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Expert Interview
The interview is carried out in a scientific study with the aim to theoretically base and 
develop a theory of knowledge cooperation model of sustainable cooperation 
between adult education institutions and industry. On the basis of these interviews 
we will develop on a real web solution based on an automated system of 
cooperation, which we will offer you for testing. Filling out will take about 15 min.

Your support is very valuable and necessary.

Name of company/educational institution *

Operating sector/type *

Short description of company’s / educational institution’s experience *

No more than 500 characters

Contact person *

E-pasts *

Position *

A brief description of personal experience in company / educational institution *

No more than 500 characters
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1. How topical is a continuous increase of staff qualification in the company? *

2. What is your future vision in the use of information and communications aids for 
up-skilling? *

3. What is your experience in effective training of company's employees? (internally, 
in educational institutions, from experience of other companies, etc.) *

4. How did you organize employee training so far? (virtual environment, full-time 
studies, partial full-time studies, working in groups or individually) *

5. How to successfully build a modern co-operation between educational institutions 
and industry representatives? *

6. How urgent do you think would be a computerized database with necessary 
information for promotion of cooperation between companies and educational 
institutions? *

7. What practically useful services would you recommend be included in the 
automated cooperation framework in order to easily and quickly access the 
information needed, help define and analyse company’s / educational institution’s 
desires and needs, etc.? *
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8. Do you see a good future for this kind of cooperation between adult educational 
institutions and companies? *

9. To what extent would you be willing to electronically share the challenges and 
experience so far? *

Submit
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IT nozares eksperta atzinums

Jūsu vārds, uzvārds: 

Izglītība: 

Darba vietas nosaukums:

Ieņemamais amats: 

Jautājumi un atbildes:

1. jautājums. Kā Jūs vērtējat šādu zināšanu līdzdales modeli un tehnoloģisko risinājumu

trīspusējās sadarbības veidošanai?

Atbilde: 

2. jautājums. Cik elastīgs ir šāds zināšanu līdzdales modelis un sadarbības sistēma, lai veiktu

sistēmas analīzi un tehnoloģiskos uzlabojumus?

Atbilde:

3. jautājums. Cik perspektīva ir šāda sadarbības veicinoša tehnoloģiskā risinājuma

attīstīšana?

Atbilde:

Pētījuma teorētiskie un praktiskie rezultāti ir nozīmīgi ilgtspējīgas sadarbības 

veicināšanai starp pieaugušo izglītības iestādēm un uzņēmumiem.

Piekrītu Nepiekrītu

Paldies par Jūsu ieguldīto laiku un vērtējumu!
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Izglītības nozares eksperta atzinums 

Jūsu vārds, uzvārds: 

Izglītība: 

Darba vietas nosaukums: 

Ieņemamais amats: 

Jautājumi un atbildes:

1. jautājums. Kā Jūs vērtējat šādu zināšanu līdzdales modeli un tehnoloģisko risinājumu 

trīspusējās sadarbības veidošanai?

Atbilde: 

2. jautājums. Kā Jūs vērtējat visu ieguvumu kopumu zināšanu sabiedrības veidošanai, 

tehnoloģiski attīstot un lietojot šāda veida sadarbības sistēmu ilgtermiņā?

Atbilde: 

Pētījuma teorētiskie un praktiskie rezultāti ir nozīmīgi ilgtspējīgas sadarbības 

veicināšanai starp pieaugušo izglītības iestādēm un uzņēmumiem.

Piekrītu Nepiekrītu

Paldies par Jūsu ieguldīto laiku un vērtējumu!
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Uzņēmējdarbības nozares eksperta atzinums 

Jūsu vārds, uzvārds: 

Izglītība:

Darba vietas nosaukums: 

Ieņemamais amats:

Jautājumi un atbildes:

1. jautājums. Cik motivējošs ir šāds zināšanu līdzdales modelis vajadzību un vēlmju

izteikšanai un trīspusējās sadarbības veidošanai?

Atbilde:

2. jautājums. Kā Jūs vērtējat visu ieguvumu kopumu zināšanu sabiedrības veidošanai, 

tehnoloģiski attīstot un lietojot šāda veida sadarbības sistēmu ilgtermiņā?

Atbilde: 

Pētījuma teorētiskie un praktiskie rezultāti ir nozīmīgi ilgtspējīgas sadarbības 

veicināšanai starp pieaugušo izglītības iestādēm un uzņēmumiem.

Piekrītu Nepiekrītu

Paldies par Jūsu ieguldīto laiku un vērtējumu!
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 People orientation more and more is going to life-long learning in future knowledge society to 
be effective in labor market. The scope of knowledge is rapidly increasing while time for learning has its 
limits. Life-long education requires new, more efficient learning methods providing fast high-quality 
adult education to each member of society otherwise implementation of life-long education will result in 
inadequate waste of people's time resources without any relevant improvement regarding their 
employment, civil activities and mental age. Regional institutions dealing with building of information 
society and holding different classes for inhabitants must create online training courses/e-learning 
societies about various subjects thus overcoming location- and even time-related obstacles because the 
internet is available round the clock seven days a week all over the world. E-learning system is a great 
way of cooperation with fellow-citizens simultaneously profiting from customers/other people interested 
in the most effective e-learning methods. At this stage of the research a model of training system for 
citizens has been developed in the perspective of several-form learning methods using technologies. 

Keywords: e-learning system, technology,e-learning model 

In period of several last decades of previous century till now there can be observed a historic change
from the industry age to the information age. In the era of development of knowledge society, computer 
and internet skills take the second place after reading and writing skills. Introducing an effective learning 
system, one of the main tasks is to gather information about people's needs and desires, their willingness 
and readiness to use offered modern ICT opportunities, as well as to develop a motivation program. Other 
essential pre-conditions include precisely developed training administration and planning of necessary 
time, capital and human resources. Training itself must be qualitative, competitive and customer-oriented. 
Research problem is that incomplete use of IT resources in regional training centers do not offer 
satisfactory choice of training services. Object of study: modelling and imitation (at regional training 
center) of quality & effectiveness of life-long education policy and correlation between inhabitant further 
education processes.  

The goal of the study is to develop an e-learning system model for inhabitant training taking into 
account service effectiveness and customer satisfaction with e-service.  

Study question: what changes in the traditional training system could widen the choice of services and 
improve effectiveness and quality of further education processes? 

The experience of Latvian Information and Communication Technology Association (LIKTA) 
initiative shows that Latvia still has to work on inhabitant motivation both to acquire new skills and 
knowledge and to put them into practice. In order to increase the demand of inhabitants for e-training, 
compact and practical education programs for learning to use modern technologies are necessary. Web 
attracts society even without any special effort for it is the only environment allowing users to 
communicate with one another directly, freely and instantly. Development of technology and pedagogics 
lets us hope that e-training can significantly improve education quality and make efficient the use of 
resources.  

Similarly workspace equipment and systems are becoming more sophisticated. That calls for extra 
skills and ways to handle the new work environment and the vast amounts of data that has to be dealt 
with. This leads to acknowledgment that knowledge has become the most important asset for 



 101

organizations and for individuals as well. With more high intensity this has been viewed as an active area 
of research.  

E-learning system is a great way of cooperation with fellow-citizens simultaneously profiting from 
customers/other people interested in the most effective e-learning methods. At this stage of the research a 
business model of training system for citizens has been developed in the perspective of several-form 
learning methods using technologies. 

 

 
The target audience is the proportion of society that can acquire the necessary skills through distance 

learning (from their home or office at appointed time having a direct contact with the teacher via 
videoconferencing). This could help to solve problems of those people who due to some reasons cannot 
attend classes at the training centre.  

To achieve the goal of the study, the following methods were used  
Analysis of theoretical literature about life-long education, e-learning, organization of 
education process and use of technologies; 
Expert interviews to find out the key operation principles of an efficient e-learning system; 
Regional poll to obtain data about the availability of technologies and people's willingness to 
use the innovative learning system thus participating in the education process; 
Development of a model using such business modelling environment as QPR ProcessGuid 
Xpress 8.0;
Writing a description of the model's basic operation principle; 
Acquisition of statistical data carrying out a model simulation; 
Data processing using the chosen statistical methods;  
Analysis of results of statistical tests. 

As a result of the work, a business process model to raise the quality and effectiveness of education 
process will be acquired. Analyzing the model data, managers of regional training centers will be able to 
decide on using one of the three offered types of education (full-time training, combined training, online 
training).  

 

 
The learning theoretical approach is developed on the basis of philosophical understanding of 

knowledge and learning. Learning theory can be defined as a conception of the individual, the world, the 
individual’s relation to the world, and knowledge. Analytically, learning principles can be divided into 
the form, content and relations of a learning work environment. Finally, the concept of relations describes 
the relationship between the participants (teachers and students) in the learning environment and their 
respective roles. Learning principles can be defined as an approach to form, content and relations of the 
learning environment [1]. 

From pedagogical approach the E-learning model is based on cognitivist learning theory with radical 
constructivism approach and activity theory. 

Principles of specialization and division of labour are widely used in distance education. At first, a 
group of specialists design and develop training aids, which is usually the most time-consuming work 
during preparation of e-service. Production (printing, video recording etc.) is performed by other 
specialists. Clearly formulated goals and objectives, cooperation and uniform standards ensure quality of 
the whole e-learning process. 

Figure 1. 

Training 
  

Training 
 

Training 
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 Educating from high-quality video lectures, e-learning as a service would ensure the highest 
effectiveness of study process. Good quality video lectures are considered those which also contain 
practical tasks (simulations), detailed information video about the subject, self-control tests, etc. Each of 
participants can learn material at an individual pace. The main pre-condition is that a competent specialist 
(mentor) able to answer all questions of participants shall be accessible (see picture above). 

Such education style can be regarded as combined training, which is a process allowing to deliver the 
right information to the right people in the right form at the right time. The combined training is currently 
undergoing the stage of development therefore there are available only a few formal studies about its 
effectiveness. Nevertheless, studies of Stanford University and the University of Tennessee have given 
valuable insight into why mechanisms of combined training are better than traditional and e-learning 
forms separately [2]. 

Key advantages: 
Easy accessibility; 
Opportunities for cooperation with mentor; 
Varied contents; 
Opportunity to choose the most suitable pace and time. 

These advantages certainly help to achieve the goal of training and to ensure its quality and 
effectiveness because if e-learning system is properly created, it can be used to find out each student's 
needs and current knowledge level and then give them proper materials [3]. 

 
Including online learning technologies in the education process, one must be ready to accept new 

learning models and methods. The methods include a multi-dimensional learning object and forms of 
classes supported by the latest technological solutions [4]. 

Online real-time communication and cooperation means that it is not necessary to leave one's place of 
work at home or in office in order to conduct classes effectively. The main problems could be connected 
with the fact that people are not used to such form of education and do not know how to learn, discuss 
and cooperate with a teacher online. One of the method is videoconferencing. 

Teachers before starting to read video lectures have to take an individual study course about the 
peculiarities of video-lecturing using the latest IT solutions, for instance, they must comply with certain 
standards – not only need they be well-prepared and possess advanced IT skills, but also know the rules 
of specific etiquette and take care for remote audiences. [5]. 

 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2. 

 As the negative aspect of such education model we could mention that all people participating in 
online training at the particular time are learning at the same pace as others and all of them are 
participating in the same discussion about definite subject of the course. It should be noted that online 
training videos can be watched repeatedly at any time [6]. 

Central to a cognitivist learning theory are the human cognitive, mental or intellectual abilities. A 
cognitivist approach is based on the belief that there is a structure in the way we perceive and understand 
the world. 

Principle is based on opinion that information from the world has an objective structure which 
correlates to the structure of the information processing. The learning process is a training of mental 
abilities or intelligence which is accomplished by the students’ work on predetermined exercises. 

   Training 
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Therefore students’ work should be based on a curriculum divided into predetermined and isolated 
units which means that it is possible to structure the activities of the learning environment. The activities 
should be structured on the basis of the inner structure of the subject matter and are controlled by the 
teacher. The content should be organised in accordance with inner structure of the objective information 
[1]. 

Exigency effective exchange and access information is one of the most important things supporting 
study process [7].   
New technologies give new possibilities for communication to make information exchange process 
comfortably and accessibly [8]. Learning course whose goal is to give not only things learned in lectures 
but also possibility to add knowledge on the base already known things in any-time/any-where needs to 
be supported by mobile technology. Used devices need to be easy to carry and usable, course material 
must be easy displayed on a small screen and access must be provided any-time/any-where. To make this 
course effective it is very important to take into account all of these aspects.  

Also virtual technology can be used for deeper understanding different processes. Using a virtual 
world for training needs is modern and effective approach to reach good results in short time. The  use  of  
augmented reality’s (AR)  visual sense is typical for overlapping the real work  environment by the 
generated  images  of  the  worn  computer.  AR uses display technologies to combine computer graphics 
with a user’s view of the real world. Unfortunately building the virtual reality’s (VR) environment isn’t a 
simple task by itself. The training material must be easy and quickly adaptable in conformity with the 
professional skills and perceptivity of the trainee, and portable as well. The gap related with the joint 
standardization and compatibility of VR/AR products and technologies bother achieving the objectives 
mentioned above. However, hopefully alike to the history of RFID technologies, VR/AR development 
will succeed the analogous trends promoting to the introduction of low-cost, but in the same time 
functional and adaptable solutions, increasing the potentialities of VR/AR use in the training systems 
designing.  

 

 
Current age besides processing of large amount of information and data also encompasses the use of 

modern technological devices such as notebooks, netbooks, mobile phones or global position systems 
(GPS). Many students deploy one or another type of technological device in their daily work or study 
activities which makes them much more productive. Over last decade there can be observed a shift 
towards technologies with more mobile nature. Table 1 depicts the dynamics over five years of people 
who say it would be very hard to give up the particular technological device they use. 
 

TABLE I. 

2002 2006 2007 
Mobile phone 38% 43% 51% 
Internet 38% 38% 45% 
Television 47% 44% 43% 
Landline telephone 63% 48% 40% 
E-mail 35% 34% 37% 
Blackberry or wireless e-mail 
device 6% 22% 36% 

 
In this survey conducted in the USA clearly is showed that mobile phone, the Internet and smart 

phone pick up more popularity among people. Modern advanced technologies enable and facilitate 
processing of large amounts of information in reasonable time. Regular workstations (personal computers 
and large enough screen size notebooks) are being used for such knowledge worker everyday tasks as 
regular office assignments, accounting procedures, for 3D building designing. Not all such tasks can be 
done using mobile type of device. However mobile technologies become each day more popular. Wide 
spectrum of mobile devices such as regular mobile phones, personal digital assistants, camera phones, 
smart phones, portable media players, or gaming consoles are being frequently used. All of these devices 
can process some type of media, data, or information. 

Nowadays there is a growing tendency for people to use modern technologies, including e-services, in 
their daily life. According to June 30, 2009 data of agency "Internet World Stats", on average 59,4% or 
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1,324,800 inhabitants of Latvia are Internet users. Additional motivation and also quality coefficient 
would be a guarantee to customers that those who get 75% or more in self-control tests during the training 
process will have no problems with passing the final test and getting the certificate. If customers still fail 
to pass the final test, service providers give an opportunity to take the particular training course repeatedly 
for free.  

Skills level for e-learning affects in Latvia accessibility of computers and internet in different type of 
household. There was 52,8% internet accessibility in all households on 2008 and 58% at 2009. Computer 
was 56,7% of all households on 2008 and 60,1% on 2009. Real parameter what defines development of  
users skill in Latvia is computer skill development what was 68,9% on 2008 and 70,4% on 2009 of all 
inhabitants [10]. The leading tendency is growing of technology support and computer skills of Latvia 
inhabitants what means wider perspective of e-learning possibilities. 

I.  

 
More and more problems are arising in connection with contents of information thus it is very 

important to create good training programs. Careful attention must be devoted to:  
training of academic personnel; 
regular updating of computer facilities and technologies; 
Internet cost reduction; 
improvement of Internet data transfer rate and quality; 
facilitation of cooperation between educational institutions; 
interesting and involving computer companies in development of different programs; 
organization and support of ICT promotion and experience exchange events; 
popularization of international experience; 
work on development of e-learning aids. 

Potential results of implementation of the new learning system will be as following: 
increased opportunities for people without proper education currently working in IT sphere to 
obtain qualification of IT specialist; 
support of regional IT infrastructure development;  
support of regional economic development. 

With globalization of business world, competition is becoming more intense while business processes 
are getting more split geographically. In order to measure process efficiency in general, it is extremely 
important to estimate costs, time and other parameters of each separate step in the business process. 
Measurement of business process efficiency is important in calculation of company's total costs and cover 
of investments [11]. 

In order to carry out imitation modelling, a multifunctional business process modeling and analysis 
tool QPR ProcessGuide Xpress 8 was used for study purposes.  

Through all product creation related activities, it is important to understand what result exactly has to 
be achieved during each particular stage or step. Business process modelling not only helps to find 
regularities and explain events in the past, but also to forecast development of situation in the future.  

 
Figure 3. 
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Working with models, one must keep in mind that they cannot be too simple – simple models 
characterize simple processes. In order to describe simple processes clearly and elementary, models are of 
no necessity. However, development of too complex models with too many variables can also prove 
unfruitful due to excess labour input 

 

 
Educational benefits of attending the session 

Special learning aids developed for each particular training program; 
On the basis of presentation of learning material lies its practical usability; 

Motivation plays a crucial role in organization and conducting of courses (not only the motivation of 
participants to acquire new technologies, but also the motivation to use them afterwards thus 
strengthening skills and knowledge, working up thirst for knowledge and increasing courage to continue 
the training; 

Although implementation of the new learning system will be profitable and convenient for 
participants, nobody can deny the importance of outstanding personality in the education process. 

During the current economic crisis, every owner of private business, like every country and every 
municipal institution, is trying to curb their expenditure and facilitate growth of income. The government 
on national level, local governments of cities and managers of each company must think innovative in 
order to optimize and make more effective the production of goods and services with the help of modern 
technologies. The e-learning idea can be of commercial benefit to organizations as well as provide 
different competitive advantages – more convenient, cheaper and more valuable services [12] 

Improvement of learning environment is one of the main elements of innovation facilitation and 
management. Many modern e-business companies believe that IT is business and business is IT. This 
belief shows dependence of many companies on information and communication technologies and does 
not facilitate progress and innovations – modern technologies and their use in business should be just a 
tool for service improvement [13]. 

Development of technologies causes an increase not only in the amount of processable data, but also 
in the quality of socio-technical information processing – technical systems can do more and more 
complicated tasks. Systems increase in amount; from local and regional systems they are turned into 
national and global systems. The principal integral parameter characterizing information processing or 
performance is quickly improving. The result is a jump in quality – formerly unachievable rise in 
knowledge, comprehension, qualification, competence, education and wisdom, wide use of knowledge in 
the work and creation of new knowledge.  

E-learning can broaden the skills of inhabitants as well as help them to understand where, when and 
how to develop them. Modern e-training can radically change our learning style; it can stimulate 
inhabitants become more active and confident and thus become a catalyst for establishment of 
institutions. ICT education develops creative skills and raises learning efficiency. ICT can directly 
influence such key factors of future success as creativity and innovation skill, which are the main 
resources of competitiveness and growth. 
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Abstract. Life-long education, if it wants to pave the way towards knowledge society, has to offer 

innovative solutions to problems in education. The scope of knowledge is rapidly increasing while 

time for learning has its limits. Life-long education requires new, more efficient learning methods 

providing fast high-quality adult education to each member of society otherwise implementation of 

life-long education will result in inadequate waste of people's time resources without any relevant 

improvement regarding their employment, civil activities and mental age. Regional institutions 

dealing with building of information society and holding different classes for inhabitants must 

create online training courses/e-learning societies about various subjects thus overcoming location- 

and even time-related obstacles. E-learning system is a great way of cooperation with fellow-

citizens simultaneously profiting from customers/other people interested in.  

Keywords: e-learning system, videoconferencing, society. 

1. INTRODUCTION 

In the era of development of knowledge society, computer and 

internet skills take the second place after reading and writing 

skills. Introducing an effective learning system, one of the 

main tasks is to gather information about people's needs and 

desires, their willingness and readiness to use offered modern 

ICT opportunities, as well as to develop a motivation program.  

Other essential pre-conditions include precisely developed 

training administration and planning of necessary time, capital 

and human resources. Training itself must be qualitative, 

competitive and customer-oriented.  

Problem: as a result of incomplete use of IT resources 

regional training centres do not offer satisfactory choice of 

training services. 

Object of study: modelling and imitation (at regional training 

centre) of quality & effectiveness of life-long education policy 

and correlation between inhabitant further education 

processes. 

The goal of the study is to develop an e-learning system model 

for inhabitant training in Latvia taking into account service 

effectiveness and customer satisfaction with and without the e-

service.

Study question: what changes in the traditional training 

system could widen the choice of services and improve 

effectiveness and quality of further education processes? 

The experience of Latvian Information and Communication 

Technology Association (LIKTA) initiative shows that Latvia 

still has to work on inhabitant motivation both to acquire new 

skills and knowledge and to put them into practice. In order to 

increase the demand of inhabitants for e-training, compact and 

practical education programs for learning to use modern 

technologies are necessary. Web attracts society even without 

any special effort for it is the only environment allowing users 

to communicate with one another directly, freely and instantly. 

Development of technology and pedagogic lets us hope that e-

training can significantly improve education quality and make 

efficient the use of resources. 

2. METHOD 

The target audience is the proportion of society that can 

acquire the necessary skills through distance learning (from 

their home or office at appointed time having a direct contact 

with the teacher via videoconferencing). This could help to 

solve problems of those people who due to some reasons 

cannot attend classes at the training centre.  

To achieve the goal of the study, the following methods were 

used:

• Analysis of theoretical literature about life-long 

education, e-learning, organization of education process 

and use of technologies; 

• Expert interviews to find out the key operation principles 

of an efficient e-learning system; 

• Regional poll to obtain data about the availability of 

technologies and people's willingness to use the 

innovative learning system thus participating in the 

education process; 

• Development of a model using such business modelling 

environment as QPR ProcessGuid Xpress 8.0;  
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• Writing a description of the model's basic operation 

principle; 

• Acquisition of statistical data carrying out a model 

simulation; 

• Data processing using the chosen statistical methods;  

• Analysis of results of statistical tests. 

As a result of the work, a business process model to raise the 

quality and effectiveness of education process will be 

acquired. Analyzing the model data, managers of regional 

training centres will be able to decide on using one of the three 

offered types of education (full-time training, combined 

training, online training).  

3. CONDUCTING AND PLANNING THE WORKSHOPS 

E-learning model

Principles of specialization and division of labour are widely 

used in distance education. At first, a group of specialists 

design and develop training aids, which is usually the most 

time-consuming work during preparation of e-service. 

Production (printing, video recording etc.) is performed by 

other specialists. Clearly formulated goals and objectives, 

cooperation and uniform standards ensure quality of the whole 

e-learning process.  

“Effective e-learning model.” Fig. 1.   

Educating from high-quality video lectures, e-learning as a 

service would ensure the highest effectiveness of study 

process. Good quality video lectures are considered those 

which also contain practical tasks (simulations), detailed 

information video about the subject, self-control tests, etc. 

Each of participants can learn material at an individual pace. 

The main pre-condition is that a competent specialist (mentor) 

able to answer all questions of participants shall be accessible 

(see picture above). 

Such education style can be regarded as combined training, 

which is a process allowing to deliver the right information to 

the right people in the right form at the right time. The 

combined training is currently undergoing the stage of 

development therefore there are available only a few formal 

studies about its effectiveness. Nevertheless, studies of 

Stanford University and the University of Tennessee have 

given valuable insight into why mechanisms of combined 

training are better than traditional and e-learning forms 

separately. (Singh H. 2003) 

Key advantages:

• Easy accessibility; 

• Opportunities for cooperation with mentor; 

• Varied contents; 

• Promotes deeper learning by increasing awareness of 

what inhabitants are learning, how and to what level; 

• Opportunity to choose the most suitable pace and time. 

These advantages certainly help to achieve the goal of training 

and to ensure its quality and effectiveness because if e-

learning system is properly created, it can be used to find out 

each student's needs and current knowledge level and then 

give them proper materials. (Ally 2004) 

Online learning model

Online real-time communication and cooperation means that it 

is not necessary to leave one's place of work at home or in 

office in order to conduct classes effectively. The main 

problems could be connected with the fact that people are not 

used to such form of education and do not know how to learn, 

discuss and cooperate with a teacher online. 

Teachers before starting to read video lectures have to take an 

individual study course about the peculiarities of video-

lecturing using the latest IT solutions, for instance, they must 

comply with certain standards – not only need they be well-

prepared and possess advanced IT skills, but also know the 

rules of specific etiquette and take care for remote audiences. 

(Meiers 2008) 

“Videoconferencing training model.” Fig. 2. 

As the negative aspect of such education model we could 

mention that all people participating in online training at the 

particular time are learning at the same pace as others and all 

of them are participating in the same discussion about definite 

subject of the course. It should be noted that online training 

videos can be watched repeatedly at any time. (Butcher 2006) 

Possible challenges

More and more problems are arising in connection with 

contents of information thus it is very important to create good 

training programs. Careful attention must be devoted to:  

• training of academic personnel; 

• regular updating of computer facilities and technologies; 

• Internet cost reduction; 

• improvement of Internet data transfer rate and quality; 



• facilitation of cooperation between educational 

institutions; 

• interesting and involving computer companies in 

development of different programs; 

• organization and support of ICT promotion and 

experience exchange events; 

• popularization of international experience; 

• work on development of e-learning aids. 

Service effectiveness

Nowadays there is a growing tendency for people to use 

modern technologies, including e-services, in their daily life. 

According to June 30, 2009 data of agency "Internet World 

Stats", on average 59,4% or 1,324,800 inhabitants of Latvia 

are Internet users. Additional motivation and also quality 

coefficient would be a guarantee to customers that those who 

get 75% or more in self-control tests during the training 

process will have no problems with passing the final test and 

getting the certificate. If customers still fail to pass the final 

test, service providers give an opportunity to take the 

particular training course repeatedly for free.  

Potential results of implementation of the new learning system 

will be as following: 

• increased opportunities for people without proper 

education currently working in IT sphere to obtain 

qualification of IT specialist; 

• support of regional IT infrastructure development;  

• support of regional economic development. 

4. PROCESS MODEL 

With globalization of business world, competition is becoming 

more intense while business processes are getting more split 

geographically. In order to measure process efficiency in 

general, it is extremely important to estimate costs, time and 

other parameters of each separate step in the business process. 

Measurement of business process efficiency is important in 

calculation of company's total costs and cover of investments. 

(Miers 2005) 

In order to carry out imitation modelling, a multifunctional 

business process modelling and analysis tool QPR 

ProcessGuide Xpress 8 was used for study purposes.  

Through all product creation related activities, it is important 

to understand what result exactly has to be achieved during 

each particular stage or step. Business process modelling not 

only helps to find regularities and explain events in the past, 

but also to forecast development of situation in the future.  

With proper planning a lot of work can be saved. In addition, 

it eases the analysis of simulation results, as the amount of 

result data is smaller. 

Working with models, one must keep in mind that they cannot 

be too simple – simple models characterize simple processes. 

In order to describe simple processes clearly and elementary, 

models are of no necessity. However, development of too 

complex models with too many variables can also prove 

unfruitful due to excess labour input.  

5. ANALYSIS OF THE RESULT 

Educational benefits of attending the session

• Special learning aids developed for each particular 

training program; 

• On the basis of presentation of learning material lies 

its practical usability; 

• Motivation plays a crucial role in organization and 

conducting of courses (not only the motivation of 

participants to acquire new technologies, but also 

the motivation to use them afterwards thus 

strengthening skills and knowledge, working up 

thirst for knowledge and increasing courage to 

continue the training; 

• Although implementation of the new learning 

system will be profitable and convenient for 

participants, nobody can deny the importance of 

outstanding personality in the education process. 

“Part of the training system model.” Fig. 3. 



Economic justification 

During the current economic crisis, every owner of private 

business, like every country and every municipal 

institution, is trying to curb their expenditure and facilitate 

growth of income. The government on national level, local 

governments of cities and managers of each company must 

think innovative in order to optimize and make more 

effective the production of goods and services with the help 

of modern technologies. The e-learning idea can be of 

commercial benefit to organizations as well as provide 

different competitive advantages – more convenient, 

cheaper and more valuable services. (Papazoglau 2007) 

Improvement of learning environment is one of the main 

elements of innovation facilitation and management. Many 

modern e-business companies believe that IT is business 

and business is IT. This belief shows dependence of many 

companies on information and communication technologies 

and does not facilitate progress and innovations – modern 

technologies and their use in business should be just a tool 

for service improvement. (Macfarlend 2001) 

Socio-technical benefit

Development of technologies causes an increase not only in 

the amount of processable data, but also in the quality of 

socio-technical information processing – technical systems 

can do more and more complicated tasks. Systems increase 

in amount; from local and regional systems they are turned 

into national and global systems. The principal integral 

parameter characterizing information processing or 

performance is quickly improving. The result is a jump in 

quality – formerly unachievable rise in knowledge, 

comprehension, qualification, competence, education and 

wisdom, wide use of knowledge in the work and creation of 

new knowledge.  

6. CONCLUSION AND FUTURE WORK 

E-learning can broaden the skills of inhabitants as well as 

help them to understand where, when and how to develop 

them. Modern e-training can radically change our learning 

style; it can stimulate inhabitants become more active and 

confident and thus become a catalyst for establishment of 

institutions.  

Every owner of private business, like every country and 

every municipal institution must think innovative in order to 

optimize and make more effective the production of goods 

and services with the help of modern technologies. The e-

learning idea can be of commercial benefit to organizations 

as well as provide different competitive advantages – more 

convenient, cheaper and more valuable services 

(Papazoglou 2007) 

Development of technologies causes an increase not only in 

the amount of processable data, but also in the quality of 

socio-technical information processing – technical systems 

can do more and more complicated tasks. The principal 

integral parameter characterizing information processing or 

performance is quickly improving. The result is a jump in 

quality – formerly unachievable rise in knowledge, 

comprehension, qualification, competence, education and 

wisdom, wide use of knowledge in the work and creation of 

new knowledge.  

Including online learning technologies in the education 

process, one must be ready to accept new learning models 

and methods. The methods include a multi-dimensional 

learning object and forms of classes supported by the latest 

technological solutions. (Horton 2000) 

ICT education develops creative skills and raises learning 

efficiency. ICT can directly influence such key factors of 

future success as creativity and innovation skill, which are 

the main resources of competitiveness and growth.  
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THE OPTIMIZATION OF GROUP WORK IN THE ONLINE ENVIRONMENT  

TAKING INTO ACCOUNT INDIVIDUAL 
CHARACTERISTICS OF PARTICIPANTS 

 
Abstract 

 
One of the most important prerequisites in the base plan for long-term development of all countries 

is a high level of education for society that comprises e-learning studies. Learning is a cognitive activity 
that differs from person to person. Most of the e-learning systems do not take into account individual 
aspects of a person, ignoring the different needs that are specific to existing cognitive profiles.  

With the aim of getting a new perspective view on and understanding of what the future of adult 
education is the study uses modern technological opportunities and basic theory of socionics. Through that 
perspective, the emergence of social software and the development of Web 2.0 applications seem to play a 
significant role in the transition from the "Information Age" to the "Interaction Age".1  

The goal of the paper is to summarize the principal reasons for social loafing in online group work 
and conditions influencing individual's interest in the achievement of common goals. The objectives of the 
paper are the use of ICT and basic theory of socionics in e-learning.  
 
Index Terms: online environment, technologies, socionics and group unity 

 
1. Introduction 

 
Since 1989 there have been a number of changes in order for us to become members 

of a wired, globalized, knowledge-based, and networked society. The development of 
networks as a technological achievement and a way of understanding processes has 
brought some serious challenges to the conventional structures shaping most areas of work 
and education as most aspects of our society moved significantly towards exploiting the 
power of the ICT.2 The approach of students to learning is very individual. Some of them 
perceive and memorize new information very easily while others have to listen many times 
and try the new knowledge in practice again and again. Every person wants to be worthy 
and useful, yet all of them have the fear of failure, miscomprehension and censure.  

The idea of the research is to show that personalization is the next step in the 
evolution of e-learning systems. Different types of people can have several cognitive 
styles, which makes the efficacy of an e-learning system differ with each particular person. 

