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Education in the 
information society (2007) 

Texts discussing envisioned predic-
tions for the present millennium re-
veal that the basic types of knowledge
needed in the future are those of mat-
hematics, computing and informatics.
What do these, to some people rather
daring, statements refer to? Most of
all they point out that knowledge is,
for example, key not only for disco-
veries in the fields of bio-sciences and
astrophysics but also for solving cur-
rent burning social and ecological is-
sues. Essentially, it is about making
the qualitative shift from technology-
based to science-based innovation. In
this, the computer surpasses the
boundaries of a technological tool,
the use of which is commonly limited
to desktop applications and the Inter-
net. Here, e-literacy signifies signifi-
cantly new methods of work that
enable this leap.

Informatics and computing have
reached a threshold of a new know-
ledge revolution. Besides being me-
rely a tool for operating knowledge,
computers, together with new met-
hods such as data mining, also enab-
le the creation of new knowledge that
leads to new discoveries that would
otherwise be impossible. An example
of this is the decoding of a genome.

Revolutionary shifts in knowledge
have been infrequent throughout the
history of mankind.They have occur-
red as the result of basic conceptual
discoveries, among them algebra, or
technological discoveries, an example
being the telescope. When in 1202, Fi-
bonacci published Liber Abaci and
introduced algebra as a new branch
of mathematics, algebra enabled a

shift from written to symbolic mathe-
matics. Similarly, the invention of the
telescope in 1604 by Galileo and later
technological inventions such as the
microscope and X-rays significantly
influenced the development of scien-
ce. Thanks to these shifts, humans
have changed their understanding of
humankind, the world and the uni-
verse. It goes without saying that the
mode and content of education pla-
yed an important role in this process.

It is difficult to estimate the depth of
the change that computing and infor-
matics are bringing into the 21st cen-
tury. We can say that it is having an
important effect on how we live, on
how long we live, on what we know
about ourselves and the world
around us and on how to protect the
entire life-support systems of the
earth. What are its effects on the pro-
cesses of education? It appears that
its influence is essentially greater than
ever before. What is the reason for
this difference? Most of all, the
knowledge of informatics and com-
puting is closely methodologically
aligned with the processes of educa-
tion. Important difference arise also
from the fact that new challenges can-
not be tackled if knowledge is somet-
hing that is intended only for the eli-
tes. Technology, however, enables
knowledge to be availab-
le to everyone at all ti-
mes. Furthermore, this
means a big shift in lear-
ning.

Efforts for suitable edu-
cation are numerous and
varied, from small sug-
gestions and examples of
good practices to con-
ceptual shifts in thinking.
It is becoming clear that
the way to motivate the
youth of today, for
example to obtain a uni-
versity degree, cannot be
achieved only by empha-
sising the expectations
regarding the knowledge
they will attain or the de-
gree they will receive on
paper that will be recog-
nised outside our bor-
ders. Universities in the

United Kingdom have therefore edi-
ted a publication on the 100 greatest
discoveries made at their institutions,
intended primarily for high-school
students and politicians. For politi-
cians, it aims to demonstrate that in-
vestments in knowledge and research
pay off eventually despite their long-
term nature. To the target group of
students, on the other hand, the uni-
versities wanted to show that univer-
sity is not only an intermediate for
delivering codified knowledge but
that it can also offer access to newly
generated knowledge by participa-
tion in concrete projects leading to
new discoveries and solutions.

And what lies in store for us at the
10th conference “Education in the in-
formation society” held in the frame
of the multiconference “Information
society”? The contributions present
some of the results of research and
development from the pre-school to
the university level and lifelong lear-
ning. Our goal is to enable the flow of
knowledge and ideas and, more im-
portantly, to encourage future work
in this field.

Vladislav Rajkovi~
Tanja Urban~i~
Mojca Bernik,

uredniki
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In this paper, we present a case in semi-automatic ontology construction from literature. For this, we concentrate on the ar-

ticles about autism obtained from the PubMed Central database. Our motivation was to investigate how separate parts of ar-

ticles, such as titles, abstracts and full texts, influence the constructed ontology. Our results confirm the intuitive expectation

that constructing ontologies from abstracts is a rational choice when uncovering the structure of a given scientific field. In ad-

dition, when compared to general knowledge of autism, ontology concepts from abstracts show the highest similarity.

Key words: Knowledge management, education, concept learning, ontologies, autism

Strukturiranje domenskega znanja s pomo~jo polavtomatske gradnje ontologij

V ~lanku opisujemo primer polavtomatske gradnje ontologij iz literature. ^lanke, ki smo jih uporabili v opisanem primeru, smo

pridobili iz baze Pubmed Central. Cilj naše raziskave je bil ugotoviti, kako uporaba posameznih delov ~lankov – naslovi, pov-

zetki, cela besedila – vplivajo na zgrajeno ontologijo. Dobljeni rezultati potrjujejo intuitivno domnevo, da gradnja ontologije iz

povzetkov daje najboljše rezultate pri odkrivanju zakonitosti na izbranem problemskem podro~ju. Koncepti, ki smo jih eviden-

tirali pri gradnji ontologij iz povzetkov ~lankov s podro~ja avtizma, se najbolj ujemajo s splošnim znanjem o avtizmu.

Klju~ne besede: Upravljanje z znanjem, izobra`evanje, u~enje konceptov, ontologije, avtizem

Structuring Domain Knowledge 
by Semi-automatic Ontology Construction

1 Introduction

Throughout each period of science, ontologies have been
used as a means to organise scientific information and,
more importantly, to provide a common vocabulary of
concepts for educational processes. Until recently, the
practice of ontology construction has relied mostly on the
manual extraction of interesting concepts from scientific
literature and their organisation in a suitable hierarchy.
Nowadays, the largely increased amount of scientific pub-
lications requires automated support for such a task. With
new knowledge technologies, selected scientific articles
can be processed semi-automatically, and therefore, the
process of ontology construction can be made more effec-
tive and feasible in practice.

Ontologies play a substantial role in the process of
education (e.g. Breuker et al., 1999).Although content has
always been considered a crucial factor in education, the
emphasis in educational research has also been on form.
From this perspective, ontologies in education are part of
the common-sense understanding of the world that define

the concepts and structures in a domain. Thus, ontologies
are particularly important when the process of education
embraces not only skill acquisition but also insight and
understanding.

In information science, ontology is a data model that
represents a domain and is used to reason about the ob-
jects in that domain and the relations between them.Thus,
ontologies are capable of sharing a common understan-
ding of domains and therefore of supporting research
with the ability to reason over and to analyse the informa-
tion at issue (Joshi and Undercoffer, 2004). In recent
years, many tools that help to construct ontologies from
texts in a given problem domain have been developed and
successfully used in practice (Brank et al., 2005). Among
them, OntoGen (Fortuna et al., 2006) has received notab-
le attention in the text-mining community.

Nowadays, researchers and students are faced with
vast amounts of data when extracting knowledge from the
rapidly growing volumes of databases. The situation beco-
mes even more striking when a person wants to obtain an
insight into a field that does not fall directly into his or her
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area of expertise. A special field of knowledge discovery
in databases aims at supporting researchers and students
for such tasks. Knowledge discovery is the process of dis-
covering useful knowledge from data, which includes data
mining as the application of specific algorithms for extrac-
ting patterns from data (Fayyad et al., 1996). In fact, im-
portant information hidden in huge databases could be
revealed by data mining and knowledge discovery techni-
ques. When databases contain bibliographic semi-structu-
red data, text mining as a specific type of data mining can
be used.

When constructing ontologies from scientific articles
in a semi-automatic manner, there is a decision to be
made: which parts of the articles to include in the process.
While some experts suggest that the more text one can
obtain, the better the constructed ontology, others advo-
cate a more systematic approach that relies on compa-
rably balanced parts of explored texts (Cohen et al.,
2005). With the experiments described in this article, we
aim to clarify this dilemma. Thus, our main motivation
was to analyse how separate parts of scientific articles inf-
luence the constructed ontologies. Initial results presen-
ted in the study by Petri~ et al. (2006) encouraged further
investigation that enabled us to present our findings in a
more systematic fashion. When evaluating which parts of
articles would be more appropriate for the ontology con-
struction, we assessed two criteria: first, the pair-wise simi-
larity of the constructed ontology concepts, and second,
their resemblance to the commonly accepted concepts in
a given domain.

The set of articles for our study was selected from the
autism domain. Autism belongs to a group of pervasive
developmental disorders that are portrayed by the early
delay and abnormal development of cognitive, communi-
cation and social-interaction skills of a person. Owing to
its rather complex nature, the domain still lacks a tho-
rough understanding of the underlying phenomena, and
therefore, further investigations are needed (Persico &
Bourgeron, 2006). Our team is active in investigations to-
wards finding new methods for early diagnosis in autism.
We are particularly focused on extracting knowledge
from vast amounts of textual data and presenting it in a
human readable form that will help us to gain a better in-
sight into and understanding of the domain (Urban~i~ et
al., 2007).

This paper is organised as follows. First, we provide a
short overview of ontology construction approaches. In
Section 3, we present our studies on documents about au-
tism. Section 4 contains the evaluation of the obtained on-
tologies. The most important findings are summarised in
the conclusion.

2 Semi-automatic ontology 
construction

Ontologies are used in information science as a form of
knowledge representation of the world or some part of it.
In general, ontologies include descriptions of objects, con-

cepts, attributes and relations between objects. Traditio-
nally, ontologies for a given domain are constructed ma-
nually using some sort of language or representation and
rely on the manual extraction of common-sense knowled-
ge from various sources. Recently, several programs that
support manual ontology construction have been develo-
ped, such as Protégé (Gennari, 2002).

Since manual ontology construction is a complex and
demanding process, there is a strong tendency to provide
a computerised support for the task. Based on text-mining
techniques that have already proven successful for the
task, OntoGen (Fortuna et al., 2006) is a tool that enables
the interactive construction of ontologies from text docu-
ments in a selected domain. A user can create concepts,
organise them into topics and also assign documents to
concepts. With the use of machine learning techniques,
OntoGen supports individual phases of ontology con-
struction by suggesting concepts and their names, by defi-
ning relations between them and by the automatic assign-
ment of documents to the concepts (Fortuna, 2006).

Our main motivation for using OntoGen was to gain
a quick insight into a given domain by semi-automatically
generating the main ontology concepts from the domain’s
documents. The semi-automatic ontology construction
method implemented in OntoGen incorporates basic
text-mining principles. The input for the tool is a collec-
tion of text documents. Documents are represented as
vectors, which together are often referred to as a vector
space model. Using this representation, similarities bet-
ween two documents can be defined as the cosine of the
angles between the two corresponding vector representa-
tions. When suggesting new concepts, OntoGen uses a K-
means clustering technique (Jain et al., 1999) and a key-
word extraction method (Brank et al., 2002).

3 Experiments on documents about

autism

For the purpose of this analysis, we decided to use profes-
sional literature that is publicly accessible on the Internet
in the PubMed database of biomedical publications. In
this database, we found 10,821 documents (up until Au-
gust 21, 2006) that contain words in the form of autis*,
which we used as the search criterion for articles about
autism. Documents were prevailingly described with the
titles, authors and abstracts. However, 354 articles were
presented in the database with the entire text. Other rele-
vant publications were either restricted to abstracts of do-
cuments or their entire texts were published in sources
outside PubMed. From the listed 354 articles, we further
restricted the target set of articles to those that have been
published in the last ten years. As a result, we ended up
with 214 articles from 1997 onward. To use these in our
experiments, we partitioned them into titles, abstracts and
texts.
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3.1 Design of experiments

When designing the experiments, we had two goals in
mind. First, we wanted to become acquainted with the do-
main in the sense that we understand better the underl-
ying concepts. Second, we wanted to evaluate various on-
tologies constructed on various parts of documents, such
as titles, abstracts and texts. In addition, we also tried to
evaluate the content compliance between titles, abstracts
and entire bodies of texts of the related documents. Fi-
nally, we also wanted to experiment with various values of
the parameter k used by OntoGen’s K-means clustering
algorithm.

From the 214 documents obtained by our search in
the PubMed Central database, we created three input text
files: a file with 214 titles, a file with 214 abstracts and a
file with 214 bodies of texts without their respective titles
and abstracts. Each text file was used separately as an in-
put for OntoGen; in the process of semi-automatic onto-
logy construction, we used OntoGen to construct several
top-level ontology concepts and describe them with sug-
gested keywords. The ontologies were built with two va-
lues for the parameter k: first, with k=8, which was auto-
matically suggested by OntoGen, and second, with k=5,
which experimentally turned out to be a well-balanced
trade off between complexity and comprehensibility in
this domain. Moreover, the results obtained with k=5
were more in accordance with the concepts found in the
autism survey literature (Zerhouni, 2004) and were also
evaluated well by an expert in the autism domain.

In this way, OntoGen generated eight and five con-
cepts respectively on the first level of domain ontology for
each of the input files (titles, abstracts and bodies of
texts). Each concept was described with the three most re-
levant keywords as suggested by OntoGen. Our evalua-
tion of the obtained ontology concepts was first perfor-
med at vocabulary level by comparing keywords of vari-
ous concepts and analysing the sets of documents that
corresponded to each concept. Next, concept descriptions
were presented to the medical expert, who also evaluated
the concepts from her perspective.

3.2 Experimental results

In this subsection we present the results of our experi-
ments. Each table from Table 1 to Table 6 contains onto-
logy concepts described using three keywords (labelled
Keywords) and the number of related documents (label-
led No. Docs).

ID Keywords No. 
Docs 

0 Root 214 
1 preference, assessment, effects 31 
2 reinforcement, children_autism, 

early
27

3 genes, susceptibility, specific 32 
4 functioning, syndrome, analysis 26 
5 autism, teach, child 25 
6 vaccination, schedules, activated 24 
7 social, evidence, chromosome 17 
8 disorders, linkage, case 32 

Table 1: Eight concepts of autism ontology generated from
214 titles.

ID Keywords No. 
Docs 

0 Root 214 
1 sensory, sounds, auditory  
2 stereotypy, behavioral, probl_beha 26 
3 reinforcers, preferred, stimulus 41 
4 teach, question, procedure 18 
5 gene, linkage, regional 60 
6 parent, mmr, vaccine 16 
7 language, age, children 28 
8 vaccine, mmr, mmr_vaccine 17 

Table 2: Eight concepts of autism ontology generated from
214 abstracts.

ID Keywords No. 
Docs 

0 root 214 
1 executive, nv, cortical 26 
2 stereotypies, reinforcement, 

prob_be 
27

3 reinforcement, session, aggression 38 
4 prompted, script, teaching 21 
5 linkage, family, gene 55 
6 ht, secretin, legs  
7 chemical, infant, sleep 14 
8 vaccine, mmr, mmr_vaccine 25 

Table 3: Eight concepts of autism ontology generated from
214 bodies of texts.

ID Keywords No. 
Docs 

0 root 214 
1 autism, children_autism, children 67 
2 syndrome, detection, social 19 
3 disorders, spectrum, neurodeve-

lopmental
39

4 genetic, chromosome, linkage 50 
5 reinforcement, effects, behavior 39 

Table 4: Five concepts of autism ontology generated from 
214 titles.
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4 Evaluation of the obtained 
ontologies

In most cases, ontologies are rather complex structures. It
is therefore often more reasonable to focus the attention
on the evaluation of separate levels of ontology, rather
than on the direct evaluation of whole ontologies (Brank
et al., 2005). In our comparison of the ontology concepts
from autism, built using OntoGen, we focused at the vo-
cabulary level of the obtained concept descriptions and
related concept documents. We observed the distribution
of documents within individual ontology groups on the
first level of each ontology model (first-level subgroups of
autism domain), considering terminology that was selec-
ted by OntoGen for the presentation of concepts.

4.1 Ontology concepts from various parts 
of texts

The distribution of documents among eight concepts of
title ontology (Table 1) is fairly uniform. In contrast, the
ontologies of eight abstract concepts (Table 2) and eight
text concepts (Table 3) both show one major subgroup of
documents that treat genetics and another important
group that describes reinforcers or stimuli for autists. Do-
cument distributions in ontologies of five subgroups are a
little different. There are two major groups of titles (Tab-
le 4) and texts (Table 6).The biggest group of titles descri-
bes autism in general, whereas the largest text group rela-
tes to reinforcement trials. The second major group in
both cases (titles and texts) deals with genetics. The distri-
butions of abstracts (Table 5), in contrast, show two very

important groups that both treat differing aspects of ge-
netics. While the first group is described using clear gene-
tic keywords, the second group includes, among others,
the keyword foxp2, which is a gene important for the de-
velopment of speech.

The evaluation of the obtained results show conside-
rable differences between ontology concepts constructed
from titles, abstracts and related bodies of texts. Figure 1
shows the result of the comparison of five ontology con-
cepts generated from abstracts and entire bodies of texts.
One major similarity is identified between the groups of
genetic documents, which include the same 51 articles
from the observed dataset. In addition, a relatively large
similarity can be seen also between the text and abstract
groups that deal with virus infections. Slightly less specific
is the similarity between abstracts and texts from the
groups: reinforcement, session, trial and reinforcement,
sleep, infant. Although the concept matching presented in
Figure 1 is not completely evident, a general tendency can
clearly be found in the diagonal elements.

Compared to the analysis of matching bodies of texts
and abstracts, we observed significantly lower similarity
between texts and titles of the related articles, as well as
between their abstracts and titles. Articles about genetics
are the only fairly important group of documents that ap-
parently use more similar vocabulary in their titles and
abstracts and in the entire bodies of their texts. The likely
cause for this observation lies in the genetic terminology
and in the genetic context itself, which is reasonably spe-
cific when compared to other fields of autism research.

The obtained high-level concepts were presented to
the expert in autism. She found the tables informative and
in accordance with her line of reasoning in autism. In par-
ticular, the clustering of the selected articles was in most

ID Keywords No. 
Docs 

0 Root 214 
1 reinforcers, behavioral, prob-

lems_behavioral 
49

2 language, foxp2, children 52 
3 reinforcers, vaccine, aggression 46 
4 linkage, gene, regional 55 
5 virus, infection, trim5alpha 12 

Table 5: Five concepts of autism ontology generated from 
214 abstracts.

ID Keywords No. 
Docs 

0 root 214 
1 reinforcement, session, trial 2 
2 reinforcement, sleep, infant 37 
3 vaccine, mmr, mmr_vaccine 24 
4 linkage, family, gene 71 
5 infection, pml, patients 10 

Table 6: Five concepts of autism ontology generated from 
214 bodies of texts.

Figure 1: Comparison between the distributions 
of documents belonging to the ontology concepts 
of abstracts and bodies of texts.
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cases fairly intuitive, although the keyword description of
some of the generated concepts was not so straightfor-
ward. An important confirmation of the resulting onto-
logy construction is also the recent state of autism re-
search as described by Zerhouni (2004), which summari-
ses the main scientific activities of autism research in the
major areas of epidemiology, genetics, neurobiology, envi-
ronmental factors and specific treatments of autism. As
advocated by OntoGen’s literature (Fortuna, 2006), we
renamed the concepts accordingly, based on the suggested
keywords. The resultant ontology concepts are presented
in Figure 2.

4.2 Ontology concepts with various 
values of k

Clustering algorithms, such as K-means clustering, are
useful tools for data mining; however, when we have to
cluster datasets, it is not always clear which is the most ap-
propriate number of clusters (parameter k) to use (Jain et
al., 1999). OntoGen automatically proposes the use of
eight clusters as a default. However, it is strongly recom-
mended to experiment also with various other values of k
in order to determine the best result for the domain under
investigation.

After experimenting with OntoGen’s default para-
meter, k=8, we also constructed top-level ontology con-
cepts with several other values for k, ranging from 2 to 15.
As a result, we discovered that the value 5 for k repre-
sents a well-balanced trade off between the complexity
and comprehensibility of the single-level ontology con-
cepts in this domain. Although the concepts generated

with other values of k also revealed some interesting do-
main properties, they were either too broad when k was
small or too narrow when k was large. Therefore, a care-
ful selection of the value of k is a very important prerequi-
site when constructing ontologies in a semi-automatic
way.

5 Conclusion

Using tools for semi-automatic ontology construction
from scientific articles can significantly speed up the pro-
cess of becoming acquainted with the domain of interest.
Instead of reading piles of literature, researchers and stu-
dents can first generate top-level domain ontology con-
cepts and thus obtain a general overview and understan-
ding of the domain.After that, a detailed study of the con-
cepts of interest might be in order. In such a way, semi-au-
tomatically constructed ontologies actually helped us to
review and understand the complex and heterogeneous
spectrum of scientific articles about the autism domain.

Our next motivation was to investigate how separate
parts of articles, such as titles, abstracts and full texts, inf-
luence the constructed ontology. In this comparison, we
decided to take into account only the top-level ontology
concepts, mostly because comparing full-scale ontologies
can become a very intricate task (Brank et al., 2005). Our
graphic presentation of compared ontologies clearly ex-
poses the main clusters of autism articles, which are
shown as the highest columns in the graph in Figure 1.
This therefore provides a powerful way to visualise the
most important similarities between observed ontologies;
it can be seen that the largest collection of autism docu-
ments always deal with genetics.

Determining the proper number of top-level concepts
(the value of parameter k) for a specific domain is very
important when constructing ontologies in a semi-auto-
matic way. The goal is to find a well-balanced trade off
between the complexity and comprehensibility of the sin-
gle-level ontology concepts in the domain. However, ex-
perimenting with other values of k may also reveal some
interesting domain properties.

The experimental results show that there is a substan-
tial similarity between constructed ontology concepts
from abstracts and full texts, while there is less similarity
between ontology concepts from titles and abstracts and
titles and full texts. These findings suggest that titles are
not informative enough to be taken as the only source for
constructing ontologies.

Compared to general knowledge on autism, ontology
concepts from abstracts show the highest resemblance.
Our results confirm the intuitive expectation that con-
structing ontologies from abstracts is a rational choice
when uncovering the structure of a given scientific field.
The titles as well as the full texts are typically less useful
for the given task. When dealing with full texts, some pre-
processing tasks such as stemming and stopping can im-
prove the utility (Cohen et al., 2005).

Figure 2: Top-level autism ontology concepts as suggested 
by OntoGen and renamed according to autism 
survey literature. Original concept descriptions 
are included for easier identification.
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For further work, we consider experimenting also
with sources that are mixtures of titles, abstracts and full
texts. Often, there are some articles available as abstract-
only and some other articles as full texts. A practical que-
stion that we would like to investigate is the following: is
it wise to join the two sets unaltered or is it better to inc-
lude also the latter set in abstract-only form?
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This article describes an experiment investigating simulation based group learning. For this purpose, we have conducted a

four-group Solomon experiment under four different conditions: a1) the determination of strategy with the application of the

system dynamics (SD) model without group interaction and with a pre-test, a2) the determination of strategy with the applica-

tion of the SD model and group information feedback and with a pre-test, a3) the determination of strategy with the applica-

tion of the SD model and without a pre-test, and a4) strategy determination with the application of the SD model and group

information feedback and without a pre-test. The observed variables were the criteria function values and frequency of the si-

mulation runs. The hypothesis that simulation model application and group feedback information positively influence the con-

vergence of the decision process and contribute to faster decision-making was confirmed. A model of the learning during the

decision-making process was developed. Students’ opinions were analyzed as well and the results show that management

students thought that the application of the simulation model did contribute to an increased understanding of the problem, the

faster finding of solutions and the increased confidence of participants. All participants agree that the clear presentation of the

problem motivates participants to find the solution.

Key words: group decision, learning model, system dynamics, feedback, experiment design

U~enje, podprto s simulacijskim modelom

V prispevku so raziskani principi u~enja, podprtega s simulacijskim modelom. V ta namen smo izvedli Solomonov poskus šti-

rih skupin pod naslednjimi pogoji: a1) definiranje strategije, podprto s simulacijskim modelom brez sodelovanja skupine s pred-

testom, a2) definiranje strategije, podprto s simulacijskim modelom s sodelovanjem skupine s predtestom, a3) definiranje stra-

tegije, podprto s simulacijskim modelom brez sodelovanja skupine brez pre-testa (v zveznem ~asu) ter a4) definiranje strate-

gije, podprto s simulacijskim modelom s sodelovanjem skupine brez pre-testa (v zveznem ~asu). Pri tem smo opazovali spre-

menljivki: vrednost kriterijske funkcije (kvaliteta odlo~itve) in pogostost simulacijskih tekov (dinamika iskanja rešitve). Domne-

va, da simulacijski model in sodelovanje skupine pozitivno vplivata na enostnost skupine in prispevata k hitrejšemu odlo~a-

nju je bila potrjena. Razvili smo model, ki ponazarja u~enje v procesu odlo~anja. Izvedli smo tudi mnenjsko anketo udele`en-

cev poskusa. Rezultati ankete ka`ejo, da se študentje managementa strinjajo s trditvami, da uporaba siulacijskega modela v

podporo odlo~anju pripomore k boljšemu razumevanju problema, hitrejšemu odlo~anju ter ve~jemu zaupanju udele`encev.

Udele`enci so si enotni, da jasna predstavitev motivira udele`ence k reševanju problema.

Klju~ne besede: skupinsko odlo~anje, model u~enja, sistemska dinamika, povratna zanka, na~rt poskusa

Simulation Based Group Learning

1 Introduction

The decision processes in contemporary enterprises are
primarily based on the participating subjects. Decisions
generated in organizational systems are, therefore, not de-
pendent on an individual decision on a subject but rather
on a group of experts working in a specific field. The
group better understands the system in question and pro-
vides synergistic effects (Hale, 1997). Their interaction in
the process of problem solving (decision-making), sup-
ported by advanced group support tools and interactive
business simulators, could enable more effective indivi-
dual and group analyses of the problem (Vennix, 1996;
Richardson and Andersen, 1995; Kwok and Khalifa, 1998;

Langley and Morecroft, 2004; Škraba et al. 2003). Quality
decisions can only be made if the decision group has the
appropriate information: both anticipative and as feed-
back. This assumes knowledge of a model of a system, the
criteria function and the state of nature. These have been
intensively discussed in the literature (Chekland, 1994;
Forrester, 1961; Rosen, 1985; Simon, 1997; Sterman, 1994,
2000). The ideal for learning organizations can be ap-
proached by the application of SD models (Warren in
Langley, 1999). The use of SD models for testing the vi-
sion of the evolution of business systems is widely used
(Forester, 1961; Simon, 1997; Sterman, 2000). However,
the connection of SD models with group support systems
(GSS) for the purpose of decision-making support is not
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commonly used and researched. An interesting model, in-
tended to explain group learning phenomena, was descri-
bed in (Lizeo, 2005), where the group learning process
was modelled from structural, interpersonal and cognitive
factors in the form of a causal loop diagram (CLD) and an
SD technique. Experiential learning, as in learning from
an enterprise simulation, is researched in the experiment
by Gopinath and Sawyer (1999), where the effects of lear-
ning during determination of broader business strategy
on a business simulator were examined. The application
of SD models for strategy determination encourages stra-
tegic decision-making and systematic work. In the experi-
ment with the global oil microworld computer of Langley
and Morecroft (2004), they explore the effects of various
types of feedback on individual learning (outcome feed-
back and structure feedback). The results suggest that
structure feedback positively influences the understan-
ding of the problem and the time for the completion of
the task.

However, in complex systems, to make a formal expe-
riment in order to prove that efficacy and usefulness of
group decision and using a simulation model for decision
assessment is a demanding task.There are problems of va-
lidity in the design of the research (Chun and Park, 1998).
It is difficult to create a laboratory environment in which
subjects are motivated to creatively participate in finding
the solution as they would in a real world. The dilemma is
also in planning the problem (organizational systems),
which is inherently complex. There is also the problem of
the layout of the interface, as it affects the effectiveness of
the subject in the process of problem solving (Howie et
al., 2000).

Three learning methods (case learning, simulation
method and action learning) were researched by Jennings
(2002). The participants rated the simulation method as
superior to the action learning and case learning methods.
In the paper by Škraba et al. (2003), the process of stra-
tegy determination was described as well as the impact of
group interaction on subject performance by applying the
SD model of a simplified business process.The hypothesis
that the model application and group information feed-
back positively influence the convergence of the decision
process and contribute to increased criteria function va-
lues was confirmed. The experiment was later enhanced
with a new group in order to analyze criteria function as
well as dynamics of using a simulation model while searc-
hing for optimal parameters (Kljaji} Borštnar et al., 2006).
The goal of the repeated experiment was to acquire
knowledge of the dynamics of the decision process sup-
ported by the SD model and the influence of group feed-
back information. Although the results of the criteria
function were similar to the previous experiments, it was
surprising that the frequency distribution was different
among experimental groups at the beginning of the expe-
riment. The decision-making process was divided into
four time intervals; in the first interval, the technical con-
ditions were the same for both the groups using the simu-
lation model. When the first time interval elapsed, sub-
jects had to submit their decisions to the network server.

After submitting their decisions, one of the groups conti-
nued working individually with the simulator and the ot-
her group received information about the decisions made
by other group members – group information feedback.
The difference in the frequency of the simulation runs
suggested that group membership might have affected the
group work.

This paper describes the four-group Solomon experi-
ment based on the following hypothesis:
H1) Individual information feedback introduced into the

decision-making process by a simulation model contri-
butes to higher criteria function values (individual
learning).

H2) Group information feedback introduced into decision-
making process by a group support system contributes
to an increased convergence of the group and increa-
sed criteria function values (group leaning).

H3) The interaction of the pre-test (group process facilita-
tion) and treatment (group information feedback)
contributes to a higher frequency of simulation runs in
the search of optimal parameter values.
The results of the experiment confirm the hypothesis;

the learning model developed in the causal loop diagram
technique explains learning under different conditions.

2 Method

2.1 Simulation Model

Figure 1 shows the model of the production process as a
black box with input parameters r1, r2, r3 and r4 (where r1 is
Product Price, r2 Salary, r3 Marketing Costs and r4 the De-
sired Inventory) and the criteria function J as the output
under experimental conditions a1), a2), a3) and a4), descri-
bed later in the text. The task of the participants is to find
the parameter values ri in order to maximize the criteria
function.

In Figure 1, ai represents four experimental (decision-
making) conditions described later in the text. The model
developed by the SD method, which was used in the ex-
periment, is shown in Figure 2. The model described in

Figure 1: Business model with input parameters under 
different experimental conditions



Organizacija, Volume 40 Research papers Number 6, November-December 2007

241

(Škraba et al., 2003) consists of the production, workfor-
ce and marketing segments, which are well known in lite-
rature (Forrester 1961; Hines 1996; Sterman 2000). It was
stated that the product price (r1) positively influences in-
come. However, as prices increase, demand decreases be-
low the level it would otherwise have been. Therefore, the
proper pricing that customers would accept can be deter-
mined. If the marketing costs (r3) increase, demand in-
creases above what it would have been as a result of mar-
keting campaigns. The production system must provide
the proper inventory level to cover the demand, which is
achieved through the proper determination of the desired
inventory value (r4). Surplus inventory creates unwanted
costs due to warehousing; therefore, these costs must be
considered. The number of workers employed is depen-
dent on production volume and workforce productivity,
which is stimulated through the salaries (r2). Proper sti-
mulation should provide reasonable productivity.

Participants had the task of promoting a product with
a one-year life cycle on the market. They had to find the
proper values of parameters ri defined by the interval rmin

< ri < rmax. The model was prepared in the form of a busi-
ness simulator (Škraba et al., 2003).The participants chan-
ged the parameter values via a user interface, which incor-
porated sliders and input fields. After setting the parame-
ters in the control panel, the simulation could be proces-
sed. The end time of the simulation was set to twelve
months.The output was shown on graphs representing the
dynamic response of the system and in the form of a tab-
le where numerical values could be observed. Each parti-
cipant had no limitation to the simulation runs, which
he/she intended to execute within the time frame of the
experiment.The parameter values for each simulation run
were set only once, at the start of the simulation. It was as-
sumed that the business plan was made for one year
ahead.The criteria function was stated as the sum of seve-
ral ratios that were easily understood and known to the
participants. It was determined that the Capital Return

Ratio (CRR) and Overall Effectiveness Ratio (OER)
should be maximized with minimal Workforce and Inven-
tory costs determined by a Workforce Effectiveness Ratio
(WER) and Inventory / Income Ratio (IIR). The simula-
tor enabled simultaneous observation of the system res-
ponse for all the variables stated by the criteria function
during the experiment.

2.2 The Solomon Four-group Experimental
Design

Although Hypotheses 1 and 2 have already been confir-
med by previous experiments described in (Škraba et al.,
2003; Škraba et al., 2007), Hypothesis 3 remained unex-
plained. Due to the homogeneity of the population and its
random allocation into groups, We expected that the re-
sults of the criteria function and the frequency of testing
in the first 8 minutes would be identical. However, a dif-
ference was noted in the temporal course of the variables.
This phenomenon cannot be explained by the pre-test -
post-test experiment in (Škraba et al., 2003; Škraba et al.,
2007). Therefore, we conducted a new experiment accor-
ding to the Solomon Four-Group Experimental Design.
We expect to estimate the effect of group belonging (as a
result of the group information feedback that was intro-
duced) and the pre-test effect (as a result of facilitation of
the group decision process) on the decision-making re-
sults (criteria function value) using this test. Solomon’s
design for the suggested experiment is shown in Figure 3.

