate this index formula (10) was used. Although it is theoretically possible that the index will reach a score of 1 in a situation of full
customer satisfaction, due to competition and dummy buyers (for reference see 7.2.2) it will probably never reach this.

SI =

S
C

(10)

7.5.2. Operations
Operations parameters represent the outcome of production and
warehousing decisions made by players. They show whether manufacturing was efficient, and whether there were inventory shortages during the game. A high operations score means that players were able to
implement the just-in-time paradigm in their actions. It means that production was balance to completely satisfy given demand with minimal
or no stocks. A low score indicates that a large amount of production
capacity was not used by the player; or that the due to poorly managed
inventories, the player sold fewer goods than was achievable.
Production Effectiveness – this parameter is calculated in a similar
way to the Sales Channels Effectiveness factor explained previously. It
shows the relationship between the number of items a company has produced to the overall production capacity of their production lines. The
index for each production line is calculated using formula (12); while
the overall Product Effectiveness Index is calculated using formula (13).
The notation for this index is as follows:
PE – production effectiveness index
PEi – production effectiveness for production line i
PMi – products manufactured on production line i
PCi – production capacities of production line i. This parameter is dependent on the size of the production line and it is defined by the scenario developer. In a situation where more than one product is being produced on
a given production line, this factor is calculated using formula (11) rounded
down.
mi – number of products manufactured on line i
n – number of production lines

PCi' = PCi * 0.8mi −1 , if mi > 1 (11)
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PM i


PCi

PEi = 
 PM i if m > 1
i
 PCi'

∑
PE =

n

PEi

i =1

n

(12)

(13)

Stock Shortage – this parameter indicates situations in which players were able to sell more than they did, but failed to do so because of
the lack of available inventories. The index is calculated using formula
(11). The notation for this index:
SSI – sales shortage index
Si – supply on market i
Di – demand on market
n – number of markets with sales offices operated by the given player

SSI

 n Si
 ∑ i =1 D
i
if Si

n

1 else


Di

(14)

7.5.3. Human Resources
Employee Satisfaction – in the functional area of human resources,
only one factor has been defined. This index shows the overall satisfaction of employees. This indicates whether the players took care of their
employees with sufficient payroll earnings, pension rates and holiday
entitlements. It is calculated using formula (13).
Esi – Employed salesmen in round i
Epi – Employed production workers in round i
Ssi – Satisfaction index of salesmen in round i
Spi – Satisfaction index of production workers in round i
ESi – Employee Satisfaction index in round i
ES – Satisfaction index
n – number of rounds
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ESi =

( Esi Ssi ) + ( E pi S pi )
100( Esi + E pi )

∑
ES =

n

ESi

i =1

n

(15)

(16)

7.5.4. Finance
Debt Index – There is only one index synthesizing the outcome of
financial management and this is the debt index. Unlike the other indices this one is only calculated at the end of the game, as there are no
turn-related debt indices. A high debt index shows whether the players
ended the game with any unpaid liabilities towards financial institutions. A debt ratio of 0 means that either the company did not use external funding at all, or that it was able to pay off its debts before the game
finished. This index is calculated using the formula (14). The notation
for the calculations is as follows:
DI – debt index
Dt – total debt
Dr – debt remaining at the end of the last game round

DI =

Dr
Dt

(17)

7.5.5. Strategic management
Plan Fulfilment Index – Strategic management is a functional area
which has only one index in this SMG version. The index shows the accuracy of the players’ predictions specified in the planning and forecasting section of the strategic management tab (see 6.2.6). This parameter is
calculated in a similar way as the price index in the marketing and sales
section, except for sub-parameter weighting, which was not used in the
price index. The notation used in the calculations is as follows:
PFI – the plan fulfilment index. This index is calculated using formula (20),
after all sub-parameter based indices are calculated
PPi – planned value of parameter i. In this SMG version the parameter can
either be total sales, market share or profits
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RPi – real value of parameter i
PFi – plan fulfilment index for sub-parameter i. This parameter is calculated
for each subsequent parameter i. If PPi < RPi then formula (18) is used to
calculate the value, otherwise the formula (19) is used
wi – weight of parameter i
n – number of sub-parameters taken into account
a1 – this parameter indicate the steepness of the first half of the first part
of the final function for the interval 1 to 0. Equation (21) has been used to
calculate this parameter
a2 – this parameter indicate the steepness of the first half of the second part
of the final function for the interval 0 to ∞ (infinity). Equation (22) has been
used to calculate this parameter
b1 – this parameter indicate the steepness of the second half of the first part
of the final function for the interval 0 to ∞ (infinity). It is assumed that this
parameter equals 0.03
b2 – this parameter indicate the steepness of the second half of the second
part of the final function for the interval 0 to ∞ (infinity). Equation (23) has
been used to calculate this parameter
α1 – first break parameter (from 1 to 0). For the purpose of this SMG the
parameter is assumed to be 0.5
α2 – second break point (from 0 to ∞). For the purpose of this SMG the
parameter has a value of 0.5

1
1
−
b1 *( PPi − RPi )
1 + a1
1 + a1 * e
PFI i =1 −
1
1
−
b1 *( − RPi )
1 + a1
1 + a1 * e
1

PFI i =1 −

1 + a2 * e

∑
PFI =

− b2*( PPi − RPi )

1
1−
1 + a2

n

w * PFI i

i =1 i

n

−

1
1 + a2

(20)

(18)

(19)
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a1 = e P j *α1*b1

(21)

a2 = e P j *α 2 *b2

(22)

b2 = 1.5b1

(23)

7.5.6. Optimization functions1
To calculate general indices, optimization functions have to be used
in order to normalize the result. There are several types of function
which are chosen for both the general score calculation and the calculation of subsequent factors. All available optimization functions have
been described below, with all the necessary details. A standard methodology for describing mathematical algorithms has been used to present
these functions. First, the assumptions have been listed. Then the algorithms have been described. At the end, a mathematical justification of
the proposed mechanism is given.
Assumptions
Every company can have the following six areas of activity: Marketing and Sales, Operations, Research and Development, Human Resources, Strategy, and Finance. For every area certain criteria are defined.
Weightings are attached to every criterion, as well as to every location.
Each criterion also has a range of values attached to it. The weightings
are established by the administrator, who also decides which method
to choose for counting the overall result.
The decision maker (DM) is asked to choose the value of every criterion from a range of possibilities.
After that, in every round, for every DM, the overall result is calculated.
Notation
Let us introduce the following notation.
K – the total number of Decision Makers,
k – the index of Decision Makers, k = 1, …, K,
The description of optimization functions in SMG has also been published as a part of
M. Anholcer, K. Fuks, P. Januszewski, Virtual Strategic Management Games as a Tool for Business
Education; Management: Science and Education 2013, Vol. 2, No. 1.
1
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I – the total number of locations,
i – the index of locations, i = 1, …, I,
J(i) – the total number of criteria in location i, i = 1, …, I,
j – the index of criteria, j = 1, …, J(i),
mij, Mij – respectively, the minimum and the maximum values of criterion
j in location i,
xkij – the value of criterion j in location i attached to DM k,
ykij – the normalized value of criterion j in location i attached to DM k,
wij – the weight attached to criterion j in location i by the administrator,
wi – the weight attached to location i by the administrator,
mi, Mj – respectively, the minimum and the maximum results obtained by
all the Decision Makers in location I,
Xki – the result for the result of DM k in location i,
Yki – the normalized value for the result of DM k in location i,
Rk – the overall result for DM k.

