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Editorial

When will students carry only a
USB stick to school? We often hear
this question. Technological means are
available. Nevertheless, there is an
abundance of obstacles, ranging from
real to imaginary, encompassing differ-
ent stakeholders from cellulose manu-
facturers and manufacturers of school
bags, including those on wheels, to
teachers and parents who would have
to change their work styles.

Many wonder what is to be in fact
gained in terms of education. It is true
that George Polja already back in 1944
published a book on problem solving
titled »How to solve it« which is still
relevant today, however computers at
that time were only in their embryonic
phase. It is exactly the education for

problem solving that is one of the fun-
damental missions of the school which
can be carried out without a computer.
What do we then expect from the com-
puter?

General accessibility and handi-
ness of the paper and the pencil as
thinking tools enabled science, engi-
neering, education and other fields to
blossom. Everyone was able to visu-
alize and model a fraction of their
thoughts. With the emergence of the
computer the story repeated itself at a
higher technological level. We gained
a universal machine for modeling and
visualization of data. It assists our
thinking processes and consequently
problem solving. This challenge is
being implemented in the processes of
education for years already. The tech-
nology is there to support us with solu-
tions such as laptop computers, also
tablet computers, computer networks,
USB sticks, etc.

This unfortunately is not enough.
The contemporary educational sys-

tem is still heavily based on several
assumptions that suited the circum-
stances of the 19th and 20th centuries.
The basic teaching method back then
was verbal knowledge transfer, while
the role of the student was to listen and
to best memorize the learning materi-
als. Despite living in the information
age we are still too often restricted by
the old ways.

No regulation can loosen these
restrictions. This is only possible by a
conscious search for new methods of
modern education and teaching. With
this special issue we want to contribute
to the research and development of flex-
ible learning which includes e-learn-
ing, distance learning, e-content and
other fields aiming at reengineering
of education processes with the goal
of developing competent thinking and
work of all generations.

Viadislav Rajkovic, Mojca Bernik,
Uros Rajkovic
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Codes of Ethics and Codes of Conduct
for Using ICT in Education

Franci Pivec

IZUM, Presernova ulica 17, 2000 Maribor, Slovenia, franci.pivec@izum.si

Codes of conduct and codes of ethics are a way of ensuring that positive impact in the community prevails. Tertiary education
environments that have standardised ICT management show higher quality of performance if compared to those that have not
yet standardised it. Moreover, characteristic of these environments is their strong willingness for change. University is a place
of scientific communication and, thus, ICT and especially the Internet represent the entry point into a new developmental
phase to which the best universities are strongly dedicated. In this way, ethics returns to the core of the mission undertaken
by higher education institutions. Many countries around the world are adopting National Educational Technology Standards
(NETS) that have been developed and are continuously updated within the ISTE Association and at the same time represent
a code of conduct for students, faculty teachers, administrators and all others involved in high-quality study. Those standards
must be supported by codes of ethics as they depend on the compliance with the relevant moral values.

Keywords: code of conduct, code of ethics, ethical maturity, idea of university, National Educational Technology Standards

(NETS), ISTE

1 Ethical challenges of ICT

Heinz Zemanek, one of the last living pioneers of global com-
puter science, pointed out in his lecture in Maribor that "High
technology requires high ethics!” (Zemanek, 2006). This reali-
sation emerged into computer science at the very beginning,
which is a particularity in technical fields; although it would
be a lie to say that it is present among all computer experts
in the world. Norbert Wiener linked technology and ethics
with his concept of “cybernethics” in his famous dissertation
entitled The Human Use of Human Being from the middle of
the previous century (Wiener, 1954). His example of thorough
reflection and his warning against the ethical consequences of
ICT use were followed by almost every significant scientist in
this field, based on which James Moor was able to define the
“law” which states that ethical problems caused by the use of
ICT increase proportionally to the growth of the social influ-
ence of ICT (Moor, 2005, 117).

The need for reflection on social influence of ICT cer-
tainly has not decreased in today’s omnipresent recession,
as the allegations that the crisis was, among other things,
brought about by the abuse of new technology posing as “new
economy” are proving not to be mere fabrications after all. On
the other hand, those who believe that ICT is the last hope for

getting out of this crisis are more numerous every day (van
Reenen, 2010)

Codes of ethics and/or codes of conduct are a way to
decrease the negative influences of ICT use on the social
development. They are based on a vision of excellence and
a positive mission, which is the goal of both individuals and
professional associations and have been present in some pro-
fessions since ancient times (e.g. the Hippocratic Oath). Stuart
Gilman (2005) argues for distinction between codes of ethics
and codes of conduct, although both methods of regulation
interlace and interchange in real life. If the code of ethics is
directed more towards the moral values and principles, then
the code of conduct is more a model of standard behaviour
in predictable situations of a professional activity. Instead of
trying to combine both approaches, the code of conduct could
represent an extension to the code of ethics. It is necessary to
update the standards of conduct constantly, especially in the
case of ICT, which develops rapidly, whereas the leading val-
ues do not change quite as quickly. If we do not do that, then
the codes should be very general. Furthermore, some kind of
“confession service” would be required, which gives advice
on how to solve real ethical issues. This often happens when
lawyers are entrusted to create a code, which then immediately
includes quasi case law of disciplinary bodies because they
stick to what they know and are unable to think outside the
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box. Nowadays, school life is more involved with laws and
rules than pedagogical principles (codes of conduct), and then
people wonder why educational issues are being resolved with
the aid of lawyers.

The statement that the emergence of the information
society raises ethicality is confirmed by the fact that modern
organizations that use ICT largely cannot exist anymore with-
out codes of conduct. This also applies to higher education
as indicated by Davies, Moen and Dykstra (2009), Papp and
Wertz (2009), Yahr, Bryan and Schimmel (2009), McKay,
Kidwell and Kling (2007) et al. Their common finding is that
higher education environments that have a code of ethics dif-
fer significantly from those that do not because their ethical
sensibility is considerably higher. The difference also stems
from the “projective nature” of codes that imply some ideal
situation for which one needs to work hard, which already
include the tendency towards positive changes. Higher educa-
tion reforms often begin with a moral critique of the existing
situation and such reforms are usually successful. On the other
hand, reforms without a moral agreement are unsuccessful
even if they are “technically” impeccable. Codes speed up the
positive transformation because they prioritise the following:
trust and credibility,
respect for the individual,
the culture of open and polite communication,
making an impact by being a model,
implementing legitimacy,
preventing conflicts of interests,
implementing transparency,
concentrating on content rather than form,
loyalty, and
performing good deeds.

Codes sense the “the spirit of time” sooner than reform
projects, which Victor Hugo had in mind when he wrote:
“Nothing is more powerful than an idea whose time has come.”

2 Ethics of ICT and higher education
studies

Jiirgen Habermas (1988, 170) defines university as “a commu-
nication form for scientific argumentation”. It represents the
space organized for the intense exchange of information and
knowledge where the role of ICT is essential. The allegations
that ICT itself disintegrates the university by subordinating it
to the general “infosphere”, which is outside the university’s
autonomy and where the academic hierarchy is disrespected,
are wrong and maybe even intended to stop the impact of ICT
on change in general. In reality, ICT brings back the possibil-
ity of individualization which almost disappeared at the time
of mass study programmes and Karl Jaspers (1923) would
approve because he was aware of the fact that "The idea of
university lives above all through students’ and teachers’
personalities and consequently through their institution. If we
disregard this kind of academic life, then no institution can
save the idea of university.”

Also of relevance are the warnings about ICT often enter-
ing into education through the wrong door accompanied by

promises of “edutainment” instead of hard work. However,
Larry Sanger, co-founder of the popular Wikipedia, says: “The
declaration that the Internet reduces the need for learning or
that a good memory isn’t required anymore has no footing
and only demonstrates the lack of understanding of the nature
of knowledge. The essence of good education is... the devel-
opment of judgment or understanding of questions, which
require the perception of various facts and the development of
thinking abilities about these facts and about their applicabil-
ity. If you do not have the required spectrum of essential facts
in your head, then you will not be able to make a reasonable
judgement because that depends on your comprehension of
these facts, regardless of how quickly you can find them some-
where else.” (Oblinger, 2010).

ICT brings into higher education the need for a new
learning culture, which will be based on case studies (simula-
tions), will respect different learning styles and will allow for
individualization and more teamwork. We have been waiting
for new didactics, which will use numerous possibilities of
interactivity and more individual responsibility for learning
achievements and project work. Elements of innovation in dig-
itally supported learning are also global dimension of sources,
comparative access, intercultural understanding, etc. Manja
Klemenci¢ (2010) from Harvard states that quality of studies
is the critical point of the Slovenian high education system, the
(non-)use of ICT being indicative of this state.

Unlike “digital immigrants”, i.e. the majority of older

people, provided that they are not just “digital tourists”, the
majority of today’s students are “digital natives”. “Digital
immigrants” use ICT if they cannot reach their goals other-
wise. “Digital tourists” use ICT by coincidence only. “Digital
natives”, however, accept it instinctively and expect from the
university that:
it enables digital access and e-participation everywhere;
e-business prevails on its “territory”;
it offers efficient infrastructure for digital communication;
it works towards digital literacy;
it uses Netiquette;
it arranges relationships on the basis of digital law;
it provides digital healthcare;
it ensures digital security, etc.
With regard to digitalization, good universities are ahead
of their peers and some elements of “territorial independ-
ence” are returning to the university autonomy in a surprising
manner; elements, which were once required for academia to
accomplish its mission in environments, unfriendly to reason.
The Internet represents a good example of a regulated uni-
versity communication system, which was also accepted by
the “outside world”, although academics must defend their
freedom all the time, something that is incomprehensible to
businessmen. Just in case, we also have independent academic
networks. It is not surprising that the Internet is closely linked
to “open source”, the natural habitat of universities (although
not ours which are that, and why?).

Robert Nash (2007) was the first to realize that learning
of ethics must also be ethical. It is necessary to distinguish
between three “moral languages” — the language of back-
ground beliefs (zero-level values), the language of moral char-
acter and the ethical language of codified rules and principles.
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While learning ethics, the attention is focused on “the third
moral language”, whereas as far as the first two are concerned,
it is better to be reserved. That is why students have difficulties
to express:

»  which main moral question occupies them;

ethical conflicts they become aware of;

holders of ethical discrepancies;

possible consequences and challenges of ethical deci-

sions;

basic beliefs they cannot renounce;

feelings during ethical acts;

limits which arise from the character of personality;

the relevance of the accepted codes of professional ethics;

discrepancies between legal and ethical responsibility.

Daniel Callahan (1980), one of the “fathers” of bio-

medical ethics, set up the following five aims for learning

ethics: 1. Stimulation of moral imagination. 2. Recognition of
ethical problems. 3. Cultivation of the feeling of moral duty.

4. Development of capability for ethical analysis. 5. Patient

solution of ethical disputes.

Ethicality is not an additional skill and we must not expect
from ethics to be a “tool” which automatically separates good
and bad instead of us. Ethicality is a personal attitude of an
individual and only one rule was applied at the beginning of
ethics development: imitate an ethical person and you will
always be on the right track. Gradually, things became more
complicated and it is not as simple to determine any more what
ethical maturity is.

Lawrence Kohlberg (1969) constructed a model of ethical
maturing which happens on three levels and in six degrees: (i)
the first level is pre-conventional, where the egocentric view
prevails, obedience due to fear of punishment and motiva-
tion due to pleasure are characteristic for this level; (ii) the
second level is conventional, which takes into consideration
the opinion of the environment due to which it is necessary
to take on some social roles and respect the appropriate social
conventions; (iii) the third level is post-conventional, when an
individual actively co-shapes social agreements, is capable of
critical judgment from the point of view of universal ethical
principles. A diagnosis to find out which level our students are
at is not easy and cannot be generalised.

Universities once had ethics as the core of their mission,
which, along with academic freedom also gave them auton-
omy of research. In the absence of freedom, however, they
converted to “ancillas” of some type of tyranny or another. A
characteristic of scientific research is that it interferes with an
unknown reality, which is not legally regulated; hence ethical
responsibility is much more important for scientists. The uni-
versity must transfer this attitude to its students by:

s providing awareness about ethics within the regular cur-
riculum, which includes the understanding of ethical con-
cepts, the skill of ethical argumentation, the knowledge of
cultural values;
accustoming students to trans-disciplinarity;
providing training for ethical action, which includes
critical skills, creativity, estimation of benefits and risks,
foreseeing of future development;

m supporting personality development, which includes the
understanding of ethical views and conducts, both one’s
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own as well as that of others, respect for life, cultivation
of the feelings of duty, honour and responsibility.

3 Standards of ICT use in education
(NETS)

The International Society for Technology in Education (ISTE),

with its headquarters in Washington (www.iste.org), was

founded in 1979 when the Association of Computer Science

(IACE) and the International Council for computer Education

(ICCE) merged and represents today’s most influential pro-

fessional organization in this field. It establishes de facto

standards, respected by UNESCO where ISTE is in charge
of the ICT competency framework for teachers (ICT-CFT).

Supported by a wide circle of professional associations (80),

it is relying particularly on the research potential of Johns

Hopkins University and SRI International.

ISTE established national educational technology stand-
ards (NETS) as follows: standards for students (NETS.S) in
1998 and renewed in 2007, standards for teachers (NETS.T)
in 2000 and renewed in 2008, and standards for administra-
tors (NETS.A) in 2001 and renewed in 2009. Standards for
teachers are supplemented by technology leadership standards
(NETS.TL), by technology facilitation standards (NETS.
TF) and by computer science standards for acquiring addi-
tional qualification for computer science education (NET.
CS). Besides the USA, these standards are also in use in forty
countries around the world.

s Educational technology standards for students represent
the code of conduct for digital media which support the
following skills in students:

— creativity and innovation;

— communication and cooperation;

— research and information fluency;

— critical thinking, problem solving and decision-

making;

—  digital citizenship;

— understanding of technology operations and con-
cepts.

s Educational technology standards for teachers represent
the code of conduct for ICT, which direct their profes-
sional attention to:

— facilitating and inspiring student learning and creativ-
1y,

— designing and developing digital age learning experi-
ences and evaluation;

— revising a model of digital-age work and learning;

— implementation of the principles of digital citizenship
and responsibility;

— engaging in professional growth and leadership.

s Educational technology standards for administrators in
education represent the code of conduct for ICT, which
include:

— visionary leadership in the sense of complete integra-
tion of technology as catalyst for the transformation
of the education system;

— digital age learning culture;

— excellence and professional practice;
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—  systemic improvements;

—  digital citizenship.

s Additional standards for decision-makers about education
technology and for maintenance staff who require the
knowledge of:

— technology operations and concepts;

— planning and forming of learning environment and

practice;

— methods of teaching, learning and curriculum struc-

ture;

— evaluation strategies and methods;

—  productivity and quality factors of educational prac-

tice;

— social, ethnic, legal and humane views on ICT use;

— strategies and tactics of project management.

m  For teachers who are specialized for computer education,
additional standards are required in order to obtain quali-
fication for:

— programming and developing of algorithms;

— presentation of components, organization and func-

tioning of computer systems;

— presentation of data and information organization;

— explanation of the social view on computer science;

— curriculum planning;

— teaching;

— evaluation of the educational process;

— one’s own lifelong learning.

Among the abovementioned standards, there are many
that express an ethical attitude and presume the respect
towards ethical values:

s personal characteristics such as creativity, critical skills,
responsibility, cooperation, communication skills:
education with vision and pedagogic excellence;
social, ethical, legal and humanitarian aspects of ICT use,
which also include problems such as digital divide, or
contents selection or censorship;

» digital citizenship.

