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General characteristic of dissertation

Topicality of the problem. Many people in Lithuania are concerned with
business and majority of them seeks to be leaders. Business games as an efficient
supporting tool are very useful and popular around the world in all age groups.
There is a variety of business games and simulation tools created in the world.

The majority of business games in microeconomics suggest to gain knowledge
in a narrow field or to create panoramic image of decisions without deeper analysis.
Students can manipulate only small part of variables. The worldwide experience
show that cultural differences impede the understanding of a game created in other
cultural environment. Since designing traditions of business games in Lithuania are
rather poor, it is very important to create, develop and investigate them in the
educational process. Currently available publications do not offer any
recommendations concerning the national business games.

Analysis of existing games reveals that, in fact, users may check their
theoretical knowledge only episodically. Integration into educational process and
interdisciplinary application is absent.

Business game could help to learn business basics and development of an
enterprise data base if games data are accumulated. Learning of the optimization
methods also could be useful. Such business game could be applicable in several
teaching units.

Designing and development of national business games is one of the topical
means in educology, economics and information technology science.

Research problem. Adapting business game architecture for integration of the
game into various study programs for interdisciplinary use is still an important
scientific problem.

Aim and tasks of the work. After analysis of the main economic factors of an
enterprise, to create and to test experimentally the architecture of business game in
such way that the economic process simulation software based on this architecture
could be used for teaching universally.

The tasks of the work:

1. To compare analysis of methods, educational means, components of
computerized information platforms which are designed for modeling
economical processes.

2. To analyse factors of economical processes and possibilities of formal
description of means, to design simulation model of economical
processes and to create universal and dynamic computer business
game.

To suggest method for creation of educational business environment.

4. To integrate business game “Kietas rieSutas” (“Hard nut”) into formal
and informal studies, to suggest additional components for traditional
and distance learning, to evaluate applicability in educational process.
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Scientific novelty of work. Novelty of proposed and created computer business
game has architectural, educational and organizational aspects. We will list the main
novelties of this work:

1. Economic processes of enterprise activity have been described using
econometric models. Market model was based on P. Kottler’s model. It has
been adapted for the educational process.

2. Algorithm and software component based on market model have been
created and installed.

3. Business game architecture allowing to change the complexity of the game
by adapting it to the preparation level of players has been proposed.

4. An algorithm allowing to integrate both team and individual play, as well
as both traditional and distance learning, where the same database is used
for storing both team and individual decisions, enabling the teacher-to-
student feedback, which can be used to teach business statistics, basics of
optimization, solution of production management and storage management
problems, as well as allowing the students to simulate development of a
part of Information System related to the job in the game has been
proposed.

5. A proposed model can be used in the public sector.

6. Methodic of use of business game in distance learning study process has
been proposed.

Defended proposition. It makes sense to apply such architecture of business
game which, independently from the set of assessable economic factors and the way
of game, would have structural database of an open type, selectable controlled
variables, and a distinguished component of market simulation. Software developed
by applying the selected architecture must be universal and appropriate to use given
different knowledge level of players in individual as well as in group
multidisciplinary studies provided in traditional or in distance way.

Methodology of research. Comparative analysis of scientific publications was
applied for analysis of educational means for economical processes.

Cases analyses and test methods were used for testing simulation model of
economical processes.

Experiment methods were applied when business game was implemented into
education process in various educational institutions.

Descriptive and inferential statistical methods were applied for data analysis.

Object of research. Educational measures of modeling of economical processes
of an enterprise with objective to ease the understanding and acquiring of abilities in
preparation of specialists of business administration in formal studies and in getting
the youngsters of elderly acquainted with business basics in non-formal studies.

Practical value. The proposed business game has been used in both formal
(two Lithuanian Universities, 4 colleges, several professional and high schools) and
non-formal studies (for example, in elderly women activity center). The proposed
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methodology of the use of this game allows the learner to understand the factors that
influence the economical processes and their interaction better and faster.

It is recommended to adapt the study programs by taking into account the
complex use of business game.

Approbation of the work. Results of this dissertation have been presented in 52
scientific and methodical publications: 7 — in the periodical publications; 2 — in the
publications listed in the ISI Proceedings list; 3 — in the books, published by the
foreign publishers; 3 — in the publications referred in the databases; 21 — in the
conference proceedings; 16 teaching books have been published. The list of the
publications is provided at the end of the work. Results of the dissertation have been
presented in 22 conferences.

The structure of the scientific work. The work is written in Lithuanian. The
scientific work consists of general characteristic of the dissertation, introduction, 4
chapters, conclusions, list of literature, list of publications and addenda. The total
corpus of the dissertation is 144 pages, 72 picture, 13 tables, 132 bibliographical
sources and 9 addenda.

