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Today people almost in all professions are faced with increasing demands on their knowledge
and abilities, because the fast development of technologies and vocational demands require
specialized and complex skills that need to be renewed frequently. Therefore, the role of
continuing education and lifelong learning is becoming more and more important. This type
of education differs from traditional academic education and requires integrated consideration
of many factors to achieve timeliness and professional excellence of continuing professional
courses. Some of these factors are as follows: previous education, market demands,
automation of course development and delivery process, course customization possibilities,
reusability of the learning objects, coherence with professional and educational standards.
This paper illustrates a variety of issues to be taken into consideration in continuing education
course development and suggests the training environment based on game approach for
acquiring professional skills according to the market demands. Particular modelling methods
are needed for designing such training environment. The modelling methods are used for the
identification and representation of a large variety of concepts relevant to the problem scope.
The knowledge management methods are used for the identification of market demands and
for training environment design. The game-oriented approach is useful for a trainee to acquire
and demonstrate professional skills according to the real life situation reflected by the game.
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1. Introduction

Nowadays an ever increasing attention is paid to lifelong learning or continuing education.
The necessity of continuing education is determined by fast development of technologies,
working methods, and enterprise cooperation forms requiring employees to acquire novel
skills and to improve knowledge of the fields that are close and not so close to their initial
education. Several education institutions and training departments of organisations are
involved in the design of the curriculum of continuing education. In this paper, we will focus
on the situation in universities.

Universities have excellent experience of teaching academic knowledge. The knowledge
allowing students to understand the most essential principles and techniques of the field that
can be adopted for different situations in the field can be considered academic. It is estimated
that a person with higher education can quickly master practical knowledge and successfully
align with the labour market. Generally, the institutions of higher education are less
experienced in implementation of continuing education where the key emphasis is put on the
specific skills (not on general principles) that should be acquired at a fast pace and in high
quality. It is very often necessary either to organize training courses in so called e-learning
mode or to provide blended learning where the students do part of the training in the study
room and spend the rest of the time working in distant way. Timely provision of the training
course is one of the major difficulties because the design of the training course requires a long
time. Therefore the knowledge reusability becomes more relevant issue in continuing
education providing possibilities to develop training courses in a shorter period using the
previously designed learning units.

In a specific context elementary unit of the course is called of the knowledge element. The
knowledge element or a meaningful set of several knowledge elements is called a learning
object. Selection of the learning objects for specific goals has been researched in greater
detail, developing unified standards, for example, SCORM — Sharable Content Object
Reference Model. At the same time, while the number of the developed learning objects has
been increasing, their selection is becoming more complicated because of the necessity to take
into account numerous, very often discrepant, selection criteria. The selection problem grows
even more complicated in case the material of the course should be adopted to the individual
requirements of each learner. In continuing training courses, that is a particularly considerable
factor because the preliminary knowledge of the learners of the training group is much more
distinctive than of those in academic groups.

The aim of this paper is to provide a technique for solving the three problems of the
continuing education, i.e., (1) to identify the requirements of the course of continuing
education taking into account the necessity of potential learner for university, standards, and
the variability of the external environment, (2) to design the environment for the development
of the continuing education course providing convenient formation of the training course and
its modification accordingly to the changes in requirements, (3) to provide possibilities of
personalized training.

In order to achieve the goal stated before, two main ideas are used:

- application of the modelling method for designing a continuing education course;

- gaming approach for the training the necessary skills.

The method is illustrated by a training course provided for developing project management
skills.
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2. The use of modelling methods for a design of continuing education curriculum

In order to make sense of the use of modelling methods in the continuing education training,
understanding of the concept of the continuing education is very essential. The continuing
education is defined [1] as education providing each participant with tune-in, specific body of
knowledge. Vocational training is a process comprising instructional activities with a purpose
of getting up-to-date field-specific knowledge and skills.

The vocational continuing education curriculum design process is done using the following
steps [2]:

- requirement analysis of the curriculum identifying the target group and its needs as
well as a training strategy for meeting the needs of the target group;

- identification of the training goals and defining training units;

- design of a training environment providing acquisition of the necessary skills;

- assessment of the results of the training activities providing continuous development
of the vocational training curriculum.