“Digital citizenship” itself opens a wide ethical front
because its meaning changed considerably during the last
few years. Citizenship in general represents the complete
participation in a state community, whereas digital citizen-
ship means “online participation”. It is related to the “digital
divide” which was previously almost exclusively explained
in the technical sense of accessing ICT. Now, the emphasis
lies on the actual participation in social processes. Traditional
participation required certain qualifications and the adoption
of common ethical principles from people, which, under the
circumstances of “online participation”, becomes even more
demanding. It is necessary to pay much more attention to
“digital citizenship” now because exclusion from it causes
fatal negative consequences for the economic, political and
social position of an individual (Mossberger, 2007, 2).

The experience with the use of NETS warns us that these
standards are often explained as “technical” by quoting statis-
tics about available equipment, which is supposed to be the
ultimate proof of meeting the standards. It is often overlooked
that the C in ICT does not stand for “computer”, but for “com-
munication”, which means content and not empty “channels”.
This vague situation brings numerous misunderstandings

related to new technologies, including constant attempts of

their “satanization” or some milder form of public discredit

because they cause demoralization. Similarly, the press had
been condemned as evil at its beginnings and today passes for

“saintly” compared to the Internet. Nancy Willard revealed

that the World Wide Web is nothing more than a mirror of the

society, although clearer than all the previous ones, which is
why moral “sins”, which could have been hidden before, can

be seen now (Willard, 1997).

At the same time, when ICT use is introduced to students,
it is necessary to also teach them that:

s remote functioning without any feedback does not mean
that we do not cause damage, guilt or pain to someone;

m the possibility of anonymous performance and, essen-
tially, the reduced probability of being discovered or
punished does not dismiss us from moral responsibility
and bad conscience;

m the new digital environment with new and changed cir-
cumstances requires new and updated ethical principles;

m social discrepancies and corruption take on new forms
and we must develop additional sensors to recognise
them.

Humanity has no guarantee that ICT will work for its
prosperity and not for its demoralization with its fantastic
possibilities without a very serious effort of the whole edu-
cational pyramid, starting with the university, to teach people
about new ethical risks. As it was already demonstrated at the
beginning, the pioneers of computer science were aware of
“walking a thin line” and warned against it, and hoped that
the information age would be the victory of a morally mature
society.
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Kodeksi etike in kodeksi ravnanja pri uporabi IKT v izobrazevanju

Kodeksi ravnanja in eti¢ni kodeksi so nacin zagotavljanja prevlade pozitivnih vplivov v skupnosti. VisokoSolska okolja, ki so
standardizirala ravnanja z IKT, izkazujejo vi§jo kakovost delovanja od tistih, ki tega niso storila. Znacilna je tudi njihova vecja
pripravljenost za spremembe. Univerza je prostor znanstvene komunikacije, zato ji IKT in Se posebej internet predstavlja
vstop v novo razvojno fazo in temu se najboljSe univerze moc€no posvecajo. S tem se tudi etika vraca v jedro poslanstva
visoko$olskih institucij. Stevilne drzave po svetu sprejemajo standarde uporabe izobrazevalne tehnologije (NETS), ki so
nastali in se stalno dopolnjujejo v okviru zdruzenja ISTE in predstavljajo kodeks ravnanja Studentov, ugiteljev, administrator-
jev in drugih nosilcev kakovostnega $tudija. Ti standardi morajo biti podprti z etinimi kodeksi, saj so odvisni od sprejemanja
ustreznih moralnih vrednot.

Kljuéne besede: kodeks ravnanja, eti¢ni kodeks, etina zrelost, ideja univerze, standardi izobrazevalne tehnologije (NETS),
ISTE
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Educational Possibilities of the Project
Colour Visualization of Music

Bojan Klemenc?, Peter Ciuha2, Franc Solina’

1Computer Vision Laboratory, Faculty of Computer and Information Science, University of Ljubljana, Trzaska cesta 25, 1000
Ljubljana, Slovenia, bojan.klemenc @fri.uni-lj.si, franc.solina @fri.uni-lj.si
2Academy of Fine Arts, University of Ljubljana, Erjavéeva cesta 23, 1000 Ljubljana, Slovenia, peter.ciuha@guest.arnes.si

We propose a system of colour visualization of music based on a system of colour signs, which are connected to musical
tones. Tones, which are in harmonic relationships, are represented by related colours. First, we outline the foundations on
which the system of colour signs is based — the mathematical model of harmony. We discuss several possibilities of visual
representation of expressive elements of music — melody, composition, rhythm and harmony. These relationships enabled
us to develop a computer program that employs these elements for visualization. The program mimics human perception in
which the parts are determined by the perception of the whole. Furthermore, the program enables the development of tools
that can enhance music understanding during listening or performing. Music performance can acquire a new quality with the
use of interactive coloured musical instruments, which by using colours show the performer different possibilities for forming
musical harmonies and thereby change the composing of music into a game and attractive colour-aural journey. Here we
stumble upon a challenge for educational science and methodology: how to use such upcoming multimedia tools. These tools
would bring the processes of learning and playing a game closer together since playing games is a child’s most natural form
of functioning. Furthermore, in the area of artistic creation we can once again establish a balance between our logical and
intuitive nature.

Keywords: visualization, music, colours, learning, creativity

his discovery marks the start of science (Benson, 2006, Tramo
et al., 2001).

Throughout history a lot of composers, musicians and
syneasthetes sensed particular properties of music visually or
with colours. Richard Wagner believed in Gesamtkunstwerk,
a musical creation for all senses. Alexander Scriabin included
a colour piano in his orchestral composition Prometheus: The
Poem of Fire. The piano was supposed to project coloured
light onto a screen in a concert hall, but Scriabin died before
its realization. Pioneers of abstract painting, such as Wassily
Kandinsky and Paul Klee, connected their art with musical

1 Introduction

In his book Optics, published in 1704, Isaac Newton con-
nected seven tones of the octave with the seven colours of the
rainbow. Probably the only explanation for his division of the
rainbow into seven colours was his wish to achieve an align-
ment with the seven tones of the octave and possibly with the
seven celestial bodies known at that time. He also described
the colour wheel (Figure 1) and proposed several solutions
for connecting the colour wheel to the tones (Collopy, 2009).

However, the study of harmony may have started even
earlier. Pythagoras studied the nature of musical harmony in
the 6t century BCE and discovered the first natural law based
on small integer arithmetic. This influenced his students — the
Pythagoreans and Plato heavily. They expanded the math-
ematical model to encompass the harmony of nature and the
entire universe. A known example is Plato’s work on Harmony
of the spheres (Plato, The Republic, 380 BCE). In some way,

language. However none of the systems for representation of
music with colour came into widespread use, with the excep-
tion of some teaching methods, tools for visualization of
music for the deaf and for entertainment.

Our project started with the desire to find a system for
colouration of musical tones that could show fundamental
harmonic relationships between the twelve semitones. Most
assignments of colours to musical tones that are based on

Received: 5t January, 2011, received in revised from: 15t March, 2011, accepted: 24t April, 2011

1 A colour version of the paper is available from http://dx.doi.org/10.2478/v10051-0006-9
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Figure 1: Newton’s colour wheel with reconstructed colours! and distribution of the colours in order of rising frequencies.

physical properties of sound distribute the tones linearly in
order of rising frequencies or wavelengths (Figure 1). Such
distribution can show melodic distance between tones and can
be used for teaching songs and melodies, but it fails to explain
that some tone combinations may, when played concurrently,
sound consonant or dissonant. Using the aforementioned
colouring method, the consonant combinations of tones are
represented by very different colours and dissonant tone com-
binations can have very similar colours.

A more appropriate solution is to colour similarly sound-
ing tones or tone combinations with similar colours. We
devised a method for calculating a common colour for any
combination of concurrent tones (Ciuha, Klemenc & Solina,
2010), which enables us to show musical harmony with colour.
Further applications include the possibility to create coloured
musical instruments that enable the performer to see the pos-
sibilities for forming musical harmonies with the help of col-
ours, which in turn has educational value. On the other side,

our project could also open new ways of experiencing music
for deaf people.

We created our system of colour signs based on the math-
ematical model of harmony. In visualization we need to visu-
ally represent expressive elements of music — melody, compo-
sition, rhythm and harmony. Meaningful solutions enable us
to develop a computer program that uses these elements for
visualization. The solution should be related to our perception
in which the parts are determined by the perception of the
whole. On that basis new musical tools and colour musical
instruments could be created that would enhance understand-
ing of music during listening or performing. Here we face new
challenges for educational science. These tools could bring the
processes of learning and playing games closer together, as
playing is a child’s most natural form of functioning. Finally,
in the area of artistic creation we could re-establish a balance
between our logical and intuitive nature.

The rest of the paper is organized as follows: in Section
2 we review the mathematical model of harmony. Section 3

4 5
T C C# D Eb E_F
10 60

Retqtive keys

Figure 2: Comparison of major and minor.
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describes the proposed mapping between tones and colours. In
Section 4, we study fundamental expressive elements of music
and possibilities of their visualization. Section 5 presents our
project “Colour visualization of music”. Interactive colour
musical instruments are outlined in Section 6. In Section 7,
we discuss the possibility of using the system in education and
conclusions are finally drawn in Section 8.

2 Mathematical model of musical
harmony

In music language two fundamental types of scales and chords
are called major and minor. A musical tone consists of a basic
tone at a certain frequency and of higher harmonic compo-
nents with frequencies that are integer multipliers of the basic
frequency (Benson, 2006).

A major triad is very similar to the fourth, fifth and
sixth multiplier of the basic frequency. We experience it as
an enriched form of the basic tone (Figure 2: C major triad).
Minor triad does not comply with that pattern, but is instead
similar to one sixth, one fifth and one fourth of a common
higher harmonic component of all three tones. It can be also
interpreted as the 10t , 12th and 15th multiplier, which is the
same as 60/6, 60/5, 60/4. In some way, the minor is a mirror
form of the major (Benson, 2006, Parncutt, 1989). The musical
character of the minor is defined by its middle tone (Figure 2: e
minor), which means, that like in major, the relationship of 5:4
(or 15:12) is the most important relationship for the perception
of a combination of concurrent tones. If the 10, 12 and 15 rep-
resent E, G and B, we get E minor, which is relative minor to G
major (Balsach, 1997, Parncutt, 1989). E minor scale uses the
same tones as the scale of G major. This holds true for majors
and their relative minors.

From the times of ancients Greeks onwards we search for
an explanation for the influence of music on humans and for
the explanation for the music itself. Partial answer lies in the
study of the mathematical relationships between musical ele-
ments. The relationships (ratios) deviate a bit from ideal values

in temperate scales since they have equal distances between
all semitones.

If we choose the major and minor chord as the basis for the
model of harmony, we want the colours of the visualised tones
to be similar. In this way the performer or the listener could
see that the tones he is using form a harmonic whole. The first
model of harmony was proposed in the 6t century BCE by
Pythagoras. He discovered that the most consonant sounding
tone combinations are created by strings with special ratios of
their lengths. The ratios of these lengths can be expressed by
small integers. The string lengths are in inverse relationship
with the frequencies of oscillation — shorter strings oscillate
with a higher frequency (Benson, 2006). The ratio of 2:1 is
called an octave and the tones comprising an octave are so
similar that we can speak of octave equivalence. The next ratio
is 3:2 or a fifth and can be used as a generator of a sequence (of
an arbitrary number) of new tones. Pythagoras discovered that
certain tones in the sequence are very similar and connected
the sequence of tones into the circle of fifths. The fifth of the
last fifth is almost equal to the first tone in sequence.

The number of fifths in the circle can differ, but often
the simplest solutions are used: 5 tones (pentatonic), 7 tones
of octave (diatonic scale) and 12 tones of chromatic scale
(Parncutt, 1989). None of the circles of fifths is completely
mathematically correct because results of multiplication by
3/2 can never give the same result as a multiplication by 2
(octave). This difference or error is distributed evenly among
all the tones of the chromatic scale in the equally tempered
scale. Among consonant relationships are relationships with
ratios of frequencies of 2:1 (octave), 3:2 (fifth), 4:3 (fourth),
5:3 (sixth), 5:3 (third), 6:5 (minor third), 8:5 (minor sixth).
They all have adequate approximations in the equal tempered
scale. Less harmonic or non-harmonic ratios are 7:4 (16:9, 9:5,
minor seventh), 7:5 (45:32, tritone), 9:8 (second), 15:8 (sev-
enth) and 16:15 (minor second). These ratios have also worse
approximations (Huron, 2008, Parncutt, 1989, Benson, 2006).

When we hear a musical tone, we perceive an array of
different frequencies with integer multipliers of the base tone
frequency. They are connected into a coherent harmonic whole

Figure 3: Coloured key spanning circle of thirds and the distribution of colours in an octave

(see: http://dx.doi.org/10.2478/v10051-011-0006-9).
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Figure 4: Comparison of colours of ¢ minor (left) and C major (right).

by our aural system. Presence of order means that all frequen-
cies came from the same sound source. Different independent
sources on the other hand produce mathematically unrelated
frequencies, which cause us to assure ourselves what is hap-
pening around us. We perceive them as unpleasant and disso-
nant, because they “wake us up” (Wells, 1980).

3 Proposed mapping of tones to
colours

Contemporary systems for organising tones by harmonic rela-
tionships are usually two- or three-dimensional (Gatzsche et
al., 2007, Bergstrom, Karahalios & Hart, 2007, Chew, 2000).
Nearly all map the tones by a relationship of fifth (3:2) and
third (5:4) (Parncutt, 1989). Our organisation of tones is a
circle related to the circle of fifths where we can find all tones
of a minor or major triad in a sequence called key spanning
circle of thirds (Gatzsche et al., 2007). For mapping tones to
colours we assign a colour wheel to the key spanning circle
of thirds. We have to choose the direction of the colour wheel
and initial alignment of the two circles. We chose white piano
keys to have warm colours and black keys to have cold col-
ours, but any other initial alignment would also be equal to
the chosen one, so the initial alignment is not fixed and the
user can change the associations by rotating and mirroring the
colour wheel.

The upper right part of Figure 3 shows the basic or
major colour of each tone. We can notice two rainbow-like
sequences. Each tone appears twice in the key spanning circle
of thirds, depending on its major and minor position. In this
way, each tone has two different colours. The lower right part
of Figure 3 shows the colour of relative minor added in a circle
above the colour of the major. This gives us a colour arrange-
ment where tones of the chord or tones belonging to same

scale have related colours. For example on Figure 4 we can
see that C major triad is (magenta) red and that the ¢ minor
triad is blue.

We implemented this tone colouring model as a part of
our multimedia application for visualising music with colour
(Colour Visualization of Music). With an algorithm for cal-
culating a common colour for any combination of concurrent
tones (Ciuha, Klemenc & Solina, 2010), we could visualize
musical harmony with colour and create coloured musical
instruments that enable the performer to see the possibili-
ties for forming musical harmonies with the help of colours.
Composing of musical harmonies and music itself is thus
transformed into a play, which gives a child or an adult a new
entrance into music creation and also enriches experience of
listening to music.

4 Visualization of fundamental
expressive elements of music

4.1 From melody to composition

Visualization of a musical instrument or of a singing perfor-
mance can clearly show the students if the melody is rising,
falling or staying at the same height, additionally they can
also observe the size of any jump or movement. The line that
moves between the points (tones) of different heights is a
very clear model of movement of the voice or the sound of an
instrument (Figure 5). Visualization of the melody with a line
enables a clear presentation of the whole and simplifies the
integration of observed melody into the broader knowledge
and understanding or comparison with other songs and com-
positions to search for similarities. Such knowledge exceeds
the unconnected partial knowledge and is very important for
permanent and long-term memory retention. Starting with a

Figure 5: An excerpt from Bizet’s opera Carmen. On the lower side is the visualiza-

tion; on the upper side is the line of melody.