The problem considered in the paper is the following: how to have considerable 
influence on the changing learning methods, from traditional lectures and presentation 
materials to strategized and actively used ones, and how to make all knowledge reusable 
                                                           
1 Clark, R. & Mayer, R. e-Learning and the science of instruction: proven guidelines for consumers and designers of 
multimedia learning. San Francisco: Pheiffer. p. 476. (2008) 
2 Bruns, A. & Humphreys, S. Wikis in Teaching and Assessment: The M/Cyclopedia Project. In WikiSym’05, San Diego, CA, 
U.S.A 16-18 October 2004. U.S.A: National Research Counsil of Canada. p.25-32. (2005). 
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and accessible to everyone. 
There has been a significant change of educational focus from learning large 

amounts of information to the ability to solve problems by quickly finding the necessary 
information. E-learning courses have to serve various learner groups and can be presented 
in many different forms. A personality type is the structure of the collective unconscious 
which guides the physical, psychological, social and personal interaction of informative 
manifestation. Interaction between the person and the environment (character, behavior, 
thinking and action) directly depends on the structure of one's psyche.1 

Socionics is a science dealing with the study of person's psyche from the moment 
information has been received, during the processing stage to its final transmission. It helps 
to understand what one can expect and require from other person; it also helps to 
understand why he or she acts in a certain way and what his or her weak points are.  

Additionally, constructivism sees learning as a dynamic process in which learners 
construct new ideas or concepts on their current or past knowledge in response to the 
instructional situation.2 Social software tools enable the generation of social constructivist 
scenarios wherein a group of learners collaboratively construct shared artifacts, create a 
culture of dialogue, and negotiate meaning.3 As opposed to traditional e-learning, the role 
of learners in the new E-learning 2.0 era is more active and participatory: learners are not 
simply consumers of material which has been compiled by instructors.4 The added value of 
E-learning 2.0 is that all these forms of active participation which are supported by 
technology are perfectly compatible with constructivist conceptions of learning.5 The 
impact of Web 2.0 on many domains of human activity has been substantial.6 One of the 
areas where this impact is most evident is education and more particularly e-learning.  
 Collaboration is a complex activity which involves both individual and group effort. 
To encourage collaboration, both aspects must be assessed. Johnson and Johnson7, for 
example, contend that the key to successful cooperative learning is maintaining both 
individual accountability, in which students are held responsible for their own learning, 
and positive interdependence, in which students reach their goals if and only if the other 
students in the learning group also reach theirs. The way to ensure individual 
accountability and positive interdependence, according to Johnson and Johnson, is to 
assess both individual and group learning. The second issue is the role of collaborative 
assessment.8  
                                                           
1 Stratijevska V. Kā rīkoties, lai mēs nešķirtos. ISBN 97899849938, p. 320. 
2 Notari, M. How to Use a Wiki in Education: ‘Wiki based Effective Constructive Learning’. In WikiSym’06, Odense 
Denmark, 21-23 August 2006. p. 131-132. (2006) 
3 Thomas, P. et all. Collaborative learning in a wiki environment: Experiences from a software engineering course//New 
Review of Hypermedia and Multimedia, 13(2). p. 187- 209. (2008). 
4 Palloff, R.M., & Pratt, K. Building on-line learning communities: Effective strategies for the virtual classroom. San Francisco, 
CA: John Wiley & Sons. p. 292. (2007). 
5 Karasavvidis, I. Wiki uses in higher education: exploring barriers to successful implementation. Interactive Learning 
Environments, 18, (3). p. 219–231. (2010). 
6 Mason, R., & Rennie, F. E-learning and social networking handbook: Resources for higher education. London: Routledge. p. 
194. (2008).  
7 Johnson,D.W.,R.Johnson.Computer-assisted cooperative learning//Educational Technology 26(1). p. 12–18. 
8 Johnson, D. W., R. Johnson. Positive interdependence: key to effective cooperation. In R. Hertz-Lazarowitz and N. Miller 
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Many researchers suggest that collaborative learning may be very effective online.1 
For example, Hoag and Baldwin found that students learned more in an online 
collaborative class than in a face-to-face classroom comparison, but that they also acquired 
greater experience in teamwork, communication, time management, and technology use.2 
Some other research also suggests collaborative online learning must be carefully managed 
to be successful when small group projects are employed.3  

Over many hundreds of years, no studies concerning person's character, behavioral 
motifs and action were conducted. Establishing a link between socionics and education 
processes, it would be possible to help each person to find the most appropriate type of 
training, as well as to understand the causes of past mistakes and failures.  

 
2. Theoretical background 

 
2.1. Group cohesiveness 

 
Usually the focus of e-learning content improvement is on technological rather than 

human aspects of cooperation. Several researches have established that knowledge sharing 
intentions are based on group cohesion. 

Group cohesiveness refers to the degree to which the group members share the group 
goals and unite to meet these goals. Group cohesiveness has been viewed as an important 
determinant of team performance. Cohesiveness has two dimensions: emotional and task-
related.4 The emotional aspect of cohesiveness, which has been studied more often, is 
derived from the connection that members feel with other group members and with their 
group as a whole. That is the degree to which particular members like to spend time with 
other group members and how much they look forward to the next group meeting. Task-
cohesiveness refers to the degree to which group members share group goals and work 
together to meet them. That is the feeling that makes the group work smoothly as one unit; 
or do different people pull in different directions? 

Also Raitman et al in his research found the main problem of group work that the 
students felt: the Web 2.0 tool-wiki can be easy to operate, but it didn't really enhance the 
group as such. This means that the Wiki-idea "to collaborate with each other" and to 
benefit from the knowledge of others did not work for there was no "community feeling".5 
                                                                                                                                                                                                             
(Eds), Interaction in Cooperative Groups: The Theoretical Anatomy of Group Learning. Cambridge: Cambridge University 
Press. p. 174–199. (1992). 
1 Scardamalia, M. & C. Bereiter. Computer support for knowledge building communities//The Journal of the Learning Sciences 
3(3). p. 265–283 (1994). 
2 Hoag, A. & T. F. Baldwin. Using case method and experts in inter-university electronic learning teams//Educational 
Technology and Society 3(3). p. 337–348. (2000). 
3 Swan, K., P. Shea, E. Fredericksen, A Pickett, W. Pelz, and G. Maher, G. Building knowledge building communities: 
Consistency, contact and communication in the virtual classroom//Journal of Educational Computing Research 23(4). p. 389–
413. (2000). 
4 Beal, D. J., Cohen, R. R., Burke, M. J., & McLendon, C. L. Cohesion and performance in groups: A meta-analytic clarification 
of construct relations//Journal of Applied Psychology, 88(6). p. 989–1004. (2003). 
5 Raitman, R., Augar, N. & Wanlei Zhou. Employing Wikis for Online Collaboration in the E-Learning Environment: Case 
Study. Proceedings of the Third International Conference on Information Technology and Applications (ICITA’05). p. 142-146. 2005  
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Bruns and Humphreys identify four strategic capacities that need to be developed in 
learners to be effective "producers". Produsage has four fundamental characteristics. 

1) It is community based. 
2) Participants occupy fluid roles. 
3) The ‘artifacts’ are unfinished. In this dynamic model, ‘products’ are always 

subject to ongoing work, adjustment, updating, fixing, expansion, etc. – they are 
ultimately merely temporary artifacts of an ongoing process of content 
development. 

4) What is produced is common property, although recognition of the individual 
merit of contributors and contributions is a standard feature of produsage 
environments.1  

5) Therefore, the biggest obstacle to fostering an online community is the social 
loafing problem. 

 
2.2. Social loafing 

 
In this aspect, it might be worth considering the issue of social loafing and how it 

might account for students’ online practices. As it is well documented in social 
psychology, when participants work collectively they tend to put out less effort than when 
working alone.2 In fact, there appears to be an inverse relationship between the size of the 
team and the effort expended by the individual team members. This behavior has been 
attributed to the fact that people can "hide in the crowd" and get away with less work. As 
meta-analytic studies suggest, social loafing generalizes across tasks and populations, it 
comes as no surprise that social loafing also characterizes online environments.3  

However, members with social loafing behavior share different goals than other 
members. Compared with those engaged in emotional cohesiveness, lurkers do not like to 
spend time with other group members, and will not have enough connection to their group 
as a whole. To those more inclined towards task-related cohesiveness, lurkers do not make 
any effort to solve the problems. Lurkers only take advantage of the knowledge, without 
contributing anything in return. Such heterogeneity in group membership may reduce the 
group cohesiveness and present a challenge to the group process.4 According to Strong and 
Anderson, social loafing can be viewed as a behavioral obstacle that creates a negative 
attitude towards group cohesiveness. 5  

Social loafing is the lack of, or reduction in, motivation and thus of effort when 
                                                           
1 Bruns, A. & Humphreys, S. Building collaborative capacities in learners: The M/cyclopedia project revisited. In Proceedings of 
the International Symposium on Wikis, Montreal, Canada. (2007). [Accessed 05.05.2011.] http://eprints.qut.edu.au/10518/ 
2 Jackson, J.M., & Harkins, S.G. Equity in effort: An explanation of the social loafing effect//Journal of Personality and Social 
Psychology, 49(5). p. 1199–1206. (1985). 
3 Karau, S.J., & Williams, K.D. Social loafing: A meta-analytic review and theoretical integration//Journal of Personality and 
Social Psychology, 65(4). p. 681–706. (1993). 
4 Bieling, P. J., McCabe, R. E., & Antony, M. M. Cognitive-behavioral therapy in groups. New York: Guilford Press. p. 452. 
(2006). 
5 Strong, J. T., & Anderson, R. E. Free-riding in group projects: Control mechanisms and preliminary data//Journal of 
Marketing Education, 12(2). p. 61–67. (1990). 
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individuals work together as opposed to how they work individually. It is a negative 
phenomenon that results in productivity loss when working in groups. Social loafing is 
thus important to investigate because it can negatively affect team performance in both 
offline and virtual contexts. Individuals may loaf in team settings for many reasons. First, 
team members who do not feel their contributions are essential to the final product, tend to 
loaf. Second, team members loaf when there is lack of evaluation of the individual. Third, 
social loafing is affected by the perceived fairness of a team’s decision process.1  

Table 1 
Factors that affect social loafing2 

Factors that increase loafing Factors that reduce loafing 
 lack of visibility 
 no individual evaluation 
 no individual or group standards of 

evaluation 
 task is easy, boring or the same as others 
 individual contributions not necessary 
 no individual or group incentives 
 large group 
 unfamiliar group 

 individual visibility 
 individual or group evaluation 
 individual or group standards of evaluation 
 task is difficult, interesting or different 
 individual contributions essential 
 individual or group incentives 
 small group 
 familiar group 

 
Social loafing is a key obstacle to fostering online community development.3 

Previous studies indicated that social loafing is the most pervasive and destructive form of 
within-group conflict.4 Although substantial studies have been performed on the critical 
factors that affect social loafing behavior in traditional learning groups, those on online 
communities are still critically lacking.5  

The main reasons that contribute to social group work-outs: 
• lack of skills to work within the group; 
• group members do not feel the importance of their contribution to the overall 

task, lack of motivation to work together with the group; 
• the degree of difficulty of the task, knowledge, experience; 
• it is not an individual/group incentives, and each group member's contribution to 

assessment; 
• the group member expectations; 
• group size-reduced social interaction; 
• members of the group are unknown (no off-line activities). 

 
                                                           
1 Price K.H., Harrison D.A., Gavin J.H. Withholding inputs in team contexts: member composition, interaction processes, 
evaluation structure, and social loafing//Journal of Applied Psychology 91 (6). p. 1375–1384. (2006). 
2 Seta, Catherine E, Paulus, Paul B & Baron, Robert A. Effective human relations: a guide to people at work, 4th edn, Allyn & 
Bacon, Boston. p. 218. (2000). 
3 Ridings, C., Gefen, D., & Arinze, B. Psychological barriers: Lurker and poster motivation and behavior in online 
communities//Communications of AIS, (18), p. 329–354. (2006). 
4 Hardin, G. The tragedy of the commons//Science, 162, p.1243–1248. (1968). 
5 Reinig, B. A., & Shin, B. The dynamic effects of group support systems on group meetings//Journal of Management 
Information Systems, 19(2). p. 303–325. (2002). 
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2.3. Impact of socionics 
 
Socionics is a new branch of practical psychology and a theory helping to understand 

every individual, so the use of its conclusions can facilitate the achievement of goals of an 
educational institution. Teachers and students use socionics in order to make the education 
process more productive and exciting. 

All people can be divided into 16 groups, or socionic types. All 16 types can be 
divided into 4 groups, or quadras. People belonging to one and the same group understand 
each other very well, have similar opinions, attitudes, etc. If a person joins another group, 
he or she has to face different opinions and moral norms.  

In socionics, which is based on Carl Gustav Jung's theory of psychological types, an 
individual is characterized, sorting their psychological differences into four opposite pairs, 
or dichotomies:  

1) Introversion (I) vs. Extraversion (E), which identify the energy drawing 
function;  

2) Sensing (S) vs. Intuition (N), which identify the information gathering 
(perception) function;  

3) Thinking (T) vs. Feeling (F), which identify the decision-making function;  
4) Judging (J) vs. Perceiving (P), which identify person's lifestyle (planned or 

spontaneous).1 
 

Combining characteristic features, we get 16 four-letter codes, e.g. ENFJ, ISTP etc. 
denoting a specific sociotype.  

The developed model of person's psyche shows the order of the flow of information 
in one's psyche. From this order also depends how people (different socionic types) interact, 
i.e. whether they understand each other or not; whether they understand the material or not, 
etc. In every lecture-room, there must be persons with the same type of qualities 
dominating. In such a case, the understanding of sociotypes and their peculiarities can help 
to find the optimum teaching and learning method because the value of socionics is 
determined by its forecasting possibilities. 

 
3. E-learning methodology 

 
Learning in an invisible-classroom setting promotes unlimited access to information. 

It can also take away social and physical boundaries (e.g. shyness, gender, race, location, 
etc.), leaving everyone on a more equal footing for learning. An e-learning system is a 
great way of cooperation with students. Communication in education has most often 
emphasized one-way transmission. However, in higher learning, communication should 
focus on whether the concept or application is reasonable or suitable based on the 
particular situation. 
                                                           
1 Miķelsone L.V. Nepārveido sevi, tikai uzzini, kas esi. Rīga, ISBN 9984195775, p. 255. (2004). 
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Learning is not only used in the sense of formal curriculum, but also in the sense of 
people accessing information, cultural resources or entertainment in order to develop as 
individuals. People learn in different ways and require a variety of stimuli to engage them 
in the learning process. It is necessary to remove barriers to access, cater for individual 
learning styles (not just ages), create exciting environments, use innovative methods, value 
learning experts, consult with users, and reach out to new users. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 1 Inspiring Learning for All1 

 
Understanding the characteristics of "Invisible Students" is an important aspect of 

the online learning environment. Only recently has this topic been widely discussed. 
Distance learners can be characterized as dynamic individuals whose characteristics often 
change in response to both educational and life experiences2. The main difference between 
students lies in their learning styles. A learning style is the way in which the learner 
receives and interacts with instruction and responds to the learning environment. Educators 
should remember the connection between national cultures and learning styles, i.e. some 
learning styles are more or less likely to be found among individuals from a particular 
culture. 

To achieve the goal of the study, the following methods were used: 
 Analysis of theoretical literature about life-long education, socionics, 

organization of education process, technological solutions and development 
prospects; 

                                                           
1 Brindley Lynne, the British Library and E-Learning, IFLA Journal 31:13, 2005. 
2 Gibson, C. C. Distance learner in higher education: Institutional response for quality outcome. Madison, WI: Atwood 
Publishing, 117-124. (1998). 
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 Expert interviews to find out the key operation principles of an efficient e-
learning system; 

 Regional poll to obtain data about the availability of technologies and people's 
willingness to use the innovative learning system thus participating in the 
education process; 

 Development of a model; 
 Acquisition of statistical data carrying out a model simulation; 
 Data processing using the chosen statistical methods;  
 Analysis of results of statistical tests. 

As a result of the work, an individual-oriented learning process model will be 
obtained to stimulate acquisition of skills and knowledge. Analyzing the model data, it 
would be better to identify the type of training most suitable for the adult's individual 
personality type to avoid a situation when the trainee and the trainer cannot find common 
ground. People differ in their appearance; also their perception of events and the 
surrounding world is very different1. From the point of view of socionics, it is interesting to 
understand the differences between adults.  
 

4. Conducting and planning the workshops 
 

The digital era with all its technological achievements has brought more of hardly 
everything: more responsibilities, more work, and more stress. During a single day, a 
person receives plenty of information. Living in the modern world, there are more reasons 
than ever for starting to use new methods in education processes in order to get different 
results. 

 

 
Picture 1 Research & training planning model 

 
Only an innovative approach, full use of opportunities provided by the increasing 

knowledge potential, transformation of traditional procedures, and the use of the 
opportunities of ICT in each and every sector and work present a new way of thinking and 
mode of action. Educational content and learning sites will be adapted to individual's 
requirements after a consultation about the most effective site preparation solutions and the 
                                                           
1 Miķelsone L.V. Nepārveido sevi, tikai uzzini, kas esi. Rīga, ISBN 9984195775, p. 255. (2004). 
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most relevant training techniques for each personality type. There is no good or bad type, 
no right or wrong choice; however, every person can belong to just one type.  
 
Students must be offered: 

 emphasis on non-academic training (interesting and useful free time exercises); 
 sharing examples of best practice (why? what? how?);  
 individual approach to the personality development and meeting one's desires. 

 
Possible challenges 
 

More and more problems are arising in connection with contents of information and 
individualized course thus it is very important to create good learning programs. Careful 
attention must be devoted to:  

 personality management, promoting the importance of socionics in educational 
processes; 

 competence of academic personnel;  
 facilitation of cooperation between educational institutions; 
 regular updating of computer facilities and technologies; 
 internet cost reduction; 
 promotion of international experience. 

Although the development of communication skills is predicted to be the main future 
benefit, direct (person-to-person) communication skills without the use of ICT are 
decreasing. As a result of technology addiction, the society has become more vulnerable1. 
For this reason, it is not enough with technological opportunities alone; moreover, creating 
a brand new training system with rather strong quality control is also necessary.  
 

5. Conclusion and future work 
 

 Combining modern e-learning with the analysis of person's character, behavior, 
thinking and action, it is possible to radically change our learning style, it can help students 
become more active and self-confident, thus becoming catalysts of the development of 
institutions. ICT and an individual approach to education develop the creative skills and 
improve the training efficiency. ICT can directly influence such key future success factors 
as creativity and the innovation skill, which are the main resources of competitiveness and 
growth.  
  From the results of research and author's conclusions, it follows that the training 
system must more actively deal with the assessment, change and improvement of 
individual's skills and behavior, for it is a tool for raising inhabitants' satisfaction and the 
quality of life: 

1) It is necessary to personalize the study process according to each student's needs in 
                                                           
1 Karnītis E. Informācijas sabiedrība – Latvijas iespēja un uzdrošināšanās. ISBN 9984330745. p. 208. (2004). 
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order to promote group cohesiveness thus and so decreasing social loafing in online 
group work; 

2) Integration of the theory of socionics into e-learning is very essential;  
3) To facilitate the attainment of common goals, it is important to study one's sociotype 

and understand its role in the achievement of group cohesiveness; 
4) An educational experiment must be conducted to verify the efficiency of social 

interaction between the 16 sociotypes in group work. 
Only an innovative approach, full use of opportunities provided by the increasing 

knowledge potential, transformation of traditional procedures, and the use of the 
opportunities of ICT in each and every sector and work present a new way of thinking and 
mode of action.  
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ABSTRACT

One of the most important prerequisites in base plan for 
long-term development of all countries is high education 
level in society what includes e-learning studies. 
Learning is a cognitive activity that differs from person 
to person. Most of the e-learning systems do not take into 
account individual aspects of person, ignoring the 
different needs that are specific to existing cognitive 
profiles. The goal of the paper is to work out and create 
theoretical principles of using ontology for building 
course methodology for individual use, according to the
person’s characteristics and performance, depending also 
on the concepts that the person knows. The objectives of 
the paper are ICT ontology and basic theory of socionics 
in e-learning. As the result of this technology should be 
recommendations of methodology of delivering course 
units for each individual person using e-learning.

INTRUDUCTION

Personalization is the next step in the evolution of e-
learning systems. Different type of persons can have 
several cognitive styles; witch makes the efficacy of an
e-learning system different with distinct person.

The research idea is to get main information from 
individual text document and use ontology for finding 
the main characteristics for purpose to give course 
content for individual person in the best way. The 
problem considered in this paper is – how to investigate 
distributed two-way tagging services as a self-evolving 
infrastructure, which would allow to share and reuse the 
knowledge of developers of e-learning materials.

Knowledge management includes acquiring or creating 
knowledge, transforming it into a reusable form, 
retaining it, and finding and reusing it. There is an 
important change of educational focus from remembering 
large amounts of knowledge to ability to solve problems 
and quickly find necessary information. It makes 
important influence for changing learning methods from 
traditional lectures and presentation materials to active 

use and structure of information. Growing importance of 
learning games, analysis of situations and research will 
take part in learning methods (see Cakula 2001). E-
learning courses have to serve various learner groups and 
can be presented in many different forms. There are 
novice learners, intermediate and advanced up to 
experienced students. Furthermore, e-learning courses 
can be attended by dependent or independent learners 
who study full-time or part-time. On the other hand e-
learning is based on certain prerequisites, such as 
management, culture, and IT (see Maurer et.al. 2001). 
Abreast evolution IT and Web technologies e-learning 
acquires a great popularity – it is useful in tertiary 
education, e.g. universities, also in lifelong learning 
scope. 

A personality type is the structure of the collective 
unconscious which guides the physical, psychological, 
social and personal interaction of informative 
manifestation. Interaction between the person and the 
environment (character, behaviour, thinking and action) 
directly depends on the structure of one's psyche (see 
Stratijevska). Socionics is a science dealing with the 
study of person's psyche from the moment information 
has been received, during the processing stage to its final 
transmission. It helps to understand what one can expect 
and require from other person; it also helps to understand 
why he or she acts in a certain way and what his or her 
weak points are. 

Text document as an information source must comprise 
five different parts: personal, personality, cognitive, 
pedagogical and preference data. As the result of this 
technology should be recommendations of methodology 
of delivering course units for each individual person 
using e-learning.

TERMS AND DEFINITIONS

Authors of this paper are using some specific terms. It is 
significant to arrange about meaning terms used through 
presented paper.

Definition 1 Knowledge item – is a material in textual 
format used in e-learning.

Definition 2 Knowledge management – comprises a 
range of strategies and practices used in an organization 
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to identify, create, represent, distribute, and enable 
adoption of insights and experiences.

Definition 3 Ontology – is a formal representation of 
knowledge as a set of concepts within a domain, and the 
relationships between those concepts. It is used to reason
about the entities within that domain, and may be used to 
describe the domain.

Definition 4 Domain ontology – allow specifying 
formally and explicitly the concepts that appear in a 
concrete domain, their properties and their relationships.

Definition 5 Socionics – is a theory of information 
processing and personality type, distinguished by its 
information model of the psyche and a model of 
interpersonal relations.

Definition 6 Superconcept Formation System (SFS) is
a learning-based matching algorithm with rule-based 
enhancements.

Definition 7 eLAMs are e-learning analysis models.

BASIC PRINCIPLES OF SOCIONICS

Socionics is a new branch of practical psychology and a 
theory helping to understand every individual, so the use 
of its conclusions can facilitate the achievement of goals 
of an educational institution. Teachers and students use 
socionics in order to make the education process more 
productive and exciting (see Myers 1998).

All people can be divided into 16 groups, or socionic 
types. All 16 types can be divided into 4 groups, or 
quadras. People belonging to one and the same group 
understand each other very well, have similar opinions, 
attitudes, etc. If a person joins another group, he or she 
has to face different opinions and moral norms. 

In socionics, which is based on Carl Gustav Jung's theory 
of psychological types, an individual is characterized, 
sorting their psychological differences into four opposite 
pairs, or dichotomies: 

1) Introversion (I) vs. Extraversion (E), which 
identify the energy drawing function; 

2) Sensing (S) vs. Intuition (N), which identify the 
information gathering (perception) function; 

3) Thinking (T) vs. Feeling (F), which identify the 
decision-making function; 

4) Judging (J) vs. Perceiving (P), which identify 
person's lifestyle (planned or spontaneous) (see
Mi elsone 2004).

Combining characteristic features, we get 16 four-letter 
codes, e.g. ENFJ, ISTP etc. denoting a specific 
sociotype. 

The developed model of person's psyche shows the order 
of the flow of information in one's psyche. From this 
order also depends how people (different socionic types) 
interact, i.e. whether they understand each other or not; 
whether they understand the material or not, etc. In every 
lecture-room, there must be persons with the same type 
of qualities dominating. In such a case, the understanding 
of sociotypes and their peculiarities can help to find the 
optimum teaching and learning method because the value 
of socionics is determined by its forecasting possibilities.

Establishing a link between socionics and adult education 
processes, it would be possible to help each person to 
find the most appropriate type of training, as well as to 
understand the causes of past mistakes and failures. 

E-LEARNING METHODOLOGY

Learning in an invisible-classroom setting promotes 
unlimited access to information. It can also take away 
social and physical boundaries (like shyness, gender, 
race, location, etc.), leaving everyone on a more equal 
footing for learning. An e-learning system is a great way 
of cooperation with allow-citizens, simultaneously 
profiting from customers or other people interested in.

Communication in education has most often emphasized 
one-way transmission. However, in higher learning, 
communication should focus on whether the concept or 
application is reasonable or suitable based on the 
particular situation.

Learning is not used only in sense of formal curriculum, 
but in the sense of everyone accessing information, 
cultural resources or entertainment in order to develop as 
individuals. People learn in different ways and require a 
variety of stimuli to engage them in the learning process. 
It is necessary to remove barriers to access; cater for 
individual learning styles (not just ages); create exciting 
environments; use innovative methods; value learning 
experts, consult with users and reach out to new users.

Figure 1. Inspiring Learning for All (see Brindley 2005)
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Understanding the characteristics of “Invisible Students”
is an important aspect of the online learning 
environment. Only recently has this topic been widely 
discussed. Distance learners can be characterized as 
dynamic individuals whose characteristics often change
in response to both educational and life experiences (see 
Gibson 1998). The main difference among students is in 
their learning styles. A learning style is the way in which 
the learner receives and interacts with instruction and 
responds to the learning environment. Educators should 
remember the connection between national cultures and 
learning styles, i.e., some learning styles are more or less 
likely to be found among individuals from a particular 
culture.

As a result of the work, an individual-oriented learning 
process model for adults will be obtained to stimulate 
acquisition of skills and knowledge. Analysing the model 
data, it would be better to identify the type of training 
most suitable for the adult's individual personality type to 
avoid a situation when the trainee and the trainer cannot 
find a common language. People differ in their 
appearance; also their perception of events and the 
surrounding world is very different (see Mi elsone 
2004). From the point of view of socionics, it is 
interesting to understand the differences between adults. 

The long-term goal of research is to develop a content 
oriented, knowledge, and meaning-based computational 
framework to form the ontological basis of the e-learning 
domain. In this paper, we focus on investigating the 
method and process to develop such an ontological basis. 

FROM DATA TO KNOWLEDGE MINING

Most past approaches to data mining have been based on 
association rules. Any engineering field creates artifacts 
such as products or processes. During an artifact’s life 
cycle a great deal of data is produced, starting with an 
initial set of specifications and continuing through 
maintenance reports. Many of these documents are 
textual. Data management technology has evolved and 
has provided the means for organizing and storing 
information. Having information available is a necessary, 
but not sufficient, condition for learning. People must be 
able to retrieve and digest information to craft new 
knowledge from the stored information. Decision-
making processes improve whenever successful and 
unsuccessful cases are understood, revealing flawed 
decision patterns that should be avoided (see Maher & 
Garza, 1995; Soibelman & Kim, 2000).

In general, ontology can be used as a sophisticated 
indexing mechanism to structure an information 
repository such as unstructured documents in text 
retrieval systems (see Uschold & Gruninger, 2004). 
Attempts have been made to develop ontology-based 
algorithms to achieve high precision and high recall 

through concept disambiguation and query expansion by 
utilizing the semantically related concept space of the 
ontology. Using ontologies allows strong semantics to be 
applied to the individual paragraphs, sentences, and 
words of the documents to be indexed (see Mayfield, 
2002). The correlations among concepts defined in 
ontology also enable navigation and browsing of query-
related documents.

Knowledge-related work is characterized by high level of 
diversity and requires a high degree of skills and 
expertise. Knowledge, as a resource, must be constantly 
reviewed. The main training direction is connected with 
individual approach to the audience, based on 
fundamental principles of socionics and the ability to 
distinguish personality types. Text document as an 
information source must comprise five different parts: 
personal, personality, cognitive, pedagogical and 
preference data. Each one is an aggregation of person 
characteristics, which are not usually changed during an 
e-learning session.

Personal data comprises the biographical information 
about the student, and can be easily obtained from the 
course enrolment form. This information is:

Person’s name;
Special accessibility needs to course materials 
that the person must have;
Affiliation;
Person’s professional activities;
List of degrees and qualifications;
Information of student security and access 
credentials.

The personality data models the person’s characteristics 
that represent the type of person. These characteristics
can be inferred from personality tests. (see Webster 
2004) The attributes of personality data are:

Personality type;
Concentration skills, based on the average time 
spent in the learning contents;
Collaborative work skills based on the 
participation in group works;
Relational skills based in the interactions with 
students and teacher.

The cognitive data models the student characteristics 
that represent the type of cognition the student possesses. 
These characteristics can be inferred from cognitive tests.
(see Souto 2003) This information is:

Cognitive style;
Level of experience the student possesses in 
using the e-learning system;
Student experience in using computers.

The pedagogical data defines the student characteristics 
that deal directly with the learning activity. This data 
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intends to model the student’s behaviour in learning 
situations, comprising two strictly personal properties:

Learning style;
Learning approach.

The pedagogical data also includes three more 
operational properties:

Course objectives: list of concepts that the 
student must learn in the session course;
Course evaluation: defines if the student is 
taking an evaluated course or not;
Course navigational control: defines what type 
of control is being used in content navigation.

The preference data stores a set of student preferences
regarding the system customization. Most of the 
preferences are gathered from the student, but some of 
them are defined by the system administrator. The 
attributes of preference data are:

Preferred presentation format;
Preferred language for content display;
Web-design personalization;
Command personalization;
Personal notebook;
Sound volume;
Video speed;
Subtitles.

This proposes an ontology-based framework for 
establishing personalized learning objects retrieval. In the 
proposed framework, Domain Ontology is used for 
constructing automatic inferring of user intention. The 
personalization functionality is provided by the 
probabilistic semantic inferring of user intention and user 
preference. An ontology query expansion algorithm and 
an integrated learning objects recommendation algorithm 
are proposed. Focused on digital learning material and 
contrasted with other traditional keyword-based search 
technologies, the proposed approach has shown 
significant improvement in retrieval recall precision rate, 
and recommendation performance. (see Ming Che Lee 
2007)

DOMAIN ONTOLOGY

Ontologies allow specifying formally and explicitly the 
concepts that appear in a concrete domain, their 
properties and their relationships. Furthermore, they are 
useful in many environments: and especially in 
educational environments, as they enable people and/or 
software agents to share a common understanding of the 
knowledge structure. Moreover, they permit to reuse 
knowledge, that is to say, it is not necessary to develop 
ontology from scratch if ontology is available for use in 
the modeling of the current domain.

Ontology defines a common vocabulary for researchers 
who need to share information in a domain. It includes 

machine-interpretable definitions of basic concepts in the 
domain and relations among them.
Why would someone want to develop ontology? Some of 
the reasons are:

To share common understanding of the structure 
of information among people or software agents
To enable reuse of domain knowledge
To make domain assumptions explicit
To separate domain knowledge from the 
operational knowledge
To analyze domain knowledge

Domain ontology is to describe learning materials that 
compose a course, capable of providing adaptive e-
learning environments and reusable educational 
resources.

AN ONTOLOGY MATCHING ALGORITHM

According to the classification in (see Doan and Halevy 
2005), most schema matching techniques can be divided 
into two categories: rule-based and learning-based. The 
former considers schema information only, and different 
algorithms distinguish from each other in their specific 
rules; while the latter considers both schema information 
and instance data, and various kinds of machine learning 
techniques have been adopted.

Most existing rule-based algorithms make use of human 
heuristics and/or domain knowledge to predefine these 
weights. Moreover, once weights are determined, they 
are unlikely to be updated, or at most by trial-and-error.