A sequential design of the continuing education curriculum requires consideration of the
main stages of the life-cycle of the training curriculum [3] and understanding of their
interrelationships. Fig.1. shows the relationships between stages of the curriculum life-cycle
and the steps of design of computer-based vocational training.
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Fig.1. Relationships between the stages of the curriculum life-cycle and the steps of design of computer-
based vocational training
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The figure represents that the most important step of a successful development of a
continuing training curriculum is identification of the needs of the target group. The
continuing education course analysis is made accordingly to the requirements of the target
group and the criteria for the quality assurance of the training. Developing the course, the
results of the analysis described in the software requirement specifications are taken into
account. In the process of the software design, the learning objects are widely used and are
updated according to the field requirements and the demands of the target group.

While numerous interdependent factors should be considered for the curriculum design, it
is necessary to find out a technique providing a transparent and easy understandable
representation of the mentioned factors and their interactions. EKD (Enterprise Knowledge
Development) is one of the most suitable techniques [8,9] (see Fig.2).
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Fig.2. EKD model representing the design of continuing education curriculum.

3. Gaming in education

The range of games used in education is widely varying from play in pre-school period to
role-playing, and computer-based simulations, and management games at later education
stages. The current paper describes the advantages and disadvantages of gaming in the
vocational continuing education. The first simulation games were used in the fifties of the last
century in the USA [4]. Usually, the simulation games are used when the formal research and
analysis methods do not provide a suitable solution of the problem. The most successful game
applications have been achieved in military training and business and management learning.
Simulation game is a specific simulation model by what its user studies the system “from
the inside”. The player’s previous knowledge and experience are increased by the experience
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got during the game-play. It builds up the prerequisites for the formation of new knowledge
whose truth is validated by the results of the experiments made during the game-play. The
gaming initiates active attitude to the learning material and promotes its better perception — if
the player does not want to fall out of the game, he/she should take ongoing proficient
decisions. Such activities provide learning by experience comprising also learning by doing.
The most popular reasons for game applications are the following [5]:

- to advance learning of fundamental concepts and principles;

- to demonstrate the applications of theory to practice;

- to improve all kinds of cognitive skills;

- to provide and support the trainees’ laboratory and individual work;

- to develop the skills necessary for literature studies and research;

- to improve communication skills;

- to promote system thinking trainees and staff members.

The simulation games can be introduced into the learning course before applying the
conventional didactic techniques with the aim of providing the trainees with advanced
information on the subject and thereby preparing them for the study course. On other hand,
simulation games can be blended with conventional education techniques in order to improve
the trainees’ professional skills. Moreover, the simulation games can conclude the learning
course so as to perfect the trainees’ professional skills and to promote better insight on the
interconnection of the things [6].

The players, rules and information on the real-world system modelled by the game are the
key components of the simulation game. The rules are defined according to the game
scenario. They determine the roles of the players and participants’ behaviour during the game
playing. The game scenario is a description of the implemented simulation model. The roles
of the participants are the elements of the model implemented by players according to the
rules of the game.

During the game playing, the participants perform the proposed tasks and evaluate the
acquired results. The organizers of the game prepare the tasks according to the ideas and
opportunities established by preliminary actions. During the game playing, the players are
provided by the information appropriate to the one used in the real-world system. The
software, reference, internal documents, experts, etc. can serve as information sources.

The model implemented in a simulation game represents an existing or intended part of the
real world. The game models it with accuracy that is reasonable for the validity of the study
results. The kind of the model underlying an educational game and its accuracy are defined by
didactic goals. In case of complex systems, the applied models highlight some real-world
elements and processes at the same time hiding hiding others. When it is decided to use
gaming for a continuing education course, the course development methodology plays an
essential role supporting both the process of the game design, and representing the game
scenario. The next chapter describes modelling methods and the possibilities to apply them to
the design of simulation education games.

There are several game-simulators available in knowledge and project management fields,
for example, Virtual leader [11]. This game teaches leadership skills for leadership and
managing negotiations. Another is KM Quest [12], the game for training in problem solving.
In this game the solution guides the player through the encountered KM problems. Moreover,
it allows the player to reach for the extra resources that she will need during the game-playing
process. A further example is ITMG1 [13]. This game allows the player to recognize the daily
problems in the IT department, but does not provide the necessary skills to solve them.
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These simulators operate in a network environment and are based on problem solving.
There is a particular scenario that needs to be strictly followed in these games to arrive at
solutions.

Our solution proposes to develop a simulation game, which is context sensitive and offers
users suitable skill acquisition service (see Section 5).

The game architecture will be designed of modules using service oriented system
development architecture. Each of the modules will ensure the working of the project
management skill acquisition environment showed in Fig. 4, Fig. 5.