Figure 3 shows the random assignment of the popula-
tion of senior management students into four decision
groups. The first two groups in Figure 3 represent the pre-
test – post-test design (decision groups are facilitated and
measured four times during the experiment, after the 8th,
16th, 24th, and at the end after the 30th minute). The last two
groups represent the post-test only design.All four groups
were supported by a simulation model of a business sys-
tem. One of each of the two groups (a1 and a2) had addi-
tional group information feedback at their disposal. Thus
we could asses whether the interaction between the pre-
test (in our case this also means the facilitation of the
group decision process) and the treatment (group infor-

Figure 2: Causal loop diagram of a production model

Figure 3: A Solomon four group experiment design;
R means random, Oi means observed 
and X is the treatment groups.
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mation feedback) exists. In pre-testing, the subjects were
directed by a facilitator. They were told to submit their
best chosen parameter values into the network database.
After the submission, they continued with the search for
the optimal combination of the parameter values. On the
other hand, the decision-making process of the two
groups working without pre-tests was continuous, without
facilitation. All the measurements were automatic and
group information feedback was available at all times. For
this purpose, we developed a new interface for data acqui-
sition and proceeding.

2.3 Subjects and Procedure

118 senior undergraduate students (52 female and 66
male, between the ages of 20 and 26) from the University
of Maribor participated in the experiment in order to
meet the requirements of their regular syllabus. The stu-
dents were randomly assigned to eight groups with 14 to
15 subjects, who were then assigned to work under one of
the four experimental conditions: a1, a2, a3, and a4.The sub-
jects who participated in the experiment became accusto-
med to the business management role facing the stated
goal objective, which was in our case presented in the
form of a criteria function. A presentation of the decision
problem was prepared in the form of uniform 11-minute
video presentation, which differed only in the explanation
of the experimental condition at the end of each video
presentation. The problem, the task and the business mo-
del were explained. The structure of the system conside-
red was presented and the main parameters of the model
were explained. The evaluation criteria for the business
strategies were also considered. The work with the simu-
lator was thoroughly explained in the video. A printed
version of the problem description was provided for each
subject as well. The participating subjects were familiar
with SD simulators; therefore, working with the simulator
was not a technical problem. Subjects were awarded for
their participation in the experiment with a bonus grade.

2.4 Experimental Conditions:

a1) an individual decision-making process supported
by a simulation model with testing after the 8th, 16th, 24th

and 30th minutes, assumes that each participant submitted
the best-achieved set of parameter values {r1, r2, r3, r4} to
the network server at the end of each time interval.

a2) a decision-making process supported by a simula-
tion model and group information feedback with testing
after the 8th, 16th, 24th and 30th minute. Each participant sub-
mitted the best-achieved set of parameter values {r1, r2, r3,
r4} to the network server at the end of each time interval.
Information on the best-achieved parameter values was
fed back into the group support system. The participants
got feedback on the defined strategies of all the partici-
pants in the group Ri = {r1, r2, r3, r4}; i = 1, 2,…n as well as
the aggregated values in the form of parameter mean va-
lues                   . For example, if the parameter considered

was Product Price and there were ten participants invol-
ved in the decision process, then all ten values for Product
Price, recognized as the best by each participant, were me-
diated via feedback as well as the mean value of the Pro-
duct Price. The mean value provided the orientation for
the parameter search and prevented information over-
load. In addition to the criteria function as the results of
decision making under different conditions, simulation
frequency in order to follow the decision makers’ activity
was also analyzed.

a3) an individual decision-making process supported
by a simulation model without a pre-test (testing after the
30th min) assumed the individual assessment of the deci-
sion-maker when determining model parameter values
{r1, r2, r3, r4} by the maximization of the criteria function
using the SD model. At the end of the experiment, the
subjects submitted the best-achieved parameter values to
the network server.

a4) a decision-making process supported by a simula-
tion model and continuous group information feedback
without the pre-test (testing after 30th min). Each partici-
pant submitted the best-achieved set of parameter values
{r1, r2, r3, r4} to the network server at the end of experi-
ment. However, information about the instantaneous op-
timization of the group is always at the subjects’ disposal.

3 Results and Discussion

A total of 118 students (52 female and 66 male), randomly
assigned into 8 groups of 14 to 15 subjects, participated in
the experiment. 30 students (two groups) participated in
condition a1, 29 students (two groups) in condition a2, 30
students (two groups) in condition a3 and 29 (two groups)
in the experimental condition a4. For the purpose of analy-
sis of the results, the criteria function was optimized by
Powersim SolverTM using two methods: incremental and
genetic algorithms. The optimal value of the criteria func-
tion was thus set to 1.5. The highest values of the criteria
function were selected by the participants of group a2

(              , ), followed by the results of group a1

( , ) and the results of group a4

( , ). The lowest results were gathe-
red by the group a3, supported by the simulation model
( , ). The criteria function values selec-
ted by the participants working under four different con-
ditions after 30 minutes of experiment time are presented
in Figure 4. On the X-axis, the number of participants is
shown and on Y-axis the values of criteria function are ar-
ranged in ascending order. Figure 4 clearly shows that the
selected criteria function values for the four experimental
conditions does not differ significantly (this is confirmed
by a Kruskal-Wallis test at p=.677). This supports our
prior experiment results, where we proved that 30 minu-{r1, r2, r3, r4}

Ja3 =1,147

Ja4 =1,157
Ja1 =1,170

Ja2 =1,237

σa3 =0,272

σa4 =0,290
σa1 =0,338

σa2 =0,210
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tes is sufficient time for solving this particular decision-
making problem when supported by a simulation model
(Škraba et al., 2007).

Nevertheless, we continue to present the in-depth
analyzes of the dynamics of the decision-making process.

3.1 Learning During the Decision-Making 
Process

Figure 5 shows the Coefficient of Variation of the criteria
function values achieved by the participants under expe-
rimental conditions: a1 and a2 at the end of each time in-
terval (pre-test and post-test). The results of Friedman’s
ANOVA confirmed that criteria function values increase
during the experiment time (χa1=30.57, pa1 =.000; χa2=27.30,
pa2 =.000), therefore we can conclude that learning takes
place during the decision-making process.

The results show that the subjects’ decisions did not
differ after the first eight minutes, when the same condi-
tions were in place. This was confirmed by a Mann-Whit-
ney test (U=415) at p=.762. After group a2 had received
group information feedback, they rapidly approached the
optimum criteria function value. The biggest increase in
criteria function values is observed after the first time
group information feedback was introduced (after the 16th

minute), confirmed by a Wilcoxon test (z=-2.995, p=.002).
Criteria function values significantly increase after the
24th minute (confirmed by a Wilcoxon test, z=-3.165,
p=.001), but hardly changed towards the end of the expe-
riment (in the last eight minutes). This was confirmed by
a Wilcoxon test (Z=-.660, p=.510). On the other hand, the
group without group information feedback slowly conti-
nues to approach the optimal solution and significantly

improves their results in the final phase of the experiment
(after 30th minute).A Wilcoxon test confirmed that the cri-
teria function values significantly improved after each ex-
perimental phase (z1=-2.584, p1=.009; z2=-2.259, z2=.023;
z3=-2.869, p3=.004). This means that group a2 took eight
minutes less to solve the decision-making problem than
group a1. The results prove that learning occurs in the de-
cision-making process supported by the simulation mo-
del. On the basis of analysis, we can conclude that the
group information feedback introduced into the decision-
making process contributes to a higher convergence of
the decision group and helps achieve faster decision prob-
lem solving.

3.2 Analysis of Feedback-Seeking Behaviour
in Two Treatment Groups

In addition to recording every simulation run executed by
a subject, we also recorded every insight into group infor-
mation feedback. Group information feedback was avai-
lable to the subjects from the non-pre-test group (a4) at all
times from the beginning of the experiment, while the
pre-tested group (a2) had group information feedback in-
troduced after each time they had to submit their deci-
sions to the network database. Figure 6 shows the feed-
back seeking behaviour (an insight into group informa-
tion feedback) of two groups during the experiment by
minute, and Figure 7 shows the number of simulation runs
of the two groups per minute during the experiment. We
have confirmed with a Mann-Whitney test that the feed-
back seeking behaviour for group information feedback
of the pre-test and non-pre-test treatment groups differs
significantly (U=202, p=.001). While group a2 had shown
great interest in the group information feedback and an
almost constant interest in simulation runs, the interest of
group a4 in group information feedback and simulation
runs increased almost proportionally. In fact, the fre-
quency of simulation runs for group a2 is almost twice as
high as group a4 at the beginning of the experiment and
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Figure 4: Criteria function values achieved by the participants
under experimental conditions: a1, a2, a3, and a4.
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then decreased after the 24th minute, while the subjects of
group a4 had continued to increase the frequency of the si-
mulation runs. We can explain this by 40% of the subjects
who stopped performing simulation runs in the last expe-
riment phase (after the 24th minute). These were the sub-
jects that had already approached the optimal solution.

In order to prove that a correlation between the fre-
quency of simulation runs and criteria function value
exists, we have performed the Spearman r test. The test
confirmed that a reasonably strong correlation exists bet-
ween the frequency of simulation runs and the criteria
function value under experimental conditions a1 (r=.443,
p=.014), a3 (r=.432, p=.017) and a4 (r=.500, p=.005), but not
under condition a2 (r=.231, p=.227).

3.3 The Interaction of Pre-test and Treatment

Figure 8 shows the frequency of simulation runs at the
pre-test and post-test (8th and 30th minute) for all four ex-
perimental conditions. It is noticeable that the frequency

of group a2 (pre-test treatment group) is slightly higher in
the first eight minutes than the frequency of the pre-te-
sted non-treatment group a1 and that both have higher
frequencies than the two non-pre-tested groups (a3 and
a4). Towards the end of experiment time, all the groups
show an equidistant increase in frequency, except for
group a2 (pre-test plus treatment). The groups’ frequency
of simulation runs is almost constant.

From Figure 8 we can conclude that the pre-test inf-
luenced the number of simulation runs performed.Also, it
is evident from Figure 8 that group information feedback
impacts the number of simulation runs performed. We
have conducted the two way ANOVA test, which confir-
med that treatment alone (group information feedback)
does not influence the frequency of simulation runs
(F=.000, p=.9982), that pre-test (facilitation of the deci-
sion process) influences the frequency of simulation runs
(F=6.895, p=.01) and that interaction between the pre-test
and treatment together influence the frequency of the si-
mulation runs (F=4.076, p=.046).

3.4 Learning Model

In order to explain the influence of individual informa-
tion feedbacks (assured by the simulation model) and
group information feedback (brought into the decision-
making process by GSS) on the efficacy of problem sol-
ving, we have developed a CLD model of learning during
the decision-making process. The model shown in Figure
9 was modified according to (Lizeo, 2005) and consists of
three B and one R loops.

Loop B1 represents the decision-making process sup-
ported just by a formal CLD model (see Figure 2), paper
and pen (described in Škraba et al., 2003; Škraba et al.,
2007). The decision maker solves the problem by under-
standing the problem and the task. The higher the gap
between the goal and the performance, the more effort
one should put into understanding the problem. Loop B2
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represents the decision-making supported by a simulation
model and corresponds to experimental conditions a1 and
a3. The higher the gap between the goal and the perfor-
mance, the higher the frequency of simulation runs. The
search for the optimal parameter values is based on trial
and error. The more simulation runs that the decision ma-
ker performs, the more he or she learns (on an individual
level) and the smaller is the gap between performance

and goal (in our case the optimized criteria function). The
correlation between the frequency of the simulation runs
and the criteria function value was confirmed (pa1=.014;
pa3=.017). We named this loop “Individual Learning Sup-
ported by Simulator”. Loop B3 represents the direct con-
tribution of the group information feedback, while loop R
suggests the reinforcing effects of the group influence on
problem solving at group a2 and a4. The decision maker of
loop B3 understands the problem and the goal. He or she
is supported by the simulator and the group information
feedback. While the use of the simulator supports indivi-
dual learning, the introduced group information feedback
enhances the group performance. Consequently, the in-
creased group performance reduces the need to experi-
ment on the simulator. In other words, the decision maker
supported by the group information feedback has a broa-
der view of the problem, an insight into new ideas and
needs to put less effort into problem solving. On the other
hand, the group information feedback stimulates the
group members to actively participate in the problem sol-
ving, so they perform more simulation runs in the process
of searching for the solution. This can be observed from
Figures 6, 7 and 8. The frequency of simulation runs in
group a2 is higher than that of the other groups’ in the first
16 minutes of the experiment, when the majority of the
subjects were still searching for the solution. When the
group is satisfied with its performance, the frequency of
the simulation runs decreases. Loop R can be further ex-
plained by the interaction between group information
feedback and facilitation of the decision-making process.
As we have observed in Figures 6 and 7 (and is confirmed
by a two-way ANOVA), the group information feedback
together with facilitation contributes to increased feed-

Figure 9: A learning model of decision group under various 
decision-making conditions

Table 1: Average agreement with the statements in the opinion questionnaire and its standard deviation

Q Short descpription of the question a1 a2 a3 a4

5,733 5,724 5,867 5,483

(0,785) (0,996) (0,900) (1,022)

5,733 5,552 5,833 5,379

(0,980) (1,183) (0,791) (1,208)

5,833 5,690 5,733 5,448

(1,392) (1,256) (0,944) (1,378)

6,600 6,586 6,067 6,103

(0,498) (0,733) (1,143) (1,113)

5,067 5,931 5,833 5,586

(1,484) (1,132) (1,085) (0,867)

5,167 5,931 5,100 5,138

(1,683) (1,307) (1,710) (2,031)

4,733 4,966 5,100 4,345

(1,530) (1,149) (1,494) (1,471)

5,833 6,034 6,133 5,483

(1,020) (0,981) (1,010) (1,089)

6,400 6,483 6,333 6,310

(0,894) (0,949) (0,661) (0,712)

5,900 6,276 6,333 5,793

(1,269) *0,797 (0,884) (0,940)
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back seeking behaviour and more commitment to prob-
lem solving. In this case, facilitation serves as motivation
and orientation towards the goal. The subjects of group a2

had to make their decisions three times during the expe-
riment before they submitted their final decisions, while
their colleagues in group a4 were left to their own pace
and had to make their final decision at the end of the ex-
periment.

3.5 Opinion Questionnaire Analysis

The participant’s opinions on their involvement in the ex-
periment were solicited by questionnaires. Participants fil-
led in the questionnaires via a web application. Questions
were posed in the form of a statement and agreement
with that statement was measured on a 7-point Likert-
type scale, where 1 represents very little agreement, 4 a
neutral opinion and 7 perfect agreement. The average va-
lue of the answers to the statements in the opinion que-
stionnaire and its standard deviation are shown in Table 1.

From Table 1, it is evident that the participants ex-
pressed high agreement to most of the statements. In fact,
only Statement 7 regarding the motivation for participa-
ting in the experiment, was evaluated a bit lower. In other
words, it was closer to the neutral point, but not negative.

We performed an ANOVA test to explore the diffe-
rences in opinions among the four experimental condi-
tions. The ANOVA test showed a high level of agreement
between groups as well. The groups' opinions only differ
significantly for two questions: 4) the simplicity of use of
the simulator (F=3.067, p=.031), and 5) the contribution
of simulator to understanding the problem (F=3.274,
p=.024), which can both be explained by the different ex-
perimental conditions requiring a slightly different user
interface and thus different levels of man-computer inte-
raction.

From the opinion questionnaires, we can make some
general observations:
1. 99% of the participants agreed on the general quality

of the experiment.
2. 83% of all the participants agreed that the decision

problem was correctly presented.
3. 68% of all the participants agreed that they under-

stood the decision problem presented.
4. 93% of all the participants agreed that the simulator

was easy to use.
5. 84% of all the participants agreed that the use of si-

mulator contributed to their understanding of the
problem.

6. 70% of all the participants agreed that there was
enough time for decision making.

7. 63% of all the participants agreed that they were mo-
tivated to solve the problem.

8. 88% of all the participants agreed that they benefited
from participating in the experiment.

9. 97% of all the participants agreed that the experi-
ment was well organized.

10. 92% of all the participants agreed that the use of the
simulator contributed to better decision-making.
These are the across-group averages and represent

the overall agreement to the statements. We can say that,
in general, the students were satisfied with the experiment
as a method of teaching and the use of the simulation in
decision support.

4 Conclusion

In prior experiments (Škraba et al, 2003; Škraba et al.,
2007), we have already proved the positive impact on the
decision-making process of individual information feed-
back assured by a simulation model and group feedback
information. However, the results suggested that differen-
ces in the frequency of the simulation runs in the first
eight minutes of the experiment, where two simulation
groups had same conditions, might be caused by the phe-
nomena of group belonging. Hence, a new experiment
was introduced - a pseudo Solomon experimental design
- and the following experimental conditions were formu-
lated: a1 – an individual decision-making process suppor-
ted by a simulation model with pre-testing after the 8th,
16th, 24th and 30th min, a2 – a decision-making process sup-
ported by a simulation model and group information
feedback with pre-testing after 8th, 16th, 24th and 30th minu-
te, a3 – an individual decision-making process supported
by a simulation model but without a pre-test (testing only
after the 30th min) and a4 – the decision-making process
supported by a simulation model and continuous group
information feedback but without the pre-test (testing
only after the 30th min). The hypothesis that the applica-
tion of individual information feedback assured by the si-
mulation model positively influences the learning process
of an individual decision-maker was confirmed by Fried-
man’s ANOVA at p=.000. The hypothesis that additional
applications of group feedback information contributes to
a higher convergence and group unity was confirmed by
the Mann-Whitney U-test at p=.006. On the basis of
analysis, we can conclude that the group information
feedback introduced into the decision-making process
contributes to increased convergence of the decision
group and helps achieve faster decision problem solving
(eight minutes). The results of the analysis have confir-
med that there is an interaction of treatment (group infor-
mation feedback) and testing effects (facilitation) that af-
fects the dynamics of the decision-making process (the
frequency of simulation runs at p=.046). Therefore, group
feedback and the facilitator are extremely important du-
ring complex problem solving.

A causal loop diagram model of the learning taking
place during the decision-making process by means of si-
mulation model was developed. The results of an opinion
analysis show that management students thought that the
application of the simulation model does contribute to in-
creased understanding of the problem, faster solution fin-
ding and more confidence on the part of the participants.
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All the participants agreed that a clear presentation of the
problem motivates the participants to find the solution.
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This paper deals with the dropout rate for e-learning academic courses in correlation with student satisfaction with distance

education. This study explores two main ideas: student satisfaction with e-learning and the locus of control. The results show

that the main reason for persistence with e-learning academic courses is a significantly high level of satisfaction with e-lear-

ning and satisfaction with the students' own academic performance.
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Osip in uspešnost študentov pri e-študiju

Prispevek obravnava osip študentov e-študija in razloge, ki študente vodijo k opustitvi študija. Osredoto~i se na povezavo med

zadovoljstvom študentov z e-okoljem in uspešnostjo pri študiju, pri ~emer upošteva tudi lokus kontrole. Rezultati ka`ejo, da

so glavni razlogi, ki študente e-študija odvra~ajo od opustitve študija, zelo visok nivo zadovoljstva z e-študijem in z lastno us-

pešnostjo pri študiju.

Klju~ne besede: e-študij, stopnja osipa, uspešnost, zadovoljstvo

The Dropout Rate from E-Learning 
Courses and the Satisfaction of Students

with E-Learning

1 Introduction

A few decades ago, it would have been impossible to ima-
gine that students would study at universities without any
classrooms at all. Asynchronous Learning Networks (e-
learning or e-study) is the main medium to study over the
Internet (Thor, 2004). Distance education has existed for
about 500 years, since the first book was printed, meaning
that a reader could learn directly without a teacher being
present to explain the topic. With e-study, we think of
learning and teaching through the internet or in a virtual
environment but then e-learning is just one way of stud-
ying and teaching in a distance learning courses.

There are a significant number of articles that offer
definitions of e-study, e-education. Various authors state
that e-education is education that involves electronic me-
dia in the process of education (Jereb and Šmitek, 2006).

On-line study basically differs from traditional forms
that take place in traditional classrooms; e-students have
their own pace of study and they can study whenever and
wherever they want, providing Internet access is availab-
le.

A student can co-operate and work with a mentor,
professor and peers on a daily basis in an asynchronous
and synchronous way using different communication
tools.

This is doubtless of the utmost importance in the so-
ciety where continuous and life long education has beco-
me a necessity in order to maintain a work position or to
acquire a better one. E-learning is also more interactive
than traditional learning in traditional classrooms. (Jereb
and Bernik, 2007)

There are several practical factors that speak in fa-
vour of e-learning:There is no need for commuting to and
from lectures, which contributes to reducing costs and
time that would be used for commuting can be better
spent on study itself. There are no costs incurred from li-
ving away from home or renting a room or flat. Employed
students don't have to ask for days off and there are no
classes at the weekends. Beside the flexibility of time, e-
studying also offers better learning management. Without
e-study, many students would be unable to complete their
studies because of family obligations or work time. Later,
the concept of dropout and the satisfaction with e-study
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will be presented, as well as the methodology and results
of this research.

2 Defining the Terms Dropout and 
Satisfaction with E-Study

Levy (2004) offers an appropriate definition of the term
dropout student: these are students who voluntarily with-
draw from e-learning courses, acquiring financial penal-
ties in the process.

There is no add/drop period in Slovenia and thus it is
not possible to drop out without penalties even in the first
two weeks after the beginning of the term. Existing Slove-
nian literature referring to dropout rates in e-learning
does not abound because only a few first steps have been
made into e-learning. Foreign literature states a distincti-
ve quantity of drop outs in e-courses and distance courses
before the introduction of the internet (Tinto, 1975). A
number of authors agree that dropout is a complex phe-
nomenon (Billings, 1988; Parker, 1999; Volkwein and Lo-
rang, 1995; Williamson and Creamer, 1988). Xenos (2004)
states that administrators and teachers must determine
the causes of the dropout rate. Munro (1987) states that
dropout is a symptom and its causes can be quite nume-
rous and can differ substantially. Kember's model is based
on Tinto's and involves demographic factors, student mo-
tivation, academic abilities and student social factors. Mo-
reover, Kember reproaches Tinto for not taking into ac-
count the job motivation of adults. (Kember, 1989).

A number of authors believe that demographic fac-
tors do not influence the dropout rate.

(Volkwein and Lorang, 1995; Williamson and Crea-
mer, 1988). Dille and Mezack (1991) concluded that little
research has been conducted on the personality traits that
characterize a completer student in telelearning courses.
They suggested that there exists an important correlation
between the age and success of students in distance edu-
cation courses.They claimed that older and employed stu-
dents drop out more frequently (Levy, 2006) than younger
students. Moreover, the results indicate that gender and
family status do not have an important role as in predic-
ting dropout from distance education courses.

Cheyung, Winiecki and Fenner (1998) pointed out
that the main cause of dropout from distance courses is
(dis)satisfaction with the study itself. The study then defi-
nes Slovene students' satisfaction with e-study.

Parker (1999) conducted a study of numerous variab-
les as predictors of students' dropout from distance edu-
cation courses. The focus of her study was in locus of con-
trol and some demographic characteristics such as gender,
age and employment status. She concluded that locus of
control was the main variable in predicting dropout rates
with an overall accuracy of 80%. Locus of control also
plays an important role in understanding the nature of the
learning process in different kinds of learning situations.

Rotter (1966) proposes locus of control as a measure
of individual perceptions on outcomes of their own beha-
viour relative to their perceptions on outcomes resulted

from actions of someone else. An internal locus of control
is developed by those students who believe that their aca-
demic success is attributed to internal factors (their own
academic abilities). Therefore they are firmly convinced
that they have control and this motivates them. An exter-
nal locus of control is significant for those students who
develop a learned incompetence because of fear of failu-
re. They attribute their successes to external, »outer« fac-
tors such as chance, luck, fate or the actions of others.

A key factor that the literature states referring to dro-
pouts is the satisfaction of the student with e-study. Seve-
ral researches report that the satisfaction of the student is
the most important factor in making the decision whether
to drop out or not. Cheyung (1998) reported that 42 per-
cent of the students who dropped out gave dissatisfaction
with the learning environment as the reason. Frederick-
sen et al. (2000), also noted that students who are very
happy with the learning environment and e-learning in
general, get higher grades, strive for better results and do
better in exams taken for the first time. Fredericksen et al.
(2000) also state that older students have developed a hig-
her degree of dissatisfaction with e-learning than younger
students. Levy (2000) carried out a survey of 200 students
and found that satisfaction with e-learning is one of the
key points for successful study. Sachs and Hale (2003) no-
ted that universities and educational institutions should
put a major emphasis on student satisfaction with the
study because this is the key predictor in dropout rate.
The factors that cause (dis)satisfaction with e-study are
pedagogic, the forms of work and the development of
study programmes (Shea, Pickett, Peltz, 2003). Their re-
search shows that student satisfaction has a strong corre-
lation with the clarity and precision of the instructions, the
organization of e-subjects, communication with mentors
and professors and interaction with mentors who give in-
structions online. Richardson and Swan (2003) examined
social role in e-learning courses as one of the key factors
for successful e-study as well as co-operation with men-
tors, which is strongly connected with mastery of study to-
pics. The sensation that a student can master academic to-
pics fills a student with enthusiasm for further study and
such a student will never drop out.

3 Methodology

Hypotheses

From the relevant literature above, it is evident that satis-
faction with e-study is a potential factor related to student
dropout rates from academic e-courses. Reasons for dro-
pout and satisfaction with e-study was researched through
a survey distributed among e-students of the second and
third grade of a three and four year business school. We
defined several layers of questions, which were then cate-
gorized and supported with a programme for statistical
analysis, SPSS.

The answers to our questions in the survey will help
us understand which factors are related to dropout rates
in e-courses and which factors encourage e-students to
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continue and complete them. 152 students answered the
questionnaire.We inquired about satisfaction with e-study
and the success of the students, satisfaction with their own
academic performance, reasons for not taking up traditio-
nal forms of academic course and also the age and gender
of the students for correlation with successfulness.

The study proposes the following hypotheses:
1. The causes that affect the dropout rate and success of

students are: a profile of an e-student, reasons for ta-
king up e-study and satisfaction with e-study.

2. The dropout rate is lower for e-students than for tra-
ditional ones.

3. If students are satisfied with the e-study itself, then
they tend to be more successful than those who are
less skilled in e-technology and thus dissatisfied.

4. Considering gender, more women decide to take up
e-study than men mainly because women are gene-
rally more persistent than men and this could be an
additional reason for the lower dropout rate of wo-
men in e-study.

5. E-study is taken up by younger people because they
are better acquainted with information technology
and they seem to be closer to the virtual classroom.

6. E-study offers time flexibility for accomplishing tasks,
which is an additional reason why the dropout rate is
lower than in traditional study.

7. Distance from academic centres makes a significant
difference when deciding to take up e-courses.
After stating these hypotheses, research was carried

out on students of the Business High vocational school in
Maribor.

Instrument 

There are two instruments employed in the research.
The first is a survey that follows Likert's five level scales.
Students were asked to rate each item on a five-score Li-
kert-type scale ranging from 1 »Strongly disagree« to 5
»Strongly agree«. By means of the survey we have deter-
mined demographic factors, the time of the day when the
students fulfil their study obligations, the reasons for ta-
king up e-study, satisfaction with the co-operation with
mentors, professors and organizers of the e-study, satisfac-
tion with their own performance and academic achieve-
ments, satisfaction with the work in the programme envi-
ronment and their opinion on team work.

The second instrument was a Bures seven item survey
(2000), which is used in order to measure the students' sa-
tisfaction with e-learning. This survey is also based on Li-
kart's five level scales where 1 means »Strongly disagree«
and 5 »Strongly agree«. The statements are:
1. Using the WebCT (Web Course Tools) was frustra-

ting.
2. Learning to use the WebCT was easy.
3. WebCT was an effective way to learn the course con-

tent.
4. I learnt a lot through using of WebCT.
5. WebCT facilitates my work with other students in the

course.

6. Group on-line activities did not improve the quality
of my education.

7. I will not voluntarily take another course using Web-
CT.

4 The Results of the Research

We ascertain that the dropout rate for e-students is not
larger in number than for traditional students. The rever-
se is true. The data from the Statistic annual of Republic
of Slovenia (2005) shows that the dropout rate of students
who are partly or fully employed reaches almost 50 per-
cent - out of 2438 students enrolled in the 1st grade of
high school courses in the year 2001/2003, 1074 students
graduated, making 44.05 percent. In on-line study, the
dropout is lower than expected as, 14.9 percent of stu-
dents dropped out in 2003/2004, meaning that a little over
than 85% of students successfully completed the course
(for a business secretary). The percentage of dropout was
a bit higher in the on-line commercialist course, where
15.8 percent dropped out. A year later (2004/2005) the
dropout from the business secretary course reached
16.9% and 16.8 percent for the commercialist course. In
2005/2006, the figures were 16.6% of students on the bu-
siness secretary course and 15.2% on the commercialist
course, as shown in Fig 1.

Such a low percentage of dropouts is due to various
factors: e-study is taken up by people who are already em-
ployed and need further education and knowledge to get
promotion at work or to get a job. This is why these stu-
dents do not procrastinate. They want to complete their
studies as soon as possible because they have a number of
obligations – besides work, they usually have a family to
look after and obligations connected with their study. Be-
sides, for most students in Slovenia, e-study is quite a
handful financially so they really do their best to comple-
te it. Students have strong support from their mentors,
who are constantly within reach and the course is desig-
ned in such a way that it demands serious, devoted and
hard work. If a student deviates from their personal week-

Fig 1: Dropout from e-studies in the school years of 
2003/4, 2004/5 and 2005/6
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ly plan, the organizers and councillors will get in touch
with them and kindly invite them to continue with the
work.

If students are satisfied with e-study, they are success-
ful. This statement matches Levy's findings (Levy, 2006).
Table 1 shows that students are generally happy with the

course (the average in the last year is 5.3 on the scale from
1 to 7). It is clear that most students are satisfied and even
very happy with their own performance and success (in
over 87 percent of valid answers from the students que-
stioned).

Students who labelled themselves as successful were
also more satisfied with the course, professors, mentor
and materials (Table 2). Students who have difficulties
with information technology are more dissatisfied and
also less successful. The question is though, whether they
are less successful because they are dissatisfied or they are
dissatisfied because they are less successful.

We later interviewed a further 49 students and asked
them about the final grade they got in the exam (from 1
to 10, 6 meaning pass and 10 meaning excellent). We also
asked them about their satisfaction with the course (on
the scale from 1 to 5). We found that if the final grade im-
proves, their satisfaction with the course will also rise and
vice versa. Our hypothesis is confirmed, though rather
weakly: students who are satisfied with the course are
more successful in the examinations (r=0,328, α=0,05,
pα=0,035).

We present the contingent table below, which shows
the two observed variables where the distribution by indi-
vidual values of both variables is presented.

Table 3: Correlation between the final grade obtained at the 
exam and satisfaction with e-study 

It can be seen (Table 3) that there are only students
with the lowest grades (6) among those who are less satis-
fied (2) and nobody got a better grade in this group. The
students with higher grades have higher level of satisfac-
tion (3, 4). This fits our hypothesis, although the value of
the chi square test on such categorial data is 10.5 which, at
8 degrees of freedom, is not statistically significant. To get
a stronger confirmation, more units of observation would
be needed because in our case there are too many empty
cells.

More women than men get education through e-lear-
ning. This statement was confirmed in the present re-
search. As mentioned in the introduction, 36 females and
13 males responded to the question on gender, which
means that three times as many woman than men took up
e-courses (over 70 percent). According to the data in the
table below (the Guide for e-study 2006/7), the result is to
be expected.

We can confirm the statement that the rate of women
who take up e-learning courses is higher than men (Table
4). It can be seen that women prevail among the enrolled
students in all years. The representation of women is gro-
wing over the years (t=7,398, α=0, 05, pα=0,000). With a
negligible level of significance, we deny the hypothesis
and accept the alternative that more women than men
take up e-learning courses. In all the given years (from
2007 to 2007), more women enrolled in e-learning courses
than men (Fig. 2). Women are generally more diligent.
They have to try harder than men to achieve a certain sta-
tus, they have become more ambitious and they crave bet-
ter jobs. A number of women were forced to give up tra-
ditional forms of study for family reasons or work but no-
wadays study, education and graduation are available and
possible even if they have family and job obligations.

Table 1: Students satisfaction with the course, professor, mentor and materials 

Table 2: Estimation of the students' own academic performance
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The statement that it is mostly young people who
take up e-study because they are more acquainted with
information technology is inconsistent with the facts.

The data obtained by the survey show a student age
structure as can be seen in Table 5.

It can be seen that more than half the students who
answered the question belong to the third age group,
which means quite a large number of students in this age
group. 70 percent of all the students in e-courses are over
35 years old. In this case, the statement that it is the youn-
ger students who take up e-study is inconsistent with the
present situation.

The distribution of students into a particular group
can be calculated using the chi square test. The observed
(factual) frequencies and the expected (theoretical) fre-
quencies are presented in Table 6.