The administrator may select either balanced growth or those Decision Makers that are best in some chosen way. In order to do this,
transformation functions will be used. First is the neutral, linear function F1:

F1( x ) = x
The function that selects the best Decision Makers in a certain location is the exponential function:

ex − 1
F 2( x) =
e −1
The third function, preferring balanced growth, is the following form
of the logarithmic function:

F 3 ( x ) = ln ( ( e − 1) x + 1)
Thus we introduce the following additional symbols:
Fi – the type of function chosen for location i, Fi ∈ {F1, F2, F3},
F – the type of function chosen for the overall result, F ∈ {F1, F2, F3}

Each criterion can be either minimized or maximized (this is also set
by the administrator).
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Algorithms
The following algorithms have to be run in order to calculate the
overall result for every DM. We start with evaluating the chosen criterion i for every DM. One of things we have to do is to normalize the
results. In cases where a criterion has to be minimized, the values are
normalized in the following way:
k
ij

y =

M ij − xijk
M ij − mij

(1)

In cases where a criterion is maximized, the following formula is
used:

yijk =

xijk − mij
M ij − mij

(2)

The following algorithm is performed for every Decision Maker k.
Algorithm 1 (calculating the values for chosen location i)
Input: the values of weights, minima, maxima and the values of the criteria.
Output: the result of DM k for every location i.
{initialize the result for the area}

X ik = 0

for j = 1 to J(i) {for each criterion in the area i}
begin
		
{normalize the value of the criteria}
		
if the criterion j in the area i is minimized then
			
begin
				
calculate the normalized values ykij using the formula (1)
			
end
		
else
			
begin
				
calculate the normalized values ykij using the formula (2)
			
end
		
{update the result for the area}
		
end

X ik := X ik + wij Fi ( yijk )
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The next step is the calculation of the maximum and minimum value
of the result in every location. This algorithm is performed for every
location i.
Algorithm 2 (calculating the minimum and maximum for every location)
Input: the values of Xki for every Decision Maker k.
Output: the maximum Mi and the minimum mi.
{initialize the minimum and the maximum}

M i := X i1

mi := X i1
for k = 2 to K {for each remaining Decision Maker}
begin
		
{update minimum and maximum if necessary}
		
if Mi < Xki then Mi := Xki
		
if mi < Xki then mi := Xki
end

The next algorithm allows the overall results for all the Decision
Makers to be calculated. As in the case of Algorithm 1, the results also
have to be normalized, this time taking into consideration the minimum
and the maximum calculated using Algorithm 2. Also implemented is
the fact that this time all the results are supposed to be maximized, thus
only a formula analogous to formula (2) is used:

Yi k =

X ik − mi
M i − mi

(3)

This algorithm is performed for each Decision Maker k.
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Algorithm 3 (calculating the overall results)
Input: the values of the results X ki for every location, and the weights of the locations
wi set by the administrator.
Output: the overall result
{initialize the overall result}

Rk = 0

for j = 1 to J(i) {for each criterion in the area i}
begin
		
{normalize the value of the results for the areas}
		
calculate the normalized values Y ki using the formula (3)
		
{update the overall result}
		
end

R k = R k + wi F Yi k

Mathematical justification
The mathematical justification for the above algorithms is presented
below. First of all it should be observed that all three chosen functions
(F1, F2 and F3) are increasing and they transform the interval <0, 1> onto
the interval <0, 1> (in other words, for every function):

F1, F 2, F 3 : 0,1 → 0 1
The above is a bijection and is increasing. Thus they can be used as
transforms, because they do not change the order of the objects (in this
case the Decision Makers) and they guarantee that the best object will
obtain grade 1, and the worst – grade 0.
Three chosen functions are of a particular convexity: the exponential function F2 is strictly convex; the logarithmic function F3 is strictly
concave; and the linear function F1 – convex and concave, but neither
strictly convex nor strictly concave. In such a situation, the function F1
may be treated as a neutral one – it does not prefer either large or small
changes in results. On the other hand we have the following for every
value of the x and y result and for every α ∈ (0,1):

F 2 (α x + (1 − α ) y ) < α F 2 ( x ) + (1 − α ) F 2 ( y )

This means, in particular, that an increase in the value of a partial result causes more than a proportional increase in the transformed result

Chapter 7. Game scenarios in strategic management games

179

(the increasing scale effects). Analogously, in the case of the logarithmic
function, we have the following:

F 3 (α x + (1 − α ) y ) > α F 3 ( x ) + (1 − α ) F 3 ( y )
Therefore, the effects of scale are decreasing and a balanced development is preferred.

7.5.7. Conclusions on the evaluation mechanism
Although the evaluation algorithm is a powerful tool, great caution
is advised when using its results to grade students. The functions described in this chapter can be a good basis for evaluation because they
standardize the results, but detailed observations of the players must be
made in order to distribute the final grades among them in a fair way.
The results generated by the optimization functions are relatively good
for comparing different team’s decisions, but the algorithms are not
able to foresee why players decided to make the decisions which they
made. Sometimes players will decide to take a decision with a strategic
plan behind it. It is possible that the evaluation mechanisms will give
these players a low score because – in the short run – this decision was
evaluated as being poor. In the long run, however, a decision like this
can generate a competitive advantage. In this case it would appear that
according to the game mechanisms the players are not very good, but
this does not have to be the case. Evaluating decision making games has
been described elsewhere in this book. For reference see 8.4.

Chapter

8

Creating and managing a game
scenario in SMG
Piotr Januszewski*

This chapter has been dedicated to the administration of SMG scenarios and games. It has been divided into two parts. The first one describes the process of scenario development. It provides all the necessary
information and references to start designing a scenario. The description
of an additional MS Excel based tool, which may provide help in setting up and balancing the game parameters, has been included as well.
The second part provides all the necessary information to administer
the game itself. It covers the whole administration process; from game
initialisation, through player assignment, to generating reports and user
feedback.