Learning-Based Ontology Matching presents an ontology 
matching approach based on probability theory by 
exchanging instances of concepts. During each step of 
the matching process, the likelihood that a decision is 
correct is taken into account. No domain knowledge is 
required, and the ontology structure plays no role. (see 
Wiesman and Roos 2004)

Superconcept Formation System is based on the above 
insights, authors propose a learning-based matching 
algorithm combined with rule-based techniques. This
approach overcomes the 2 Jingshan Huang and Michael 
N. Huhns listed disadvantages: 

1) adopt machine learning techniques to avoid 
predefined weights; 

2) learning technique is carried out based on 
schema information alone to avoid the difficulty 
in getting instance data. 

When ontologies are characterized by the typical aspects 
of concept names, concept properties, and concept 
relationships, then these aspects contribute differently to 
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the meaning of a concept. It is thus essential to assign 
different weights to the aspects. For learning-based 
matching algorithms, the main problem is the difficulty 
in getting enough instance data of sufficient quality.

Notice that because schemas have many more varieties 
than instance data, our approach is significantly more 
challenging than most other learning-based ones. Each 
superconcept consists of concepts from different 
ontologies that are equivalent to each other. (see Huang 
2005)

USING OF ONTOLOGY, ARCHITECTURE AND 
TECHNOLOGIES IN MODEL

Today, simulations are being used in educational and 
corporate training environments as tools to help develop 
the competencies that improve the performance of 
business professionals, etc. There are many terms for 
online education. Some of them are: virtual education, 
Internet-based education, web-based education, and 
education via computer mediated communication. 

Ontology defines a common vocabulary for researchers 
who need to share information in a domain. It includes 
machine-interpretable definitions of basic concepts in the 
domain and relations among them. Ontology is therefore 
a controlled, hierarchical vocabulary for describing a 
knowledge system. It abstracts the essence of concepts, 
and allows distinguishing various kinds of objects and 
defining the relationships among them. Ontology, like a 
data base schema, is a knowledge level description (see 
Heijst 1995) in that it is independent of any 
representational formalism. 

Ontology development is different from designing 
classes and relations in object-oriented programming. 
Object-oriented programming centers primarily around 
methods on classes. A programmer makes design 
decisions based on the operational properties of a class, 
whereas an ontology designer makes these decisions 
based on the structural properties of a class. Individual 
instances are the most specific concepts represented in a 
knowledge base. When the knowledge of a domain is 
represented in a declarative formalism, the set of objects 
that can be represented is called the universe of 
discourse. This set of objects, and the describable 
relationships among them, are reflected in the 
representational vocabulary with which a knowledge 
based program represents knowledge. Formally, ontology 
is the statement of a logical theory. 

Support system for modeling and control of the 
continuous, as well as discrete event systems has been 
described. The database of the system contains methods 
and tools for modeling and control synthesis. Further, the 
database contains complete models of some systems 
specified by attributes. Students not only can learn which 

methods are proper for which systems and modeling and 
control requirements, but they also can use various tools 
to simulation of a given task.

Our primary foundation is based upon the concept that e-
learning analysis models are knowledge-based 
abstractions of physical systems, and therefore 
knowledge sharing is the key to exchanging, adapting, 
and interoperating eLAMs within or across institutions. 

To enable robust knowledge sharing, we propose a 
formal set of ontologies for classifying analysis modeling 
knowledge. To this end, the fundamental concepts that 
form the basis of all e-learning analysis models are 
identified, described, and typed for implementation into a 
computational environment. Although capturing eLAM 
knowledge in a well-designed ontology structure is 
expected to facilitate reusing, adapting, and exchanging 
analysis models, the captured knowledge is of very 
limited utility unless it can be easily brought to bear on 
real engineering analysis problems. The former methods 
should be based on characteristics of the captured eLAM 
knowledge associated with models using the ontology 
structure, while the latter methods are based on 
characteristics of different user classes. To support this, a 
user ontology structure could be implemented as part of 
our system. In this scheme users would be classified 
based on analysis experience level, underrepresentation, 
and ethnic group. Refinements based on this study will 
enable us to maximize the effectiveness of our eLAM 
knowledge base environment for a diverse mix of users.

CONCLUSIONS AND FUTHURE WORK

In today's changing socio-economic circumstances, the 
need for self-development becomes more and more 
crying. This is a moment when we have to be brave and 
active. People more than ever try to use a maximum of 
their skills and possibilities, be successful in their 
professional life or some other area creatively using their 
experience and knowledge; they are open to new 
opportunities and innovations. 

Only an innovative approach, full use of opportunities 
provided by the increasing knowledge potential, 
transformation of traditional procedures, using the 
opportunities of ICT in each and every sector and work, 
presents a new way of thinking and mode of action. 
Educational content and training sites will be adapted to 
individual's requirements after a consultation about the 
most effective site preparation solutions and the most 
relevant training techniques for each personality type. 
There is no good or bad type, no right or wrong choice; 
however, every person can belong to just one type.  

Adults must be offered:
emphasis on non-academic training (interesting 
and useful free time exercises);
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Sharing examples of best practice (why? what? 
how?);
Individual approach to the personality 
development and meeting one's desires.

In this paper we have proposed domain ontology to 
describe learning materials that compose an adaptive 
course. We have considered two interesting aspects; 
namely, the learning style more adequate for an 
educational resource and the device that best uses it. The 
inclusion of the learning style in the description of the 
learning objects enables that an e-learning system 
compares the user’s learning style with the resources 
learning style possibilities. This way, the learning 
materials that best fit the student’s individual requisites 
are dispatched. If we would like to use ontology 
matching we have to know that both rule-based and 
learning-based algorithms have disadvantages, so we 
propose SFS, a learning-based algorithm integrated with 
rule-based techniques. 

Combining ontology usage for e-learning personalization 
with the analysis of person's character, behaviour, 
thinking and action, it is possible to radically change our 
learning style, it can help inhabitants become more active 
and self-confident, thus becoming catalysts of the 
development of institutions. ICT and an individual 
approach in education develop the creative skills and 
improve the training efficiency. ICT can directly 
influence such key future success factors as creativity 
and the innovation skill, which are the main resources of 
competitiveness and growth. From the results of research 
and author's conclusions, it follows that the training 
system must more actively deal with the assessment, 
change and improvement of individual's skills and 
behaviour, for it is a tool for raising inhabitants 
satisfaction and the quality of life. 
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Abstract — Most of the e-learning systems do not take into 
account individual aspects of learning and ignore the various 
needs that are specific to existing cognitive profiles. The goal of 
the paper is to formulate and develop the theoretical principles 
behind the structurization of information for building a course 
methodology that focuses on online group work, the influence of 
different conditions, and individual's motivation in achieving 
common goals. 

The research idea is to improve the information system, 
strengthen internally and externally focused knowledge sharing 
activities, as well as to characterize the highest average level of 
group cooperation. A precondition for defining the level of group 
cooperation is the emphasis on each member's individual 
characteristics and cooperation skills.  

In order to find the most efficient data management 
technology, it is necessary to study different knowledge sharing 
methods, which will help to understand what information 
systems need to be used to reach the set goals. There is an 
important shift in educational focus from remembering large 
amounts of information to developing one's ability to solve 
problems and quickly find the necessary information. Having 
regard of the wide availability of information, structurization of 
information is necessary in order to stimulate cooperation 
between individuals and groups of students. 

The result of the research is recommendations for developing 
cooperative learning considering encouragement of effective 
knowledge sharing inside student group for common aims. 

Keywords – online environment; e-learning; knowledge sharing; 
level of group cooperation; structurization of information. 
 

I.  INTRODUCTION  

There are a number of different factors interfering with the 
successful knowledge formation process in group work. First, 
it is the large amount of information people must deal with 
nowadays to create their personal valuable knowledge bases. 
Second, it is the fact that most of the e-learning systems do not 
take into account individual aspects of learning and ignore the 
various needs that are specific to existing cognitive profiles.  

Study Question: What theoretical principles should form 
the basis for structurization of information to ensure 

meaningful knowledge management process in group work? 
The goal of the paper is to formulate and develop the 
theoretical principles behind the structurization of information 
for building a course methodology that focuses on online 
group work, the influence of different conditions, and 
individual's motivation in achieving common goals. 

First, authors review and integrate the literature from 
several different disciplines investigating how individual and 
group characteristics influence knowledge sharing in group 
work. The main idea is to improve the information system, 
strengthen internally and externally focused knowledge 
sharing activities, as well as to characterize the highest 
average level of group cooperation.  

It is necessary to study different knowledge sharing 
methods in order to find the most efficient data management 
technology. In this study, authors try to define principles 
which will help to understand what information systems need 
to be used to reach the set goals. There is an important shift in 
educational focus from remembering large amounts of 
information to developing one's ability to solve problems and 
quickly find the necessary information.  

The second part provides definitions of principal terms 
used in the study. In the third part, (“From Structurization of 
Information to Knowledge Sharing”) the authors state what 
the role of knowledge management processes and 
structurization and exchange of information is. The fourth and 
fifth parts deal with group work in an online environment, 
especially knowledge construction practices. The next part 
gives a more detailed description of the principles of work 
with individuals. It plays an important role as a precondition 
for defining the level of group cooperation and solid 
knowledge management process. 

On the basis of the analysis of literature, theoretical 
principles have been defined and a knowledge management 
and development model has been created based on Kolb’s 
Experiential Learning Cycle and knowledge conversion 
processes SECI (Socialization, Externalization, Combination, 
and Internalization). 



II. DEFINITIONS 

Knowledge starts as data—raw facts and numbers (e.g. the 
market value of an institution’s endowment). Information is 
data put into context (e.g. endowment per student at a 
particular institution (see example above)). Information is 
readily captured in documents or in databases; even large 
amounts are fairly easy to retrieve using modern information 
technology systems [1]. 

 Many researchers use the terms knowledge and 
information interchangeably, emphasizing that there is not 
much practical utility in distinguishing knowledge from 
information in knowledge sharing research [2, 3, 4]. We adopt 
this perspective by considering knowledge as information 
processed by individuals, including ideas, facts, expertise, and 
judgments relevant for individual, team, and organizational 
performance [2, 5].  

Every individual has their own style for collecting and 
organizing information into useful knowledge, and the online 
environment can be particularly well suited to some learning 
styles and personality needs. Also, the online environment 
lends itself to a less hierarchical approach to instruction 
which meets the learning needs of people who do not 
approach new information in a more structurized way. Online 
learning environments are used to their highest potential for 
collaborative learning which complements many students' 
learning styles, and independent learners have also found 
online courses to be well suited to their needs [6]. 

III. FROM STRUCTURIZATION OF INFORMATION TO 
KNOWLEDGE SHARING  

Intuitively, educational process in which one of leading 
roles is played by the teacher could be one of the sources of 
structured knowledge which has been saved up and stored by 
mankind in a passive way. We shall consider this process in 
more detail.  

Characteristics and processes influence knowledge sharing 
among team members. For example, the longer a team has 
been formed and the higher the level of team cohesiveness, the 
more likely team members are to share knowledge [7, 8, 9]. 
De Vries, van den Hooff, and de Ridder (2006) examined 
team communication styles, agreeable and extravert styles, 
and found that they were positively associated with knowledge 
sharing willingness and behaviors. Srivastava, Bartol, and 
Locke [10] studied management teams in hotel properties. 
They found that empowering leadership fostered knowledge 
sharing among team members.  

The key challenge in online learning is to encourage 
knowledge sharing through social interaction, participation, 
and engagement in various forms. The unique features and 
capabilities of online learning environments to support and 
facilitate peer learner interaction and online knowledge 

sharing have strong support in several theories on the learning 
process. Knowledge sharing through participation and social 
interaction is an important facilitator of knowledge 
acquisition, and hence of learning. 

The success of knowledge sharing initiatives depends on 
structurization of information. It is important to note that there 
is a large body of research focusing on information sampling 
and how unshared information is pooled to facilitate group 
decision-making that might be useful for studying knowledge 
sharing in teams [11, 12, 13, 14].  

Every person’s activities are directed from the stage "I 
don’t know anything" towards "I know everything". One of 
the oldest means of achieving this is to learn, however, 
success is guaranteed only if the learning process is combined 
with the ability to remember. Since forgetfulness is one of the 
most human characteristics, the method of knowledge 
acquisition is and will be topical as information is rapidly 
changing, reasonable guidelines for its structurization have not 
been established (who? when? how? where?) and knowledge 
becomes out of date. The process of structurization of 
information can be automated on the grounds of theoretical 
principles. Only further on, using online tools and 
technologies, it is possible to work towards creating as 
successful experience for knowledge sharing in groups of 
different size and membership as possible. Therefore the 
authors think that one of the ways to prevent that knowledge 
becomes outdated is to study methods and create models that 
can be adjusted also for the processes of knowledge flow in an 
online environment.  

 
It may seem that creating a vast variety of knowledge 

management systems will help us solve the problems of 
knowledge accumulation. Unfortunately, this will not happen 
for several aspects (both technological and psychological) 
preventing it. Therefore, the authors have made the following 
summary based on the recommendations of other authors [15]:  

 
TABLE I. PROBLEMS OF KNOWLEDGE ACCUMULATION  

 

Technological aspects 

• Data, information and knowledge  
– Different forms 

• Structured (databases) 
• Partly structured (texts, diagrams, e-mails) 
• Non-structured (hand-written notes) 

– Different formats 
• Printouts, video files, pictures, voice mails, texts 
• Stored in different locations and devices 

– Desktop computer, laptop, personal planner, cell 
phone, notebook 

• Non-digital formats: heaps of paper  
– Easy to depict  
– Supporting spatial layout and review, yet cannot be 

automated and are difficult to find  



– Digital formats are limited and demand definite 
structure and form, restricted associative search 
(semantic grid technology could make it easier)  

Psychological aspects 
• Abundance of information and conflicting / 

contradictory data  
• Difficulty in finding the necessary information  

– We know that we have it , but don’t know 
where it is  

– We cannot remember 
• Difficulty in sharing the knowledge acquired by long 

experience  

 

IV. GROUP WORK IN AN ONLINE ENVIRONMENT 

Different environments can have different influences on 
learning. In the authors’ opinion, group work in an online 
environment is comparable to a lighthouse located on an 
island in the middle of the sea. Lighthouses are not always 
situated on mainland, some of them are located on islands, yet 
they fulfill their basic functions. The amount of information 
people have to deal with nowadays is equal to the amount of 
water in the sea (Fig. 1). 

 
FIG. 1 ONLINE GROUP WORK 

Knowledge conversion processes (SECI) are adaptable 
also for work in an online environment. The socialization 
process in the SECI spiral focuses on converting new 
knowledge through shared experiences using the process of 
interactions, observing, discussing, and spending time together 
in the same environment.  

Externalization is a quintessential knowledge creation 
process in which tacit knowledge becomes explicit, taking the 
shapes of metaphors, analogies, concepts, hypothesis, or 
models. The combination process allows reconfiguration of 
existing information through sorting, adding, combining, and 
categorizing of explicit knowledge and thus creating new 

knowledge. By internalization the explicit knowledge becomes 
part of the individual’s knowledge base and of her/his 
understanding [16]. 

V. THE CONSTRUCTION OF KNOWLEDGE IN A GROUP 

Similar to community, the term knowledge is commonly 
used, yet surprisingly complex. At times the term is used to 
refer to tangible objects that can be captured, codified and 
stored, known as structured knowledge. At other times the 
term is used to refer to the human element of knowledge that 
cannot be articulated, codified, captured or stored, known as 
less structured knowledge [17]. Hildreth (2002) suggested that 
of the many terms that are used to describe knowledge, the 
most controversial distinction of all is made between tacit 
knowledge (that which cannot be told) [18] and explicit 
knowledge (that which is easily expressed) [19]. Despite the 
varying views and the continued debate, there appears to be 
general agreement that at some level knowledge can be 
viewed as comprising both external and human elements.  

Knowledge sharing refers to the provision of task 
information and know-how to help others and to collaborate 
with others to solve problems, develop new ideas, or 
implement policies or procedures [20, 21]. Knowledge sharing 
can occur via written correspondence or face-to-face 
communications through networking with other experts, or 
documenting, organizing and capturing knowledge for others 
[20, 21]. Although the term knowledge sharing is generally 
used more often than information sharing, researchers tend to 
use the term information sharing to refer to sharing with 
others that occurs in experimental studies in which 
participants are given lists of information, manuals, or 
programs.  

Knowledge sharing differs from knowledge transfer and 
knowledge exchange. Knowledge transfer involves both the 
sharing of knowledge by the knowledge source and the 
acquisition and application of knowledge by the recipient. 
Knowledge transfer typically has been used to describe the 
movement of knowledge between different units, divisions, or 
organizations rather than individuals [22]. Although 
knowledge exchange has been used interchangeably with 
knowledge sharing [23], the former includes either knowledge 
sharing (or employees providing knowledge to others) and 
knowledge seeking (or employees searching for knowledge 
from others). In this review, the authors use the term 
knowledge exchange when discussing studies which measured 
knowledge sharing using scales that assessed both knowledge 
sharing and seeking. 

Work related to knowledge construction has a precondition 
for defining the level of group cooperation with the emphasis 
on each member's individual characteristics and cooperation 
skills.  



VI. INDIVIDUAL CHARACTERISTICS 

Individuals have a high level of curiosity resulting in a 
pique interest to seek others' ideas and insights. McMillan and 
Chavi [24] proposed that sense of community may be 
represented as a four-dimensional model comprising the 
elements of membership, influence, fulfilment of needs and 
shared emotional connection, with each of the elements 
characterised by key attributes. In the context of this research 
influence is the most important (Table 2). 

TABLE 2. INFLUENCE AS SENSE OF GROUP 

Element Attribute 

Influence Individual members matter to the group 
The group matters to the individual 
Making a difference to the group 
Individual members influence the group 
The group influences the individual member 

This element and attributes may prove useful in guiding 
the development of online learning communities from 
individual’s point of view keeping in mind the varying 
presence of each element in any given community, and that 
shared emotional connection is considered the definitive 
element of true community [25].  

VII. MODEL CONSTRUCTION PRINCIPLES 
 

Within the framework of the study, a new model based on 
Kolb’s adult learning cycle has been developed supplemented 
with the theoretical building blocks of knowledge 
management.  

 
The Kolb’s cycle comprises four different stages:  
 

 Concrete Experience; 
 Reflective Observation; 
 Abstract Conceptualization; 
 Active Experimentation. [26] 

  
This inner cycle depicts the four stages of the learning process.  

The other model is knowledge conversion processes SECI 
(Socialization, Externalization, Combination, and 
Internalization). There are four kinds of context in which 
knowledge is shared: 

 
 Socialization (tacit to tacit); 
 Externalization (tacit to explicit); 
 Combination (explicit to explicit); 
 Internalization (explicit to tacit).  

 
The outer cycle depicts information processing and how 

tacit knowledge becomes explicit. [27] 

The two models are combined together to highlight the 
learning process as a whole basis, supplemented by the 
knowledge management building blocks. This approach 
allows a better understanding of how work with information is 
organized and how information transforms into knowledge. 

The authors have included additional theoretical building 
blocks in their model, such as structurization of information 
for group work and knowledge sharing in an online 
environment. This was necessary to more clearly depict the 
process of how individual knowledge turns into group 
knowledge.  

 
The improved model will help one understand: 
 

1) How the group benefits from each individual's 
contribution in the Externalization stage; 

2) How the collective understanding of the study 
process forms, taking into account each group 
member's individual learning style; 

3) The flow of information and the basic principles of 
knowledge formation in an online environment both 
in individual and group cooperation process with an 
aim to determine the level of group cooperation. 

 
It is necessary to test this model in an experimental group. 

In order to obtain reliable results, it is necessary to form one 
face-to-face learning group and one e-learning group. Under 
such conditions, it would be possible to prove that the model 
described herein will help to achieve the set goal.  

 
VIII. KNOWLEDGE MANAGEMENT PROCESS 

 
In order to better organize structurization of information 

and to ensure the flow of knowledge in group work, one first 
needs to find the ways in which group members prefer to 
acquire new knowledge. In most cases people nowadays: 

 
 Like to manage acquisition of new knowledge on 

their own; 
 Want to be actively involved in the learning process; 
 Want to link newly acquired things with those 

previously known; 
 Want to link newly acquired knowledge with the real 

world. [28] 
 

If we consider that an individual or a group has certain 
previous experience which can be looked on as the beginning 
of the current training cycle, then information obtained as a 
result of this experience should be regarded as tacit 
knowledge. This conversion process is basically the 
understanding of facts observed. Explicit knowledge obtains 
its sense in the next stage of the learning process, by 
combining it with the best available knowledge of other 
learners and by making generalizations (theoretical 



conceptualization) understanding the general context. On the 
basis of available interconnections, the next stage in the 
learning process is planning and implementation of new 
experiments in order to verify, clarify or expand knowledge. 
At this point, information obtained during the current learning 
cycle has already become the individual knowledge of each 
participant of the learning process. Working together through 
planned experiments / studies, there is tacit knowledge sharing 
among participants of the learning process and at the same 
time new information is received, which is the initial period of 
the next learning stage. 

 
IX. EXPERIENCE-BASED LEARNING MODEL  

 
Kolb developed a theory of experiential learning that can 

give us a useful model by which to develop our practice. This 
is called The Kolb Cycle, The Learning Cycle or The 
Experiential Learning Cycle. The cycle comprises four 
different stages of learning from experience and can be 
entered at any point, however, all stages must be followed in 
sequence for successful learning to take place.  

 
 Concrete Experience (doing / having an experience); 
 Reflective Observation (reviewing / reflecting on the 

experience); 
 Abstract Conceptualization (concluding / learning 

from the experience); 
 Active Experimentation (planning / trying out what 

you have learned). 
 

The Learning Cycle suggests that it is not sufficient to 
have an experience in order to learn. It is necessary to reflect 
on the experience to make generalizations and formulate 
concepts which can then be applied to new situations. This 
learning must then be tested out in new situations. The learner 
must make the link between the theory and action by planning, 
acting out, reflecting and relating it back to the theory. [26]  

Around this Kolb’s Experiential Learning Cycle are 
knowledge conversion processes (SECI). There are four kinds 
of context in which knowledge is shared supporting these four 
processes (I – individuals, G – groups, O - organizations): 

 Socialization (tacit to tacit): involves the sharing of 
tacit knowledge between individuals through joint 
activities rather than the sharing of knowledge via 
written or verbal instructions; 

 Externalization (tacit to explicit): involves the 
expression of tacit knowledge and its conversion into 
comprehensible forms that are easier to understand 
by others (explicit knowledge); 

 Combination (explicit to explicit): involves the 
conversation of explicit knowledge (created during 
externalization) into more complex sets of explicit 
knowledge, with communication and diffusion being 
the key areas of focus; 

 Internalization (explicit to tacit): is the conversion of 
explicit knowledge into tacit knowledge.  

 

FIG. 2 SECI MODEL [27] 

According to Nonaka and Takeuchi, success of knowledge 
management (KM) within an organization is related, on the 
one hand, to the conversion of internalized tacit knowledge 
into explicit codified knowledge in order to be shared, but 
also, on the other hand, for individuals and groups to 
internalize and make the codified knowledge personally 
meaningful [27]. 

The authors have developed such a model to describe the 
factors influencing structurization of information for group 
work and knowledge sharing between individuals in an online 
environment as good as possible (Fig. 3). 

 
 

FIG. 3 EXPERIENCE-BASED LEARNING MODEL  



Different authors in their studies admit that learning which 
has undergone all four SECI processes is the most efficient. 
By this newly-developed model, we would like to emphasize 
that the learning process is like a core supplemented by the 
theoretical blocks of knowledge management and that both 
individual’s contribution and cooperation between group 
members play an essential role in knowledge creation. 

X. SUMMARY AND FUTURE WORK 

This study provides a theoretical framework based on 
Kolb’s Experiential Learning Cycle and knowledge 
conversion processes SECI to ensure more successful 
structurization of information in group work and knowledge 
sharing between individuals.  

According to the key conclusions of Kolb’s theory, 
people perceive information differently depending on their 
cognitive type, which is an important aspect of both individual 
and group cooperation. Therefore, everyone strives for certain 
types of problems and situations that match her/his 
characteristic cognitive style. Cognitive profile allows people 
to choose the most optimal way of learning that will help them 
to better learn and use information, as well as teams to select 
appropriate partners to create an effective learning group. 

Regarding group work in an online environment, group 
members need to develop personal knowledge management 
skills (create, organize, share). When organizing online group 
work, one must take into account the different cognitive types 
to achieve that each of group members shows better results in 
some of the four stages.  

Information and communication technology innovations 
open up tremendous opportunities for knowledge management 
—both in obtaining, structurization and conversion of 
information, and knowledge creation and exchange. Having 
regard of the wide availability of information, structurization 
of information is necessary in order to stimulate cooperation 
between individuals and groups of students. 

According to Davenport and Prusak [29], “information is 
meant to change the way the receiver perceives something, to 
have an impact on his judgment or behaviour” and information 
is “data that makes a difference”. Therefore, it is very 
important in future to recognize that students may decide to 
share (or not share) knowledge for various reasons. For 
example, individuals may share knowledge because they like 
helping others (or altruism) or as a result of reciprocation.  

It is important for future research to examine when 
individuals are likely to share knowledge that might be 
inconsistent with others' knowledge. At the moment, it would 
be possible for us to generate hidden profiles focused on how 
information sampling affects group decision-making [30]. The 
issue of social costs associated with unique information may 

help us understand why certain information/knowledge is less 
likely to be shared.  

The result of the research is recommendations for 
developing cooperative learning considering encouragement 
of effective knowledge sharing inside student group for 
common aims. Next step will be improvement of real online 
learning information system, strengthen internally and 
externally focused knowledge sharing activities, as well as to 
characterize the highest average level of group cooperation. In 
this case very important is using of newly-developed 
experience-based learning model. Another planned activity 
will help to verify different principles of effective group work, 
structurization of information and knowledge sharing 
methods, which will help to understand how innovative 
approach, transformation of traditional procedures, and the use 
of the opportunities of ICT in each and every sector and work 
present a new way of thinking and mode of action.  
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Abstract: Improving of the working environment by using experience based strategy is one of the main 
elements in managing and promoting innovations. Technologies play an important role in the knowledge 
management process. The accessibility of information and knowledge is essential together with a thirst for 
knowledge, perception skills and practical use of knowledge. The work with knowledge implies creation of 
content: generation of a new knowledge in order to stimulate the development of innovative processes. The 
goal of the paper is to get a new perspective view and understanding of the future of experience based support 
system, modern technological opportunities and practical example of virtual business incubator for study use. 
Paper describes the project for creating better opportunities for easy and low cost access to continued 
professional training, virtual advisory services, databases, networks, digital mapping and web marketing, e-
commerce services for a specific target group including students, graduates and youth with knowledge of new 
technologies and potential for innovativeness. The research idea is to create a system which focuses on online 
support system for new entrepreneurs and experts, the influence of different conditions, and individual's 
motivation to follow by strategy - collaborate with other, share with others, grow your business.  In order to 
find the most efficient experience sharing technology, it is necessary to study different knowledge management 
methods, which will help to understand what information systems need to be used to reach the goals. The result 
of the research is analyses of virtual business incubator and recommendations for developing experience based 
learning considering into account that encourage effective knowledge management in small business for 
common aims. 
 
 
Key-Words: information technologies, knowledge management, sustainable innovations, online environment 
 
1 Introduction 

Every year more than a million enterprises are 
closed in Europe. Data indicates that only 50 % of 
enterprises survive in their first five years after their 
establishment. Also there are many successful 
enterprises merely because their founders did not 
give up at the first serious hurdle.  The social and 
technological success we all know and which have 
facilitated our everyday lives, did not come into 
existence because someone was trying to avoid 
mistakes, but because we all have learnt and still are 
learning from the mistakes we have made along the 
way.  

Knowledge management includes acquiring or 
creating knowledge, transforming it into a reusable 
form, retaining it, and finding and reusing it.  

The problem is incomplete use of IT resources 
and knowledge flow entrepreneurs do not offer 
satisfactory choice of experience based support 
systems. 

Object of study is the development of knowledge 
flow quality and effectiveness using experience 
based support system and correlation between new 
entrepreneur innovative ideas in small business. 

The goal of the paper is to get a new perspective 
view and understanding of the future of experience 
based support system, modern technological 
opportunities and practical example of virtual 
business incubator for study use  

Main study question is - what experience based 
support system could widen the choice of services 
and improve effectiveness and quality of further 
knowledge management in entrepreneurship? 

Project’s target audiences are the representatives 
of creative industries. Earlier during meetings with 
the entrepreneurs of the aforementioned industries, 
was concluded that Information and Communication 
technologies (ICT) potentially can span wide 
geographical territories as well as gather a large 
number of entrepreneurs and clients thus not only 
saving financial and time resources, but also 



together in one place enabling the chance to acquire 
new knowledge and receive advice and 
technological support. For this reason there is a 
wide range of possibilities – multimedia usage and 
online teaching courses for beginning 
entrepreneurial activities, tutorial for using 
computer engineering and problem solving, office 
document and file keeping systems, remote access 
to various computer programs, participation in video 
conferences and offering your products on auctions 
etc.  

Many modern E-business companies think that 
IT is a business and business is IT. This opinion 
shows how many companies depend on information 
and communication technologies and do not enable 
progress and innovations. Modern technologies and 
their usage in business merely have to be tools for 
improving the actual service.  
 
2 Terms and definitions 

Authors of this paper are using some specific 
terms. It is significant to arrange about meaning 
terms used through presented paper. 

Definition 1 Knowledge management comprises 
a range of strategies and practices used in an 
organization to identify, create, represent, distribute, 
and enable adoption of insights and experiences.[1]  

Definition 2 Online learning environments are 
used to highest potential for collaborative learning 
which complements many persons’ learning styles, 
and independent learners have also found online 
courses to be well suited to their needs [2]. 
Definition 2 Within the SME category, a small 
enterprise is defined as an enterprise which employs 
fewer than 50 persons and whose annual turnover 
and/or annual balance sheet total does not exceed 
EUR 10 million [3]. SMEs are often said to be 
responsible for driving innovation and competition 
in many economic sectors. 

Definition 3 Virtual business incubator defines 
as support infrastructure is rather new way of 
supporting start-ups and further development of 
innovative businesses. Usually, physical support 
infrastructure for innovative SMEs is provided by 
parks and incubators.[4] 

Definition 4 Innovations is the creation of better 
or more effective products, processes, services, 
technologies, or ideas that are accepted by markets, 
governments, and society.[5] 

 
3 Knowledge management process 

Knowledge starts as data—raw facts and 
numbers (e.g. the market value of an institution’s 
endowment). Information is data put into context 
(e.g. endowment per student at a particular 
institution (see example above)). Information is 
readily captured in documents or in databases; even 
large amounts are fairly easy to retrieve using 
modern information technology systems [6]. 

In order to find the most efficient data 
management technology, it is necessary to study 
different knowledge sharing methods, which will 
help to understand what information systems need 
to be used to reach the set goals. There is an 
important shift in business activities focus from 
remembering large amounts of information to 
developing one's ability to solve problems and 
quickly find the necessary information. Having 
regard of the wide availability of information, 
structurization of information is necessary in order 
to stimulate cooperation between entrepreneur, 
experts and later also with clients. 
 
3.1. From structurization of information to 
knowledge sharing 

The key challenge in online experience based 
learning system is to encourage knowledge sharing 
through social interaction, participation, and 
engagement in various forms. The unique features 
and capabilities of online experience based 
environments to support and facilitate peer learner 
interaction and online knowledge sharing have 
strong support in several theories on the learning 
process. Knowledge sharing through participation 
and social interaction is an important facilitator of 
knowledge acquisition, and hence of learning. 

The success of knowledge sharing initiatives 
depends on structurization of information. It is 
important to note that there is a large body of 
research focusing on information sampling and how 
unshared information is pooled to facilitate group 
decision-making that might be useful for studying 
knowledge sharing in teams [7, 8, 9, 10].  

Since forgetfulness is one of the most human 
characteristics, the method of knowledge acquisition 
is and will be topical as information is rapidly 
changing, reasonable guidelines for its 
structurization have not been established (who? 
when? how? where?) and knowledge becomes out 
of date. The process of structurization of 
information can be automated on the grounds of 
theoretical principles. Only further on, using online 
tools and technologies, it is possible to work 
towards creating as successful experience for 
knowledge sharing.  