Fig 2: Enrolment in e-learning courses by gender

Table 4: Representation of the sexes as a percentage in three and four-year high school for the years 2002 to 2007.
(Guide for long distance study, 2006/2007)

Table 5: The age structure of e-students

Table 6: The distribution of students according to age 

O - observed (factual) frequency in the cell of i column and J row of the contingence table
E - expected (theoretical) frequency in a particular cell

Table 7: The age and gender of e-students
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Categorization of the enrolled students by their age
reveals that there are different percentages of students in
the different age groups and we cannot claim that age has
no influence on enrolment. This can be confirmed by a
statistical test using Pearson's chi square test

(χ2=8,042, α=0, 05, pα=0,045). We deny the hypothesis
and confirm the statement that age structure is not even
and constant among e-students. The majority of students
are in the 35 to 44 age group .

Next (Table 7,Table 8), we will calculate if gender and
age are correlated.

It is evident that the percentage by age groups among
the sexes are similar and we cannot define the difference
between gender and age as significant. The hypothesis is
verified by the chi square test (Table 9, Table 10).

Even at a hasty glance it is evident that the frequen-
cies are closely connected and correlated.The value of the
chi square test will be quite low. Comparison of the e-stu-
dents by gender and age shows that the number of women
prevails in every age group. The comparison also shows
that the share of students in the individual age groups is
the same for both sexes. It means that we can not conclu-
de that there is difference between males and females in
the age structures in e-study. Pearson's chi square test
confirms our findings. (χ2=0,015, α=0, 05, pα=0,998).

Young people up to 24 years old prefer to take up tra-
ditional forms of study because of social and companio-
nable specifics. It is also quite possible that the fee for e-
study is too high.

The fact that students over 45 are in a minority (3 per-
cent), as is shown in fig. 3 below, is not connected to know-
ledge and skills in computing but is because people over
45 have already established their position in society and

are not prepared to change it any more. They are not wil-
ling to go back to studying even online. (Fig.3).

Students take up e-learning courses because of their
time flexibility. This is the reason why almost half of the
e-students decided to take up e-learning courses, as can be
seen in the table below (Table 11):

From Table 11, it is evident that almost half of the stu-
dents named time flexibility as a specific reason for taking
up an e-learning course. In all the given years, the values
for this reason exceeded 40 percent and are far above all
the other reasons. Calculation of a statistical t-test for the
year 2006/07 (42 percent) counting the average numbers
for all the reasons shows that this value is statistically dif-
ferent from others and so our hypothesis can not be con-
firmed. (t=-4,508, α=0, 05, pα=0,006).

Table 8: The age and gender of e-students in percentage

Table 9: The age and gender of e-students, a table of observed (factual) frequencies

Table 10: The expected frequencies

Fig 3: The age of e-students as a percentage for each 
school year
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Students do not decide to take up e-learning courses
because of their distance from study centres. The distance
from study centres in Slovenia is of minor importance be-
cause Slovenia is not a vast country where distances
would make a serious difference. Study centres are not
really out of reach. In spite of or maybe just because of
that, we are not used to commuting and we do not want to
travel for an hour or more to a study centre. The table be-
low shows that geographical distance does not present an
obstacle for taking up an academic course and we will
deny the sixth hypothesis as only 7 percent of students
stated that the main reason for taking an e-learning cour-

se was distance from the study centres. It is shown in Tab-
le 12.

It is evident from Table 12 that only 7 percent of stu-
dents named distance as the main reason for taking an e-
learning course in the last year. In comparison with the ot-
her reasons, this is a rather low value and our expectations
in this study that distance could be a reason for taking up
e-learning course turns out to be inconsistent with the
present situation. This can be confirmed by a statistical t-
test (t=1,723,α=0, 05, pα=0,146). Fig. 4 shows the reasons
for taking up e-study.

Students accomplish their academic obligations in the
evening and not during the day. Almost half of the stu-

Table 11: Reasons for taking up e-study in percentages

Table 12: The reasons for joining e-courses in percentages

Fig. 4: Reasons for taking up e-study



dents who were asked only study in the evening – and
only about one tenth of the students perform their acade-
mic duties in the morning before going to work, as can be
seen from the table below:

Table 13 shows that the students questioned do not
support the notion that they perform their academic du-
ties in the morning or during work. Conversely, they study
in the afternoon and especially in the evening.This hypot-
hesis is strongly supported by out study: students mainly
accomplish their academic duties in the evening.

The highest average points to the evening (4. 4 out of
5), as can be seen in Fig. 5. We take each part of the day
and we get an average, as seen in Fig. 5.

It is evident that the evening value is significantly dif-
ferent from the values for morning and work time (with
values of 2.6 and 1.6) as opposed to the afternoon (with a
high average of -4.1), which means that students mainly
do their academic study assignments in the evening, only
partly in the afternoon and almost never in the morning
or during work.

In Table 13 we can see that students study and per-
form their academic tasks mainly in the afternoon and
evening. The validity of this statement can be checked
with a statistical chi square test. (χ2=21,377, α=0,05,
pα=0,045). Students mainly perform their academic tasks
in the evening and in the afternoon (Table 14).

5 Conclusion

The results received show that persistence in e-learning
courses is higher if students are satisfied with the e-study

and if they are happy with their academic achievements.
It is evident that the dropout rate in e-learning courses is
lower than the in traditional studies. Considering gender,
women prevail over men.The majority of the students be-
long to the age group between 35 and 44. E-learning cour-
ses are mainly taken up because of the flexibility of study.
The students themselves manage their own time and deci-
de on the part of the day when they want to perform their
academic tasks. Geographical distance from study centres
is irrelevant when deciding to take up e-learning course.

The contribution of this paper is twofold: firstly, it at-
tempts to stimulate research into dropout and the reasons
why students do not complete the on-line academic cour-
ses. It is intended to invoke new researches that would
help concentrate on the factors behind the dropout rate in
e-learning courses.

The other contribution is the findings concerning e-
learning courses related to student satisfaction with e-
study, which is a very important predictor of success or
failure in academic courses. The results of the study are
greatly consistent with the existing literature, though the-
re is a discrepancy in the percentage of dropouts. The pa-
per offers an insight into some key factors that influence
the success of e-study.

The main limitation of the research is the lack of data
on e-students from different institutions. The survey was
carried out in only one institution, which deals with e-
learning academic courses, thus the situation in other in-
stitutions must be considered and studied.

Additional research is needed into the field of moti-
vation and the locus of control, which lead either to dro-
pout or a successfully completed course. Such research
should focus on students who complete the study success-
fully as well as those who drop out. Thus we will be able
to understand the reasons and mechanisms that lead to
dropout.

It would be of utmost interest to make a comparison
between the academic success of on-line and traditional
students.
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Teaching about classification also plays an important role in nursing education. The International Classification for Nursing

Practice is a unified professional language devoted to nurses, other health workers and broader areas. In this paper, the e-

version of this classification is presented as a challenge for an efficient educational practice searching for new information so-

lutions in different environments using information and communication technology. Clients on a personal computer, the inter-

net and PDA-hand-held computers are all presented. The combination of those clients in health-care education is analyzed.

Key words: education, health care, nursing, classifications, information technology

Izobra`evalni izzivi e-predstavitve

Mednarodne klasifikacije prakse zdravstvene nege 

Klasifikacije zasedajo pomembno mesto v izobra`evanju zdravstvenih delavcev. Mednarodna klasifikacija zdravstvene nege

je poenoten profesionalni jezik namenjen medicinskim sestram, drugim zdravstvenim delavcem in pa tudi laikom. V ~lanku je

predstavljena e-oblika klasifikacije kot izziv za u~inkovito izobra`evanje z uporabo sodobne informacijske in komunikacijske

tehnologije. Predstavljene so rešitve za osebne ra~unalnike, na spletu in za dlan~ne ra~unalnike. Analizirana je kombinacija

treh predlaganih rešitev kot mo`nost za uspešno izobra`evanje v zdravstvu.

Klju~ne besede: izobra`evanje, zdravstvo, zdravstvena nega, klasifikacije, informacijska tehnologija

The Educational Challenges 
of E-representing the 

International Classification 
of Nursing Practice

1 Introduction

The International Classification for Nursing Practice
(ICNP®) is a professional language for communication
among people (Mortensen, 1999; Hardiker and Coenen,
2006). An important goal of this is also to facilitate infor-
matization in the whole field of health care. It is a good
base to support nursing process (Potter and Griffin Perry,
2003; Taylor et al., 2001; Yu et al., 2006) and their compu-
terization - along the lines of patient records, minimal
data sets, etc (van Bemel and Musen, 1997; Šušterši~ et al.,
2003; van de Castle, 2006; Müller-Staub et al., 2007). The-
refore, in nursing education, it is not only important that

students become familiar with ICNP®, but also that they
develop critical thinking/reasoning concerning its usage in
nursing documentation and the informatization of nurses’
work (Eldh et al., 2007). To meet these challenges, ICNP®

must be widely accessible, not just as a book (Internatio-
nal Council of Nurses, 1999; Cibic et al., 2000), but also on
electronic media such as personal computers, Internet and
PDA computers (Bond, 2006; Norton et al., 2006; Saranto,
2007).

In this paper, three versions of clients for the different
media above mentioned are presented. User can browse
Slovene and English version of ICNP® beta 2. Each ver-
sion is discussed in terms of its technical advantages and
disadvantages. Teaching critical thinking enables nurses
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and other health workers not only to select the most sui-
table access to ICNP® for a given situation, but also to
evaluate the role of the information and communication
technology (ICT) as a tool for adding value to their work.

2 ICNP® and its Expectations

ICNP® can be viewed as an information tool for descri-
bing nursing processes in practice (Mortensen, 1999; In-
ternational Council of Nurses, 2005). It encourages the
unified acquisition, storage, processing and dissemination
of nursing data in the framework of a health information
system. This data can then be used by practitioners, re-
searchers and educators (van Bemel and Musen, 1997;
Scholes et al., 2000; Hammon and James, 2006; Hardiker
and Coenen, 2007).

This data are also the basis for quality management in
nursing – and consequently the need for possible changes
in education, management and health care strategy beco-
me more evident.

As an information system, ICNP® supports unified
coding, which is significant for electronic patient record
and data exchange among the different information solu-
tions. A formalized health care language supports process
methods of work (McEwan and Wills, 2007) and standar-
dizes the way nurses work with patients/clients. It also ma-
kes the exchange of “best-practice” experiences easier.

With the e-representation of ICNP®, we would like to
contribute to the achievement of these goals. The classifi-
cation should be accessible to nurses during their educa-
tion and work in different situations, where it can be used
for describing nursing diagnoses, interventions and outco-
mes. Different clients and a book offer the possibility for
all nurses to choose the most suitable access to ICNP® for
themselves.

3 Clients

A client must offer flexible access to ICNP® with the aid
of information and communication technology. Therefore
the book version (International Council of Nurses, 1999)
is extended significantly. Besides the usual advantages of
e-representation, it is important to mention multilingual
access to ICNP® - in our case a combination of Slovene
and English.

Different clients can be used in different areas of nur-
sing education and work. Therefore, the advantages and
disadvantages of each client must be known. From our ex-
perience, no single solution can serve as a replacement for
the others. We propose a complementary approach to the
use of different clients.Thus, a nurse should have access to
all the clients. It is up to her/him to choose the most ap-
propriate for each case.

3.1 The Internet Version

The Internet client can be accessed on the web (http://
lopes1.fov.uni-mb.si/icnp). A screenshot is shown in Figu-

re 1. It offers browsing in a hierarchical tree structure,
searching for keywords (in both languages and for codes)
and full-text search. Searching is conducted on the server
side and results are transferred to the user. In the case of
multiple search results, the user can move backwards and
forwards among them. Access to the database is only pos-
sible through the search engine on the server in order to
secure the database.

Figure 1: Screenshot of the web-based client

One of the main advantages is the ease with which
changes are implemented on the central computer, always
offering users the latest version of ICNP®, which is a live
language and still undergoing some changes. Access to
this version is based on access to the Internet. To a certain
degree, the Internet connection can present a problem.
Therefore, the tree structure is built on the client’s side.

From an educational point of view, this is a good
example of using internet the when teaching students
about the ICNP® and ICT concepts together. In combina-
tion with other teaching materials, it also encourages di-
stance learning.

3.2 The Personal Computer Version

A user must install this version in order to use it. It is avai-
lable on a CD-rom together with installation software. A
screenshot is given in Figure 2. There is a flexible user in-
terface offering more ways for searching than the other
versions. Having the database on a personal computer
means that this client is the fastest.

It offers keyword and full-text searching. There are
alphabetically ordered lists of codes and keywords in both
languages. The tree structure changes instantly according
to the position of a search result in a the hierarchical
structure.

Compared to the Internet version, we would like to
emphasize the speed and multiple search methods. The
friendly user interface offers flexibility so it can be custo-
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mized to fit the user. This version can be viewed as a step
forward toward information system solutions.

According to our experience, the PC version is suitab-
le for the classroom and for individual student’s work on
documentation in nursing. Because the Slovenian Mini-
stry of Health produced the CD-ROM and PC client
(Rajkovic et al., 2004) and made it available free of char-
ge, students can use the software at their homes on their
own PCs.

3.3 The PDA (Palm) version

The PDA hand-held computer version (Figure 3) is based
on the Palm operating system and the database was adap-
ted to suit it. The solution takes advantage of the PDA’s
characteristics such as convenience, short start-up time,
different user interfaces, etc. The most significant one is
that a nurse can always carry a PDA in her/his pocket.
This way, ICNP® is kept close at hand. Among the disad-
vantages, we should mention the processing speed and
small screen size.

The PDA does not offer a wide view of the tree struc-
ture. A user can browse the hierarchical structure by mo-
ving up or down one level, searching for keyword, code or
through full-text. In the latter case, the client returns the
list of keywords where the search string was found.

Even when PDAs and mobile phones will be combi-
ned into a single device, this version will allow cheaper ac-
cess in comparison to the mobile version using the WAP
protocol.

Using PDAs, students can realize the strengths and
weaknesses of the available mobile applications. They al-
ways have some ICT support with them, which is espe-
cially important as they work with patients at sites that

are far from classrooms and often far from other ICT sup-
port.

Figure 3: Screenshot of the client on a PDA

4 Conclusion

Classification ICNP®, which is widely accessible in the
professional community by electronic means, contributes
toward the more rapid development of the standardiza-
tion of nursing diagnoses, interventions, outcomes and do-
cumentation in the field of nursing care. It also encoura-
ges a multilingual approach, which is important in a mul-
ticultural environment where different languages are
used. Consequently, it means a better information picture
of the whole nursing process. It encourages integration
with other segments of health care as well as the usage of
existing data for research and development purposes (Bo-
hanec et al., 2000; Sustersic et al., 2002). With the e-repre-
sentations of ICNP®, we also bring the spirit of e-services
nearer to practice.

To achieve these goals, we recommend the use of the
clients presented here as tools in education on several le-
vels from ICT literacy through the whole nursing process
to the students’ practical work with patients.
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In this paper we deal with the problem of information that is dispersed and growing so fast that it is difficult to connect it to-

gether into a coherent picture as needed for complex problem solving. We present two examples and some methods that have

potential to contribute towards putting pieces of knowledge together. The first consists of finding complementary pieces of

knowledge in literature that supports hypothesis generation by a well-defined and computer supported method. The second

one is sharing and upgrading knowledge in collaborative settings, which still has many non-technical issues to be solved, alt-

hough well developed in its technical aspects.

Key words: Knowledge management, education, data mining, networked organizations

Kako od posameznih delov do celovitejše slike znanja

V ~lanku je obravnavan problem hitrega naraš~anja in raztresenosti informacij, kar ote`ko~a njihovo povezovanje v smiselno

celoto, potrebno za reševanje zahtevnih problemov. Predstavljamo dva primera, ki prinašata obete v tej smeri. Prvi je iskanje

komplementarnih kosov znanja iz literature, kar podpira generiranje novih hipotez z dobro definirano ra~unalniško metodo.

Drugi je izmenjava in nadgrajevanje znanja v sodelovalnih okoljih, kar je tehni~no sicer `e zelo dobro podprto, vendar pa pri-

naša s sabo še veliko nerešenih, predvsem netehni~nih vprašanj.

Klju~ne besede: Upravljanje znanja, izobra`evanje, rudarjenje podatkov, mre`ne organizacije

From Fragments of Knowledge Towards 
a Bigger Picture: How Can the Process 

be Supported 

1 Introduction

To cope with the increasingly complex problems of our
society, it is important to take into account many different
aspects and connect them into a bigger picture. This often
requires an interdisciplinary approach and a lot of colla-
boration across different boundaries. Vast amounts of
data and knowledge are available nowadays, but someti-
mes it seems that its value is not fully recognized and it
are not used efficiently, mainly due to the fact that it is dis-
persed and cannot easily be connected due to quantity
and diversity. Knowledge technologies provide tools and
techniques that can help in overcoming these problems.
Among them, data mining and decision support deserve
attention due to a wide range of successful applications in
different areas (Mladeni} et al., 2003).

In the field of education, the importance of these
trends has been recognized and changes supporting the
process have begun. One of the important issues is the in-

corporation of knowledge technologies into study pro-
grams. A review paper (Urban~i~ et al., 2002) analyzed
data mining and decision support education based on in-
vestigations of the materials available on the world-wide
web. They present several complete postgraduate pro-
grams with an emphasis on data mining and decision sup-
port.Also important for the spread of such methods is the
incorporation of these topics into study programs for non-
computer science students. Among them, several intere-
sting examples combine technical content with various
areas such as medicine, e-commerce and bioinformatics.
In interdisciplinary study programs, students not only get
information and knowledge from different disciplines, but
also learn how to combine it efficiently for problem-sol-
ving in different professional fields. The interaction of
technical, economical, social, environmental and other as-
pects must be understood and different pieces of know-
ledge must be combined into a meaningful view of the
whole. Here, the approach of using well defined methods



Organizacija, Volume 40 Research papers Number 6, November-December 2007

264

for well structured problems usually doesn’t work. As is
described nicely in (Burns and Jordan, 2006), one of the
most difficult things to teach is the defining of the prob-
lem itself. The paper also discusses alternative ways that
the capability of seeing the whole can be developed. A si-
milar problem also appears within disciplines that seem to
be coherent from the outside, but are still divided in sepa-
rate subfields that too often don't have enough intersec-
tion and communication. One such example is medicine.
For example, autism is investigated in the framework of
behavioural psychology, genetics, biochemistry, brain ana-
tomy and physiology, but there is a lack of studies that
would connect these diverse findings into a coherent pic-
ture (Belmonte et al., 2004).

Another aspect of putting fragmented knowledge to-
gether is combining knowledge and information available
at different locations through collaborative settings. This
brings new challenges, the non-technical being often more
limiting than technical ones. Therefore it is not surprising
that training in communication, networking and team-
work is also mentioned explicitly in the list of necessary
improvements given in the proposal of the European
Commission on how to modernize Europe’s universities
(Europa Press Release, 2006). At the same time, the edu-
cational institutions themselves have become very active
in thematic networks where all these issues come across at
a different level, but in a similar way.

In this paper, we deal with both aspects. First we pre-
sent literature mining as a method that can provide very
useful technical support when uncovering hidden connec-
tions in bibliographic databases. As such, it is a simple but
powerful tool that helps in establishing bridges between
disciplines and different professional communities. Then
we focus on the process of complementing knowledge in
a collaborative setting. Although at the moment the first
aspect is mainly associated with the discovery of knowled-
ge in science and the second with professional collabora-
tive work settings such as virtual enterprises, we strongly
believe that they are relevant for education in different
ways - as already indicated above. Besides the more direct
implications, we must also think about how future genera-
tions will be educated and trained in order to deal suc-
cessfully with these issues.

2 Finding Complementary Knowledge
in literature

The amount of information available on-line is growing
with enormous speed. A good example is Pubmed, the
United States National Library of Medicine’s bibliograp-
hic database, which covers more than 15 million citations
and increases by more than 1,500 complete references a
day. It is obvious that no human expert could manage this
stream of new information without the suitable support of
a computer.

Since the expert fields are getting more and more
specialized, scientists and other professionals tend to
function in more or less “closed” sets of specialized pro-

fessional literature, in general without many cross-refe-
rences to other research or professional communities. On
the other hand, the problems of today’s society are beco-
ming more and more complex. Many phenomena, such as
complicated disorders or diseases, can only be understood
when different partial findings are combined and all sup-
port for this process is very welcome.

A simple, but extremely powerful method was propo-
sed by Swanson ( 1990). If phenomenon C is to be explai-
ned and if there is a hypothesis that C is connected with
agent A, then C may be from one field of expertise and A
from another. In this case, literature about A and literatu-
re about C very often don’t have any intersection. Swan-
son suggested finding a bridging term, B, which can be
found in the literature on both A and C. If a closer look at
such appearances in literature shows that A causes B and
B influences C, this might support the hypothesis of A inf-
luencing C.

In one of his examples, Swanson was interested in the
hypothesis that magnesium deficiency can cause migraine
headaches. In this case, migraine played the role of C and
Magnesium played the role of A. At that time, there were
38,000 articles about magnesium and 4,600 articles about
migraine in Pubmed, with no direct evidence of any con-
nections between the two. However, Swanson found seve-
ral bridging terms B and more than 60 pairs of articles
connected A to C via the terms of B. For example, in mag-
nesium literature there is a statement that magnesium is a
natural calcium channel blocker. On the other hand, in
migraine literature there is the statement that calcium
channel blockers can prevent migraine attacks. (the Cal-
cium channel blocker plays role of B in this case.) Simi-
larly, he connected the facts that stress and type A beha-
viour can lead to loss of magnesium in the body, while
stress and type A behaviour are also associated with mi-
graine. Also, in the magnesium literature, he found that
magnesium has anti-inflammatory properties and, in the
migraine literature, that migraine may involve the sterile
inflammation of cerebral blood vessels. In this way, he
found 11 pairs of documents that were, when put together,
suggestive of and supportive for a hypothesis that magne-
sium deficiency may cause migraine headaches.

Swanson tested his method on different problems and
actually found hypotheses, unknown at that time, which
were later confirmed by clinical trials. His applications
include connecting fish oil and Raynaud’s syndrome, anti-
cipating adverse drug reactions, etc.

We believe that this method provides a very valuable
base for knowledge discovery in huge textual databases.
In our paper (Urban~i~ et al., 2007), we mention several
researchers who followed his idea and applied it to diffe-
rent problems. In the same paper, we also upgraded his
method by proposing a new way for selecting hypotheses.
The question we wanted to answer was: Being interested
in phenomenon C, how do we find a candidate agent A as
a potential cause of C? In other words, being interested in
migraine, why did Swanson focus on magnesium and not
on something else?  Swanson is not very specific about
this choice in his paper and he comments that success de-
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pends entirely on the knowledge and ingenuity of the
searcher. In our method, to explain phenomenon C, we
are looking for interesting rare terms in literature about
C. Then we inspect literature about these rare terms and
look to see if they have any intersections via joint terms.
From these joint terms, candidates for term A are selected
and a hypothesis that A influences C is tested using Swan-
son’s ABC model. We tested our method (called RaJo-
Link) in the area of autism and found previously unk-
nown relations that were evaluated by a medical expert as
interesting and promising, helpful towards a better under-
standing of this complex phenomenon.

3 Sharing and Upgrading Knowledge
in Collaborative Settings

New media and computer networks enable business, me-
dicine, science, etc. to be done in a collaborative setting
without geographical boarders - resulting in eBusiness, e-
Medicine and eScience. Due to this development, networ-
ked organizations are becoming increasingly important.
Their activities are facilitated by the use of shared infra-
structure and standards, decreasing risk and costs. A vir-
tual enterprise is a specific form of networked organiza-
tion (Camarinha-Matos and Afsarmanesh, 2003) in which
a group of organizations or individuals voluntarily join to
share their knowledge and resources in order to better
respond to a particular business opportunity through col-
laborative work, supported by information and communi-
cation technologies. This greatly increases the possibilities
of choice since one can select their co-workers across or-
ganizational and geographical boarders, having their com-
petences to accomplish a task at the front of the mind.The
networked organization is as strong as it is capable to use
potential of all its members and combine it into a success-
ful way. As knowledge is one of the most important assets
of a network, the knowledge of the members should be
shared and combined in order to enable the successful
functioning of the network as a whole.

A specific technical infrastructure is needed to sup-
port networked organizations in their activities. One of
the important issues to be covered by this infrastructure is
collecting dispersed information from partners, storing it
in a consistent, understandable, computationally accessib-
le and flexible way and making it available to the partners
of the network and to the external audience. This functio-
nality is available through web systems and can be achie-
ved successfully using available techniques and tools (Jor-
ge et al., 2003). So, in principle, could we now work suc-
cessfully with anybody in the world?

Things are not that simple. Kling and Lamb (2000)
pointed out that interorganizational computer networks
are also social networks where relationships are complex,
dynamic, negotiated and interdependent. They claim that
the organizational changes required when “going digital”
are often neglected and refer to them as the “hidden costs
of computing”.

We experienced this in a virtual enterprise SolEuNet
(http://soleunet.ijs.si), where 12 academic and business
partners from 7 European countries joined forces with
the aim of offering their data mining and decision support
expertise to the European market. Collaborative work by
geographically dispersed teams had a well established In-
ternet support and infrastructure (Jorge et al, 2003), the
participants were professional experts and really devoted
to the project. However, since the engineering side of the
project did not have a suitable counterpart in the organi-
zational aspects, the organizational model evolved
through different stages mainly on the basis of lessons
learned during the project - including the “discovery” of
the danger of information asymmetries, the importance of
the IPR issues and the key role of building trust among
the partners of the network (Lavra~ and Urban~i~, 2003).
The main direction of these changes was towards increa-
sed flexibility as, in the final model, every partner on the
network was given the opportunity to be the net broker in
particular projects. This resulted in enhanced choice of
project partners and consequently in less tensions bet-
ween them. The need for additional efforts in knowledge
management (Smith and Farquhar, 2000) needed to be
fulfilled since in such a model, the information and know-
ledge needed for the role of a net broker had to be orga-
nized, stored and maintained in a way that made it acces-
sible to all partners (Jermol et al., 2004).

One of the lessons learned was that trust modelling
and management should be a part of knowledge manage-
ment when establishing and managing a virtual enterpri-
se. A more detailed discussion with examples is provided
in (Lavra~ et al., 2007).

Partners in a collaborative setting must face the
psychological challenge of shifting from a culture of the
enterprise and motivation of the individual towards a net-
work culture where sharing knowledge brings advantages,
not danger – providing that IPR issues are properly hand-
led. The concept of network intelligence as the capability
of going beyond fixed individual identity through dialo-
gue, mutuality and trust (Palmer, 1998) is an unavoidable
counterpart to the technological preconditions of networ-
ked organizations. Building this kind of intelligence is a
long-lasting but very important process, which should be
strongly encouraged in society, starting with the education
system, which, unfortunately, still strongly prioritises indi-
vidual competition over cooperation.

5 Conclusion

As knowledge is becoming one of driving forces in our
economy and society, it is important to support its deve-
lopment, sharing and use in an efficient way. This is diffi-
cult, due to the fact that information is growing so fast and
that it is very dispersed. In this paper we presented some
technical ideas to bridge these problems, and also pointed
out some non-technical issues connected with it.

We also presented our belief that education programs
should and could support the process by preparing the
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next generations for the use of knowledge technologies
and also by educating them for work in the collaborative
settings required. Both are unavoidable for solving the
complex problems of today and of tomorrow.
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This paper details a model of game-based learning and suggests how this can be applied to both the playing of computer ga-

mes and learning within the classroom environment. The authors document the results from a University level course, crea-

ted in a role-playing form for designing educational games and highlights the student’s attitudes and beliefs regarding game

design as a career. They also suggest that educational games can be used successfully for the transfer of knowledge to do-

mains outside the world of computer games and highlights several case studies in the area of health and medicine.

Key words: game-based learning, recursive learning loops, games for learning

Igre za u~enje in u~enje iz iger

V prispevku je predstavljen model u~enja na osnovi iger in mo`nosti uporabe modela v razli~nih okoljih: pri igranju iger kakor

tudi pri uporabi iger za u~enje v razredu. Opisane so izkušnje in rezultati te~aja na univerzitetni ravni, ki je bil zasnovan kot

role-play igra, ter mnenja študentov o poklicni karieri na podro~ju koncepcije iger za u~enje. Znanje, pridobljeno s pomo~jo

iger za u~enje, je mo~ uspešno uporabljati in prenesti v razli~ne domene izven ra~unalniških iger, kar je prikazano na  prime-

rih in študijah iz zdravstva.

Klju~ne besede: u~enje na osnovi iger, rekurzivne zanke u~enja, igre za u~enje

Games for Learning and Learning 
from Games

1 Background and Introduction to
Game-Based Learning

Over last few years an emerging trend been observed to-
wards games in the area of e-learning. From early isolated
reports on conferences and books reflecting on possible
application of digital games for learning purposes (Gee,
2003), more and more practitioners and researchers have
embraced the idea, including the e-learning community.
In 2006 one of the biggest European e-learning conferen-
ces, Online Educa in Berlin, introduced a special game
track. The two day session hosted an open discussion bet-
ween academics, teachers and industry practitioners, focu-
sing on the potential of game-based learning in Universi-
ties and lifelong learning institutions as well as possible
software solutions.

The discussions are primarily focused on the Pros and
Cons of applying games for learning and trying to find
answers to questions like Why don’t we use games more
often in classrooms? Often, the difficulty of finding games
that cover the curricular topics is pointed at, as well as the
low tolerance of that environment towards games, where

they are often perceived as an unserious activity, with
some lecturers fearing that the learning objectives would-
n’t be reached. Others might encounter difficulties with
the technical resources that schools are lacking. Another
important factor is the quality of the games intended for
learning, where games should have an explicit learning
purpose and can be used, adapted and adopted for sup-
porting, improving and fostering the learning processes
(SIG-GLUE).

Kasvi (2000) lists the seven requirements, suggested
by Norman (1993), for an effective learning environment
as:
1. Providing a high intensity of interaction and feed-

back;
2. Having specific goals and established procedures;
3. Be motivational;
4. Provide a continual feeling of challenge - not being so

difficult as to be frustrating or so easy as to create bo-
redom;

5. Providing a sense of direct engagement with the task
involved;

6. Providing the appropriate tools that fit the task; and 
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7. Avoiding distractions and disruptions that destroy the
subjective experience.
Kasvi (2000) suggests that computer games fulfil all

of these requirements and believes that they “satisfy them
better than most other learning mediums” (p.6). Howe-
ver, it is very difficult to find a game that includes a lear-
ning curriculum that is appropriate for different schooling
levels. Popular games such as ‘Maths Blaster’ from Viven-
di Universal, has captivated children but only targets ages
8 to 9 years. Even if the game were upgraded to include a
higher level of mathematics, it would be doubtful if to-
day’s 14 year old students would play this type of game.
But take a constructivists point of view and ask that same
student to design an educational game, the response
would be quite different, as described in chapter 3.

Today’s students are captivated by computer and con-
sole video games. Humans have always used games of all
types for learning - from playing with blocks for counting
skills through to flight simulators for more specialised
skills (Pivec, 2006). Although the skills involved when
playing games differ dramatically from those needed to
create one, players exhibit the same addictive nature seen
in a person who is driven to succeed. A computer game
can take anywhere between 3 months and 3 years to crea-
te. From the initial concept, design, coding, testing and er-
ror correction through to the artwork, music, packaging,
promotion and distribution, developers must stay focused
and committed to the project throughout this entire time,
often doing tedious tasks but always learning new and in-
novative techniques for their craft. These people are usu-
ally young adults and have also been avid game players
themselves. They learn in a different way from the earlier
generations and are often motivated by instant feedback
and rewards for success.

Game-based learning can be applied as an additional
option to classroom lecturing. The intention of game-ba-
sed learning is to address new methods of ICT based in-
structional design while at the same time providing lear-
ners with the possibility of acquiring skills and competen-
cies later required in the business world. By means of di-
gital games, and digital educational games especially, lear-
ners should be able to apply factual knowledge, learn on
demand, gain experiences in the virtual world that can la-
ter shape their behavioural patterns and directly influen-
ce their reflection, etc.

2 Recursive Loops of Game-Based
Learning

Based on the example of an educational adventure game,
let us consider how and when learning occurs when lear-
ners interact - e.g. playing a game. The main characteristic
of an educational game is that the instructional content is
blurred by game characteristics. The game should be mo-
tivating, so that the learner repeats cycles within a game
context.While repeating e.g. playing a game, the learner is
expected to elicit desirable behaviours based on emotio-

nal or cognitive reactions resulting from interaction with
and feedback from the game play.

The purpose of an adventure game is entertainment
or edutainment. In adventure games, there are very com-
plex environments - i.e. microworlds - with no determini-
stic problem representation. An example of a typical edu-
tainment game is Chemicus (by publisher Heureka-Klett;
or TIVOLA for the US market), a puzzle-adventure game
for the self-directed learning of chemistry. Similar to Che-
micus, one can find an entire series of titles e.g. Physicus,
Hystorion, Informaticus, etc. from the same publishers
and built upon the same game concept.