70



Organizacija, Volume 44

Research papers

Number 3, May-June 2011

melody, it is natural to continue into the study of composition,
where we study how particular shapes change and connect
themselves into bigger entities.

The two frames on Figure 5 denote repeating parts. We
can observe two separate melodic movements — the melody
and the accompaniment. In the visualization itself the melody
can be seen as a movement that predominately resembles
steps. This can be seen very clearly in monophonic compo-
sitions. Compositions with a complex harmony are usually
based on polyphony, where more independent voices inter-
twine into a more complex harmonic entity. It is not always
possible to determine an unanimous monophonic equivalent
that would be equal to the psychological experience.

Melody is also a theme that can repeat itself more than
once or even repeats itself constantly. In complex composi-
tions we can observe various forms of repetitions with vari-
ations.

4.2 Time and rhythm

The repetition of musical elements, tones, themes and melo-
dies represents the next dimension of music — time and
rhythm. Like a picture or a statue exists in space, music exists
in time. We commonly draw time as a line of events, similar
to musical notation, writing or comic books. However, time in
music is predominately cyclic. We can find a lot of concurrent
movements, one inside another, and how to visualize them pre-
sents a challenge. We experience the repetition as rhythm and
rhythm means movement, which can be observed in its purest
form in African dances. Rhythm brings the listener into motion
and enables us to live (beating of the heart and breathing),
additionally it connects all the participants into a community.
Music and rhythm is therefore even today a fundamental part
of (religious) rituals. On the other hand, music and rhythm
are sometimes also used to defeat one’s will. This happened
in concentration camps, where music forced the exhausted
people to work or slaves on galleys to row according to the
rhythm of drums.

When visualising rthythm we draw events as shapes in
a timeline. Usually these sounds do not have qualities like
tone height so we draw them as monochrome elements. Grey
appears in the centre of the colour wheel and is also the result
of visualizations for certain combinations of tones. Complex
rhythms draw a complex shape and we can again observe
rhythms inside rhythms and variations. Loudness of an event
could be visualized as the size or degree of transparency.

In our visualization program the rhythm has its own plane,
where every single rhythmic voice is represented in its own
line (Figure 6 left). In melodic music tones also play the role of
rhythm. They construct and limit the time, speed or movement,
they change with breathing in or breathing out and with the
two directions of a bow movement on a stringed instrument.

4.3 Harmony and timbre

Every voice or musical instrument produces its own pattern
of fundamental tones with higher partial tones of different
loudness. The recognition of these patterns of partial tones
enables us to differentiate between particular musical instru-
ments and voices. If the instruments are precisely mutually
tuned, the performers can play with our aural perception and
connect different musical instruments together in accordance
with musical language. This emphasizes single tones or parts
of the melody and joins them into bigger entities. Harmony
can release feelings and melody creates movement and story.
The whole range between perfect harmony and disharmony
enables the whole range of feelings “from heaven to hell”.
Evident is also the representation of modulation of har-
mony that is visualised as a colourful journey (Figure 6 right).

5 Project “Colour visualization of
music”

Visualization of harmony was the main purpose of our visu-
alization program (Ciuha, Klemenc & Solina, 2010). We tried
to create a mathematical model that would behave as close as
possible to the human aural perception. This task is not easy
because we are not dealing only with passive reception but
also with active cognition and recognition of meaningful enti-
ties based also on incomplete and missing information (Meyer,
1956, Parncutt, 1989). Ear functions as a frequency analyser
and is very efficient at ordering sounds with different frequen-
cies into bigger entities. If we perceive a non-complete pattern
of frequencies, the aural perception system automatically fills
in the missing parts of the whole. This happens when we hear
only higher harmonic partials of a tone without hearing the
basic frequency. In this case the aural system adds the missing
basic frequency.

The aural system tries to order the information into the
simplest possible form. This means that in the process of per-
ception each part of information gets its final meaning based

Figure 6: Three-dimensional visualization of music with colours.
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on the whole entity. In other words, the whole determines the
contents of each part. Consequently the tones can have dif-
ferent interpretations in different music context. The same is
true for the ratios of tone frequencies. For example the tritone
can be interpreted and used in a harmonic way — as the ratio
of 7:5 (as used by Debussy and Ravel) or as a dissonant inter-
val 45:32 which appears in medieval music and is referred
to as “Diabolus in musica” (Wells, 1980, Tramo, Cariani &
Delgutte, 2001). We visualise the pure tritone as grey, because
the two tones that form it are located on the opposite sides of
the key spanning circle of thirds (Wells, 1980, Collopy, 2009).

Like our aural system joins the tones into a whole, the
program analyses the tones and assigns an appropriate colours
to the concurrent tones. The colour is calculated by represent-
ing the concurrent tones as appropriate vectors in a coloured
key spanning circle of thirds and adds them together. For a
detailed description of the algorithm refer to Ciuha, Klemenc
& Solina (2010).

The next level of harmony analysis joins sequential tem-
poral events. The results are represented as glowing colours
around the tones and can show a presence of a key for that
part of the musical piece. When there is no such key, the
glowing is coloured grey or with unsaturated colours or is a
sequence of very different glowing colours. On this level of
analysis, all musical instruments and voices are processed
together. If desired, the musical instruments can be separated
and displayed on parallel planes. The visualization makes use
of three spatial dimensions, which enables us to observe the
visualized musical elements from different views, projections
and perspectives (Figure 6).

We can group separate musical instruments by their tim-
bre and separate them visually with patterns or even colours.
This complies with the idea that different instruments have
different colours. For example Wassily Kandinsky compared
in his essay Concerning the Spiritual in Art (Kandinsky, 1910)
the sound of a trumpet as yellow, the sound of a string instru-
ment like a violin as green and a cello as deep blue (Collopy,
2009). However this kind of colour mapping excludes the
mapping of harmony to colours.

The remaining challenges are the differentiation between
major and its relative minor (for example C major and a minor)
and display of functional harmony. What is the expressional
difference between major and minor is still an unsolved ques-
tion. Often is the music in minor keys connected with sad and

painful feelings. Leonard B. Meyer says in his work Emotion
and Meaning in Music (Meyer, 1956) that there is no expres-
sional difference between the major and the minor chord, but
that the expressional difference is caused by usage of differ-
ent scales and consequently of different melodic movements,
augmented and suspended chords and also by slower tempo,
different modulations and suspense (Parncutt, 1989).

Our program for music visualization (Ciuha, Klemenc &
Solina, 2010) is in its current development phase still limited
to tonal music. The analysis is made on music in MIDI format,
which does not describe music as a sound waveform, but as
a sequence of events (for example: each tone consists of two
events in time - one for its start and one for its end).

Because the program is based on MIDI encoding it ena-
bles us to change the tempo of the music without distorting and
changing of musical instruments (and their soundbanks). But
the downside of MIDI is that the music is played by samples
of sound of real instruments and is in consequence relatively
lifeless compared to a real performance. In the next phase of
the development of our program, direct audio signal could
be used as input, followed by spectral analysis and finally by
colour visualization. This is currently possible only if a third
party program for conversion of audio signal into MIDI events
is used. Finally, we come to a stage where we can evaluate our
model of visualization with a series of experiments and meas-
urements of physiological responses to aural-visual stimulus.

6 Coloured musical instruments

The next dimension of our project opens when a coloured
musical instrument that is connected to the program is played.
The program analyses the harmonic relationships during the
performance in real-time and displays the results as colours
on the musical instrument itself. For example, on a coloured
piano the performer has keys coloured with 12 colours of a
rainbow that represent the 12 major tonalities in the coloured
key spanning circle of thirds (Figure 7 middle). By choosing
and pressing a first key, each of the other keys colours itself in
accordance with the possibility that the performer would press
that key in the next moment. This means that all possibilities
of playing and forming harmonies are displayed with colour.
When the performer chooses and presses a second key the

Figure 7: Initial colours of the octave (middle) and colours during playing of different chords (left and right).
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Figure 8: Coloured keyboard and coloured guitar.

process repeats itself and the results are new colours for each
possible key.

Figure 7 displays virtual coloured octave during play-
ing of chords. The performer playing on a coloured piano
can choose which keys to press in every moment during his
performance and his choices are not limited in any way. If he
chooses vivid colours, he will stay in pure harmony and differ-
ent colour nuances will lead him through different major and
minor chords and tonalities. The choice of grey or unsaturated
colours will bring him into dissonance or partial harmony. He
can use disharmony to prevent his music to be one-dimension-
al or monotone.

During the performance the player can observe the com-
puter screen or a projection with the visualization of his music
and it is also possible to connect more performers together into
a bigger joined performance. If they have very different musi-
cal skills, a musically inexperienced performer could offer
coloured and musical cues on which the more experienced
would build and improvise.

The coloured piano is currently in a prototype phase.
The program can display one octave of a coloured piano. The
resulting colours can be sent to a RGB LED computer key-
board (Figure 8) or a picture of the coloured piano keyboard
can be projected onto real piano keys with the help of a LCD
projector. Currently, we are also developing a system of RGB
lit (velocity sensitive) key titles that would be placed over
actual piano keys. The output of the velocity sensors would be
sent to the computer program that would send back to the titles
information which colours to display. A similar interface could
be developed also for other musical instruments.

Another direction of the development of musical instru-
ments would be the use of modern computer and communica-
tion technology, for example the aforementioned coloured or
augmented standard keyboard. However even more interesting
are modern tablet computers and mobile phones, music play-
ers and some game consoles with multi-touch displays. On

these devices the interface of a coloured instrument with all
interactive elements can be displayed directly on the screen.

A coloured musical instrument could also be a part of a
room or a concert hall which would lit up according to the
music played (Ciuha, 2001).

7 Teaching with the help of multimedia
materials

On the basis of coloured instruments and computer tools for
visualization different programs and games can be developed.
These could lead the student not only through learning of
musical theory and practice but would enable him free crea-
tion, recording and modification of his own project. In addi-
tion a connection with other performers and the teacher is
possible. From a technical point of view, there are no obstacles
hindering the development of such applications. A number of
musical games already exist that are derived from the idea of
karaoke or include playing on computer equivalents of real
instruments, for example guitars or drums. With the appear-
ance and development of better multi-touch tablet computers
a new era of teaching and learning is approaching. Interactive
multimedia teaching materials can make most teaching sub-
jects very interesting and exciting. Especially those that can
convert the learning content into an experiment, adventure or
game. In this case a child experiences the game as the purpose
of his activity, but unconsciously acquires knowledge, which
enables him to succeed in the game.

The project Colour Visualization of Music offers a pos-
sibility to make a step into an unexploited direction of music
teaching that could empower children and adults to create
music very naturally and not only by reproducing a musical
score. The practice of drawing and painting is only rarely
learned only by copying other pictures but mostly by creat-
ing artwork upon a theme, by experience, by understanding
or emotion. New approaches to education could transform
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consumerism and copy-paste practices into new creative
experiences and schools could be transformed into a creative
laboratories. It is only a question of vision.

Present day’s curriculum encompasses art and music and
others subjects and is developing in the direction of mutual
interconnection of all learned content. Realisation of this aim
today depends on communication between the teachers and on
their openness, knowledge, desire and readiness to experiment
in new forms of work. Teaching is an open process, which
means that the teacher is no longer the one who knows the
answer to every question and is in control the whole time. This
can be an uncomfortable situation for many teachers.

A possible preparation for teaching music connected with
colour and visual art could include a slideshow that would
present basic ideas, together with audio, video and picto-
rial examples about the interconnection of the two art forms.
Multimedia slides could be supported with actual experi-
ments. When a fundamental understating and comprehension
is achieved, the class can move on to actual demonstration of
the visualization or at least play the recorded visualizations of
different pieces and eventually move to music and visual art
creation.

For the actual execution, optimal technical conditions are
necessary besides having enough time: darkened classroom,
LCD projector with vivid and saturated colours, a computer
with powerful computer graphics, a good sound system and a
connection to a digital piano or a coloured musical instrument
or to an appropriate interface. The comprehension of coloured
musical tools is achieved through practical demonstration. In
parallel to the musical performance on a colour instrument,
the remaining students in the class could draw, paint, dance,
sing or in some other way create art on the basis of concurrent
musical events. In this way the process of cognition deepens
and connects itself with direct expression and with search for
appropriate personal art equivalents. Or vice versa, the visual
artworks or colour score can initiate musical exploration.
Developing new creative practices can be a challenge for a
motivated teacher and for his or her students.

The feeling of creativity is wonderful and intoxicating
as self-realisation is the highest level in Maslow’s hierarchy
of human needs. A special quality of music created with col-
oured instruments is, that the often lost primeval happiness
and enjoyment during creation of music can be found again. It
happens too often that students forget the original purpose of
musical education and direct their energy only into technique,
repetition and skill, but forget the simple happiness of playing,
listening, discovering and expressing themselves.

Such colour improvisation can be thought of as painting
of music, or being like a painter, who instead of a brush and
colour uses a colour piano. A musical walk through harmonies
arises from that improvisation, which is free of limitations of
melody and rhythm. In such music some qualities of nature
like a sound of a waterfall or a singing bird appear. These can
be monotone and mildly cyclical, but also variable and unex-
pected. These qualities are relatively rare in omnipresent pop
music but can be found among jazz, improvised and modern
serious music.

The last particularity of the teaching system is the rela-
tive absence of failure and consequently frustration because
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a coloured instrument enables the realization of the ideal
WYSIWYG (What You See Is What You Get). A failure may
appear only as the result of a very superficial and disinterested
approach. Such a state is not natural and is always acquired
and thus can be unlearned with some help, understanding,
guidance and trust. The system works if we use it and the use
depends on the users themselves.

8 Conclusions: synthesis of art and
science, play and project work as
teaching model

The project Colour Visualization of Music is the result of an
interdisciplinary approach in connecting science and art. This
connection is not utilised enough on the societal level and in
the context of the currently predominant scientific-technolog-
ical approach. Different creative processes of science and art
are based in the two specialised brain hemispheres. The left
hemisphere is associated with symbols, logic and language
and the right hemisphere is associated with recognition of pat-
terns and faces, perceiving various relationships and with crea-
tivity, problem solving and intuition. The example of music
and visual art shows us, that the right hemisphere can create
new worlds of art, for which the science only later establishes
explanations and deduces laws. Most of music and art theory
was formed retrograde in this way. Thus art invents new rules
and consequently meaning.

Teaching music with our visualization system is based
on project work and direct experience. Project work means
that the students understand the aim of the project and con-
crete objectives of the study — the practical project result. The
knowledge that is the result of studying has a practical nature
and is immediately used and tested during the learning project.
Commonly, this knowledge interconnects several disciplines.

Direct experience is particularly strong in games. A game
with its openness forces all participants into a repeating search
for new creative solutions on the basis of rules that define
admissible and forbidden moves. A related practice in science
is an experiment, which is based on observation and attempt
to understand the observed. Observed facts are ordered into
patterns and patterns are in turn ordered into models. Results
of experiments are compared with the forecasted results from
the models.

The project Colour Visualization of Music can be used
for observation and understanding of harmonies in music and
understanding of music and music theory in general. On the
other hand it could also open up new ways of experiencing
music for deaf people. This, however, has not been evaluated
yet. Another use of our music visualization program is a kind
of a game, in which we create particular forms of music or
music in general. There is no separation between theory and
practice, so the project can connect the creative process of both
brain hemispheres. Through observation we develop attention
and enrich perception. This enables us to reach teaching objec-
tives of stimulating curiosity, inquisitiveness, creativity and
reach a creative surplus through a spiral-like development of
the teaching process.
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With the usage of an emancipatory approach we perceive
the student or user as an equal to the mentor in the teach-
ing process. This opens up a more efficient use of student's
creative potential and stimulates activity based on a positive
self-image. We offer a possibility of independent selection
of teaching methods, which can be adapted to each student
individually so that he can solve problems, make decisions and
make reflections on the acquired learning experiences.