Introduction

The relevance of the problem, the scientific novelty of the results and their
practical significance are described as well as the objectives and tasks of the work
are formulated in this chapter.

1. The methods of modeling of economical processes

Analysis of scientific literature concerning modeling of economical processes
indicates that the concept of business games is often mentioned. It is discussed by
sociologists, historians, and even philosophers.

One of the most quoted authors in this area is Johan Huizinga whose book
“Homo ludens” discusses history, essence and importance of the play elements.

This section deals with the theoretical assumptions of the work. In the first part
the concept of business game and possibilities of integration of economical
processes into education are described and the models used in the business games
are discussed. Business game is one of the main concepts used in this work. Since
the field of business games is relatively new, the educational aspect in simulation of
economical processes encouraged by the spread of the IT is comparably new. It has
evolved during its existence, so the main articles and studies that had influenced its
evolution have been described. Methods of evaluation of business games are
reviewed. Models of economical processes and factors in management of the
enterprise are also described in this section.

It is important to evaluate economical factors and to select those that
satisfactory reflect reality and are suitable in respect of education. The complexity of
business game depends on number of evaluated economical factors. For teaching
purposes different economic factors usually need to be emphasized, therefore game
should be flexible and universal. The other solution, when separate games are
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applied to teach each factor or group of factors, is also possible. Nevertheless
surveys of students and pupils opinion have demonstrated that universal games are
more reasonable with regard to education aspects.

Such considerations influence architecture of business game.

Co-owners
. Finance Marketing
Creditors department departmert /gghareko!ders)
Production Human
department ENTERPRISE [
department
Suppliers Consumers
Commerce Supply
departmernt departmernt

Competitors
Labour-market / \ (other enterntises)
(personnal)

Mation (National insiitutions: Taxman,
SODRA and etc.) Consumear mavicaf

Fig 1. Enterprise and its environment
Fig 1 shows internal and external relation of the enterprise economical factors.

The simplest description of the market is given by P. Kotler: marketing index
M,; is calculated according to the formula. In this work x; has been modified — credit
to customers added.

Mo Z ’ (1)
x;/'
j=1
here:
x, = p;“ald] (K +3,), @)

here p; — price, a; — advertisement expenses, d; — distribution expenses, k; — customer
credit, a, B, v and & — corresponding elasticities, §; — constant that decreases the
influence of credit for customers.

2. Architectural solutions of economical processes modeling and management
in an educational environment

This section describes the enterprise activity model that makes the basis of the
web-based computer business game. Architecture of the business game is given;
advantages of open access database structure are explained. The main advantage is
related to the possibility of using the same game in the learning process to illustrate
the structure of the enterprise information system and its possibilities. The section
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also includes the algorithm of the market model. Fig 2 shows common functional
schema of business game.

Solution & year

Solution § year

Solution I year

Solution J year

Solution J year

‘ Determination of the winner of each financial year ‘

Fig 2. Common functional schema of business game

The proposed algorithm of the business game enables students to make both
team and individual decisions. They can be stored in the same database.

Analysis of the demand for the universal modeling tool has led towards the
selection of the groups of controlled variables and the relationships between them
(Fig 3).

Board of

Enterprise
Nr. i

Farma 1
@\ li | | Common
Zolutions --'—'_'_'_'_'_._._._./ constants
00O '><
—— —

—~ Solutions Constants
of a vear

Same k

E

Variables contralled by
teacher

0O

Fig 3. Relation between the business game solutions and the initial state of an enterprise

It is important to know the relations between different decisions and respective
economic factors (Fig 2) when developing the activity model of an enterprise. The
initial state of an enterprise should also take into account each component of its
environment (bank, clients, main enterprise, suppliers etc.). Fig 4 shows
relationships between production decisions and related economic factors. Each
economic factor is related to the appropriate calculations, i.e. in order to evaluate
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each group of factors distinct algorithms have to be developed. The second chapter
provides the appropriate calculation algorithms of all factor groups mentioned.

Suppliers
Enterprise

uppliers
credit

Personnel

Work people )r—‘/* SR Enterprise debt|

/' with suppliers
Casual workers The need +
o produce
Cash
Resources
Machi
¥
Machinery
hasing/selling
Equipment

market

Fig 4. Relationships between production decisions and related economic factors

The work also describes relationships between economic factors and common
decisions, personnel decisions and selling-related decisions.

Fig 5 shows the structure of business game that is used by the player in
different modules. For example, Data Analysis, which applies optimization methods,
is used in module “Decision making in business solution support systems”.

This business game can use the algorithm shown in Fig 6.