Adventure games use the intrinsic motivation of the
player to explore the game world. Intrinsically motivating
games incorporate learning activities in this game world.
To increase the immersion of the player, the game offers
an extensive story at the start, often related to some mur-
der or mystery. The game characters have to solve the
mystery by solving a number of interrelated problems. In
each case, the problems are part of the game and the pla-
yers are motivated to seek the knowledge to provide a so-
lution in order to continue. In this game, enjoyment is
strongly related to the learning activity, which can be vie-
wed as a desirable outcome.

Commercial computer games are known for creating
social environments and cult followings surrounding the
gameplay, character attributes and the player’s abilities,
and this is where affective learning occurs (Kearney and
Pivec, 2007). Garris et al., (2002) describes affective lear-
ning as containing “feelings of confidence, self-efficacy, at-
titudes, preferences and dispositions” (p.457). Skills-based
learning appears to comfortably fit within the micro game
cycle (figure 1), or the levels within the game. For exam-
ple, Rosser et al. (2007) found that playing commercial ac-
tion games improved the surgical skills of laparoscopic
physicians and decreased their error rate. There was no
documented debriefing session for Rosser’s study and it is
assumed that the development of technical or motor skills
occurs within the game itself.

Figure 1 also shows how player ability and experien-
ce affects the challenge element and the level of learning
(the Zone of Proximal Development), and how the level
of cognitive challenge can be appropriate for the learner’s
current abilities.The model shows the inclusion of instruc-
tional design and game characteristics as critical elements
of a game, enabling the achievement of the learning out-
comes, as well as the additional factor of player ability.
Defining learning as the acquisition of knowledge or skills
suggests that Game-Based Learning is the vehicle that fo-
sters the acquisition of the learning outcomes. The model
includes a time element to allow the player to progress
through the game, increasing their knowledge and acqui-
ring new levels of ability. This suggests that knowledge -
declarative, procedural and strategic - is acquired over
time and that abilities or skills are incremented through
experience.

This model can also be applied to role-play within the
classroom. As the student’s abilities are supplemented
(through tuition or guided instruction), their knowledge
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Figure 1: The Recursive loops of Game-Based Learning (Kearney & Pivec, 2007).
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and skill level is incremented and they move to the next
level or next phase of the project. The role-play course on
game design detailed in the next chapter was structured in
such a way that the students added to their game design
concept as their knowledge and skill increased.

3 A Game About Game Design: 
Role-Play in the Classroom

This chapter documents an educational game design cour-
se created by the authors and taught to 75 information de-
sign students at the University of Applied Sciences of
Joanneum in Austria, where we wanted to introduce this
topic to the new generation of potential game designers
and make them aware of this new discipline and its speci-
fics. The challenge for students was to create a concept
proposal for a publisher of educational games. Based on
the course work and results, we analysed how the students
perceived the area of educational games for teaching and
as a career path.

The class was a role-play game itself i.e. a  game about
designing a game, where students had to work in teams to
create a game design company and take a specific role
and responsibilities within the team - e.g. game producer,
game developer, programmer, etc. - to contribute to the
task accomplishment. The progress of the work and the
problems they encountered were documented in the com-
pany blogs (as an example, see http://legalaliengames.
blogspot.com/, the blog of “the best in the show” group)

The course covered topics including the process of
commercial game design, taking into consideration the
pedagogical design required to achieve the desired lear-
ning outcomes. When we design games for learning, both
the target audience and the learning outcomes have to be
considered in the initial conception of the game. In this
way, teachers can easily recognise the value of this resour-
ce and the possibilities of including such games in the cur-
riculum. Aspects of educational game design are tackled
more in detail in (Pivec, Koubek & Dondi, 2004).

The game concepts ranges in excellence in areas from
the innovative use of technology to their possible market

potential. The class finished with the presentation of the
Golden Pineapple awards for concepts (Golden Pineap-
ple Award, 2006).Two of the awarded concepts were focu-
sed on medical content (Figure 2).Anaphylactic from Du-
dary Entertainment is a real time strategy game introdu-
cing the principles of the immune system of the human
body. Keep Me Alive from Stardust Enterprises is an ICQ
game focusing on various infectious diseases and how to
prevent and treat them. It also has the potential to inclu-
de real pharmaceutical products as well as relevant medi-
cal advice.

The students were surveyed both before and after
completing the course, both on their opinion on games in
general and regarding the potential of application of ga-
mes for learning. We also inquired into the motivational
momentum of designing a game in terms - if they were
more motivated and achieved better learning results. Ba-
sed on this survey, we also wanted to assess if they saw
educational game development as a possible career path.

On the post survey, 66% of the students agreed that
designing educational games was a highly motivational
topic and suggested that they now felt competent enough
to write a professional educational game concept docu-
ment. They also agreed that designing educational games
could provide future career opportunities, though only
35% of them would consider this for their own career.The
majority of the students found the course to be successful,
with 70% of the students enjoying the topic despite not
considering themselves to be game players.Those who did
play computer games, only did so for recreation and had
not involved games in any of their schooling. However,
upon completion of the course, 60% of the students sug-
gested a preference for using games to learn.

4 The Application of Game-Based
Learning

With the intention of outlining the potentials of applying
games in the area of medicine (as a serious discipline in
contrast to the computer games that are often seen simply
as a leisure activity or even as a waste of time), some

Figure 2: Student Designs
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known and documented cases of the application of game-
based learning targeting various user groups are presen-
ted. The cases vary from an educational game created for
interdisciplinary learning to context based environments
supporting the application of specific knowledge for me-
dical and veterinarian students and the application of
commercial-off-the-shelf games (cots) to improve the la-
paroscopic performance, embedded in the curricula.

Suzanne de Castell and Jennifer Jenson from Canada
created Contagion, a role-playing adventure game foste-
ring interdisciplinary learning and targeted at children
aged 10-15 (de Castell and Jenson, 2006). The game is ba-
sed on traditional school subjects and related fields such
as technology, biology and medical sciences, as well as hu-
man and social sciences. The goal of the game is twofold.
On one hand, the game should introduce health related
topics and educate players through “serious play” about
diseases such as Severe Acute Respiratory Syndrome
(SARS),West Nile Virus (WNV),Avian Flu and Acquired
Immune Deficiency Syndrome (AIDS), as well as possib-
le preventive behaviours. On the other hand, the game
also provides a career preparation environment; where
players can learn about and role-play various occupations
of interest e.g. community health officer, physician or me-
dical researcher. The player entering the game world
chooses one of these roles, which effects the development
of the game play and the point of view on the situation
throughout the game. In the game, the player is confron-
ted with the situation of a medical and humanitarian cri-
sis and acts out the situation differently based on the res-
pective role. The majority of the learning is based on acti-
ve exploration.

At the University of Edinburgh, students interact
with virtual patients from their first year of study through
to completion. The virtual patients are related to various
curricular topics enlivened with narrative elements, thus
creating a realistic context (Begg et al., 2006). Each stu-
dent interacts with the same virtual patients - e.g. George
- several times throughout their study. His condition gets
more complicated as they progress in their studies. The
aim of George is to provide an opportunity to apply con-
cepts learned in isolation - e.g. the social and cultural fac-
tors of health and communication skills. By interacting
with these virtual patients, students are role playing as a
“doctor” until the end of their education, when they ac-
tually become doctors. Labyrinth is a similar application
based on the virtual patients and realistic scenarios that
were created for the College of Medicine and Veterinary
Medicine’s Learning Technology Section at the Univer-
sity of Edinburgh. The scenarios are focused on decision-
making, i.e. the students’ decisions and courses of action
influence further development of the scenario. At the
start, the student is placed in the role of being in charge of
an admissions unit at the start of the night shift. The stu-
dent is confronted with a situation based on a short des-
criptive text and asked what to do next. They are offered
a set of choices, some of which are more appropriate than
others. Based on the development of the scenario, they
get feedback on their reflection and choices made. With

technology - i.e. virtual scenarios - one has the advantage
of being able to restart the session and repeatedly try out
“what if” reflections.

Newly published research suggests that video games
may be a teaching tool for training laparoscopic skills
(Rosser et al., 2007). The study involved thirty three male
and female surgeons with various specialities and was
centred at the Rosser Top Gun Laparoscopic Skills and
Suturing Program, where the goal is to build skill sets that
enable surgeons to function effectively in the video-en-
doscopic surgical environment. One part of the study inc-
luded playing three cots video games. At the end of the
study the results of laparoscopic performance were grou-
ped in categories based on gaming experience - i.e. past
players and current players - and demonstrated skills in
the games as a part of the study before comparing them to
the laparoscopic results of the non-players. The published
results showed that current video game players made
32% fewer errors (P=0.04), performed 24% faster
(P=0.04) and scored 26% better overall (time and errors)
(P=0.005) compared with their non-paying colleagues
(Rosser et al., 2007). Based on the research carried out,
Rosser argues that video games “may help reduce the
technical interface between surgeons and screen-media-
ted applications”, thus contributing to improved perfor-
mance in laparoscopic surgery in terms of faster comple-
tion and fewer errors.

5 Conclusions

In many cases, the application of serious games and simu-
lations for learning purposes provides an opportunity for
learners to apply acquired knowledge and to experiment
and get feedback in form of consequences, thus getting
experiences in a “safe virtual world”. There are specific
educational domains where game-based learning con-
cepts and approaches have a high learning value. These
domains are interdisciplinary topics where skills such as
critical thinking, group communication, debate and deci-
sion making are of high importance. Such subjects, if lear-
ned in isolation, often cannot be applied in real-world
contexts.

Games can provide the motivation to learn, increa-
sing the likelihood that the desired learning outcomes will
be achieved. Learning is defined as the acquisition of
knowledge or skills through experience or practice, and
what better way to learn than through a game.
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Last decade’s technological developments in the field of information technology have boosted its range of uses in distance

education and given new dimensions to this type of education. Distance learning nowadays is practised in several theories,

each differing from the other in its formal access, in the analysis of its teaching and learning materials, in its methods and ran-

ge of counselling and the range of its communication with participants, as well as in its didactic concept of preparing and for-

ming learning materials, etc. Distance education is an important criterion for new communication trends in education. There-

fore, it shall be covered more thoroughly in this work.

Key words: Distance learning, distance education, distance teaching and learning models, didactic models, communication

models, web-based education, web-based learning material

Modeli izobra`evanja na daljavo in novi komunikacijski trendi v pou~evanju

Povzetek: V zadnjem desetletju je napredek na podro~ju informacijsko-komunikacijskih tehnologij odprl nove mo`nosti pou-

~evanja in u~enja na daljavo  in s tem dal temu podro~ju nove dimenzije. Z izobra`evanjem na daljavo se danes ukvarja mno-

`ica teorij, ki se medsebojno razlikujejo po formalnem pristopu, po analizi gradiva, po obsegu in na~inu svetovanja in komu-

nikacije z u~enci, po didakti~nem konceptu priprave in oblikovanja gradiv itd. Izobra`evanje na daljavo pomeni tudi pomem-

ben kriterij komunikacijsko – didakti~nih trendov v izobra`evanju, ki jih bomo v tem prispevku analizirali.

Klju~ne besede: U~enje na daljavo, izobra`evanje na daljavo, modeli u~enja in pou~evanja na daljavo, didakti~ni modeli, ko-

munikacijski modeli, spletno izobra`evanje, spletno orientirani u~ni materiali, 

Distance Education Models and New 
Communication Trends in Education

1 Introduction

The results of sociological as well as pedagogical and
psychological research (Gerli~, 2000) in our country indi-
cate an increasing tendency toward changes in the field of
education, with an increasing amount of interest in school
reform(s) being recorded throughout this part of the
world relating to well-developed educational systems. Po-
litical, economical and technical changes, as well as the de-
velopment of the democratic society, have led to the need
for some crucial changes in the existing school (educatio-
nal) system, which – in its present situation – often finds
itself in a state of social, pedagogic (educational) as well
as financial crisis. Some of the most developed countries
find themselves today on a firm course toward a develop-
mental phase called information society. This new type of
society tends to solve the problems of industrial produc-
tion coming to a halt through a mass introduction of ro-
bots and computers, as well as through the powerful deve-
lopment of education and research. Such a society puts

much emphasis on the role of the process of providing the
educational system with informational technology when
introducing modern information and communication
technologies as well as when searching for more modern
and more innovative forms of learning and teaching
(Roblyer, Edwards & Havriluk, 2001). A society such as
this feels and is increasingly becoming aware of the chan-
ges in its own society and in the human activities that in-
dicate the need for an improvement of the existing educa-
tional systems as well as the adjustment of the latter to
modern needs in the educational process. The solutions
that are on their way or that are already available in the
field of telecommunications as well as in the field of infor-
mation technology make it possible for the experts to es-
tablish a number of new forms of educational environ-
ment where the process of so-called distance teaching and
learning is gradually gaining importance.

Distance teaching and learning represent the form of
direct or indirect education, respectively, where there is a
physical or even time-based separation between a teacher
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and a learner. The teacher or tutor consequently checks
the learner’s progress. The teaching and learning mate-
rials are communicated over long distances in print for-
mat or in electronic form with the help of various media.
As Keegan et al. (2003) puts it, distance education and
learning represent a form of indirect education that enab-
les the learners to learn in their own (i.e. home) environ-
ment or in a distant environment. This form of education
is very popular and widely used in the process of perma-
nent education involving people who have already finis-
hed some form of formal education and who now want to
extend their knowledge and skills or to qualify for some
other job or gain some additional skills useful in their
work experience. Distance teaching and learning is aimed
at all those who want to gain some additional education in
their particular field of activities, because the very system
of distance teaching and learning is a very flexible one
and at the same time enables anonymity over the whole
course.That is exactly why we can find people of nearly all
ages involved in the process of distance teaching and lear-
ning. Thus, this system also represents an important ele-
ment of permanent, i.e. life-long, learning.

2 Commucinological and ditactic
analysis of the development od 
distance education

Distance teaching and learning around the world boasts a
long tradition. As stated by Bregar (1998), it is not somet-
hing that has been invented recently, but had already exi-
sted in some form or other since the eighteenth century,
from when the first beginnings of distance teaching and
learning can be traced. The development of postal servi-
ces and printed materials, for example, enabled people li-
ving in distant parts of North America to educate them-
selves on their own without having to attend any of the
then rather traditional, remote educational institutions
that were beyond their reach. The knowledge that these
people gained in this way was – thanks to some appropria-
te evaluation systems and certificates – valued as formal
education. However, it was only in the second half of the
nineteenth century that the process of distance teaching
and learning started to appear more widely, when the so-
called system of correspondence-based education was suc-
cessfully introduced in the USA, Canada, Australia, Swe-
den, Germany and Great Britain (Gerli~, 2000). The
knowledge acquired in this way too was also – thanks
again to appropriate evaluation systems and certificates –
valued as formal education. The methods used in this cor-
respondence-based education depended greatly on the
stage of the development of the mainstream educational
forms and educational processes, especially on the deve-
lopment of technology, i.e. technological development.
The use of mass media has been on the increase and has
contributed greatly to the increasing number of commu-
nication channels available, i.e. channels of knowledge
and information transfer. The more that educational tech-

nology – and the various forms of computer-assisted edu-
cational forms, group work and project-based work along
with it – has developed, the more the system of distance
teaching and learning has opened up and become ready to
take on new ways of working. Thus, the process of distan-
ce teaching and learning can – according to Taylor (Bre-
gar, 1998) – be divided into four individual generations or
periods, respectively, which – in order to present them in
a transparent way and in order to make a better analysis
– can be united and presented as a system of the so-called
didactic models (Gerli~, 2000) as follows:

First-generation model, which is based on the so-cal-
led correspondence models; where the text is based on the
form of a two-way written communication, i.e. on the cor-
respondence between the teaching staff (teachers) on the
one hand and the participants of this form of distance
teaching and learning (students) on the other. (See the
classical didactic triangle shown in Figure 1.)

Second-generation model based on various forms of
multimedia that represent some new media used in the
transfer of knowledge or teaching and learning materials,
the purpose of which is to enrich the already existing prin-
ted materials, e.g. audiotapes, videotapes, materials for
computer-assisted learning and interactive video. Thus,
the written or printed materials, i.e. text-based materials,
represent only one of the sources, whose importance in
the correspondence model, however, has been lost. (See
the corrected didactic triangle shown in Figure 2.)

Third-generation model based on the systems of di-
stance teaching and learning in the literal sense of the
term.We can talk about this form of distance teaching and

Figure 1: Communicological and didactic 1st generation
model of distance education

Figure 2: Communicological and didactic 2nd generation 
model of distance education
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learning when there are many different sources of know-
ledge at our disposal (e.g. radio,TV, audio-conferences, vi-
deoconferences), which render possible a knowledge
transfer over distances that requires on the part of parti-
cipants a higher and higher level of external and internal
interactivity, i.e. communication. (See the didactic square
shown in Figure 3.)

Fourth-generation models characterised by flexible
learning, which is based on interactive multimedia sys-
tems, on computer-assisted intranet communication, on
an intranet itself, as well as on some of the more recent in-
formation and communication technologies (Internatio-
nal Knowledge Technologies (IKT)). The current period
has seen a much higher level of interaction between indi-
viduals, and has done so with the use of various multime-
dia and Internet-based teaching and learning aids, whose
main purpose is to give the learners more independence
and greater flexibility in the process of their learning, thus
assuring the highest level of external and internal interac-
tivity – i.e. communication – in the didactic as well as the
communicological sense. (See the didactic polygon shown
in Figure 4.)

3 Other important sub-system of dis-
tance education

Lessons and lectures in their basic form always represent
a deliberate action, i.e. planned and organised forms of
education, which particularly holds true in the process of
distance teaching and learning: it is purposeful, since it de-
termines in advance what the participants should acquire;
it is planned, because the teaching and learning materials

are chosen and arranged into a series of logic and time-
bound units, because the educational process follows in its
steps the methods and techniques predicted, and because
it is aimed at attaining some educational goals that have
been set systematically and deliberately. And finally, di-
stance teaching and learning is an organised activity, since
it is carried out in specific institutions, at a specific place,
at a specific time, and is undertaken by staff that have
been appropriately trained in their task. Thus, we can
show the results of the system analysis of the distance
teaching and learning process (Gerli~, 2000) in the form
of four crucial interactively interconnected sub-systems:
the professional, the technological, the organisational, and
the didactic sub-systems (Figure 5).

The professional sub-system of distance teaching and
learning is based on the short-term and long-term prepa-
ration of teaching and learning materials. It leads to a dee-
per understanding and mastery of the knowledge and
skills by both the teacher and participant. The participant
is not supposed to master all the knowledge at the expert
level only, but he/she should also be able to operate with
the knowledge given to him/her in the same way as his/her
tutor (teacher), who – on the other hand – is (or should
be) able to pick out from a huge mass of data and know-
ledge the particular bits and pieces that may be of great
help or interest to the student. Thus, it is the ability to
choose accurately particular information out of a huge
quantity of knowledge and 

the ability to transfer this particular information to
the participant(s) that is of utmost importance, as well as
the ability to deliberately make such pieces of informa-
tion an integral part of the curriculum that – on its part –
determines which subjects should be taught and the order
in which these subjects should be taught as well as how
much time should be given to them. Here, we also have to
bear in mind the lesson plan, which helps realise the aims
stated in the curriculum by assigning within each indivi-
dual subject the extent of the knowledge that should be
acquired by the student in this particular subject, as well
as by rendering possible the correlation of individual sub-
jects. Thus, the professional sub-system is based on scien-
tific accuracy and correctness and, furthermore, on the
suitability of the teaching and learning materials as well as
on the process of systematisation. It is also based on the
level of respect paid to the learner’s developmental stage

Figure 3: Communicological and didactic 3rd generation 
model of distance education

Figure 4: Communicological and didactic 4th generation 
model of distance education

Figure 5: Sub-systems of distance education
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and on its capability of establishing a link between theory
and practice. It also indicates the possibilities of coordina-
ting individual subjects, as well as the evaluation and en-
hancement of the learner’s progress and success. It is
exactly this last requirement that is of utmost importance,
since it is based on the learning process, which must be
� reasonable (i.e. it must be based on the learner’s un-

derstanding);
� economical (i.e. it must lead to the desired goal in the

shortest period of time possible and with as little
energy and financial means used as possible, which,
however, must include the use of appropriate teac-
hing and learning aids);

� real (authentic; i.e. it must be closely connected with
the environment in which it takes place);

� rational (i.e. it must lean on the theories of the
psychology of learning, which recommends certain
appropriate techniques of the acquisition of knowled-
ge); and

� evaluation-based (i.e. the teaching and learning pro-
cess must include certain different ways of evaluating
the extent of the knowledge acquired by the learner).
The technological sub-system of distance teaching and

learning is based on the recent idea that the quality of di-
stance teaching and learning depends on the educational
technologies used, which can basically be divided into two
groups: the developmental technologies on the one hand,
and the teaching technologies (Scheffknecht, 1999) on the
other.

In the course of the development of the teaching and
learning process, the technology is made up of the softwa-
re and the hardware that are used in developing and pre-
paring the teaching and learning materials and that thus
determine
� the final products (various types of teaching and lear-

ning materials used in the process of distance teac-
hing and learning, e.g. printed materials, web-based
materials, sound-based materials, videos);

� the program tools needed for the construction of the
entire course of distance teaching and learning or its
components, respectively (programming languages,
graphic tools, multimedia tools, authoring systems,
etc.);

� the program tools enabling the execution of the pro-
cesses of distance teaching and learning; and

� the basic hardware needed for the production part of
the development of teaching and learning materials.

In the course of the transmission of the teaching and
learning process, the technology is made up of the softwa-
re and the hardware that analyses and determines glo-
bally the following:
� The basic teaching and learning goals, which we want

to reach in the process of distance teaching and lear-
ning (e.g. active cooperation, management of know-
ledge, assistance with working processes, asynchrony
and synchrony in the educational process, evaluation
of knowledge).

� The various types of transmission of educational pro-
grammes (transmitting media) and technologies used
for the transmission of educational programmes (e.g.
traditional, multimedia, web-based ones).

� The software and hardware of the users.
The organisational sub-system is based on the ambi-

tion to optimise and rationalise the educational system.
Within the production and work processes, however, this
ambition is not new – it has already been present and
emphasised as well as explored to an increasing extent for
some time. The heads of the production firms have
already come to the conclusion that only a well-prepared
and well-organised working process can run smoothly,
without interruptions, being successful in both the econo-
mic and the technical sense. Therefore, some of the ele-
ments of organisation science have also been implemen-
ted in the process of distance teaching and learning. The
essence of this sub-system is a comprehensively described
methodical and methodological approach that provides
for the analysis of all teaching and learning situations as
well as an accurately outlined scheme of work (execution)
based on this analysis. According to this, Debevc (Gerli~
et al., 2002) divides the experience gained in this field into
the following three distance teaching and learning mo-
dels:
� The model of independent education;
� The model of a distributed classroom; and
� The model of open and classroom-based education.

The model of independent education (Figure 6) repre-
sents one of the most interesting and current models of di-
stance teaching and learning and is in fact the most fre-
quently used model. In this model, the participants (i.e.
the learners) stay at home and receive the teaching and
learning materials in the classic or electronic form – on
floppy discs or CD-ROMs. The participants also receive a
certain amount of the teachers’ additional notes and in-
structions containing hints for the participants as to what
the latter should especially be careful about while stud-

Figure 6: Model of independent distance education
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ying these materials and which parts of the learning mate-
rials are of greater importance and need to be studied
more thoroughly, etc.Teaching and learning materials of a
higher level are made up of video and sound recordings of
lectures, which can be accessed by the participants at any
time, thus making the participants totally independent
from any specific time and place in which the process of
distance teaching and learning occurs. Owing to the rapid
development of information technology, it can be expec-
ted that the participants will be connected more fre-
quently via the Internet with school and educational sys-
tems as well as information systems.

Indirect communication taking place between lear-
ners and teachers can – with regard to what sort of tech-
nology the learners can access – be carried out with the
help of telephone and/or fax machines, as well as video-
conference systems.The process of direct communication,
on the other hand, uses traditional postal mail, e-mail,
sound-based mail, and – recently – video-based mail. For
successful independent learning and to tackle the exerci-
ses, the participants can receive special mail packages
containing all the elements that are necessary for the par-
ticipant in their undertaking of the exercises in a particu-
lar field or area.

The model of a distributed classroom (Figure 7) is a
classical model, where lectures can be transmitted (i.e.
broadcast) from one place to many educational centres.
Here, an educational institution makes use of several edu-
cational centres throughout the country, where the parti-
cipants of this form of education are assigned so-called tu-
tors who usually help the teachers. The latter occasionally
visit these educational centres; however, videoconference
systems can be used to establish a connection between the
main educational institution on the one hand and the edu-

cational centres mentioned above on the other. In such
cases, the teacher does not need to travel to individual
educational centres. The distribution of teaching and lear-
ning materials is the same as in the case of the model of
independent education, which means that the participants
are given their teaching and learning materials in classical
or electronic form. The participants also receive the texts
of the lectures and various navigational systems for better
orientation in their learning. A higher level of transmit-
ting teaching and learning materials is made up of multi-
media-based video and sound clips stored on floppy discs
or DVDs or transmitted via the Internet.

The third model – which is the most expensive and
thus not as easily affordable for educational institutions –
is the model of open and classroom education (Figure 8).
Here, a teacher presents a lecture that, with the help of a
number of video cameras and an efficient video-conferen-
ce system located in the lecture hall, as well as with the
help of a so-called quick network (e.g. multi-channelled
ISDN, high-speed optic network or ATM-network), is
transmitted (broadcast) to lecture halls in other towns
and cities that are also equipped with cameras and video-
conference systems. The participants also make use of
teaching and learning materials in the classical form that
is typical of traditional lectures. This model is – from the
teachers’ point of view – the simplest, since teaching is un-
dertaken in the traditional way. However, teachers are re-
quired to become familiar with working with modern in-
formation and communication technologies.

The didactic sub-system of distance teaching and lear-
ning is at the core of distance teaching and learning, since
it is based on all of the three sub-systems already mentio-
ned. It reflects the performer’s, i.e. the teacher’s, didactic
and methodical and methodological skill and knowledge,

Figure 7: Model of a distributed classroom

Figure 8: Model of open and classroom distance education



as well as his/her pedagogic surveillance and his/her “art
of teaching”. Since this sub-system is not as well known,
and since not much attention is being paid to it, let us have
a look at some of its essential principles or problematic
fields, which are as follows:
� An analysis of the distance teaching and learning sys-

tem as a teaching and learning process (e.g. distance
teaching and learning and their correlation with lear-
ning, with the learning sources and conditions for suc-
cessful learning, as well as the stages of learning, etc.)

� The learning and didactic principles in distance teac-
hing and learning

� The choice and arrangement of teaching and learning
materials

� The preparation and formation of teaching and lear-
ning materials (the traditional as well as the electro-
nic kind)

� The internal organisation of distance teaching and
learning (the teaching methods and the teaching
forms and techniques, as well as the structure and ar-
ticulation of an individual teaching and learning unit)

� The internal organisation of distance teaching and
learning (the teaching and learning environment, the
communication techniques, the teaching and learning
aids, the didactic and organisational requirements,
etc.)

� The special methodology of tutorship
� The evaluation of learners’ progress and the preven-

tion of bad results
� Evaluation and grading
� The information and communication technology used

in the process of distance teaching and learning, etc.

4 Conclusion 

As can be seen in this short analysis, distance teaching and
learning represents a process that is extremely detailed

and complicated and that requires a team-based approach
or work at each stage of its preparation, execution and
evaluation (Rowntree, 1994). The need for team-based
work or a similar approach is determined by the comple-
xity of the problems and the complexity and variability of
the knowledge, as well as the increasingly swift changes
occurring in the fields of professional careers, technology
and organisation, and particularly in the field of teaching
and methodology.
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One of the main issues that the European Union supports through the IST Programme is the exchange and collaborative use

of learning resources. CALIBRATE (Calibrating eLearning in Schools) brings together eight European countries to carry out

a multi-level project designed to support the collaborative use and exchange of learning resources in schools. Its main aim is

to provide a brokerage system among national repositories of educational materials. This paper reports on the main goals of

this project, which include developing an open-source technical architecture to support content exchange/collaboration bet-

ween ministries of education and other owners of educational repositories, to develop a teaching toolbox that supports the

collaborative use of learning resources, research and testing new approaches that can improve semantic interoperability re-

lated to the discovery and evaluation of learning resources. One relatively important issue developed through the project con-

cerns the guidelines with which the metadata resources in the repositories should be equipped. We will report on two major

guidelines the resources in CALIBRATE should follow. A number of practical examples of preliminary versions of tools will also

be outlined.

Key words: e-learning, metadata, repositories, learning resources

Projekt CALIBRATE

Izmenjava in sodelovalna uporaba u~nih vsebin sta eni temeljnih vodil,  ki ju podpira Evropska Unija skozi programe IST. Pro-

jekt CALIBRATE (Calibrating eLearning in Schools) povezuje osem evropvskih dr`av v ve~nivojskem projektu, katerega na-

~rt je podpreti sodelovalno uporabo in izmenjavo u~nih gradiv v šolah.Njegov glavni cilj je pripraviti izmenjevalni sistem med

nacionalnimi skladiš~i izobra`evalnih gradiv. ^lanek poro~a o glavnih ciljih projekta, med katerimi so razvoj odprtokodne ar-

hitekture, ki bo podpriala izmenjavo/sodelovanje med ministrstvi za šolstvo in drugimi lastniki skladiš~ izobra`evalnih gradiv,

razvoj u~ne orodjarne, ki bo podpirala sodelovalno uporabo u~nih gradiv, raziskave in preizkupanje novih postopkov na po-

dro~ju odkrivanja in ocenjevanja u~nih vsebin. Eden od pomembnih rezultatov dose`enih med projektom so smernice o tem,

katere metapodatke naj imajo gradiva v skladiš~ih. Poro~ali bomo o dveh glavnih smernicah, ki naj jim gradiva v projektu CAL-

IBRATE sledijo. Predstavili bomo tudi nekaj razvojnih razli~ic orodij.

Klju~ne besede: e-u~enje, metapodatki, skladiš~a gradiv, u~na gradiva

Project CALIBRATE – 
Calibrating eLearning in Schools

1 Introduction

Despite the fact that there are numerous learning resour-
ces available on the World Wide Web (WWW), there is a
constant problem of finding appropriate learning resour-
ces to use in the classroom. The CALIBRATE (Calibra-
ting eLearning in Schools) project is aimed to help with
this challenge. It will provide solutions (tools and servi-
ces) that support the interoperability and adaptability of
learning resources on the European scale. The project
brings together eight European countries to carry out a
multi-level project designed to support the collaborative
use and exchange of learning resources in schools. Its

main aim is to provide a brokerage system among the na-
tional repositories of educational materials.

In this paper, we will present the main goals of the
CALIBRATE project, discuss some problems in adapting
educational resources for international use and present a
number of illustrative examples.

2 About the project

CALIBRATE is a 6th Framework project led by Euro-
pean Schoolnet (EUN) that brings together eight coun-
tries that are interested in supporting the exchange and
collaborative use of learning resources in schools. With
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support from the European Commission’s Information
Society Technologies (IST) Programme, the project is ex-
pected to develop a European Learning Resource Exc-
hange for teachers and pupils. The work builds on the re-
sults of three previous IST projects (CELEBRATE,
ITCOLE and VALNET). Alongside eight ministries of
education (or their representatives), the project also in-
volves 17 partners from Austria, Belgium, Czech Repub-
lic, Estonia, Hungary, Lithuania, Poland and Slovenia. As
the project proposal states, the project will
� develop an open-source technical architecture to sup-

port content exchange/collaboration between mini-
stries of education and other owners of educational
repositories;

� develop an open-source, toolbox of learning that sup-
ports the collaborative use of learning resources;

� research and test new approaches that can improve
semantic interoperability relating to the creation and
evaluation of learning resources; and

� validate CALIBRATE project results in up to 100
schools using an advanced validation methodology.
The CELEBRATE (Context eLearning with Broad-

band Technologies) pilot project has demonstrated that,
although teachers are willing to use learning materials
from the WWW, this usage is seriously limited by the fact
that such materials are insufficiently available; in particu-
lar, not enough areas are covered.

The main goal of CALIBRATE was to alleviate this
shortcoming: to make the resources sufficiently available
and easily accessible to teachers. For this purpose, the pro-
ject brought together the ministries of education from
eight EU member states, each with their own repository
of learning materials. Six of the participating countries are
new EU member states, the choice of which was a consci-
ous decision with the goal of promoting educational uses
of ICT (Information and Communication Technology) in
the enlarged Europe. One partner that took part in the
project, representing its Ministry of Education, was the
University of Ljubljana (through its Department of Mat-
hematics, Faculty of Mathematics and Physics, Laboratory
for Telecommunications, and Faculty of Electrical Engi-
neering). The CALIBRATE project started in October
2005 and will run until March 2008.