Creativity is essentially a skill for solving unprecedented
problems and challenges, or finding better solutions for exist-
ing ones. Various art practices stimulate thinking outside of
the box and in this way provide an effective development of
latent creative potentials. Practicing art on regular basis can
re-establish a balance between our logic and intuitive nature,
which allows us to better know oneself and live a richer and
more meaningful life.
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Izobrazevalne zmoznosti projekta Vizualizacija glasbe z barvami

Projekt Vizualizacija glasbe z barvami temelji na sistemu barvnih znakov, povezanih z glasbenimi toni. Znaki sorodnih barv
se nahajajo na tonih, ki so med seboj v harmoniji ali sozvocju. V uvodu so predstavljene osnove, na katerih je osnovan sis-
tem barvnih znakov — matemati¢ni model harmonije. Sledi razmislek o vidnem prikazu razli¢nih izraznih elementov glasbe
— melodiji, kompoziciji, ritmu in harmoniji. Te sorodnosti omogoc¢ajo razvoj raGunalniSkega programa, ki uporabi te elemente
za vizualizacijo ali prikaz barvnih in oblikovnih struktur glasbe. Program posnema €loveSko slusno zaznavo, v kateri so
posamezni sestavni deli doloCeni s prepoznavanjem celote. Omogoca tudi razvoj orodij, ki lahko pove€ajo razumevanje med
posluSanjem ali igranjem glasbe. Igranje glasbe pa lahko pridobi novo kvaliteto z uporabo interaktivnih barvnih glasbil, ki v
povezavi s programom igralcu v vsakem trenutku z barvami prikazejo raznolike moznosti tvorjenja zvo¢nih harmonij. S tem
spremenijo komponiranje glasbe v igro in priviatno barvno-zvoéno potovanje. Tu se pojavi velik izziv za pedagogiko in meto-
diko, da osmisli in uporabi prihajajo€a multimedijska barvna orodja. Ta bi lahko v veliki meri priblizala proces u€enja igri, ki je
otrokova najbolj naravna oblika u€enja in delovanja. V umetniSkem ustvarjanju pa lahko ponovno vzpostavimo ravnovesje med
naso logi¢no in intuitivno-kreativno naravo.

Kljuéne besede: vizualizacija, glasba, barve, u¢enje, ustvarjanje
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The NAUK group (Advanced Learning Blocks group; http://www.nauk.si) is engaged in the development of theoretical and
practical concepts of ICT use in all levels of education. Recently, the proposed introduction of electronic textbooks (e-text-
books) has become a major topic nationwide in Slovenia. There are multiple dilemmas to be solved, e.g. what a modern
e-textbook is, what it should include, in what way should it differ from conventional textbooks, what tools and technologies
should be used for its creation, etc. This paper attempts to make recommendations, which we believe should be followed by

all the authors of e-textbooks.

Keywords: e-learning, electronic textbooks, e-content, recommendations

1 Introduction

In every process of education the textbook is an integral
part of learning. The definition of a textbook varies greatly,
as does the determination of its essential characteristics. This
article shall not deal with the textbook theories, as this topic
has been widely covered in numerous sources (Nose, 2003;
Jurman, 1999; Turk §kraba, 2005; gporar, 2008). Two short
citations should suffice:

“A textbook is the basic schoolbook made for the spe-

cific needs of school education. It is a guide to other

sources of knowledge, to discovering new insights.

Thus it becomes a book that teaches learning.” (Nose,

2003).

“In a contemporary school a textbook is part of

methodical-didactical material that cooperates with

the teacher in the process of education and learn-

ing. The textbook is no longer merely didactical; it is

also educational, as it affects the student’s personal-

ity in both ways. The textbook thus incorporates the

informative function (knowledge) and through it the

conative function (values), cognitive function (abili-
ties), and emotive function (emotions).” (Jurman,

1999).

The role and significance of textbooks keep changing, as
the fact that this is the basic schoolbook presupposes that its
role reflects the changes in the educational system. “The defi-
nition of a textbook depends on the nature of the educational
system. The content of a textbook is loosely determined by the
state through the curricula that list the content and operative
aims of a subject or a subject area. The textbook is one of the
resources that help teachers and students to reach the afore-
mentioned aims (Turk-Skraba, 2005).

However, the following fact must not be neglected: the
textbook is merely one of resources used by the teacher and
the student. When preparing a textbook, the authors envisage a
hypothetical learning situation and hypothetical students. The
teacher, on the other hand, is the one who has to adapt to the
actual learning process conditions. And these conditions usu-
ally differ at least slightly from the learning process envisaged
by the resource authors.

As stated by numerous authors (e.g. Gerli¢, 2010), the
role of the contemporary teacher is changing substantially.
The teacher is changing from a verbalizer of the textbook
content (i.e. a walking textbook) into a strategist, planner,
pedagogical diagnostic, organizer, consultant, etc. The need
for individualized approach towards the student is often
emphasized as well. Therefore a very important part of the
educational process is left to the teacher. That is the adaptation

Received: 28 February, 2011, received in revised from: 2314 April, 2011, accepted: 34 May, 2011
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to the learning situation given and with it the preparation of the
appropriate selection and combination of all learning resourc-
es available. And therefore, a contemporary e-textbook needs
to be designed in such a way that its content can be promptly
— nowadays manually, but soon automatically — adapted to the
current learning situation and the individual that is to use the
textbook, be it as a teacher or a learner (Lokar, 2009). It must
not be forgotten that every teacher is an individual as well,
and thus a person who has his or her own manner of teaching,
set of values, and a view of which examples are best used to
motivate the students.

2 E-textbooks

The form and the content of textbooks are constantly chang-
ing; partly also due to the development of information com-
munication technology — ICT. Nowadays e-books and their
real-life representations — e-readers are widely known to
younger and technologically more experienced population and
we can hear more and more about e-textbooks and their usage
in educational process. Even on regulatory part of Slovenian
educational system, e-textbooks are introduced. Namely in
May 2010 Rules Amending the Rules on the Approval of
Textbooks have been accepted. There explicitly e-textbooks
as appropriate form of textbooks are mentioned; see Figure 1.

Even in daily press numerous articles with headlines such
as “E-textbooks are coming into contemporary schools” were
published. But behind the hype around e-textbooks it can be
seen that even the definition on what the textbook is all about
is not clear enough.

When making e-textbooks that are to transfer the knowl-
edge from textbooks into digital environment, it is sensible
to rely on the information acquired during different projects
dealing with the making of e-resources (educational learning
content) and on the standards required to manage them.

A quick overview of resources that are classified as
e-textbooks will show certain shortcomings. Those that con-
cern didactics and pedagogical theory (the number and pace
of introducing new concepts, the language used, motivation
stimuli, etc.) shall not be dealt with here; the ones concern-
ing the field of technology itself, will. Of course the firstly
mentioned shortcomings are the key factor that determines
whether a textbook can be rated as useful and valuable. This
article, however, will presuppose that the textbooks in question
are well written regarding the content.

The basic “technical resentments” to the existing e-text-
books are:

n They are often realized as digitalized conventional text-
books (the addition of video clips does not yet make a true
modern e-resource; if compared to paper, e-resources are
completely different media and therefore the user experi-
ence obtained while using both, differs).

m Poor interactivity and limited multimedia; the lack of
truly interactive exercises is very notable (the learner
should be able to provide answers in the “natural form”,
as a drawing, a plan, to use a video camera and a micro-
phone, to interact with e-learning content using gestures,
to participate actively in the conduction of experiments, to
solve problems through games, to cooperate while learn-
ing with other learners and teachers).

o spremembah in dopolnitvah Pravilnika o potrjevanju u¢benikov

V Pravilniku o potrjevanju utbenikov se v 1. ¢lenu za besedo "dijakom" ¢&rtata vejica in
beseda "vajencem”. Doda se nov drugi stavek. ki se glasi:

"Utbeniki so lahko pripravljeni v tiskani, elektronski ali v tiskani in elektronski obliki.".

V 2. ¢lenu se na koncu cetrtega stavka piko nadomesti z vejico in v nadaljevanju doda

besedilo, ki se glasi:

"razen v primeru u¢benika, pripravljenega in objavljenega v elektronski obliki (v nadaljnjem
besedilu: e-ucbenik), ki neposredno vpisovanje lahko dopusca.".

V 4. ¢lenu se zadnji stavek spremeni tako, da se glasi:

"Te fizi¢ne ali pravne osebe smejo biti navedene v kolofonu. v e-u¢beniku na zacetku ali
koncu gradiva. lo¢eno od izobraZevalnih vsebin. logotip ter kratka predstavitev podjetja le na
zadnjih dveh notranjih straneh ucbenika. v e-utbeniku pa na koncu gradiva. loCeno od

izobraZzevalnih vsebin.".

Figure 1: Rules Amending the Rules on the Approval of Textbooks.
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Tretjo uro sem delal matematicno upanje in varianco: razlozil se
shemo). Za vajo smo naredili upanje enakomeme in Bernoullije
3. (24. 10. 2005) Delal sem vektorje v R"n
o linearne kombinacije (tudi delitev daljice v danem razmer
o linearne ogrinjace (omenil sem, da so vektorski podpros
o linearno neodvisnost (dve definiciji)
o Gaussova eliminacija za linearne sisteme in njena uporalp
0 baze (omenil sem. da so baze natanko linearno n i

Literatura:

Chapter 1

LINEAR EQUATIONS

L1 Introduction to linear equations
A bincar equation i m mknowns 1y, 1y, 7, is an equation of the form
ansant ez =h

whee &), a3,..., 8y, b are given real sumbers
stead of x) and £y, the lmear equation
through the points (3, 0) and (0, Z).

dof 11,1

o Keith Matthews, Elementary linear algebra . e-u¢benik,

Figure 2: A PDF file as an e-textbook.

s For example: interactive use of a star chart, by solving
different exercises, provides much better interactivity
and learning experience than passive watching of a film,

which shows the proper use of such a chart.

s Lack of contextual dependency; hardly any e-resource is
able to show the content appropriate to the activities of the
user thus far (this function is very useful when the learner
should be taught about a mistake made a few steps back

and the consequences of that same mistake).

Quite often an “ordinary text” in electronic form (for

example as a PDF file) is called e-textbook; one of such exam-
ples can be seen in Figure 2.

Conceptual shortcomings are even more common:
Monolith units (made of a single huge block, which can-
not be easily modified).

Impossible to combine with other resources (normally the
teacher has its own resources that he or she wants to be
used by the learner).

Made as learning paths with linear structure.

ﬂ Kvadratne nejednadzbe
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¥
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Figure 3: E-textbook as monolith Flash application.
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s Heavy use of third-party technologies that cannot be
adjusted for the presentation (e.g. the resource is a single
huge “unchangeable” Flash file).

s No appropriate authoring and management tools for edit-
ing, upgrading, and construction of e-resources.

s Form (i.e. the representation of the e-textbook) is not
separate from the content (the scenario of the e-textbook).
Quite often visually appealing resources are claiming to

be a prototype of a modern (e-) textbook. One of such exam-

ples can be seen in Figure 3.

What is wrong with this resource? Mostly, it is the fact
that it does not go beyond the limits of an ordinary textbook.
Surely it introduces interactivity, some new approaches, but
we claim it does not allow the teacher to fulfill his new role.
Namely teacher cannot modify this resource to prepare it
suitable for the particular group of students and the current
didactical situation in the classroom. The authors of the paper
believe that a contemporary e-textbook is merely a vision of
the author, an idea how to present a learning path and then
reach the aim of learning a new concept in a certain hypotheti-
cal learning environment and involving a hypothetical student.
By no means should such e-textbooks be unalterable objects
that the teacher and learner are forced to use exactly as is.

People have different learning styles which are a combi-
nation of acceptance, management and information process-
ing; it is a combination of teaching methods that a learner is
using in most learning situations (Marenti¢-Pozarnik, 2000).
This fact is the essence of the model of multiple intelligences
(Gardner, 1999), which defines 7 to 9 different human intel-
ligences. Younger generations learn differently than their
teachers learned decades ago; they know how to obtain instant
information from the Internet and they expect electronic
learning material to be modern by all means. Thus, there is no
uniform way to learn something — the learning material should
(automatically) adapt to the learner.

E-textbooks should therefore be flexible. The teacher
should be able to change and recombine them. Nowadays
it is technically possible to recombine resources (Horvat et
al., 2010). It is the authors who should respect and value the
role of the teacher. The teacher must stay in control: have
the option to change, correct, adapt the resource, change
the order of particular elements, etc. Some of the resources
should be allowed to be automatically altered by the system;
this is especially useful when parts of the dynamical exercises
are replaced by computerized instances, when parts of the
e-learning content gets semantically linked to similar content
in the system, etc.

The authors of e-textbooks will offer their own view
of using the e-textbook in a hypothetical learning situation.
However, the technical implementation of the e-textbook
should allow the teacher to adapt it (if necessary). Therefore it
makes sense to imagine the textbook as a way of recursively
“assembling” and connecting basic blocks of educational
resources.

The main characteristics of e-resources that are to be cre-
ated within the making of e-textbooks should therefore be:

» Availability: the possibility of global access to the
resources and their transfer to other locations.

n  Flexibility: the option to adapt the resources to the indi-
vidual needs of teachers and groups.

m  Cost effectiveness: the increase of effectiveness and pro-
ductivity through the reduction in time consumption and
costs when preparing resources.

s Permanence: the option to adapt the resources to the
changes in technology, without high costs and recoding.

s Interoperability: the option to use the resources in differ-
ent learning environments, with different tools.

»  Re-usability: the option to use the resources in different
contexts.

3 How to design an e-textbook

The solutions for the following problems should already be

thought about during the initial design of e-textbooks:

s What is the life span of the particular e-textbook?

» Adapting content to the future changes in technology?
For example: GeoGebra! files will not work even if the
changes in the player versions are minimal; can e.g.
WordStar? files be opened today?

m The display of the e-textbook on different / new hard-
ware? The learner experience is different on novel multi-
touch devices that on interactive whiteboards.

s What is the appropriate quality of multimedia resources
included in e-textbooks? As before, different hardware
calls for different standards, sizes and quality?

s Will the option of searching through the resources by
content be available? Managing and using metadata and
integration of other repositories are important.

s Will innovative highly interactive elements be part of
the content? Those do not only include quizzes, but also
activities in the form of drawings, games, the inclusion of
a camera and microphone.

» Wil the e-textbook provide integration with outside ser-
vices? Searching for similar content, connecting to GIS,
Moodle3 quiz banks, etc.?

In an e-textbook interactive and multimedia elements
must be connected (quizzes can include elements such as:
images — choose the situation presented in the picture, “hot
spots”, conduction of interactivity over multimedia elements —
measuring distances over an image, measuring the duration of
an audio or video clip, skipping to a particular part of a video
clip, full screen enlargement, etc.).

It is desirable that the content is available in different end-
modes (“full” format, tailored to chosen virtual classroom or
LMS, wiki, “no internet access”, “on paper”), which should
all, except the “full” one, function minimally curtailed (e.g. a
classic wiki does not include all interactive elements).

1 GeoGebra is a geometry package providing for both graphical and algebraic input; http://www.geogebra.org.
2 WordStar was a word processor application, published by MicroPro International already in 1978.