Description of economical processes model

oo

Input of Tmitation af econamical
variables Processes in monopoly Output
(decision |
| )
making) Forms
Iy
Database
Ar? El'ta. Analysis in
alysis
: MS Access
usmg Fmitation of economical
optimization Pracesses in campetition
methods
L ¥ ¥
repeat 1-5 times Data analysis in MS Excel

Fig 5. Structural schema of imitation of economic processes
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Rapeated for avery year :' ______________________
I Repeated for every enferprise
T
I v
e - I

Setting initial conditions T » Decission-making

- data chosen by the teacher I

- data chosen by the students I
I
I .
] equipment

Calculation of number of shifts,
wages and efficiency
[

enterprise

|
|
|
|
|
|
|
|
L |
Calculation of number of pieces of :
|
|
|
|
|
|
|
Production cost calculation :

I

I

I

] ¥

1 Deciding the capability of the
|

I

I

I

= Market model
Database Setting of market parameters

Inventory calculation

[}
¥

Report formation ¥

L ]

Forming financial statements:
Profit or loss statement
Deciding the places - Statement of retained earnings
Statement of cash flows
Balance-sheet

|
|
T
|
|
|
|
¥ : Full cost calculation
|
|
|
|
|
|
|
|

h i

I
I
I
I
I
: Calculation of demand
I
I
I
I

Analysis of results

| |

| |

| |

| |

I ; - 0 L
| Preparation for the next year : Finding level of competition
| |

| |

| |

Done by students on their own
Repeated for every enterprise

Fig 6. Functional schema of simulation of economic processes

As shown in this schema, number of pieces of equipment, number of shifts,
wages, efficiency, capability of enterprise and production cost can be estimated
without any reference to the market, while inventory, full cost, financial statements,
demand and level of competition are estimated when results of market model are
known. To enable calculation of them while results of the market are unknown, the
players can write in their own estimate of number of goods that will be sold. The
same chapter includes detailed algorithms of intermediate calculations, for example,
the market model.
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Fig 7 shows the principle relational schema of economic process simulation
database. It can be used to illustrate the information systems of the enterprises.
Business game database can be used for further processing (for example, using MS
Access or MS Excel).

Parameters
> .| Enterprises of game
Students Students model
enterprises L T
L Decisi States of
erswon |, enterprises Games
sheet \L
t Games of
teachers
Profit and T
Balance loss account |
sheet
The block of reparis Teachers

Fig 7. Principle relational schema of economic process simulation database

Analysis of study process requirements has lead to the creation of the
computerized business game environment integrating the simulation of economical
processes of industrial enterprise. This simulation includes formal market model.
Computer business game control environment is adapted to stationary and Internet-
based computer games. The logo of the created computer business game is ,,Kietas
rieSutas“. The architecture of computer business game “Kietas riesutas” has been
proposed. It has the advantages of open database structure. The created software gets
universality and dynamism because of possibility to model activity scenarios of
various types of firms. “Kietas rieSutas” differs from the other business games by
using a single database for both individual and group work. That enables the
students to analyze the decisions and results in various aspects.

The new classification of the database queries by the managerial aspect is
proposed. Students use it in the decision-making. This makes an opportunity to
practical use of various decision support methods (linear programming, inventory
task, decision making in uncertain conditions, financial business evaluation, time
series forecasting, and data mining). The possibility of implementation of the
specialized packets for the rational decision making illustrates the flexibility of this
model.

Several educational models of economical processes in public sector are
described. As a case study, modeling of road maintenance management with
objective to find a way to use the given funds effectively has been chosen (Fig 8).
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Public funds

Road parameters
Geometnical parameters
of the pavement;
Qualitative data of the
pavement,

Data of traffic mtensity.

Decision
module

Analysis of results

Decision modules

Evaluation of pavement
detenioration;

Pavement height calculation;
Transpott expenses
evaluation;

Traffic intensity forecast;
Income and expenses
analysis.

Fig 8. Functional schema of modeling system

Importance of national products is reviewed. Conclusions are given in the end

of the section.

3. Business game integration in educational environment

The section describes the model of organization of formal studies using the
business game for interdisciplinary integration. Examples of modules that may be
used in the business game with additional modifications or different analysis of
results are provided. The aspects of informal studies using business game as a main
educational tool are also described. Examples of the business game implementation
scenarios are given. Fig 9 shows the usage of business game ,,Kietas rieSutas* in
university module “Business decision support systems” designed for the bachelor
study program of business administration. Optimization methods are used for

rational decision-making.

Connecling to

Students' il
Registration E:Itl:e?wotEBBCG
I

13X

T~

Financial N
statements [] 2ePriefing

BG with
competition

Division

students

Data
analysis

of
to

eir
registration

using { Theory

modern

technologies

=

Optimisation
Decission- for rational
making decision-

making

5 times
I

Theory ’» VC\E::; «{Theory

Fig 9. Use of business game ,,Kietas rieSutas® in university module “Business decision
support systems” in the bachelor study program of business administration
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Scenarios for the use of the business game in the informal studies of different
level have been proposed.