8.1. Scenario creation panel
To start a game within this SMG, the first things that have to be
taken care of are scenarios. Scenarios are the core of all games, as described in chapter 8. The parameters defined in a scenario are used
by the game’s algorithms to specify the behaviours of subsequent elements in the game, like customer behaviour, market demand, the costs
of suppliers, etc. The scenario creation panel, which could also be called
the scenario creation wizard, consists of 11 steps in which the scenario
∗
Poznan University of Economics, Faculty of Management, Poland, e-mail: piotr.januszewski@ue.poznan.pl
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creator defines all the parameters which are needed for the game to
function properly. There are numerous single parameters and sets of
parameter, as well as description boxes that need to be filled in. All the
elements of the creation process will be covered in this chapter. After
providing input for each text field contained in a specific creation step,
the scenario creator moves on by clicking the Next button
. The
application automatically saves the scenario creation progress after each
step, allowing the user to continue the creation process at a later time
if he is forced to stop for some reason. Some parameters have a green
pencil icon
or a red cross icon
on their right hand side. Both icons
indicate that this is a parameter set, that can be either edited or deleted
with any restrictions applying to the whole set.

8.1.1. Parameter sets
Some parameters are closely grouped together because of the strong
relationship between them. These groups will be referred to as parameter sets. The main idea behind parameter sets is reusability. When a scenario developer defines all the parameters in a set, he will be able to use
this set in further scenarios without the need for defining the various
parameters all over again, which is a convenient way to reuse a once
defined set of parameters. Moreover, it ensures that parameters which
are closely related to each other will be used with specific values, and
will not be changed by game administrators. The downside of this approach is flexibility – if a parameter set is allocated to a scenario which
has been used as the basis for a game which has already been started,
this parameter set will be treated as locked. This means that no further
modifications will be permitted to this particular set. There will not be
any possibility to delete this set either, as long as a game based on this
particular set of parameters exists and is currently running. Although it
might seem strange, the above mentioned approach ensures data consistency and prevents a scenario developer from changing sets which
are already in use by other people. All sets have a common parameter
called Parameter set name which is used to identify a set for further usage. It is simply a short text box in which the scenario creator can define
a meaningful name for his set of parameters, i.e. Beer game employment
parameters.
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8.1.2. General steps 1 and 2
The first two steps of the scenario creation panel cover all the basic
game parameters. Some of them are purely descriptive, and do not have
any influence on the game’s behaviour, while other are used by the
engine to calculate the outcome of decisions made by players. The first
step (see Figure 8.1) contains the following parameters:
Figure 8.1. Scenario creation step 1

Scenario name – this is the name of the scenario or in the case of setting
up a game – the name of a specific game. It is only used by the administrator to manage existing games/scenarios and to differentiate between them.
Summary – the summary is a descriptive parameter, not connected
to any calculation mechanism. It should be used by the scenario creator
to specify the background for the players, describing the market, the
economic situation, what happened and so on. The summary will only
be shown to the players at the beginning of the first turn of play, and is
then available through the upper menu for reference. For more information about the descriptive part of a scenario, please refer to 7.1.
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Basic language – this parameter is used to specify the native language for a given scenario.
Currency – the currency parameter is used in all calculations which
are related to money. The currency has three sub parameters that have
to be defined in order to function properly, these are:
− ISO code – the currency code defined by the ISO international standard, i.e. EUR for Euros. This parameter is mandatory,
− Currency name – the name displayed for a given currency, i.e.
Euro,
− HTML code – some currencies have a special character which indicates the currency, i.e. €. These special characters have a specific sign
used by web-browsers to render them. For the € sign the HTML code
would be &euro; or &#8364;. This parameter is obligatory.
During the game play, if a specific HTML code has been defined, it
will be rendered by the browser; if not – the ISO code will take its place.
In this version of the game, currency exchange mechanisms have not
been implemented, therefore only one currency per scenario is permitted. All transactions are performed using the specified currency.
Number of rounds – this parameter specifies the length of the game.
It is up to the scenario developer to define its value, although it needs to
be an integer number greater than 0. After the last specified round has
been closed, the evaluation of the game takes place and the players are
not allowed to make any more decisions.
Maximum number of teams – it is possible to limit the number of
teams which can play a single game at once. This parameter must have
an integer value greater than or equal to two (at least 2 teams must play
the game).
Maximum players per team – this parameter ensures that each team
has no more than x players. Again, this parameter must have an integer
value greater than or equal 1 (there must be at least one player allocated
to each team). It is worth mentioning that there are only 5 functional
roles defined, so any player above the 5th will have no permissions for
do anything.
Initial money – this parameter indicates the initial money the players possess at the start of the game. It is crucial to have this parameter
at a level that forces players to make money in order to survive but at
the same time allows them to play through the first few rounds during
which they will invest in new assets. The initial money will always be
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specified in the currency chosen as one of the previously mentioned
parameters.
Maximum emergency loan – this parameter indicates how much
money the players may borrow from financial institutions throughout
the game. It does not change over time and should be carefully balanced
in relation to players’ initial funds.
Product Attribute 1, 2 and 3 – this SMG version allows the usage
of three attributes which will characterize a product. By default these
parameters are named Eco, Tech and Quality. There is, however, the
possibility of changing the names of these parameters to fit the desired
context (i.e. a Tech parameter would not be appropriate for a scenario
which is based on producing and selling vegetables) and Fresh used
instead.
Initial maximum values – these parameters describe the maximum
values available to the players from the first turn when configuring the
production line. These values may however change over time as the
result of unforeseen events. Letting players configure their production
lines to maximum values from the beginning will lower their interest in
the R&D section during the game (see 6.2.2).
Satisfaction factor weights – the employee satisfaction function is
calculated using weighted factors from three variables: Salary, Pension
and Holidays. While most of these parameters are calculated dynamically, the weights are not, as they are defined in the three given fields.
The second step called general parameters (see Figure 8.2) contains
the parameters listed below. Most of them are actually parameter sets,
as indicated by the accompanying icons.
Customer group changeability – this SMG allows you to define a demand changing behaviour based on the overall performance of the players. If a certain percentage of customers are satisfied, the whole demand
may change. With this particular set, the game scenario developer may
specify whether the overall demand will change if a given threshold is
reached. For instance, he may assume that customer groups will change
by +5% if more than 90% of demand is satisfied.
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Figure 8.2. Scenario creation step 2

Prediction bonus – in the Strategic Management area of the game
interface, the players have the possibility to specify their predicted
volumes of sales, profits, etc. in future game rounds. Based on their
assumptions, the players may gain a financial bonus for prediction accuracy, which is specified in this parameter set. The scenario creator has
to specify weights for the sales, profit and market share factors as well as
the maximum reward (funds) that the players may receive. They are also
obliged to limit the prediction accuracy, setting up function constrains.
Otherwise the players will get funds even if they miss their prediction
by 300%. For more information on prediction bonuses and the algorithm
for calculating it, see 7.5.5.
Production line capacities – this set of parameter is used during the
game wherever production lines are concerned. The scenario creator
needs to specify line capacities (the maximum no. of items that can be
manufactured) and worker capacities (the maximum no. of workers that
can work on this specific line) for each line size.
Sales office capacities – this parameter set is similar to the above,
except it describes sales offices. The difference is that the scenario designer specifies the Stock Keeping Unit capacities (which indicate how
many product items a particular sales office may keep in stock) and the
sales capacities (a parameter indicating the maximum number of items
that may be sold) for each sales office size.