It may seem that creating a vast variety of 
knowledge management systems will help us solve 
the problems of knowledge accumulation. 
Unfortunately, this will not happen for several 
aspects (both technological and psychological) 
preventing it. Therefore, the authors have made the 
following summary based on the recommendations 
of other authors [11]:  

 
Table 1 Problems of knowledge accumulation 

Technological aspects 
 

• Data, information and knowledge  
Different forms 

– Structured (databases) 
– Partly structured (texts, diagrams, e-mails) 



– Non-structured (hand-written notes 
Different formats 

– Printouts, video files, pictures, voice mails, 
texts 

• Stored in different locations and devices 
– Desktop computer, laptop, personal planner, 

cell phone, notebook 
• Non-digital formats: heaps of paper  

– Easy to depict  
– Supporting spatial layout and review, yet 

cannot be automated and are difficult to find 
• Digital formats are limited and demand 

definite structure and form, restricted 
associative search (semantic grid technology 
could make it easier)  

Psychological aspects 
 

• Abundance of information and conflicting / 
contradictory data  

• Difficulty in finding the necessary information  
– We know that we have it , but don’t know 

where it is  
– We cannot remember 

• Difficulty in sharing the knowledge acquired 
by long experience 

3.2. Knowledge sharing in entrepreneurship 
In order to better organize structurization of 

information and to ensure the flow of knowledge 
between entrepreneur who has ideas and experts 
who have knowledge, one first needs to find the 
ways in which group members prefer to acquire new 
knowledge. In most cases people nowadays: 

 Like to manage acquisition of new 
knowledge on their own; 

 Want to be actively involved in the learning 
process; 

 Want to link newly acquired things with 
those previously known; 

 Want to link newly acquired knowledge 
with the real world. [12] 

To enable a successful flow of knowledge, the 
system must ensure such services, that both parties 
have a chance to share their experience in the most 
effective way. Some aspects that should be taken 
into account when enabling cooperation of the 
parties:  
1) New entrepreneurs have innovative ideas, but do 

not have the know-how for the execution of their 
ideas;  

2) Experienced entrepreneurs have the know-how 
and connections in the industry, but lack 
enthusiasm and modern solutions in their 
activities; 

3) Sometimes one party or the other do not have 
the know-how for attracting various external 
financial instruments and resources;  

4) Lack of trust to join in common project;  
5) Everyone has at least something of the necessary 

resources in order to achieve a successful result, 
but in many cases there is lack of the 

competencies that are needed to carry out this 
project, as well as not knowing with whom to 
team up; 

6) In order to create progress, both parties have to 
set tasks and goals. 
 

 
Fig. 1 Knowledge management 

 
4 Online experience based system 
 
4.1 Innovative technological support 

The process of innovations joins people and 
institutions whose activity creates, distributes and 
makes use of know-how and new services and 
technologies. The end result is determined by the 
relation among all the involved parties.  

Technology is a tool, body of equipment and 
processes, action and material, knowledge and skills 
which are necessary in order to achieve goals by 
using current resources. [13] 

Optimal result cannot be reached by only 
quantitative actions when informatizing current 
processes and procedures, changing the shape but 
leaving its old contents. The maximum gain cannot 
be reached by keeping the essence of current 
processes, but by modernizing and changing them. 
Only innovative approach, growing employment of 
knowledge potential, transformation of traditional 
procedures, in every industry and activity using the 
opportunities provided by ICT. All this combined 
results in a new way of thinking and action. The 
result is qualitative changes – more success stories 
of employing and developing innovative ideas, more 
effective manufacturing and services and social 
policy of enterprises. (See Table 2)  

 
Table 2 Information and innovation 

Informatization 
 Traditional processes  
 Quantitative changes 
 Understanding 
 Quick gains 

Innovation 
 Modernized processes  
 Qualitative changes 
 Opportunities 
 Maximum gains 

 



4.2. From traditional to virtual business 
incubator 
 Business incubators began in the 1950s and 
really took off in the late 1990s as support 
for startup companies who need advice and venture 
capital to get their ideas off the ground. Now the 
model of a business incubator is changing. Several 
of the incubator companies who survived the dot-
com bubble switched to a virtual model.[14]  

The old incubator model required a startup 
venture to set up shop at the incubator's site. The 
virtual model, on the other hand, allows a company 
to garner the advice of an incubator without actually 
being located at the incubator site. This new model 
suits those entrepreneurs who need the advice an 
incubator offers but still want to maintain their own 
offices, warehouses, etc. 

Nowadays in knowledge economy physical 
working space is less valuable than virtual networks 
and clusters. Virtual incubator and business 
information centre could be more convenient way to 
support start-ups in the process of transferring 
business ideas, challenges and innovative 
technologies into competitive profitable businesses 
that creates wealth. Virtual business support 
infrastructure could be more efficient by providing 
value added network developed of opportunity 
sources, knowledge providers as well as directing 
experts. Since both regions are interrelated (joint 
borders, history, export and import flows, etc.) the 
development of virtual business support 
infrastructure will be done jointly in order to 
develop a network of innovative SMEs, foster 
communication, collaboration and exchange of 
experiences of SMEs, facilitation and development 
of joint projects, marketing activities, events, 
training sessions in, thus will eventually have 
positive influence on economic development and 
competitiveness.[4] 

 
Fig. 2 Virtual business incubator enterbank.lv  

5 Methodology and services 
In order to ensure the most effective knowledge 

flow by introducing this new service, we need to 
find answers for the following simple questions:  
1) what are consumer needs and how they change,  
2) what services and information that is available 

to them compared to competitors in this field 
meet these needs, 

3) what are the methods and costs necessary to 
meet these needs?  

 In order to create a favorable and supportive 
environment for the development and 
competitiveness of the enterprise, incubator 
enterprises should have an easy and low cost access 
to continued professional trainings, virtual advisory 
services, databases, networks, digital mapping and 
web marketing, e-commerce services for a specific 
target group including students, graduates and youth 
with knowledge of new technologies and potential 
for innovativeness. 
Experience based online system grounds on 4 main 
services which are linked to E-training: online 
courses, webinars, web conferences, business 
consultations. These tools ensure knowledge flow 
between the parties in order to enable further 
development of one’s ideas.  

This system offers various mechanisms for 
accumulating and exchanging knowledge for every 
new entrepreneur. In order to have a thorough 
support on an ongoing basis, the following criteria 
must be met:  
 
1) Benefits of virtual fax services: multiple 

recipients, send faxes by e-mail, cost Savings, 
lifetime Archiving, mobility, 100% paperless. 
Current plans are to provide each company with 
1GB space for incoming and outgoing pages, 
unlimited number of users. Each user will be 
limited with 20 outgoing faxes and unlimited 
incoming faxes per month. 

2) E-mail and online collaboration: quick 
Overview, workspaces, notes, e-mail, contacts, 
calendar, documents, tasks, time tracking, 
search and filters, linked information. Currently 
plans are to provide 1GB storage space for e-
mails, tasks, documents, etc., for each company. 

3) Online file storage and file management system 
allows easy storage and management of files, 
users, and their access rights as well as 
categorizing and finding your company files. 
Using this service, the information, as well as 
the knowledge generated within the 
organization, can be universally stored, 
managed and accessed when needed. 

4) Online CV recording system is extension of file 
storage and file management system that makes 
your resume handling process more efficient 
and economical.  

5) Computer and server monitoring system enable 
companies to identify and resolve information 
technology infrastructure problems before they 



affect critical business processes. By monitoring 
your entire IT infrastructure, it is possible to 
ensure systems, applications, services, and 
business processes are functioning properly.  

6) A virtual private network (VPN) is a method of 
computer networking - typically using the 
public Internet - that allows users to privately 
share information between remote locations, or 
between a remote location and a company home 
network.  

7) Online document recording system is extension 
of file storage and file management system that 
allows companies to register and track all 
incoming and outgoing correspondence from 
and to customers.  

8) Open meetings allows you to collaborate online. 
It allows conferencing events to be shared with 
remote locations.  
 

6 Result and statistics 
The newly created business incubator has greatly 

contributed in broadening opportunities for new 
entrepreneurs so that they are encouraged to fulfill 
their business ideas. Project www.enterbank.lv was 
made public on March 31, 2012 and at the moment 
there are 43 registered new enterprises. The number 
of visitors is growing and at this moment has 
reached the mark of 500 people who are interested 
in this project and the page has been viewed more 
than 5000 times.  

 
Fig. 3 statistics for page views 

Most of the visitors for this platform return in 
order to use this service repeatedly. As the statistics 
show, only 16,9 % are unique visitors. Languages 
that are used the most are Latvian (37,96 %) and 
English (56,78 %) which can be explained by the 
fact that this project has been made public mostly in 
Latvia . 

Within the framework of the project one of the 
most important tasks is to work so that offering 
higher (not cheaper) quality E-service solutions 
would be more profitable for all involved parties.   

Undoubtedly the innovative solutions would be 
of economic benefit for both the client and the 
provider of this service. It is certain that during the 
implementation process of this service, some 
problems will be encountered along the way. Those 

are the kinds of problems that many of the E-service 
connected initiatives face. For this matter a support 
mechanism is being ensured.  

IT Support centre supports ENTERBANK users 
requiring assistance with IT related matters, 
including enquiries related to computer, telephone 
and network issues. To use services provided by 
support centre you must become an ENTERBANK 
user by registering.  
 
7 Conclusion and future work 

Technologies are neither the ultimate goal nor 
the main keyword, but it is an invaluably strong 
catalyst which in fact ensures a positive feedback 
which is necessary for all the knowledge processes 
thus enabling them to be the base for further 
development. Moreover the maximum gain cannot 
be reached by automatizing various processes, but 
by innovative approaches – by transforming and 
modernizing processes and also by using once 
unreachable opportunities of ICT which increase the 
quality of the training process. 

By creating a business incubator we create an 
opportunity to support new business ideas which 
when implemented in the long term will facilitate 
further development of the region. Enterprises of the 
business incubator will use Information and 
Communication technologies (ICT) as well as a 
scientific approach in order to ensure lasting 
competitive advantages. This project’s scientific 
contribution is the following – technical solutions 
for support of knowledge participation. Emphasis is 
placed on quickly attainable and immediate benefits 
(saving time and money, access to up-to-date 
information, enhanced communication skills, 
participation is society’s social life and an improved 
competitiveness in the job market).  

 
In order to ensure a successful flow of 

knowledge for both parties various aspects have to 
be taken into consideration: 

 
1) New entrepreneurs have innovative ideas but 

lack the necessary know-how for the 
implementation of their ideas. 

2) Experienced entrepreneurs have the know-how 
and connections in the industry but lack 
enthusiasm and modern solutions in their 
activities. 

3) Everyone has at least something of the necessary 
resources in order to achieve a successful result, 
but in many cases there is lack of the 
competencies that are needed to carry out this 
project, as well as not knowing with whom to 
team up. 

4) Motivation mostly depends on the availability of 
technologies and the quality of services. 

5) In connection with using virtual business 
incubator for supporting small businesses an 
effective and successful marketing plan and 



motivation program for attracting and 
maintaining clients has to be drafted. 

6) It is important in due time to understand that the 
cooperation of both parties has to take place as 
regularly as possible. It is advisable to keep 
record of all the documentation so that 
information which at first is not turned into 
knowledge would be filed. 

7) In order to create progress, both parties have to 
set tasks and goals. 

8) All the technical errors of the system must be 
eliminated as soon as possible so that the 
process of the exchange of knowledge and the 
accumulation of experience would not be 
delayed.  
Today many of us face a situation where there is 

too much information but less and less time. As a 
result in entrepreneurship one encounters two main 
problems: it is too late to develop your idea since 
someone else has already started doing it or there 
are too many problems which seem to lack 
comprehensible solutions. Because of these reasons 
we believe it is necessary to involve in the cycle of 
knowledge flow both innovative and enthusiastic 
new entrepreneurs and experienced experts.  

Both parties act as a driving force and support 
for one another. Already at the strategic level it is 
necessary to organize connection and involvement 
of both parties in all the processes of the cycle.  

In order to bring it into effect, one must stop 
seeing new entrepreneurs and experienced experts 
as mutually independent and somewhat reciprocally 
irreplaceable or even competitive. On the contrary –
we must try even more to link today’s educational 
stages with the environment in which it is provided.  
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ZINĀŠANU PĀRVALDĪBAS PRINCIPU INTEGRĀCIJA DATORIZĒTĀ 

MĀCĪŠANĀS SADARBOJOTIES VIDĒ 
 

THE INTEGRATION OF KNOWLEDGE MENAGEMENT PRINCIPLES IN THE 
COMPUTER SUPPORTED COLLABORATIVE LEARNING 

 
Summary 

 
The development of the technologies and the human-tool interaction influence not only   the 

knowledge acquisition but also changes the traditional (formal) learning process. It results to the 
questions and discussions on necessity of usage of learning theory and methods. Which in its turn 
facilitate the acquiring of more effective knowledge and experience. The article provides the theoretical 
proof of knowledge management and an insight to the wiki tool usage in collaborative e-learning process. 
Taking into account the importance of structured information in the knowledge creation process, authors 
have developed a model based on D.Kolbs learning stages and knowledge management conception by 
Nonaka and Takeuchi. The created model shows how the information is structured in the group work and 
what is the information cycle in the online environment. Authors also provide an understanding on social, 
psychological and technological interaction in creating the knowledge. 

 
Key words in foreign language: knowledge menagement, computer supported collaborative 

learning, wiki, group work 
 

Atslēgas vārdi pamatteksta valodā: zināšanu pārvaldība, datorizētā mācīšanās sadarbojoties, viki, 
grupu darbs 

 
Anotācija 

Tehnoloģiju attīstība, cilvēku un rīku mijiedarbība ietekmē ne tikai zināšanu apguvi, bet izmaina 
arī tradicionālo (formālo) mācību procesu. Rezultātā rodas jautājumi un diskusijas par mācību teorijas un 
metodikas izmantošanas nepieciešamību, kas veicinātu efektīvāku informācijas un labākas 
pieredzes/zināšanu iegūšanu. Rakstā tiek teorētiski pamatota zināšanas pārvaldības nozīme un aplūkota 
viki rīka izmantošanas iespēja informācijas veidošanā sadarbojoties.  

Ņemot vērā informācijas strukturēšanas nozīmi zināšanu veidošanas procesos, autores izstrādāja 
modeli, balstoties uz D.Kolba mācību posmiem un Nonakas, Takeuchi zināšanu pārvaldības koncepciju. 
Izveidotais modelis parāda kā notiek informācijas strukturēšana grupu darbā un informācijas aprite starp 
grupas dalībniekiem tiešsaistes vidē. Kā arī rada izpratni par sociālo, psiholoģisko un tehnoloģisko 
mijiedarbības nozīmi zināšanu veidošanā. 

 
 Ievads 

Tehnoloģiju attīstība, cilvēku un rīku mijiedarbība, ietekmē ne tikai zināšanu 
apguvi, bet  izmaina arī tradicionālo (formālo) mācību procesu. Neformālās izglītības 
metodes, cilvēku sociālā uzvedība un tehnoloģiju atbalsta sistēmas apvienojas vienotā 
“sociālā tīklā”. Tā darbības procesus ietekmē personas vajadzības un mērķi, kas veicina 
piederības sajūtu kādai "tīkla" kopienai (Pettenati et.all., 2007). Tādējādi, tas nav tikai 
progresīvs "informācijas uzkrāšanas" process, bet arī sociālas attiecības, kas ir svarīgas 
mūžizglītībā, lai zināšanu sabiedrībā "uzturētu sakarus" un "piederētu" digitālai kopienai, 
nodrošinot kopības izjūtu informācijas apmaiņā (Siemens, 2006). Pēc G.Siemensa domām, 



mācīšanās (definēta kā informācijas izmantošana) var pastāvēt pati par sevi (organizācijā 
vai datu bāzē), un tā ir vērsta uz speciālu informācijas vienību sasaisti, kas ļauj iegūt 
vairāk informācijas nekā formālais zināšanu ieguves veids (Siemens, 2004). Termins 
“zināšanu sabiedrība” nozīmē ne tikai zināšanu pārvaldības, informācijas strukturēšanas 
un izplatīšanas procesus sabiedrībā, bet arī  izpratni, pieredzi, kvalifikāciju, kompetenci, 
spējas un gudrību. Rezultātā veidojas koncepcijas par mācību teoriju un metodiku, 
zināšanu sabiedrības veidošanā un informācijas tehnoloģiju attīstības sakarā. Ņemot vērā 
minētās problēmas aktualitāti, publikācijas mērķis ir izstrādāt un teorētiski pamatot 
zināšanas pārvaldības principu integrēšanu datorizētā mācīšanā sadarbojoties vidē, 
veicinot izpratni par sociālo, psiholoģisko un tehnoloģisko mijiedarbības nozīmi 
strukturētas informācijas izveidē. 
 

1. Teorētiskais pamatojums 
 

1.1. Zināšanu pārvaldība un zināšanu krātuves 
 
Zināšanu pārvaldība ir „stratēģija, kā iegūt pareizās zināšanas, vajadzīgajā brīdī un 

palīdzēt cilvēkiem nodot informāciju caur darbībām, kas uzlabo organizācijas darba 
procesu” (O'Dell et all,  1998). Tas ir sistemātisks process, kas vērsts uz efektīvu aktuālo 
zināšanu un labākas pieredzes ieguvi, tālāknodošanu un izmantošanu, tā sekmējot 
organizācijas ilgtspējīgu darbību. Lai pārvaldītu zināšanas, vispirms tās ir nepieciešams 
radīt (piemēram, mācoties) un iegūt (no cilvēku sarunām, rakstītiem dokumentiem u.c.), 
tad tās var sintezēt un savienot kopā. Kad visas zināšanas ir apkopotas tās tiek uzkrātas. 
Šos procesus sauc par zināšanu kodificēšanu- ieliktas (iekodētas) elektroniskās krātuvēs, 
lai tās būtu pieejamas visiem organizācijas darbiniekiem (Zināšanu pārvaldības vortāls). 
Karols (Carroll et all.,2003) raksturo zināšanu krātuvi kā datu bāzi, kur informācija tiek 
regulāri sistematizēta, lai veicinātu to meklēšanu un atrašanu. Vispiemērotākā tehnoloģija 
tam ir viki - rīks, kas bieži tiek izmantots zināšanu pārvaldībā (Engstrom et all.,2005) 

Tātad zināšanu krātuves ir strukturētas datubāzes, tomēr ir jāatzīmē, ka lielākā daļa 
datu tīmeklī ir nestrukturētā veidā. 

Cilvēki bieži jauc "zināšanas" ar "informāciju", bet starp šiem jēdzieniem ir būtiska 
atšķirība. Zināšanas ir informācija, kas ir internalizēta - t.i. vārdos izsakāmās zināšanas 
kļūst par cilvēka iekšējām zināšanām. Savukārt informācija ir dati, kas ietverti noteiktā 
saturā, tos var viegli apkopot dokumentos vai datu bāzes. Tādējādi zināšanas var definēt 
kā informācijas interpretāciju, kas veidojas no personīgās pieredzes, prasmēm un 
kompetences laika gaitā (Bollinger et all.,2001) un tās ir mainīgas (Bellinger, 2004). 

Varētu uzskatīt, ka izveidojot daudzas un dažādas informācijas sistēmas, tiks 
atrisināta zināšanu uzkrāšanas problēma, tomēr tā nav, tam traucē dažādi aspekti- 
tehnoloģiskie, psiholoģiskie un sociālie (skat. 1.tabulu). 

1.tabula 
Zināšanu veidošanas traucējošie aspekti (D.Apšvalka) 

Tehnoloģiskie aspekti Psiholoģiskie un sociālie aspekti 
Dati, informācija un zināšanas ir : 

– dažādos veidos 
• strukturēti (datubāzes) 

 

Informācijas pārpilnība  un 
konfliktējoša /pretrunīga 
informācija 
 



• daļēji strukturēti (teksti, diagrammas,  
e-pasti) 

• nestrukturēti (ar roku rakstītas piezīmes) 
– dažādos formātos 

• izdrukas, video faili, bildes, balss ziņas, 
teksti 

Glabājas dažādās vietās un ierīcēs 
– galda datorā, portatīvajā datorā, personālajā 

plānotājā, mobilajā telefonā, piezīmju 
grāmatiņā 

Nedigitāli formāti: papīru “kaudzes”  
– ērti attēlojami 
– atbalsta telpisku izkārtojumu un pārskatu, bet 

nav automatizējami un ērti meklējami 
Digitāli formāti ir ierobežoti, prasa noteiktu struktūru 
un formu, ierobežota asociatīvā meklēšana (semantisko 
tīklu tehnoloģijas to varētu atvieglot) 

Grūtības atrast nepieciešamo 
informāciju 

– zinām, ka mums tā ir, bet 
nezinām, kur 

– nevaram atcerēties 
– nav piemērota ierīce 

informācijas nolasīšanai  
Grūti dalīties ar zināšanām, kurus 
iegūtas ilgstošas pieredzes rezultātā  

Lai veiksmīgāk realizētu zināšanu plūsmu grupā, svarīgi ir izprast datorizētās 
mācīšanās sadarbojoties vides faktorus un viki darbības pamatprincipus veiksmīgam grupu 
darbam. 
 

1.2. Viki- datorizētās mācīšanās sadarbojoties rīks 
 

Datorizētās mācīšanās sadarbojoties pamatkoncepciju izsaka vārds sadarbība. 
Liponens (Lipponen, 2002) raksturo sadarbību kā procesu, kas veido zināšanu sabiedrību. 
Arī Skardamalia un Bereiters (Scardamalia et all.,1994) analizējot zināšanu veidošanas 
kopienas norāda, ka „zināšanu veidošana ir īpaša sadarbības formas aktivitāte, kas veicina 
kopējo izpratni”. Brauns (Brown,1994) uzskata, ka "mācīšanās un mācīšana ir atkarīga no 
informācijas veidošanas, uzturēšanas un izplatīšanas citiem interesentiem.  

Nozīmīgākie faktori, kas nepieciešami sekmīgai datorizētai mācīšanai sadarbojoties 
ir:  

1) pozitīvā savstarpējā atkarība t.i. audzēkņa mācību vērtējums tiek veidots, ņemot 
vērā grupas sekmes kopumā (katra indivīda devums ietekmē visas grupas 
kopējo darbu); 

2) individuālā un grupas atbildība, kas nozīmē, ka katrs students veic apzinīgi savu 
daļu no darba, un viņi tiek vērtēti individuāli pēc paveiktā (Barkley et.all.,  
2005). 

Šos principus atbalsta arī viki rīka izmantošana. Franklins un Van Harmelens 
(Franklin et all., 2007) definē viki kā „sistēmu, kura ļauj vienam vai vairākiem cilvēkiem 
veidot informācijas kopumu no savstarpēji saistītām web lapām, izmantojot lapu 
veidošanas un rediģēšanas procesus”. Viki ir populārs vairāku iemeslu dēļ. Pirmkārt, viki 
sistēmas ļauj sadarbībā izveidot hipertekstu (associative hypertexts) un lietotājiem pašiem 
izvēlēties saites. Otrkārt, nav nepieciešama īpaša operētājsistēma vai programmatūra: 
pietiek ar vienkāršu interneta pārlūku. Treškārt, sākuma līmeņa prasmes, kas vajadzīgas, 
lai izveidotu web lapu viki sistēmā ir nelielas: izveidotie WYSIWYG redaktori ievērojami 
vienkāršo procesu, lai izveidotu web lapu. Bez tam, viki sistēma nodrošina vairākas citas 



funkcijas, piemēram, labojumu izsekošana, dažādu rediģēto versiju salīdzināšana, vecāko 
versiju atjaunošana, tematiskas diskusijas par viki lapu ierosināšana, tiesības lasīt un 
rediģēt, ievietot attēlus, skaņu, video un aizsargāt lapas (Karasavvidis, 2010). 

Viki var izmantot, lai realizētu dažādas mācību aktivitātes tiešsaistē :  
 kooperatīvo mācīšanos (Elgort et all., 2008);  
 informācijas papildināšana sadarbojoties (Raman, et all.,2005); 
 studentu mijiedarbības uzlabošanā (Lund et al.,2006); 
 tiešsaistes mācīšanā un novērtēšanā (Bruns, et all.,2005); 
 sadarbības partneru vērtēšanā (Xiao et all., 2008); 
 rakstīšanā sadarbojoties (Ma et all.,2008); 
 refleksija- domu apmaiņa (Ras et all.,2007);  
 mācību materiālu radīšanā (Shih et all.,2008); 
 viki grāmatu veidošanā (Ravid et all.,2008). 

Bez pozitīvajiem viedokļiem, ir konstatētas arī vairākas problēmas viki rīka 
izmantošanā :  

 minimāla studentu līdzdalība; 
 ierobežota tiešsaistes mijiedarbība; 
 priekšroka individuālam nevis grupu darbam; 
 negatīva studentu pieredze par viki devumu mācību procesā (Karasavvidis, 

2010) 
Minētās problēmas attiecināmas uz pedagoģijas jomu, jo nav pietiekamu zināšanu 

par to kā viki vislabāk varētu izmantot mācīšanas un mācīšanās praksē augstākajā 
izglītībā. Vairāku autoru pētījumi (Bruns et all., 2007, Robertson, 2008, Neumann  et 
all.,2009) parāda, ka viki pēc savas būtības nav sadarbību veicinošs rīks, tādēļ ir 
nepieciešami papildus komponenti, kas veicinātu sadarbību starp studentiem. Motivācijas 
trūkums (piemēram, nav formāla vērtējuma) un nepietiekams atbalsts grupu darbam bieži 
tiek minēti kā galvenie šķēršļi efektīvai viki izmantošanai. Tādēļ viki aktivitātēm jābūt 
rūpīgi plānotām un strukturētām, lai iesaistītu studentus un viņu mācību pieredze būtu 
pozitīva. Kubrikas (Cubric, 2007) pētījums parādīja, ka studentu iesaistīšana viki mācību 
aktivitātēs ir tieši proporcionāla pasniedzēja atgriezeniskās saiknes biežumam un 
kvalitātei, mācību procesa izpratnei un saprotamībai, kā arī cik lielā mērā viņu aktivitātes 
ietekmē formālo vērtējumu.  

Viki izmantošanu atbalsta konstruktīvisma teorijas pamatatziņas, ka mācīšanās ir 
dinamisks process, kurā dalībnieki apgūst jaunas idejas/koncepcijas balstoties uz savām 
pašreizējām zināšanām, pieredzi un mijiedarbību ar sociālo vidi. Atbilstoši darbības 
teorijai (activity theory), tiek rosināti domāšanas procesi, izmantojot tehnoloģijas un 
sociālās mijiedarbības aspektus (Kuutti, 1996). Apkopojot literatūras pārskatu var secināt: 

1. Viki izmantošana ļauj realizēt gan individuālo darbu, gan grupas sadarbības 
procesus, kas izpaužas teksta novērtēšanā un rediģēšanā, informācijas izplatīšanā un 
veidošanā sadarbībā, diskusiju un pārskatu aktivitātēs. 

2. Parasti e-studiju procesā liela nozīme ir tehnoloģijām, tomēr tikai tehnoloģija 
vien neko nedod, būtiska nozīme ir arī cilvēciskajam faktoram. Te svarīga ir ne tikai 
grupas sadarbība (grupas vienotība, sociālās prasmes, sadarbības rezultātu novērtēšana, 



mijiedarbība, koordinācija), bet arī katra dalībnieka individuālā atbildība (uzvedība, aktīva 
līdzdalība, loma grupā, motivācija). Tādēļ sadarbība ir sarežģīta, jo ietver gan individuālo, 
gan grupas darbību. 

3. Viki attīsta kritiskās domāšanas prasmes, kuras tiešsaistes vidē ir būtiskas 
radošu lēmumu pieņemšanā un viedokļu apmaiņā, lai veicinātu konstruktīvu mācīšanos. 
Radošums, sadarbība, kritiskums un komunikācijas prasmes ir svarīgas zināšanu 
veidošanas procesā.   
 

2. Informācijas strukturēšanas modelis grupu darbā 
 

Vispirms ir nepieciešams noskaidrot, kādos veidos grupas dalībnieki apgūst jaunas 
zināšanas. Pētījumos redzams, ka pastāv lielas atšķirības kā cilvēki iegūst zināšanas, proti, 
mācās. Ričmans un Graša (Riechmann et all., 1974:213.lpp.) identificēja sešus mācīšanās 
veidus:  

 konkurējošais – tāds, kurš mācās, lai pārspētu grupas biedrus; 
 uz sadarbību vērsts – tāds, kurš tic, ka spēj vislabāk mācīties sadarbojoties; 
 sevī noslēdzies – tāds, kurš nav ieinteresēts mācīties tradicionāli; 
 dalībnieks – tāds, kurš mācās un kuram patīk lekcijas; 
 nepatstāvīgais – kuram trūkst zinātkāres un kuram jāsaka, kas jādara 

(nepieciešams atbalsts); 
 patstāvīgais – kuram patīk domāt pašam. 

Krosa (Cross,1976) savā darbā uzsver, ka cilvēki darbotos produktīvāk, ja viņi mācītos, 
izmantojot metodi, kura atbilstu viņu mācīšanās veidam. Viņa iedala studentus divās 
grupās– kuri uztver pasauli kā vienu veselumu un akcentē attiecības un studentus, kuri 
tiecas atdalīt elementus un uztvert pasauli analītiski.  

Vairumā gadījumu cilvēkiem: 
 patīk pašiem atrast un apgūt jaunu informāciju; 
 vēlas būt aktīvi iesaistīti mācību procesā; 
 sasaistīt jaunapgūtās lietas ar jau zināmām; 
 saistīt iegūtās zināšanas ar reālo pasauli (Pfeiffer et all.,1988). 

Te būtiska nozīme ir informācijas pieejamībai un vēlmei zināt kur to atrast, prasmei to 
uztvert, izmantot un kombinēt. Tādējādi darbs ar informāciju ir satura strukturēšana– 
jaunu zināšanu ģenerēšana, lai veicinātu inovatīvu procesu attīstību. 

Ņemot vērā informācijas strukturēšanas nozīmi, autores izstrādāja paplašinātu 
modeli (skat. 1. attēlu) par pamatu ņemot D.Kolba pieaugušo apmācību posmus 
(Kolb,1984), kas papildināti ar zināšanu vadības procesu teorētiskajiem blokiem (Nonaka, 
Takeuchi, 1995).  

Nonaka un Takeuchi (Nonaka, Takeuchi, 1995) piedāvā koncepciju, kas raksturo, 
kā rodas un izplatās zināšanas organizācijās. Viņi izdala četrus posmus : 

 socializācija, kad dalībnieki neizteiktas zināšanas iegūst apmainoties ar pieredzi 
(piemēram, mācīšanas procesā zināšanas tiek papildinātas citu pieredzes rezultātā),  

 eksternalizācija, kad neizteiktās zināšanas tiek aprakstītas un kļūst par izteiktām 
zināšanām (piemēram, zināšanas tiek attēlotas modeļos),  



 kombinācija, kad izteiktās zināšanas no dažādiem informācijas avotiem 
sakombinējas un papildinās (piemēram, dalībnieku komunikācijas procesā),  

 internalizācija, kad izteiktās zināšanas kļūst par cilvēka neizteiktām zināšanām 
(piemēram, zināšanas, kas ir dokumentētas ir izteiktas un lasot cilvēks tās iegaumē-
zināšanas kļūst par šī cilvēka iekšējam zināšanām). 

Zināšanu vadības sistēmas struktūru parasti veido grupu darba ieguldījums un 
tiešsaistes sadarbība. Izveidotais modelis parāda kā notiek informācijas strukturēšana 
grupu darbā un informācijas aprite starp grupas dalībniekiem. 

