International Journal of Innovation in Management, Vol. 7, No. 2, pp. 101-108 (2019) 101

Computer Simulation as an Innovative Didactic Method

Mieczystaw Adamowicz'* and Mariusz Pyra®
Department of Economics and Management,
Pope John Paul II State School of Higher Education in Biata Podlaska, Poland
adamowicz.mieczyslaw@gmail.com', m.pyra@dydaktyka.pswbp.pl?
*Corresponding Author

Received 20 July 2019; received in revised form 21 November 2019; accepted 3 December 2019

Abstract
The teaching process in the 21st century is subject to constant transformations, as new teaching tools
and methods appear. Computer simulations are gaining more and more supporters among teachers and
lecturers. The first part of the article has an overview character. Its aim is to present computer managerial
simulations, with particular emphasis on Marketplace simulation. The second part of the article is of em-
pirical nature. It includes the analysis of the impact of computer simulation on the effectiveness of the
training process while also comparing the results of this analysis with the efficiency of the training process

in the traditional form.
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1. Introduction

Societies undertake educational activities in
order to introduce next generations into current
adult life. Decisions about the shape and form of
these activities can be made on the basis of the im-
age of an adult, functioning in an optimum way un-
der the present and future conditions. There are on-
going discussions about the shape of the future ed-
ucation system and improvements in the imple-
mentation of the teaching process itself. Especially
now, along with technological development, there
emerge new tools and instruments designed to op-
timize the didactic process, especially in higher ed-
ucation. Innovative didactic methods aimed at en-
hancing the effects of the teaching process are in-
creasingly often sought after, as it is their alumni
who will be faced with real socioeconomic envi-
ronment in a not too distant, several-year time per-
spective. It seems, therefore, that certain techno-
logical innovations must not be missing from uni-
versities of the 21st century. In the era of digitiza-
tion and inundation with multimedia, traditional
didactic methods are becoming archaic and also
unreliable. Hence schools are increasingly willing
to introduce educational ICT technologies, but they
also reach for innovative solutions to make
changes in the teaching methodology. Building in-
tellectual capital takes place in the course of edu-
cation at various stages of education, using various
forms of teaching, including e-learning methods
and computer simulations (Adamowicz, Pyra,
2018). Bearing those in mind, the main objective
of the article has been set to be the determination
of the effectiveness of the Marketplace computer
simulation as an innovative didactic method, as
well as characterization of the essence and a review
of computer managerial simulations. In order to

achieve this, it is necessary to theoretically present
computer managerial simulations, with particular
emphasis on Marketplace simulations.

In order to compare the effectiveness of teach-
ing with the use of computer simulation to teaching
in the form of traditional workshops, the research
was conducted on two groups of students. The first
one consisted of 39 students of the Department of
Economics and Management of the Pope John Paul
IT State School Of Higher Education in Biata Pod-
laska , with the use of statistical analysis of com-
petence tests, which students were subjected to at
the entry stage (before training with the use of
computer simulations) and upon exit (after training
with the use of computer simulations). The second
group consisted of 20 students of the Department
of Economics and Management of Pope John Paul
IT State School of Higher Education in Biata Pod-
laska, with the use of statistical analysis of compe-
tence tests, which students were subjected to at the
entry stage (before traditional training) and upon
exit (after traditional training).

2. The Conceptual Scope of Computer
Simulation

The literature on the subject offers various ap-
proaches to the definition of simulation. This is
commonly understood as the imitation of some-
thing else (Barton, 1974). Another feature is high-
lighted in the case of simulation as the reproduc-
tion of the essence of a system or its operation
without using it (Meier et al., 1969). However, it is
not the reproduction itself that matters but the op-

portunity to perform analyses and observations.
Scientists have begun to use simulation in the
1940s. Initially, they were used to solve mathemat-
ical models, because digital machines were not
known yet, therefore they were very simplistic.
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Along with the dynamic development of ICT tech-
nologies, the popularity of simulation tests with the
use of IT equipment, especially a computer, in-
creased. In this way, a new type of simulation was
created - computer simulation. It is a kind of soft-
ware running on one or more computers which
makes it possible to imitate the behaviour of the
abstract model of the analysed system (Kawa et al.,
2016). Computer simulation is a particularly useful
method when systems with a high degree of com-
plexity are tested. It belongs to a group of numeri-
cal methods which are used to perform experi-
ments on certain types of mathematical models,
and then to describe the behaviour of a complex
system over a long period with the use of a digital
machine (Naylor, 1975).