The idea of this project is relatively simple, although
the underlying technology is quite advanced. Essentially,
the project will create a network or federation of lear-
ning-content repositories.The network will allow teachers
and pupils to freely access both learning resources and
learning assets (images, simple text files, audio clips, etc.)
that can be used in the classroom. The search for these as-
sets should be performed in a way teachers are already fa-
miliar with and in their own language. Technology behind
it will take care of producing and federating appropriate
searches through participating repositories.

3 Finding educational teaching 
resources

A relatively substantial amount of teaching and learning
resources is obtainable through the Internet. If we take

mathematics as an example, sites such as http://www.
mathcentre.ac.uk, http://www.e-um.si/, http://www.mathe-
online.at, http://www.matheprisma.de, http://www.math.
com and http://planetmath.org are just a few instances of
various portals where educational maths teaching resour-
ces can be found. A simple search on Google with the
keywords maths, teaching, resources provides more than
6.5 million hits. However, a survey conducted in 2005 wit-
hin Slovene teachers’ groups has shown that teachers do
not use enough of the resources that are available. The
main reason they claim for not using teaching resources is
that they need suitable teaching resources in order to be
able to incorporate information technology into their
teaching processes. The observation of the active usage of
e-materials in teachers’ work has shown that access to a
large number of e-materials (mostly due to the organisa-
tion of the Slovenian portal (SIO) with links to various
educational resources in 1995) after the (expected) initial
boom actually led to the reduction of their use in teac-
hing. Interviews with teachers showed several reasons
that led to the observed decline in usage. The quality of
electronic teaching materials (Dinevski et al, 2006), prob-
lems with distribution of the materials, difficulties in mo-
difying them and the lack of proper classification are only
some of those most often mentioned as being the most
important reasons for giving up or stopping such usage
(Jakon~i~-Faganel and Lokar, 2006).

On the other hand, the use and preparation of suitab-
le teaching materials in Slovenia is relatively challenging.
A small population (two million) and the obligation to
use only native language materials in schools mean that
the market is small and the number of potential authors
limited.

We therefore have an overwhelming amount of teac-
hing resources in other languages and a lack of suitable
ones in the Slovene language (Lokar, 2006). The same
problems were also observed in other countries. Problems
with quality suggest that the use of national repositories
with quality evaluation and/or control may be necessary.
But this would mean a significant drop in available re-
sources all over Europe. Thus, an obvious remedy of this
situation is to connect repositories and search through all
of them. As soon as we try to reduce the number of pos-
sible hits, we encounter problems with proper keywords,
different age settings in different school systems across
Europe, etc., and therefore, the reasons for initiating the
CALIBRATE became clear.

4 Main goals of CALIBRATE

CALIBRATE has been set several goals according to the
most pressing needs established by the CELEBRATE
project. Based on these goals, five work packages were
formed.

Classification of teaching resources. School program-
mes (curricula) in European countries differ significantly,
but they mostly cover the same set of topics. For learning
resources to be easily accessible, there has to be a way to
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search for them based on the curriculum in each teacher’s
own country.That is, teachers cannot be expected to be fa-
miliar with the large variety of school systems across Eu-
rope. The task of the first work package is therefore to
find the mappings between curricula in several states and
create a taxonomy – a set of keywords – with unique map-
ping to each curriculum.

Learning resource exchange (LRE). As mentioned
before, the initial availability of resources is crucial for the
success of the project. Since most countries already have
their own repositories of learning materials, the natural
step is to bring them all together. Most learning resources
are accompanied by metadata, which contain a descrip-
tion and data intended to simplify searching. The goal of
the LRE is to enable the exchange of this metadata. For
this purpose, an international standard format, LOM
(learning object metadata), is used; this has been adapted
in several minor points to better fit LRE needs. The me-
tadata in the repositories are generally not stored in LOM
format. Therefore, every participating country has to pro-
vide an interface for searching and converting its metada-
ta to LOM. The EUN office provides the central brokera-
ge system, the necessary federated search system through
all the national repositories, as well as basic software sup-
port to simplify the connection to the brokerage system.

The initial goal was to have all the metadata availab-
le in English. Unfortunately, this is generally not the case.
Other projects (e.g. Metadata Ecology for Learning and
Teaching (MELT)) have the specific goal of enriching the
metadata and providing English translations.

LeMill: a toolbox for adapting and producing teac-
hing resources. To help teachers adapt the learning mate-
rial to the specific needs of the class and share the adap-
ted content with others, a web-based authoring system na-
med LeMill is being developed. The design and adapta-
tion of learning objects in LeMill is based on the coopera-
tive model of work: the materials are stored on the web
server, and every update is instantly available to the who-
le community. All the resources in LeMill are covered by
the Creative Commons share-alike licence (Creative-
Commons (CC-SA licence)), which fits such purposes
very well. One of the problems that arose is the import of
resources from national repositories to LeMill. This is an
important part of the CALIBRATE integration, but it re-
quires the imported resources to carry the same CC licen-
ce, which is often not the case in the national repositories
(they are mostly older than the CC licence).

Despite this, the cooperative model has several ad-
vantages, especially considering the international aspects
of CALIBRATE. A suggested common scenario is the
following: a Slovene teacher finds a resource in the Hun-
garian repository using the federated search. Based on the
description (hopefully in English) in the metadata, she de-
cides that she could use it for her classes. If the resource
carries the CC-SA licence, she can import it into LeMill.
She connects with a Hungarian teacher from the LeMill
community with a request to translate the resource from
Hungarian to English (or another language with which
they are both familiar).As the last step, she translates it to

Slovene and adapts it for the Slovene curriculum. The
next time, the situation is reversed – and therefore every-
body wins. As a side effect, the quantity of content avai-
lable in mediatory languages (e.g. English) grows, so no
work needs to be duplicated the next time.

Evaluation. The evaluation of the project by a test
group of teachers is important, partly to understand the
strong and the weak points of our approach, but mainly to
create the strategy of how to disseminate the finished pro-
duct to as wide a group of teachers as possible. The eva-
luation is currently running in 20 schools in four states. A
set of expertly prepared questionnaires will be used to
judge the results.

Dissemination. The goal of the project is not only to
produce the tools, but also to educate the teachers on how
to use them and how to create new resources. We hope to
reach the “critical mass” of teachers, which will enable
further use to spread on its own.

5 Classification and metadata 

The main goal of the CALIBRATE project is to help
teachers to find and use teaching materials not only from
their own country’s repositories but from all over Europe.

The first question that usually arises is: why should
they use CALIBRATE in place of Google? Almost all re-
sources available are already indexed by Google, but it is
difficult for a text-based search engine to differentiate
between a teaching resource about “linear function” and
an article that just happens to mention “linear function”
in the context of, say, the economy. Then there is the issue
of language – standard search engines find many English
resources provided that the query is in English. But what
about finding an Estonian resource with a Slovene query?
In educational repositories, however, metadata is aug-
mented with educational information, with quality eva-
luations, with copyright information, etc., and therefore,
the search can be much more “educationally oriented”.

CALIBRATE helps with these issues by using meta-
data along with the resource. Metadata contains a lot of
information that helps the search: a simple description,
language-neutral keywords (defined by an international
thesaurus), the approximate age at which the subject is
taught, etc. A great deal of metadata already exists in the
national repositories, and missing pieces are currently
being added to them by other projects such as MELT.

An idea that seems to have even more potential is
that of curriculum mapping. This is still far from finished,
but when operational, a teacher can simply click on the
day’s lecture in the school programme and obtain all rela-
ted resources throughout Europe.

With this approach, a teacher can search through re-
positories in his own language, but the results he obtains
are often in a language he does not speak. We hope the
community process as described in the paragraph about
LeMill will help here. In the future also, solutions based
on controlled languages (see Mitamura, 1999, for exam-
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ple) could find a place in the development of learning ma-
terials.

6 Adapting educational teaching 
resources

One of the important findings during the evaluation is
that resources that are mostly text-based do not fit very
well with the needs of CALIBRATE. There are several
reasons for this:
� These resources do not “travel well” – they have to be

translated into every language to be of any use, and
the amount of work needed for translation is in many
cases nearly equal to the amount of work needed to
create the resource from scratch.

� Teachers have pointed out that the most important
benefit they expect from the use of ICT is a way of
motivating their pupils – and a text-filled page is just
as boring as a schoolbook.

� Almost every school topic is already covered well by
Wikipedia, so most teachers will first look there for
textual content.
So what are the resources that best fit the philosophy

of CALIBRATE? Well-known examples are short mo-
vies, simulated experiments and interactive exercises –
these contain little text to translate and produce a good
motivational effect. Moreover, interactive exercises provi-
de instant feedback, providing the pupil with a better op-
portunity to learn from his own mistakes while relieving
the teacher of the tedious task of correcting.

In our opinion, the heart of the problem is the poor
ability to exchange content, as CALIBRATE is all about
exchange. The materials in CALIBRATE must work on
different computers in different countries and different
languages. The teacher has to be able to cut them, transla-
te them and adapt them to this year’s curriculum and to-
day’s lecture.

7 The validation framework

Evidence about the usefulness of the products is gathered
from the schools in two broad areas: the performance of
the product itself; and its general value and potential for
supporting new models of pedagogy and schooling, con-
tent management and organisational change. A common
framework for assessing the impact of interventions in
school has been made.As can be seen (Calibrate Newslet-
ter 1), it has several dimensions:

Systemic dimension. This concerns aspects of the na-
tional schooling system. These aspects, for example, edu-
cation policy, teacher education, the legal context, the cur-
riculum and external examinations, are largely outside the
control of the individual school. Nevertheless, they affect
what happens in schools. The project will study results
from the other five dimensions and highlight implications
resulting from the project that should be communicated
to policy-makers.

Institutional dimension. Here we look at the changes
brought about by the CALIBRATE project in the school
as a whole: changes in teaching, collaboration and sharing
good practice, as well as changes in the school’s ICT cul-
ture and its e-maturity.

Pedagogical dimension. This aspect covers teaching
and learning at the individual teacher, student and class
levels. The main observation regarding teachers will focus
on the impact digital learning resources have on the prac-
tice of classroom teaching, mostly on teaching strategies
and teaching styles. We will be looking at the methods
teachers use to author, adapt, modify and share learning
resources. In the area of learning, we will examine four
disciplines: Mathematics, Science, Environmental Science
and English as a Foreign Language.

Technology dimension. This part mainly deals with
how the project results work in practice.This concerns the
technical performance of project outputs in real situa-
tions. Implications for ICT resourcing in the school, loca-
lisation issues, technical support, integration with existing
ICT technology and adaptability to the school’s needs are
examined.

Economic dimension. This component brings toget-
her financial issues, e.g. purchase, set-up and usage costs,
wider costs incurred and scalability.

Cultural dimension.This is an important but often ne-
glected aspect. It covers issues related to different politi-
cal and educational cultures across European countries
and specific linguistic concerns. Schools will report on cul-
tural aspects of localisation, support for multiple langua-
ges and intercultural and trans-national collaboration.

8 Some practical examples

In this section, we present some preliminary snapshots of
CALIBRATE and LeMill portals, illustrating principles
and features mentioned above.

The main method of searching and conducting the
CALIBRATE LRE will be through national portals. Ho-
wever, as interfaces are still in the development stage and
there has been a need to evaluate federated searches, a
language-dependent entry point for searching the resour-
ces through all connected repositories has been made
(Picture 1).

When a user tries to search for a certain resource, a
search is performed through all interconnected resources.
Results are joined and displayed regardless of the langua-
ge in which the keyword, topics, age group, etc. has been
entered in a particular repository.At the present moment,
searches can be made on the basis of keywords, subject,
age group and language of the resource, but there are no
obstacles to developing much more elaborate search in-
terfaces.

For each resource found, the user can be shown rela-
tively elaborate metadata, as can be seen in Picture 2.

As mentioned before, an important part of the CAL-
IBRATE project is the learning toolbox LeMill (Picture
3). LeMill is a web community for finding, authoring and
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sharing learning resources. First of all, the user can find a
variety of learning resources. She can then use the resour-
ces she finds in her own teaching or learning. She can also
add her own learning content to LeMill. She may edit her
content and combine larger chunks of learning resources
from individual media pieces. If she wishes, she may also
join available groups producing or editing learning re-
sources.

One of the most important features of LeMill is the
idea of the community-performed translation of educatio-
nal materials. Let's look at a simple scenario.

A teacher performs a search through the CALI-
BRATE LRE (Picture 4) and finds an interesting resour-
ce about linear function that has been already uploaded
to the LeMill repository (Picture 5).

Unfortunately, it is in an Estonian language with
which he is not familiar.

As a result, he searches through the LeMill commu-
nity to find a member who speaks Estonian and is willing
to translate the resource into a language with which they
are both familiar (Picture 6).

The benefits of this approach are not only in the num-
ber of appropriate resources in native languages but also
in the establishment of a community of EU teachers.

9 Conclusion

It is expected that the outcomes of the CALIBRATE pro-
ject could help EU teachers and pupils in their search for
suitable electronic teaching resources as well as creating a
solid foundation of open-source tools for future reposito-
ries. We should not forget, however, that CALIBRATE
and similar projects provide only a framework, which
each country and partner involved should make the most

Picture 1: CALIBRATE search entry point
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Picture 2: CALIBRATE metadata

Picture 3: LeMill
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of through systematic work on the production of electro-
nic teaching resources and on encouraging the appropria-
te use of it – something which we in Slovenia in the last
few years have seriously lacked. If the repositories are not
professionally maintained with sufficient support staff,
and if there is no systematic action on ensuring quality,
even the best tools and guidelines will not help it to move
forward.
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Information technology has for some time now been an integral part of education and management processes in boarding

schools. New contemporary work methods, used by tutors who are motivated to introduce necessary and inevitable novel met-

hods into pedagogic practices, have been put into effect. In this article, we will list a number of basic skills and knowledge that

tutors and headmasters of boarding schools should know. Of course, these skills and knowledge should be known also by ot-

her teachers in schools and other institutes, but here we will only mention boarding schools in this article, because they are

the focus of our research.

A survey was carried out in boarding schools, searching for the opinions of headmasters and tutors on the advantages and

disadvantages of keeping an electronic diary of a tutor’s work. The survey searched for eventual weaknesses and strengths

of the process that may be important for the introduction and application of innovation in a pedagogic process. At the same

time, the attitudes of pedagogic staff on this novel method were also investigated.

Key words: knowledge of ICT, tutors, headmasters, skills, pedagogic process, research, boarding schools

Uporaba IKT v dijaških domovih

Informacijska tehnologija je v sodobnem ~asu sestavni del vzgoje, izobra`evanja in mened`menta v dijaških domovih. Vzgo-

jitelji v dijaških domovih so motivirani, da nova znanja, ki jih ponuja sodobna tehnologija, vklju~ujejo v vzgojno izobra`evalni

proces. V našem ~lanku prikazujemo rezultate raziskave, s katero smo `eleli izvedeti, koliko in katera znanja s podro~ja infor-

macijske tehnologije imajo vzgojitelji in ravnatelji dijaških domov v Sloveniji. Zanimalo nas je tudi, katere vsebine naj bi imel

elektronski dnevnik vzgojiteljevega dela, ki se kot inovacija pojavlja v vse ve~jem številu dijaških domov. Da bi pridobili `elje-

ne podatke, smo anketirali vzgojitelje in ravnatelje dijaških domov.

Klju~ne besede: znanje s podro~ja IKT, vzgojitelji, ravnatelji, pedagoški proces, raziskava, dijaški domovi

ICT Use in Boarding Schools

1 Preface

Slovenia’s transition into the European Union demands
an adjustment of our educational system with the stan-
dards and measures of the EU. The previous eight-year
schooling is becoming a nine-year one; changes are also
occurring in secondary and higher education. These chan-
ges are increasing the competitiveness of offers within the
environment and provides new possibilities of education
to youths and adults.

ICT (Information and Communication Technology)
has its place in our education system. Computers and ICT
are used at all levels of education (Gerli~, 2006: 136). In-
formation technology has for some time now been an in-
tegral part of education and management processes in
boarding schools. In recent years, various forms of elec-
tronic diaries of tutors’ work have appeared.

This is why we created a questionnaire in the first
phase of our project. With this, we have attempted to look

at what knowledge and skills from the fields of ICT head-
masters and tutors possess and what skills they still need
to be offered. Indeed, it is most important that during the
process we help tutors to understand and learn how to use
the electronic school book and that we ensure the techno-
logy is available to them.

Our paper deals with the content, significance, objec-
tives and the advantages and weaknesses of using an elec-
tronic diary for a tutor's work (Blyth 1998: 14). The diary
is a basic pedagogic document containing legally required
data on students, tutors and their work with a pedagogic
group and represents as such an important link between
the tutors, students, headmaster, adviser, technical staff,
school, parents and the rest of the school environment, lo-
cally as well as globally. The diary contains daily written
notes representing the chronological recording of peda-
gogical processes. It contains most of the important infor-
mation on students, on the pedagogical group and on their
interactions. The electronic diary is an innovation serving
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as a new type of recording pedagogic work and contribu-
tes new and more diverse forms and content as it taps into
the field of information technology, which offers almost
unlimited graphical possibilities. Electronic recording ac-
celerates the registration of data and offers education
staff possibilities of creativity, development, professiona-
lism and innovation (Davies, 1998: 165). The electronic
form of a diary of a tutor’s work accelerates this and in-
creases access to it by authorised staff and those intere-
sted in information on a pedagogic group and on indivi-
dual students, as the data may be conveyed through an in-
tranet and the Internet.

2 Understanding of ICT – knowledge
and skills 

Boarding schools are increasingly left with unused infra-
structure and social, intellectual and cultural assets of its
employees. In the new global environment, therefore,
boarding-school tutors and headmasters must have know-
ledge of ICT.

Here, we will list a number of basic skills and know-
ledge that tutors and headmasters of boarding schools
should know. Of course, these skills and knowledge
should be known also by other teachers in schools and ot-
her institutes, but here we will only mention boarding
schools in this article, because they are the focus of our re-
search.

A tutor in a boarding school should be confident in
using a wide range of software (Higgins and Packard,
2004: 21):
� word-processing (such as Microsoft Word);
� drawing, painting and image manipulation (Microsoft

Paint, Adobe Photoshop, etc.);
� presentation software (such as Microsoft PowerPoint

or Apple Keynote);
� spreadsheets and graphing programs (such as Micro-

soft Excel);
� databases (e.g. Microsoft Access; Claris Filemaker);
� Internet software (e.g. e-mail programs and web

browsers such as Internet Explorer, Netscape, Safari).
They will also need to develop skills in using a range

of equipment (Higgins & Packard, 2004: 21):
� computers (possibly with a variety of operating sys-

tems – Windows, Macintosh, Acorn) and certainly
with different versions of operating systems (Win-
dows 2000, XP, skills in using tablet PCs, etc.);

� input devices (e.g. wireless keyboards and mice; key-
boards and switches for learners with special needs);

� getting images onto a computer (scanners, digital stills
and video cameras);

� output devices (printers, speakers, presentation tech-
nologies – such as data projectors and electronic (or
interactive) whiteboards);

� control technology (such as temperature sensors or
switches controlled by a computer).
It will also not be possible to develop all of this exper-

tise "during" their course. There simply is not enough

time. Tutors should therefore try to identify particular
areas where they feel a need to concentrate as they under-
take their training and build on opportunities as they be-
come available (for example, using an electronic white-
board if they are in a boarding school or classroom that
has one available).

3 Curriculum and ICT

The use of ICT is not a crucial part of a student’s dormi-
tory curriculum. At the moment, in Slovenia, a review of
the national curriculum is being undertaken, and this is
why we think it is a good time to introduce the use of ICT
processes into the curriculum. In this way, tutors will need
to develop their knowledge of the curriculum and what
skills in using ICT are expected for various student age
groups.

One of the issues that tutors will have to tackle is lear-
ning what software (and occasionally hardware) is appro-
priate for the various pupil age groups to use.The types of
applications that are found in schools are similar to those
in the list above and used by adults, but many of them
have been adapted and developed for use by younger
learners (Higgins & Packard, 2004, 20):
� text handling (RM's TextEase or FirstWord, Micro-

soft Publisher, etc.);
� drawing and painting (e.g. KidPix (The Learning

Company); Dazzle (SEMERC); Colour Magic
(RM));

� data handling (spreadsheets such as Number Magic
(RM), graphing programs and databases such as Pic-
togram/Dataplot (Kudlian Soft), PickaPicture (Black
Cat), Junior Pinpoint (Longman Logotron), FlexiTree
(Flexible), etc.);

� specific curriculum software (programs to teach as-
pects of mathematics such as LOGO, or appropriate
CD-ROMs for history for learners in different age
groups);

� specialist software for younger children (such as My
World (Granada)), or for special needs (such as Inc-
lusive Writer (Inclusive Technologies));

� other ICT equipment (such as programmable robots,
digital cameras, etc.).
ICT is currently undergoing large advances, which is

why we have chosen to undertake this survey so that
many new knowledge needs in the ICT fields can be met.
The tasks of tutors are that they follow these new skills
and knowledge so that they can keep up to date with what
this knowledge can offer them.

4 Understanding ICT capability

The term ICT 'capability' was first applied to pupils as a
way of evaluating how they were developing their under-
standing of IT in the early days of the national curricu-
lum. Skills and knowledge are not enough, however.
Using ICT effectively is also about developing an under-
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standing of what technology has to offer (Higgins & Pac-
kard, 2004: 67).

For pupils, this is about not just assessing what skills
they have been taught but also how they make use of tho-
se skills in other contexts.They may have been taught how
to alter the size and font of a document, for example, but
can they make use of these skills appropriately when de-
signing a poster?

The same concept can be applied to aid our own un-
derstanding of how to use ICT in our professional life. It
is not just about acquiring skills but also about developing
understanding and judgement about how to use those
skills appropriately. Once we can use PowerPoint or anot-
her presentation software and have access to a data-pro-
jector in our classroom, we could create a presentation for
each lesson that we teach. However, this would somewhat
miss the point about what ICT is useful for. A tutor needs
to decide when such a presentation is an effective use of
the technology (in terms of what possibilities PowerPoint
offers and how we can present information with it), but
the teacher also needs to make a judgement about the
class or group of pupils that he or she is teaching. It may
be, for example, that the tutor has already used a similar
presentation the previous day (Higgins & Packard, 2004:
17).

There is then a danger that the children will not find
the presentation so compelling. It may be that, though the
tutor is teaching and educating young children who may
enjoy the spectacle, they may in fact gain little from the
content (^erneti~ & De~man Dobrnji~, 2006: 89). The tu-
tor thus has to make a decision about why this would be
better than another teaching technique. At this stage in
training, the overlap between what the teacher knows,
what they can do with ICT and what they know about the
curriculum and opportunities for using ICT, may be limi-
ted.The teacher may have used a word-processing softwa-
re to write essays or letters, for instance, and he or she will
therefore be able to see how such software could be used
in schools to help children learn to write (particularly in
redrafting and improving their writing) without laborious
copying out by hand (Chalkey & Nicholas 1997: 105).

4.1 The QTS skills test

Everyone who wants to be a tutor, a teacher or a headma-
ster will need skills in ICT. Required skills are (Chalkey &
Nicholas, 1997: 106):
1. general ICT skills such as

� finding one’s way around the computer; opening
programs and files;

� choosing appropriate applications;
� copying between files and applications;
� using the mouse (double clicking, highlighting);

printing (and altering print settings);
2. specific skills for handling or coping with information:

� researching and categorising information;
� using an e-mail program and address book;
� searching a database (including using precise que-

ries);
� using a web browser effectively (navigating for-

wards and backwards and
� using hyperlinks);
� finding one’s way around a spreadsheet;
� developing and modelling information:
� adding records to a database, finding and sorting;
� using functions and tools in a word processor (in-

serting pictures, using styles);
� using a spreadsheet (including basic formulas);
� organising records or layouts or data and numbers

in a spreadsheet;
� filtering e-mails;
� moving text, pictures and slides around different

programs;
� presenting and communicating information;
� displaying and managing text (font, style, layout,

margins, etc.);
� formatting data (including between spreadsheets

and tables);
� managing e-mails (copying, forwarding);
� preparing a presentation (altering styles, adding

buttons, and transitions).
Many of these skills will be those that the teacher can

already do or will be able to practise during his or her
Figure 1: A teacher’s initial ICT capability (source: Higgins &

Packard, 2004: 17)

Figure 2: Developing a teacher’s ICT capability (source:
Higgins & Packard, 2004: 18)
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course. The teacher should also look to see which he or
she may need to work on further (Ainsworth, Bibby &
Wood, 1997: 96).

ICT equipment is part of a tutor’s working environ-
ment and as such it can have positive effects on a tutor’s
motivation and his or her personal technical knowledge
(De~man Dobrnji~ & ^erneti~, 2005, 406). The required
workforce is in place, and human resources managers
seek to ensure that people are well motivated and com-
mitted so as to maximise their performance in their diffe-
rent roles. Training and development has a role to play, as
do reward systems to maximise effort and focus attention
on performance targets.

5 ICT skills in the practices 
of boarding schools – research 

Knowledge in fields relating to ICT is becoming more and
more important in today’s society. Schools that perma-
nently educate their tutors in ICT will therefore become
more competitive (Hativa & Cohen, 1995: 402). Techno-
logy is not transformative on its own. Schools and boar-
ding schools too can ensure the effective use of educatio-
nal technology in the classroom and create new learning
environments (Anderson, Miloseva & Walker, 2006: 15).

Our goal is innovation – the electronic school book is
becoming part of the curriculum at student boarding
schools in Slovenia. In the first phase of our study, there-
fore, we carried out research on ICT knowledge amongst
tutors and headmasters of boarding schools.

5.1 Basic Data on Research 

Research was carried out into boarding schools in Slove-
nia. There are 39 boarding schools in Slovenia in which
there are employed 240 tutors and 39 headmasters. In Fe-
bruary 2007, we sent questionnaires by e-mail to tutors
and headmasters and kindly asked them to return the ans-
wered questionnaires by e-mail. This is why this research
has not been conducted anonymously.

The research is based on the QTS (Qualified Teacher
Status) skills test by Davies (1998: 165).The basic issues at
the core of our research were
� what skills and knowledge from the fields of ICT do

tutors of boarding schools have?
� what skills and knowledge from the fields of ICT do

headmasters of boarding schools have?
� what topics should be included in an electronic school

book?
The research covered 60 tutors and 39 headmasters of

boarding schools in Slovenia. The research was based on
the quantitative research paradigm. To achieve an in-
depth insight into occurrences, these were combined with
the elements of qualitative research. As a method of wor-
king, questions were asked as part of a questionnaire. The
following were the issues at the centre of the research
questions (Davies, 1998: 165):
1. Basic use of ICT:

� Basic operations (opening programs, shutting
down)

� Organising work (saving, managing files and fol-
ders)

Table 1: Basic use – Tutors: N = 46; Headmasters: N = 21

Legend: T – tutors; H – headmasters, N – the number of investigators; F – frequency
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� Using a network (finding files, saving work)
2. Software 

� Word processing
� Drawing, painting
� Spreadsheets and graphing programs
� Databases
� Internet software
� Presentation software
� Educational software

3. Equipment
� Desktop computer 
� Data projector
� Printers
� Digital camera/videos
� Scanner
� Electronic whiteboard
� Control technology

5.2 Analysis of the questionnaire replies

We sent questionnaires with data sheets to tutors and
headmasters via e-mail. Tutors returned 46 useful que-
stionnaires and headmasters returned 21. We also recei-
ved four questionnaires via postal mail.

Most answers were statements of confidence in ICT.
But from Table 1, we can see that three tutors do not use
the computer. This means that tutors who are not using
ICT cannot do their job professionally. All headmasters
use computers, however, and most feel they have a basic
knowledge of how to use them. Most of them – 14 – also
feel that they have expert skills in their use. Only one tu-
tor saw himself as expert.

From the results in Table 1, we can therefore assume
that, compared to tutors, headmasters have more know-
ledge and skills in the use of ICT.

Mioduser, Tur-Kaspa & Leitner (2000: 56) stress the
importance of knowledge and use of ICT in education
and believe that those who do not use ICT in their work
will quickly become non-competitive.

Results from Table 2 show that three tutors do not
use the applications and that tutors and headmasters do
use databases at their work. Headmasters do have good
skills in word processing, internet applications and graphi-
cal applications. Only one tutor and headmaster saw him-
self as expert. Kirkwood (2000: 511) believes that the use
of computers and applications show a tutor’s develop-
ment in the fields of ICT.

Table 2: Software – Tutors: N = 46; Headmasters: N = 21

Legend: T – tutors; H – headmasters, N – the number of investigators; F – frequency
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Table 3 shows the skills in use for additional equip-
ment. Fewer answers can be found on the use of the elec-
tronic whiteboard. No tutors use it, which means that we
can say that they do not know how to use it; only one
headmaster uses it with his work, but he has only just star-
ted to do so.

Most skills are demonstrated regarding printers and
very few for digital cameras, scanners and projectors. Six-
teen tutors use laptops at home. Twenty headmasters use
laptops in their free time, 18 of whom also use printers, 15
use video cameras, 12 use scanners, 6 use projectors and 1
uses the electronic whiteboard. Only one tutor and one
headmaster saw themselves as expert in all the statements.

5.2.3 What topics should be included in an electronic

school book?

Tutors and headmasters were also asked for their opinion
on what topics should be included in an electronic school
book. The most frequent answers were the following:
1. Main topics:

� Annual year plan of the whole boarding school
� Data of students (name, surname, address, parent’s

phone number, e-mails of student and parents, pa-
rents’ education, student’s interests, etc.)

� Annual year plan of each tutor
� Goals of education
� Educational methods
� Work with educational groups (monthly works-

hops, meetings with students, learning hours, other
common activities, work with individuals, etc.)

� Individual education plans for students with special
needs and problematic behaviour

� Interactions of tutors and groups in educational
work

� Continuing field education of tutors for current
school year

� Professional development plan for tutor – current,
short-term and long-term 

� Work with parents 
� Cooperation with school: school teachers and

school philology 
� Mid-term reports for headmaster
� Overall year report

2. Additional topics:
� Tutors’ and students’ interests (goals, plans, realisa-

tion and mid-term reports)
� Implementation of students’ and tutors’ projects

(plans, implementation, evaluation)
� General  activities of tutors and students
� Summer camps
� Participation in national and international volun-

teers projects
� Dormitory strategies (long- and short-term strate-

gies)
We can also add that an electronic school book would

allow tutors to include various types of digital records (di-
gital cameras, internet access, pictures, etc.) 

6 Conclusions

Knowledge in the fields of ICT in today’s global informa-
tion society is increasingly becoming a basic necessity for
tutors and headmaster. We believe that tutors and head-
masters who do not use ICT cannot do their jobs profes-
sionally. Our research is based on the QTS test. With this

Table 3: Equipment - Tutors: N = 46; Headmasters: N = 21

Legend: T – tutors; H – headmasters, N –  the number of investigators; F –  frequency
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research, we aimed to gather information on tutors’ and
headmasters’ knowledge and skills in the fields of ICT.We
can conclude from the results of this research that skills
and knowledge in ICT is greater for headmasters than for
tutors. Because of the low frequency of some answers, we
can also conclude that tutors and headmasters do not take
up every new thing to emerge in the fields of ICT.

We have come to this latter conclusion by the fact
that most of them (only one headmaster) do not use the
electronic whiteboard. In addition, the answers on data-
base use and the use of projectors and presentation appli-
cations show that they do not use as much ICT technology
in their work as we would like. It was very rare for tutors
or headmasters to judge themselves as experts in the
fields of ICT (only two answers).

There is quite a difference amongst answers from tu-
tors and headmaster, and this may be because they were
expected to undertake different kinds of work and activi-
ties than usual in their work (this also affects financial
possibilities on the use of ICT). Nevertheless, we think
that, before we start to implement electronic school books
into the boarding schools, we will need to educate tutors
and headmasters in the skills of ICT.

According to this, the type of educational writing is
also changing. One of most important documents in dorm
houses is the log of tutors’ work – the school book. This
research also provided us with a great deal of interesting
and useful information on topics that need to be covered
in an electronic school book.

This research has provided us with information regar-
ding the insufficient skills and knowledge in ICT of head-
masters and tutors in boarding schools. We therefore
conclude that the headmasters of boarding schools must
carry out strategic management and education policies on
how to enlarge the skills and knowledge in the fields of
ICT by employers of various methods of and approaches
to education.
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Z uvedbo devetletke, je ra~unalništvo1 kot izbirni predmet spet ugledalo lu~ sveta. Kurikulum za pouk Ra~unalništva še ni bil

opredeljen, u~benikov ali delovnih zvezkov za ra~unalništvo ni bilo. V ospredje je prišla ideja o vklju~evanju informacijsko ko-

munikacijske tehnologije v osnovno šolo, zaradi vedno ve~je odvisnosti ~loveka od njene uporabe. Nezadostno pou~eni in ne-

pripravljeni u~itelji so morali pogosto prirediti u~ne cilje pomanjkljivim u~nim sredstvom in svojemu pomanjkljivemu znanju.

Ker je ra~unalništvo še vedno le izbirni predmet in se ga u~enci udele`ijo le po lastni izbiri, ga tako površno zastavljen šolski

sistem še vedno zadr`uje na stopnji kro`ka in ne priznava nepogrešljive vloge, ki jo ima v današnji dru`bi.