 

 
1.attēls. Informācijas strukturēšanas modelis (Jākobsone et all, 2012) 

 
1.attēla iekšējā aplī ir attēloti mācību procesa cikla četri posmi. Savukārt ārējais aplis ir 

mācību ciklam atbilstošie procesi, kurā informācija kļūst par zināšanām.  Ja ņem vērā, ka 
indivīdam vai grupai jau ir izveidojusies zināma iepriekšējā pieredze, kuru var uzskatīt par 
kārtējo mācību cikla sākumu, tad šīs pieredzes rezultātā iegūtā informācija būtu jāuzskata 
par vārdos skaidri neizteiktām zināšanām, kuras vispirms jāpārvērš jēdzienos, grafikos vai 
cita veida izteiktu zināšanu formā. Šis pārvēršanas process būtībā ir novēroto faktu 
izpratne. Izteiktās zināšanas jēgu iegūst nākamajā mācību procesa posmā, tās kombinējot 
savstarpēji un ar citu mācību procesā iesaistīto dalībnieku esošajām zināšanām un izdarot 
vispārinājumus (teorētiskā konceptualizēšana), izprotot vispārīgās kopsakarības. 
Pamatojoties uz iegūtajām kopsakarībām, mācību procesa nākamais posms ir jaunu 
eksperimentu plānošana un realizēšana, lai pārbaudītu, precizētu vai paplašinātu zināšanas. 
Šajā brīdī kārtējā mācību procesa ciklā iegūtā informācija jau ir kļuvusi par katra mācību 
procesa dalībnieka individuālajām zināšanām. Darbojoties kopā, veicot plānotos 



pētījumus, notiek vārdos neizteikto  zināšanu apmaiņa starp mācību procesa dalībniekiem 
un vienlaikus tiek iegūta jauna informācija, kas ir sākumposms nākamajam mācību 
procesa ciklam. Chua (Chua, 2002) uzskata, ka sociālās mijiedarbības līmenis starp grupas 
dalībniekiem pozitīvi ietekmē izveidotās informācijas kvalitāti. 

Kas attiecas uz grupu darbu tiešsaistes vidē dalībniekiem ir nepieciešamas attīstīt 
personīgā zināšanu pārvaldības prasmes – veidot, organizēt, dalīties (create, organize, 
share). Ņemot vērā D.Kolba teorijas atziņas, ka cilvēki  informāciju uztver dažādi, 
atbilstoši savam izziņas tipam, kas ir svarīgs gan individuālā aspektā, gan grupas 
sadarbības procesā, tādēļ ikviens tiek galā ar noteiktām situācijām un problēmu veidiem, 
kas atbilst viņa raksturīgajam izziņas stilam. Organizējot tiešsaistes grupu darbu, būtu 
jāņem vērā personu atšķirīgais izziņas tips un līdz ar to katrs no viņiem sasniegs labākus 
rezultātus kādā no četriem izziņas posmiem. Tādā veidā grupas dalībnieki cits citu 
papildinot var kopīgi sasniegt labākus mācību rezultātus.  

 
3. Secinājumi un priekšlikumi 

 
1. Tehnoloģiju inovācijas un zināšanu pārvaldības principu integrācija datorizētā 

mācīšanās sadarbojoties vidē, paver plašas iespējas formālās izglītības procesa 
pilnveidē –informācijas iegūšanā, strukturizēšanā, zināšanu radīšanā un izplatīšanā. 

2. Viki ir nozīmīgs rīks informācijas veidošanā, bet tā izmantošana pieprasa aktīvu 
grupas dalībnieku sadarbību. Lai veicinātu un veidotu grupas sadarbības aktivitātes 
studiju kursu apguvei kombinētajās studijās, pedagogam jāņem vērā ir: 

 grupas vienotība un dinamika; 
 dalībnieku lomas un ieguldījums grupas darbā; 
 studentu diskusijas; 
 izpratne par veicamajiem uzdevumiem;  
 novērtējums; 
 atbilstošs tehniskais un pedagoģiskais atbalsts. 

 
3. Informācijas strukturēšanas modelis izskaidro informācijas aprites un sociālās 

mijiedarbības aspektus un palīdz izprast zināšanu veidošanos mācību procesā. 
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Abstract 
Information and communication technology plays an important role in the knowledge management 
process, helping entrepreneurs learn and solve lots of different problems more effectively. In this 
regard, it is very important to figure out the principal directions for implementing work-based learning 
strategies in the learning process. The goal of the paper is to get a new perspective on and 
understanding of the future of work-based learning involving the use of new technological 
opportunities. This paper also describes the theoretical principles of information flow modelling with a 
practical example of a virtual business incubator containing online materials for study use, as well as 
the side effect of work-based learning, which is general improvement of the working environment. The 
research idea is to describe the principles of a system focusing on an online support system for 
entrepreneurs, the influence of different conditions and the unique patterns of development in each 
individual to ensure sustainable entrepreneurship. In order to find the most efficient application of ICT 
resources and knowledge management technologies with an aim to save time and use work-based 
learning to its utmost potential, it is necessary to study different theories, which will help us understand 
how information systems have to be created and structured to reach the set goals. The result of the 
research is the analysis of the information system and the description of virtual business incubator as 
an online learning platform, improved quality of knowledge flow, and recommendations for developing 
work-based learning with regard to the encouragement of efficient knowledge management in 
entrepreneurship for common aims. 

Keywords: ICT, work-based learning, knowledge management, sustainable entrepreneurship. 

1 INTRODUCTION 
Technology is either the ultimate goal or the main keyword, yet it is also an invaluably strong catalyst, 
which, in fact, ensures a positive feedback necessary for all the knowledge processes, thus enabling 
them to serve as a basis for further development. Authors must try even harder to link different 
theoretical and practical methods using the opportunities of ICT, which increase the quality of personal 
development and improve entrepreneurship. The problem is the inefficient or incomplete utilization of 
ICT resources and the non-usage of knowledge management technologies and work-based learning 
potential as a useful staff development model. The object of study is improvement of knowledge flow 
quality and correlation between entrepreneur development to ensure sustainable entrepreneurship 
through an online learning platform and work-based learning. The goal of the paper is to get a new 
perspective on and understanding of the future of work-based learning involving the use of new 
technological opportunities. The main study question is how models of information flow and work-
based learning could improve the efficiency and quality of further knowledge management to ensure 
sustainable entrepreneurship using an online learning platform. The target audience for the project is 
representatives of enterprises. There is a wide range of possibilities – the use of multimedia and 
online teaching courses for setting up business, tutorial for using computer engineering and problem 
solving, office document and file keeping systems, remote access to various computer programs, 
participation in video conferences and putting one's products on auctions etc. The authors of this 
paper have provided a practical example, describing online learning technologies and methods, such 
as online courses, webinars, web conferences and online consultations. A lot of businesses depend 
on information and communication technology. The use of modern technology in business and staff 
training and professional development merely has to be a tool for improving the actual service.  



2 TERMS AND DEFINITIONS 
Authors of this paper are using some specific terms. It is therefore necessary to explain terms and 
abbreviations used in this paper. 

Definition 1: ICT stands for information and communication technology and is defined, for the 
purposes of this primer, as a “diverse set of technological tools and resources used to communicate, 
and to create, disseminate, store, and manage information. [1] 

Definition 2: Knowledge Management (KM) comprises a range of strategies and practices used in an 
organization to identify, create, represent, distribute, and enable adoption of insights and experience. 
[2] 

Definition 3: Work-based learning (WBL) - Work Based learning generally describes learning while a 
person is employed. The learning is usually based on the needs of the individual's career and 
employer, and can lead to nationally recognized qualifications. [3] 

Definition 4: Online learning environments are used to highest potential for collaborative learning 
which complements many persons’ learning styles, and independent learners have also found online 
courses to be well suited to their needs. [4] 

Definition 5: Virtual business incubator defines as a support infrastructure, which is a rather new way 
of supporting start-ups and further development of innovative businesses. Usually, physical support 
infrastructure for innovative SMEs is provided by parks and incubators. [5] 

3 KNOWLEDGE MANAGEMENT TECHNOLOGIES 
Knowledge starts as data—raw facts and numbers (e.g. the market value of institution’s endowment). 
Information is data put into context. Information is readily captured in documents or in databases; even 
large amounts are fairly easy to retrieve using modern information technology systems [6]. Technology 
is a tool, body of equipment and processes, action and material, knowledge and skills which are 
necessary in order to achieve goals by using current resources [7]. There are a number of different 
factors interfering with the successful knowledge formation process. Humankind and businesses have 
faced an important shift in focus from remembering large amounts of information to developing one's 
ability to solve problems and quickly find the necessary information. 

Knowledge Management requires technologies to support the new strategies, processes, methods 
and techniques to better create, disseminate, share and apply best knowledge, any time and any 
place. It is a systematic process that focuses on the acquisition, transfer and use of effective, topical 
knowledge and best practice, thus promoting sustainable operation of an organization. According to 
Antlova [8] knowledge is the most important resource and it is the reason why some entrepreneurs 
find successful business opportunities while others do not. 

In order to manage knowledge, it first needs to be created (e.g. by learning), gathered (from 
conversations with other people, written sources, etc.), synthesized and combined together. The key 
technologies are communication and collaboration technologies, which are web-based for internet and 
intranet usage, as well as mobile technologies, such as PDA’s, PC’s, telephone and 
videoconferencing. New technologies, which act as intelligent agents and assistants to search, 
summarize, conceptualize and recognize patterns of information and knowledge are rapidly emerging. 

For an effective KM initiative across the organization, there should be in place, at least: 

• Knowledge Portal 
• Knowledge Profiles 
• Collaborative workspaces 
• Urgent requests 
• Document Libraries 
• Knowledge Server and services 
• Knowledge Bases (Banks) [9] 

Knowledge management includes acquiring or creating knowledge, transforming it into a reusable 
form, retaining it, and finding and reusing it. In order to find the most efficient data management 



technology, it is necessary to study knowledge flow methods, which will help us understand what 
information systems need to be used to reach the set goals. 

4 INFORMATION FLOW MODELLING IN ONLINE ENVIRONMENT 
Information flow in an information theory context is the transfer of information from a variable x to a 
variable y in a given process. Not every flow is desirable. For example, a system shall not leak any 
secret (partial or not) to external observers [10]. In business, information flow is defined as the path 
data takes from its original setting to its end users [11]. Different environments can have different 
influences on learning. In order to better organize structurization of information and ensure a 
successful flow of knowledge for entrepreneurs in the online environment, one first needs to identify 
the ways in which group members prefer to acquire new knowledge. In most cases, people nowadays: 

• Like to manage acquisition of new knowledge on their own; 
• Want to be actively involved in the learning process; 
• Want to link newly acquired things with those previously known; 
• Want to link newly acquired knowledge with the real world. [12] 

Knowledge sharing through participation and social interaction is an important facilitator of knowledge 
acquisition, and hence of learning. [13] To enable successful knowledge flow, a system must ensure 
services allowing entrepreneurs to learn everything they need at any given moment and share their 
experience in the most effective way if they are willing to do so. Authors have based their study on the 
theory of knowledge conversion processes (SECI) which could greatly contribute to enterprise 
development: 

Knowledge conversion processes (SECI) are adaptable for work in an online environment, too. The 
socialization process in the SECI spiral focuses on converting new knowledge through shared 
experiences using the process of interactions, observing, discussing and spending time together in the 
same environment.  

Knowledge conversion processes (SECI). There are four kinds of context in which knowledge is 
shared supporting these four processes (I – individuals, G – groups, O - organizations): 

• Socialization (tacit to tacit): involves the sharing of tacit knowledge between individuals through 
joint activities rather than the sharing of knowledge via written or verbal instructions; 

• Externalization (tacit to explicit): involves the expression of tacit knowledge and its conversion 
into comprehensible forms that are easier to understand by others (explicit knowledge); 

• Combination (explicit to explicit): involves the conversation of explicit knowledge (created during 
externalization) into more complex sets of explicit knowledge, with communication and diffusion 
being the key areas of focus; 

• Internalization (explicit to tacit): is the conversion of explicit knowledge into tacit knowledge. [14] 

Advantages of the SECI model: 

• Appreciates the dynamic nature of knowledge and knowledge creation; 
• Provides a framework for the management of relevant processes. 

The key challenge in an online based learning system is to encourage knowledge sharing through 
social interaction, participation, and engagement in various forms. The unique features and 
capabilities of online experience based environments to support and facilitate peer learner interaction 
and online knowledge sharing have strong support in several theories on the learning process.  

5 WORK-BASED LEARNING 
Currently, society is facing more and more new and unexpected situations and it is necessary to react 
in new and innovative ways. [15] With this in mind, we might to come to realize that our current 
education system is not always the best or only solution to face the quickly changing world.  

Work-based learning as a new concept and understanding of learning at workplace and knowledge 
management conceptualized as a spiral of knowledge creation by enabling the dynamic knowledge 



conversion process between the individual and the organization, and between the tacit and explicit 
knowledge deliver the grounds for organizational learning. [16] 

 
Figure 1: Personal value of WBL over time 

WBL is used as a tool to achieve the goal of converting tacit knowledge into explicit by maximizing 
learning opportunities and internalizing knowledge by experience in the workplace. For an employee, it 
is an opportunity to learn and possibly obtain a higher degree, while for an employer a way to increase 
the power of the company thanks to better-qualified staff. 

According to Wagner [17], WBL has a long history of experimentation and the educational concepts 
and practices described as workplace learning and WBL have a rich epistemological tradition in 
debates about: 

• The relationship between education and the economy; 
• The relation of theory and practice in education processes;  
• The dualism of education and training and associated social and institutional divisions. 

With ICT constantly evolving, authors are debating another relationship, and that is between education 
and technology, as learners are getting used to new technologies and expecting more flexible learning 
schemes. According to Bradley [18], for example, well-designed e-learning programmes can offer 
similar benefits of flexibility and learning choice as with distance learning, but can also offer additional 
benefits as well. 

6 INFORMATION SYSTEM 
Our research idea is to describe the principles of a system focusing on an online support system for 
entrepreneurs, the influence of different conditions and the unique patterns of development to ensure 
sustainable entrepreneurship. The main idea of an information system is to provide complete 
utilization of ICT and work-based learning potential as a useful staff development model. Authors 
define principles which will help to understand what kind of information system needs to be used to 
reach the set goals.  



 
Figure 2: Model of information system used for WBL 

Since experts are continuously improving the knowledge database, we assume that the client/server 
architecture ensures up-to-date information on workers' devices. The fundamental model of a system 
(Fig. 2) contains a cascade of three main components workers and experts can interact with. 

Presentation layer - A great diversity can be expected among the users of this system as they are 
going to use a wide variety of devices, so we have to take ICT (e.g. tablets, phones) into account. 
Therefore, we have to develop a system supporting user access through different types of devices. 
This can be achieved by responsive templates. 

Security layer - Every instance of the system is going to contain lots of data that can be potential trade 
secret. The IS will provide security conditions for protecting sensitive information. 

Database - The presentation and security layers will be the same in every instance of the system. 
Databases will share some similarities. The database is going to be an individual part of the system. 
The company must identify potential crises and find solutions that will be adapted by didactic 
transformation.  

From a technical perspective, it is necessary to consider how the system is going to be used, for 
example, isolated marine workers require a slightly different approach than office workers. Mariners 
are more likely to use mobile devices with slow, often interrupted or no internet connection. In their 
case, the system on devices needs to be preloaded, plus there has to be some offline training 
materials database. Presumably, marine workers go online once in a while, so it is possible to 
synchronize their client devices with the server. Office workers, in their turn, can use desktop 
computers with high speed internet access, which means they have continuous access to the server. 
With new emerging technologies like HTML5, we can achieve a thin client solution with client-side 
offline data storage suitable for both aforementioned cases. 



7 VIRTUAL BUSINESS SUPPORT INFRASTRUCTURE 
A virtual business incubator in this paper is used as an example of support infrastructure, describing 
online learning technologies and methods, such as online courses, webinars, web conferences and 
online consultations. In the knowledge economy nowadays, a physical working space is less valuable 
than virtual networks and clusters.  

A virtual incubator and business information centre could be a far more convenient way to support 
start-ups in the process of transferring business ideas, challenges and innovative technologies into 
competitive profitable businesses that create wealth. The virtual business support infrastructure could 
be made more efficient by building up a value added network comprising opportunity sources and 
knowledge providers, as well as directing experts. The development of virtual business support 
infrastructure is facilitated in order to develop a network of innovative SMEs, foster communication, 
collaboration and exchange of experiences of SMEs, facilitation and development of joint projects, 
marketing activities, events and training sessions, which will eventually have a positive influence on 
the economic development and competitiveness. [5] 

The e-learning system grounds on 4 main services, such as online courses, webinars, web 
conferences, and business consultations. The principal way of furthering the development of the 
entrepreneurial knowledge base is online courses. A good example is online courses available to 
every legal entity and individual interested in starting up or developing business through the virtual 
business incubator at www.enterbank.lv. The topics of courses are proposed with an aim to facilitate 
general business knowledge and give professional knowledge in the field of multimedia business. 

The virtual incubator and the Bank of Opportunities are based on a single technical solution. While 
access to the services of the virtual incubator is limited to selected registered users (businesses) only, 
access to the Bank of Opportunities is non-restricted. Both contents differ and are complementary. For 
example, users of the business incubator can take online courses, while users of the Bank of 
Opportunities can participate in webinars, get consultations and afterwards apply for admission to the 
business incubation program with their idea developed in the Bank of Opportunities. The main idea of 
the Bank is to accumulate all useful and recent business related information, so the Bank is planning 
to carry out a wide variety of know-how and training activities. 

8 CONCLUSIONS 
Information and communication technology innovations open up tremendous opportunities for 
knowledge management. As mentioned previously, the problem is the inefficient or incomplete 
utilization of ICT resources and the non-usage of knowledge management technologies and work-
based learning potential as a useful staff development model. Only further on, using online tools and 
technologies based on theoretical principles, it is possible to work towards creating a successful 
experience for knowledge flow and an efficient work-based learning system, which is general 
improvement of the working environment. Today many of us face a situation where there is too much 
information, but less and less time. For the reasons above, we believe that the best ways to prevent 
the knowledge from becoming obsolete is to study methods and create models of IS that can also be 
adjusted for the knowledge flow processes in an online environment used for WBL. 

This study provides a theoretical framework based on knowledge conversion processes SECI and and 
a practical example of online learning technologies and methods to ensure more successful 
knowledge flow for sustainable entrepreneurship. The business incubator described as an example is 
an opportunity to support new business ideas, which, when implemented in the long term, will facilitate 
further development of the region. The incubated companies use information and communication 
technology (ICT) and a scientific approach to achieve long-term competitive benefits. Optimal results 
cannot be reached by quantitative actions alone as long as the current processes and procedures of 
informatization are shape-shifting while sticking to the same old contents. The maximum gain cannot 
be reached by keeping the essence of current processes, but by modernizing and changing them. [19] 

The result of the research is the analysis of the information system and description of virtual business 
incubator as an online learning platform, improved quality of knowledge flow, and recommendations 
for developing work-based learning with regard to the encouragement of efficient knowledge 
management in entrepreneurship for common aims. The next step will be the improvement of a real 
online learning information system and strengthening of explicit and tacit focused knowledge flow 
activities using an information system model for WBL developed by authors themselves. A 
combination of an absolutely innovative approach, increasing use of the knowledge potential, 



alteration of traditional procedures in every industry and activity using the opportunities provided by 
ICT resulted in a new way of thinking and action. The fruition is quality change – more success stories 
of employing and developing innovative ideas, increased efficiency of production and service delivery. 
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ICT SUPPORT FOR WORK BASED PREPARATION TO CRISIS 
 
ABSTRACT 
 
Information and communication technology plays an important role in the knowledge and crisis 
management processes, helping entrepreneurs how to learn and solve lots of different problems more 
effectively. Improving of the working environment by using work-based preparation is one of the main 
elements to be better prepared to crisis. Problem is that enterprises don’t have any learning support 
system to recognize possible threats, provide efficient knowledge management and prepare for crisis. 
Crisis management is set of procedures applied in handling, containment and resolution of an emergency 
in planned and coordinated steps. Crisis plan has almost every company, but not everyone knows what is 
necessary to do at first when some crises come. It is very important to mark out and to mind which steps 
are the most important. Disasters such as earthquakes or floods and others make complicated situations, 
but large scale of catastrophes is not the only problems that can trouble the companies. In fact, there is 
much more of the smaller ones, for example the fallen tree over the delivery road. Goal of this paper is to 
analyse and design the support system for work-based preparation for crisis. This paper describes an 
information system with a goal of preparing workers for potential crisis at their workplace. The preparation 
is important in order to avoid economical effects of crisis. The result of the research is the analysis of 
possible threats of crisis, design of the information system and recommendations for developing work-
based learning with regard to the encouragement of efficient knowledge management in entrepreneurship. 
 
Key Words: 
ICT, work-based learning, knowledge management, crisis management 
 
JEL Classification: H12; O32; D83 
 
Introduction 
 
In these dynamic times, when everything changes fast, being unprepared is not an excuse. It is important 
to keep in mind that the faster you respond, the fewer problems you will face. The first thing to do, in 
getting ready for any crisis, is identifying your worst imaginations and prepare stakeholders for this kind of 
situations using modern information and communication technologies. Technology is a tool, body of 
equipment and processes, action and material, knowledge and skills which are necessary in order to 
achieve goals by using current resources. Problem is that entreprises don’t have any learning support 
system to recognize possible threats, provide efficient knowledge management and prepare for crisis. 
Goal of this paper is to analyse and design the support system for work-based preparation for crisis. 
workers sign security rules very often without actually knowing the content or how to respond when the 
crisis happens. Workers simply donť know what to do, when some crisis comes - environmental disaster, 
factory breakdown, various accidents or even situation, when internet connection fails. This paper 
describes an information system with a goal of preparing workers for potential crisis at their workplace. Mr. 
Skrbek [1] says that society of the 21st century is increasingly exposed to various crisis, ranging from 
natural disasters and industrial accidents to terrorism. With that in mind we can see the importance of 
preparation in order to avoid economical effects of such a crisis. According to Brian Ellis [2] first 2 days of 
any crisis are crunch time. If managers are not ahead of the crisis by that time frame, it’s likely that it will 
run them over. The proper preparation for the crisis should shorten these 48 hours. It is necessary to solve 
the crisis as fast as possible, because of the economical impact. Proper preparation in this case is using 
the educating information system for work-based preparation to crisis. The result of the research is the 
analysis of possible threats of crisis, design of the information system and recommendations for 



 

 

developing work-based learning with regard to the encouragement of efficient knowledge management in 
entrepreneurship. 
 
1. Terms and definitions 
 
Authors of this paper are using some specific terms. It is significant to arrange about meaning terms used 
through presented paper. 
 
Information and communication technologies (ICT) stands for information and communication technology 
and is defined, for the purposes of this primer, as a “diverse set of technological tools and resources used 
to communicate, and to create, disseminate, store and manage information [3]. 
 
Work based learning (WBL) generally describes learning while a person is employed. The learning is 
usually based on the needs of the individual's career and employer, and can lead to nationally recognized 
qualifications. [4] 

 
Knowledge management (KM) comprises a range of strategies and practices used in an organization to 
identify, create, represent, distribute, and enable adoption of insights and experience. [5] 

 
Crisis management - The identification of threats to an organization and its stakeholders, and the methods 
used by the organization to deal with these threats. Due to the unpredictability of global events, 
organizations must be able to cope with the potential for drastic changes to the way they conduct 
business. Crisis management often requires decisions to be made within a short time frame, and often 
after an event has already taken place. In order to reduce uncertainty in the event of a crisis, organizations 
often create a crisis management plan. [6] 
 
2. Knowledge management technologies 
 
Knowledge starts as data—raw facts and numbers (e.g. the market value of institution’s endowment). 
Information is data put into context. Information is readily captured in documents or in databases; even 
large amounts are fairly easy to retrieve using modern information technology systems. Technology is a 
tool, body of equipment and processes, action and material, knowledge and skills which are necessary in 
order to achieve goals by using current resources. There are a number of different factors interfering with 
the successful knowledge formation process. 
 
Knowledge Management requires technologies to support the new strategies, processes, methods and 
techniques to create, disseminate, share and apply the best knowledge, anytime and anyplace. It is a 
systematic process that focuses on the acquisition, transfer and use of effective, topical knowledge and 
best practice, thus promoting sustainable operation of an organization. According to Antlova [8] knowledge 
is the most important resource and it is the reason, why some entrepreneurs find successful business 
opportunities while others do not. 
 
Knowledge management includes acquiring or creating knowledge, transforming it into a reusable form, 
retaining it, and finding and reusing it. In order to find the most efficient data management technology, it is 
necessary to study knowledge flow methods, which will help us understand what information systems 
need to be used to reach the set goals. 
  
  



 

 

3. Work-based preparation for organizational learning 
 
Currently, society is facing more and more new and unexpected situations and it is necessary to react in 
new and innovative ways [1] . With this in mind we might to come to realize that current education system 
is not always the best or only solution to face the quickly changing world. 

 
Work-based learning and knowledge management are complementary concepts which can establish the 
grounds for organizational learning [9]. The former is used as a tool to achieve a goal of making tacit 
knowledge explicit by maximizing learning opportunity and internalizing knowledge by experience at a 
working place. For an employee, it is an opportunity to learn and possibly obtain a higher degree, while for 
an employer a way to increase the power of the company thanks to better-qualified staff. 
 
According to Wagner [10], WBL has a long history of experimentation and the educational concepts and 
practices described as workplace learning and WBL have a rich epistemological tradition in debates 
about: 

●      The relationship between education and the economy; 
●      The relation of theory and practice in education processes; and 
●      The dualism of education and training and associated social and institutional divisions. 

 
With ICT constantly evolving, authors are debating about another relationship, and that is between 
education and technology, as learners are getting used to new technologies and expecting more flexible 
learning schemes. According to Bradley at al. [11], for example, well-designed e-learning programmes can 
offer similar benefits of flexibility and learning choice as with distance learning, but can also offer 
additional benefits as well. 

 
Optimal result cannot be reached by only quantitative actions when informatizing current processes and 
procedures, changing the shape but leaving its old contents. The maximum gain cannot be reached by 
keeping the essence of current processes, but by modernizing and changing them. [12] Only innovative 
approach, growing employment of knowledge potential, transformation of traditional procedures, in every 
industry and activity using the opportunities provided by ICT. All this combined results in a new way of 
thinking and action. The results are qualitative changes – better prepared employees for crisis, more 
effective manufacturing and services. 
  
4. Crisis management 
 
Crisis management is set of procedures applied in handling, containment and resolution of an emergency 
in planned and coordinated steps. A crisis plan has almost every company, but not everyone knows what 
is necessary to do at first when some crises come. It is very important to mark out and to mind which 
steps are the most important. With WBL employees can also be prepared to understand which processes 
in crisis work or don´t. 

 
Disasters, such as earthquakes or floods, are very complicated situations, when the standard system of 
management or standard ways of communication, planning and controlling does not work. What can we 
do for preparing before some of this non-traditional position? 

 
We can call the world in 21st century as an information society. Almost every European people need for 
work connection with international partners, providers, etc. Every process needs a fast reaction - in 
communication, analysis, and actual data. Natural disasters are special type of organizational crisis in 
which an act of nature creates a collective crisis situation for whole communities in and across geographic 
regions.  



 

 

Our environment has become a more crowded world and as the population increases pressures such as 
urbanization, the extension of human settlement, and the greater use and dependence on technology 
have perhaps led to an increase in disasters and crises. Greater exposure to political, economic, social 
and technological change in countries often removed from the bases of companies requires crises 
managers, to effectively deal with crises and disasters (often located a substantial distance away). 
 
During the globalization the world is also becoming more interdependent and connected. Small-scale 
crises in one part of the world can have a significant impact on other parts of the world. Natural disasters, 
floods, earthquakes or political instability in one part of the world can dramatically reduce range of 
manufactured goods in other part of world. [13] 
         
Great example is Chrastava (Czech Republic, Liberecký kraj, floods in 2010). In this area were many 
automotive suppliers cooperating with Germans corporations. After floods 80% of companies were unable 
to respond to the demand of their customers. Employers and employees did not know what to do with this 
situation. This chaos situation lasted for two months and only half of all companies were able flexibly to re-
start production. 
        
If there will be some kind of learning process how to deal with natural or political crisis, it would save 
money, time, position and reputation of companies on the market. A crisis represents an anomaly and has 
the potential to change the very basis of competition. [14] Firms that have the flexibility to respond are 
today in advantage. They can easily redeploy critical resources and use the diversity of strategic options. 
Investment to the leaning, knowledge base and crises system for employers and employees has positive 
impact on health of the firm. As soon as some kind of this system is prepared for natural disasters, than 
situation can be the best practices useful for other type of crisis (for example: economical crises). [15]  

 
Impact of implementing a WBL is illustrated in fig. 1. While every company is different with tendencies to 
different types of crisis its actual benefits will vary.  
 

Fig. 1 Benefits of WBL after crisis 

 
Source: Authors 

 
Authors are considering two companies, first one is not investing in WBL (solid line), while the second one 
is (dashed line). In a normal situation earnings of first company are higher, but when the crisis comes the 
second company is handling the crisis better and the losses are lower. The difference between the 
companies in handling the crisis is called the WBL Benefits. We suppose that crisis occurrences repeat in 



 

 

time which makes benefits to increase in time. Representation of such a situation can be seen at Fig. 2, 
where we assume that the company that was using WBL is using its benefits to support their growth in 
order to increase their earnings (represented by a letter G in the picture). 
 

Fig. 2 Benefits of WBL over time 

 
Source: Authors 

 
5. ICT use in development of support system 
 
Fundamental model of the system (Fig. 3) should contain cascade of at least 3 main components that 
workers and experts can interact with. 
 
Presentation layer - A great diversity can be expected among the users of this system as they are going to 
use different devices and therefore we have to take in account ICT like tablets or phones. With this in mind 
we have to develop the system to be usable on multiple types of devices. We can achieve this by 
responsive templates. 

 
Security layer - Every instance of the system is going to contain lots of data that can be potential trade 
secret. The IS will provide security conditions to protect sensitive information. 

 
Database - The presentation and security layers will be the same in every instance of the system. Each 
database is going to share some similarities. The database is going to be an individual part of the system. 
Company has to identify possible crisis and find solutions which will be adapted by a didactic 
transformation. 
 
  



 

 

Fig. 3 Model of information system used for WBL 

 
Source: Authors 

 
Conclusions and future work 
 
The work with knowledge implies creation of content: generation of a new knowledge in order to stimulate 
the development of innovative processes. The right approach would be to accommodate the learning 
system to the needs and desires of modern enterprises using up-to-date technologies. Work-based 
learning as a new concept and understanding of learning at workplace and knowledge management 
conceptualized as a spiral of knowledge creation by enabling the dynamic knowledge conversion process 
between the individual and the organization [9]. 

 
A combination of an innovative approach, increasing use of the knowledge potential, alteration of 
traditional procedures in every industry and activity using the opportunities provided by ICT resulted in a 
new way of thinking and action. We must try even more to link today’s educational stages with the 
environment in which it is provided. 

 
This paper describes analysis of an improvement of crisis management with work-based learning 
supported by ICT. Design of the information system and recommendations for developing work-based 
learning with regard to the encouragement of efficient knowledge management in entrepreneurship. This 
study provides also a theoretical WBL model of IS for different enterprises. 
 
The next step will be the development of a real work-based learning information system. Because it is very 
important to measure performance of WBL we have to develop a measuring system based, for example 
on games that can be integrated as part of team building events. It is also important to develop a method 
of didactical transformation of solutions to identified crisis. 
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Abstract 

In the knowledge economy nowadays, a physical working space is less valuable than virtual networks and business clusters. 
Science technology parks and innovation centers, virtual incubators and business information centers could be a far more 
convenient way to support start-ups in the process of transferring business ideas, challenges and innovative technologies 
into competitive profitable businesses that create wealth. Presence and cognition technologies play an important role in the 
knowledge management process, helping entrepreneurs learn and solve lots of different problems more effectively. In this 
regard, it is very important to figure out the most effective technological solutions and principal directions for implementing 
work-based learning strategies in the learning process. The work with knowledge implies creation of content: generation of 
a new knowledge in order to stimulate the development of innovative processes. The goal of the paper is to get a new 
perspective view and understanding of the development of virtual business support infrastructure is facilitated in order to 
develop a network of innovative SMEs, foster communication, collaboration, individual's motivation and exchange of 
experiences of SMEs. This paper describes the theoretical principles of information flow modelling in network of 
collaborative and innovative SMEs with a practical example of a virtual business support infrastructure. The research idea is 
to describe the principles of virtual support system for entrepreneurs, cognition technologies that influence development in 
each individual to ensure sustainable entrepreneurship. WBL is used as a tool to achieve the goal of internalizing 
knowledge by experience in the workplace. For an employee, it is an opportunity to learn and possibly obtain a higher 
degree and collaboration with colleagues, while for an employer a way to increase the power of the company thanks to 
better-qualified staff and business partners. The result of the research is the analysis of the virtual business support 
infrastructure, improved quality of knowledge flow, and recommendations for developing work-based learning with regard 
to the encouragement of efficient knowledge management in entrepreneurship for common aims. 
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1. Introduction 

Today's technology is changing the way we learn and work.  The new technologies may be self-accelerating, 
but they are not self-determining. Authors must try even harder to link different theoretical and practical 
methods using the opportunities of presence and cognition technologies, which increase the quality of personal 
development and improve entrepreneurship. The problem is the inefficient or incomplete utilization of presence 
and cognition technologies and the non-usage of knowledge management technologies and work-based 
learning potential for the useful development of virtual business support infrastructure. In this regard, it is very 
important to figure out the most effective technological solutions to design a software controller that would be 
universal for more learning subjects and suitable for more companies. The object of study is development of 
virtual business support infrastructure and correlation between innovative SMEs development to ensure 
sustainable entrepreneurship through an improvement of knowledge flow quality and work-based learning. The 
main study question is how models of information flow and work-based learning could improve the efficiency 
and quality of further knowledge management to ensure sustainable entrepreneurship using a virtual business 
support infrastructure. The target audience for the project is representatives of enterprises. There is a wide 
range of possibilities – the use of multimedia and online teaching courses for setting up business, tutorial for 
using computer engineering and problem solving, office document and file keeping systems, remote access to 
various computer programs, participation in video conferences and putting one's products on auctions etc. The 
authors of this paper have provided an analysis of the virtual business support infrastructure; describing custom 
based learning resources and improved quality of knowledge flow, general based software program and 
recommendations for developing work-based learning with regard to the encouragement of efficient knowledge 
management in entrepreneurship for common aims. Practical example, describing educational program with 
planned learning. A lot of businesses depend on information and communication technology. The use of 
modern technology in business and staff training and professional development merely has to be a tool for 
improving the actual service. 