The ability to try out new ideas and strategies
before they are implemented in the real world in a
relatively quick and financially safe manner is the
main advantage of simulation. Due to the fact that
results of simulation can be generally obtained
quickly, it constitutes an extremely useful tool in
the implementation of the didactic process at uni-
versities.

3. Characteristics of the Marketplace
Computer Simulation

Marketplace (https://game.ilsworld.com) 1is
an example of a computer simulation, used for ad-
ditional project classes for students of the Depart-
ment of Economics and Management at Pope John
Paul II State School of Higher Education in Biata
Podlaska. It is a sophisticated type of software
which imitates a competitive, continuously chang-
ing market. In contrast to traditional learning,
based on theoretical textbooks, simulation exer-
cises enable students or managers to learn and gain
experience through making realistic business deci-
sions. They deal with market analysis, strategy for-
mulation and strategy management and can imme-
diately observe the results of their activities. This
approach allows them to memorize more infor-
mation than through traditional methods of learn-
ing.

Web Marketplace is a modern simulator of en-
trepreneurship. It combines a powerful simulation
model, which has been constantly improved over
the last 12 years, with the latest web technology. It
constitutes a virtual world in which students try to
establish a company, and then take care of its suc-
cessful development, competing for customers
with the companies of their colleagues. Manage-
ment takes place through decision-making cycles
representing the company's quarterly operating pe-
riods. The number of simulations can vary from 6
to 12 depending on their level and complexity. In
each cycle, the student is tasked with estimating the
situation, and then planning the development strat-
egy and putting it into action. Participating in the
Web Marketplace game is a way to learn how a

company functions in a rapidly changing market,
where the conditions are dictated by customers,
and the competition is constantly trying to take
your place.

In the virtual world of Marketplace, students
get the first chance to test their knowledge in prac-
tice: they work in teams under real time pressure.
All their decisions have realistic effects, taking into
account the actions of all other participants in the
simulation. At the same time, when analysing the
activities of their enterprises, by adjusting the strat-
egy and putting it into practice, students acquire the
principles of business logic. Virtual environment
stimulates the spirit of competition. Competition
and emotions associated with it stimulate partici-
pants to learn, because economic knowledge is an
essential element in mastering the simulation and
achieving good results therein. They even teach to
take failure according to the "learn from mistakes"
principle, and the virtual advantage of the Market-
place is their virtual costs.

In Web Marketplace participants encounter
the rules of business and the game of mutual rela-
tions between marketing, production, finance, ac-
counting and team management. They discover the
nature of realistic business decisions, including
links between company departments, conflicts, di-
lemmas and potential outcomes. During the entire
exercise, the students' understanding of the corre-
lation between various areas of the company's op-
eration increases in geometric progression.

4. Review of Other Computer Managerial
Simulations

The increased application of computerized
managerial simulations is closely related to the
change in the teaching paradigm in which the stu-
dent takes an active part in the practice (Thatcher,
1990). Simulations not only create almost "real"
experience, but also help to combine theory and
practice. Modern computer managerial simulations
are used to learn economic disciplines and manage-
ment, such as strategic management, marketing,
project management, economics and international
business. In addition to the previously described
Marketplace simulations, other pedagogical instru-
ments in this area include Global Management
Challenge (https://gmcpoland.pl), JA Titan
(http://titan2018.ja.org/home.php), Sim Venture
(https://simventure.com),  Industry = Masters
(https://www.industrymasters.com).

Global Management Challenge is a computer
simulation in the so-called general management
field. Its goal is to provide the fullest possible de-
piction of the daily work of the senior management
of'a company, which produces largely indefinite in-
dustrial products, and conducts their sales on vari-
ous markets. Participants, divided into teams, as-
sume the role of the management board in a virtual
company which they are to run for five consecutive
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decision rounds. In their course, at a certain level
of generality, they make decisions in the area of or-
ganization, finance, production, human resources,
logistics, research and development as well as mar-
keting and sales. The management must always
keep in mind its main goal - to bring the managed
enterprise to the best possible economic condition
- which in this simulation is reflected in the price
of the company's share stock.

JA Titan is a simulation of business activity,
widely known around the world, which was pre-
pared for high school students. On the basis of
computer simulation of economic processes, clas-
ses are conducted during which pupils learn about
the necessity of having theoretical knowledge,
which is required to make correct economic deci-
sions allowing the team to win in a simulated com-
petition. The purpose of this program is to enable
students to acquire knowledge and check the abil-
ity to use information in the field of microeconom-
ics based on the rules of the production company,
as well as the impact of economic phenomena on
the effects of these enterprises. The program allows
young participants of the simulation verify their
current knowledge and skills in computer simula-
tion exercises in a safe environment before they set
up their own companies and compete with other
companies on the real market.