The modern learner often has specific requirements for study process, for
example, to make it possible to study at the chosen time, but keeping the common
timetable. In such case distance studies are preferred.

University curriculum of business administration program has been analyzed
and methodology of finding a reasonable sequence of study modules by using the
business game has been proposed.

This chapter also includes a methodology to prepare a distance leaning course
to use the business game.

4‘ Teacher i
R —

i i mi Self-study
tests
F
EIPS Theory of Additional
I the study software
module

r
Eye-to-eye
commmniration

m2m3

-
WebCT environmeant
I N .

Students

| mimlmd

Fig 10. Schema of organization of distance education module

Fig 10 shows the common schema of organization of distance education
module. VIPS (Video lecture system by the Distance learning center of Kaunas
University of Technology) can be used for briefings and debriefings.

4. Evaluation system of business games

User survey was chosen for evaluation of the business game ,,Kietas rieSutas®.
A questionnaire was created, a survey performed and results statistically analyzed. It
proved efficiency of the business game. Additional analysis was done with grades of
the graduation works, decisions done during the game and game’s financial results.
Fig 11 shows the distribution of users’ opinions on the complexity of the game. It
illustrates the high universality of the game.
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Fig 11. Existing and desirable level of business game complexity

Fig 12 shows comparison between grades (for years 2001-2007) of students of
JKM who used the open access to the business game ,,Kietas rieSutas* database and
the students who did not.

9,00 8 69

Grades

2001-2002 2002-2003 2003-2004 2004-2005 2005-2006 2006-2007

Year

OVS group mV group

Fig 12. Grades of graduation works of JKM schoolchildren groups in different year

Advanced groups (VS) that studied MS Access included 77 schoolchildren,
while the groups that did not study MS Access (V) included 123 schoolchildren. It
has been found out that grades of the advanced groups are higher than the grades of
the other groups and this difference is statistically significant (using Mann-Whitney
criteria p<0.01).

Other studies have shown the advantage of complex use of business game
compared with the more traditional studies. For example, the students’ evaluation of
improvement of their knowledge and abilities has been found to be higher with the
further use of the business game in different modules of business administration
bachelor curriculum (Business basics, Business decision support systems, Finance,
Computerized accounting, Information systems). The difference has been found to
be statistically significant (Wilkinson’s sign criteria p<0.01).
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Author Study modile i Teacher
i
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S game |

]
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______________ . L 4
I \\‘
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Survey DB DR af decisions and students’ knowlsdas

Sinancial results andd gredes

Detailed statistical
analysis

Archive of business
game evakiation

Fig 13. Schema of organization of evaluation of module

Several game evaluation systems are known. In this work a system of W. Kriz
and J. Hense was adapted (Fig 13). This system uses the change of knowledge of the
students as a measure of quality of the game. Such method of evaluation allows the
evaluation to be continuous. The same chapter also includes a schema illustrating
integration of the evaluation of the business game to the learning process.

This section also includes methodology of evaluation of business games, using
student survey and analysis of results.

The proposed system of business game evaluation can also be used for self-
assessment of teachers.

Business game that applies the model described in this work has been
implemented by using PHP. The database was implemented by using Microsoft SQL
Server. This business game is accessible via URL http://info.smf.ktu.lt/eikwin20006/.

Results and Conclusions
Results

1. An educational model of economic factors of the enterprise has been created.
2.  An algorithm of the work of the market model and software component based
on it has been described.
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(9,

An algorithm of business game has been presented and software for both
stationary and distance access has been developed and deployed.

Scenarios of usage of business game in traditional and distance education have
been developed and tested (computer business game ,,Kietas rieSutas® has been
used in Kaunas University of Technology for 9 years (integrated into the
Business Basics course), in University of Siauliai — for 3 years, in the Colleges
of Vilnius and Kaunas — for 9 years).

A system for evaluation of business games has been formed.

A tool for modeling of economic processes in public sector (road maintenance)
has been prepared.