3 Moodle LMS; http://www.moodle.org.
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It must be ensured that the use of e-textbooks can be
adapted as successfully as possible to different output tech-
nologies and devices (mobile education: multi-touch devices,
“smart phones”, interactive whiteboards; new open standards
(HTML 5 and similar), use of different proprietary devices
that act as readers, such as iPad and Kindle, etc.). It is also
desired that different versions of same e-textbook assume the
execution in different output models (e.g. a web textbook in a
standard browser, an e-textbook to be used on an interactive
board, etc.).

The following matter is also of great importance. The
final form of the textbook should be realized with solutions
that ensure support for special needs groups (hearing or vision
disabled, etc.) that have their own needs and principles, behav-
ior patterns, and are of different ages. The functional and vis-
ual standards of designing e-resources must be observed. And
since such groups are numerous and varied, the problems of
how to cater for different presentational needs should already
be thought of during the process of design. The content shall
thus remain the same; only the modes of its presentation
should differ.

Therefore free access into the structure of the textbook
is vital — in order to ensure the textbook’s adaptability to new
demands, special needs, and different paradigms. The general
technical orientation is also important, regarding the choice of
technologies, standards, components, frameworks and imple-
mentation tools. This ensures the simplicity and transparency
of the system components maintenance (Horvat et al., 2009).

How should the resources that will comprise an e-text-
book in the end be prepared then? Based on the above-men-

tioned requirements and needs, the NAUK group has formed
the following recommendations.

RECOMMENDATION 1: The presentation of the
resource should be separate from the content.
Explanation:

s Standards and technologies of transfer and display of con-
tent over the Internet change rapidly. Ever-new forms of
output technologies appear (palm books, “smart phones”,
interactive whiteboards, multi-touch devices, such as
Microsoft Surface, e-readers such as Kindle, etc.). The
pedagogical didactical environment itself sometimes
demands different technological executions. Therefore
it is necessary to avoid the need to frequently change
and remodel the content each time that the technology is
changed or modernized.

s The adaptation of e-textbooks to different output tech-
nologies is to be done by automatically and not by con-
tent experts. The adaptation procedure itself should be
executed automatically, regarding the settings chosen by
the author of the resource and the situation when and how
the resource is being used. There are already tools aware
of different output technologies. For example in Figure 4:
Choosing an output device without changing the content
is an example of future Adobe tools, presented at Adobe
MAX 2010 conference (Lynch, 2010), where you choose
an output device and the content is presented accordingly.
And this is not possible if you do not separate the content
and its presentation.

s The resource must support the use by special needs
groups (hearing or vision disabled, etc.) that have their

Geomeltrixx

SHAPES AND BEYOND.

Paws

Services

Figure 4: Choosing an output device without changing the content.
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Figure 5: Possibility of changing the order of chapters.

lar.

own needs, principles, and behavior patterns. The func-
tional and visual standards of designing e-resources must
be observed. This is yet again not the resource author’s
job, but needs to be provided as an option (e.g. 508
Compliance in the USA).

It is necessary to consider the fact that user experience is
strongly affected by the speed of the connection as well as
hardware and software. Keeping content in as “raw” mode
as possible ensures automatic transfer of higher quality
multimedia content when it becomes available or possible
to be used.

The option of the e-resources being translated into other
languages, minority groups’ languages (in Slovenia for
example, Italian and Hungarian) must be considered.

RECOMMENDATION 2: Resources should be modu-

Explanation:

It is only possible to reuse resources when they are con-
structed out of several smaller blocks, which can be used
within different contexts. A building block should be a
complete unit and logically indivisible, e.g. an image, an
animation, a question, etc.

Modular composition enables the adaptation of the text-
book to the didactical learning situation and individualiza-
tion. Teachers are therefore able to take a part of the text-
book and combine it with the resources they use already.
Here an analogy with the present situation is apparent;
teachers nowadays often use several different traditional
textbooks and/or web based resources at the same time.
These changes can be very simple, but often powerful.

For example a simple approach with the possibility of
changing order of chapters can already seen (see Figure 5:
Possibility of change) on Flat World Knowledge portals4.

m This choice increases the flexibility of e-textbooks and
enables better framework to support cross-curricular
teaching.

RECOMMENDATION 3: The resources should be open
standards based.
Explanation:

m In order for educational resources to be useful within the
educational system, it is necessary for them to be avail-
able under a suitable Creative Commons type license
which is already in use for the resources that were made
in the existing e-resources constructing projectsS.

s The resources themselves must be created using open
standards whenever possible (HTML, XML, CSS, JS).
Solutions that assume transformation of the entire con-
tent into a proprietary (protected) format (such as Flash,
QuickTime, SilverLight, etc.) do not enable straightfor-
ward modification and adaptation of the resource.

s The content (scenario that includes interactive function-
alities of the content) itself should be in text-based format
that enables effortless modification and supplementation.

m  Separation of the scenario from the presentation of the
content enables automatic (i.e. computer-based) manage-
ment of the repository and computer-powered construc-
tion of new e-learning content based on the requirements
(measured knowledge) of the learner.

m Free access into the structure of the textbook must be
enabled, if possible without logging in.

4 Flat World Knowledge; http://www.flatworldknowledge.com.
5 NAUK repository of elearning content; http://www.nauk.si.
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RECOMMENDATION 4: Resources should be meta-

data equipped.

Explanation:

All e-textbooks should be metadata equipped. There
already exist different ontologies as well as approaches
directed towards linking existing curricula and particu-
lar e-resources (Libbrecht et al., 2008; Libbrecht et al.,
2011). This enables easier searching, replacing single
building blocks, and use of building blocks outside the
textbooks.

Metadata should not only contain information about the
authors, but also suitable licenses for the resource units
acquired from other sources. E-textbooks must namely
always follow copyright laws.

RECOMMENDATION 5: E-textbooks and their parts

should be transferable into different environments.

Explanation:

Where possible, the resources should enable export in
SCORM format; elementary formats of export are also
desirable (XML, HTML+CSS), due to their simplicity of
use and minimal consequences for the functionality.

It is necessary to presuppose the execution of certain
scripts in at least two output models: a conventional
browser and the interactive board. The resources must be
suitably adapted.

Many teachers use virtual classrooms that enable the
import of different types of resources. Some teachers are
able to use the collection of questions in XML standard-
ized format directly within the virtual classroom as well
as to correct them and combine them with their own
resources.

Original source files must be maintained, as they alone
enable the preparation of export in different forms.

RECOMMENDATION 6: E-textbooks should have a

single and simple user interface.
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Explanation:

It is necessary to be aware that quality user experience is
crucial for the existence and use of web-based e-learning,
therefore a lot of attention must be paid to that, regarding
the current technological limitations. The tools and ser-
vices must be based on the Web 2.0 concept, which puts
the end-user, in our case the learner, into a center.
Different presentation channels should use the same “look
and feel” — to prevent confusing the learners that use the
same content in different situations (e.g. in school, at
home).

Due to the aforementioned concept, the user commu-
nity development (social network management) must be
regarded as well as the content collection, presentation,
and offer.

The content of the textbooks should be freely universally
available (at the same time adapted for vision, physi-
cally, hearing, cognitive, and verbally disabled users; the
content should not contain unnecessary moving pictures,
pictures should be alternatively marked, etc.), the content
should conform to the W3C recommendations.

RECOMMENDATION 7: Activities connected with the

preparation of e-textbooks should be divided into the follow-
ing steps:

fun.

Development of collection of tools for the preparation of
e-textbook scripts and their later-on technical execution.
Preparation of multimedia resources and interactive sce-
narios for pilot e-textbooks.

Making pilot e-textbooks.

Improving e-textbooks.

Explanation:

A manner of describing e-textbooks (writing standardized
script or scenario) is necessary for enabling the separa-
tion of content and execution (presentation), as well as
s collection of suitable tools and services that enable the
authors to promptly prepare resources (such approach
enables successful cooperation between the authors and
technicians at first steps of e-textbook creation). Suitable
tools also enable the teachers to further adapt and indi-
vidualize the resources, by themselves. The tools should
also enable the definition of a work-flow, community
cooperation, consultants, referees, etc.

The interactive scenario represents the actual learning
path (or better, a learning network), that is, a guide how
to perform the teaching of a concept with the aid of the
aforementioned components. It is actually the basic non-
linear learning path as imagined by the authors. On this
basis, teachers could develop new versions of the sce-
nario and construct new learning paths. The existing sce-
nario can serve as the base for making new or improved
e-resources (and can be included in several e-textbooks).
The script needs to determine the content of the e-resource:
text, pictorial and other material (map, musical score,
etc.), multimedia and interactive elements. During the
script design it is necessary to respect the fact that new
e-resources should enable and encourage the introduction
of novel and modern approaches to teaching and learning
— especially a more active role of the learner and inductive
learning.

RECOMMENDATION 8: Using e-textbooks should be

Explanation:

The most efficient (classical and electronic) learning is
learning without the awareness and presence of the learn-
ing process; in short term “learning without knowing it”.
E-textbook can only achieve this goal when it is fun using
it. To achieve the ease of learning using e-textbooks,
authors of the e-textbooks should use every possible
way to present the knowledge in a friendly and fun way.
Consequently e-textbooks should contain a lot of interac-
tion, visualization and animation.

An e-textbook must make sensible use of the ICT and
Internet options available, and contain truly interactive
elements (multiple choice exercises, text input boxes,
connecting pictures and text, marking answers, dynamic —
parameter equipped exercises, freehand drawing, match-
ing exercises, simple insertion of special symbols, aug-
mented reality, etc.). Similarly, colors, avatars, characters,
humor, etc. should be used in a sensible way.
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4 Conclusion

E-textbooks should not be a simple transfer of the classical
printed textbooks into a more contemporary electronic for-
mat. The simple addition of multimedia elements and limited
interactivity are not enough. An e-textbook should offer more.
It must facilitate what a conventional textbook cannot, due to
the nature of its medium. Contemporary textbooks should be
prepared in such manner that will enable contextual depend-
ence of textbook elements and thus different learning paths
of reviewing & studying e-content. The process of improving
the educational content should be greatly eased and therefore
enable the teachers to easily and promptly adjust the learning
materials with the respect to the real situation in the class-
room. And what is the most important; all this should enable
the learners to learn more in the same time.
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Izhodis§c¢a za pripravo e-u¢benikov

V okviru skupine NAUK (Napredne U¢ne Kocke; http://www.nauk.si) se ukvarjamo z razvojem tako teoreti¢nih kot prakti¢nih

izhodi§¢ na podrogju uporabe IKT v izobrazevalnem procesu na vseh nivojih. V zadnjem &asu je v Sloveniji zelo v ospredju
problematika elektronskih u¢benikov (e-u¢benikov). Resiti bo potrebno ve¢ dilem: kakSen naj bo sodoben e-uébenik, kakSne
naj bodo njegove znacilnosti, kaj mora vsebovati, v &¢em se razlikuje od klasiCnega ucbenika, katera orodja in tehnologije
uporabiti za izdelavo itd. V prispevku smo poskusili predstaviti nekaj priporocil, za katere menimo, da naj bi jih upostevali vsi

avtorji e-uCbenikov.

Kljuéne besede: e-izobrazevanje, elektronski u¢beniki, e-ucbeniki, e-gradiva, priporogila
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Razvoj strategij za kakovostno izvedbo
visjesolskega izobrazevanja

Branka Balanti¢', Branka Jarc Kovaéié', Zvone Balantic?

1Tehniski Solski center Kranj, Visja strokovna $ola, Kidriceva c. 55, SI-4000 Kranj
branka.balantic @guest.arnes.si, branka.jarc-kovacic @ guest.arnes.si,
2Univerza Mariboru, Fakulteta za organizacijske vede, Kidri¢eva c. 55a, SI-4000 Kranj
zvone.balantic @fov.uni-mb.si

Korektno delo in razvoj visjega Solstva zahteva tudi ustrezen pristop h kakovosti. Kakovost je potrebno presojati s izvedbo
samoevalvacije na podlagi kazalnikov kakovosti. V preteklosti je bilo samoocenjevanje Sol pogosto nesistemati¢no in zgolj
intuitivno. Raziskava je usmerjena k pridobivanju objektivnih kazalnikov in izhodiS¢, ki jih Sola lahko uporabi pri pripravi
strateSkega nacrta visje Sole.

Za oblikovanje celovite ocene kakovosti lahko uporabimo mnogo instrumentov zagotavljanja kakovosti (zunanja evalvacija,
notranja evalvacija, revizija, certificiranje itd.) Prispevek se osredoto€a na izbran element notranje evalvacije — samoeval-
vacijo, znotraj katere lahko uporabimo tudi t.i. SWOT analizo (Strenghts, Weaknesses, Opportunities, Threats). SWOT analiza
prinasa potrebne temeljne informacije, ki Soli zagotavljajo pridobivanje virov in kapacitet potrebnih za konkurenénost na njen-
em podroc¢ju delovanja. Metodologija posezZe tudi po t.i. TOWS matriki, ki iz analize ¢rpa to¢ke za razvoj strategij, vklju¢enih
v rezultate.

TOWS matrika prikazuje posamezne strategije, ki sledijo priloznostim, strategije, ki bodo premagale slabosti, strategije za
zmanj$anje ranljivosti in strategije, ki so osnova za obrambni plan.

Cilj prispevka je oblikovati zanesljivo napoved strategije, ki izvira iz celovite analize prednosti in slabosti funkcioniranja
Studijskih programov. Poleg znanih priporocil lahko s SWOT analizo in TOWS matriko prepoznamo medsebojne relacije, ki jih
oblikujemo v ustrezno ucinkovito in predvsem realno strategijo. Prispevek torej opredeljuje moznosti oblikovanja strategije z

uporabo omenjenih analiz.

Kljuéne besede: visje Solstvo, kakovost, SWOT, TOWS

1 Uvod

Razvoj slovenskega Solstva poteka na razli¢nih nivojih za
razli¢ne potrebe izvajalcev in uporabnikov. Vsaka sprememba
organiziranosti in kompetentnosti se verjetno izvaja v Zelji
po ¢im ve&jem napredku in konénem uéinku. Zal so nekateri
pristopi k posameznim reformam, poleg pozitivnih teoreti¢nih
sistemov, odkrili tudi mnogo pomanjkljivosti, ki so povzrocile
bodisi ukinitev delujocih modelov ali pa njihovo korenito
spremembo (Ball et al., 2008). Spreminjanje slovenskega
izobraZevalnega sistema je zelo dinami¢no in je v svoji zgo-
dovini sledilo mnogim idejam, ki so spreminjale pogled na
organiziranost sodelujocih elementov. Srednje Solstvo, je npr.
v osemdesetih letih preslo skozi fazo usmerjenega izobrazeva-
nja, ki se je leta 1991 tudi uradno koncalo. V srednjih Solah
je takrat ponovno priSlo do locitve 3 letnega poklicnega in
4 letnega strokovnega programa. Izginotje gimnazij postane
zgodovina. Veliko spremembo smo doZiveli v primarnem izo-
braZevanju ob prehodu iz osemletnega na devetletno Solanje.
Nekaj podobnega sreCamo tudi v terciarnem izobraZevanju z
uvedbo bolonjskega sistema leta 1999.

A 104

Zanimiv premik se je v slovenskem izobraZevalnem
prostoru zgodil leta 2004, z Zakonom o vi§jem strokovnem
izobrazevanju (ZVSI) (UL RS, 2004). Po letu 2004 je bilo v
slovenskem prostoru ustanovljenih na desetine visjih Sol in
npr. leta 2009 je na njih diplomiralo 3.170 Studentov (Stat.urad
RS, 2009, http://www.stat.si). Konkuren¢na prednost posame-
znih viSjeSolskih ustanov se pokaze le z zagotavljanjem traj-
nostnega razvoja vseh pedagoskih in raziskovalnih elementov
(Cloveski viri, izobraZevalni procesi, storitve, raziskovalna
dejavnost...).