SimVenture is one of the most popular simu-
lations on the English market, which aims to help
young people develop business thinking and entre-
prencurship, and thanks to their interest it is in-
tended to make learning more enjoyable. It re-
quires users, working individually or in teams, to
make decisions and deal with their consequences
in a way simple to understand. The simulation has
many levels of difficulty which ensure that stu-
dents face constant challenges at a level that
matches their skills. Such depth of problem solving
combined with the wealth of information contained
in SimVenture means that on the one hand students
must deal with a wide range of problems, but on
the other hand, they can constantly monitor and
evaluate their own progress.

Industry Masters simulation is an advanced
tool used to train managers and students, imitating
real business problems in a dynamic and interac-
tive way. The simulation uses issues from many
fields of economics, management and entrepre-
neurship in its construction. These are management
strategies, Porter's 5 forces model, price mecha-
nism, perfect market model, product life cycle,
economics of scale, industry competition, concept
of benchmarking. Simulation participants gain ac-
cess to many financial reports and charts that show
the results achieved as part of the activity con-
ducted and indicate possible directions of action.
The full profit and loss account, balance sheet and
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statement of cash flows are published for each
quarter, which enables detailed monitoring of fi-
nancial results. The simulation may concern many
markets (Poszewiecki et al., 2012).

5. Effectiveness of Teaching Based on Mar-
ketplace Business Computer Simulation

Research on the effectiveness of knowledge
transfer and skills is usually associated with an at-
tempt to assess to what extent a given form of ed-
ucation is more effective in achieving the intended
goals than other methods. More and more often in
the didactic activity at the academic level different
ways of working are finding broad application;
from the traditional lecture, through exercises and
laboratories, case studies and computer simula-
tions and decision games, especially in the busi-
ness profile.

Regardless of the methods used by teachers,
their aim should be to achieve didactic objectives,
and thus to achieve a certain level of effectiveness
in the field of knowledge transfer, skills and com-
petence education. The method of its measurement
is a problematic issue. Most frequently, there are
two forms, i.e. surveying students with question-
naires about the usefulness and quality of conduct-
ing classes, and analysis of results from knowledge
and skills tests. The latter method is more objecti-
vised, which is why the authors of the work de-
cided on this form of measurement.

The effectiveness of teaching can be deter-
mined by the benefits gained in three areas:
knowledge, skills and attitudes, and its measure is
defined by the extent of achieving assumed learn-
ing objectives (Liu et al., 2007). Thus, the research
process focuses mainly on the analysis of the final
results of knowledge or skills tests and the meas-
urement of participants' satisfaction. Conducting
research on the effectiveness of various forms of
knowledge and skills transfer usually bases on de-
termining the differences between the study group
at the beginning (pre-tests) and after the end of the
classes (post-tests) (Cook & Campbell, 1979).
Changes in the participants' cognitive structure
which are possible to explain are measured by
knowledge and skills tests, thus the pre- and post-
test scores are compared.

The aim of this part of the work is to evaluate
the efficiency, using Marketplace computer simu-
lation, 3rd year students of the Department of Eco-
nomics and Management of Pope John Paul II
State School of Higher Education in Biala Pod-
laska. Workshops with the use of Marketplace sim-
ulations lasted from October 2017 to January 2018.
They covered a group of 39 people, of whom
46.15% were men, and 53.85% were women. The
distribution of respondents according to the field of
study is shown in Figure 1.
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Figure 1: Structure of the Surveyed Students According to Their Field of Study
Source: Own elaboration on the basis of the analysis of competence tests among the students from the Department of
Economics and Management at PSW in Biata Podlaska (n=39).

The study material consisted of balance sheets
of competences in the form of tests to which stu-
dents were submitted as part of the ex-ante evalua-
tion (February 2017) and then as part of the ex-post
evaluation (June 2018). The competence test con-
sisted of two parts: self-assessment (8 areas) and
substantive questions (8 questions). The thematic
scope of the competence balance corresponded to
the thematic scope which was implemented as part
of the Marketplace computer simulation at the Ven-
ture Strategy difficulty level, covering gameplay in
the dimension of 6 decision periods: lst quarter -
welcome to the Marketplace; 2nd quarter - entering
the test market; 3rd quarter - results of the test mar-
ket; 4th quarter - investing in the future; 5th quarter
- expanding business strategy; 6th quarter - im-
provement of business strategy. At the end, final
results are presented. After completing the entire
didactic process, the participants were supposed to
acquire the following knowledge and skills: practi-
cal skills in strategic management of the enterprise
(general assessment); knowledge of organizing the
company and starting operations, knowledge on
market entry - management of sales offices, brand
design, advertising, production prices, market re-
search; ability to correct the strategy and develop
the market - assessment of the financial result, nec-
essary correction of financial and marketing tactics;
ability to invest in the future of the company - as-
sessment of the company's results on the market,
investments in research and development, adjust-
ment of production decisions, pro forma report;
ability to develop a company's strategy - demand
analysis, teamwork assessment, employee motiva-
tion, sales channels; ability to improve the compa-
ny's operational strategy - assessment of financial