4. The use of modelling methods in the design of game-based training curriculum

The following methods have been applied into the design of a continuing education
curriculum [8]:

1) EKD - Enterprise Knowledge Development provides possibilities to represent
knowledge of the organization;

2) EML — Education Modelling Language enables implementation of each stage of the
software life-cycle;

3) LTSA - Learning Technology System Architecture describes the process of the
computer-based training identifying sub-processes and data flows;

4) SCORM - Sharable Content Object Reference Model describes software behaviour
and interface of components.

According to game theory, the design of a game scenario is the most essential task for the
development of an education game. In addition to that, applying the gaming approach to
design of a continuing education curriculum, it is important to describe the rules to be
complied with the implementation of the game and to take into account the constraints and
requirements to be considered during the design of the game. From the above mentioned
methods, the EKD method is the most suitable to the defined requirements [8, 9]. The current
method is applied to the design and representation of the game scenario and its constraints.
In Fig.3, a rough model of the training environment for the improvement of project
management skills is depicted. The chart represents three kinds of models. The goal model
represents the achievable goals and available knowledge and skills. The process model
describes the processes and actors taking part in the game implementation process. The rule
model represents the rules to be to considered for organizing an education game.
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Fig.3. EKD model for the implementation of a continuing education course.
5. Conception of the project management training environment

The modelling method and gaming approach discussed above have been applied for the
design of conception of the environment supporting improvement of project management
skills. The mentioned skills are ill-defined skills, i.e. depending on the context they can be
expressed in different ways as well as the same skill can be comprised by several skill
categories. The key concepts in the current conception are the following ones: (1) skill, (2)
situation where the skill can be expressed, (3) service of the skill, (4) service-oriented game
scenario. The service of the skill can be expressed in two ways. On one hand, that is similar to
the learning object because it is provided for the knowledge acquiring. On the other hand, that
represents a particular service in the context of a service-oriented paradigm [10]. The service
of skill provides the situation requiring a specific skill for the following-up of the activities.
The framework of the game scenario has been constructed basing a the model of project
development process defining key activities that should be carried out by each student. The
service of skill adjusted to a specific activity increases the performance level of the activity.
The modelling methods are applied for the identification of the skills to be improved and their
development situations as well as for building models of project design processes. (see Fig.4).
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Fig.4. Conceptual representation of the environment providing acquisition of the project management
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The gaming approach is applied to designing a scenario for training of skills. The game
scenario represents a process of a project design, during which a student should show the skill
of running the project overcoming specific difficulties. By our definition, the difficulty has
been overcome if the student has developed a particular project management skill. The range
of the difficulties, i.e. services of skills is selected by skills training scenario designer (see
Fig.5).
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Fig.5. The representation of the environment providing training of project management skills.
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In order to provide individual approach, it is necessary to analyse how the student’s
activities affect the increase of skills as well as to implement feedback on the skills
acquisition service repository providing each student with a possibility to request the service.

6. Conclusions

The use of modelling methods and gaming for the development of a continuing education
curriculum provides a wide range of possibilities to implement a more dynamic curriculum
design process. The modelling methods serve for identification of the skills and determination
of a curriculum implementation scenario. The gaming approach provides a possibility to
define a learning object service-oriented architecture, i.e. to characterize the expected skills
and to describe its acquisition scenario. Such approach promotes provision of individualized
training because it offers possibility to traceably link the skills demonstrated by the student,
and the repository of potential skills, and a training (gaming) scenario.
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Stale G., Kirikova M., Tomsons Dz. ModeléSanas metodes un spélu pieeja talikizglitibas attistiSand

Sakard ar straujo tehnologiju attistibu, visas nozares pieaug pieprasijums péc jaunam specifiskam zinasanam un
prasmém, kuras ir nepieciesams nepdrtraukti pilnveidot. St iemesla dé], aizvien lielaku nozimi izglitiha ienem
talakizglitiba un muzizglittba. Atskiriba no tradicionalas izglitibas kursiem, talakizglitibas kursu izstradé daudz
lielaka mera ir janem véra tadi faktori ka: iepriekseja izglitiba, tirgus pieprasijums, kursa izstrades un
realizacijas automatizacija, kursa individualizacijas iespéjas, macibu objektu atkartotas izmantosanas iespéjas,
izglitibas un profesiondlo standartu saskanotiba ar tehnologiju iespéjam. Saja raksta ir izpétitas modeléSanas
metodes, kas |auj atspogujot augstakminétos faktorus un to savstarpéjo saistibu. Sis modelésanas metodes tiek
izmantotas, lai izstradatu vadlinijas tirgus prasibam atbilstosu profesionalo prasmju iegisanai, izmantojot spéju
pieeju. Spélu pieeja apmaciba dod iespéju iegiit prasmes, kuras ne vienmér ir precizi definéjamas. Modelésanas
metozu izmantoSana talakizglitibas kursu izstradé dod iespéju dinamiski pieldagot kursa saturu atbilstosi nozaré
nepieciesamajam specifiskajam zinasanam un prasmem.