Medtem je vodilna svetovna strokovna organizacija za podro~je ra~unalništva in informatike ACM (Association for a Compu-

ting Machinery) pri~ela oblikovati navodila za pou~evanje ra~unalništva in informatike od vrtca do konca srednje šole, ki so jih

tudi pri~eli uporabljati v vrsti dr`av. Priporo~ila bi lahko uporabili tudi za opredelitev in prenovo u~nih ciljev za pou~evanje pred-

meta v Sloveniji. Postavlja se osnovno vprašanje: »Ali je slovenski kurikulum za Ra~unalništvo sploh dobro oblikovan?«

Klju~ne besede: kurikulum, K12, IKT, primerjava, prenova

U~ni cilji pouka ra~unalništva v osnovni
šoli – slovenski in ACM K12 kurikulum

1 Uvod

V ameriškem sistemu javnega šolstva (NCD, 2004a-c)
ugotavljajo, da je prednost tehnologije je v tem, da nudi
odli~no platformo, kjer u~enci zbirajo informacije iz ve~
virov in jih nato organizirajo, povezujejo in odkrivajo po-
vezave med dejstvi in dogodki. Takšen skupek orodij za
zbiranje informacij in za razmišljanje in izra`anje omo-
go~a študentom ve~ razli~nih pristopov k izobra`evanju
ter polno u`ivanje `ivljenja v globalni digitalni in informa-
cijsko osnovani prihodnosti, ki jih ~aka. Po drugi strani
Zupan (2007) ugotavlja za Slovenijo, da se najmlajše ge-
neracije `e v otroštvu soo~ijo z najnovejšimi tehnologija-
mi, zato napredku najla`je sledijo. Tako si je na primer
78% mladih med 16 in 24 letom veš~ine v zvezi z uporabo
ra~unalnika pridobilo v šoli ali na univerzi, medtem ko si
je 82% otrok, starih od 10 do 15 let, te veš~ine pridobilo s
samoizobra`evanjem in prakti~nim delom. Dele` samoi-
zobra`evanja se zmanjša na 61% pri osebah, starih 35-44
let; 22% te starostne skupine pa si potrebno znanje za
delo z ra~unalnikom pridobi z izobra`evanjem ob delu oz.
na zahtevo delodajalca. Podatki nas opominjajo, da otroci
vplivajo na opremljenost gospodinjstev z ra~unalnikom
(Zupan, 2007). Natan~neje isti vir navaja, da je med gos-

podinjstvi brez otrok imelo dostop do interneta 47% in
osebni ra~unalnik 55% gospodinjstev, za razliko od gos-
podinjstev z otroki kjer sta številki 75% in 92%. O~itno je,
da se mladi veselijo dela z ra~unalnikom in bi bilo potreb-
no to dejstvo izkoristiti v prid otrokom tako, da bi omo-
go~ili vsem u~encem dostop do znanja, ki ga bo kasneje
od njih zahteval delodajalec. Namre~  kar 29% podjetij z
10 ali ve~ zaposlenimi osebami, ki so v letu 2005 zaposlo-
vali osebe, za katere se zahteva ra~unalniško znanje, je pri
tem naletelo na te`ave. Najve~ teh podjetij, 70%, je imelo
te`ave zaradi pomanjkanja oseb z ustreznim znanjem
uporabe ra~unalnika oz. programov, 53% jih je imelo te-
`ave zaradi pomanjkanja informatikov (Ka~i~, 2006).

Ti podatki ka`ejo predvsem na velik odstotek prema-
lo ra~unalniško opismenjenih oseb v splošni populaciji. Še
bolj zaskrbljujo~a je  ni`ja udele`ba in padec kakovosti
uvrstitev na raznovrstnih tekmovanjih iz znanja ra~unal-
nika – sestavljanje algoritmov, programiranje ipd. (IOI,
1998-2006; ACM ICPC, 2007; ZOTKS, 2007; Tomazin,
2007). Omenjena tekmovanja predstavljajo vrh piramide
ra~unalniškega izobra`evanja in kakovost vrha je neob-
hodna za kakovost osnove.

Za ra~unalniško opismenjevanje je pripravljenih veli-
ko razli~nih te~ajev, medtem ko za rabo ra~unalnika ni
dovolj poskrbljeno. Ravno zato, ker teh dveh podro~ij

1 Z izrazom ra~unalništvo v prispevku mislimo na angleški pojem Computer Science, ki se v slovenš~ino prevaja tudi kot pojem ra~unal-
ništvo in informatika.
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(ra~unalništvo kot orodje oz. pripomo~ek in ra~unalništvo
kot stroka) ne lo~imo in imamo trenutno premajhen pou-
darek na rabi ra~unalnika, je nujna sprememba kurikulu-
ma. Pri tem bi se veljalo zgledovati po uveljavljenem
ACM K122 kurikulumu (Tucker et al., 2007), ki predvide-
va tudi urjenje zahtevnejših sposobnosti kot je sestavlja-
nja enostavnih algoritmov in programiranje.

2 Šolski kurikulum

2.1 Nekaj o zgodovini

Ra~unalništvo se je pojavilo kot izbirni šolski predmet v
slovenskih srednjih šolah `a leta 1971 in postal obvezen v
vseh srednjih šolah. V letih svojega razvoja je do`ivel zelo
velike metodološke in vsebinske spremembe (Krape` et
al., 2001) – nekatere pozitivne, druge manj. Zaradi teh
sprememb smo predmet preimenovali v Informatiko,
Ra~unalništvo pa je postalo izbirni predmet v zadnji tria-
di devetletke.

@e leta 1972 je bilo izdano gradivo za u~itelje, leta
1974 pa u~benik za u~ence. Zaradi pomanjkanja ustrezne
opreme je bil pouk prete`no teoreti~en, s poudarkom na
algoritmih in programskih jezikih (programiranje v For-
tranu in Pascalu). V šolskem letu 1980/81 so bile ustanov-
ljene srednje ra~unalniške šole, sredi osemdesetih je k
nam prišel programski jezik Logo, ki je našel svoje mesto
tudi v šolskih kro`kih (Krape` et al., 2001). Celo revija Ci-
ciban (Slenc in Rovtar, 1988) je namenila prostor »risanju
z `elvico«. Ustvarili smo nare~je LogoS, s katerim smo,
~ez ustrezni vmesnik, lahko krmilili igra~e-sestave Fischer
Technik in Lego.

Kasneje je Ra~unalništvo in informatika postal obve-
zen enoletni predmet na vseh štiriletnih srednjih šolah in
je zajemal osnove ra~unalništva in informatike, baze po-
datkov, programiranje in urejanje besedil. Ker predmet ni
bil uvrš~en med izbirne maturitetne predmete, je zanima-
nje zanj upadlo (Krape` et al., 2001). Predmet Ra~unal-
ništva in informatike se je po~asi umikal iz višjih razredov
in tako, v srednjih šolah na Obali, nobena srednja šola
nima  informatike v svojem programu dlje kot do druge-
ga letnika. Izjema je le Srednja tehniška šola Koper, ki s
svojim programom tehni~ne gimnazije vsebuje tudi pred-
mete Osnove ra~unalniških sistemov, Informatika,
Ra~unalništvo in ra~unalniška omre`ja ter Laboratorijske
vaje (STŠK, 2007).

2.2 Zakaj prenova

Informatika naj bi v srednji šoli predstavljala nadgradnjo
predmeta Ra~unalništva iz osnovne šole, vendar je
Ra~unalništvo v osnovni šoli le izbirni predmet. Ker
Ra~unalništvo ne sodi v sklop obveznih u~nih predmetov,
morajo u~itelji upoštevati predznanje svojih dijakov pri

na~inu pou~evanja.Tako je cilj predmeta Informatika lah-
ko ponovno zgolj informacijska pismenost (Krape` et al.,
2001).

Ra~unalniška opismenjenost je nujna, saj je na ve~ini
delovnih mest ra~unalnik standardno orodje. Pomagala
bo pri zaposlovanju, pri napredovanju na delovnem mestu
in nadaljnjem izobra`evanju – formalnem in neformal-
nem (Rosenberg McKay, 2007).

Biti ra~unalniško pismen ne pomeni, da moramo zna-
ti uporabljati vso programsko opremo ali znati pisati pro-
grame ali povezovati ra~unalnike v omre`ja. Potrebno je
poznati osnove, kot je na primer shranjevanje in odpira-
nje dokumentov, uporaba urejevalnika besedila, prebira-
nje e-pošte ipd. (Rosenberg McKay, 2007). Tako so na vo-
ljo številni za~etni in nadaljevalni te~aji za ra~unalniško
opismenjevanje, ki jih ponujajo razli~ni zavodi, zasebne
šole in podjetja. Tudi preko spleta so na voljo številni
te~aji – elektronske šole (Sawyer, 2005; Tenbusch, 1998;
Internet4Classrooms, 2007), in strani za samopreverjanje
osvojenega znanja (Ledbetter, 2007; Sawyer, 2005). S sple-
ta prenesemo na ra~unalnik izobra`evalno programsko
opremo za samostojno u~enje (npr. K-12 software, 2007;
WIMS, 2007), izobra`evalne ra~unalniške (Macaulay,
1998) in spletne (Kindersite, 2007) igre – govorimo o edu-
tainment-u (Linux4Kids) za zabavno u~enje. Najpogoste-
je ponujeni ra~unalniški te~aji so tisti, s katerimi se
nau~imo uporabe urejevalnikov besedil, oblikovanja pre-
glednic, upravljanja z bazami podatkov, izdelave predsta-
vitev in uporabe telekomunikacij ter interneta. Vsebina
teh te~ajev je `e vsebovana v ACM kurikulumu, v sloven-
skem pa manjka upravljanje z bazami podatkov. Zakaj to-
rej ne bi poskrbeli za osnovno opismenjenost `e v osnov-
ni šoli?

Ker je Ra~unalništvo le izbirni predmet, velik dele`
otrok zaklju~i osnovno šolanje premalo pou~eni o
ra~unalniku in njegovi rabi predvsem glede na potrebe
delovnega trga in vsakdanjega `ivljenja. Po drugi strani
analize ka`ejo, da je Ra~unalništvo med najbolj priljublje-
nimi izbirnimi predmeti, saj se zanj odlo~i povpre~no 75%
u~encev (Krape` et al., 2001). Posledica obeh ugotovitev
je potreba in utemeljitev, da se Ra~unalništvo in informa-
tiko uvede kot obvezni u~ni predmet v osnovni šoli.

Na ta na~in bi se v srednji šoli znanje nadgrajevalo
(predvsem v tehni~no in naravoslovno usmerjenih sred-
njih šolah). Pospešeno bi prešli na osvajanje zahtevnejših
veš~in (sestavljanju algoritmov, programiranju, ustvarja-
nju in upravljanju podatkovnih baz), ki bi ponovno posta-
vile dovolj dobre temelje za razumevanje snovi pri nadalj-
njem študiju. Pred tem je seveda nujno na novo spreme-
niti koncepcijo izobra`evanja, opredeliti cilje, metode
pou~evanja in u~enja. Naj ne bo cilj le v maturitetnem
predmetu, temve~ v sistemati~nem povezovanju prizade-
vanj od vrtca, preko osnovne šole in srednje šole do uni-
verze. Le na ta na~in je mo`no zadovoljiti potrebi po ka-
kovostni ra~unalniški pismenosti.

2 K12 pomeni Kindergarten to 12th grade.
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2.3 Primerjava ACM K12 in slovenskega 
kurikuluma

Prva velika razlika med slovenskim (Batagelj et al., 2002)
in ACM K12 kurikulumom (Tucker et al., 2007; NCD,
2004a-c) je vsekakor v ~asovnem obdobju, ki ga pokrivata
in drugih vsebinah, ki naj bi jih v teh obdobjih usvojili ozi-
roma ciljih, ki naj bi jih dosegli. Gerli~ (2005) ugotavlja za-
skrbljujo~e dejstvo, da na ve~ kot polovici (53,9%) osnov-
nih šol samo 10% u~iteljev aktivno skrbi za razvoj upora-
be IKT (na 4,2% osnovnih šol pa 0% u~iteljev). Na nadalj-
njih 31% osnovnih šol samo od 20% do 30% u~iteljev,
kljub temu da je ve~ kot polovica (69,4%) u~iteljev in šol
seznanjena z mo`nostmi dodatnega izobra`evanja oz. spo-
polnjevanja za uporabo IKT pri pou~evanju in u~enju
predmeta in kljub prizadevanju Ministrstva za šolstvo in
šport za ra~unalniško opismenjevanje šolskega kadra,
opremljanje šol z razno ra~unalniško in informacijsko
strojno in programsko opremo (projekt Šolski tolar). Ce-
lotno stanje daje ob~utek, da bo ostala tehnološka pisme-
nost naših u~encev še nekaj ~asa precej oddaljena prihod-
nost.

Takemu ravnanju se zoperstavljajo ideje ACM kuriku-
luma, saj ta jasno opredeljuje u~ne cilje, ki jih mora u~enec
dose~i v vsaki triadi oziroma celo posebej v vsakem razre-
du. Namre~ tudi ACM kurikulum je oblikovan tako, da
omogo~a tehnološko opismenjevanje preko integracije
u~nih ciljev v pouk razli~nih šolskih predmetov. ACM ku-
rikulum je bil oblikovan ob ideji, da se osebo usposablja za
uporabljanje tehnologije tako, da svoje spretnosti razvija
postopoma, preko aktivnosti na raznovrstnih podro~jih
izobra`evanja, ne pa s poslu`evanjem po specifi~nih
te~ajih (NCD, 2004a-c). Pouk ra~unalništva po ACM kuri-
kulumu poteka vseh devet let šolanja v osnovni šoli. Po
Thorndikejevem poskusu z ma~ko (Musek in Pe~jak,
1997:140) vemo, da je zaradi tega, ker se izobra`evanje raz-
teza skozi obdobje devetih let in se tako pojmi in razume-
vanje pomena le-teh konstantno obnavljajo, njihovo pom-
njenje olajšano.

V grobem se K12 standardni te~aj za pridobitev
ra~unalniških/tehnoloških spretnosti3 na razredni stopnji
osredoto~a na bistvene veš~ine in spretnosti, na predmet-
ni stopnji pa se te nadgrajujejo in izpopolnjujejo tako, da
jih u~enci uporabljajo v raznih projektih in pri reševanju
nalog. V devetem razredu naj bi u~ence pripravili na uspe-
šeno opravljanje male mature. Po drugi strani slovenski
kurikulum deli u~ne vsebine na minimalne, temeljne in
zahtevnejše, ACM kurikulum obravnava ra~unalniško in
tehnološko opismenjevanje kot celoto in se kve~jemu osre-
doto~a na pomembnejša podro~ja (Focus Areas), ki pred-
stavljajo temelje za nadaljnje u~enje. Slovenski osnovno-
šolski kurikulum cilje ra~unalništva razvrš~a v tri sklope:
osnove informatike in ra~unalništva, obdelava podatkov in
komuniciranje z uporabo informacijske tehnologije ter
programiranje. Slednji sklop se izvaja le kot dodatna vse-
bina, odvisno od zanimanja in predznanja. Poleg tega slo-

venski kurikulum snov ra~unalništva oblikuje v tri med se-
boj neodvisne u~ne teme: urejanje besedil, ra~unalniška
omre`ja in multimedija.

ACM kurikulum oblikuje tri vsebinsko povezane ce-
lote, kjer posamezna enota nadgrajuje znanje prejšnje
enote. Vsaka vsebinska celota vsebuje tri klju~ne u~ne ci-
lje: a) razumevanje te`av, ki jih prinaša in so odvisne od
dru`be, ki je tehnološko osnovana ter eti~no obnašanje pri
uporabi ra~unalnika in druge tehnologije; b) obvladanje
znanja in spretnosti pri uporabi ra~unalnika in druge teh-
nologije ter c) znanje pri uporabi razli~ne tehnologije za
dostop do informacij, za njihovo analizo, interpretacijo, sin-
tetizacijo, uporabo in sporazumevanje. Klju~ni cilji so po-
drobneje opredeljeni in vsebinsko opisani za vsak razred
posebej, pri ~emer je tudi vsaka vsebina dodatno oprede-
ljena v šest kategorij (socialno/eti~na problematika, podat-
kovne baze, preglednice, uporaba tipkovnice/urejanje bese-
dil/namizno zalo`ništvo, multimedija/predstavitev, teleko-
munikacije/internet).

V prvi triadi te`i ACM kurikulum k doseganju prvih
dveh u~nih ciljev. Prvi je osredoto~en na razumevanje po-
mena tehnologije v dru`bi, upravljanje z informacijmi,
vpliv tehnologije na dru`beno varnost, in uporabo pridob-
ljenih izkušenj za zadovoljevanje lastnih potreb. Drugi pa
je osredoto~en na uporabo enostavnih ra~unalniških ope-
racij in programov, ki u~encem omogo~ajo samostojno
delo, na uporabo tipkovnice, na oblikovanje besedila, pre-
glednic in na uporabo multimedijskih izdelkov. Za osvaja-
nje tretjega u~nega cilja, ki predvideva uporabo ra~unal-
niškega znanja in pridobljenih spretnosti ter poznavanja
tehnologije, podrobno analiziranje informacij in oblikova-
nje baz podatkov, preglednic in diagramov ter posredova-
nje teh informacij, pa imajo u~enci v prvi triadi še prema-
lo znanja in izkušenj.

V slovenskem kurikulumu je zapisano, da je eden od
ciljev tudi pravilna in natan~na uporaba izrazov, bogatenje
besednega zaklada in skrb za pravilno slovensko izra`anje.
ACM kurikulumu vsebuje natan~no izdelan slovar izrazov,
pojmov in simbolov, katere umesti v eno izmed šestih vse-
binskih kategorij ter v obdobje njihovega obravnavanja.

Dalje, v slovenskem kurikulumu je nazornost kodira-
nja podatkov opredeljena kot eno od meril za dodelitev
ocene izdelku, a je po drugi strani programiranje le dodat-
na vsebina. Med drugim, podro~je programiranja, v opera-
tivnih u~nih ciljih, ne moremo povezati z nobenim splo-
šnim u~nim ciljem slovenskega kurikuluma. Kako lahko
potem v okviru multimedije, v devetem razredu, kot edino
zahtevnejše znanje opredelimo pisanje algoritmov, ki reši-
jo zahtevnejši problem ali celo izdelavo in spremembo
ra~unalniškega programa?

^e bi uporabljali ACM kurikulum, to ne bi bilo tako
nenavadno. Tam se `e v prvi triadi u~enci nau~ijo, kako s
pomo~jo ni~el in enic predstavimo informacije, v drugi
triadi kako razumeti delovanje nekaterih algoritmov, v
tretji kako uporabljati razli~ne strategije za reševanja na-
log.

3 K-12 Computer/Technology Skills Standard Course of Study
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Poleg vsega naštetega naj še pripomnimo, da vsebina
teme ra~unalniška omre`ja, v slovenskem kurikulumu,
nima ravno veliko povezave z omenjeno temo.Ve~ina vse-
bin se namre~ ukvarja s pisarniškimi programi in z izdela-
vo spletnih strani, kar bolj pripada sklopu urejanja besedil
in multimedije. ACM kurikulumu na tem podro~ju govori
o omre`nem usmerjevanju, o fizi~ni povezavi omre`ij, o
omre`ni varnosti ipd. V resnici se prvo leto ukvarjajo
u~enci s spoznavanjem osnovnih pojmov za uporabo
ra~unalnika, kar bi lahko poimenovali uvod v ra~unalniš-
tvo in se šele drugo leto u~ijo urejanja besedil.

Kon~na ugotovitev je, da ACM kurikulum pokriva ta-
koreko~ vse cilje slovenskega kurikuluma. Izrecno nista v
ACM u~nih ciljih opredeljeni podro~ji, kot sta estetsko ob-
likovanje informacij in krepitev pozitivne samopodobe.

Po ACM kurikulumu morajo u~enci ob zaklju~ku pr-
vega triletja znati (NCD, 2004a):
1. za uspešno rabo ra~unalnika uporabljati vhodne na-

prave (na primer miško, tipkovnico, daljinski uprav-
ljalnik) in izhodne naprave (na primer zaslon, tiskal-
nik) ter videorekorder, zvo~ne kasete in drugo tehno-
logijo;

2. uporabljati razli~ne medije in tehnološke vire za vode-
no in samostojno u~enje;

3. se pravilno izra`ati z uporabljanjem primernih in na-
tan~nih izrazov;

4. uporabljati primerne multimedijske vire (na primer
interaktivne knjige, izobra`evalno programsko opre-
mo, osnovne multimedijske enciklopedije) za podporo
pri u~enju;

5. delati v skupini, sodelujo~ med sabo, z dru`ino in dru-
gimi, ko uporabljajo tehnologijo v razredu;

6. prikazati pozitivno dru`beno in eti~no obnašanje, ko
uporabljajo tehnologijo;

7. odgovorno uporabljati tehnološke sisteme in pro-
gramsko opremo;

8. ustvariti primerne multimedijske izdelke s podporo
u~iteljev, dru`inskih ~lanov in sošolcev;

9. uporabljati tehnološke vire za reševanje problemov,
komunikacijo in predstavitev zamisli, idej in zgodb –
na primer programe, ki spodbujajo logi~no mišljenje,
digitalne kamere, orodja za risanje in za pisanje;

10. zbirati informacije in se sporazumevati z drugimi z
uporabo telekomunikacijskih sredstev, s podporo
u~iteljev, dru`inskih ~lanov in sošolcev.
Te kompetence deloma pokriva snov urejanja besedil

v slovenskem kurikulumu. Razlog je v tem, da u~enci, ki
obiskujejo prve tri razrede, še nimajo dovolj znanja, da bi
lahko opravili vse dejavnosti in dosegli vse omenjene cilje.

U~enci, ki zaklju~ijo drugo triletje šolanja, morajo po
ACM kurikulumu znati (NCD, 2004b):
1. uporabljati tipkovnico in druge obi~ajne vhodne in iz-

hodne naprave u~inkovito in uspešno;
2. kako se vsakodnevno uporablja tehnologija in pozna-

ti njene prednosti in slabosti;
3. opredeliti osnovno problematiko odgovorne uporabe

tehnologije in poznati posledice ob neprimerni upora-
bi le-te;

4. uporabljati ra~unalnik in dodatna tehnološka sreds-
tva, ki izboljšajo delovno produktivnost, ubla`iti ali

odpraviti te`ave, ki jih imajo zaradi pomanjkanja
dolo~enih spretnosti in  olajšati u~enje veš~in, ki so
opredeljene v kurikulumu;

5. uporabljati tehnološka sredstva za samostojno in sku-
pinsko ustvarjanje prispevkov, predstavitev in komu-
niciranje v razredu ali s širšim ob~instvom;

6. u~inkovito uporabljati telekomunikacije za dostop do
informacij širom po svetu, za komunikacijo z drugimi
in v podporo vodenega in samostojnega izobra`evanja
ter za doseganje osebnih ciljev;

7. uporabljati multimedijska sredstva (kot so na primer
elektronska pošta, forumi, digitalne kamere, itd.) za
sodelovanje pri reševanju problemov, ki se ti~ejo us-
tvarjanja rešitev in izdelkov, ki slu`ijo razredu in širši
okolici;

8. uporabljati tehnološka sredstva, kot so kalkulatorji, vi-
deo kasete in izobra`evalna programska oprema, za
reševanje problemov, samostojno u~enje in pri drugih
izobra`evalnih aktivnostih;

9. dolo~iti, katera vrsta tehnologije je uporabna, in izbi-
rali primerna orodja in tehnološka sredstva, s katerimi
se bodo lotili opravljanja nalog in reševanja proble-
mov;

10. vrednotiti natan~nost, ustreznost, primernost, razum-
ljivost in pristranskost elektronskih virov informacij.
Opisane kompetence pokrivajo minimalno in temelj-

no zahtevano znanje v sklopu teme urejanje besedil in
ra~unalniška omre`ja iz slovenskega kurikuluma.

Ob zaklju~ku osnovnega šolanja, pa morajo u~enci,
po ACM kurikulumu, znati (NCD, 2004c):
1. uporabljati razli~ne strategije za prepoznavanje in re-

ševanje obi~ajnih vsakodnevnih te`av s strojno in
programsko opremo;

2. pokazati poznavanje sprememb v informacijski teh-
nologiji in posledice, ki jih te spremembe prinašajo na
delovnem podro~ju in v dru`bi;

3. pokazati eti~no in zakonito obnašanje ob uporabi in-
formacij in tehnologije in razpravljati o posledicah
zlorab;

4. uporabljati orodja, ki so specifi~na za dolo~eno vsebi-
no, programsko opremo in simulacije v podporo
u~enju in raziskovanju;

5. uporabljati multimedijska in druga~na orodja v pod-
poro osebni produktivnosti, sodelovanju v skupini in
ob u~enju ob razli~nih vsebinah kurikuluma;

6. oblikovati, razviti in predstaviti širši javnosti nek izde-
lek z uporabo takih tehnoloških sredstev, ki dokazu-
jejo poznavanje koncepta kurikuluma razredu in os-
talim interesentom;

7. sodelovati s ~lani oblikovane skupine, s strokovnjaki
in ostalimi z uporabo telekomunikacijskih orodij za
raziskavo izobra`evalnih problemov, te`av in infor-
macij ter oblikovati rešitve teh problemov za razred
in ostale interesente;

8. izbirati primerna orodja in tehnološka sredstva za iz-
vrševanje nalog in reševanje problemov;

9. pokazati poznanavanje pojmov, ki so povezani s stroj-
no in programsko opremo, algoritmi in njihovo prak-
ti~no uporabo;
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10. poiskati in ovrednotiti natan~nost, ustreznost, primer-
nost, razumljivost in pristranskost elektronskih virov,
ki posredujejo informacije o zunanjem svetu.
Ob koncu šolanja torej ACM kurikulum pokrije vse

minimalne in temeljne u~ne cilje slovenskega kurikuluma.
^e pregledamo celoten obseg ACM kurikuluma, lahko iz-
luš~imo še vsebine, ki v slovenskem kurikulumu predstav-
ljajo zahtevnejše znanje in jih ta uvrš~a v podro~je progra-
miranja. ^e pregledamo kon~no poro~ilo ACM delovne
skupine (Tucker et al., 2007), zasledimo primer aktivnosti,
ki naj bi spodbujala osnovno razumevanje pojma algori-
tem, z imenom »The orange game«  (Igra s pomaran~ami).
V tej igri u~enci druge triade obdelajo enostaven algori-
tem za omre`no usmerjanje. Vsak u~enec ima na svoji
maj~ki zapisano razli~no število in vsak od otrok ima v
vsaki roki eno oštevil~eno pomaran~o, razen enega otro-
ka, ki ima eno roko prosto. Za vsakega od otrok obstaja-
ta natan~no dve pomaran~i z njegovim številom. Otroci
sedijo v krogu in si morajo podajati pomaran~e (podaja
poteka samo med otrokom s prazno roko in enim od nje-
govih sosedno sede~ih sošolcev) toliko ~asa, dokler vsak
ne dr`i v rokah pomaran~i s svojim številom. Namre~ vsak
usmerjevalnik ima omejeno zmo`nost prejemanja in poši-
ljanja podatkov in je zato pomembno, da se delo porazde-
li med razli~nimi usmerjevalniki.

Piaget (Musek in Pe~jak, 1997:158) pravi, da pred-
vsem dva procesa pripomoreta k pomnjenju in osvajanju
znanja – asimilacija in akomodacija. Bistvo asimilacije je
v tem, da nek dogodek ali predmet umestimo v `e pridob-
ljeno miselno shemo (prilagajanje okolja ~loveku - otrok
dešifrira dogodek na podlagi elementov, ki jih `e pozna),
bistvo akomodacije pa je v spremembi na~ina razmišlja-
nja tako, da omogo~imo razumevanje in sprejmemo novo
znanje, s pomo~jo novih izkušenj (prilagajanje ~loveka
okolju - ~e ima otrok te`ave v razumevanju dolo~ene sno-
vi, bo moral, na podlagi novih izkušenj, preiti na druga~en
na~in razmišljanja). Ta dva procesa se izmenjujeta zaradi
konstantnega iskanja ravnote`ja – ko se u~imo nekega
novega pojma, tega najprej ne znamo interpretirati, zato
je otrok v stanju neravnovesja in poskuša priti do ravno-
vesja s tem, da spreminja na~in razmišljanja in k temu
vklju~i nova spoznanja.

ACM kurikulum predvideva, da otrok razli~na znanja
v zvezi z ra~unalnikom in tehnologijo pridobiva v okviru
razli~nih predmetov, tudi razli~nih od Ra~unalništva. Ka-
kor pravi Papertovo na~elo (Papert’s principle) (Wikipe-
dia, 2007): »Nekateri izmed najbolj odlo~ilnih korakov v
razvoju mišljenja temeljijo, ne le na pridobivanju sposob-
nosti, ampak na uporabi osvojenega znanja na drugih po-
dro~jih.« Otroci razvijejo nekakšno sproš~enost in
doma~nost do tehnologije, ki jih spremlja v u~nem proce-
su.

3 Za konec

V prispevku smo pokazali na nujnost kurikularne preno-
ve. Oblikovati moramo kurikulum, ki bo prepoznal
klju~no znanje in veš~ine ter dejstvo, da morajo biti vsi
študenti aktivni ter vklju~eni v vse`ivljenjsko u~enje v

tehnološko intenzivnem okolju.Tehnologija se namre~ hi-
tro razvija in spreminja ter nam ponuja dnevno novo iz-
boljšano in naprednejšo opremo. Kurikulum bi moral biti
zastavljen tako, da bi oblikoval temelje za trajno u~enje in
da bi se primerno prilagodil spreminjajo~i se tehnologiji
in inovacijam.

Uspešna integracija tehnologije za podporo u~nim ci-
ljem je odvisna od ve~ dejavnikov. Prvi je vizija in vodstvo
za uspešno izvedbo in dolgoro~en uspeh. Nato dostop do
programske in strojne opreme, dostopnost te opreme v
u~nem okolju, ~as in spodbuda za podporo dodatnega izo-
bra`evanja za u~itelje ter ~as za na~rtovanje u~inkovite in-
tegracije v nove in obstoje~e kurikulume. Potreben je ~as
za pregled in vrednotenje novih tehnologij in virov in fi-
nan~na podpora za vzdr`evanje tehnološke infrastrukture.

Prav tako je integracija odvisna od jasne predstave o
tem, kaj lahko na posamezni stopnji pri~akujemo in kaj
moramo zahtevati. V ACM kurikulumu se raziskuje ve~
razli~nih stopenj u~enja ra~unalništva preko vseh K12 let.
Jasno je, da karkoli dose`emo v srednji šoli, je odvisno od
zmo`nosti dostopa do tehnologije za u~enca in od dose`-
kov ra~unalniško podprtega u~enja v osnovni šoli. ^e os-
novne šole opremijo u~ence z osnovnim znanjem, bodo
šole višje stopnje u~inkoviteje izvajale zahtevnejše pro-
grame ra~unalništva.

Nekaj, ~esar ne moremo razumeti, je dejstvo, da kljub
ogromnemu številu odprtokodnih programov in dru-
ga~nih odprtokodnih pripomo~kov ter projektov za uva-
janje Linuxa v šole, ne slovenski ne ACM kurikulum ne
posve~ata zadostno pozornost osveš~anju svojih u~encev
o odprtokodni tehnologiji.

Menimo, da potrebuje slovenski kurikulum preporod
in svetujemo, da ne izumljamo izumljenega, temve~ en-
krat napravimo tako, kot to naredijo obi~ajno v tujini –
uporabimo `e zelo dodelan ACM kurikulum in ga samo
nekoliko prilagodimo našim potrebam.

Ker nujno potrebujemo ve~ ra~unalniškega znanja,
ra~unalniško izobra`emega kadra, moramo misliti na us-
trezne vsebine `e od za~etka osnovne šole. Vemo, da je na
vsakem podro~ju izobra`evanja dolo~en osip u~encev, po-
sebno na podro~ju naravoslovja in tehnike.

^e pa tudi to ni zadosten razlog, da bi Ra~unalništvo
postalo obvezen u~ni predmet, pomislimo, koliko u~en-
cev, ki ne bo nadaljevalo šolanja po osnovni šoli, bo potre-
bovalo te~aj ra~unalniškega opismenjevanja.
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Pri~ujo~i prispevek predstavlja rezultate raziskave, katere namen je bil ugotoviti stopnjo uporabe storitev e-uprave s strani slo-

venskih podjetij, njihovo zadovoljstvo z obstoje~o ponudbo in mnenja glede prihodnjega razvoja e-uprave v Sloveniji. Po pred-

stavitvi rezultatov sorodnih raziskav, so predstavljeni rezultati raziskave, opravljene na Inštitutu za informatizacijo uprave v za-

~etku leta 2006. Rezultati razkrivajo, da je ve~ina anketiranih podjetij sicer `e uporabila vsaj eno upravno e-storitev, vendar

pa je nabor uporabljenih storitev bolj skop, pa tudi zadovoljstvo s temi storitvami ni na najvišji ravni. Kot ka`e, bi podjetja k po-

gostejši uporabi e-uprave najbolj spodbudili hitrejši postopki v primerjavi s klasi~nimi ter mo`nost, da se pri uporabi e-storitev

lahko kadarkoli obrnejo na osebo za pomo~. Na koncu v ospredje postavljamo najzanimivejše rezultate raziskave, ki jih sku-

šamo primerjati z rezultati sorodnih raziskav in podamo nekaj napotkov za nadaljnji razvoj slovenske e-uprave.