and market results, in terms of team work and com-
petitiveness, necessary adjustment of activities,
production schedule; practical reporting skills -
profitability analysis, assessment of the financial
result, deviations from the plan and their justifica-
tion.

In the case of substantive questions included
in the tests, the following issues were considered:
market potential analysis, SWOT analysis, organi-
zational phase, Quality Function Deployment qual-
ity planning method, research and development
(R&D) works, marketing mix, financial strategies
and production costs.

With regard to the self-assessment, the scale
from 0 to 5 was used (5 means very high, 4 - high,
3 - average, 2 - low, 1 - very low, 0 - none). With
regard to substantive questions, 1 point was as-
signed for each correct answer. The final indicator
of the level of managerial competences was the to-
tal arithmetic average of the obtained score from
self-assessment and substantive questions. For sta-
tistical analysis of input and output indicators, de-
scriptive statistics tools were used in the form of
central tendency measures, i.e. median, arithmetic
average and dominant.

When analysing and evaluating the effective-
ness of the Marketplace computer simulation, it is
necessary to determine the increments of "bene-
fits" obtained in given result areas as a result of
teaching. The arithmetic average of points from the
balance sheet of all students at the entry stage was
2.21, while at the exit stage it was 4.89. Similar in-
creases can be seen in the values that occur most
frequently in a given set (dominant), as well as in
the middle values dividing the data set "in half"
(median), as shown in Figure 2.
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Figure 2: Measurements of Central Tendency (ex-ante and ex-post) for the Indicator of Competence Level
Source: Own elaboration on the basis of the analysis of competence tests among the students of the Department of
Economics and Management at PSW in Biata Podlaska (n=39).

Such correlation of the basic indicators of the
level of competences in input and output results
stems from the innovative form of the workshops
conducted through the application of computer
simulation. The surveyed students presented their
opinion at the end of the simulation whereby the
intuitive interface, online access 24 hours a day, 7
days a week, content presented in the form of
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transparent graphics, animations, exercises in the
form of microsimulation or the possibility of using
modern methods of communication with other
team members and an instructor (chat, e-mail), was
decisive for their greater involvement in the deci-
sion-making process. Detailed scores on the bal-
ance sheet for all 39 surveyed students are shown
in Figure 3.
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Figure 3: Competence Level Indicator (ex-ante and ex-post)
Source: Own elaboration on the basis of the analysis of competence tests among the students of the Department of
Economics and Management at PSW in Biata Podlaska (n=39).

In Figure 3, it can be seen that in the case of
14 students who achieved the lowest entry rate (in-
dicator <2.0), the impact of the Marketplace com-
puter simulation on the level of managerial compe-
tences was very significant. It consisted in the
growth of this level by several hundred percent,
and in some cases, there occurred an increase of
1025%. In the case of students who achieved a high
entry indicator (indicator > 3.0), the increase in this

level was also visible, as it was in the range of 40%
- 45%. Summing up, it should be noted that these
changes were incremental, and the impact of Mar-
ketplace business simulation on increasing the
level of managerial competences of individual par-
ticipants is significant. Detailed, percentage point
changes of the competence level indicator are pre-
sented in Figure 4.
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Figure 4: Percentage Change of the Level of the Level of Competences
Source: Own elaboration on the basis of the analysis of competence tests among the students of the Department of
Economics and Management at PSW in Biata Podlaska (n=39).

The conducted research and analyses demon-
strated high usefulness and effectiveness of such
tools as computer managerial simulations, in par-
ticular Marketplace, which constitutes a good case
study. It is worth mentioning here that the didactic
workshops with the use of the Marketplace busi-
ness simulation were one of seven measures which
were implemented as part of the didactic project
"Miegdzy szkota wyzsza a etatem (between univer-
sity and a full-time job)", co-financed by the Euro-
pean Union under the European Social Fund. Other
project activities, being an attractive training offer
for students, are workshops on time management,
change management, communication, on-line
training in logistics, study visits or open lectures
with business practitioners. In order to emphasize
the high didactic effectiveness of computer busi-
ness simulation, a similar analysis of the level of
competence indicator will be presented below, but
this time for traditional training, without the use of
modern ICT tools. However, the problem consists
in the fact that the evaluations of traditionally con-
ducted workshops which are given after their com-
pletion by students participating in them, do not al-
ways refer to the assessment of long-term learning
objectives. It is also difficult to ignore other aspects
which determine the assessment of their usefulness,
such as the ease of obtaining confirmation for a
given subject measured by the outlay of one's own
work, the personality of the teacher, and even the
time of day in which the classes took place. Thus,
this component of assessing the effectiveness of
education is still largely controversial, but in the
opinion of the authors of the work it seems reason-
able to present due to the use of a uniform tool in
both types of training, i.e. a balance of competence.