Sodelovanje z gospodarstvom in podjetniSkim okoljem
je tako v svetu (Keok in Thong, 2007), kot tudi v Sloveniji
postalo pogost imperativ za Studijske programe in za vse
izvajalce znotraj teh zavodov. Temeljna znacilnost danes Ze
prenovljenih viSjeSolskih Studijskih programov je ucenje na
prakti¢nih problemih, zato so Studenti vkljuceni v prakti¢no in
raziskovalno delo tako znotraj Sole/zavoda, kakor v podjetjih.
Na ta nain se ustvarjajo pogoji za prenos znanja iz Sole v pod-
jetniSko okolje, izboljSujejo pa se tudi zaposlitvene moZnosti
diplomantov.
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Korektno delo in razvoj visjega Solstva seveda zahteva
tudi ustrezen pristop h kakovosti. Kakovost je naceloma
definirana zelo razli¢no, saj skoraj vsak avtor pojem razume
in razlaga nekoliko po svoje. Ena izmed definicij kakovosti
je zapisana v standardu ISO 9000 s stopnjo, v kateri skupek
svojstvenih karakteristik izpolnjuje zahteve (SIST ISO 9000,
2002). Kakovost storitve je pomembna za uporabnika, saj
preko nje spozna kaksno raven kakovosti storitve lahko prica-
kuje, kot tudi za organizacijo (zavod), ker ji doseganje posta-
vljenih standardov postane cilj in osnova za dolocitev proce-
sov in z njimi povezanih virov (Marolt in Gomi§cek, 2005).

V preteklosti je bilo samoocenjevanje nesistemati¢no in
zgolj intuitivno. Na ta nacin so lahko nekatere Sole postale
znane in »znane«. Mnogokrat je tako Sola postala dobra Sola
zgolj po besednem izrocilu.

Da bi se izognili volunterski standardizaciji in intuitiv-
nemu razvrs¢anju posameznih $ol, je k ocenjevanju potrebno
pristopiti objektivno. Zato je logi¢na smer raziskave pridobiti
objektivne kazalnike in izhodi$¢a pri pripravi strateSkega nacr-
ta doloCene visje Sole (Lee in Lob, 2003).

Pri doseganju tega cilja izvedemo kriti¢no analizo stanja
(SWOT analiza) s poudarjenimi prioritetnimi nalogami. Iz
analize izhaja sinteza v obliki akcijskega nacrta. Nacrtujemo
da je akcijski nacrt mo€ pripraviti z uporabo TOWS matrike
(Proctor in Ruocco, 1992). Predvidevanje bomo testirali na

ey

2 Materiali in metode

Primerna analiza za celovito oceno je ti. SWOT analiza
(Strenghts, Weaknesses, Opportunities, Threats) oz. PSPN
matrika (prednost, slabost, priloZnost, nevarnost) (Wheelen
in Hunger, 1996; Dyson, 2004). Pri SWOT analizi se opravi
ocenjevanje koristnih in nekoristnih notranjih ter zunanjih
dejavnikov, ki vplivajo na funkcioniranje Studijskih progra-
mov. Analiza prednosti in slabosti odkriva in ocenjuje notra-
nje dejavnike poslovanja, analiza priloZnosti in nevarnosti pa
zunanje dejavnike poslovanja. SWOT analiza prinaSa potrebne
informacije, ki Soli zagotavljajo pridobivanje virov in kapaci-
tet potrebnih za konkuren¢nost na njenem podrocju delovanja.

Pri izvedbi analize je bila uporabljena tehnika opazovanja,
letni razgovor, anketiranje, racionalna evalvacija, samoevalva-
cija predavateljev, primerjava podatkov kazalcev ucinkovito-
sti, anketiranje in pogovor.

V metodologijo dela sta bila vkljucena pregled in analiza
Solske dokumentacije, letnega delovnega nacrta, izvedbeni
kurikuli in pedagosko porocilo. Prav tako so bili v metodolo-
gijo posebej vkljuceni $e Studenti in predavatelji ter komisija
za spremljanje in zagotavljanje kakovosti.

Raziskava je bila izvedena v okviru rednega in v okviru
izrednega Studija, ob zakljucku $tudijskega leta 2008/2009.

Analiza je bila izvedena na Visji strokovni Soli, Tehniskega
Solskega centra Kranj (TSC, VSS), v okviru §tudijskih progra-
mov mehatronika in informatika v okviru rednega in izrednega
Studija. Raziskava je zajela razlicna podrocja, kot so upra-
vljanje in vodenje, izvajanje Studijskih programov, Studijska
dejavnost, statistika Studija, prakticno izobraZevanje Studen-
tov, mobilnost Studentov in predavateljev, ocene (mnenja)

Studentov, ocene (mnenja) diplomantov, strokovna dejavnost,
zaposleni, sodelovanje z druZbenim okoljem, Studenti in ocena
stanja ter usmeritve.

Raziskava se opira tudi na podatke pridobljene od $.1.
2005/2006 (Studijski program mehatronika) naprej in §.L
2008/2009 (Studijski program informatika).

Raziskava je spremljala posamezne elemente, kot so:
vizija, poslanstvo, vrednote, cilji, strateSke usmeritve, ure-
jenost evidenc, prostori, oprema, knjiznica, spremljanje in
zagotavljanje kakovosti Studijskega procesa, promocija Stu-
dijskih programov, vpis v Studijska programa mehatronika in
informatika, organizacija in izpeljava izobraZevalnega procesa
na obeh vrstah $tudija, spremljanje uvajanja prenovljenih vis-
jeSolskih programov, aktivnosti za povecanje obsega Studijske
ponudbe spremljanje razvoja u¢nih dosezkov, prehodnost $tu-
dentov ter dolZine Studija organizacija in izpeljava prakticnega
izobrazevanja (PRI), realizacija PRI, $t. novih sodelovanj s
podjetji, §t. mentorjev Studentom na PRI vkljucenost Studen-
tov in predavateljev v mednarodne programe izobraZevanja,
kakovosti vsebine in izvajanja programa, povratne informacije
diplomantov o relevantnosti pridobljenih znanj na trgu dela,
vkljucevanje Studentov in zaposlenih v projekte in tekmova-
nja, sodelovanje in vkljuevanje druzbenega okolja, struktura
zaposlenih in njihov profesionalni razvoj, sodelovanje z
gospodarstvom in vkljucevanje v regionalno in SirSe okolje,
organizacija in vodenje spremljevalnih storitev izobraZevalne-
ga procesa, ki omogocajo doseganje ucnih ciljev, uresniceva-
nje nacrtov in predlogi za izboljSave (akcijski nacrt).

Pri dinami¢ni analizi razmer uporabimo TOWS matriko.
Na ta nacin oblikujemo strategijo in taktiko. Strategija se
nanasa na prednostna podrocja ukrepov za doseganje poslan-
stva in zastavljenih ciljev Sole. Na drugi strani se taktika nana-
Sa na akcijski nacrt, s katerimi bodo strategije tudi realizirane.

3 Reazultati

Za presojanje kakovosti visokoSolskih zavodov se najpogo-
steje uporabljajo podatki o Studentih presojanega visokoSol-
skega zavoda. Tem sledijo podatki o akademskem osebju,
administrativnem osebju in nato finan¢ni podatki. Najredkeje
pa se uporabljajo statistini podatki, ki se nanaSajo na trg
dela. Statisticni podatki so obstojeci podatki, ki jih visoko-
Solski zavod lahko priskrbi v lastnem informacijskem sistemu
(Rodman, 2010).

Samoevalvacija $tudijskih programov, ki jih izvaja TSC,
VS8, je organizirana v skladu s priporo&enimi smernicami, ki
so jih pripravili ¢lani delovne skupine aktivnosti 9 Kakovost v
projektu Impletum (http://www.impletum.zavod-irc.si/, 2011)

Spremljanje kakovosti je v Studijskem letu 2008/09 obse-
galo naslednja podrocja:
upravljanje in vodenje,
izvajanje Studijskih programov,
statistika Studija,
prakti¢no izobraZevanje Studentov,
mobilnost Studentov in predavateljev,
ocene (mnenja) Studentov,
ocene (mnenja) diplomantov,
strokovna dejavnost,
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s zaposleni,

m sodelovanje z druZbenim okoljem,
m Studenti,

s ocena stanja in usmeritve.

V okviru raziskave smo sledili tudi verificiranim priporo-
¢ilom iz okolja visokoSolskih zavodov. Izhajali smo iz SWOT
analize in oblikovali mreZo povezav med prednostmi, pomanj-
kljivostmi, priloZnostmi in nevarnostmi.

SWOT analiza je torej osnova za strukturiranje TOWS
matrike. Analiza temelji na tehniki opazovanja, letnem razgo-
voru, anketiranju, racionalni evalvaciji, samoevalvaciji preda-
vateljev, primerjavi podatkov kazalcev ucinkovitosti, anketira-
nju in pogovoru.

SWOT analiza (tabela 1) je bila opravljena na temelju
zbranih podatkov v okviru rednega in izrednega Studija. Pri
anketiranju je v Studijskem letu 2008/09 sodelovalo 92 udele-
Zencev (Studenti, predavatelji, delodajalci in mentorji praktic-
nega izobraZevanja).

Iz notranje in zunanje analize in za razvoj strategij, vklju-
Cenih v rezultate, konstruiramo TOWS matriko (Weihrich, H.,
1982). Strategije so naslednje:

m  S-O strategije sledijo prilozZnostim, ki se dobro prilagajajo
prednostim,

m  W-O strategije bodo premagale slabosti, da se bodo pribli-
Zale priloZnostim,

s S-T strategije identificirajo poti, ki jih lahko organizacija
izkoristi (prednosti) za zmanjSanje svoje ranljivosti,

m  W-T strategije so osnova za obrambni plan, ker organiza-
cija zaradi svojih slabosti podlega eventuelnim nevarno-
stim.

4 Razprava

Analiza prednosti in slabosti odkriva in ocenjuje notranje
dejavnike poslovanja, analiza priloZnosti in nevarnosti pa
zunanje dejavnike poslovanja.

S-0 strategije sledijo prilozZnostim, ki se dobro prilagajajo
prednostim. Raziskava posreduje najboljSa pricakovanja, ki
izhajajo iz TOWS matrike. Ob dobri opremljenosti, unikatnih
ucilih in sodobni IKT, lahko izboljSamo sodelovanje med $olo
in gospodarstvom tako, da ustanovimo laboratorij za razvoj
prototipov (Balanti¢, Z. in Balanti¢, B. 2008). Laboratorij bo
postal center za zdruZevanje teoreti¢nih in prakti¢nih izku-
Senj. Z mozZnostjo Studija in usposabljanja v tujini (razSirjena
Erasmus univerzitetna listina) in priloZnostjo ve¢je prepoznav-
nosti Sole, izvajamo bilateralna in ostala sodelovanja s tujimi

Koristno Skodljivo

PREDNOSTI POMANJKLJIVOSTI
E S1: dobra OprelfﬂjeI%OSt’ un} k‘alena weley sedslhne LK, Wj: slab odziv Studentov na anketiranje
1 dostopnost Sole in parkirisce . . .
= . . . W,: neizvedeno anketiranje za delavce Sole
g S,: predavatelji — strokovnjaki iz gospodarstva W pasi Stud . o
g L e .2 I 3: pasivnost Studentov v procesih odlo¢anja
= S3: moznost Studija in usposabljanja v tujini (razsirjena Wr- nizka prehodnost Studentoy iz 1. v 2. letnik
4 Erasmus univerzitetna listina) 4 P . L

. . . .. Ws: premajhna vkljucenost predavateljev in Studentov v
S4: spremljevalne storitve za Studente (strok. ekskurzije roiekte in tekmovania
za Studente ...) ProJ !
PRILOZNOSTI NEVARNOSTI
. Ty: fiktivni vpis
E e . . - T5: majhno Stevilo diplomantov rednega Studija
=3 (O 1zb0¥]sanje sodelovanga med Solo in gospodarstvom Ty: nepripravljenost podietij za izvajanje prakticnega
s 0,: vpeljava tutorstva za Studente . . .y
5 O vetia prepoznaviost Sole izobraZevanja Studentov
N 3: vecjaprep T4: slabo sledenje trendom na podrocju stroke
T5: financiranje (pomanjkanje sredstev za vzdrZevanje
infrastrukture)

Tabela 1: SWOT analiza Visje strokovne Sole v Tehniskem Solskem centru Kranj.
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PREDNOSTI: POMANJKLJIVOSTI:
Sq: dobra opremljenost, unikatna ucila, W7 SlElD 9d21Y SR T
. anketiranje
sodobna IKT, dostopnost Sole in . ..
vy Wj: neizvedeno anketiranje za delavce
parkirisce 7
S,: predavatelji — strokovnjaki iz sole
2'P W3 pasivnost Studentov v procesih
gospodarstva .
S3: moZnost Studija in usposabljanja odloCanja
3 ; P Jany Wy: nizka prehodnost Studentov iz 1. v

v tujini (razSirjena Erasmus
univerzitetna listina)

S4: spremljevalne storitve za Studente
(strok. ekskurzije za Studente ...)

2. letnik

: premajhna vkljucenost
predavateljev in Studentov v
projekte in tekmovanja

PRILOZNOSTI:

: izboljSanje sodelovanja med Solo in

gospodarstvom

: vpeljava tutorstva za Studente
: vecja prepoznavnost Sole

S4/0y: laboratorij za razvoj prototipov

S3/03: napotitve na izobraZevanje v
tujini

S5/0,: neposredno uvajanje v realno
okolje

S4/0q: priprava in izvedba razli¢nih
krajSih programov usposabljanj
za zaposlene v podjetjih;

S,/03: skupni razvojno-aplikativni
projekti (raziskovalne in
diplomske naloge)

W4/O1: pomog s strani Studentov
— tutorjev in predavateljev —
tutorjev za doseganje boljsih
rezultatov

W4/O1: karierni center (s Stipendijo in
namero o zaposlitvi motivirati
Studente, da diplomirajo v
dveh letih)

W5/03: animiranje in obves¢anje
predavateljev in Studentov o
sodelovanjih v projektih

NEVARNOSTI:

: fiktivni vpis
: majhno $tevilo diplomantov rednega

Studija

: nepripravljenost podjetij za izvajanje

prakti¢nega izobraZevanja Studentov

: slabo sledenje trendom na podro¢ju

stroke

: financiranje (pomanjkanje sredstev

za vzdrZevanje infrastrukture)

S1/T5: vkljucevanje delovanja
laboratorijev v sistem povezave
z gospodarstvom

S,/T3: organizacija srecanj z
delodajalci in mentorji
Studentov na prakticnem
izobraZevanju

S,/T3: usposabljanje predavateljev
iz gospodarstva za mentorje
Studentov na prakticnem
izobraZevanju

Ws/T5: aktivno vkljucevanje v
projekte

Ws5/Ty4: vkljucevanje v bazine
projekte

W3/T,: Studente motivirati za
vkljucevanje v soodloCanje

Tabela 2: TOWS matrika Visje strokovne sole v Tehniskem Solskem centru Kranj.

partnerji na podrocju teoretiCnega in praktinega izobraze-
vanja. Strokovnjaki iz gospodarstva, ki so tudi predavatelji,
lahko s pomocjo tutorjev neposredno uvajajo Studente v realno
okolje in s tem poskrbijo za mocno povezanost Sole z industri-
jo. Sodelovanje se lahko nadgradi tudi s pripravo in izvedbo
krajsih programov usposabljanja za zaposlene v podjetjih ter
skupnih razvojno-raziskovalnih projektih. Slednji se v najvecji
meri lahko izrazijo skozi raziskovalne ter diplomske naloge, ki
segajo od aplikativnih raziskav, reSitev konkretnih problemov
do racionalizacije proizvodnih procesov. Tak nacin partnerske-
ga sodelovanja med Solo in podjetji je primerljiv z evropsko
uspesno prakso in posebej primeren za podrocje strokovnega

izobrazevanja, ki naj usposablja za potrebe konkretnih delov-
nih okolij.