Chapter 8. Creating and managing a game scenario in SMG

187

Standard production per worker and Standard sales per salesman
– these two parameters indicate the efficiency of a production/sales worker at an effectiveness level of 100%. The effectiveness level will of course
vary during the game depending on the decisions made by players.

8.1.3. Step 3 and 4 – game areas configuration and transfer
costs setup
The third and fourth step of the scenario configuration wizard contains parameters related to markets, understood as geographical locations marked on Google maps. The framework of this SMG uses Google
API1 for its map displays and distance calculations.
Figure 8.3. Location insertion dialog

In the game locations step, the scenario developer has the possibility
of either choosing a previously defined set of locations or defining their
own locations. After clicking on the Add new location button, a location
dialog box will appear (see Figure 8.3). The scenario designer can then
specify the name of the given location and the location coordinates using
the Google Maps search bar at the bottom of the screen. It is important
to specify the locations of all the markets correctly. Failing to do so will
almost definitely result in transfer cost calculation errors. The separation
1
API – application programming interface – a software specification containing information on how external software components should interact with the given program.
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of a markets real geographical name and the name defined by the scenario designer was introduced for flexibility reasons. It is therefore possible to select a specific city on the map, but to name the market after
its country. It is also possible to name cities using a desired language;
i.e. a market located in London could be named Londres if the scenario
language is French.
Besides the necessity to define the name and map location, there are
also other parameters which need to be defined for each market. Those
parameters include:
Initial customer demand – this parameter indicates the maximum
demand in a given market. The given demand will be split among the
customer groups defined in subsequent steps. If the changeability parameters mentioned in 8.1.2 are set to 0 – this value will not change
over time.
Basic warehousing and upkeep costs – the first parameter indicates
how much it costs to store 1 SKU for one round in a sales office located
in this area. The latter indicates the cost of running a business office for
one round.
Sales office setup and development costs – the first parameter set
indicates the various setup costs for sales offices of given sizes. The
second one specifies how much money has to be spent on developing
a sales office from size A to size B. It is crucial to balance these two sets
of parameters, otherwise bizarre decisions may be taken by the players;
if for instance the development of a sales office is more expensive than
building a new one of the desired size.
Average working conditions – workforce efficiency is calculated dynamically throughout the game based on the average working conditions
offered by all players in a specific location. The three parameters in this
parameter group – salary, pension and holidays – are used to calculate
the base effectiveness of the players’ workforce during the first round.

8.1.4. Step 5 – Customer groups
In the 5th step (see Figure 8.4), consumer groups and their distribution throughout the various markets can be defined. After clicking the
Add new customer group button, an input panel appears allowing the
scenario developer to define new consumer groups for his scenario.
Each customer group is characterized by a set of parameters listed and
explained below:
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Group name – the name of a specific customer group. Each group
should have a unique and self-explanatory name.
Group description – the value of this parameter is shown to the
players when they want to obtain information concerning a specific
customer group. The amount of information given to the players is dependent on the scenario developer.
Attribute 1, 2 and 3 minimum and preferred – for each of the three
defined product attributes, a minimum and preferred value needs to
be defined. It is used as a base to calculate the fulfilled demand during
a decision round. Products have to meet at least the minimum value for
each attribute in order to be sold. It is important, therefore, to think those
values through; otherwise the players will not be able to sell anything
during the game.
Price maximum and preferred – those two values are taken by the
demand computing algorithm to calculate the final outcome. They
function very similarly to the above parameters with the exception that
a product will have a demand of 0 if its price is set above the maximum
price limit for a customer group.
Figure 8.4. Step 5 – customer group definitions
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Marketing minimum and preferred – each promotion type has an
influence value for specific customer groups. The sum of the influence
values must be greater than or equal to the specified minimum marketing parameter. Caution – setting a high value for the minimum marketing parameter will result in low sales, because players will be forced to
invest a lot in marketing. And if they do not invest in marketing they
will not be able to sell anything.
Below the customer group input panel is the customer in locations
section. In this section the percentage of subsequent customer groups in
the whole population for every market is defined. The initial % values
within each area must add up to 100%. The include checkbox specifies
whether a specific customer group is represented in a specific market or
not. In the Group name column, details concerning each consumer group
are listed in parentheses after the group’s specified name.