Klju~ne besede: e-uprava, upravne e-storitve podjetja, uporaba, zadovoljstvo, mnenja glede prihodnjega razvoja e-uprave,

pri~akovanja

E-uprava: Kaj pri~akujejo od nje 
slovenska podjetja?

1 Uvod 

Po nekaj za~etnih letih evfori~nega navdušenja nad mo`-
nimi koristmi e-uprave, po~asi prehajamo v bolj zrelo raz-
vojno obdobje, v katerem lahko ob upoštevanju doseda-
njih izkušenj bolj objektivno ovrednotimo dosedanje do-
se`ke in u~inke na poslovanje organizacij, slabosti dose-
danjega razvoja kakor tudi do sedaj še neizkoriš~ene pri-
lo`nosti. Javna uprava je za veliko število podjetij eden od
najpomembnejših 'poslovnih' partnerjev, zato ni nobene-
ga dvoma, da e-uprava potencialno prinaša v poslovanje
podjetij z javno upravo celo vrsto poenostavitev, ki lahko
pomembno vplivajo na zmanjševanje stroškov poslova-
nja, skrajševanje poslovnih ciklov in posledi~no ve~jo
u~inkovitost.V ta namen pa potrebujejo podjetja upravne
e-storitve, ki bodo v kar najve~ji meri izkoriš~ale razvojne
potenciale IKT in prinašale ustrezno dodano vrednost v
primerjavi s klasi~nimi upravnimi storitvami.

Dosedanji razvoj e-uprave v svetu in pri nas ravno v
tem pogledu izkazuje vrsto pomanjkljivosti. V prvem raz-
vojnem obdobju, nekje od leta 2000 dalje, so skušale orga-
nizacije javnega sektorja po svetu in pri nas slediti razvo-
ju e-poslovanja v zasebnem sektorju ter v ~im krajšem ~a-
su zagotoviti najve~ji mo`ni nabor upravnih e-storitev za
ob~ane in podjetja. Pri tem je bilo premalo pozornosti na-
menjeno sistemati~nemu izboru storitev glede na potrebe
in pri~akovanja njihovih uporabnikov, prav tako pa tudi
kakovosti njihovega razvoja. Tako je ponudba e-storitev
relativno naglo naraš~ala, kot se je kasneje izkazalo pa
njihova uporabna vrednost ni dosegla pri~akovanj. Posle-

dica takšnega razvoja je, da uporaba upravnih e-storitev
danes mo~no zaostaja za njihovo ponudbo.

Tudi v Sloveniji je bila storjena ista napaka. Glede na
meritve iz leta 2006 (CapGemni, 2006) se Slovenija v ok-
viru EU uvrš~a po razvitosti ponudbe e-storitev na visoko
sedmo mesto, ko pa podrobneje pogledamo podatke o nji-
hovi dejanski uporabi, je slika, kot bomo prikazali v pris-
pevku, veliko manj bleš~e~a. Razlogi za ta velik razkorak
med 'ponudbo' in 'povpraševanjem' po storitvah e-upra-
ve so nedvomno v tem, da je šel razvoj storitev v veliki
meri mimo dejanskih potreb in pri~akovanj njihovih upo-
rabnikov.

Namen pri~ujo~ega prispevka je konkretneje osvetli-
ti pri~akovanja in zadovoljstvo slovenskih podjetij z dose-
danjim razvojem e-uprave. Pri tem se bomo v prvi vrsti
naslonili na izsledke obširne empiri~ne raziskave, ki smo
jo izvedli na Inštitutu za informatizacijo uprave v letu
2006 in ki je bila v celoti namenjena analizi zadovoljstva
in pri~akovanj uporabnikov z e-upravo v Sloveniji. ^e-
prav smo v raziskavi analizirali razli~ne skupine uporab-
nikov e-uprave (Vintar et al., 2006), se bomo zaradi ome-
jenega prostora v tem prispevku omejili le na tisti njen
del, ki se ukvarja s podjetji. Rezultate naše raziskave
bomo soo~ili tudi z izsledki podobnih raziskav iz tujine.

2 Pregled sorodnih raziskav

Za razliko od raziskav, ki se osredoto~ajo na ob~ane
(npr. Berner Fachhoschule & Unisys, 2006; eUser, 2005;
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AGIMO, 2005; Accenture, 2004; MORI, 2004), so raziska-
ve, ki merijo uporabo, zadovoljstvo in mnenja glede pri-
hodnjega razvoja e-uprave s strani podjetij, manj pogoste.
Eden od razlogov je prav gotovo v tem, da je v nasprotju
z ob~ani takšno raziskavo med podjetji kredibilno veliko
te`e izvesti, saj je v mno`ici nekaj sto podjetij zelo te`ko
zadeti ljudi, ki to problematiko res dobro poznajo in lah-
ko kompetentno odgovarjajo v imenu celotnega podjetja.

Med prvimi je prav gotovo raziskava (Momentum,
2000), ki je razkrila, da je kar 83 % anketiranih ameriških
podjetij `e uporabilo internet z namenom uporabe uprav-
nih storitev ali informacij. Na evropski ravni je bila ena
prvih tovrstnih raziskav opravljena leta 2002 (SIBIS,
2003), ko so rezultati razkrili, da ve~ kot polovica anketi-
ranih podjetij, ki sicer imajo dostop do interneta, ne upo-
rablja upravnih e-storitev.1.

Tabela 1 prikazuje rezultate novejših raziskav, ki so
pod drobnogled vzele podjetja. Ker prihaja med njihovi-
mi metodološkimi pristopi do precejšnih razlik, njihovih
rezultatov ne moremo neposredno primerjati. ^e pa po-
gledamo rezultate posameznih raziskav, lahko vidimo, da
je uporaba storitev e-uprave med podjetji relativno nizka.
Tako je na primer v 25 ~lanicah EU leta 2005 le 19 % an-
ketiranih podjetij v celoti opravilo postopek z upravo pre-
ko interneta (Eurostat, 2005), najve~ (51 %) pa jih je

spletne strani organov javne uprave uporabilo za pridobi-
vanje informacij. Nadalje je raziskava BISER (2004) raz-
krila, da je vsaj eno od štirih upravnih e-storitev, po kate-
rih so spraševali, uporabilo le 25 % anketiranih podjetij iz
28 evropskih regij. Prav tako nizko uporabo storitev e-
uprave je razkrila raziskava (Thompson et al., 2005), kjer
so ameriška podjetja stopnjo uporabe devetih upravnih e-
storitev na lestvici od 1 (nikoli) do 5 (zelo pogosto) v pov-
pre~ju ocenila z oceno 1,88. Po drugi strani je upravne e-
storitve uporabilo 56 % majhnih in srednje velikih podje-
tij iz Velike Britanije (Adeshara et al., 2004).

Še bolj razli~ni kot pri meritvah uporabe, pa so kazal-
niki, ki merijo zadovoljstvo z e-upravo (Tabela 2). V razi-
skavi (Adeshara et al., 2004), na primer, so `eleli ugotovi-
ti, kako u~inkovite so upravne e-storitve za majhna in
srednja podjetja, pri ~emer je slaba polovica anketiranih
podjetij menila, da upravne e-storitve za njih niso zelo
u~inkovite.V raziskavi BISER (2004) so zadovoljstvo me-
rili z dele`em podjetij, ki so `e uporabila upravne e-stori-
tve in bi slednje tudi ponovno uporabila – teh je bilo 85
%. Nadalje je zadovoljstvo z 20 upravnimi e-storitvami
(glej CapGemini, 2006) merila raziskava 'Top of the web'
(2004), in sicer na lestvici od 1 do 6, pri ~emer je 1 pome-
nila najslabšo oceno, 6 pa najboljšo. Oceni 5 in 6 je poda-
lo 63 % anketiranih podjetij iz šestih ~lanic EU.

1 Vendar pa je potrebno na rezultate gledati z dolo~eno mero distance, saj v raziskavi opozarjajo, da IT managerji, ki so odgovarjali v
imenu podjetij, morda niso najbolj primerni za vprašanja, povezana z uporabo e-uprave.

Tabela 1: Rezultati nekaterih raziskav, ki so merile uporabo storitev e-uprave s strani podjetij
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Prav tako je iz razli~nih kazalnikov mo~ razbrati mne-
nja podjetij glede prihodnjega razvoja e-uprave (Tabela
3). @e leta 2000, na primer, je raziskava (Momentum,
2000) pokazala, da si podjetja (56 %) `elijo vse upravne e-
storitve opraviti preko enega samega spletiš~a. Nadalje je
najve~ podjetij izjavilo, da sta hitrost (51 %) in priklad-
nost oz. udobnost e-uprave (43 %) najve~ji koristi e-upra-

ve, in da bi ve~ja varnost (50 %) ter intenzivnejša promo-

cija e-uprave (14 %) najbolj pripomogli k pogostejši upo-

rabi upravnih e-storitev (Momentum, 2000). Na ravni EU

je bila ena prvih raziskav (IDA, 2002), ki je (posredno)

razkrila tudi pri~akovanja podjetij, opravljena leta 2002,

ko so rezultati pokazali, da podjetja pripisujejo visoko po-

Tabela 3: Rezultati nekaterih raziskav, ki so razkrili pri~akovanja podjetij glede nadaljnjega razvoja e-uprave

Tabela 2: Rezultati nekaterih raziskav, ki so merile zadovoljstvo podjetij z e-upravo
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membnost ponudbi e-storitev, ki bi zadovoljevale njihove
dejanske potrebe (76 %).

Podobno, pribli`no tretjina ~eških podjetij meni, da je
slabost storitev e-uprave nizka stopnja poznavanja le-teh
(Koran, 2006), medtem ko ameriška podjetja pri uporabi
mo`nosti, ki jih ponuja e-uprava, še najmanj ~asa prihra-
nijo na ra~un e-storitev (Thompson et al., 2005). Nadalje
je mo~ opaziti, da le 30 % anketiranih podjetij iz šestih
~lanic EU meni, da so pri uporabi upravnih e-storitev de-
le`ni boljše pomo~i, kar 17 % pa jih ni našlo `elene stori-
tve (Top of the web, 2004). Zanimivi so tudi rezultati
evropske raziskave BISER (2004), v kateri je polovica
vprašanih izjavila, da njihovo podjetje upravnih e-storitev
ne potrebuje, kar 33 % pa jih meni, da je uporaba uprav-
nih e-storitev manj varna od tradicionalnih, zaskrbljujo~
pa se zdi tudi dele` podjetij (30 %), ki se jim zdi uporaba
upravnih e-storitev zapletena. Skrb glede varnosti uprav-
nih e-storitev je tudi najpogostejši problem pri uporabi
tovrstnih storitev, ki ga navajajo podjetja iz Velike Brita-
nije (Adeshara et al., 2004).

3 Metodološki pristop

Raziskava podjetij je bila izvedena februarja 2006 z upo-
rabo metode CATI (ra~unalniško podprto telefonsko an-
ketiranje, ang. Computer Assissted Telephone Intervie-
wing) na vzorcu 349 podjetij v štirih reprezentativnih ve-
likostnih skupinah: velika in srednja podjetja (50 in ve~
zaposlenih), majhna podjetja (5 do 49 zaposlenih), s.p. in
mikro podjetja (manj kot 5 zaposlenih) ter organizacije
javnega sektorja.

Vzor~ni okvir je predstavljal Poslovni register Slove-
nije – IPIS, ki vsebuje podatke o vseh poslovnih subjektih
(v nadaljevanju podjetjih), registriranih v RS. Vzor~enje
je potekalo na podlagi metode iskanja kvot z upošteva-
njem ustrezne porazdelitve dejavnosti in regionalne za-
stopanosti podjetij. Vzorec je zato reprezentativen samo
na ravni posameznih velikostnih skupin, znotraj katerih
lahko rezultate posplošujemo ob upoštevanju 95-odstot-
nega intervala zaupanja in števila odgovorov na posamez-
no vprašanje. Ciljna oseba je bil v velikih in srednjih pod-
jetjih vodja informatike ali splošnega sektorja, v majhnih
in mikro podjetjih pa direktor. V primeru nedosegljivosti
je bilo anketiranje opravljeno tudi z drugo odgovorno
osebo.

3.2 Uporaba elektronskih upravnih storitev

Anketirana podjetja smo spraševali po uporabi petih
elektronskih upravnih storitev, bodisi preko interneta ali
z uporabo standardizirane izmenjave podatkov, ki jo
omogo~ajo npr. RIP, XML in SOAP. Medtem, ko vsaj eno
upravno e-storitev uporabljajo prav vsa anketirana sred-
nja in velika podjetja, 96 % organizacij javnega sektorja,
92 % malih podjetij in 75 % podjetij iz skupine s.p. in mi-
kro podjetij (Slika 1), pa podrobnejša analiza razkriva
skromen nabor uporabljenih storitev, saj je le 16 % orga-
nizacij javnega sektorja zatrdilo, da poleg omenjenih pe-
tih uporablja še druge upravne e-storitve, pri ostalih sku-
pinah podjetij pa se je ta dele` gibal med 5 in 10 %.

Zanimivo je, da je dele` podjetij, ki uporabljajo vsaj
eno upravno e-storitev, ve~ji od dele`a podjetij, ki uporab-
ljajo e-ban~ništvo in e-poslovanje s poslovnimi partnerji.
Rezultati raziskave namre~ ka`ejo, da e-ban~ništvo upo-
rablja 80 % organizacij javnega sektorja, 97 % srednjih in
velikih podjetij, 100 % malih podjetij ter 83 % anketira-
nih s.p. in mikro podjetij, druge oblike e-poslovanja s po-
slovnimi partnerji pa uporablja 82 % organizacij javnega
sektorja, po 81 % srednjih in velikih ter malih podjetij in
62 % anketiranih s.p. in mikro podjetij.

Kot ka`e Slika 2, je pri vseh velikostnih skupinah pod-
jetij najbolj uporabljana storitev posredovanja podatkov
(npr. letnih poro~il, bilanc ipd.) na Agencijo za javno
pravne evidence in storitve (AJPES), saj jo uporablja 83
% organizacij javnega sektorja, 81 % velikih in srednjih
podjetij, 66 % malih podjetij ter 46 % s.p. in mikro podje-
tij; najmanj pa sta uporabljani storitvi sodelovanja v po-
stopkih javnih razpisov oz. naro~il in e-Zaposlitve na
spletnih straneh Zavoda RS za zaposlovanje (ZRSZ).

Uporabnike upravnih e-storitev smo povprašali tudi
po uporabi digitalnih potrdil pri poslovanju z organi jav-
ne uprave. Analiza poka`e, da to mo`nost uporablja od 41
% (s.p. in mikro podjetja) do 52 % (organizacije javnega
sektorja) anketiranih podjetij.

Zanimali so nas tudi razlogi za neuporabo posamez-
nih elektronskih upravnih storitev. Kot ka`e, ve~ina pod-
jetjih teh storitev ne uporablja zato, ker jih, niti v klasi~ni
niti v elektronski razli~ici, ne potrebujejo, pa tudi zato, ker
imajo raje klasi~ne na~ine urejanja zadev z upravo. Sled-
nji razlog, za razliko od ostalih storitev, prevladuje pri po-
sredovanju obra~una davkov na DURS.

3.3 Zadovoljstvo z e-upravo

Rezultate o zadovoljstvu podjetij z e-upravo smo dobili
skozi ve~ vprašanj:
� najprej smo podjetja prosili, naj ocenijo zadovoljstvo

z uporabo posameznih upravnih e-storitev;
� nato so podjetja, ki so `e uporabila vsaj eno elektron-

sko upravno storitev, ocenjevala splošno zadovoljstvo
z e-upravo;

� stopnjo zadovoljstva z e-upravo pa je mo~ razbrati
tudi skozi stopnje (ne)strinjanja s sedmimi trditvami.

Tabela 1:Velikostne skupine (kvote) podjetij za analizo 
rezultatov
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V nadaljevanju smo podjetja tudi prosili, naj ocenijo
svoje zaupanje v e-upravo.

V vseh primerih so podjetja podala ocene od 1 do5,
pri ~emer je 1 vedno pomenila najslabšo oceno (zelo ne-
zadovoljen, sploh se ne strinjam, sploh ne zaupam) ocena
5 pa je vedno pomenila najboljšo oceno (zelo zadovoljen,
popolnoma se strinjam, zelo zaupam).

Kot ka`e, so z uporabo elektronskih postopkov javnih
razpisov oz. naro~il najbolj zadovoljne organizacije javne-
ga sektorja (3,7), nekoliko manj s.p. in mikro podjetja ter
mala podjetja (3,6), sledijo srednja in velika podjetja (3,2)
(Slika 3).

Z elektronskim posredovanjem obra~unov davkov na
DURS je ponovno najbolj zadovoljen javni sektor (4,4),
precej manj pa s.p. in mikro podjetja ter mala podjetja
(4,0), ponovno najmanj pa srednja in velika podjetja (3,9).

Bolj izena~ene kot pri prejšnjih dveh storitvah so oce-
ne zadovoljstva z elektronskim posredovanjem podatkov
na AJPES, vendar ponovno izstopa razmerje med najbolj
zadovoljnimi, to so organizacije javnega sektorja (4,3) in
najmanj zadovoljnimi, to so srednja in velika podjetja
(4,1).

V nekoliko druga~nem razmerju med posameznimi
skupinami podjetij so ocene zadovoljstva z uporabo e-Za-
poslitev na spletnih straneh Zavoda RS za zaposlovanje.
Pri pozitivnih ocenah je ponovno na prvem mestu javni
sektor (4,1), vendar pa so storitve najslabše ocenili s.p. in
mikro podjetja (3,6).Vmes so mala podjetja (4,0) ter sred-
nja in velika podjetja (3,8) (Slika 3).

V nasprotju z ve~ino ostalih storitev so vpoglede v
elektronske javne evidence oz. baze podatkov najbolje
ocenila srednja in velika podjetja (4,1), najslabše pa mala

Slika 1: Uporaba vsaj ene upravne e-storitve glede na vsa anketirana podjetja

Slika 2: Uporaba posameznih elektronskih upravnih storitev glede na vsa anketirana podjetja



podjetja (3,8), vendar se tudi povpre~ni oceni pri s.p. in
mikro podjetjih (3,9) ter organizacijah javnega sektorja
(4,0) le malo razlikujeta (Slika 3).

Rezultati tudi ka`ejo, da je zaupanje v e-upravo neko-
liko ve~je kot zadovoljstvo; najve~je je v organizacijah
javnega sektorja (4,1), najmanjše pa v malih podjetjih, mi-
kro podjetjih in pri s.p. (3,9). Podobno je tudi zadovoljstvo
najve~je v organizacijah javnega sektorja (4,0), najmanjše
pa pri majhnih podjetjih (3,8) (Slika 3).

Zanimiva pa je tudi primerjava med splošnim zado-
voljstvom z e-upravo in zadovoljstvom z e-poslovanjem s
poslovnimi partnerji. Kot ka`e, so podjetja s slednjim za-
dovoljna nekoliko bolj kot z e-upravo (Slika 3).

Tabela 4 prikazuje srednje vrednosti ocen strinjanja
podjetij s sedmimi trditvami o e-upravi. Rezultati ka`ejo,
da se s prvo trditvijo ('storitve elektronske uprave so za-
pletene za uporabo') najbolj strinjajo mala, srednja in ve-
lika podjetja (3,1), najmanj pa s.p. in mikro podjetja (2,9).

Z drugo trditvijo ('informacije in upravne e-storitve,
dostopne preko spleta, ne zadovoljujejo potreb v našem
podjetju') se vse velikostne skupine podjetij nekoliko bolj
ne strinjajo kot pa strinjajo, pri ~emer so najve~je nestri-
njanje izrazila mala podjetja (2,7), sledijo s.p. in mikro
podjetja ter organizacije javnega sektorja (2,8), najvišjo
oceno pa so podala srednja in velika podjetja (2,9) (Tabe-
la 4).

S tretjo trditvijo ('storitve e-uprave so preve~ razprše-
ne – preoblikovati bi jih morali na podlagi poslovnih do-
godkov (npr. zaposlitev delavca)') se vse velikostne skupi-
ne podjetij bolj strinjajo kot ne, vendar nobena povpre~-
na ocena ne presega vrednosti 4. Najve~ strinjanja so izra-
zile organizacije javnega sektorja in mala podjetja (3,9),
nekoliko manj pa s.p. in mikro podjetja ter srednja in ve-
lika podjetja (3,8) (Tabela 4).

Da se je z uporabo storitev e-uprave v postopkih z or-
gani javne uprave zmanjšala koli~ina papirja, se bolj stri-
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Slika 3: Ocene (1-5) zadovoljstva in zaupanja v e-upravo ter ocene zadovoljstva z nekaterimi upravnimi e-storitvami 
(število odgovorov n je navedeno po vrsti od s.p. in mikro podjetij do organizacij javnega sektorja)



njajo kot ne vse skupine podjetij, razen organizacij javne-
ga sektorja. Pri tem se s to trditvijo najbolj strinjajo majh-
na podjetja (3,7), sledijo s.p. in mikro podjetja (3,4) ter
srednja in velika podjetja (3,1), kot re~eno pa so organiza-
cije javnega sektorja izrazile nekoliko ve~je nestrinjanje
(2,8) (Tabela 4).

S peto trditvijo ('z uporabo storitev e-uprave so se
skrajšali postopki z organi javne uprave') se najbolj stri-
njajo majhna podjetja (3,8), sledijo s.p. in mikro podjetja
(3,6), najmanj pa se s trditvijo strinjajo organizacije javne-
ga sektorja ter srednja in velika podjetja (3,4) (Tabela 4).

Da so se z uporabo storitev e-uprave poenostavili po-
stopki z organi javne uprave, se najbolj strinjajo majhna
podjetja (3,8), sledijo s.p. in mikro podjetja (3,5), najmanj
pa se s trditvijo strinjajo srednje in velika podjetja ter or-
ganizacije javnega sektorja (3,4).

Tudi z zadnjo trditvijo ('v podjetju smo premalo sez-
nanjeni z mo`nostmi, ki jih 

ponuja e-uprava') se vse skupine podjetij bolj strinja-
jo kot ne, pri ~emer so najve~je strinjanje izrazila majhna
podjetja (3,8), nekoliko manj srednja in velika podjetja
(3,7), najmanj pa se s trditvijo strinjajo organizacije javne-
ga sektorja ter s.p. in mikro podjetja (3,5 in 3,4) (Tabela
4).

3.4 Mnenja glede prihodnjega razvoja 

e-uprave

Da bi od podjetij pridobili smernice za nadaljnji razvoj e-
uprave v Sloveniji, smo uporabili tri sklope vprašanj, na
katera so odgovarjala podjetja, ki uporabljajo ra~unalni-
ke. Vprašali smo jih, kako pomembno se jim zdi, da lahko
preko interneta opravljajo upravne storitve, da si lahko na
standardiziran na~in (npr. z uporabo RIPa, XMLa ali
SOAPa) z organi javne uprave izmenjujejo podatke in da
lahko preko spleta dostopajo do podatkov javnih regi-
strov oziroma baz podatkov. Nato pa smo jih še prosili, naj
ocenijo pomembnost posameznih dejavnikov za nadaljnji
razvoj e-uprave ter stopnjo, do katere bi jih posamezni de-
javniki v bodo~e najbolj spodbudili k za~etku oz. pogo-
stejši uporabi e-uprave.

Podjetja so podala ocene od 1 do 5, pri ~emer je 1 ved-
no pomenila najslabšo oceno (popolnoma nepomembno,
sploh me ne bi spodbudilo) ocena 5 pa je vedno pomeni-
la najboljšo oceno (zelo pomembno, zelo bi me spodbudi-
lo).

Analiza poka`e, da so podjetjem najpomembnejše
elektronske upravne storitve, najmanj pa standardizirana
izmenjava podatkov z organi javne uprave. Pri tem je
mo`nost opravljanja elektronskih upravnih storitev naj-
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Tabela 4: Strinjanje s trditvami glede e-uprave med anketiranimi podjetji, ki uporabljajo upravne e-storitve

Tabela 5: Pomembnost obstoja posameznih mo`nosti e-uprave med podjetji, ki uporabljajo ra~unalnike 



pomembnejša organizacijam javnega sektorja (4,5), naj-
manj pa malim podjetjem (4,2), mo`nost standardizirane
izmenjave podatkov je zopet najpomembnejša organiza-
cijam javnega sektorja (4,3), najmanj pa podjetjem iz sku-
pine s.p. in mikro podjetij (3,4), podobno pa velja tudi za
mo`nost vpogleda v elektronske javne evidence oz. zbir-
ke podatkov.

Raziskava je tudi pokazala (Tabela 6), da se zdijo an-
ketiranim podjetjem vsi dejavniki, po katerih smo spraše-
vali, razen uvedbe dostopa do e-uprave na javnih mestih,
pomembni do zelo pomembni za nadaljnji razvoj e-upra-
ve. Ve~jih razlik med posameznimi skupinami podjetij ni,
razen pri uvedbi dostopa do e-uprave na javnih mestih, ki
je za organizacije javnega sektorja precej bolj pomemben
dejavnik kot za ostala podjetja.

Pri dejavnikih, ki bi utegnili podjetja spodbuditi k za-
~etku oz. pogostejši uporabi storitev e-uprave (Tabela 7)
je analiza pokazala, da so hitrejši postopki v primerjavi s
klasi~nimi najpomembnejši spodbujevalni dejavnik za
podjetja v vseh velikostnih skupinah, saj so vse skupine
podjetij ta dejavnik ocenile z najvišjimi ocenami (4,6 - 4,7)
ali povedano druga~e, skoraj tri ~etrtine podjetij meni, da
bi jih hitrejši postopki v primerjavi s klasi~nimi zelo spod-
budili k ve~ji uporabi storitev e-uprave.

Tudi ve~ja informiranost o mo`nostih e-uprave (4,3 -
4,5), enostavnejša uporaba in popolnejša ponudba (4,4 -
4,7), mo`nost, da se lahko kadarkoli obrnejo na osebo za
pomo~ (4,5 - 4,6) ter ve~ja varnost prenosa podatkov (4,3
- 4,6) bi podjetja v precejšnji meri spodbudila k ve~ji upo-
rabi storitev e-uprave (Tabela 7).

Po drugi strani pa so ni`je takse oz. druge finan~ne
spodbude (presenetljivo) najmanj pomemben spodbuje-
valni dejavnik za vse skupine podjetij, med katerimi je še
najbolj pomemben za s.p. in mikro podjetja (4,2), se pa z
velikostjo ta pomembnost zmanjšuje. Najmanj je ta dejav-
nik pomemben za organizacije javnega sektorja (3,7).

4 Kaj nam sporo~ajo podjetja?

Na tem mestu izpostavljamo najzanimivejše rezultate ra-
ziskave, ki jih bomo skušali primerjati z nekaterimi razi-
skavami, predstavljenimi v drugem razdelku. Ker se me-
todološki pristopi raziskav razlikujejo, je potrebno na te
primerjave gledati z dolo~eno mero distance. Na koncu
podajamo še nekaj napotkov za nadaljnji razvoj slovenske
e-uprave.

Tako ne moremo spregledati, da so dele`i podjetij, ki
uporabljajo vsaj eno upravno e-storitev (75 - 100 %), re-
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Tabela 6: Pomembnost posameznih dejavnikov za nadaljnji razvoj e-uprave med podjetji, ki uporabljajo ra~unalnike

Tabela 7: Pomembnost spodbujevalnih dejavnikov za ve~jo uporabo storitev e-uprave med podjetji, ki uporabljajo ra~unalnike



lativno visoki, celo ve~ji od uporabe e-ban~ništva in dru-
gih oblik e-poslovanja s poslovnimi partnerji. Vendar pa
nabor storitev, ki jih podjetja uporabljajo, ni ravno obse-
`en. Omejen je v glavnem na storitve eDavkov in storitve
AJPESa. Kakorkoli, ~e te rezultate primerjamo z rezulta-
ti uporabe v 28 evropskih regijah v letu 2004 (BISER,
2004), lahko ugotovimo, da je stanje v Sloveniji danes bis-
tveno boljše. Rezultati omenjene raziskave so namre~ raz-
krili, da je preko spleta dav~ne napovedi oddalo zgolj 14
% anketiranih podjetij (pri nas je to preko interneta ali z
uporabo standardizirane izmenjave podatkov storilo 61
% organizacij javnega sektorja, 78 % malih podjetij, 57 %
srednjih in velikih podjetij ter 32 % s.p. in mikro podjetij),
na javnih razpisih pa je preko spleta sodelovalo le slabih
6 % anketiranih podjetij (pri nas je preko interneta ali z
uporabo standardizirane izmenjave podatkov na javnih
razpisih sodelovalo 43 % organizacij javnega sektorja, 25
% malih ter 21 % srednjih in velikih podjetij in 12 % s.p.
in mikro podjetij) .

Anketirana podjetja posameznih upravnih e-storitev
po ve~ini ne uporabljajo zato, ker menijo, da dolo~ene sto-
ritve ne potrebujejo, ker jo raje opravijo na klasi~en na-
~in, ker je ne poznajo, ker storitev (zaradi razli~nih vzro-
kov) ni uporabna za njihovo podjetje, pri posredovanju
podatkov na DURS in AJPES pa tudi zato, ker storitev
opravljajo zunanji izvajalci. Verjetno ni naklju~je, da je
evropska raziskava (IDA, 2002) `e pred nekaj leti razkri-
la, da podjetja pripisujejo visoko pomembnost ponudbi e-
storitev, ki bodo zadovoljile njihove dejanske potrebe.

In kot ka`e, so vse velikostne skupine anketiranih slo-
venskih podjetij na splošno z e-upravo relativno zadovolj-
ne. Vendar pa ocena splošnega zadovoljstva pri nobeni
skupini podjetij ne presega vrednosti 4 (zadovoljen sem),
kar puš~a izboljšavam še dovolj prostora. To potrjuje tudi
dejstvo, da so anketirana podjetja svoje zadovoljstvo z e-
upravo ocenila nekoliko slabše od zadovoljstva z elek-
tronskim poslovanjem s poslovnimi partnerji. Po drugi
strani ocene zadovoljstva s posameznimi storitvami ka`e-
jo, da so podjetja bolj zadovoljna s tehnološko bolj razvi-
timi storitvami (storitve eDavkov in AJPESA), precej
manj pa z elektronskimi postopki javnih razpisov oz. na-
ro~il, kar je tudi razumljivo, saj je ta storitev zgolj informa-
cijske narave. Ne gre tudi spregledati, da zaupanje v e-
upravo ni na zavidljivi ravni, saj so ga podjetja ocenila le
nekoliko bolje od zadovoljstva.

Kje so najve~je mo`nosti za izboljšave, lahko razbere-
mo iz ocen strinjanja s posameznimi trditvami. Iz rezulta-
tov raziskave izhajajo naslednja priporo~ila, ki bi jih dr`a-
va, po mnenju podjetij, morala upoštevati pri razvoju e-
uprave:
� storitve e-uprave so preve~ razpršene po razli~nih

spletiš~ih, zato bi jih bilo treba preoblikovati v pake-
te na podlagi poslovnih dogodkov in ponuditi na
enem mestu in v enem koraku (npr. zaposlitev delav-
ca);

� v podjetjih so premalo seznanjeni z mo`nostmi, ki jih
ponuja e-uprava;

� organizacije javnega sektorja po ve~ini menijo, da se
z uporabo storitev e-uprave koli~ina papirja ni bistve-
no zmanjšala;

� mala, srednja in velika podjetja po ve~ini menijo, da
so storitve e-uprave za uporabo bolj zapletene kot ne;

� informacije in upravne e-storitve, dostopne preko
spleta, le delno zadovoljujejo potrebe podjetij;

� z uporabo storitev e-uprave so se le delno poenosta-
vili in skrajšali postopki z organi javne uprave.
Pri nadaljnjem snovanju politik s podro~ja e-uprave

pa velja imeti v mislih še, da sta po mnenju anketiranih
podjetij najpomembnejša dejavnika nadaljnjega razvoja
e-uprave:
� poenostavitev upravnih postopkov znotraj organov

javne uprave in 
� uvedba ponudbe vseh informacij in upravnih storitev

na enem spletnem mestu.
Poleg tega pa bi anketirana podjetja storitve e-uprave

uporabljala v ve~ji meri predvsem:
� ~e bi bili postopki v primerjavi s klasi~nimi hitrejši,
� ~e bi pri uporabi upravnih e-storitev imeli mo`nost,

da se lahko kadarkoli obrnejo na osebo za pomo~ in 
� ~e bi bila uporaba upravnih e-storitev enostavnejša,

ponudba pa popolnejša.
Ti rezultati se ujemajo tudi z rezultati raziskave (Ko-

ran, 2006), kjer je najve~ (31 %) ~eških podjetij kot sla-
bost ~eških e-storitev navedlo nizko stopnjo poznavanja
le-teh, 21 % pa jih kot slabost vidi nezadovoljivo integra-
cijo elektronskih registrov. Prav tako lahko rezultate pri-
merjamo z rezultati raziskave 'Top of the web' (2004),
kjer je imelo 20 % podjetij te`ave pri iskanju upravnih e-
storitev, le 30 % pa jih je menilo, da so pri uporabi uprav-
nih e-storitev dele`ni boljše pomo~i. Spregledati ne gre
niti raziskave (Adeshara et al., 2004), kjer je 21 % podje-
tij navedlo hitrost in enostavnost uporabe kot problem pri
uporabi upravnih e-storitev, in tudi ne raziskave BISER
(2004), v kateri se je 30 % podjetij strinjalo ali zelo strinja-
lo, da so upravne e-storitve zapletene za uporabo.