Srednji nivo pricakovanj lahko pripiSemo W-O in S-T
strategiji. SWOT analiza nam odkriva dve najvecji pomanjklji-
vosti notranjega vira, ki sta nizka prehodnost Studentov iz 1. v
2. letnik in premajhna vkljucenost predavateljev in Studentov
v projekte in tekmovanja. Ob priloZnostih O1 do O3 (Tabela
2), si lahko oblikujemo W-O strategije, ki nam bodo pomagale
premagovati slabosti. Pri tem stremimo k temu, da se bomo
priblizali priloZnostim. Raziskava in analiza TOWS nas je
vodila do tega, da bi pomo€ s strani Studentov — tutorjev in
predavateljev — tutorjev, vodila do boljsih rezultatov. S tem bi
lahko naSo pomanjkljivost pribliZali priloZnosti. S postavitvijo
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kariernega centra v katerem bi poleg Sole, zbornic in podjetij
pomembno vlogo imel tudi Zavod RS za zaposlovanje, bi z
ustrezno Stipendijsko shemo, motivirali Studente k vestnejSe-
mu predvsem pa sprotnemu opravljanju Studijskih obveznosti,
ki bi rezultiralo v zaklju¢ku $tudija v dveh letih. Stevilo diplo-
mantov bi se povecalo, podjetja pa bi dobila ustrezno uspo-
sobljen kader. Podobno bi bili lahko uspes$ni z animiranjem
in obveSCanjem predavateljev in Studentov o sodelovanjih v
projektih. Na ta nacin bi pridobili na prepoznavnosti Sole.
Osnovno priloZznost smo povezali z ugotovljenimi pomanj-
kljivostmi in tako smo dobili klju¢ni element povezave med
notranjim in zunanjim virom.

S-T strategije pokazejo na prednosti, ki jih imamo za
zmanjSanje svoje ranljivosti. Laboratoriji s katerimi upravlja-
mo, imajo Zivljenjsko dobo. To pomeni, da vse vecja postaja
nevarnost okvar merilnih in eksperimentalnih naprav. Obstaja
potencialna nevarnost, da financiranje infrastrukture izostane.
Za zagotavljanje kontinuitete, potrebujemo stalni priliv sred-
stev. [zpostavimo dobro opremljenost, unikatna ucila, sodobno
IKT (informacijsko komunikacijska tehnologija) ter dosto-
pnost do Sole. Da bi se podjetja laZje odlocala za vkljucitev v
mreZo podjetij, ki izvajajo prakti¢no izobraZevanje Studentov
in ne imela »strahu« pred prevzemanjem dodatnih nalog,
bo potrebno organizirati srecanja z delodajalci in mentorji
prakti¢nega izobraZevanja ter jih podrobno seznaniti s cilji in
nalogami prakti¢nega izobraZevanja Studentov. Hkrati velja
povabiti strokovnjake iz gospodarstva na pedagosko-andra-
gosko usposabljanje za mentorje Studentov na prakticnem
izobrazevanju. PedagoSko-andragoSka znanja bodo mentorje
obogatila s sodobnimi spoznanji o delu s Studenti. Za men-
torja namre¢ ni dovolj, da je strokovnjak na svojem podrocju,
ampak mora ta znanje znati tudi pravilno prenasati.

NajmanjSa pri¢akovanja prihajajo iz podrocja W-T strate-
gije, ki pa so osnova za obrambni plan, saj organizacija zaradi
svojih slabosti podlega morebitnim nevarnostim. Ubadamo se s
problemom premajhne vkljucenosti predavateljev in $tudentov
v projekte in tekmovanja, pri tem pa nam nevarnost predstavlja
pomanjkanje sredstev za vzdrZevanje infrastrukture. Ce hoGe-
mo tesno povezavo optimirati, potem sledi aktivno vkljuceva-
nje v projekte, saj bomo tako pridobili programski vir financi-
ranja, ki bo skrbel za kondicijo infrastrukture. Vkljucevanje v
bazicne projekte bo skrbelo za izboljSanje spremljanja razvoja
stroke. Ko bodo $tudenti bolj aktivno sodelovali v procesih
odlocanja, bomo bolje resevali problematiko nepripravljenosti
podjetij za izvajanje izobraZevanja Studentov, posebno Ce ti
prihajajo iz njihovega delovnega okolja.

Vsa pricakovanja, ki so zajeta v TOWS matriki, izvirajo iz
SWOT analize. NaSe reSitve smo z nazorno analizo in sintezo
uskladili s smernicami iz literature (Williamson, et al., 2008,
Weihrich, 1982). Rezultati raziskave potrjujejo tudi izbrane
smernice projekta IMPLETUM, ki ga v okviru Ministrstva
za Solstvo izvaja konzorcij $ol v letih 2008 — 2011 (RS,MSS,
2008). Projekt izpostavlja pricakovane rezultate v smeri kako-
vosti izvajanja izobraZevalnega procesa.

Izhajajoc€ iz realizacije zastavljenih kratkoro¢nih ciljev za
Studijsko leto 2008/2009 lahko povzamemo, da je Sola uspe-
$no delovala na vseh prioritetnih podrocjih (razsiritev obsega
ponudbe, razvijanje in izboljSevanje pogojev delovanja Sole,
povecanje kakovosti Studijskih programov, povezovanje Sole z
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okoljem) v okviru katerih je realizirala prakti¢no vse zastavlje-
ne cilje. Deloma sta bila uresnicena le cilja na podrocju prido-
bivanje dodatnih viSjeSolskih Studijskih programov v okviru
tehniSkih strok in na podrocju vkljucevanja Sole v postopke za
pridobitev visoke strokovne Sole. Tema dvema podro¢jema bo
v prihodnjih $tudijskih letih v skladu s strategijo Sole potrebno
posvetiti dodatno pozornost.

Na osnovi izvedene SWOT analize moramo v prihodno-
sti, kot dolgorocni cilj definirati potrebne korake za pripravo
strateSkega nacrta.

Proces strateskega managementa pri tem vkljucuje Stiri
osnovne faze:
= motrenje okolja,

m  opredelitev,
m uresniCevanje ter
= vrednotenje in kontrola strategije.

Notranje okolje je organizacija sama, kjer je potrebno pri-
dobiti informacije o poslovni uspe$nosti organizacije, njenem
poslovnem procesu in na splo$no o prednostih organizacije.
Zunanje okolje je okolje, ki organizacijo obdaja in kateremu se
mora organizacija konstantno prilagajati. Prilagajati se mora
trznim razmeram in politiki ter slediti konkurentom (David,
1986). Tukaj je potrebno stalno pridobivati podatke iz SirSe-
ga okolja in izboljSevati privla¢nost samih programov. Teh
informacij ni tezko pridobiti, saj mora vsaka visja Sola slediti
konkurenci in razvoju, da obstane na trgu, te informacije pa
neposredno posreduje zainteresirani javnosti. Na podlagi tega
organizacija tudi sledi izbolj$avam in razvoju v vi§jem Solstvu.

Kot kratkoro¢ni cilj, v okviru samoevalvacije smo se
odlocili obravnavati §tiri klju¢ne kazalnike kakovosti, ki izha-
jajo iz analize, in sicer:

» zadovoljstvo Studentov,

» zadovoljstvo strokovnih delavceyv,
s zadovoljstvo delodajalcev in

m Stevilo diplomantov.

Vsi §tirje kazalniki so ozko povezani s kakovostjo izva-
janja Studijskih programov, ki jih izvaja Sola. Zadovoljstvo
Studentov, zlasti strokovnih delavcev je povezano tudi z delo-
vanjem VSS (veg&ji vpliv), medtem, ko je zadovoljstvo delo-
dajalcev odvisno od vrste zunanjih dejavnikov (manjsi vpliv).

Na visjih Solah se z njihovim delovanjem vzpostavlja
tudi organ za spremljanje in zagotavljanje kakovosti, kar je v
domeni istoimenske komisije. Ustanovitev in delo komisije je
opredeljeno v 15. ¢lenu Zakona o viSjem strokovnem izobra-
Zevanju (UL RS, 2004). Komisija ustvarja razmere za uvelja-
vljanje in razvijanje kakovosti izobraZevalnega dela na Soli,
vzpostavlja mehanizme za sprotno spremljanje in ocenjevanje
kakovosti ter ucinkovitosti dela na Soli z dolocitvijo metod
vrednotenja, subjektov evalvacije, z izbiro inStrumentov in
meril evalvacije in dolo€itvijo vsebin evalvacije. Komisija
nacrtuje, organizira in usklajuje spremljanje in zagotavljanje
kakovosti na Soli, sodeluje s Svetom za evalvacijo visokega
Solstva in opravi primerjanje z drugimi Solami doma in v tuji-
ni, spremlja zaposlitvene moZnosti diplomantov. Na podlagi
odziva delodajalcev, Komisija za spremljanje in zagotavljanje
kakovosti oblikuje predloge izboljSav ter pripravlja porocila
o evalvaciji za obravnavo na Svetu za evalvacijo visokega
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Solstva in Komisiji za akreditacijo viSjeSolskih Studijskih
programov.

Komisija za spremljanje in zagotavljanje kakovosti Stu-
dentom posveca veliko pozornosti, ki se izkazuje v dobri pri-
pravi in izvajanju Studijskega procesa, demokrati¢nih odnosih,
spostovanju osebnosti in odprtosti za kriticno presojo nacr-
tovanega ali preteklega dogajanja. Na podroc¢ju sodelovanja
z drugimi izobraZevalnimi ustanovami je nacrtovano aktivno
sodelovanje s podjetji in fakultetami.

5  Zakljuéki

Zaradi rasti Stevila vi§jih Sol je dokaj hitro postalo jasno,
da se konkurencna prednost pokaZe le s skrbjo za kakovost.
Sodelovanje z gospodarstvom in podjetniskim okoljem je del
neizogibnega procesa rasti kakovosti $tudijskih programov
in vkljuCenih izvajalcev znotraj teh zavodov in v poslovnih
sistemih, ki z zavodi sodelujejo. Kakovost je potrebno meriti,
zato si tu lahko pomagamo s t.i. objektivno samoevalvacijo s
pridobivanjem objektivnih kazalnikov in izhodi$¢ pri pripravi
strateSkega nacrta doloCene visje Sole.

Izvedli smo kriti¢no analizo stanja (SWOT analiza) s pou-
darjenimi prioritetnimi nalogami. Strategije smo oblikovali z
uporabo TOWS matrike.

Najve¢ moznosti za realizacijo ima izhodisCe, ki temelji
na sodelovanju med Solo in gospodarstvom. Zavedamo se, da
dobri kadri ne pridejo v podjetje, ampak nastanejo v podjetju.
Pri tej povezavi izstopa moZnost ustanovitve laboratorija za
razvoj prototipov. Laboratorij bo postal center za zdruZeva-
nje teoreti¢nih in prakti¢nih izkusenj, ki bo svoje ugotovitve
lahko S$iril preko nasih meja. Strategija se mora spoprijeti tudi
z manj$im nivojem pri¢akovanj, kjer ima kljub slabim izhodi-
$¢em dobre mozZnosti. S povecevanjem vkljucevanja v projekte
bo mo¢ vzbuditi mehanizme prepoznavnosti in tako povecati
interes v gospodarstvu in pri bodocih Studentih. Vkljucevanje
v projekte lahko odpre vir sredstev, ki nam pomaga pri najbolj
kriti¢nih poteh strateskih usmeritev, ki so vezane na vzdrZeva-
nje infrastrukture.
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Branka Balanti¢ je predavateljica na Vi§ji strokovni $oli
TSC Kranj. Diplomirala je iz podrogja marketinga in se v
svojem delu posvetila podro¢ju ekonomike in menedzmenta
podjetja in poslovnemu komuniciranju in vodenju. Aktivho
je sodelovala v raznih projektnih skupinah (PHARE,
IMPLETUM...). Med leti 2006 in 2010 je bila kot predsed-
nica Komisije za kakovost aktivha pri vzpostavitvi sistema
vodenja kakovosti na VSS TSC Kranj. Branka Balanti&
aktivno sodeluje na domacih in mednarodnih konferencah.

Branka Jarc Kovaci€¢ je zaposlena na ViSji strokovni
$oli, TSC Kranj. Diplomirala je iz kemijske tehnologije na
FNT, Univerze v Ljubljani. Leta 2005 je na FOV, Univerze
v Mariboru, magistrirala s podroc¢ja ekoloSskega manage-
manta. Od leta 2006 do leta 2009 je opravljala naloge
ravnateljice VSS, kjer je veliko pozornost namenjala tudi
vzpostavljanju sistema kakovosti. Aktivno je sodelovala v
Stevilnih projektnih skupinah (PHARE, Posodabljanje in raz-
vijanje VSS &tudijskih programov, MUNUS, IMPLETUM ...).
S strokovnimi prispevki se udelezuje domacih in mednarod-
nih konferenc. Danes na VSS pouduje predmet Trajnostni
razvoj in vodi prakti¢no izobrazevanje Studentov.

A 109



Organizacija, letnik 44

Razprave

Stevilka 3, maj-junij 2011

Zvone Balanti¢ je redni profesor in je na Univerzi v Mariboru
habilitiran za podrogje »Clovek v delovnem procesu«. Leta
1997 je doktoriral na Fakulteti za strojniStvo, Univerze v
Ljubljani in strojnistvo interdisciplinarno povezal z medi-
cino. Danes raziskuje na podro&ju ergonomije, fiziologije in
energetike. Njegovo raziskovalno delo sega tudi na delo z
invalidi. Intenzivno raziskuje in razvija interaktivne struk-
ture, ki so namenjene pretoku informacij med zdravstvenim
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osebjem in pacienti. Dr. Balanti¢ je predstojnik Katedre za
poslovne in delovne sisteme in predstojnik Laboratorija za
ergonomijo. Je tudi ¢lan Komisije za kakovost UM. Sodeluje
s strokovnimi skupinami domacih in tujih znanstvenih insti-
tutov in je lastnik patenta. Je mentor mnogim diplomantom,
magistrantom in doktorandom in avtor in soavtor ve¢ znan-
stvenih monografij in mnogih znanstvenih del.
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Model ocenjevanja institucij za
izobrazevanije odraslih

Mojca Bernik', Urka Modrijan?

1Univerza v Mariboru, Fakulteta za organizacijske vede, mojca.bernik @ fov.uni-mb.si
2Suhadol¢anova 86, 1000 Ljubljana, modrijan.urska @ gmail.com

V zadnjem ¢asu se izpostavlja proces vsezivljenjskega ucenja kot proces permanentnega izobraZzevanja posameznikov. V
tem procesu izobraZevanja se posameznik velikokrat sre¢uje z dilemo, katero izobrazevalno institucijo izbrati, da bo dobil
optimalno znanje glede na svoje zahteve. V Sloveniji se je Stevilo izobrazevalnih institucij v zadnjem ¢asu mo¢no povecalo
in posameznik tako zlahka zgubi pregled nad njihovo vsebino in kakovostjo. Zato smo v prispevku oblikovali model ocenje-
vanja institucij za izobraZevanje odraslih s pomocjo vecparametrske odloCitvene metode. Na osnovi pravil, ki predstavljajo
kombinacije zahtevanih vrednosti razli¢nih parametrov, smo definirali bazo znanja znotraj ekspertnega sistema Dex-i, ter tako
analizirali posamezne izobrazevalne institucije glede na njihovo ponudbo. V prispevku je prikazana uporaba odlo¢itvenega

modela na izbranih Stirih izobrazevalnih institucijah.