General conclusions

The research of mathematical tools of modeling of economical processes has
showed that the econometric models are the most commonly used ones.
According to their cognitive value they can be classified to causal, symptomatic
and tendencic, and according to the state of the object — to static and dynamic. It
is proposed to use the model of P. Kottler, since it is universal and simple. For
educational reasons costumer credit was added to this model to increase its
correspondence to reality.
Characteristics of business game ,,Kietas rieSutas® (using the described model
and architecture) have been compared with characteristics of business games
VEMP, BizSim, Titan 3.0 with regard to control environment components. It
was found that the created environment is more dynamic in the sense of
complexity level and more universal because of unlimited number of
participants and more flexible accessibility of the database. The number of
difficulty levels is fixed in the other games that have been discussed (VEMP —
1, Titan 3.0 — 3), while use of the proposed model and architecture enables
flexible choice of difficulty levels by choosing which of 29 student-controlled
variables are going to be used.
Long term use of business game in the educational process has shown these
main educational advantages:
¢ students understand the material better, since the grades for the graduation
works of the students who used the business game in the learning process in
a more complex way are statistically significantly higher and the difference
is nearly 1 point;
¢ it encourages students to seek knowledge, and to apply it in practice, since
the more queries student makes to analyze the results, the better financial
results he obtains.
The proposed management-oriented classification of queries allows user who is
not an IT professional to understand principles of design, installation, and use of
information systems as well as to apply them in decision-making in faster and
better way.
Analysis of needs of various groups of players has shown different level of
preparation and different goals. The methodology to integrate educational
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6. The sequence of works for designing a distance learning module integrating the
business game that corresponds to the requirements of distance studies has been
provided. Proposed model of a business game and a survey of its use not only
helps the students to analyze the data for rational decision making, but also
enables storing of data that can be used while analyzing learning and teaching
of students.
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IMONES EKONOMINIU VEIKSNIU IMITACINIS MODELIAVIMAS
IR TAIKYMAS MOKYMO PROCESUI

Aktualumas. Pasaulyje sukurta daug jvairiy verslo kompiuteriniy zaidimy ir
modeliavimo priemoniy. Dauguma mikroekonomikos srities verslo Zzaidimy
vartotojui pasitilo isisavinti siaura, specifing verslo sritj arba yra skirti susidaryti
panoraminiam verslo priimamy sprendimy vaizdui, nepateikiant gilesnés analizés.
Vartotojas gali tik epizodiskai pasitikrinti iSmoktas teorines zinias — jos
neintegruojamos i studiju procesa, nesilaikoma tgstinumo principo, t. y.
pasigendamas tarpmodulinis taikymas. Be to dauguma zaidimy nepasizymi dideliu
studento valdomy kintamyjy skai¢iumi.

Pasaulinis patyrimas rodo, kad kultdiriniai skirtumai tarp zaidimo kiréjy ir
vartotoju sukelia pastariesiems papildomus sunkumus. Todél nacionaliniy
kompiuteriniy verslo zaidimy kirimas yra aktualus edukaciniu, socialiniu,
ekonominiu, o taip pat ir informaciniy technologiju aspektu.

Mokslinio tyrimo problema. Verslo zaidimo architektiiros pritaikymas
integravimui | jvairias studijy programas daugiadisciplininiam panaudojimui i$licka
aktualia moksline problema.

Tyrimo tikslas ir uZdaviniai. Pagrindinis darbo tikslas — iSanalizavus verslo
imoniy veiklos pagrindinius ekonominius veiksnius, sukurti ir eksperimentiskai
patikrinti tokia verslo Zaidimo architektiira, kuria remiantis sukurta ekonominiy
procesu imitacinio modeliavimo programing jranga galima biity universaliai taikyti
mokymui.

Siekiant uzsibrézto tikslo buvo suformuluoti Sie uZdaviniai:

1. Palyginti ekonominiy procesy modeliavimo metodus, zaidybines
mokomasias priemones ir juy kompiuteriniy informaciniy platformy
komponentus.

2. ISanalizuoti ekonominiy procesy veiksnius ir formalaus aprasymo
priemoniy galimybes, suprojektuoti jmonés ekonominiy procesy imitacini
modelj ir pagal ji sukurti kompiuterinj verslo Zzaidima, pasiZymintj
universaliomis ir dinamiskomis savybémis.

3. Pasidlyti metoda, leidzianti sukurti verslo procesy imitavimo mokomaja
aplinka.

4. Integruoti sukurtaji kompiuterinj verslo Zzaidima (,,Kietas rieSutas®) i
formaliy ir neformaliy studijy mokomuosius modulius, pateikti papildomy
integraciniy komponenty saveikos mechanizmus, siekiant juos jgyvendinti
tradiciniu ir nuotoliniu biidais, taip pat ivertinti zaidimo priimtinuma studijy
procese.

Tyrimo metodika. Analizuojant ekonominiy procesu Zaidybines ir edukacines
priemones darbe naudojama lyginamoji mokslinés literatiiros analize, atvejy analizé
ir testo, eksperimento, lyginamosios duomeny analizés ir statistinés analizés
metodai.
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Tyrimo objektas. Imonés ekonominiy procesy modeliavimo edukacinés
priemonés skirtos palengvinti Ziniy jsisavinimg ir igiidziy igijima rengiant verslo
administravimo specialistus formaliose ir neformaliose studijose bei jaunus ar
pagyvenusius zmones supazindinant su verslo pradmenimis.