8.1.5. Step 6 – Promotion management and employee influence
configuration
The 6th step of the scenario creation panel is divided into two sections. The upper one refers to promotions, the lower one to employee
influence. In the upper section (see Figure 8.5) two types of promotion
can be defined: ad. channels (product ads) and global ads. While advertising channels refer to a specific product, global ads affect all merchandise offered in the market. For both promotion types similar parameters
need to be specified. The include checkbox is, as always, an indicator
whether the given promotion type is used in a particular scenario or
not. The other parameters are as follows:
Ad. channel name / global ads name – as with all name parameters
they do not affect the game directly, but a meaningful name enables the
players to manage their promotional campaigns with greater ease.
Cost (ad. channel only) – this is the cost which has to be paid for each
instance of a particular advertisement per product per round; i.e. four
newspaper ads at a cost of 100 $ for two products for one round would
cost 4 × 2 × 1 × 100 $ = 800 $.
Cancel cost (ad. channel only) – there is the possibility of buying advertisements in advance for more than one round. If the player decides, however, to cancel the advertisement before the specified number of rounds
elapses, he will have to pay the cancel cost which is defined here.
Initial cost (global ads only) – global ads have an initial cost that
is charged when the ads become active. Turning global ads off costs
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nothing; however, re-enabling them will cause the player to pay the
initial cost one more time.
Cost per round (global ads only) – after the initial costs, global ads
have a much lower upkeep cost which needs to be paid each round.
On/off (global ads only) – the ads can be either enabled from the
beginning of the game, or not.
Customer group influence – for each customer group the influence
needs to be specified. Influence affects the marketing preferences of customer groups. When setting up the influence, the scenario developer
should remember two things: 1) global ads can be bought (activated)
only once and their influence does not change as long as players pay their
upkeep costs; and 2) ad. channels stack up, which means a player can buy
more than one promotion for a specific product and the influence of these
promotions will be added together to give a final influence factor.
Figure 8.5. The promotion section of step 6
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The lower section (see Figure 8.6) contains game elements which can
be used to boost the effectiveness of employees in both production lines
and sales offices. Training courses and benefits give employees a temporary increase in effectiveness. Benefits are always bought for one round
only while training can be purchased to last for several rounds. Each
benefit and training course has the include checkbox which determines
whether it is included in the scenario or not, and they both have an
accessible since the beginning checkbox which shows whether the specific
training course or benefit can be used in the first round. Benefits and
training courses not available from round 1 can be made accessible by
defining an appropriate turn event. Training courses and benefits are
characterized by the following parameters:
Benefit name / training course name – as with all name parameters,
they do not affect the game directly, but a meaningful name enables the
players to manage their employee related parameters with greater ease.
Cost – for benefits this is a one round expense, for training courses
this is a per turn expense.
Cancel cost (training only) – if a player decides to cancel the training
of his employees before the end of the previously specified turn, he will
have to pay a cancel cost.
Productivity increase – this is the effectiveness increase in percentages. It is therefore a modification factor for the base effectiveness calculation based on other parameters; i.e. if a player’s production workers
have an effectiveness of 80% and a chosen benefit will increase it by 5%,
the final productivity would therefore be 84% (80 * 1,05).
Figure 8.6. The training and benefits section of step 6
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8.1.6. Step 7 – suppliers and products
This step is divided into 2 sections and allows the scenario developer
to define suppliers which will be available to the players during the
game as well as predefined products assigned to all players from the
beginning of the simulation (see 7.3). The first section focuses on suppliers. For each supplier six parameters have to be specified:
Include – this checkbox works the same way as any other include
checkbox in the scenario creation panel.
Accessible from the beginning – specifies whether a given supplier
is accessible from round 1. If not, it will be able to arise as a result of
a turn event (see 7.4 for reference).
Selected – this option specifies which supplier is used by default by
the players even if they do not specify it.
Supplier name – a meaningful name for each supplier must be defined.
Figure 8.7. Supplier and product definitions
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Point costs for parameter 1, 2 and 3 – this is where the differentiation of suppliers takes place. Each of these values specifies how much
money the players need to pay for each point allocated to a manufactured product. For further details see 7.2.3.
The second section allows the scenario developer to create a predefined product for all players. The product details consist of an include
checkbox, a name parameter and three attribute fields related to the
specified product parameter names. It also contains a list of all ads defined in step 6 (see 8.1.5). For each of the listed ads, the quantity and the
remaining rounds parameters must be defined.

8.1.7. Step 8 – development costs
This step contains one parameter set – the construction/development
parameter set. The set is divided into two sections, the production line
section and the product section. The product line section (on the left
– see Figure 8.8) consists of the five parameters listed below.
Base creation cost – the cost of creating a new product. This represents the initial cost of salaries for designers and researchers, laboratory
costs, etc.
Base development cost – this cost is used whenever a player decides
to develop his or her existing product. Similar to the above, it represents
the researchers’ fees, etc.
(x3) Attribute parameter costs – this is the cost for each attribute
point allocated to a given new/developing product.
The right hand side of the parameter set contains all the parameters
connected to production lines. There are three parameter groups within
this section of the parameter set:
The setup group – the small, medium and large costs indicate the
amount of money players need to spend on building a new production
line of a given size.
The development group – the X -> Y parameters (small -> medium,
medium -> large and small -> large) indicate the cost of developing an
existing line of size X to a line of size Y. It is very important to balance
the values of development and creation cost.
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Figure 8.8. Development and creation costs for products
and production lines

Attribute parameter 1 and 2 – these two values indicate the amount
of money which needs to be spent on each attribute point allocated to
a new or developing line.

8.1.8. Step 9 – initial production lines and sales offices setup
The 9th step of the scenario creation process allows the scenario developer to specify the initial sales offices and production lines which the
players start the game with. The parameters for both asset types are very
similar (see Figure 8.9) therefore they will be listed only once.
Line/office name – the name of a given production line/sales office.
Although it does not affect the game it is easier to manage a list of assets
if they have meaningful names.
Line/office size – the size of a given asset. It can be small, medium
or large. Other sizes are not available in this SMG version.
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Attribute parameter 1 and 2 (production line only) – the attribute
parameters of the production line.
Location (sales office only) – the area in which the sales office is
located. Production lines are always located in the company’s headquarters.
Employment – the number of salesman/production workers employed at a particular asset.
Salary – the salary offered to the salespeople/production workers
employed.
Pension – the pension rate offered to the salespeople/production
workers employed.
Holidays – the number of free days that the salespeople/production
workers may have.
Figure 8.9. Initial production line and sales office setup
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Employee benefits – a list of all available benefits which can be either
turned on or off for the workforce of a particular assets.
Employee training – a list of available training courses which have
a specific number of rounds specified for each asset.

8.1.9. Step 10 – turn events
This step allows the scenario developer to create turn events available during the game. The upper section of the creation panel contains
all the initial values which can be used as reference when creating the
events. The lower part consists of addition panels which can be used to
create new events. Each panel will be visible after clicking the Add new
turn event button. For every panel, five fields need to be filled in.
Figure 8.10. Step 10 – turn events
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Include – this checkbox needs to be ticked for the event to work in
a particular game/scenario. Deselecting this option will turn the event off.
After round – this field determines the game round after which the
particular game event will be triggered. If the not predetermined option
remains selected then the event will have to be triggered manually by
the game master.
Description – this field contains the textual explanation which will
be shown to the players the moment the event takes place.
Type – the event type is a predefined list containing 10 available
event types. For more information on event types see 7.4.
Details – the last parameter is dependent on the event type. Table
8.1 below contains the list of the various detail parameters and their
description depending on the type of event.
Table 8.1. Turn event parameter description
Event type

Parameter

Description

Financial bonus

Amount

The amount of money the players
should gain/loose

Accessible points
change

attr. 1 / attr. 2 / attr. 3

The new maximum values for
various parameters.

New supplier

List of unavailable
suppliers

The chosen supplier will be available to the players for the rest of the
game.

Supplier unavailable

List of available suppliers

The chosen supplier is no longer
available to the players.

New location

List of unavailable
areas

A new market emerges and will be
available to the players for the rest
of the game.

Location unavailable

List of available areas One of the existing markets disappears including all sales offices/inventories owned by the players.