2. Terms and definitions 

Authors of this paper are using some specific terms. It is therefore necessary to explain terms and 
abbreviations used in this paper. 

Definition 1 Presence technology is a type of application that makes it possible to locate and identify a 
computing device wherever it might be, as soon as the user connects to the network. [1] 

Definition 2 Cognitive Technology’s mission is to provide a forum for scientific analysis of new 
developments that can assist or augment cognitive functioning—areas of research and development that range 
from perception, memory, comprehension, decision making, problem solving, and reasoning, and functioning 
that may occur at the individual or the group level. [2] 

Definition 3 Knowledge Management (KM) comprises a range of strategies and practices used in an 
organization to identify, create, represent, distribute, and enable adoption of insights and experience. [3] 

Definition 4 Work-based learning (WBL) - Work Based learning generally describes learning while a person 
is employed. The learning is usually based on the needs of the individual's career and employer, and can lead to 
nationally recognized qualifications. [4]. 
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3. Presence and cognition technologies 

Constant technological revolution somehow makes knowledge management and entrepreneurship difficult 
but technology is a tool, body of equipment and processes, action and material, knowledge and skills which are 
necessary in order to achieve goals by using current resources [5].  

Presence technology is an integral part of third generation (3G) wireless networks, and is being employed 
across a wide variety of communication devices, including cellphones, laptop computers, PDAs, television sets, 
and pagers. Privacy issues are typically addressed by allowing a high degree of user-defined control, allowing 
people to select conditions in which they are detectable, for example. [1] It's been said that unified 
communications is the next big thing in networking, but presence may be the next big thing in unified 
communications. In case you're not familiar with it, presence, put simply, is real-time information about a 
person's availability. The reason that presence is such a powerful tool is that people no longer use a single 
communications mechanism. Today, nobody just uses the phone or email. Instead, people often use office 
phones, cell phones, email, instant messaging and videoconferencing, to name just a few types of 
communications. Unified messaging brings all of these forms of communication together, but the problem has 
always been in knowing which communications mechanism is best suited to a specific instance. For example, 
suppose that you need to get in touch with one of your co-workers.  [6] 

Cognitive technology refers to technologies that carry out cognitive operations. Thus, rather than 
augmenting human physical capacity, these technologies augment mental capacities. Technology is widely 
used to augment human capabilities. Cognitive technology can increase human mental capacity by enabling to 
“offload” cognitive operations onto technology. When cognitive technology is used to help humans by enabling 
to offload cognitive operations, the technology is working in the background. To save time and cognitive 
resources, humans devolve and delegate cognitive operations that they could do themselves. [7] 

With technologies constantly evolving, authors are debating another relationship, and that is between 
education and technology, as learners are getting used to new technologies and expecting more flexible 
learning schemes. Optimal results cannot be reached by quantitative actions alone as long as the current 
processes and procedures of informatization are shape-shifting while sticking to the same old contents. 

4. Knowledge management 

The work with knowledge implies creation of content: generation of a new knowledge in order to stimulate 
the development of innovative processes. There are a number of different factors interfering with the successful 
knowledge formation process. 

In order to manage knowledge, it first needs to be created (e.g. by learning), gathered (from conversations 
with other people, written sources, etc.), synthesized and combined together. New technologies, which act as 
intelligent agents and assistants to search, summarize, conceptualize and recognize patterns of information and 
knowledge are rapidly emerging. 

Knowledge management requires technologies to support the new strategies, processes, methods and 
techniques to better create, disseminate, share and apply best knowledge, any time and any place. It is a 
systematic process that focuses on the acquisition, transfer and use of effective, topical knowledge and best 
practice, thus promoting sustainable operation of an organization. 

Different environments can have different influences on learning. In order to better organize structurization 
of information and ensure a successful flow of knowledge for entrepreneur. Knowledge sharing through 
participation and social interaction is an important facilitator of knowledge acquisition, and hence of learning. 
[8] To enable successful knowledge flow, a virtual system must ensure services allowing entrepreneurs to learn 
everything they need at any given moment and share their experience in the most effective way if they are 
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willing to do so. Knowledge management is obviously powerful, for an effective KM initiative across the 
organization, there should be knowledge sharing through social interaction, participation, and engagement in 
various forms. 

5. Work-based learning 

In these dynamic times, when everything changes fast, being unprepared is not an excuse. Work-based 
learning as a new concept and understanding of learning at workplace and knowledge management 
conceptualized as a spiral of knowledge creation by enabling the dynamic knowledge conversion process 
between the individual and the organization, and between the tacit and explicit knowledge deliver the grounds 
for organizational learning. [9] WBL is used as a tool to achieve the goal of converting tacit knowledge into 
explicit by maximizing learning opportunities and internalizing knowledge by experience in the workplace.  

According to Wagner [10], WBL has a long history of experimentation and the educational concepts and 
practices described as workplace learning and WBL has a rich epistemological tradition in debates about: 
 The relation between education and the economy; 
 The relation between theory and practice in education processes; 
 The dualism of education and training and associated social and institutional divisions. 

Described WBL uses general designed software controller and custom designed learning resources, together 
creating a virtual information system for WBL. In order to achieve effective development, authors propose to 
design a software controller that would be universal for several learning subjects and suitable for several 
companies. Learning resources on the other hand would be custom designed specifically for the company, 
although sharing learning resources between companies is also possible. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 1. Components of WBL virtual system for company 

In the schema above the supplier is providing software and designing learning resources and providing it to 
the company creating a virtual system for WBL. 

To achieve maximum universality the resources contain not only static data (knowledge base), but also a 
procedural routine that defines not only what is displayed, but also how it is displayed. Along with how the 
input from user should be realized and what he actually can input. And finally how the response should look 
like and what information is contained in a response. 

Such a system is depicted on picture 3 with two separate entities called controller and learning resource. 
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Fig. 2. Work-based virtual learning system internal structure  

6. General based software controller 

Controller is a software tool that manages and presents learning resources. Its purpose is at least to display 
the information appropriately, grab users input and then show a response in a defined form. To ensure quality 
of virtual learning system it is appropriate to provide a feedback loop back to the experts who are providing 
learning resources.  

 
 
 
 
 
 
 
 
 
 
 
 

Fig. 3. Purpose of the controller in the virtual WBL system Fi 3 P f th t ll i th i t l WBL t
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In figure 3 you can see the function of controller with a feedback loop put in perspective with a user and an 
expert. Solid lines are representing information flows and a dashed line represents function of the controller. 

7. Custom based learning resources 

In order to achieve maximum effectiveness, learning resource design is based on company environment, 
analysis of staff’s needs and current level of knowledge and on goals of WBL implementation in the company. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 4. Didactical analysis (decomposition) and transformation  

Analysis is the first part of creating successful learning resource. In the process of analysis it is important to 
identify goals, needs and environmental points. Didactical transformation of gained information is a subsequent 
step and resulting learning resource can be used in company along with the controller. This process is depicted 
in figure 4. 

8. Educational program with planned learning 

Educational program Memostation is an example of this approach. Memostation is a computer educational 
software using principle of spaced repetition. Its algorithm is based on Hermann Ebbinghaus forgetting curve, 
which predicts a forgetting rate of piece of information. [12]  

Knowledge base and procedural routines are stored and categorized within the program in form of databases 
called learning resources. Learning resources contain items which are minimalistic pieces of information 
prepared by didactical analysis and transformation. 
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Fig. 5. Computer educational software Memostation 

If the program is used in a way proposed in this article, it plays an important role in a virtual system for 
WBL. 

9. Conclusions 

Technology advances, we can expect to see more activities taken over by technology.  The work with 
knowledge implies creation of content: generation of a new knowledge in order to stimulate the development of 
innovative processes. Authors believe that the best way to prevent the knowledge from becoming obsolete is to 
study methods and create models of virtual systems that can also be adjusted for the knowledge flow processes 
in virtual system used for WBL. 

The goal of the paper is to get a new perspective and understanding of the development of virtual business 
support infrastructure is facilitated in order to develop a network of innovative SMEs, foster communication, 
collaboration, individual's motivation and exchange of experiences of SMEs.  

This study provides theoretical principles of the virtual support system for entrepreneurs, cognition 
technologies that influence development in each individual to ensure sustainable entrepreneurship.  WBL is 
used as a tool to achieve the goal of internalizing knowledge by experience in the workplace.  

The result of the research is the analysis of the virtual business support infrastructure, improved quality of 
knowledge flow, recommendations for developing work-based learning, and educational program Memostation 
is an example of this approach with regard to the encouragement of efficient knowledge management in 
entrepreneurship for common aims. 

 A combination of an absolutely innovative approach, increasing use of the knowledge potential, alteration 
of traditional procedures in every industry and activity using the opportunities provided by virtual support 
system resulted in a new way of thinking and action. The fruition is quality change – more success stories of 
employing and developing innovative ideas, increased efficiency of production and service delivery. 
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Abstract — in these dynamic times, when everything changes 
fast, being unprepared is not an excuse. Work-based learning is 
used as a tool to achieve the goal of converting tacit knowledge 
into explicit by maximizing learning opportunities and 
internalizing knowledge by practical experience in the workplace.  

Information and communication technology plays an 
important role in the knowledge management process, helping 
academically prepared adults learn and solve lots of different 
problems more effectively. In this regard, it is very important to 
figure out the principal directions for implementing work-based 
learning strategies in the learning process.  

The work with knowledge implies creation of content: 
generation of a new knowledge in order to stimulate the 
development of innovative processes. The goal of the paper is to 
get a new perspective on and understanding of the future of 
work-based learning involving the use of new technological 
opportunities.  

The research idea is to describe the principles of a system 
focusing on an online support system for adults, the influence of 
different conditions and the unique patterns of development in 
each individual. In order to find the most efficient application of 
ICT resources and knowledge management technologies with an 
aim to save time and use work-based learning to its utmost 
potential, it is necessary to study different theories, which will 
help us understand how information systems have to be created 
and structured to reach the set goals.  

The result of the research is the analysis of the information 
system as an online learning platform, improved quality of 
knowledge flow, and recommendations for developing work-
based learning with regard to the encouragement of efficient 
knowledge management. 

Keywords—ICT, work-based learning; knowledge 
management; online learning system 

 

 

I.  TERMS AND DEFINITIONS  

Authors of this paper are using some specific terms. It is 
therefore necessary to explain terms and abbreviations used in 
this paper. 

Definition 1 ICT stands for information and 
communication technology and is defined, for the purposes of 
this primer, as a “diverse set of technological tools and 
resources used to communicate, and to create, disseminate, 
store, and manage information. [1] 

Definition 2 Knowledge Management (KM) comprises a 
range of strategies and practices used in an organization to 
identify, create, represent, distribute, and enable adoption of 
insights and experience. [2] 

Definition 3 Work-based learning (WBL) - Work Based 
Learning generally describes learning while a person is 
employed. The learning is usually based on the needs of the 
individual's career and employer, and can lead to nationally 
recognized qualifications. [3] 

Definition 4 Online learning systems are used to highest 
potential for collaborative learning which complements many 
persons’ learning styles, and independent learners have also 
found online courses to be well suited to their needs. [4] 

II. KNOWLEDGE MANAGEMENT TECHNOLOGIES 

Knowledge management requires technologies to support 
the new strategies, processes, methods and techniques to better 
create, disseminate, share and apply best knowledge, anytime 
and anyplace. Technology is a tool, body of equipment and 
processes, action and material, knowledge and skills which are 
necessary in order to achieve goals by using current resource. 
[5]. Computer technologies have acted as a catalyst for KM, 
but that alone cannot deliver the KM [6].  
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In order to manage knowledge, it first needs to be created 
(e.g. by learning), gathered (from conversations with other 
people, written sources, etc.), synthesized and combined 
together. The key technologies are communication and 
collaboration technologies, which are web-based for internet 
and intranet usage, as well as mobile technologies, such as 
PDA’s, PC’s, telephone and videoconferencing. New 
technologies, which act as intelligent agents and assistants to 
search, summarize, conceptualize and recognize patterns of 
information and knowledge are rapidly emerging. 

The key challenge in an online based learning system is to 
encourage knowledge sharing through social interaction, 
participation, and engagement in various forms. The unique 
features and capabilities of online experience based 
environments to support and facilitate peer learner interaction 
and online knowledge sharing have strong support in several 
theories on the learning process. 

A combination of an absolutely innovative approach, 
increasing use of the knowledge potential, alteration of 
traditional procedures in every industry and activity using the 
opportunities provided by ICT resulted in a new way of 
thinking and action. 

III. WORK BASED LEARNING 

Work-based learning as a new concept and understanding 
of learning at workplace and knowledge management 
conceptualized as a spiral of knowledge creation by enabling 
the dynamic knowledge conversion process between the 
individual and the organization, and between the tacit and 
explicit knowledge deliver the grounds for organizational 
learning. [7] 

Pfeffer and Sutton [8] point to the knowledge-doing gap as 
a fundamental problem with the conversion of knowledge into 
something of value. Organizations make the mistake in that 
they interpret what others do without sufficient attention to 
how such tacit knowledge evolved. They do not give enough 
attention to the underlying philosophy and values that guide 
what people do and why they do it. 

The research also reveals that within organizations, 
knowledge resides within teams of individuals who are 
respected and who maintain it through their contacts. 
Knowledge emanates from actually doing the work and 
making the best judgments in specific contexts.  

Knowledge exists in work and in what works. However the 
question of what works is a matter of judgment. In addition 
the power dimensions of knowledge cannot be ignored. To 
share tacit knowledge benefits the firm however it may reduce 
the power of the individual job holder. [9] 

However when work-based learning is used as a tool to 
make tacit knowledge implicit company can overcome this 

problem as workers gain academically credit on undergraduate 
or postgraduate level and acquire an advantage on the labor 
market. 

 
FIG. 1 PERSONAL VALUE OF WBL OVER TIME 

According to Wagner [10], WBL has a long history of 
experimentation and the educational concepts and practices 
described as workplace learning and WBL have a rich 
epistemological tradition in debates about: 

 The relationship between education and the economy; 

 The relation of theory and practice in education 
processes;  

 The dualism of education and training and associated 
social and institutional divisions. 

With ICT constantly evolving, authors are debating 
another relationship, and that is between education and 
technology, as learners are getting used to new technologies 
and expecting more flexible learning schemes. According to 
Bradley [11], for example, well-designed e-learning programs 
can offer similar benefits of flexibility and learning choice as 
with distance learning, but can also offer additional benefits as 
well.  

Given the nature of WBL and its relationship to distant 
learning we can assume that ICT can help facilitate WBL just 
as it does with distant learning. 

IV. CUSTOMIZATION 
In the process of customization we must take in account 

goals, needs and distinct environment properties given to the 
specific company. As work-based learning is very individual 
to the workers as well to the company it is important to define 
what goals we want to achieve, what needs we want to satisfy 
and what working environment specifics are in place. 

We can split up this process to analysis and 
implementation as seen on figure 2.  

This idea comes from a concept called an abstract arc. 
Which is a process of transforming real problem in this case 
need for effective transformation of tacit knowledge into 
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 3 

implicit, to an abstract and conceptual information in this case 
analysis, back into a real solution of a problem in this case 
customized work based learning support system. 

 

 
FIG. 2 IMPLEMENTATION AND ANALYSIS 

 

The process of customization can be described as 
transformation of real goals, needs and environmental 
specifics through complex analysis taking account of WBL 
and company specifics into a working virtual Work-Based 
Learning information system. 

Successful implementation depends on staff being able to 
act as facilitators, advisers and expert resources, as opposed to 
working in a more traditional academic role as discipline-
bounded experts. [12] 

V. INFORMATION SYSTEM 
Research idea is to describe the principles of a system 

focusing on an online support system for adults. The main idea 
of an information system is to provide complete utilization of 
ICT and work-based learning potential as a useful 
development model. Authors define principles which will help 
to understand what kind of information system needs to be 
used to reach the set goals.  

Since experts are continuously improving the knowledge 
database, we assume that the client/server architecture ensures 
up-to-date information on adults’ devices. The fundamental 

model of a system (Fig. 3) contains a cascade of three main 
components workers and experts can interact with. 

 

 
FIG. 3 MODEL OF INFORMATION SYSTEM USED FOR WBL [9] 

 

Given the distant nature of work-based learning we must 
assume that it is necessary that experts can collaborate 
distantly as well. 

The use of technology is extremely necessary for the 
discussion and interaction between the specialists all over the 
world. [10]  

Presentation layer - A great diversity can be expected 
among the users of this system as they are going to use a wide 
variety of devices, so we have to take ICT (e.g. tablets, 
phones) into account. Therefore, we have to develop a system 
supporting user access through different types of devices. This 
can be achieved by responsive templates. 

Security layer - Every instance of the system is going to 
contain lots of data that can be potential trade secret. The IS 
will provide security conditions for protecting sensitive 
information. There will be at least two roles (actor types) 
accessing the system, that is experts and workers. 

Database - The presentation and security layers will be the 
same in every instance of the system. Databases will share 
some similarities but the database is going to be an individual 
part of the system connected to controller. 

978-1-4799-3190-3/14/$31.00 ©2014 IEEE 3-5 April 2014, Military Museum and Cultural Center, Harbiye, Istanbul, Turkey
2014 IEEE Global Engineering Education Conference (EDUCON)

Page 525



 4 

From a technical perspective, it is necessary to consider 
how the system is going to be used, for example, isolated 
marine workers require a slightly different approach than 
office workers. Mariners are more likely to use mobile devices 
with slow, often interrupted or no internet connection. [13] 

That means users can use desktop computers with high 
speed and continuous internet access or they might have only 
occasional internet connection. 

In the second case the system on user’s devices needs to be 
preloaded, plus there has to be some offline training materials 
database. Presumably, marine workers go online once in a 
while, so it is possible to synchronize their client devices with 
the server. Office workers, in their turn, can use desktop 
computers with high speed internet access, which means they 
have continuous access to the server.  

With new emerging technologies like HTML5, we can 
achieve a thin client solution with client-side offline data 
storage suitable for both aforementioned cases. [13] 

VI. GENERAL BASED SOFTWARE CONTROLLER 

Controller is a software tool that manages and presents 
learning resources. Its purpose is at least to display the 
information appropriately, grab users input and then show a 
response in a defined form. 

To ensure quality of virtual learning system it is 
appropriate to provide a feedback loop back to the experts 
who are providing learning resources, experts can continue to 
improve and reform learning resources based on the feedback. 

 

 
FIG. 4 PURPOSE OF THE CONTROLLER IN THE VIRTUAL WBL SYSTEM [14] 

 

In order to achieve maximum effectiveness, learning 
resource design is based on company goals, needs and specific 
environment, analysis of adult’s needs and current level of 
knowledge and on goals of WBL implementation in the 
learning process. 

VII. EDUCATIONAL PROGRAM WITH PLANNED LEARNING

 
Educational program Memostation is an example of this 

approach. Memostation is a computer educational software 
using principle of spaced repetition. [12]  

It was specifically designed by authors of this paper to 
facilitate WBL and to be used as a controller connecting 
database with presentation layer through security layer. 

One of the screens of the program is depicted on figure 5 
showing a memory card with a question mark. User is 
supposed to type an answer in order to be automatically 
graded. Algorithm for spaced repetition then processes this 
information and store users progress within the database. 

 

 
FIG. 5 COMPUTER EDUCATIONAL SOFTWARE MEMOSTATION 

 
Knowledge base and procedural routines are stored and 

categorized within the program in form of databases called 
learning resources. Learning resources contain items which 
are minimalistic pieces of information prepared by didactical 
analysis and transformation. 

 
The spaced repetition algorithm is based on Hermann 

Ebbinghaus forgetting curve, which predicts a forgetting rate 
of piece of information. [15] 

On figure 6 we can see a composite forgetting curve 
showing a rate in which a piece of information is forgotten and 
reminded again in time. At point 1 information is displayed to 
the user, it is a new information and therefore it is going to be 
relatively quickly forgotten.  

We can see how fast retention is diminishing. But when 
retention reaches 90% controller displays the same item a 
second time, which is point 2 on the picture. Retention is not 
diminishing in such a fast pace but when falls to 90% the same 
item is displayed third time, which brings us to the third point 
on the picture. 
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This principle is known for some time now but it was hard 
to achieve. It is not the case now with all the computational 
power of today’s computers and proves effective in 
conjunction with work-based learning. 

 

 
FIG. 6 COMPOSITE FORGETTING CURVE 

 

In this use case scenario Memostation is the controller that 
functions as a bridge between users and learning resources 
facilitating work-based learning and therefore plays an 
important role in a virtual system for WBL. It is also solving 
problem of forgetting utilizing spaced repetition which further 
improves effectiveness of WBL. 

VIII. CONCLUSIONS  

The reason that presence is such a powerful tool is that 
people no longer use a single communications mechanism. For 
the reasons above, we believe that the best ways to prevent the 
knowledge from becoming obsolete is to study methods and 
create models of IS that can also be adjusted for the 
knowledge flow processes in an online environment used for 
WBL.  

Technology has the power not just to entertain but to 
enhance our work-life experience.  At the same time, one has 
to recognize that computer technology is a facilitator of KM, 
or a tool to assist individuals and groups in acquiring 
organizational knowledge. To help ensure a successful 
knowledge management initiative, the organizations should 
ensure that they have a supportive learning culture, coupled 
with processes of acquiring knowledge, knowledge 
acquisition, and knowledge sharing. [16] The best way to 
prevent the knowledge from becoming obsolete is to study 
methods and create models of virtual systems that can also be 
adjusted for the knowledge flow processes in virtual system 
used for WBL. 

The goal of the paper is to get a new perspective on and 
understanding of the future of work-based learning involving 
the use of new technological opportunities. Innovations in the 
learning process need to be real and simple enough to help the 

adults find a way to solve some problems. This study provides 
theoretical principles of the virtual support system for adults, 
cognition technologies that influence development in each 
individual to ensure sustainable entrepreneurship.  WBL is 
used as a tool to achieve the goal of internalizing knowledge 
by experience in the workplace. 

The result of the research is the analysis of the information 
system as an online learning platform, improved quality of 
knowledge flow, and recommendations for developing virtual 
information system facilitating work-based learning with 
regard to the encouragement of efficient knowledge 
management. Future work will consist of developing general 
analytical methods facilitating transformation of WBL and 
Company specifics resulting in the implementation of 
customized information system for WBL. The faster less 
academically prepared adults fit in the WBL environment, the 
more productive they can work. Fitting in includes the 
awareness of new opportunities.  

Using online tools and technologies based on theoretical 
principles, it is possible to work towards creating a successful 
experience for knowledge flow and an efficient work-based 
learning system. 
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Abstract 

One of the most important prerequisites for a long-term development of all countries is a high level of education for society. 
Nowadays the impact of technology on society is very deep. It is not story only about a group of people who share a defined 
territory and a culture. Technology plays a large role in many aspects of day-to-day life and many processes become automated. 
With automated learning support system is possible to work more closely with an adult to provide effective learning solutions 
that meet their unique needs. The problem is the inefficient or incomplete utilization of presence and cognition technologies and 
the non-usage of knowledge management technologies for the useful development of adults in an online environment. The goal 
of the paper is get a new perspective on knowledge sharing process and understanding of the future of automated learning 
support system involving the use of new technological opportunities. The main study question is how the automated learning 
support system could improve the efficiency and quality of further knowledge flow and provide sustainable cooperation between 
educational institutions and entrepreneurs. The research idea is to describe the principles of automated learning support focusing 
on an online system and knowledge management technologies for adults. The result of the research is the analysis of the 
information system as an online learning support platform, improved quality of knowledge flow, and recommendations for future 
work in this field. 
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1. Terms and definitions 

Authors of this paper are using some specific terms. It is therefore necessary to explain terms and abbreviations 
used in this paper: 

 Information system (IS) is an integrated set of components for collecting, storing, and processing data and for 
delivering information, knowledge, and digital products;1 

 Information and communication technology (ICT) is defined, for the purposes of this primer, as a diverse set of 
technological tools and resources used to communicate, and to create, disseminate, store, and manage 
information;2 

 Work-based learning (WBL) generally describes learning while a person is employed. The learning is usually 
based on the needs of the individual's career and employer, and can lead to nationally recognized qualifications;3 

 Automated learning is one method of acquiring knowledge through the use of electronic or mechanical devices. It 
is sometimes outside the scope of traditional institutions and includes individualized instructional modules, 
exercises, reading materials, interactive computers and online programs;4 

 Presence technologies are a type of application that makes it possible to locate and identify a computing device 
wherever it might be, as soon as the user connects to the network;5 

 Cognitive Technology’s mission is to provide a forum for scientific analysis of new developments that can assist 
or augment cognitive functioning—areas of research and development that range from perception, memory, 
comprehension, decision making, problem solving, and reasoning, and functioning that may occur at the 
individual or the group level;6 

 Knowledge Management (KM) comprises a range of strategies and practices used in an organization to identify, 
create, represent, distribute, and enable adoption of insights and experience;7 

 Online learning systems are used to highest potential for collaborative learning which complements many 
persons’ learning styles, and independent adults have also found online courses to be well suited to their needs.8 

2. Introduction 

Since 1989 there have been a number of changes in order for us to become members of a wired, globalized, 
knowledge-based, and networked society. The development of networks as a technological achievement and a way 
of understanding processes has brought some serious challenges to the conventional structures shaping most areas of 
work and education as most aspects of our society moved significantly towards exploiting the power of the ICT.9 

Information and communication technology plays an important role in the knowledge management process, 
helping academically prepared adults to learn and solve lots of different problems more effectively. Work-based 
learning is used as a tool to achieve the goal of converting tacit knowledge into explicit by maximizing learning 
opportunities and internalizing knowledge by practical experience in the workplace. Learning is a cognitive activity 
that differs from person to person. Most of the learning support systems do not take into account individual aspects 
of a person, ignoring the different needs that are specific to existing cognitive profiles.   

The problem is the inefficient or incomplete utilization of presence and cognition technologies and the non-usage 
of knowledge management technologies and work-based learning potential for the useful development of adults in 
an online environment. The goal of the paper is get a new perspective on knowledge sharing process and 
understanding of the future of automated learning support system involving the use of new technological 
opportunities. In order to find the most efficient application of ICT resources and knowledge management 
technologies with an aim to save time and use work-based learning to its utmost potential, it is necessary to study 
different theories, which will help us understand how information system have to be created and structured to reach 
the set goals.  

The research idea is to describe the principles of a work-based learning support focusing on an online support 
system for adults and conditions influencing stakeholder's interest in the achievement of common goals. 
Personalization is the next step in the evolution of online learning support systems. The result of the research is the 
analysis of the information system as learning support system, improved quality of knowledge flow, and 
recommendations for developing work-based learning with regard to the encouragement of efficient knowledge 
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management. It's been said that unified communications is the next big thing in networking, but presence may be the 
next big thing in unified communications. In this case presence technology is very important as a type of application 
that makes it possible to locate and identify a computing device wherever it might be, as soon as the user connects to 
the network. Cognitive technology refers to technologies that carry out cognitive operations. Thus, rather than 
augmenting human physical capacity, these technologies augment mental capacities.10 

With technologies constantly evolving, authors are debating another relationship, and that is between education 
and technology, as adults are getting used to new technologies and expecting more flexible learning schemes. EU 
Programme “Horizon 2020” is for research and innovation 2014-2020. It is built upon three pillars which will 
support research and innovation for "Excellent Science", "Industrial Leadership" and for tackling seven "Societal 
Challenges". One of the topics is „Knowledge sharing platform”. The topic aims to foster the sharing of ‘Science 
With and For Society’ experience and know-how in Europe, and beyond. Activities shall envisage building a 
Knowledge Sharing Platform (KSP) to federate Responsible Research and Innovation communities and make RRI 
and its key dimensions more effective research and innovation policy support tools. 11 

To live effectively in an information society, people need rich in content and demonstrative information, they 
need to be able to accept change and adapt to it. Companies are increasingly thinking about the education of their 
employees, contributing to the development of the company. Employees, who continually gain new knowledge, 
follow current trends of one or more sectors, are not only able to perform their duties much better, but also come 
with their own initiatives and are flexible in sectorial cooperation issues. 

3. Knowledge management technologies 

Knowledge management requires technologies to support the new strategies, processes, methods and techniques 
to better create, disseminate, share and apply best knowledge, any time and any place. It is a systematic process that 
focuses on the acquisition, transfer and use of effective, topical knowledge and best practice, thus promoting 
sustainable operation of an organization. The work with knowledge implies creation of content: generation of a new 
knowledge in order to stimulate the development of innovative processes. There are a number of different factors 
interfering with the successful knowledge formation process. New technologies, which act as intelligent agents and 
assistants to search, summarize, conceptualize and recognize patterns of information and knowledge are rapidly 
emerging. 

Different environments can have different influences on learning. In order to better organize successful flow of 
knowledge for entrepreneur. Knowledge sharing through participation and social interaction is an important 
facilitator of knowledge acquisition, and hence of learning.12 To enable successful knowledge flow, a online system 
must ensure services allowing user to learn everything they need at any given moment and share their experience in 
the most effective way if they are willing to do so. The key challenge in an automated learning support system is to 
encourage knowledge sharing through social interaction, participation, and engagement in various forms. 

4. Work-based learning 

Work-based learning (WBL) as a new concept and understanding of learning at workplace and knowledge 
management conceptualized as a spiral of knowledge creation by enabling the dynamic knowledge conversion 
process between the individual and the organization, and between the tacit and explicit knowledge deliver the 
grounds for organizational learning.13 Many companies are using tacit knowledge to augment a person’s academic 
learning and experience. Tacit knowledge based on common sense, and explicit knowledge based on academic 
accomplishment is both underutilized. Methods to balance the use tacit and explicit knowledge at work and practical, 
proven ways to improve the understanding and use of knowledge are presented. Organizations must begin to create 
worker-centered environments to encourage the open sharing and use of all forms of knowledge.14 

Pfeffer and Sutton15 point to the knowledge-doing gap as a fundamental problem with the conversion of 
knowledge into something of value. Organizations make the mistake in that they interpret what others do without 
sufficient attention to how such tacit knowledge evolved. They do not give enough attention to the underlying 
philosophy and values that guide what people do and why they do it. 
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The research also reveals that within organizations, knowledge resides within teams of individuals who are 
respected and who maintain it through their contacts. Knowledge emanates from actually doing the work and making 
the best judgments in specific contexts. Knowledge exists in work and in what works. However the question of what 
works is a matter of judgment. In addition the power dimensions of knowledge cannot be ignored. To share tacit 
knowledge benefits the firm; however it may reduce the power of the individual job holder.16 However when work-
based learning is used as a tool to make tacit knowledge implicit company can overcome this problem as workers 
gain academically credit on undergraduate or postgraduate level and acquire an advantage on the labor market. 

 

 

Fig. 1. Personal value of WBL over time.17 

With ICT constantly evolving, authors are debating another relationship, and that is between education and 
technology, as adults are getting used to new technologies and expecting more flexible learning schemes. According 
to Bradley18, for example, well-designed e-learning programs can offer similar benefits of flexibility and learning 
choice as with distance learning, but can also offer additional benefits as well. Given the nature of WBL and its 
relationship to distant learning we can assume that ICT can help facilitate WBL just as it does with distant learning  
Figure 1 reflects personal value of WBL over time (see Fig. 1). 