Darbo mokslinis naujumas. Darbe pasiiilyto ir sukurto verslo Zaidybinio
kompiuterinio darbo naujumas pasireiskia architektiiriniu, edukaciniu ir
organizaciniu aspektais. ISvardinsime pagrindinius Siame disertaciniame darbe
pateikiamus naujumo aspektus:

1. Rinkai modeliuoti taikytas P. Kotlerio modelis — jis buvo pritaikytas

edukaciniam procesui.

2. Sukurtas ir jdiegtas pagristas rinkos modeliu algoritmas ir programinis
komponentas.

3. Pasiiilyta verslo Zaidimo architektiira leidzianti keisti zaidimo sudétinguma
pritaikant prie Zaidéjy pasirengimo lygio.

4. Pritaikytas algoritmas, kuris leidzia suderinti komandini ir individualy
zaidima, tradicini ir nuotolini mokyma, o, sukaupus vieninga kiekvieno
zaidéjo visy sprendimy duomeny bazg, sudaromos salygos ne tik déstytojui
palaikyti griztamaji rySi su studentais, bet galima mokyti verslo statistikos,
optimizavimo metody pagrindy, gamybos planavimo, atsargy valdymo
uzdaviniy sprendimo, taip pat leidziama studentams imituoti informacinés
sistemos dalies susijusios su priskirtomis zaidime pareigomis kiirima.

5. Pasililytas imitacinis modelis, kuris taikytinas ir vieSojo sektoriaus
sprendimy priémimui.

6. Pasitlyta verslo zaidimo taikymo metodika, kaip panaudoti nuotolinio
mokymo procesui.

Ginamieji disertacijos teiginiai. Tikslinga mokymui skirto verslo Zaidimo
architektiira pritaikyti tokia, kuri nepriklausomai nuo vertinamy ekonominiy
veiksniy rinkinio ir zaidimo budo, turéty vieninga atviro tipo struktiiros duomeny
bazg, parenkamus valdomus kintamuosius ir iSskirta rinka modeliuojanti
komponenta. Pritaikius pasirinkta architektiira sukurta programiné jranga turi
pasizyméti universalumu ir tinkamumu naudoti esant skirtingam zaidéjy ziniy lygiui
individualioms ir grupinéms daugiadisciplininéms studijoms, teikiamoms tradiciniu
arba nuotoliniu budu.

Praktiné verté ir testinumas. Pateiktas verslo zaidimas idiegtas formaliose
studijose (dviejuose Lietuvos universitetuose, 4 kolegijose, keliose profesinio
rengimo mokyklose, vidurinése mokyklose) bei neformaliose studijose (pavyzdziui,
Pagyvenusios moters veiklos centre). Pasiiilyta jo taikymo metodika padeda
studijuojan¢iajam geriau bei greiciau isisavinti ekonominius procesus jtakojanc¢iy
veiksniy reik§mg ir jy tarpusavio saveika.

Darbo aprobavimas. Disertacijos rezultatai pateikti 52 mokslinése ir
metodinése publikacijose: 7 — recenzuojamuose periodiniuose leidinivose; 2 —

itrauktose i Mokslinés informacijos instituto konferenciju darbuy sarasa (ISI
Proceedings); 3 — uzsienio leidykly knygose; 3 — duomeny bazése referuojamose
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leidiniuose; 21 — konferenciju medziagoje. I§spausdinta 16 mokomuyju knygu.
Disertacijos rezultatai pristatyti 22 konferencijose.

Darbo struktira. Darba sudaro jvadas ir keturi skyriai, iSvados, naudotos
literatliros sarasas, autorés publikacijy sarasas, paveiksly, lenteliy, terminy ir
santrumpy saraSai. Bendra disertacijos apimtis yra 144 puslapiai, neskaitant prieduy,
72 paveikslai, 13 lenteliy ir 9 priedai.

[vade pristatomas darbo aktualumas, darbo tikslai ir uzdaviniai, mokslinis
naujumas, naudoti moksliniai metodai, gauti rezultatai, darbo aprobavimas.

Pirmajame skyriuje ,,Ekonominiy procesy modeliavimo metodai nagrinéjamos
teorinés darbo prielaidos. Pirmojoje jo dalyje pateikiama verslo zaidimy samprata,
aprasomos ekonominiy procesy integravimo i mokymo procesa galimybés, aptariami
verslo Zaidimuose taikomi modeliai. Pateikiama verslo zaidimy vertinimo metody
apzvalga. Skyriuje taip pat nagrin¢jami ekonominiy procesy modeliai ir imonés
valdymo veiksniai, palyginami ekonominiy procesy modeliavimo metodai,
zaidybinés edukacinés priemonés ir ju kompiuterinés platformos. Apzvelgiama
nacionaliniy produkty svarba globalizacijos kontekste.