New benefit

List of unavailable
benefits

A new benefit is available to the
players.

Benefit unavailable

List of available
benefits

One benefit is no longer available
to the players and the usage of the
chosen benefit is automatically
cancelled for each player using it.
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Event type

Parameter

Description

New training

List of unavailable
training courses

A new training course is available to
the players

Training unavailable

List of available
training courses

One training course is no longer
available to the players and the
usage of the chosen course is
automatically cancelled for each
player using it.

8.1.10. Step 11 – evaluation algorithm setup
The last step of the scenario creation wizard is probably the most
difficult one, and it requires a good understanding of the evaluation
mechanism. For details concerning this algorithm, refer to 7.5.
The evaluation parameters set, shown in Figure 8.11, consists of two
sets of parameters and five parameter groups, on the basis of which
the final score will be calculated. The parameters for each set are: the
parameter set name, which is the standard name parameter used to understand the context and for reusing the whole set; and the global function
type parameter, which has three possible values: linear, logarithmic and
exponential. For a throughout description of each, see 7.5.6. The five parameter groups refer to the five main functional areas of the game. Note
that all groups of parameters are included in the evaluation algorithm
by default. The weight parameter indicates how important a particular
group is from the point of view of the whole mechanism. The values of
the weight parameters have to be in range from 0.00 to 9.99. For each
parameter group, a separate function can be used to calculate the result.
The include checkbox indicates whether the parameter on the right hand
side of this checkbox is taken into consideration when calculating the
score for a specific parameter group. The last parameter which needs to
be provided is the weight parameter for each sub-parameter. This value
should also be in range from 0.00 to 9.99.
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Figure 8.11. Optimization parameter set in step 11

8.1.11. Saving the scenario
Although this SMG saves the scenario after each click of the next button, the whole scenario is only saved when the creator finishes the 12th
step. He can there specify whether the modifications should affect only
a specific game or the scenario itself. The two possibilities are differentiated by putting an appropriate name in the Update existing scenario text
field. After the scenario developer saves the last step, the scenario is
ready to be launched as a standalone game.	

8.2. Scenario creation support tools
The process of creating a new scenario in an SMG is not an easy
one. Most people think that preparing a scenario for a computer-based
simulation game is similar to writing a case study with some sample
data attached to it. Unfortunately they are completely wrong. The introductory part in both cases may seem similar, because a text-based
description of the economic background, history and situation is mandatory. The other elements however differ completely. In case studies
some sample data is normally provided and the students need to figure
out how to use it. In simulations however, data is the basis on which
algorithms calculate the results of decisions made by students. This
means that in the latter case – data is king. Moreover subsequent data
elements are related to each other, meaning that changing a particular
parameter can cause a change in many others. It is therefore very hard
to set up all the necessary parameters in a way which enables the game
framework to function properly, especially without complex knowledge about the game logic. To help scenario developers in their difficult
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journey a support Excel spreadsheet has been prepared, which should
help them establish the first version of their scenario. The spreadsheet
is, however, just a support tool, it will not do everything by itself, and it
is not guaranteed that the whole scenario will be balanced based on the
defined values. The tools main purpose is to make the game playable
so that it will not crash after the first turn. Caution is therefore advised
when using this tool.
All the calculations made in the spreadsheet are based on a set of
assumptions. It is assumed that companies start with one small production line, no offices, and during the first turn the players will decide to
open one small office where their headquarters are located. This setup
does not require transfer costs to be taken into consideration. If a scenario developer assumes something else, based on the character of their
scenario or for any other reasons, they should adjust their parameters
to match that particular case. The spreadsheet has five sections; four
of them correspond to the appropriate steps in the scenario creation
wizard, and the fifth section contains predictions. The yellow coloured
cells are cells which need to be filled in by the scenario developer, and
the rest is calculated based on Excel formulas. The first two steps are
shown on Figure 8.12.
Figure 8.12. Support Excel sheet step area 1 and 2

Most of the parameters shown in Figure 8.12 are totally dependent on
the scenario developer and the characteristics of the scenario. They will
differ tremendously depending whether the product is a high-quantitylow-margin or a low-quantity-high-margin type.
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The margin + fixed costs parameter represents the estimated percentage
which will cover fixed costs and allow the players to generate income.
The customer interest parameter is a prediction concerning how many
customers will actually be interested in buying the player’s goods after
the first decision round.
The values in the maximum efficiency area are calculated according
to the following formula:
Max Efficiencysize = Productivity * Capacitiessize
For sales offices the productivity variable above equals the sales per
salesman cell in the spreadsheet while for production lines, it equals to
the production per worker cell. Theoretical gains are values used in further
calculations for establishing the theoretical outcome of the first turn.
They are calculated based on the following formula:
Theoretical Gains = Max Efficiencysize * Theoretical Income Per Unit
* Customer Interest
Most parameters contained in the 3rd and 5th step simulation should
be clear because they are equivalents of the parameters found in the
scenario creation wizard. These parameters are strictly connected to the
character of the scenario and cannot be calculated automatically. There
are, however, five parameters which may not be clear at first glance.
Theoretical increase in value – this parameter is used to calculate the
theoretical gains which a company can achieve by developing its sales
office from a small size to a larger size. It is directly used to calculate
the sales office setup costs and indirectly to calculate the sales office
development costs. The following formula has been used to calculate
various theoretical increases in value (TVI):
TVIsize = (PLine Capacitybigger – PLine Capacitysize) * TIncome Per Unit
+ TVIsmaller
Amortisation rounds – this parameter is used to compute the setup
costs for company sales offices. It indicates for how many rounds a player needs to sell the maximum amount of goods at a specific sales office
in order for the investment to break even. It is important to notice that
this parameter has nothing to do with finance or bookkeeping. The sales
office setup costs for market ‘i’ are calculated as follows:
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SOSetup Costi = AmortisationRnds * Population Factori * Theoretical
Gain Increasei
Population factor – this parameter shows the potential of a given
market in comparison to average market conditions. It is used to calculate other parameters proportionately. The equation to calculate the
population factor for market ‘i’ is as follows:
Population Factori =

Customer Demandi
Avg Customer Demand

Upkeep base – the upkeep costs are calculated in proportion to the
market size determined by the population factor for each market. To
calculate the upkeep costs, however, a base cost needs to be provided.
Then the upkeep cost for market ‘i’ can be computed in the following
way:
Upkeep Costi = Upkeep Base * Population Factori
Time loss factor – this parameter was introduced to help the scenario developer balance the relationship between sales office setup and
development costs. It represents the bonus a player gets for deciding
to develop an existing sales office instead of building a new one. The
development costs are then calculated using the following equation:
Dev Costsmaller -> larger = (Setup Costlarger – Setup Costsmaller)
* Time Loss Factor
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Figure 8.13. Support Excel sheet step area 3 and 5