5. Successful and sustainable system of cooperation 

Confusion from overly large amount of information and rapid development of technology is often observed in the 
society. It is often heard that a successful and sustainable system of cooperation between educational institutions and 
industry would be necessary. In this case adult education institutions are meant, which would be ready to educate 
people at various levels and in different occupations. In adult education formal and non-formal programs can be 
offered. Entrepreneurs are also interested in raising their staff’s competence levels. In continuing education, as well 
as in primary education, adults need to find an opportunity to choose their own training content that would be as 
suitable to their needs and desires as possible. 

In order to ascertain the views of the involved parties on the necessity of developing an automated learning 
support system for promoting sustainable cooperation between adult education institutions and industry, 40 
interviews with experts were conducted. Most respondents believe that such a system is topical, and increase of staff 
qualification is very important and necessary. Interviewed experts from both educational institutions and the industry 
believe that offering or requiring training content and other necessary information by using information and 
communication tools will create no problems. You only need high motivation, personal interest and user-friendly, 
interactive support system environment. Target audience’s needs and desires are many and varied, but there has not 
been a system yet developed that would be very easily perceivable and well-functioning. Nowadays information 
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systems are becoming increasingly self-developing. Analysing the opinions of experts it is quite clear that we need 
to offer all parties an automated training system of support. 

The most common suggestions for building a mutually successful cooperation 
Needs and desires of educational institutions' representatives: 

 Active participation of manufacturers in curriculum development 
 More workshops in training programs in collaboration with companies 
 Creating a suitable cooperation website for both interested parties  
 Developing a Community of Practice  

Needs and desires of industry’s representatives: 

 Knowledge of current events through direct contact with industry representatives 
 Electronic access to information on the knowledge and skills of students in educational institutions  
 Common seminars, inviting business and education representatives 
 Database development of the necessary staff / trainees  

Representatives of both involved parties recognized that the preparation of training is needed after a specific 
employer demand. In response to the question of IS development, experts believe that the tool would in deed 
accelerate the educational system’s response to industry requirements, because currently the response time is too 
long. 

6. Customization 

In the process of customization we must take in account goals, needs and distinct environment properties given to 
the specific company. As work-based learning is very individual to the workers as well to the company it is 
important to define what goals we want to achieve, what needs we want to satisfy and what working environment 
specifics are in place. We can split up this process to analysis and implementation (see Fig. 2).   

 

 

Fig. 2. Implementation and analysis17 
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This idea comes from a concept called an abstract arc. which is the process of transforming real problem in this 
case need for effective transformation of tacit knowledge into implicit, to an abstract and conceptual information in 
this case analysis, back into a real solution of a problem in this case customized work based learning support system. 
The process of customization can be described as a transformation of real goals, needs and environmental specifics 
through complex analysis taking account of WBL and company specifics into a working online information system. 

7. Information system 

Research idea is to describe principles of an information system. The main idea of an information system is to 
provide complete utilization of ICT and work-based learning potential as a useful development model. Authors 
define principles which will help to understand what kind of information system needs to be used to reach the set 
goals. In order to achieve maximum affectivity learning resource design is based on the specific environment, 
analysis of adults’ needs, current level of knowledge and on goals of WBL implementation in the learning process. 

 

 

Fig. 3. Didactical analysis (decomposition) and transformation19 

Analysis is the first part of creating successful learning support system. In the process of analysis it is important 
to identify goals, needs and environmental points. Didactical transformation of gained information is a subsequent 
step and resulting learning resource can be used in company along with the controller (see Fig. 3). To enable 
successful knowledge flow, a online system must ensure services allowing user to learn everything they need at any 
given moment and share their experience in the most effective way if they are willing to do so.  

First a modifiable content information system using Ruby on Rails, MySQL, CSS3, HTML5, ERB, JavaScript 
and Bootstrap technology is established, where the administration and the user see the content addressed to them. 
The user must be able to specify their skills, knowledge, desires and needs and, according to them, will receive 
recommendations for the future knowledge for deeper understanding of their industry. Information system is 
deployed on a virtual private server that works with Ubuntu 13.04 operating system and powered by Apache2 web 
server software. 

8. Conclusion 

For a long time already there is question how successfully build a modern co-operation between educational 
institutions and industry representatives. ICT can directly influence such key future success factors as creativity and 
the innovation skill, which are the main resources of competitiveness and growth.  

Learning support system must more actively deal with the assessment, change and improvement of individual's 
skills and behaviour, for it is a tool for raising adults' satisfaction and the quality of life. A user-friendly automated 
training system of support has to be created as soon as possible, that would be able to hold the interest of all parties 
involved and a positive attitude towards a convenient, fast and accurately matching information accessibility. 
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Authors believe that it is the best way to create a deeper understanding of the knowledge sharing as an integral value 
of sustainable cooperation. 

From the results of research and author's conclusions: 

 It is very important to figure out the principal directions for implementing knowledge management technologies 
and work-based learning strategies in the learning process; 

 Innovations in the learning process needs to be real and simple enough to help adults find a way to solve their 
problems; 

 Needs have to be acquired and accurate content and quality must be offered according to merchant's expectations; 
 Preparation of training is needed after a specific employer demand and knowledge sharing has to be equally 

active on both interested sides. 

The result of the research is the analysis of the information system as an automated learning support platform, 
improved quality of knowledge flow, and recommendations for developing work-based learning with regard to the 
encouragement of efficient knowledge management. Based on the theory-based model and the first version of 
developed technological solutions, the system of cooperation provides the latest knowledge sharing for promotion of 
industrial competitiveness and educational institution development. 
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Abstract 

One of the actual problems in the world is how to successfully build efficient cooperation between educational institutions and 
industry representatives. The impact of technology on society is growing and there is a necessity for developing system 
supporting this cooperation. The system could be focused on knowledge sharing in both directions.  It is possible to work more 
closely with an adult to provide effective learning solutions that meet their unique needs using an automated learning support 
system. The problem is the non-usage of knowledge management technologies and work-based learning potential to develop and 
use information systems for sustainable cooperation between education institutions and enterprises. The goal of the paper is to get 
a new perspective on an efficient cooperation support information system and understand the future of automated learning 
support systems involving the use of new technological opportunities. The main study question is how the automated learning 
support system could improve the effective knowledge flow between adult education institutions and enterprises. The research 
idea is to describe the principles of automated learning support focusing on an online system and knowledge management 
technologies for adults. The result of the research is the analysis of technological solutions, improved quality of knowledge flow 
and the information system as a cooperation platform. 
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1. Introduction 

Nowadays it is very important to improve the dialogue between the education sector and industry. Cooperation 
between enterprises and education institutions encourages the transfer and sharing of knowledge, helps provide 
sustainability. Work-based learning is used as a tool to achieve the goal of converting tacit knowledge into explicit 
by maximizing learning opportunities and internalizing knowledge by practical experience in the workplace. With 
technologies constantly evolving, authors are debating another relationship, and that is between education and 
technology, as adults are getting used to new technologies and expecting more flexible information sharing schemes. 
Most of the information systems do not take into account individual aspects of a person, ignoring the different needs 
that are specific.  

In order to find the most efficient application of ICT resources and knowledge management technologies with an 
aim to save time and use work-based learning to its utmost potential, it is necessary to study different theories, which 
will help us understand how information systems have to be created and structured to reach the set goals.  

The problem is the non-usage of knowledge management technologies and work-based learning potential to 
develop and use information systems for adult growth and sustainable cooperation between education institutions 
and enterprises.  

The goal of the paper is to get a new perspective on efficient cooperation support information systems and 
understand the future of work-based learning.  

The result of the research is the analysis of work-based learning solutions, improved quality of knowledge flow 
and the information system as a cooperation platform.  

2. Knowledge Management Technologies 

Knowledge management (KM) comprises a range of strategies and practices used in an organization to identify, 
create, represent, distribute, and enable adoption of insights and experience1. KM requires technologies to support 
the new strategies, processes, methods and techniques to better create, disseminate, share and apply best knowledge, 
any time and any place. It is a systematic process that focuses on the acquisition, transfer and use of effective, topical 
knowledge and best practice, thus promoting sustainable operation of an organization. The work with knowledge 
implies creation of content: generation of a new knowledge in order to stimulate the development of innovative 
processes. There are a number of different factors interfering with the successful knowledge formation process. New 
technologies, which act as intelligent agents and assistants to search, summarize, conceptualize and recognize 
patterns of information and knowledge are rapidly emerging. 

Different environments can have different influences on learning. In order to better organize structuration of 
information and ensure a successful flow of knowledge for entrepreneurs. Knowledge sharing through participation 
and social interaction is an important facilitator of knowledge acquisition, and hence of learning2. To enable a 
successful knowledge flow, information systems must ensure services allowing entrepreneurs to learn everything 
they need at any given moment and share their experience in the most effective way if they are willing to do so. 
Knowledge management is obviously powerful, for an effective KM initiative across the organization, there should 
be knowledge sharing through social interaction, participation, and engagement in various forms. 

The key challenge in a cooperation support system is to encourage knowledge sharing through social interaction, 
participation, and engagement in various forms. 

3. Work-based learning  

Work-based learning generally describes learning while a person is employed. The learning is usually based on 
the needs of the individual's career and employer, and can lead to nationally recognized qualifications3. Work-based 
learning as a new concept and understanding of learning at workplace and knowledge management conceptualized 
as a spiral of knowledge creation by enabling the dynamic knowledge conversion process between the individual and 
the organization, and between the tacit and explicit knowledge deliver the grounds for organizational learning4. 
Pfeffer and Sutton5 point to the knowledge-doing gap as a fundamental problem with the conversion of knowledge 
into something of value. Organizations make the mistake in that they interpret what others do without sufficient 
attention to how such tacit knowledge evolved. They do not give enough attention to the underlying philosophy and 
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values that guide what people do and why they do it. The research also reveals that within organizations, knowledge 
resides within teams of individuals who are respected and who maintain it through their contacts. Knowledge 
emanates from actually doing the work and making the best judgments in specific contexts.  

Knowledge exists in work and in what works. However the question of what works is a matter of judgment. In 
addition the power dimensions of knowledge cannot be ignored. To share tacit knowledge benefits the firm; however 
it may reduce the power of the individual job holder6.  

However when work-based learning is used as a tool to make tacit knowledge implicit a company can overcome 
this problem as workers gain academically credit on undergraduate or postgraduate level and acquire an advantage 
on the labour market. 

4. Successful and sustainable system of cooperation 

Confusion from an overly large amount of information and rapid development of technology is often observed in 
the society. It is often heard that a successful and sustainable system of cooperation between educational institutions 
and industry would be necessary. In this case adult education institutions are meant, which would be ready to 
educate people on various levels and in different occupations. In adult education formal and non-formal programs 
can be offered. Entrepreneurs are also interested in raising their staff’s competence levels. In continuing education, 
as well as in primary education, adults need to find an opportunity to choose their own training content that would be 
as suitable to their needs and desires as possible. 

In order to ascertain the views of the involved parties on the necessity of developing a cooperation support system 
for promoting sustainable cooperation between adult education institutions and industry, 40 interviews with experts 
were conducted. Most respondents believe that such a system is topical; an increase of staff qualification is very 
important and necessary. Interviewed experts from both educational institutions and the industry believe that 
offering or requiring training content and other necessary information by using information and communication tools 
will create no problems. You only need high motivation, personal interest and a user-friendly, interactive support 
system environment. The target audience’s needs and desires are many and varied, but there has not yet been a 
system developed that would be very easily perceivable and well-functioning. Nowadays information systems are 
becoming increasingly self-developing.  

By analysing the opinions of experts it is quite clear that we need to offer all parties an automated training system 
of support. The most common suggestions for building a mutually successful cooperation: 

Educational institutions' representatives: 

 Active participation of manufacturers in curriculum development 
 More workshops in training programs in collaboration with companies 
 Creating a suitable cooperation website for both interested parties  
 Developing a Community of Practice  

Industry representatives: 

 Knowledge of current events through direct contact with industry representatives 
 Electronic access to information about the knowledge and skills of students in educational institutions  
 Common seminars, inviting business and education representatives 
 Database development of the necessary staff / trainees  

Representatives of both involved parties recognized that the preparation of training is needed after a specific 
employer demand. In response to the question of IS development, experts believe that the tool would indeed 
accelerate the educational system’s response to industry requirements, because currently the response time is too 
long7. 

5. Modelling automatic system of cooperation 

The automatic data processing system includes a computer system, web, technical and information resources and 
uses a user-oriented approach8. Automatization of processes promotes improvement of the quality of services and 
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decreases resource consumption. This is precisely why an automatic system of collaboration needs to be developed 
to improve knowledge sharing and societal processes between potential interns/working individuals, educational 
institutions and enterprises. The process of automatization takes place without direct participation of people, but 
instead automatically receives feedback from system users with crucial information which has been demanded 
beforehand. 

Ontology is an attempt to depict a range of broad and multi-layered information via the use of conceptual 
schemes9,10. Such schemes consist of data structures, which depict classes of objects, their relations, restrictions and 
characteristics. In order to define and link data in a way that allows to discover, integrate and re-use it in other 
applications, semantic networks are used11,12,13,14. Data construction on semantic level differs, since it puts emphasis 
on assigning more meaning to the data itself, instead of merely depicting relationship between attributes and their 
data15,13. With the help of these technologies it is ensured that computer systems (web applications) understand and 
communicate with one another. Semantic depiction of web data can be viewed as the next step in data management.  

To develop such complicated systems, intellectual agents are used16, which are mainly linked with the concept of 
artificial intelligence and are defined as ‘intellectual systems’17. These agents are most often used for those computer 
systems which are program-based. Such agents can function autonomously, they can perceive the world around 
them, exist in unlimited period of time, adapt to change and reach goals that have been set by others18.   

When creating information systems and computer programs with the use of intellectual agents, more 
opportunities to motivate the users of the system arise, especially when it comes to those, who are not certain of their 
needs yet, since these agents provide advice regarding most appropriate options and individualised development 
scenarios. Types of intellectual agents entail the following: reactive agents, model-based agents, proactive agents, 
goal oriented agents and effectiveness-oriented agents16,19,18,20. Effectiveness-oriented agents are most appropriate for 
the development of a trilateral cooperation system. They follow the principle of ‘task carried out’ and ‘task not 
carried out’ and thus this more general criteria allows to compare different states of the surrounding environment as 
well as how well the agent can carry out a task20.  

Activities of an effectiveness-oriented agent Y is dependent on the influences of the environment X (see Fig. 1). 
Agent A , via analysing the conditions of environment Sv during time t, receives a signal x1 from a sender Sds and 
carries out an analysis according to the chosen scale, whilst taking into consideration the state of u4 and influencing 
this state with y2, also considering that environment is developing (u5) as well as considering its measurements (x5) 
and the action-influence analysis of u6 as a signal x6, so as to determine measurement u1, following by submitting 
measurement u1 analysis’ results as x2, thus acquiring an additional measurement and, whilst taking into  

 

Fig.1. Effectiveness-oriented agent21 
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 consideration development of external environment and the mutual influence of the action x7 and x8, an analysis 
is undertaken to determine what will happen if action D is taken and the signal about this is forwarded for the 
planning of next action x9, where, considering effectiveness L and its measurement x10, the usefulness of this state 
(u7) is analyse as well as its measurement x11. Then, agent makes a conclusion, according to the previously set up 
program and forwards it to executive mechanisms Ia via command y1, this affecting the environment with Y. The 
use of the agents carries a great potential for the future, promising to ensure meaningful and sustainable cooperation 
between all involved parties. 

Determining these internal and external factors of system modelling simplifies and allows to predict aspects of 
socialisation and explains why and how people are/aren’t ready to share their knowledge during cooperation 
amongst themselves. In the prototype of the information system developed by the author, every participant registers 
with a concrete goal in mind and shares his or her data with other participants of the process voluntarily, without any 
specific structure. In the initial phase of such a system the prototype has to be easy to comprehend and needs to have 
an automatic register of user actions so that it can gather and analyse the acquired information by itself.  

 
Ministry of Science and Education of Latvia proposes setting up a common database as one of the possible 

solutions for adult learning monitoring, the aim of which would be to coordinate work of the state institutions, 
enabling cooperation between employers and individuals in the context of demand and supply of further education 
for adults. As the interviews with experts regarding the needs and wishes of the target audience conducted for the 
purposes of research suggest - both educational institutions, as well as entrepreneurs are of a similar opinion when it 
comes to the current situation regarding mutual cooperation and both want to get more actively involved in the 
promotion of knowledge-society. 

6. Information System  

An information system is an integrated set of components for collecting, storing, and processing data and for 
delivering information, knowledge, and digital products21. To achieve maximum universality user accounts contain 
not only static data (knowledge base), but also a procedural routine that defines not only what is displayed, but also 
how it is displayed. Along with how the input from user should be realized and what he actually can input. And 
finally how the response should look like and what information is contained in a response. Such a system with two 
separate entities called the controller and the learning resource22.  

 
The research idea is to describe the principles of work-based learning and knowledge management technologies 

focusing on a cooperation support system for adults. The main idea of an information system is to provide complete 
utilization of ICT and work-based learning potential as a useful development model. Authors define principles which 
will help to understand what kind of information system needs to be used to reach the set goals. Since stakeholders 
are continuously improving the database, we assume that the client/server architecture ensures up-to-date 
information on adults’ devices. The fundamental model of a system contains a cascade of three main components 
that clients (educational institution with students and entrepreneurs) can interact with. The use of technology is 
extremely necessary for the discussion and interaction between the specialists all over the world23.  

 
Presentation layer - A great diversity can be expected among the users of this system as they are going to use a 

wide variety of devices, so we have to take ICT (e.g. tablets, phones) into account. Therefore, we have to develop a 
system supporting user access through different types of devices. This can be achieved by responsive templates. 

Security layer - Every instance of the system is going to contain lots of data that can be a potential trade secret. 
The IS will provide security conditions for protecting sensitive information. There will be three roles (actor types) 
accessing the system: educational institution, enterprises and potential trainee. 

 
Database - The presentation and security layers will be the same in every instance of the system. Databases will 

share some similarities but the database is going to be an individual part of the system connected to the controller. 
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From a technical perspective, it is necessary to consider how the system is going to be used, for example, isolated 
marine workers require a slightly different approach than office workers. Mariners are more likely to use mobile 
devices with slow, often interrupted or no internet connection24. 

That means users can use desktop computers with high speed and continuous internet access or they might have 
only occasional internet connection. In the second case the system on user’s devices needs to be preloaded, plus 
there have to be some offline training materials in the database. Presumably, marine workers go online once in a 
while, so it is possible to synchronize their client devices with the server. Office workers, on the other hand, can use 
desktop computers with high speed internet access, which means they have continuous access to the server.  

 
After compiling and processing results of interviews with educational institutions' and business representatives 

valuable recommendations for knowledge sharing and real information system elaboration had been received. In the 
model of knowledge sharing the block of trainees with their desires and needs was included in addition to the blocks 
of educational institutions and enterprises. The general system model describes its principal target groups or users as 
well as what kind of cooperation-promoting information and other benefits it provides. The primary goal of 
educational institutions is to provide existing training courses and potential trainees with offers; the enterprises 
request the necessary theoretical training courses and young specialists for internship vacancies, and trainees are 
sharing their individual needs and desires as well. 

 
In the algorithmic model of the information system the functions or its data processing and/or verification 

algorithms are defined (they should be integrated into function). In the trilateral cooperation system between 
educational institutions, potential trainees/working individuals and enterprises the agents are involved in order to 
evaluate most useful alternatives and to offer more optional variants as well as to find more appropriate practice–
training combinations.  

 
Wherever possible, the separate process automation with help of agents' technology helps to reduce the time of 

overall process, to improve the quality and to understand better the needs of customers. Agents in the cooperation 
system, if they cooperate with one another, can analyse situations and learn from users' behaviour, as well as assess 
their usefulness, evaluating the communication style and activity between involved parties. The principal goal of 
agents is to simplify the identification of possible solving of cooperation system users needs and desires, to filter 
useless information and to display offers in order to make the data of interest in the first place. Information filtering 
agents are used in in order to select the most relevant information in the offer, thus creating a process from 
knowledge base. The functions of programme agents are connected to system users' replacing the issues which do 
not require permanent involving of individuals. A system user enters the necessary parameters into the interface, and 
an agent carries out the selection of available options. This kind of scheme simulates the process of user presence. 
Each agent can perform one or several functions, consequently the agent cooperates with other agents in the global 
network where necessary information has been selected according to some other parametres18. Four intellectual 
agents are originally intended in cooperation system of knowledge sharing between potential trainees/working 
individuals, education institutions and enterprises: 

 A1 — leading agent; 
 A2 — offers the choice of theme and place; 
 A3 — searches the similar according to the theme; 
 A4 — searches the options within a certain radius. 

Additional training offers recommendations for the trainees who search for internship possibilities or who have 
already chosen certain cooperation partners can be mentioned as an example. As is the case for enterprises, when 
they choose the courses, it could be useful to receive information concerning individuals who have already acquired 
specific or similar skills in precisely the same or a similar education enterprise.  

The current information system’s algorithmic model has been developed as a primary model because, in the long 
run, each agent learns and develops their role in this part or the entirety of the model through dialogue with users 
about their preferences and needs. It is possible to evaluate practical benefits of all agent-based systems when there 
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is a large number of user accounts and all the parties involved are actively participating. Input data is an important 
factor in any model development and real information system design since it leads to output data.  

 
Cooperation system users - trainees/employees, individuals, educational institutions and companies - express their 

offers and requests in the eLine environment, and these offers and requests are processed and stored in the database. 
The more data is collected and stored in the information system database22 the more successful knowledge sharing 
and cooperation between all parties is possible in order to overcome the challenges of meeting the objectives. The 
conceptual model describes the database content and structure. To represent the current database data model of the 
cooperation system, the ER model is created.  

7. Conclusion 

Based on the theory-based model and developed technological solutions, the collaborative system provides 
Knowledge sharing for promotion of enterprise’s and education institution’s competitiveness and sustainable 
development of adults. Taking into account the different theories, we can also create a technically much more 
professional system of information retrieval, storage, analysis, effective use and creation of new knowledge in the 
process of cooperation between both involved parties.  

 
From the results of research and author's conclusions, it follows that the cooperation support system must more 

actively deal with the assessment, change and improvement of knowledge flow, for it is a tool for sustainable 
cooperation between educational institutions and enterprises: 

 Technology has the power not just to entertain but to enhance our work-life experience. As technology advances, 
we can expect to see more activities taken over by technology; 

 It is very important to figure out the principal directions for implementing work-based learning strategies in the 
learning process to increase adult satisfaction and to improve quality of knowledge; 

 Innovations in the learning process needs to be real and simple enough to help adults find a way to solve their 
problems; 

 In the case of accurately adjusted information system development and successful cooperation between involved 
parties, both education institutions with their students and enterprises with every member of their staff will 
benefit from it, as well as the general public.  

The result of the research is the analysis of work-based learning solutions, improved quality of knowledge flow 
and the information system as a cooperation platform. The faster adults fit in the WBL environment, the more 
productively they can work. Fitting in includes the awareness of new opportunities. Authors believe that the best 
way to prevent the knowledge from becoming obsolete is to study methods and create models of cooperation support 
systems that can also be adjusted for the knowledge flow processes used for WBL. Using modern tools and 
technologies based on theoretical principles, it is possible to work towards creating a successful experience for 
knowledge flow and an efficient work-based learning system. 
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ZINĀŠANU LĪDZDALES MODELĒŠANA ILGTSPĒJĪGAS SADARBĪBAS 
VEICINĀŠANAI STARP IZGLĪTĪBAS IESTĀDĒM UN UZŅĒMUMIEM1 

 
KNOWLEDGE SHARING MODELING TO PROVIDE SUSTAINABLE 

COOPERATION BETWEEN EDUCATIONAL INSTITUTIONS AND ENTERPRISES 
 

Summary 
A topical issue all over the world is the provision of technologically-supported knowledge sharing 

for individual development and growth, so the development of models and information system is an 
important contribution to the promotion of sustainable cooperation between educational institutions and 
businesses, involving potential trainees and working individuals. The study aims to theoretically justify 
and develop a technological model of knowledge sharing for promoting sustainable cooperation between 
institutions involved in adult education and businesses. One of the main tasks required to achieve the goal 
is to identify the expectations and needs of potential trainees and working individuals, adult learning 
institutions and representatives of enterprises. Also, it is important to determine the factors influencing 
knowledge sharing and trilateral cooperation, as well as the criteria for the assessment of the process 
efficiency and sustainability. The simulation model is created for general situation planning and business 
development forecasting. A prototype of the collaborative information system has been developed based 
on the model. 

 
Key words: information and communication technologies, information systems, knowledge sharing. 

 
Atslēgas vārdi: informācijas un komunikācijas tehnoloģijas, informācijas sistēma, zināšanu līdzdale. 
 

Anotācija 
Aktuāls jautājums visā pasaulē ir indivīdu attīstībai un izaugsmei nodrošināt tehnoloģiski 

atbalstītu zināšanu līdzdali, tādēļ modeļu un informācijas sistēmas veidošana ir nozīmīgs ieguldījums 
ilgtspējīgas sadarbības veicināšanai starp izglītības iestādēm un uzņēmumiem, iesaistot potenciālos 
praktikantus un strādājošos indivīdus. Pētījuma mērķis ir teorētiski pamatot un izstrādāt zināšanu 
līdzdales modeli ilgtspējīgas sadarbības veicināšanai starp pieaugušo izglītības iestādēm un uzņēmumiem. 
Lai sasniegtu izvirzīto mērķi, viens no galvenajiem uzdevumiem ir apzināt visu iesaistīto pušu vajadzības 
un vēlmes. Nozīmīgi ir noteiktie zināšanu līdzdales un trīspusējās sadarbības ietekmējošie faktori, kā arī 
kritēriji šo procesu efektivitātes un ilgtspējas novērtēšanai. Izstrādāts imitāciju modelis vispārīgās 
situācijas plānošanai un attīstības virzienu prognozēšanai. Uz modeļa bāzes izstrādāts sadarbības 
informācijas sistēmas prototips.   
 

Teorētiskais pamatojums 
Pieaugušo izglītība ir ļoti nozīmīga tieši tālākizglītības aspektā, kas, atbilstoši 

konkrētās profesijas prasībām, ir iepriekš iegūtās izglītības turpināšana un profesionālās 
meistarības pilnveidošana (LR Saeima, 2015). Ar katru gadu pieaug nepieciešamība pēc 
tālākizglītības, jo cilvēkiem ir jāapgūst arvien jaunas tehnoloģijas un jāspēj pielāgoties 
mainīgajam darba tirgum. Nepārtraukta mācīšanās un prasmju attīstība cilvēka mūža 
                                                 
1 Publikācija tapusi ar ESF projekta „Doktora studiju attīstība Liepājas Universitātē” (vienošanās  
Nr. 2009/0127/1DP/1.1.2.1.2./09/IPIA/VIAA/018) finansiālu atbalstu. 
 



garumā ir pamatā mūsdienīgai parādībai – mūžizglītībai (Baltijas Sociālo zinātņu institūts, 
2006; Žogla, 2002). 

Eiropas un nacionālajā līmenī ir izstrādāti dažādi dokumenti, kuri nosaka izglītības 
attīstības jautājumu stratēģiju. Politikas plānošanas dokuments, kas nosaka izglītības 
nozares attīstības struktūru un perspektīvas nākamajiem septiņiem gadiem, ir „Izglītības 
attīstības pamatnostādnes 2014.–2020. gadam” (IZM, 2013). Latvijas Izglītības attīstības 
pamatnostādnēs galvenais mērķis ir kvalitatīva un iekļaujoša izglītība personības attīstībai, 
cilvēku labklājībai un ilgtspējīgai valsts izaugsmei.  

Lai atvieglotu informācijas sistēmas (turpmāk – IS) izstrādes plānošanas aktivitātes, 
aizvien vairāk tiek izmantotas modelēšanas metodes un tehnoloģijas. Modelēšana ir 
procesu, sistēmu vai to darbības aprakstīšana vai attēlošana ar modeļu palīdzību. 
Modelēšanas galvenais mērķis ir procesa vai sistēmas uzvedības prognoze. Modelis ir 
abstrakcija, kuru izmanto, lai labāk saprastu sarežģītas problēmas un tās iespējamos 
risinājumus (Pressman, 2009). Procesu modelēšana ļauj ne tikai atrast likumsakarības un 
izskaidrot pagātnes notikumus, bet arī paredzēt situācijas attīstību nākotnē.  

Ontoloģija ir mēģinājums attēlot plašu un daudzveidīgu informāciju, izmantojot 
konceptuālās shēmas. Šāda shēma sastāv no datu struktūrām, kas attēlo objektu klases, to 
relācijas, ierobežojumus, īpašības. Lai dati tiktu definēti un savienoti tādā viedā, ka tos var 
efektīvāk atklāt, integrēt un atkāroti pielietot citās lietotnēs, izmanto semantiskos tīklus 
(Uschold, 2004). Datu strukturēšanas veids semantiskā līmenī ir atšķirīgs, jo koncentrējas 
uz to, kā nodrošināt lielāku nozīmi pašiem datiem, nevis tikai uz to, kā attēlot attiecības 
starp atribūtiem un to datiem (Cakula 2011; Heijst, 1995). Ar šo tehnoloģiju palīdzību tiek 
panākts, ka datorsistēmas (web aplikācijas) saprot viena otru un komunicē viena ar otru.  

Šādu sarežģītu sistēmu izstrādē tiek izmantoti aģenti jeb intelektuālie aģenti, kas kā 
datorprogrammas pārsvarā ir saistīti ar mākslīga intelekta tēmu un tiek sauktas par 
intelektuālām sistēmām. Aģentu izmantošana ir ļoti perspektīva nākotnē, lai nodrošinātu 
tieši lietderīgu un ilgtspējīgu sadarbību starp visām iesaistītajām pusēm. 
   

Zināšanu apguves vajadzību un vēlmju izpēte 
Šajā pētījumā padziļināta uzmanība tiek pievērsta interešu jeb vajadzību un vēlmju 

apzināšanai, lai izstrādātu zināšanu līdzdales modeli un ilgtspējīgu sadarbības sistēmu. 
Sākotnējās vajadzības un vēlmes plānotajai sadarbības sistēmai noskaidrotas ar interviju 
metodi: intervējot ekspertus no izglītības iestādēm un uzņēmumiem. Vienlīdz svarīga ir 
zināšanu pārvaldības un vadības teorētisko pamatprincipu izzināšana (Kapenieks, 2003; 
Davenport, 1998), lai pilnvērtīgāk izprastu visus zināšanu līdzdali un sadarbību 
ietekmējošos faktorus starp iesaistītajām pusēm. Šo viedokļu un teorētisko aspektu 
apkopojums vispirms kļuva par pamatu zināšanu līdzdales modeļa izstrādei un pēc tam 
tika radīts arī sadarbības sistēmas eLine prototips.  

Lielākā daļa izglītības iestāžu pārstāvju uzskata, ka nepārtraukta darbinieku 
kvalifikācijas paaugstināšana ir ļoti aktuāla un nepieciešama. Interviju laikā liela daļa 
ekspertu atzina, ka datu bāze noteikti paātrinātu izglītības sistēmas reaģēšanu uz 
uzņēmumu prasībām. Aptuveni 80 % no visiem izglītības iestāžu pārstāvjiem, kuri 
piedalījās intervijās, uzskata, ka automatizēta sadarbības sistēma varētu būt perspektīva. 
No uzņēmumu pārstāvju viedokļa nepārtraukta darbinieku kvalifikācijas paaugstināšana ir 
absolūti nepieciešama. Nepārtraukta sevis pilnveidošana profesionālajā jomā ir kā mērķis. 



Lielākā daļa ekspertu atbild, ka šim nolūkam paredzēta elektroniska datu bāze būtu 
interesanti, kaut vai tāpēc, lai izglītības iestādes zinātu, kas nepieciešams uzņēmējiem un 
ņemtu to vērā. Uzņēmumu pārstāvji izteikuši arī dažādus viedokļus par sadarbības 
sistēmas perspektīvu starp pieaugušo izglītības iestādēm un uzņēmumiem. Kopumā šī 
ideja liekas atbalstāma un perspektīva. Ar visiem ekspertiem tika diskutēts arī par 
praktikantu kopienas nepieciešamību un indivīdu kā potenciālo praktikantu vai esošo 
darbinieku piesaisti zināšanu līdzdales modelim, veicinot sadarbību un tās kvalitāti starp 
izglītības iestādēm un uzņēmumiem. Eksperti vērtē, ka tas būtu ļoti noderīgi jauniešiem un 
pieaugušajiem, meklējot prakses vietu, esošās kvalifikācijas celšanas iespējas vai 
pārkvalifikāciju.  