Antrajame skyriuje ,,Architektiiriniai ekonominiy procesy modeliavimo ir
valdymo sprendimai edukacinéje aplinkoje apraSomas jmonés veiklos modelis,
rinkos modelis, verslo Zaidimo algoritmas, kuriais remiantis programuojamas
kompiuterinis verslo Zzaidimas, veikiantis interneto ir stacionarioje aplinkoje.
Pateikiama darbui internete skirto verslo zaidimo architektuira, pagrindziamas atviro
tipo duomeny bazés struktiiros privalumas. ISanalizavus mokymo proceso poreikius,
skyriuje pateikiama sukurta ir realizuota verslo imitacinio zaidimo kompiuterizuota
aplinka integruojanti ekonominiy procesy imitacini modelj, kuris atspindi
gamybinés {monés veikla ir integruoja formaliai iSreikSta rinkos modelj.
Kompiuteriniy verslo Zaidimy valdymo aplinka adaptuota ir stacionariems ir
internetiniams kompiuteriniams zaidimams. Aprasyta sukurta programiné jranga,
suteikianti galimybg modeliuoti skirtingo tipo imoniy veiklos scenarijus, igyja
universalumo ir dinamiskumo. Skirtingai nei kituose egzistuojanciuose zaidimuose,
pasiilytame verslo Zzaidime ,Kietas rieSutas® ir studenty savarankiSkam, ir
grupiniam darbui naudojama vieninga DB, leidZianti Zzaidéjams jvairiais pjuviais
analizuoti priimtus sprendimus ir gautus rezultatus.

Pateikiamas vartotojui skirty uzklausy klasifikavimas vadybiniu aspektu.
Skyriuje pateikta verslo zaidimo rinkos modelio formali specifikacija, pristatomas
zaidimas palyginamas su kitais kompiuteriniais verslo zaidimais. Aprasomi keli
vieSojo sektoriaus edukaciniai ekonominiy procesy imitavimo modeliai. Pavyzdziu
pasirinktas automobiliy keliy priezitiros valdymo modeliavimas stengiantis parinkti
maksimaliai naudingg skirty finansiniy 1éSy panaudojima.

Treciajame skyriuje ,,Verslo Zaidimo integravimas i edukacines aplinkas®
pateikiamas formaliyjy studijuy organizavimo modelis naudojant verslo zaidima kaip
tarpdisciplining integravimo priemong. Pateikiami verslo administravimo studijy
programos moduliy pavyzdziai integruojant | nuotoliniu ir tradiciniu biidu teikiamas
studijas. Taip pat aptariami neformaliyjy studijy aspektai pagrindine edukacine
priemone naudojant kompiuterini verslo zaidima. Skyriuje pateikiami verslo
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zaidimo naudojimo scenarijy pavyzdziai. Nagriné¢jamas nuotoliniu bidu teikiamy
mokymosi moduliy aplinkos kiirimas leidziantis sukurti bendra verslo procesy
imitavimo mokomaja aplinka.

Ketvirtajame skyriuje ,,Verslo Zaidimo edukacinio vertinimo sistema® pateikta
verslo zaidimo taikymo kompleksinio vertinimo schema, kuria remiantis buvo
atliktas sukurto verslo zaidimo ,,Kietas rieSutas“ vertinimas. Vertinimui pasirinktas
vartotojy nuomonés tyrimas. Tam sudarytas klausimynas, atlikta vartotojy apklausa
ir pateikta sukaupty duomeny statistiné¢ analiz¢, irodanti verslo Zaidimo naudojimo
efektyvuma. Tyrimui taip pat buvo naudojami baigiamyjy darby vertinimo balai ir
sukaupti zaidimo metu priimti sprendimai bei gauti finansiniai rezultatai, kurie
leidzia vertinti mokymo ir mokymosi rezultatus.

Rezultatai ir bendrosios iSvados

Darbo rezultatai

—_

Sudarytas jmonés ekonominiy veiksniy modelis, skirtas edukacinéms reikméms.

2. Pateiktas rinkos modelio darba apraSantis algoritmas ir jo pagrindu sukurtas
programinis komponentas.

3. Sudarytas verslo zaidimo algoritmas pagristas pasiiilytu imonés ekonominiy
veiksniy modeliu, sukurta ir iSbandyta (idiegta studijy procese) programiné
iranga darbui interneto ir stacionarioje aplinkoje.

4. Parengti ir iSbandyti jvairiis verslo Zaidimo taikymo tradiciniam ir nuotoliniam
mokymo procesui scenarijai (verslo kompiuterinis zaidimas ,,Kietas rieSutas*
jau devyneri metai idiegtas Kauno technologijos universitete; treji metai —
Siauliy universitete, devyneri metai — Vilniaus ir Kauno kolegijose ir kitose
mokymo {staigose).