Training in business management, responsi-
ble for the growth of the same components among
students, as in the case of Marketplace simulations
(managerial competences), took place in March
2017, in the form of traditional workshops. It in-
cluded a group of 20 people, in which the number

of men and women was equal (10 people each).
Most of them were students of the third year of
Management (65%), the others were students of
the third year of National Security (35%) of the De-
partment of Economics and Management of Pope
John Paul II State School of Higher Education in
Biata Podlaska

The study material was composed of balances
of competence in the form of tests to which stu-
dents were submitted to as part of the ex-ante eval-
uation (February 2017) and then as part of the ex-
post evaluation (June 2017). The competence test,
the thematic scope of the competence balance, and
the scoring system were the same as in the case of
Marketplace computer market simulation. A brief
summary of the most important analytical values
for comparative purposes is presented in the text
below.

The arithmetic average of points from the bal-
ance of competence of all students at the entry
stage was 2.65, while at the exit stage it was 3.28.
Similar increases can be noticed in the values
which are the most common in a given set (domi-
nant - 2.40 ex-ante and 3.00 ex-post), as well as in
the middle values dividing the data set "in half"
(median - 2.70 ex-ante and 3. 33 ex-post).

In the case of the same training, but conducted
in the traditional form, without the use of a com-
puter business simulation, the progress of the value
of the managerial competence level was less dy-
namical.

In Figure 5, it can be noticed that for the ma-
jority of students, the impact of traditional training
on the level of managerial competences was insig-
nificant compared to the training using computer
simulations. Only for 3 students an increase of over
40% was recorded in the balance of competence,
and for the vast majority it ranged from 15 to 36%.
In the case of 3 students, the training practically did
not bring any effects, because the recorded growth
was at a level lower than 10%. Detailed,
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percentage point changes in the competence level
indicator are presented in Figure 5.
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Figure 5: Percentage Change of the Indicator of the Level of Competence
Source: Own elaboration on the basis of the analysis of competence tests among the students of the Department of
Economics and Management at PSW in Biata Podlaska (n=20).

The analyses presented, indicated that the
training conducted with the use of computer simu-
lations is characterized by higher efficiency than
the training conducted in a traditional way. Thus, it
is worth asking: Why are computer simulations so
effective? As it turns out, the answer is quite simple
and is determined by the following elements: a
high level of realism; dynamic competition by
making mutually-influencing decisions; a clear il-
lustration of dependencies and emphasis on new
ways of thinking; supporting discussion on the
most important problems both in the team and be-
tween individuals; a direct reference to business al-
lowing the use of specific skills in corporate prac-
tice; high quality and versatility of the tool allow-
ing the inclusion of additional elements (chats, fo-
rums, group discussions), also less formal; user-fo-
cused orientation; adaptation to a specific target
group; focus on results; ability to build relation-
ships and support teamwork (Adl, 2010).

6. Conclusion

Teaching theorists acknowledge that the key
to effective teaching is to involve the participants
in the teaching process as much as possible. Their
active participation together with innovative forms
of message and communication between the users
themselves as well as the teacher guarantees excel-
lent results. As our own research shows, based on
the balance of competences, the use of computer
simulation in teaching results in increasing the
level of managerial competences several times
higher than in a similar training conducted in the
form of a traditional training workshops. The case
study presented in the article, i.e. Marketplace
computer simulation, demonstrates that students
put a lot of commitment into virtual competition,
thanks to which they acquire appropriate
knowledge and skills to make rational decisions
that guarantee proper company management. The

computer managerial simulations allow teachers to
support the learning process. Simultaneously, stu-
dents have more control over the whole teaching
process, and therefore greater motivation and re-
sponsibility. By participating in experimental sci-
ence, students are able to understand the issues that
were previously difficult and unattainable. Addi-
tional opinions collected from students during the
interview summarizing the training confirm that
computer simulations are an interesting addition to
traditional lectures, exercises and laboratories.
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