Nodrošinot un attīstot sadarbības sistēmas funkcionalitāti, tiek veicināta zināšanu 
līdzdalīšana, kuras rezultātā izglītības iestādes iegūs pieredzi tieši komunicējot ar 
uzņēmējiem un veidojot individualizētus apmācību kursus par attiecīgi konkrētajā 
gadījumā aktuālajām tēmām. Savukārt uzņēmumi, izrādot iniciatīvu un sadarbojoties ar 
izglītības iestādēm, iegūs nepieciešamās zināšanas gan efektīvākam darbam savā nozarē, 
gan nepastarpinātu informāciju par iespējamo jauno speciālistu un viņu zināšanu piesaisti. 

 
Zināšanu līdzdales modelis 

Izziņas objektu izpēte, balstoties uz to modeļiem, nekad nav bijusi svarīgāka kā 
šodienas dinamiskajā vidē, lai ar tehnoloģiju atbalstu veicinātu ilgtspējīgu zināšanu 
ekonomikas attīstību, īstenojot inovāciju iesaisti un zināšanu pārnesi tautsaimniecībā. Pēc 
izglītības iestāžu un uzņēmumu pārstāvju interviju rezultātu apkopošanas un apstrādes tika 
saņemtas vērtīgas rekomendācijas zināšanu līdzdales modelēšanai un reālas informācijas 
sistēmas izstrādei. Papildus izglītības iestāžu un uzņēmumu blokiem, zināšanu līdzdales 
modelī iekļauts arī praktikantu bloks ar viņu vēlmēm un vajadzībām. Vispārējais sistēmas 
modelis apraksta tā galvenās mērķa grupas jeb lietotājus un to, kādu sadarbību veicinošu 
informāciju un cita veida ieguvumus tas nodrošina.  

 
1. attēls. Vispārējais sadarbības sistēmas modelis. 



 
Kā redzams 1. attēlā, izglītības iestāžu mērķis primāri ir nodrošināt esošo apmācību 

kursu un potenciālo praktikantu piedāvājumu, uzņēmumi pieprasa sev nepieciešamos 
teorētiskos apmācību kursus un jaunos speciālistus prakses vietu vakancēm, kā arī paši 
praktikanti dalās ar savām individuālām vajadzībām un vēlmēm. 

Sadarbības sistēmas lietotāji, kas ir praktikanti/strādājošie indivīdi, izglītības 
iestādes un uzņēmumi vienlaikus katrs izsaka savus piedāvājumus un pieprasījumus eLine 
vidē, kas tiek apstrādāti un uzglabāti datu bāzē. Jo vairāk datu tiek iegūti un uzkrāti datu 
bāzē (Cakula, 2011), jo iespējama veiksmīgāka zināšanu līdzdale un sadarbība starp visām 
iesaistītajām pusēm, lai risinātu uzdevumus izvirzīto mērķu sasniegšanai.  

Aģenti sadarbības sistēmā, paši savstarpēji sadarbojoties, spēj analizēt situācijas un 
mācīties no lietotāju uzvedības, kā arī novērtēt savu lietderību, izvērtējot komunikācijas 
stilu un aktivitāti starp sadarbībā iesaistītajām pusēm. Katrs aģents var veikt vienu vai 
vairākas funkcijas, līdz ar to aģents globālajā tīklā sadarbojas ar citiem aģentiem, kuriem ir 
nepieciešamā informācija atlasītā veidā vai arī pēc kādiem citiem parametriem (Ribickis, 
2006). Pēc pamatprocesu funkcionalitātes nodrošināšanas informācijas sistēmā, nākamais 
solis būtu attīstīt aģentu tehnoloģijas tā, lai tie nodrošinātu sistēmas pašattīstību. 
Analizējot visu lietotāju kontu datus tiktu veikta apslēptu sakarību meklēšana un atklātas 
iepriekš nezināmas attiecības starp tiem (Clifton, 2010; Hastie, 2009; Fayyad, 2008). 

Sabiedrībā pastāv viedoklis, ka sadarbību starp izglītības iestādēm un uzņēmējiem 
kavē tieši uzticēšanās trūkums vai arī liels mazo un vidējo uzņēmēju īpatsvars ar 
ierobežotiem resursiem. Lai apzinātu visus iespējamos variantus, ir veidots faktoru 
raksturojums, kas ietekmē iesaisti zināšanu līdzdalē un sadarbībā (sk. 1. tab.). 
 

1. tabula 
Zināšanu līdzdales intensitāti un sadarbības līmeni ietekmējošie faktori 

Zināšanu līdzdales intensitātes ietekmējošie 
faktori: 

 
 motivācija 
 IKT pamatprasmju trūkums 
 izpratnes trūkums par ieguvumiem 
 atšķirīgā izpratne citam par citu 
 komunikācijas tehnoloģija 
 mārketinga aktivitātes 
 reģistrēto lietotāju skaits 
 uzņēmumu grūtības precīzi definēt 

problēmu un uzdevumus 
 datu drošība 
 atpazīstamība 

Sadarbības līmeņa izmaiņu ietekmējošie 
faktori: 

 
 sadarbības stimuls 
 darbības sfēras vai specialitātes 

atbilstība starp uzņēmumiem un 
praktikantiem 

 satura atbilstība starp uzņēmumiem 
un izglītības iestādēm 

 savstarpējās sadarbības pieredzes 
trūkums 

 stereotipi par spēju piedāvāt 
nepieciešamās zināšanas un pieredzi 

 laika trūkums un atšķirīga laika 
mērīšanas uztvere 

 finanšu līdzekļu ietaupījums 
 

Zināšanu līdzdales aktivitāte tiek mērīta pēc tā, cik bieži potenciālie 
praktikanti/strādājošie indivīdi, izglītības iestādes un uzņēmumi dalās ar savām vēlmēm un 



vajadzībām sadarbības sistēmā eLine. Savukārt sadarbības līmenis tiek mērīts pēc 
atbilstošām piedāvājuma un pieprasījuma vienībām, kuras atbilst ieinteresējošās puses 
prasībām. Zināšanu līdzdales aktivitātes, kā arī sadarbības līmeņa ietekmējošie faktori un 
kritēriju noteikšana ļauj apzināt esošo situāciju un prognozēt tās iespējamos attīstības 
virzienus. 

Par vienu no izplatītākajām dažādu procesu un to vadības pētīšanas metodēm 
pasaulē ir kļuvusi imitāciju modelēšana, ar kuru, to pareizi pielietojot, var ietaupīt gan 
finanšu, gan laika resursus. Imitāciju modelēšana ir vienkāršots reālās sistēmas datorizēts 
attēlojums, kas ļauj manipulēt ar darbību raksturojošajiem lielumiem, tādējādi ļaujot 
pieņemt pareizos lēmumus un attīstības virzienus (Taylor, 2014; Bakken, 2007; Banks, 
1998). Veidojot imitāciju modeli, jānosaka, kādi vispārīgi procesi pastāv zināšanu līdzdalē 
un kāda ir to savstarpējā saistība.  

Zināšanu līdzdales procesu modelēšanai tika izvēlēts procesu pārvaldības rīks QPR 
ProcessDesigner, kas ir risinājums dažādu operāciju racionalizācijai.  Modelī tiek noteikti 
trīs galvenie pamata procesi un trīs atbalsta procesi. Pie pamata procesiem pieder 
ietekmējošo faktoru analīze, zināšanu līdzdale un sadarbības organizēšana, savukārt 
atbalsta procesi ir lietotāju tehniskais atbalsts, funkcionalitātes, dizaina uzlabošana un 
finansējuma piesaiste attīstības procesa nodrošināšanai. 

Modelēšanas procesā īpaša vērība jāpievērš pielietotajām metodēm modeļa 
verifikācijai un validācijai (Sargent, 2004; Nikoukaran, 1999), lai pārliecinātos, ka tas tiek 
izstrādāts pareizi un atbilstoši sākotnēji uzstādītajām prasībām.  No brīža, kad zināšanu 
līdzdales un sadarbības procesi ir nodefinēti un to mijiedarbība analīzes rezultātā ir 
pilnvērtīgi izprasta, modelēšana ir pabeigta, iespējams uzsākt informācijas sistēmas 
prototipa izstrādi. 

 
Sadarbības sistēmas prototips 

Prototips ir datora programma, kas imitē reālās programmas uzbūvi. Prototips ir ļoti 
nozīmīgs, jo informācijas sistēmas izstrādes laikā tas tiek vairākas reizes modificēts, 
tiecoties uz izvirzīto mērķi. Sistēmas lietotāju sākotnējās prasības noskaidrotas pirms 
prototipa izstrādes, bet, praktiski pamēģinot iesaistīties zināšanu līdzdalē un sadarbībā 
tiešaistē, rodas aizvien jaunas prasības, kuras ir ļoti nozīmīgas informācijas sistēmas 
attīstībai.  

Fundamentālais informācijas sistēmas modelis satur 3 galvenās komponentes 
(Jakobsone, 2013): prezentācijas slāni, drošības slāni un datu bāzi. Sistēmā tiek nodrošināts 
darbs ar trim lietotāju klasēm: potenciālie praktikanti/strādājošie indivīdi, izglītības iestādes 
un uzņēmumi. Lietotāju klasifikācija ļauj realizēt adaptīvu lietotāja saskarni, katrai lietotāju 
klasei parādot papildus funkcijas, kas tai ir paredzētas. Publicēto piedāvājumu un 
pieprasījumu saturs ir redzams jebkuras lietotāju grupas pārstāvjiem, bet pievienot savu 
uzņēmumu vai izglītības iestādi iespējams tikai ar atbilstošo profila statusu. Zināšanu 
līdzdales procesā indivīdi izsaka piedāvājumu un pievieno atsauksmes vai ieteikumus 
uzlabojumiem kādam citam piedāvājumam. Rezultātā veidojas komunikācija, kas vērsta uz 
sadarbību. Lietotāju vēlmi izmantot piedāvātos tehnoloģiskos risinājumus var ietekmēt ne 
tikai saskarne, bet arī tādi faktori kā līdzšinējā sadarbības pieredze, iekšējā un ārējā 
motivācija, pieejamie laika un finanšu resursi, kā arī sistēmas funkcionalitāte un drošība.  



Kur tas ir iespējams, atsevišķo procesu automatizācija ar aģentu tehnoloģiju 
palīdzību, palīdz samazināt kopējā procesa laiku, uzlabot kvalitāti un labāk izprast klientu 
vajadzības. Lietotāja vēlmi lietot piedāvātos tehnoloģiskos risinājumus var ietekmēt tādi 
faktori kā līdzšinējā sadarbības pieredze, iekšējā un ārējā motivācija, pieejamie laika un 
finanšu resursi, kā arī sistēmas funkcionalitāte un drošība (3. attēls). Šie faktori ir 
identificēti kā paši galvenie, kas ietekmē indivīdu izvēli savā ikdienā izmantot 
informācijas un komunikācijas tehnoloģijas, dalīties ar savām zināšanām un sadarboties ar 
citiem. Ietekmējošo faktoru izvērtējums ir būtisks, lai pēc iespējas veiksmīgāk izprastu 
sistēmā saņemto ieejas datu plūsmas intensitātes un kvalitātes izmaiņas. Bez ieejas datiem 
nav izejas datu, kas nozīmē, ka netiek saņemta atgriezeniskā saite. 

 

 
3. attēls. Ieejas datu ietekmējošie faktori informācijas sistēmā. 

  
 Lai sadarbības informācijas sistēma būtu dzīvotspējīga, uzmanība jāpievērš, gan 
ietekmējošajiem faktoriem, gan sistēmas funkcionalitātei, nepārtrauktas datu apstrādes 
nodrošināšanai, lai, saņemot ieejas datus, pēc iespējas veiklāk un precīzāk tiktu saņemti 
izejas dati. Arī saņemtie ieejas dati rada ļoti lielu ietekmi uz sistēmas lietotāju motivāciju 
turpināt izmantot šāda veida tehnoloģisko atbalsta mehānismu. Tehnoloģiskie risinājumi 
palīdz uzglabāt, analizēt, novērtēt, atlasīt un sagatavot atbilstošus piedāvājumus, kurus 
saņem praktikanti/strādājošie indivīdi, izglītības iestādes un uzņēmumi. 



Aptaujājot reģistrētos lietotājus, tika noskaidrots zināšanu līdzdales tehnoloģiskā 
modeļa un sadarbības informācijas sistēmas eLine prototipa lietderīgums, efektivitāte, 
pieejamība un ilgtspējīgums. Aptaujā kopā piedalījās 202 respondenti. 4. attēlā grafiski 
aplūkojamas respondentu atbildes uz vairākiem jautājumiem: cik veiksmīgi kategorizēta 
pieejamā informācija, cik precīzi meklēšanas funkcija sniedz vēlamo rezultātu un cik 
lietderīga ir iespēja novērtēt atbilstošo prasmju līmeni precīzākas informācijas atrašanai. 
Vērtējot skalā no 1 (pavisam neveiksmīgi) līdz 5 (ļoti veiksmīgi), no visiem 202 
respondentiem uz jautājumu par pieejamās informācijas kategorizēšanas veiksmīgumu 117 
atbildējuši ar vērtībām 4 un 5, kas sastāda 57 % no kopējo atbilžu skaita. Vērtējot skalā no 
1 (pavisam neprecīzi) līdz 5 (ļoti precīzi), uz jautājumu par meklēšanas funkcijas 
precizitāti 126 respondenti atbildējuši ar vērtībām 4 un 5, kas sastāda 62 % no kopējo 
atbilžu skaita. Atbilstošo prasmju līmeņa noteikšanas lietderīgumu, vērtējot skalā no 
1 (pavisam nelietderīgi) līdz 5 (ļoti lietderīgi), 166 respondenti atbildējuši ar vērtībām 
4 un 5, kas sastāda 82 % no kopējo atbilžu skaita. 
 

 
 

4. attēls. Informācijas kategorizēšanas un meklēšanas rezultātu precizitātes vērtējums. 
 

Kopumā sadarbības sistēmas lietderību visaugstāk vērtē potenciālie 
praktikanti/strādājošie indivīdi. Šī mērķauditorijas grupa visaugstāk vērtē arī iespēju saņemt 
informācijas sistēmas izsūtītas atbilstošas sadarbības rekomendācijas, ko augstu vērtē arī 
uzņēmēji. Šis fakts pierāda, ka potenciālie praktikanti/strādājošie indivīdi un uzņēmumi ir 
vismazāk ieinteresēti veltīt daudz laika, lai paši meklētu savām vēlmēm un vajadzībām 
atbilstošos piedāvājumus. Ņemot vērā šī brīža sadarbības sistēmas lietotāju viedokļus, 
iespējams izvērtēt svarīgākos ietekmējošos faktorus, kuriem jāpievērš uzmanība nākotnē. 
 

Secinājumi un rekomendācijas 
Veiktā zinātniskās literatūras analīze līdzīgu sadarbību veicinošu informācijas 

sistēmu jomā un modelēšana ir ļoti nozīmīga, lai apzinātu pamatteorijas un imitētu 



izglītības iestāžu un uzņēmumu zināšanu līdzdales aktivitātes ilgtspējīgas trīspusējas 
sadarbības nodrošināšanai. Galvenie secinājumi: 

1. Nemitīgi ir jādomā par pielāgošanos spēju mainīgajiem tirgus apstākļiem un 
ikvienam viegli uztveramu tehnoloģisko risinājumu, lai veicinātu ilgtspējīgu sadarbību 
starp izglītības iestādēm un uzņēmumiem, iesaistot potenciālos praktikantus un strādājošos 
indivīdus. 

2. Ikvienai no iesaistītajām pusēm jārēķinās, ka veiksmīga sadarbība prasa ne tikai 
tehniski veiksmīgas komunikācijas nodrošināšanu, bet arī aktīvu līdzdalību un laiku, lai 
iegūtu savstarpējo uzticēšanos, tāpēc šis modelis veidots sadarbības atbalstam un 
veicināšanai ilgtermiņā. 

3. Zināšanu līdzdales modeļa un sadarbības sistēmas prototipa gadījumā būtiski ir 
izvērtēt tieši zināšanu līdzdales precizitātes, sadarbības intensitātes un kvalitātes izmaiņu 
ietekmējošos faktorus, kas ietekmē lietotāju motivāciju un aktivitāti sistēmā.  

4. Iespēja izteikt precīzākus pieprasījumus un saņemt piedāvājumus palielina 
motivāciju līdzdalīties ar savām vēlmēm un vajadzībām. Savukārt motivēta sistēmas 
lietotāju iesaistīšanās spētu nodrošināt ilgtspējīgu sadarbību. 

5. Sistēmas lietotāji ir galvenais funkcionalitātes attīstības virzītājspēks, tāpēc ļoti 
svarīga ir saskarnes loma prototipā, kurai jābūt intuitīvi vienkārši uztveramai, lai neprasītu 
no lietotājiem lielu piepūli un īsā laikā būtu iespējams izprast sistēmas lietderību.  

6. Veidojot sadarbības sistēmu, izmantojot intelektuālos aģentus, tiek radītas 
papildu iespējas motivēt sadarbības sistēmas lietotājus, kuri nav pārliecināti, par to, kas 
viņiem ir nepieciešams, pasakot priekšā vispiemērotākās izvēles iespējas un 
individualizētās attīstības scenārijus. 

7. Balstoties uz teorētiski pamatoto modeli un izstrādāto tehnoloģisko risinājumu, 
sadarbības sistēma nodrošina inovāciju pārnesi, jaunāko zināšanu līdzdali nozares 
konkurētspējas veicināšanai un reģionālajai attīstībai. 

Pētījuma gaitā sasniegtie rezultāti liecina, ka izmantotajām informācijas 
tehnoloģijām ir būtiska nozīme zināšanu līdzdales un sadarbību veicināšanas aktivitātēs. 
Pētījuma rezultāti sniedz iespējas turpmākajiem ar zināšanu līdzdali, sadarbības 
veicināšanu un atbalsta tehnoloģiju izstrādi saistītajiem pētījumiem. 

Iezīmējot turpmākos pētījumu virzienus zināšanu līdzdales un trīspusējas 
ilgtspējīgas sadarbības kontekstā, autore secina, ka nepieciešams vēl vairāk pētīt faktorus, 
kas motivē iesaistīties un kas traucē. Apkopojot vispārīgos sistēmas lietotāju komentārus, 
galvenokārt tika uzsvērtas šādas lietas: 

1. Nepieciešams lietotājam draudzīgāks un mūsdienīgāks interfeiss, reģistrēšanās 
ar sociālo tīklu kontu. Jārīkojas tā, lai rīcības sekas dotu pēc iespējas lielāku labumu pēc 
iespējas vairāk cilvēkiem. 

2. Jēgpilna sadarbība būs iespējama pie liela skaita reģistrēto lietotāju, 
piedāvājumu un pieprasījumu. Svarīgi ir sasniegt kritisko lietotāju skaitu sadarbības 
sistēmā, kas ļautu pārbaudīt un izmantot tā piedāvātos tehnoloģiskos risinājumus. 

3. Nepieciešama mobilā versija ērtākam lietojumam no planšetdatora un 
viedtālruņa. Jau šobrīd ceturtā daļa no visiem respondentiem atbildējuši, ka informācijas 
meklēšanai visbiežāk izmanto mobilo tālruni vai planšetdatoru.  



 Attīstot sadarbības sistēmas funkcionalitāti, aktīvi jāstrādā pie aģentu izmantošanas 
informācijas apmaiņas nodrošināšanai starp visām iesaistītajām pusēm ar mērķi nodrošināt 
automatizētās informācijas sistēmas pašattīstību.  
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Abstract. Information technologies in today’s world function as support net 

for sharing knowledge and information coming more important as well as 

promoter of mutual cooperation when it comes to development of further 

education of adults. Because of a passive cooperation between educational 

institutions and enterprises, society is still in search of approaches and 

methods, new information systems and technology to improve service of 

knowledge, skills, abilities and attitudes. The research aims to justify and 

develop the knowledge sharing imitation model and prototype for trilateral 

cooperation. The goal involves innovative methods and web-based automated 

cooperation system. The main study question is what kind of modelling tools 

and technological solutions can be applied to improve and automate 

knowledge sharing efficiency and cooperation indicators? The results of this 

research are intended to be used in practice as promotional technology of 

cooperation development between potential interns/working individuals, adult 

educational institutions and enterprises.

Key words: Information and communication technologies · Information 

systems · Knowledge sharing models · Sustainable cooperation.
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1 Introduction 
 

Access to education and the opportunity to gain practical experience is important for 

every individual for their personal growth, as well as for companies to create and 

develop new, advanced products and services through high-quality work. Knowledge 

sharing is an endless process, where all parties involved need to be motivated 

constantly ensuring it remains sufficiently intense. Because of a passive cooperation 

between educational institutions and enterprises, society is still in search of 

approaches and methods, new information systems and technology to improve service 

of knowledge, skills, abilities and attitudes. In order to ensure sustainable success, 

emphasis should be put on building and strengthening cooperation between 

educational institutions and enterprises, and potential trainees and working individuals 

should be involved. The research aims to justify and develop the knowledge sharing 

imitation model and prototype for trilateral cooperation. The goal involves innovative 

methods and web-based automated cooperation system. The results of this research 

are intended to be used in practice as promotional technology of cooperation 

development between potential interns/working individuals, adult educational 

institutions and enterprises. Changes and developments in available methods and 

technologies increasingly affect development of sustainable information society and 

determine educational tendencies thus affecting specificity of adult education as well. 

 

2 Knowledge Sharing Model Development 

 
First of all, knowledge transfer that is based on knowledge demand is linked with the 

cooperation, which depends on having the knowledge necessary and, secondly, 

knowledge can be formed when knowledge "suppliers" and "beneficiaries" meet. 

When providing and developing the prototype of cooperation system, functionality 

knowledge sharing is promoted which leads to educational institutions gaining 

experience in communicating directly with enterprises and creating personalized 

training courses on the particular case and actual topics. In turn, companies, showing 

initiative and cooperating with educational institutions, will gain the knowledge 
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required for more effective work in industry and first-hand information on how to 

acquire young professionals and their knowledge. This trilateral knowledge sharing 

model is unthinkable without the young professionals as its main users, since they 

would be the ones getting actively and creatively involved in promoting electronic 

cooperation, while ensuring sustainable competitiveness of the system with their 

enthusiasm. 

 

For imitation modelling of knowledge sharing processes, the process management 

tool [1] QPR ProcessDesigner was selected, which is a solution for rationalising 

different operations. Knowledge sharing and cooperation process is revaluated and 

modelled using business process [2] management tool QPR ProcessDesigner on 

purpose, since by modifying the flow of knowledge model it would be possible to 

analyze and predict user behaviour and knowledge sharing activities and business 

purposes in the long term. Modelling of the knowledge sharing allows to plan, 

develop and monitor the cooperation process as a whole, as well as the separate steps 

of each activity, the actors involved and to describe in a detailed manner the 

knowledge streams in the system. It is also possible to analyse how the changing 

factors change the shared environment of the system. Modelling and simulation has 

generally proved to be useful when addressing issues in complicated information 

systems’ analysis, project drafting [3] and optimisation [4, 5, and 6]. Analysing results 

of the imitation model allows arriving at well grounded conclusions about ensuring 

sustainable cooperation and the necessary support mechanisms so as to achieve more 

precise and higher quality results for knowledge sharing between stakeholders. 
 

3 Criteria for Evaluating Changes in Knowledge Sharing 

Activity and Cooperation Level 

 
It is important to assess the factors affecting knowledge sharing activity and choose 

the criteria of changes regarding the level of cooperation. Public opinion states that 

the main reason slowing down cooperation between educational institutions and 
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enterprises is by general lack of trust or an existence of large proportion of small and 

medium entrepreneurs with limited resources.  

 

In order to identify all the possible options, factors affecting involvement in 

knowledge sharing and cooperation are characterized. Knowledge sharing activity is 

measured by how often stakeholders share actual needs and desires. The level of 

cooperation is measured by request and offer units complying with the requirements 

of the side interested in cooperation. People's willingness to cooperate and share their 

knowledge could be affected by a wide range of factors that have been identified 

within the study [7, 8] are further developed by the author and are then summarized in 

4 categories: usefulness, efficiency, accessibility and sustainability (see table 1). 

Table 1. Categorized influencing factors. 

Usefulness Accessibility (electronic system) 

 Skill evaluation level (on scale 1-5) 

 Offer evaluation level (on scale 1-5) 

 Improved offers (complemented % of all) 

 Recognisability level (view factor) 

 Technically 

o Electronically for different Oss 

o Mobile, tablet 

 Content related 

o Offer precision and content 

o Request precision and content 

 Eligibility of intern/internship 

Efficiency Sustainability 

 Cost 

o Self advertising (savings from 

average market price) 

 Time 

o Storing of contacts in the database 

(saved time when searching 

repeatedly) 

Data security (no access to third 

party) 

 Motivation (repeated use of the 

system) 

 Increase of offers and requests 

(number) 

 Reliability level (on scale 1-5) 

 New knowledge and experience (on 

scale 1-5) 

 Long term profit (increase of trainees, 

efficiency of qualified employees) 

 

Identifying influencing factors and criteria allows analysing the current situation and 

forecasting possible future developments.  
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5 Development of the Prototype and Technological 

Functionality 

 
Today automation of technological processes is an objective necessity and it 

contributes to increased productivity, improved service quality, reduced consumption 

of materials and energy and improved working conditions. 

 

The prototype mimics the structure of the actual program and is pivotal for the 

process, since during the development of the information system it is changed and 

adapted several times, to achieve the desired outcome. The users of the system are the 

main driving force behind the development of the system’s functionality. This is 

precisely why direct interaction is so important for the prototype - it has to be easy to 

grasp, shouldn’t be challenging for the users and should allow processing the 

functionality of the system easily. 

 

Information base consists of two main categories: educational opportunities and 

internships. These categories are then split in requests and offers which consist of 

needs and desires of users and are transformed, categorised and stored in a single 

location which is easy to access for all those involved. Simulation data of the 

imitation model indicates that, in order for active knowledge sharing to take place and 

for the cooperation to be sustainable, the critical mass for such a system is at least 200 

motivated registered users.  

 

Each individual user of the system can determine his or her needs independently from 

other users. Everyone has a chance to offer educational opportunities or topics they 

are interested in studying, as well as express their wish to become an intern of offer an 

internship to someone. While being involved in mutual knowledge sharing and 

cooperation processes, it is also pivotal to receive feedback [9]. During the process of 

knowledge sharing information users are stating their offers, adding reviews and 

suggestions for improvements for other offers. This way, effective cooperation-

oriented communication is established. 
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The usefulness and convenience are two distinct criteria [10, 11]. In 1986, Davis 

developed a technology acceptance model, basing it on the motivated action theory, 

with the purpose to predict acceptance of information systems (see figure 1.) [12]. 

 

 
Figure 1. Technology acceptance model [12]. 

 

Changing external factors influence both usefulness and convenience, which in turn 

affects system users’ attitude, intensity of their activity and the actual application. The 

level of usefulness is assessed by how the user evaluates the level up to which his or 

her performance is enhanced by using the available opportunities. Convenience, in 

turn, relates to how easy it is to perceive the system.  

 

After providing the functionality of the basic processes of the information system the 

next step could be to develop agents' technologies in the way they are able to ensure 

system's self-development and, when analysing the data of all users, the search of 

hidden connections and discovering of unknown relations between them can be 

performed [13, 14]. The goal of agents is to simplify the identification of possible 

solving of cooperation system users needs and desires, to filter useless information 

and to display offers in order to make the data of interest in the first place [15]. 

 

6 Analysis of the Pilot Project Data 

 
In order to evaluate the pilot project, users of the cooperation system were 

interviewed. In addition, experts of the field were invited to review the theoretical and 

practical findings of the research. The analysed data demonstrates that successful 
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categorisation and easily accessible functionality ensures faster and more precise 

locating of the necessary information. On average, the usefulness of the cooperation 

system was most highly evaluated by potential interns/working individuals. The 

usefulness of determining levels of the required skill in scale from 1 to 5 where 5 

being ‘very useful’, and 166 respondents answered with either 4 or 5, which 

constitutes 82% of all responses. This target-audience group also evaluates the 

possibility to receive cooperation recommendations as prepared by the system most 

highly (see figure 2). 

 
Fig. 2. Evaluation of information categorisation and search result precision. 

 

This shows that potential interns/working individuals and entrepreneurs are least 

interested in spending a lot of time on searching for opportunities that correspond to 

their needs. Respondents were also asked to evaluate their motivation to use this type 

of cooperation systems. One or several answers were allowed. The total number of 

responses was 414. Most respondents (41%) indicated that they would like to follow 

the updates of new opportunities and requests, 19% stated they would like to add new 

course requests, 16% - to add internship opportunities, 12% - to add internship 

requests and 12% - to add training opportunities (see figure 3).  
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Fig. 3. Percentage distribution of the user-motivating activities. 

  

It is possible that the acquired data is distributed in this way, since more enterprises 

were interviewed than educational institutions. Potential interns and working 

individuals have also expressed their wish to add their requests. The number of those 

users, who indicated that they would only wish to follow news updates, is very small 

and thus leads to a conclusion that most users are willing to get involved. The 

potential knowledge sharing activity in the information system is evaluated as high by 

most respondents, predicting that the educational institutions would be the most active 

ones.  

 

In the trilateral knowledge sharing model both motivation of all those involved as well 

as mutual trust are key. It seems to be the case, that the level of trust for the 

enterprises regarding their potential partners is slightly lower than the level of trust of 

educational institutions and potential interns/working individuals. Considering the 

opinions of the current prototype users allows evaluating important factors that may 

affect the system in the future. After processing statistical results, recommendations 

have been developed for the use of a more individually oriented, automatic 
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cooperation system for the potential interns/working individuals, educational 

institutions and enterprises. 

 

7 Conclusion and Further Work 
 

The research aim was to justify and develop the knowledge sharing imitation model 

and prototype for trilateral cooperation. With carrying out the task of the research, 

following theoretical results were achieved: 

 

 Research and analysis carried out for the purposes of the thesis justifies the claim 

that process imitation modelling and the designed information system prototype is 

topical for the general public and useful for knowledge sharing and promotion of 

trilateral cooperation. 

 Imitation model of knowledge sharing describes relation between potential 

interns/working individuals, educational institutions and enterprises, data and 

processes. 

 Conclusions and suggestions of the research are important for promoting 

sustainable trilateral cooperation in further education. 

 

With carrying out the task of the research, following practical results were achieved: 

 

 Imitation model of knowledge sharing allows analysing and predicting potential 

knowledge sharing activities of all involved parties. The model can be adapted and 

modified also for analysis of business process. 

 All three actors involved benefit directly from being involved, since they receive 

additional information for initiating cooperation and as a result, gain useful 

knowledge for developing a successful career, obtain new, field-specific studying 

modules or attract competitive employees for developing innovative business 

product. 

 Cooperation information system prototype can be used in practice as promotional 

tool of knowledge sharing and cooperation between all involved actors. 
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Novelty of the research: 

 Factors and criteria affecting the intensity of knowledge sharing and levels of 

cooperation have been identified, which allows to assess the existing situation and 

to predict potential future developments. 

 Imitation model for knowledge sharing was designed, which allows to analyse 

motivation of the general public as well as the activity between interns/working 

individuals, educational institutions and enterprises. 

 Cooperation information system prototype for trilateral cooperation has been 

designed, which affects and leaves a positive impact on development of 

knowledge-society, with an emphasis with immediate and easy-to-achieve benefits 

(saving time, financial resources, access information, improve communication 

skills, participate in social life and to increase one’s competitiveness in the labour 

market). 

 

The results of the research show that the applied information technologies play an 

important role in knowledge sharing and cooperation-promoting activities. Results of 

research provides basis for further inquiries about knowledge sharing, promotion of 

cooperation and design of support technologies. Sometimes society is unable to 

follow the rapid technological development that is why it is important to balance the 

use of technology in the cooperation process and to create a user friendly and 

motivating information systems and electronic data base where possibilities of 

information exchange between adult education institutions, students and branch 

experts can be found. When developing functionality of a cooperation system it is 

necessary to work actively with agents for ensuring information exchange between all 

involved sides, so that self-development of the information system is ensured. 
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