The last element of the Excel spreadsheet is the first turn prediction
section (see Figure 8.14). This section has only two fields, which in order
to get the final result need to filled in. These two fields are the initial
salesmen and worker count. Both parameters are based on the assumptions concerning the number of employees the players will hire during
their first turn. After filling in these two values a theoretical balance is
calculated, being the sum of all the costs and the theoretical gains for
each location. The outcome is an expense prediction for each market.
The light green cell indicates the lowest initial balance. The initial money
available to the players should therefore be greater than the absolute
value of the computed number.
Figure 8.14. Support Excel sheet first turn predictions
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The simple tool described above should help the scenario developer
in setting up the parameters in such a way that the initial amount of
money available to the players should cover all reasonable expenses
during the first turn of the game. Moreover, most relationships between
subsequent parameters should be satisfied. However, the final values
calculated using this tool are not perfect, and they should be treated as
guide points not as unchangeable, final numbers.

8.3. Scenario balance procedure
In game design, balancing is the concept of tuning a game’s rules
with the goal of preventing any of its component systems from being
ineffective or otherwise undesirable. An unbalanced system, at worst,
can undermine the game’s entire meaning by making important roles or
tasks impossible to perform. It can also result in players becoming upset
or their motivation to play it being lowered. In a strategic or simulation game, balancing means adjusting game parameters in such a way
that will guarantee the desired outcome by the game designer. A good
example of an unbalanced scenario in an SMG context would be a situation in which the markets would have a nearly unlimited demand,
while players could only produce small amounts of goods. This situation would make the whole gameplay meaningless, because the players
could never satisfy the demand regardless of the decisions they made.
It would consequently eliminate any form of competition, meaning that
whatever one team did it would not affect the others.
During the balancing procedure, a scenario developer needs to test
the scenario’s parameters in a series of controlled actions simulating the
players’ behaviour. In this process he must foresee many factors, such
as the number of players, the duration of the game, and above all – the
difficulty level of the game. Setting up the parameters to a level in which
the players will not have much space to manoeuvre will make a scenario
more and more difficult to play. This may result in an increase of interest to certain players who will find it challenging, but it can discourage
others at the same time causing a drop in motivation and interest.
To balance a scenario, developers need to test it many times in a continuous loop of predefined simulations. This approach is a trial and error type of approach, but it is necessary for others to be able to play the
game as real players. This loop has been illustrated in Figure 8.15.
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Figure 8.15. Game balancing procedure
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The first thing a scenario developer should do is to write the patterns
they will follow during their balancing tests. A pattern should look like
a check-list where all the actions that need to be performed are listed.
These actions include the actions performed during subsequent turns,
the behaviours and strategies of the players, etc. An example pattern
has been shown below.
Pattern 1
• Number of players: 3 (team A, team B, team C)
• HQ: Location 1
• Actions taken by the players:
o Sales Office Setup:
– Team A: Market A – small office
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– Team B: Market A – small office
– Team C: Market A – small office
o Product setup:
– Team A: Param1[5], Param2[5], Param3[5]
– Team B: Param1[5], Param2[5], Param3[5]
– Team C: Param1[8], Param2[4], Param3[3]
• Goal:
• Check how Team C outperforms his competitors
• ...
After the test patterns have been set up the scenario developer should
start testing the scenario, making decisions according to the previously
defined lists. If a situation occurs in which a team that was supposed
to have a competitive advantage over their competitors (for example
based on a better product) – then this means that some of the scenarios
parameters are not set up correctly and they need to be changed. For
reference on how the games algorithms work, see the algorithm section
of each functional area in chapter 7. This procedure should be repeated
until only meaningful results are calculated after each game round.
After getting positive results in most defined patterns the scenario
should be payable, and the second stage of testing and balancing can
commence. These two stages need to be finished before the scenario
can be applied in real life usage. The second stage of balancing is almost always a beta test. This means that the scenario developer should
let a group of people play the scenario and get their feedback on the
game. These people should not be related in any way to the scenario
development process, otherwise they might try to outsmart the system.
After getting the players’ feedback and analysing the results available
for each turn in the game administration panel, some final parameter
tuning may be required. One rule should be remembered during the
whole balancing procedure – the more testing that will be performed,
the greater the chance that the scenario will be usable in classrooms with
groups of trainees that will benefit from the simulation.

8.4. Managing the game flow
The instructor, who can also be called the game master in an SMG,
has five major roles. These roles have been listed below:
• Games initialisation and adjusting parameters,
• Player assignment,
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Ending turns,
Event management,
Report analysis and generating feedback,
Final results evaluation.
Each of these roles has been described in detail in this chapter.

8.4.1. Game initialisation
To be a game master in an SMG, the first thing that needs to be understood is the difference between a game and a scenario. They are both
quite similar as far as the parameters, descriptions, etc. are concerned.
The main difference is that a scenario is a template, while a game is an
instance created on top of it. To create a game from an existing scenario,
the game master has to select a scenario that his game will be based on,
give the game a meaningful name and click the create button (see Figure 8.16). Afterwards the game parameters may be changed individually, allowing the game master to adjust almost everything to their own
needs. To change the game parameters, the game master needs to click
on the characteristic green pencil button
by the scenario’s name.
Figure 8.16. New game creation

8.4.2. Player assignment
The second thing the game master needs to do before an actual game
can be started is assigning the players. In this SMG, player accounts can
be assigned to two different categories: groups and teams. It is important to understand the difference between these two assignments. SMG
groups represent player assignments to physical groups such as student
groups, training session groups etc. They have been introduced to help
game masters organize player accounts. A player’s account can be assigned to more than one group at the same time, thus if someone has already played the game more than once but in the meantime has changed
their student group, their account will still be valid and the game master
will be able to assign him or her to another group if necessary. Teams, on
the other hand, are groupings of players who make common decisions
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during a game. The system restricts a player to being the member of
only one team during a specific game. They may, however, take part in
two games simultaneously and be part of 2 different teams.
After initialising a game, the game master will have to go into player
assignment mode for that particular game. This is done by clicking the
button in the main menu. They will be redirected to the player
assignment section as show in Figure 8.17. The first thing that needs to
be done is the inclusion of the desired user groups. Generally, the game
master will want to select the specific user group that is taking part in
the class, but it is possible to select more than one group at the same
time and to mix players.
Figure 8.17. User group selection in the assign players mode