Stale G., Kirikova M., Tomsons Dz. Implementing of Modeling Methods and Game Approach in Continuing
Education Design

Today people in almost all professions are faced with increasing demands regards their knowledge and abilities,
because the fast development of technologies and vocational demands require specialized and complex skills
that need to be renewed frequently. Therefore, the role of continuing education and lifelong learning is
becoming more and more important. This type of education differs from traditional academic education and
requires integrated consideration of many factors to achieve timeliness and professional excellence of
continuing professional courses. Some of these factors are as follows: previous education, market demands,
automation of course development and delivery process, course customization possibilities, reusability of the
learning objects, coherence with professional and educational standards. This paper illustrates a variety of
issues to be taken in to consideration in continuing education course development and suggests the training
environment based on game approach for acquiring professionals skills according to the market demands.
Particular modeling methods are needed for designing such training environment. The modeling methods are
used for the identification and representation of large variety of concepts relevant to the problem scope. The
knowledge management methods are used for the identification of market demands and for training environment
design. The game-oriented approach is useful for trainee to acquire and demonstrate professional skills
according to the real life situation reflected by the game.

HImane I'., Kupukosa M., Tomconc JI. Memoowvl modenuposanus u uzpoeoi no0Xo0 6 pazeumuu
oanvHeluwezo 00pazoeanusn

B ceéa3u co cmpemumenvHoiM pazeumuem MexHON02Ull, 80 6CeX OMPACTAX 03pACMAem CHPOC HA HOGble
cneyuguyeckue 3HaHUs U HAGbIKU, KOMOPbIE HeOOXOOUMO HENPePbIGHO 0OHOGIAMb U NONOJHAMb. [loamomy, écé
bonbulee 3HAUEHUE 68 00PA306AHUU NPUHUMAIOM NPOYECChl OANbHEUME20 U CAMOCOAMENbHO20 00yueHus. B
omauyue om mpaduyUOHHBIX KyPCog 00yUeHUs, 8 paspabomke Kypcog OdIbHelue20 06yueHus, Ha0o PUHUMANb
60 GHUMAHUe maKue QaKmopel, Kak: npeovioywee o00paz06anue, pPoIHOYHbIL CAPOC, A8MOMAMU3AYUSL
paspadomKy U peanuzayuu Kypcd, G03MONCHOCIU UHOUSUOVAIUZAYUU KYPCA, BOZMONCHOCU NOGMOPHO20
UCNONL308AHUS 0OYUAIOUUX INEMEHINOS, CO2NACOBAHHOCTNG NPOPDECCUOHANBHBIX CIMAHOAPMO8 U CMAHOAPMO8
00PA306aHUsL C MEXHOLOSUYCCKUMU BO3MONCHOCMAMU. B Oannoil cmamoe uzyuenst memoovt MoOenuposanus,
KOMopvle NO36045I0M  0MOOPA3UMb  BLIUUEYROMAHYMbe  (PAKMOpbl U UX  63AUMOCEA3U. Dmu  Menmoosl
MOOCTUPOBAHUA  UCNONL3YIOMC 0Nl PA3PAGOMKU  OCHOGHBIX HANPAGICHUI OCBOCHUSL NPOPECCUOHATLHBIX
HAGLIKOB, COOMEEMCMEYIOWUX MPEOOBAHUAM DbIHKA, ¢ NPUMEHEHUeM Uuepogoco nooxooa. Mepoeoii nooxod 6
06yueHUU 0aem 603MONCHOCIb NPUOOPECMU HABLIKU, KOMOpble He 6ce2dd MouHo onpedensemsl. Mcnonvzoeanue
MemMo008 MOOEeIUPOBAHUsL 8 pa3pabomke Kypco8 OalbHelule2o 06pasosanus 0aém 603MO’CHOCIb OUHAMUYECKU
npUCnocadausams cooepicanue Kypca CcOOOpasHo HeoOXO0UMbIM OMPACiU CReYUDUUECKUM 3HAHUAM U
HAGHIKAM.
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