5. Sudaryta verslo zaidimo vertinimo sistema.

6. Parengta vieSojo sektoriaus ekonominiy procesy modeliavimo priemoné

automobiliy keliy prieziiiros atveju.

Bendrosios i§vados

1. IStyrus matematines ekonominiy procesy modeliavimo priemones pastebéta,
kad dazniausiai naudojami ekonometriniai modeliai, kurie pagal paZinting vertg
skirstomi { priezastinius, simptomatinius ir raidos tendenciju nustatymo, o pagal
objekto blisena i statinius ir dinaminius. Universalumu ir paprastumu iSsiskiria
P. Kotler aprasas, kurj realizuojant lengvai galima isskirti atskiru komponentu,
todél pasiilyta ji taikyti. Edukaciniams poreikiams tenkinti modelyje buvo
atsizvelgta | pardavimy iSsimokétinai jtaka, kas leidzia imituojama rinka
priartinti prie realybés.

2. Palyginus ekonominiy procesy imitacinio Zaidimo ,,Kietas rieSutas®, kuriame
buvo panaudotas darbe apraSytas modelis ir architektiira, charakteristikas su
VEMP, BizSim, Titan 3.0 kompiuteriniais verslo Zaidimais pagal valdymo
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aplinkos komponentus, nustatyta, kad sukurtoji aplinka: dinamiskesné

sudétingumo lygio prasme, universalesné dél galimybés jtraukti neribota skaiciy

zaidéju ir lankstesné duomeny bazés struktiiros prieigos atzvilgiu.

Nagrinéjamuose zaidimuose sunkumo lygiy skai¢ius yra fiksuotas (VEMP — 1,

Titan 3.0 — 3), o pasitlytas modelis ir Zaidimo architektiira leidzia lanksc¢iai juos

nustatyti parenkant, kurie i§ 29 studento valdomy kintamyjy bus naudojami.

Ilgalaikis praktinis kompiuteriniy verslo zaidimy taikymas mokymo procese

atskleidé pagrindinius teigiamus edukologinius bruozus:

e geresnis ziniy isisavinimas, nes zaidéjy, kuriy mokymo procese
kompleksiskai buvo taikomas verslo zaidimas, baigiamyjy darby vertinimai
statistiSkai reikSmingai geresni (skirtumas beveik 1 balas deSimties baly
skaléje);

e 7aidimas skatina ziniy siekima, jgyty teoriniy ziniy praktini pritaikyma, nes
kuo daugiau prie§ priimant naujo laikotarpio sprendimus sudaroma
rezultaty analizei skirty uzklausy, tuo daugiau statistiSkai reikSmingai
geresniy finansiniy rezultaty pasiekiama.

ISanalizavus zaidéjy rezultatus paaiskéjo, kad studentai susiduria su sunkumais
parinkdami tinkama uZzklausa ir ja realizuodami, todél darbe pateikta vadybiné
uzklausy klasifikavimo sistema, leidzianti naudotojui, o ne tik informaciniy
technologijy profesionalui, greitai ir gerai kurti uzklausas bei gebéti efektyviai
jas taikyti vadybiniy sprendimy priémimui. Nustatyta tiesiné priklausomybé
tarp sukurty uzklausy skaiciaus ir finansiniy rezultaty.
ISanalizavus jvairiy zaidéjuy grupiu poreikius, paaiskéjo skirtingas pasiruo$imo
lygis ir skirtingi tikslai. Pasitlyta ir iSbandyta edukaciniy imitaciniy priemoniy
integravimo | jvairias studijy programas ir mokomuosius modulius metodika bei
pateikti skirtingi, nuo zaidéjy pasiruosimo lygio priklausantys scenarijai sudaré
salygas jvairiapusiskiau bei greiciau pasiekti keliamus tikslus, nes zaidéju, kurie
dirbo pagal kompleksinio verslo zaidimo taikymo scenarijy, baigiamyjy darby
vertinimai statistiSkai geresni beveik 1 balu deSimties baly skaléje.
Ivertinus neakivaizdiniy studiju studenty poreiki studijuoti neatsilickant nuo
grafiko, darbe pateikta nuotoliniu biidu teikiamo modulio, integruojancio verslo
zaidima, rengimo darby seka, atitinkanti nuotolinéms studijoms keliamus
reikalavimus. Pasiiilytas verslo Zaidimo modelis ir jo naudojimo kompleksinis
tyrimas ne tik padeda studentams analizuoti duomenis racionaliam sprendimuy
priémimui, bet ir leidzia sukaupti duomenuy bazg, kuria galima panaudoti
studenty mokymo ir mokymosi analizei.
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