After selecting the user groups, teams need to be established. To add
a new team, the game master must click on the add another team button
as shown in Figure 8.18. Please note that no players will be available
for selection unless one or more non-empty groups have been selected,
as described above.
Figure 8.18. Team creation in the assign players mode
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All players assigned to the selected user groups will appear below
the team name (see Figure 8.19). After a player is selected for a team
their name will automatically disappear for all the other teams. This
mechanism prevents a player being assigned to more than one team
for one game. After all teams have been created and the players have
been assigned to them, the game master has to click the
button to
commit to all the changes.
Figure 8.19. User team assignment in the assign players mode

8.4.3. Ending turns
This SMG is, as previously mentioned, a turn based game. After each
turn the simulation engine evaluates player decisions, calculates results,
etc. The framework does not know, however, when to end a particular
turn. In the SMG version presented here it is not possible to set up automatic end turn functionality. This has to be done manually by the game
master and can be achieved by pressing the
button in the game’s
show mode. Be advised that after going into show mode this button will remain inactive for 10 seconds (a small counter appears on the right hand
side of the button). This mechanism is there to prevent unintentional
miss-clicks of the end turn button, which could result in an unwanted
chaos because there is no possibility of undoing a game round (once the
decisions are computed, all data is saved to the database).
The game master can see whether a team has made all its decisions
or not by checking the ready for next turn indicator next to each team’s
name. This indicator is based on an option available to the teams, but
which is not triggered automatically. In a situation where the game master would like to end a turn but the majority of ready statuses are negative, it is advisable to contact the teams in order to make sure everyone
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has made their decisions. Please note that the game mechanism will also
evaluate companies which did not make any decisions, therefore it is
crucial to know if all the players are ready.

8.4.4. Trigging Events during the game
As mentioned before, turn events can be set up by the scenario developer to be triggered automatically after a specific game round, or they
can be started by the game master at any moment in the game (after
a chosen round). Trigging turn events is performed in the show mode of
a game (see Figure 8.20). All turn events with a not predetermined status
in their game round variable will be listed with a checkbox on its left.
The game master needs to check the checkbox of the chosen event and
then click end turn. The event will take place after all the calculations
are performed in this SMG.
Figure 8.20. Show mode of a running game with turn events having
a not predetermined game round status

8.4.5. Reports and user feedback
A set of predefined reports is available for game masters in each of
their tutored games. All reports have two functionalities in common:
− analysis of subsequent turns – this SMG saves players performance
after each game round, enabling the game master a deep analytical
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view in all the actions performed. The various game rounds can be
accessed using the previous and next buttons,
− generation of a .csv file – for each report, the game master can export
the data for further analysis in certain external software. The .csv file
extension (Comma Separated Value) is a standard file type, accepted
by most spreadsheets and dedicated statistical software. It gives the
game master the possibility of processing the data in any way desired and to present it to the participating players in any appropriate
form.
There are 10 possible report types, which cover all of the game’s
functional areas. Each of these report types has been described below.
Sales (main) – the main sales report is a typical hierarchical data
report containing information about all the players’ sales generated by
their products in various markets divided into customer groups.
Sales (general) – the general sales report contains all the sales information from the customer groups’ point of view. The column headers
cover all possible markets with a distinction between population (the
demand) and satisfaction (the % of demand which has been satisfied).
The row labels on the other hand consist of various customer groups
and the general demand (all Consumers) which is just a sum of all the
data.
Products – the product report shows all the products available on
the market during the various turns. It lists all the product properties,
as well as the price that is exemplified by the market in which the headquarters are located.
Production lines – this report is similar to the product report. It lists
all production lines for every player with all their parameters like the
name, size, maximum production and worker capacity. It also shows the
maximums for product parameters 1 and 2. Moreover, the production
of each line is shown for each product manufactured, with the quantity
produced included.
Sales offices – this report gives an overview concerning sales offices.
It lists the owning companies, the names, locations, sizes and other parameters closely related to the sales offices. It also shows the levels of
inventories before the sales of goods.
Human Resources – the human resources general report displays all
the data related to managing staff. It shows the sales offices and production lines owned by players, and lists all the parameters which influence
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people in organisations. Besides the number of workers employed, these
parameters are the effectiveness in each location, as well as the salary,
pension and holidays offered by players. It also lists the number of benefits bought for specific workers. Below the main table is a second one,
which only shows the data relating to employee training courses.
Finance – overall financial reports can be generated for every team
it this report tab. The report includes all fields normally available to the
players in the finance tab of the graphical user interface.
Suppliers – this report contains a list of all the suppliers which were
available during a specific round, and shows which teams have collaborated with which suppliers.
Marketing – in the marketing report, all promotional activity by the
players is listed. It includes product advertisements as well as global
ones. The overview also includes the quantities of product ads which
had been purchased by the players during each game round.
Evaluation – the final report gives a comprehensive view of the
evaluation parameters calculated using the evaluation functions. This
report is treated as a normalized view on player performance. It can be
used for player assessment.
The game master is obliged to give players feedback on their performance after each game round. The amount of information, hints and
clues as to what went wrong, what went as planned and what is the
overall status of the competition, is up to the game master to decide.
They may want to prepare some excel sheets with data concerning the
competition or customer satisfaction and give it to the players to analyse.
The scope of any feedback is dependent on many factors not related to
the framework of this SMG itself, and depends only on the character of
the scenario and the teaching style of the instructor. For some scenarios
teaching notes have been prepared, and all the information concerning
previous teaching experiences and hints on what to provide as feedback
is contained within those documents.

8.4.6. Evaluating the results
Evaluating the outcome of a simulation game is always the hardest
part of a course, because there are no strict rules on how players should
be graded or what the rewards for some specific actions should be. The
framework of this SMG provides instructors with some reporting tools
which can give them an overall glance at players’ decisions in various
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rounds and how they influenced the market. It also has an evaluation
algorithm which normalises some factors in order to be able to compare two or more teams with several variables taken into consideration.
These measures, however, are just tools, which may or may not be used
by the tutor.
Simulations are not competitive entertainment games where the main
goal is to win. The whole educational value lies within the game itself,
where players learn how to make decisions, how to cooperate, figure out
strategies and more. Moreover, each scenario within this SMG can have
a different teaching objective; therefore it is not possible to define only
one way of evaluating the overall result of the players’ performances.
One thing that should always take place after a simulation session is
a moderated discussion. It should be held at the end of the game. The
purpose of this discussion is to summarize all the difficulties which were
encountered by the players during the game. The players should share
their experiences on how they overcame them. It is also a good idea
to discuss other issues, like problems of communication among team
members, differences in the gaming style of various players, the lack
of a leader or – on the other hand – the autocratic attitude of one of the
players. There are numerous possibilities depending on the individual
teaching style of the instructor and the character of the students taking
part in the game.