5 Zaklju~ek

Pri~akovanja slovenskih podjetij glede nadaljnjega razvo-
ja e-uprave so torej precej jasno izra`ena. Verjamemo, da
si dr`ava `eli zagotavljati prijazno poslovno okolje, ki bo
imelo neposredne u~inke na njen nadaljnji ekonomski
razvoj in na gospodarsko rast. Pri nadaljnjem na~rtovanju
razvoja e-uprave v Sloveniji bi zato vsekakor veljalo upo-
števati vsaj nekatere od izsledkov predstavljene raziska-
ve. V nasprotnem primeru bodo ti rezultati, kljub svoji
dragocenosti, ostali zgolj predmet akademskih razprav.
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Structuring Domain Knowledge 
by Semi-automatic Ontology 

Construction

In this paper, we present a case in
semi-automatic ontology construction from
literature. For this, we concentrate on the ar-
ticles about autism obtained from the Pub-
Med Central database. Our motivation was
to investigate how separate parts of articles,
such as titles, abstracts and full texts, inf-
luence the constructed ontology. Our results
confirm the intuitive expectation that con-
structing ontologies from abstracts is a ra-
tional choice when uncovering the structure
of a given scientific field. In addition, when
compared to general knowledge of autism,
ontology concepts from abstracts show the
highest similarity.

Key words: Knowledge management,
education, concept learning, ontologies, au-
tism

Bojan Cestnik, 

Ingrid Petri~, 

Tanja Urban~i~, 

Marta Macedoni-Lukši~

The Dropout Rate from E-Learning 
Courses and the Satisfaction of

Students' with E-Learning

This paper deals with the dropout rate
for e-learning academic courses in correla-
tion with student satisfaction with distance
education. This study explores two main
ideas: student satisfaction with e-learning
and the locus of control. The results show
that the main reason for persistence with e-
learning academic courses is a significantly
high level of satisfaction with e-learning and
satisfaction with the students' own acade-
mic performance.

Key words: e-learning, dropout rate,
success, satisfaction 

From Fragments of Knowledge
Towards a Bigger Picture: How
Can the Process be Supported 

In this paper we deal with the problem
of information that is dispersed and growing
so fast that it is difficult to connect it toget-
her into a coherent picture as needed for
complex problem solving. We present two
examples and some methods that have po-
tential to contribute towards putting pieces
of knowledge together. The first consists of
finding complementary pieces of knowled-
ge in literature that supports hypothesis ge-
neration by a well-defined and computer
supported method. The second one is sha-
ring and upgrading knowledge in collabora-
tive settings, which still has many non-tech-
nical issues to be solved, although well de-
veloped in its technical aspects.

Key words: Knowledge management,
education, data mining, networked organi-
zations

rent environments using information and
communication technology. Clients on a
personal computer, the internet and PDA-
hand-held computers are all presented. The
combination of those clients in health-care
education is analyzed.

Key words: education, health care, nur-
sing, classifications, information technology

The Educational Challenges 
of E-representing the 

International Classification 
of Nursing Practice

Teaching about classification also plays
an important role in nursing education. The
International Classification for Nursing
Practice is a unified professional language
devoted to nurses, other health workers and
broader areas. In this paper, the e-version of
this classification is presented as a challenge
for an efficient educational practice searc-
hing for new information solutions in diffe-

Games for Learning and Learning 
from Games

This paper details a model of game-ba-
sed learning and suggests how this can be
applied to both the playing of computer ga-
mes and learning within the classroom envi-
ronment. The authors document the results
from a University level course, created in a
role-playing form for designing educational
games and highlights the student’s attitudes
and beliefs regarding game design as a ca-
reer. They also suggest that educational ga-
mes can be used successfully for the transfer
of knowledge to domains outside the world
of computer games and highlights several
case studies in the area of health and medi-
cine.

Key words: game-based learning, re-
cursive learning loops, games for learning
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Simulation Based Group Learning

This article describes an experiment in-
vestigating simulation based group learning.
For this purpose, we have conducted a four-
group Solomon experiment under four dif-
ferent conditions: a1) the determination of
strategy with the application of the system
dynamics (SD) model without group inte-
raction and with a pre-test, a2) the determi-
nation of strategy with the application of
the SD model and group information feed-
back and with a pre-test, a3) the determina-
tion of strategy with the application of the
SD model and without a pre-test, and a4)
strategy determination with the application
of the SD model and group information
feedback and without a pre-test. The obser-
ved variables were the criteria function va-
lues and frequency of the simulation runs.
The hypothesis that simulation model appli-
cation and group feedback information po-
sitively influence the convergence of the de-
cision process and contribute to faster deci-

sion-making was confirmed. A model of the
learning during the decision-making pro-
cess was developed. Students’ opinions
were analyzed as well and the results show
that management students thought that the
application of the simulation model did con-
tribute to an increased understanding of the
problem, the faster finding of solutions and
the increased confidence of participants. All
participants agree that the clear presenta-
tion of the problem motivates participants
to find the solution.

Key words: group decision, learning
model, system dynamics, feedback, experi-
ment design
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Project CALIBRATE – 
Calibrating eLearning in Schools

One of the main issues that the Euro-
pean Union supports through the IST Pro-
gramme is the exchange and collaborative
use of learning resources. CALIBRATE
(Calibrating eLearning in Schools) brings
together eight European countries to carry
out a multi-level project designed to sup-
port the collaborative use and exchange of
learning resources in schools. Its main aim is
to provide a brokerage system among natio-
nal repositories of educational materials.
This paper reports on the main goals of this
project, which include developing an open-
source technical architecture to support
content exchange/collaboration between
ministries of education and other owners of
educational repositories, to develop a teac-
hing toolbox that supports the collaborative
use of learning resources, research and te-
sting new approaches that can improve se-
mantic interoperability related to the disco-
very and evaluation of learning resources.
One relatively important issue developed
through the project concerns the guidelines
with which the metadata resources in the re-
positories should be equipped. We will re-

ICT Use in Boarding Schools

Information technology has for some
time now been an integral part of education
and management processes in boarding
schools. New contemporary work methods,
used by tutors who are motivated to intro-
duce necessary and inevitable novel met-
hods into pedagogic practices, have been
put into effect. In this article, we will list a
number of basic skills and knowledge that
tutors and headmasters of boarding schools
should know. Of course, these skills and
knowledge should be known also by other
teachers in schools and other institutes, but
here we will only mention boarding schools
in this article, because they are the focus of
our research.

A survey was carried out in boarding
schools, searching for the opinions of head-
masters and tutors on the advantages and
disadvantages of keeping an electronic
diary of a tutor’s work. The survey searched
for eventual weaknesses and strengths of
the process that may be important for the
introduction and application of innovation
in a pedagogic process. At the same time,
the attitudes of pedagogic staff on this novel
method were also investigated.

Key words: knowledge of ICT, tutors,
headmasters, skills, pedagogic process, re-
search, boarding schools

Learning aims for Computer
Science in the elementary school -

Slovenian and ACM K12 
curriculum

With the nine-year elementary school,
Computer Science re-appeared as an elec-
tive subject. However, there was virtually no
curriculum for Computer Science to be
used, no textbook, no exercise book. There
was only an idea to include information and
communication technology in the elemen-
tary school, because of society's growing de-
pendence on it. Not properly trained and
severely underprepared teachers had to

adapt competency goals to the inappropri-
ate teaching equipment.

Because Computer Science is still only
an elective subject and hence students
attend it at their own will, the quality and
importance of the subject is still at the level
of an out-of-class activity not recognizing its
indispensable role in the modern society.

Meanwhile, the leading international
professional society ACM (Association for
a Computing Machinery) started forming
guidelines for teaching curriculum for
Computer and Information Science from
Kindergarten to Grade 12 (K12) that are
already used in several countries.The guide-
lines could be also used as a reference to
define and renew competency goals for
teaching in Slovenia. There appears a fun-
damental question: "Is the Slovenian cur-
riculum for Computer Science well
designed?"

Key words: curriculum, K12, ICT, com-
parison, renewal

E-government: What do Slovenian
companies expect from it?

The paper presents the results of the
research intended to ascertain the level of
Slovenian companies' usage of and satisfac-
tion with government e-services as well as
their opinions regarding the future develop-
ment of e-government in Slovenia.After the
presentation of studies in the field, the re-
sults of the research conducted at the Insti-
tute for Informatization of Administration
in the beginning of 2006 are given. The re-
search revealed that the majority of compa-
nies surveyed have already used at least one
government e-service, but the range of ser-
vices used is in fact not very wide, and the
satisfaction with those services is not at the
highest level. It turns out that the most im-
portant stimulating factors for using e-go-
vernment are faster electronic procedures
in comparison to conventional ones and the
possibility of personal assistance at all times
during use of government e-services. At the
end, we put forward the most interesting re-
sults of the research, we try to compare
them with some related studies and offer
some instructions for further development
of Slovenian e-government.

Key words: e-government, government
e-services, companies, usage, satisfaction,
opinions regarding the future development
of e-government, expectations
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Distance Education Models and
New Communication Trends 

in Education

Last decade’s technological develop-
ments in the field of information technology
have boosted its range of uses in distance
education and given new dimensions to this
type of education. Distance learning nowa-
days is practised in several theories, each
differing from the other in its formal access,
in the analysis of its teaching and learning
materials, in its methods and range of coun-
selling and the range of its communication
with participants, as well as in its didactic
concept of preparing and forming learning
materials, etc. Distance education is an im-
portant criterion for new communication
trends in education. Therefore, it shall be
covered more thoroughly in this work.

Key words: Distance learning, distance
education, distance teaching and learning
models, didactic models, communication
models, web-based education, web-based
learning material

port on two major guidelines the resources
in CALIBRATE should follow. A number
of practical examples of preliminary ver-
sions of tools will also be outlined.

Key words: e-learning, metadata, repo-
sitories, learning resources
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ADRIA AIRWAYS - Slovenski letalski prevoznik d.d.
Kuzmi~eva 7, 1000 LJUBLJANA

ARBORETUM
Vol~ji potok 3, 1235 RADOMLJE

ALPETOUR REMONT d.d.
Ljubljanska 22, 4000 KRANJ

ATOTECH - Kemi~na tovarna Podnart d.d.
Podnart 24, 4244 PODNART

AVTOTEHNA d.d.
Slovenska cesta 54, 1000 LJUBLJANA

BIGRAD
Kolodvorska 37d, 2310 SLOVENSKA BISTRICA

BRDO - PROTOKOLARNI SERVIS
Predoslje 39, 4000 KRANJ

DEDALUS d.o.o.
Dunajska 156, 1000 LJUBLJANA

DELO - ^asopisno in zalo`niško podjetje d.d.
Dunajska 5, 1509 LJUBLJANA

DOMEL d.d. - Elektromotorji in gospodinjski aparati
Otoki 21, 4228 @ELEZNIKI

DOMPLAN d.d.
Bleiweisova cesta 14, 4000 KRANJ

ELEKTRO GORENJSKA 
Javno podjetje za distribucijo elektri~ne energije, d.d.

Bleiweisova cesta 6, 4000 KRANJ

ELEKTROTEHNIŠKO PODJETJE d.d.
Ulica Mirka Vadnova 11, 4000 KRANJ

EL - VER, Elektroinstalacije Zvonko Verli~ s.p. 
Streliška 150, 2000 MARIBOR

ETIKETA Tiskarna d.d.
Industrijska ulica 6, 4226 @IRI

EXOTERM Kemi~na tovarna, d.d.
Stru`evo 66, 4000 KRANJ

FOTO TIVOLI d.o.o.
Cankarjeva 7, 1000 LJUBLJANA

GORENJSKA BANKA d.d.
Bleiweisova 1, 4000 KRANJ

GORENJSKA PREDILNICA d.d.
Kidri~eva cesta 75, 4220 ŠKOFJA LOKA

GORENJSKI TISK d.d.
Ul. Mirka Vadnova 6, 4000 KRANJ

GRADBINEC GIP d.o.o.
Nazorjeva 1, 4000 Kranj

GRATEX d.o.o.
Spodnja Re~ica 81, 3270 LAŠKO

HIT d.d. Nova Gorica - Hoteli igralnica turizem
Delpinova 7a, 5000 NOVA GORICA

HTG - Hoteli Turizem Gostinstvo d.d.
Partizanska cesta 1, 6210 SE@ANA

IBM Slovenija d.o.o.
Trg Republike 3, 1000 LJUBLJANA

IBI Kranj - Proizvodnja `akarskih tkanin d.d.
Jelen~eva ulica 1, 4000 KRANJ

ISA Anton Mernik s.p. - Izvajanje sanacij v gradbeništvu
Kolodvorska ulica 35c, 2310 SLOVENSKA BISTRICA

ISKRAEMECO, d.d.
Savska Loka 4, 4000 KRANJ

ISKRA - Iskra avtoelektrika d.d.
Polje 15, 5290 ŠEMPETER PRI GORICI

ISKRA - Industrija sestavnih delov d.d.
Savska loka 4, 4000 KRANJ

ISKRA INSTRUMENTI d.d.
Oto~e 5a, 4244 PODNART

ISKRATEL - Telekomunikacijski sistemi d.o.o., Kranj
Ljubljanska cesta 24/a, 4000 KRANJ

ISKRA TRANSMISSION d.d.
Stegne 11, 1000 LJUBLJANA

Izredni študenti FOV

JELOVICA d.d.
Kidri~eva 58, 4220 ŠKOFJA LOKA

JEROVŠEK COMPUTERS, d.o.o.
Breznikova 17, 1230 DOM@ALE

KOGRAD GRADNJE d.o.o.
Preradovi~eva ul. 20, 2000 MARIBOR

KOMUNALNO PODJETJE GORNJA RADGONA p.o.
Trate 7, 9250 GORNJA RADGONA

KOPIRNICA DEU s.p.
Kidri~eva 55a, 4000 KRANJ

KOVINAR d.o.o. Vitanje
Kovaška cesta 12, 3205 VELENJE

KRKA, d.d., Novo mesto
Šmarješka cesta 6, 8501 NOVO MESTO

KRKA ZDRAVILIŠ^A - Zdraviliške, turisti~ne 

in gostinske storitve d.o.o.
Germova ulica 4, 8501 NOVO MESTO

LESNA Lesnoindustrijsko podjetje d.d.
Pod gradom 2, 2380 SLOVENJ GRADEC

Donatorji novogradnje
Fakultete za organizacijske vede



LETNIK SAUBERMACHER d.o.o.
Sp. Por~i~ 49, 2230 LENART V SLOVENSKIH GORICAH

LINIJA - Rajko Flerin, s.p., Slikopleskar in
~rkoslikar

Britof 284, 4000 KRANJ

LJUBLJANSKE MLEKARNE d.d.
Tolstojeva 63, 1000 LJUBLJANA

LUKA KOPER d.d.
Vojkovo nabre`je 38, 6000 KOPER

MAGNETOMEDICINA d.o.o.
Tr`aška cesta 468, 1351 BREZOVICA PRI LJUBLJANI

MARMOR HOTAVLJE d.d.
Hotavlje 40, 4224 GORENJA VAS

MAT d. o. o.
Orlova 12 a, 1000 LJUBLJANA

MEHANIZMI - Iskra Mehanizmi d.d. Lipnica
Lipnica 8, 4245 KROPA

MERCATOR - TRGOAVTO d.d. - Trgovina, servis
Pristaniška 43/a, 6000 KOPER

MERCATOR - PC GRADIŠ^E d.d.
Golijev trg 11, 8210 TREBNJE

MERCATOR-OPTIMA - In`eniring d.o.o.
Breg 14, 1000 LJUBLJANA

MERKUR - Trgovina in storitve d.d. KRANJ 
Koroška cesta 1, 4000 KRANJ

MESNA INDUSTRIJA PRIMORSKE d.d.
Panovška 1, 5000 NOVA GORICA

MICROSOFT d.o.o.
Šmartinska cesta 140, 1000 LJUBLJANA

MOBITEL d.d.
Vilharjeva 23, 1537 LJUBLJANA

OB^INA RADOVLJICA
Gorenjska cesta 19, 4240 RADOVLJICA

Opravljanje del z gradbeno mehanizacijo 
MARJAN RAZPOTNIK s.p.

Kra~e 8, 1411 IZLAKE

OPTIMA - Podjetje za in`eniring in trgovino d.o.o.
Ulica 15. maja 21, 6000 KOPER

PALOMA SLADKOGORSKA - Tovarna papirja d.d.
Sladki vrh 1, 2214 SLADKI VRH

PIVOVARNA UNION d.d. 
Pivovarniška ulica 2, 1001 LJUBLJANA

POSLOVNI SISTEM MERCATOR d.d.
Dunajska cesta 107, 1000 LJUBLJANA

POSLOVNI SISTEM - @ITO LJUBLJANA d.d.
Šmartinska cesta 154, 1000 LJUBLJANA

POSLOVNO PRIREDITVENI CENTER - 
GORENJSKI SEJEM Kranj d.d.

Stara cesta 25, 4000 KRANJ

POŠTA SLOVENIJE d.o.o.
Slomškov trg 10, 2000 MARIBOR

PRIMORJE d.d.
Vipavska cesta 3, 5270 AJDOVŠ^INA

REGIONALNI CENTER ZA RAZVOJ d.o.o.
Cesta zmage 35, 1410 ZAGORJE OB SAVI

SATURNUS - AVTOOPREMA d.d.
Letališka c. 17, 1001 LJUBLJANA

SAVA - Gumarska in kemi~na industrija d.d.
Škofjeloška 6, 4502 KRANJ

SIEMENS d.o.o.
Dunajska cesta 22, 1000 LJUBLJANA

SLOBODNIK JO@E
Generalni ~astni konzul RS v Kanadi

SLOVENIJALES PRODAJNI CENTRI
Dunajska cesta 22, 1000 LJUBLJANA

SLOVENSKE @ELEZNICE d.d.
Kolodvorska ulica 11, 1000 LJUBLJANA

SVEA LESNA INDUSTRIJA d.d.
Cesta 20. julij 23, 1410 ZAGORJE OB SAVI

SUROVINA d.d. MARIBOR
Pobreška cesta 20, 2000 MARIBOR

TELEKOM SLOVENIJE d.d.
Cigaletova 15, 1000 LJUBLJANA

TERME MARIBOR Zdravstvo, turizem, 
rekreacija d.d.

Ul. heroja Šlandra 10, 2000 MARIBOR

TERMO d.d. - Industrija termi~nih izolacij
Trata 32, 4220 ŠKOFJA LOKA

TERMOELEKTRARNA TOPLARNA Ljubljana d.o.o.
Toplarniška 19, 1000 LJUBLJANA

TOVARNA KLOBUKOV ŠEŠIR d.d.
Kidri~eva 57, 4220 ŠKOFJA LOKA

TRIMO In`eniring in proizvodnja monta`nih 
objektov d.d.

Prijateljeva 12, 8210 TREBNJE

UNITAS - Tovarna armatur d.d.
Celovška cesta 224, 1107 LJUBLJANA

USTANOVA SLOVENSKA ZNANSTVENA 
FUNDACIJA

Štefanova 15, 1000 LJUBLJANA

ZAVAROVALNICA TRIGLAV, d.d. 
Mikloši~eva cesta 19, 1000 LJUBLJANA

ZAVAROVALNICA TRIGLAV, d.d. 
Miklo{i~eva cesta 19, 1000 LJUBLJANA

ZVEZA RA^UNOVODIJ, FINAN^NIKOV IN 
REVIZORJEV SLOVENIJE

Dunajska cesta 106, 1000 LJUBLJANA

@IVILA KRANJ - Trgovina in gostinstvo d.d.
Cesta na Okroglo 3, 4202 NAKLO

@ITO GORENJKA d.d.
Ro`na dolina 8, 4248 LESCE
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B
BA^A Miroslav, SCHATTEN Markus, DERANJA Din-

ko, št. 3, str. 157. Autopoietic Information Systems in
Modern Organizations.

BELAK Jernej, DUH Mojca, TOMINC Polona,
REBERNIK Miroslav, št. 5, str. 198. Some Aspects of
Business Ethics in Family Enterprises in Slovenia.

BERTONCELJ Andrej, št. 5, str. A147. Uravnote`eno
upravljanje klju~nih dejavnikov uspeha pri prevzemih
in zdru`itvah.

BERTONCELJ Andrej, KOVA^ Darko, št. 4, str. A98.
Model merjenja podjetniškega potenciala z mene-
d`erskimi kompetencami.

BEŠTER Janez, KRENKER Andrej, KOS Andrej, št. 2,
str. 97. Regional Cooperation between Universities,
Research Institutions and Industry.

BILOSLAVO Roberto,TRNAV^EVI^ Anita, LOGAJ
Vinko, SNOJ Boris, KODRI^ Borut, št. 4, str. A90.
Marketinška kultura v vzgojno-izobra`evalnih orga-
nizacijah.

BOJNEC Štefan, KRIBEL Zvonko, št. 5, str. A153. Tr`no
komunikacijski kanali in spletne storitve v slovenskih
potovalnih agencijah.

^
^AN^ER, Vesna, št. 5, str. A160. Okvirni postopek za

ve~kriterijsko odlo~anje.
^ATER Barbara, št. 4, str. A104. Zna~ilnosti naro~nikov

tr`enjskih raziskav in njihovega nakupnega vedenja.
^IŠI] Dragan, KOMADINA Pavao, KARDUM Zdrav-

ko, št. 2, str. 118. Maritime Safety and Security Alpe
Adria Region – Concept for LivingLab.

D
DERANJA Dinko, BA^A Miroslav, SCHATTEN Mar-

kus, št. 3, str. 157. Autopoietic Information Systems in
Modern Organizations.

DINEVSKI Dejan, INCHINGOLO Paolo, št. 2, str. 101.
03-Medical Informatics Endeavour for the e-Health
Region.

DROBNJAK Siniša, JEREB Eva, št. 1, str. 54. Ali nas ~a-
ka `ivljenje na daljavo.

DUH Mojca, BELAK Jernej, TOMINC Polona,
REBERNIK  Miroslav, št. 5, str. 198. Some Aspects of
Business Ethics in Family Enterprises in Slovenia.

F
FERJAN Marko, KOZJEK Tatjana, RAJKOVI^ Vladi-

slav, št. 1, str. 65. Odlo~itveni model za izbiro medija
pri izvajanju odnosov z javnostmi.

FRIEDL Peter, št. 4. str. A112. Odzivi projektnih ravnate-
ljev na organizacijsko strukturo podjetja v singularni
študiji primera.

G
GRAMC Boris, PE^AR Zdravko, št. 3, str. 137. Quality

Assessment of Primary Schools.
GRI^AR Jo`e, št.2, str. 86. Innovative Cross-border eRe-

gion Development.

H
HARRALD John R, JEFFERSON Theresa, št. 2, str. 109.

Supporting Critical Multi-Organization Collabora-
tion During Response to Catastrophic Events.

I
INCHINGOLO Paolo, DINEVSKI Dejan, št. 2, str. 101.

03-Medical Informatics Endeavour for the e-Health
Region.

J
JAKŠI^ Marko, RUSJAN Borut, št. 1, str. 17. U~inek bi~a

v oskrbni verigi.
JEFFERSON Theresa, HARRALD John R., št. 2, str. 109.

Supporting Critical Multi-Organization Collabora-
tion During Response to Catastrophic Events.

JEREB Eva, DROBNJAK Siniša, št. 1, str. 54. Ali nas ~a-
ka `ivljenje na daljavo.

JEREB Eva, FERJAN Marko, št. 4, str. 180. Food at
Work: a Case Study of Slovenia.

JERMAN Damjana, ZAVRŠNIK Bruno, VUKOVI^
Goran, št. 5, str. 191. Evaluating Logistics Suppliers in
the Slovenian Market.

JOŠANOV Borislav, JOŠANOV Ivana, št. 2, str. 122. Ser-
bia as an eCommerce Region: The Role of Trust.

JOŠANOV Ivana, JOŠANOV Borislav, št. 2, str. 122. Ser-
bia as an eCommerce Region: The Role of Trust.

JU@NIK ROTAR Laura, št. 3, str. A38. Paradoks sloven-
skega trga dela: fleksibilnost ob hkratni zaš~iti delav-
cev.

K
KARDUM Zdravko, ^IŠI] Dragan, KOMADINA Pa-

vao št. 2, str. 118. Maritime Safety and Security Alpe
Adria Region – Concept for LivingLab.

KNE@EVI^ CVELBAR Ljubica, št. 1, str. 5. Influence of
the Company Performance nad Ownership Structure
on CEO Turnover: the Evidence of Slovenia.

KOCH Günter, PEPERNA Otto, št. 2, str. 125. eLiving-
Labs in a Cross Border Environment.

KODRI^ Borut, TRNAV^EVI^ Anita, BILOSLAVO
Roberto, LOGAJ Vinko, SNOJ Boris, št. 4, str. A90.
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Marketinška kultura v vzgojno-izobra`evalnih orga-
nizacijah.

KOMADINA Pavao, ^IŠI] Dragan, KARDUM Zdrav-
ko, št. 2, str. 118. Maritime Safety and Security Alpe
Adria Region – Concept for LivingLab.

KONE^NIK Maja, RUZZIER Mitja, št. 1, str. 42. Inter-
nacionalizacija malih in srednjih podjetij: integrativni
konceptualni model.

KONJOVIC Zora, MANZONI Giorgio, ROBIGLIO
Claudia, št. 2, str. 115. CERIS-ST, Central Europe
Road Information System for Security and Tourism.

KOS Andrej, KRENKER Andrej, BEŠTER Janez, št. 2,
str. 97. Regional Cooperation between Universities,
Research Institutions and Industry.

KOVA^ Darko, BERTONCELJ Andrej, št. 4, str. A98.
Model merjenja podjetniškega potenciala z mene-
d`erskimi kompetencami.

KOZJEK Tatjana, RAJKOVI^ Vladislav, FERJAN Mar-
ko, št. 1, str. 65. Odlo~itveni model za izbiro medija pri
izvajanju odnosov z javnostmi.

KRAMBERGER Toma`, ROSI Bojan, št. 5, str. 207. Do
Managers have Enough Quality Information for De-
cision-Making.

KRENKER Andrej, BEŠTER Janez, KOS Andrej, št. 2,
str. 97. Regional Cooperation between Universities,
Research Institutions and Industry.

KRIBEL Zvonko, BOJNEC Štefan, št. 5, str. A153. Tr`no
komunikacijski kanali in spletne storitve v slovenskih
potovalnih agencijah.

L
LOGAJ Vinko,TRNAV^EVI^ Anita, BILOSLAVO Ro-

berto, SNOJ Boris, KODRI^ Borut, št. 4, str. A90.
Marketinška kultura v vzgojno-izobra`evalnih orga-
nizacijah.

M
MANZONI Giorgio, KONJOVIC Zora, ROBIGLIO

Claudia, št. 2, str. 115. CERIS-ST, Central Europe
Road Information System for Security and Tourism.

MARCINOWSKI Bartosz, WRYCZA Stanislaw, št. 4, str.
171. Towards a Light Version of UML 2.X: Appraisal
and Model.

MULEJ Matja`, MULEJ Nastja, št. 1, str. 34. De Bonova
metodologija »šest klobukov razmišljanja« in Muleje-
va metodologija ustvarjalnega sodelovanja »USO-
MID« v novi kombinaciji.

MULEJ Nastja, MULEJ Matja`, št. 1, str. 34. De Bonova
metodologija »šest klobukov razmišljanja« in Muleje-
va metodologija ustvarjalnega sodelovanja »USO-
MID« v novi kombinaciji.

MULEJ Matja`, POTO^AN Vojko, št. 5, str. A129. Dru`-
bena odgovornost trajnostnega podjetja.

N
NOVAK Aleš, št.3, str. A11. Vzroki za razlike v sistemih

zunanjega ra~unovodskega poro~anja.

O
OZRETI^-DOŠEN \ur|ana, št. 3, str. 147. Services

Branding: Analysis of Brand Names and Symbols in
Insurance Brand Building in Croatia and Slovenia.

P
PAGON Milan, SKELA SAVI^ Brigita, št. 4, str. A63.

Model dejavnikov uspešnega izvajanja sprememb v
slovenskih bolnišnicah.

PE^AR Zdravko, GRAMC Boris, št. 3, str. 137. Quality
Assessment of Primary Schools.

PEPERNA Otto, KOCH Günter, št. 2, str. 125. eLiving-
Labs in a Cross Border Environment.

POTO^AN Vojko, MULEJ Matja`, št. 5, str. A129. Dru`-
bena odgovornost trajnostnega podjetja.

PU^KO Danijel, št. 3, str. A1. Na kaj nasloviti odlo~itev o
izbiri enotirnega ali dvotirnega sistema upravljanja
delniške dru`be.

R
RAJKOVI^ Vladislav, KOZJEK Tatjana, FERJAN Mar-

ko, št. 1, str. 65. Odlo~itveni model za izbiro medija pri
izvajanju odnosov z javnostmi.

RASPOR Andrej, št. 3, str. A26. Napitnina v gostinstvu.
REBERNIK  Miroslav, DUH Mojca BELAK Jernej,

TOMINC Polona, št. 5, str. 198. Some Aspects of Bu-
siness Ethics in Family Enterprises in Slovenia.

ROBIGLIO Claudia, MANZONI Giorgio, KONJOVIC
Zora, št. 2, str. 115. CERIS-ST, Central Europe Road
Information System for Security and Tourism.

ROSI Bojan, KRAMBERGER Toma`, št. 5, str. 207. Do
Managers have Enough Quality Information for De-
cision-Making.

RUSJAN Borut, št. 1, str. 25. Problemi in pomanjkljivosti
prou~evanja strateškega planiranja proizvodnje kot
razlog njegovega neuveljavljanja v praksi.

RUSJAN Borut, JAKŠI^ Marko, št. 1, str. 17. U~inek bi~a
v oskrbni verigi.

RUZZIER Mitja, KONE^NIK Maja, št. 1, str. 42. Inter-
nacionalizacija malih in srednjih podjetij: integrativni
konceptualni model.

S
SCHATTEN Markus, BA^A Miroslav, DERANJA Din-

ko, št. 3, str. 157. Autopoietic Information Systems in
Modern Organizations.

SKELA SAVI^ Brigita, PAGON Milan, št. 4, str. A63.
Model dejavnikov uspešnega izvajanja sprememb v
slovenskih bolnišnicah.

SNOJ Boris, TRNAV^EVI^ Anita, BILOSLAVO Ro-
berto, LOGAJ Vinko, KODRI^ Borut, št. 4, str. A90.
Marketinška kultura v vzgojno-izobra`evalnih orga-
nizacijah.

Š
ŠUŠTAR Rozana, št. 4, str. A83. Komunikacijsko-distri-

bucijske strategije slovenskih podjetij v tujini.



T
TOMINC Polona, REBERNIK Miroslav, DUH Mojca

BELAK Jernej, št. 5, str. 198. Some Aspects of Busi-
ness Ethics in Family Enterprises in Slovenia.

TRNAV^EVI^ Anita, BILOSLAVO Roberto, LOGAJ
Vinko, SNOJ Boris, KODRI^ Borut, št. 4, str. A90.
Marketinška kultura v vzgojno-izobra`evalnih orga-
nizacijah.

U
URH Irma, št. 3, str. A45. Kriteriji za oceno organizacije /

institucije kot u~e~e se organizacije.
V
VESEL Patrik, št. 4, str. A75. Neposredno tr`enje – kon-

ceptualna, terminološka in metodološka opredelitev.
VUKOVI^ Goran , ZAVRŠNIK Bruno, JERMAN Dam-

jan, št. 5, str. 191. Evaluating Logistics Suppliers in the
Slovenian Market.

VOLF Peter, št. 5, str. A134. Vpliv neformalne oblike izo-
bra`evanja na kariero.

W
WRYCZA Stanislaw, MARCINOWSKI Bartosz, št. 4, str.

171. Towards a Light Version of UML 2.X: Appraisal
and Model.

Z
ZANINI GAVRANI] Tatiana, št.5, str. 218. Monitoring

of Quality Costs in the Croatian Hotel Industry.
ZAVRŠNIK Bruno, JERMAN Damjana, VUKOVI^

Goran, št. 5, str. 191. Evaluating Logistics Suppliers in
the Slovenian Market.
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