Kljuéne besede: vsezivljenjsko ucenje, izobrazevanje odraslih, ve¢parametrsko odlo¢anje, ekspertni sistem

1 Uvod

Izobrazevanje kot proces predstavlja permanenten razvoj vsa-
kega posameznika v razlicnih obdobjih njegovega ustvarjanja.
Visoka tehnoloska razvitost, mo¢na konkurenca ter nenehni
boji za ohranitev poloZaja posameznih organizacij na trgu
so pripeljali do tega, da se tako organizacije kot posameznik
zavedajo ne samo prednosti temve¢ tudi moci, ki jo nudi
znanje na dolo¢enem podrocju. Nacin dela se radikalno spre-
minja, saj tradicionalne industrijske druzbe, za katero je bila
znacilna priramidalna struktura (Kranjc, 2010) in je definirala
razvoj in obstoj organizacij skozi industrijo in tezko fizi¢no
delo, ni vec. Nasledila jo je tako imenovana »druzba znanja,
znotraj katere so informacije in znanje tisto, ki pogojujejo
razvoj ne samo posameznika in organizacije, temve¢ celotne
druzbe. Nahajamo se torej v postmoderni informacijski dobi,
kjer se posameznik vsakodnevno sreCuje s kontinuiranostjo
znanega z neznanim. Posledi¢no mora posameznik slediti
potrebam, ki jih od njega zahteva delo, to pa pomeni, da
mora konstantno razvijati nove kompetence in se prilagajati
trenutnim situacijam. To lahko doseZze le s ciljno usmerjenim
vsezivljenskim ucenjem. S tega vidika je zato pomembno, da
posameznik izbere ustrezno izobraZevalno ustanovo.

2 lzobrazevanje odraslih

Razlogi, da danes tudi v nasi druzbi Ze namenjamo vec pozor-
nosti izobraZevanju odraslih, so zelo preprosti in o€itni; krizne
razmere so dosegle stopnjo, ko nam je povsem jasno, da se iz

krize lahko izvle¢emo le s temeljito preobrazbo. Ta se seveda
ne more omejiti le na gospodarstvo, temve¢ mora zajeti kar
druZzbo v celoti.

V tem kontekstu predstavlja izobraZevanje temelj osebno-
stnega in strokovnega razvoja tako druzbe kot posameznika.
Izobrazevanje je sestavljeno iz pripravljenih, strukturiranih in
bolj ali manj organiziranih situacij, znotraj katerih se posa-
meznik uci oziroma sprejema informacije. Vsezivljensko izo-
braZevanje je dejansko kontinuiran proces evalvacije izkuSenj
(Hocevar Ciuha, 2010). Zato ga imenujemo tudi izkustveno
izobraZevanje (experiential education). Oziroma kot pravi
France Strm¢nik (2010):

»lzobraZevanje je zavestna in sistemati¢na racionalna
in vrednotna interakcija oziroma polimorfna komunikacija
med spoznavajocim subjektom in objektom spoznanja. V tej
komunikaciji ¢lovek, ki angazira vse svoje psihofizi¢ne modi,
internalizira (ponotranji) dogajanja v objektivni ali subjektivni
stvarnosti. Tedaj izobraZevanje ne pomeni le informiranje,
marvec zlasti formativno razvijanje kognitivnih, emocionalnih
in psihomotori¢nih moci, torej procesno spreminjanje celotne
osebnosti.«

Zgledi razvitih drzav in tudi dobri primeri pri nas nam
kazejo, da za obvladovanje razmer danasnjega sveta ni dovolj,
da skrbimo le za izobraZevanje otrok in mladine, temveC je
enako pomembno tudi izobraZevanje odraslih. (Jelenc,1989).

Zakon o izobraZevanju odraslih (2006) definira izo-
braZevanje odraslih kot: »izobraZevanje, izpopolnjevanje,
usposabljanje in ucenje oseb, ki so izpolnile osnovnosolsko
obveznost in si Zelijo pridobiti, posodobiti, razsiriti in poglo-
biti znanje, pa pri tem izobraZevanju nimajo statusa ucenca,
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dijaka ali Studenta.« Zakon o izobraZevanju odraslih predsta-
vlja podlago za razvoj tega podro¢ja in ureja tudi organizacijo
izobraZevalnih institucij, izobrazevalne programe in specifike
udeleZencev izobraZevalnih programov

Kaksne so razmere na podrocju izobraZevanja odraslih v
Sloveniji in kako napre;j? TakSna vpraSanja si zastavljamo, ko
Zelimo ugotoviti razvojno pot strokovnega izobraZevanja na
slovenskem. Slovenija po podatkih analize OECD (Mohor¢i¢
Spolar, 2010) namre¢ zaostaja v delezu populacije (24-65
let) z univerzitetni izobrazbo. Tu je na zadnjem mestu drZav
(Schleiher, 2008), ki jih je primerjala OECD (37 drzav).
Izkoris¢enost Cloveskega kapitala je v srednje in vzhodno
evropskih drzav kot tudi v Sloveniji bistveno manjsa od pov-
precja EU-15. To pomeni, da bi morala Slovenija bistveno vec¢
vlagati v izobraZevanje in usposabljanje prebivalstva.

V letu 2009/2010 med ponudniki izobraZevanja odra-
slih prevladujejo specializirane organizacije za izobraZevanje
odraslih, ki so v zasebni lasti, vendar v Andragoskem centru
(2010) opazajo, da Stevilo teh izvajalcev v zadnjih letih rahlo
upada. V zadnjih letih se zmanjSuje tudi Stevilo ljudskih
univerz ter srednjih Sol, ki poleg mladine izobraZujejo odra-
sle. Domnevajo, da se bo ta negativni trend tudi v obdobju
gospodarske krize in recesije v naslednjih letih $e nadaljeval.
Pozitivni trend pa se kaZe pri ponudbi visjih strokovnih Sol,
kjer se zaradi velikega povprasevanja povecuje Stevilo visjih
strokovnih Sol, ki ponujajo dveletne viSjeSolske programe.
Velik delez viSjeSolskega izobraZevanja se izvede v okviru
ljudskih univerz ter znotraj $olskih centrov. Stevilo ponudni-
kov zlasti splosnega neformalnega izobraZevanja ne odstopa
veliko od lanskega leta. V to skupino uvrscajo drustva in zveze
drustev, splo$ne knjiZznice, muzeje in galerije, univerze za tre-
tje Zivljenjsko obdobje.

Velik del izobraZevalne ponudbe zasebnih organizacij in
zasebnih Sol, ki so specializirane za izobraZevanje odraslih,
predstavljajo izobraZevalni programi splo$nega neformalnega
izobraZevanja za sploSne potrebe in prosti ¢as (94%). Veliko
manjSa je ponudba izobraZevalnih programov za zviSanje
izobrazbene ravni ter programov za pridobitev nacionalnih
poklicnih kvalifikacij. Pestra, vendar skromnejsa, je ponudba
neformalnega izobraZevanja, najve¢ jo je s podrocja poklic-
nega usposabljanja in izpopolnjevanja.(AndragoSki center,
2010). Celebi¢ (2010) skozi raziskavo ugotavlja, da so v letu
2007 najvecji delez neformalnega izobraZevanja izvajale usta-
nove za neformalno izobraZevanje (44,6%). S tem Slovenija
odstopa od povprecja EU — 27, kjer je ta deleZ precej manjsi
(16,4%) in se uvrS¢a med drzave EU — 27 z najvecjim dele-
Zem teh ustanov. V veCini drugih drZzav EU — 27 najvecji deleZ
neformalnega izobraZevanja izvaja delodajalec.

Zaradi pestre izbire izobraZevalnih institucij v Sloveniji,
med katerimi se posamezniki, ki nimajo dovolj informacij o
posameznih izobraZevalnih programih in drugih znacilnosti
glede izobraZevanja, teZzko odlocijo, je v nadaljevanju izdelan
vecparametrski hierarhi¢ni model, ki na podlagi vnaprej defi-
niranih kriterijev poda najboljSo izobraZevalno institucijo za
potrebe izobraZevanja posameznika. Tako je mo¢ izmed veli-
kega Stevila institucij, ki jih ponuja trg, izbrati najprimernej$o
glede na trenutne potrebe po znanju.
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3 Definiranje faz odlo¢itvenega modela

Pri sprejemanju odlocitev za izbor izobraZevalne institucije, ki
bo izobraZevala zaposlene, moramo biti pozorni na vec¢ krite-
rijev, ki dolocajo kvaliteto izbora. Pred oblikovanjem modela
je potrebno opredeliti problem in identificirati kriterije. Pri
tem velikokrat nastopi teZava, da strokovnjaki (eksperti) ne
zmorejo formulirati oziroma identificirati problema (Ayed et
al., 2010; Rajkovic¢ et al., 2010). Zato je potrebno poiskati
dodatne informacije, s katerimi problem osvetlimo. Sele na
podlagi navedenega lahko dolo¢imo funkcijo koristnosti,
opiSemo variante, jih ovrednotimo, analiziramo in sprejmemo

odlocitev. V praksi so odloCitveni procesi najveckrat podprti z

izbranimi racunalni$kimi sistemi, ki so specializirani za dolo-

¢eno podrocje (Shi in Lyons — Weiler, 2007).

V naSem primeru smo opredelili problem, kjer smo zajeli
Stiri hipoteticne institucije, ki so primerne za izobraZevanje
zaposlenih. Predmet odlocanja je bila najprimernejSa izobra-
Zevalna institucija, ki bo izbrana za izobraZevanje zaposlenih.
Model je bil strukturiran v vec fazah in sicer:

m V prvi fazi je bilo potrebno strukturirati problem.
Institucija mora zajemati zahteve po ponudbi izobrazeva-
nja, ugledu institucije in ostali ponudbi.

sV drugi fazi odlocitvenega procesa je sledila identifika-
cija kriterijev. Prvi korak v identifikaciji kriterijev je bil
spisek kriterijev. Ko so bili spisani vsi kriteriji, so bili
strukturirani v drevo kriterijev. Kriteriji so bili zdruZeni v
skupine in obrazloZeni. Dolocene so bile zaloge vrednosti
in njihove merske lestvice.

m V tretji fazi odlocitvenega procesa so se definirala odlo-
Citvena pravila (funkcije koristnosti). Funkcije koristnosti
opredeljujejo vpliv posameznih kriterijev na celotno
odloditev in izraza odloCitveno mo¢ posameznega krite-
rija (Odlocitveni proces, 2010). Tako je bil dolocen vpliv
podrejenih kriterijev na nadrejene. Definirani so bili v
obliki tabel za vsak izpeljan kriterij (drevesna struktura),
po principu Ce-potem.

» Cetrta faza odloGitvenega procesa je bil opis variant.
Variante so bile opisane z vrednostmi po kriterijih (po
natan¢ni preucitvi posamezne variante). Pri tem smo bilii
pozorni na zanesljivost virov informacij o posamezni
varianti in na popolnost podatkov.

m Peta faza odlocCitvenega procesa je vrednotenje variant.
Variante se vrednotijo od listov do korena drevesa kri-
terijev v skladu s strukturo drevesa in z definiranimi
funkcijami koristnosti. Vrednost, ki je bila na ta nacin
pridobljena v korenu drevesa, predstavlja kon¢no oceno
variante. Vrednotenje lahko poteka tudi ob nenatancnih,
nepopolnih podatkih o variantah. Rezultat je kvalitativna
ocena vsake variante. Varianta z najvisjo oceno je pravi-
loma najboljSa. Pri fazi vrednotenje variant so bili opisani
rezultati vrednotenja. Definirati je bilo potrebno, kako
so bile ocenjene variante, katera je najbolj$a in potem
primerjati najboljSo varianto z nekaj najbolje ocenjenimi
preostalimi variantami.

s Sesta faza odlocitvenega procesa je bila analiza variant.
V tej fazi se je bilo potrebno osredotociti na ugotavljanje
razlogov za dobljene rezultate vrednotenja. Opraviti je
bilo potrebno analizo KAJ-CE, narediti aktivno razlago
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variant (dobre in slabe strani) in analizo obcutljivosti, tako
da nekemu parametru dolo¢imo uteZz. Pri analizi variant je
bilo potrebno preveriti ali so vrednosti kriterijev in upo-
rabljene funkcije koristnosti ustrezne. Pregledati je bilo
potrebno, ali je ocena v skladu s pric¢akovanji ali odsto-
pa in zakaj ter kakSne so prednosti in pomanjkljivosti
posameznih variant. Potrebno je bilo ugotoviti, kaksna je
obcutljivost odlocitve oziroma kako spremembe vrednosti
kriterijev vplivajo na kon¢no oceno.

s Sedma faza odloCitvenega procesa je sprejetje odlocitve.
Ugotoviti je bilo potrebno, kaj je kon¢ni rezultat odlocitve
in ali so cilji odloCitvenega procesa doseZeni.

Zato smo v nadaljevanju na osnovi dobljenih rezultatov
izbrali tisto izobraZevalno institucijo, ki je najprimernejSa za
izobrazevanje zaposlenih. Odlocitev, katero institucijo izbrati,
je pomembna iz dolgoro¢nega vidika izobraZenosti in usposo-
bljenosti zaposlenih.

4 Model ocenjevanja izbranih institucij
za izobrazevanije zaposlenih

Odlocitev za izbiro institucije za izobraZevanje zaposlenih je
bila sprejeta s pomocjo modela, ki je bil oblikovan v programu
DEX-i (Jereb et al., 2003). Za nacin izbora najprimernejSe
izobraZevalne institucije za izobraZevanje zaposlenih s pomo-
¢jo ekspertnega sistema DEX—i smo se odlocili zato, ker ima
DEX-i dve posebnosti. Uporablja kvalitativne kriterije, katerih
vrednosti so v sploSnem besede in le izjemoma Stevilke oz.
numeric¢ni intervali. Funkcije koristnosti niso podane analitic-
no, ampak s preprostimi odlocitvenimi pravili tipa ¢e-potem.
Postopek izbora izobraZevalne institucije je bil izveden po
korakih. Kriteriji, ki vplivajo na izbor najprimernejse izo-
braZevalne institucije, so deloma razvidni Ze iz identifikacije
problema. Pri izboru je bila upoStevna ponudba izobraZevanj,
izvedba izobraZevanj, uglednost institucije in ostalo ponud-

ba. Pod ponudbo izobraZevanj so opredeljeni podkriteriji, ki

dolocdajo program (koliko programov nudijo zaposlenim, vrsta

izobraZevalnega programa) in izvedba izobraZevanj (uporaba
izobraZzevalnih pripomockov in opredelitev predavatelja glede
na Stevilo predavateljev, ki so na voljo, koliko lastnih izkuSenj
ima ter karakteristike predavatelja). Ugled institucije doloca-
jo sodelovanje s podjetji, reference in promocije. Pri ostali
ponudbi so bili opredeljeni faktorji, ki so prav tako pomembni
pri odlocitvi za posamezno institucijo in ne vplivajo neposre-
dno na odlocitev. Pod navedeni kriterij so bili navedeni pro-
stor, catering in dostopnost do mesta izobraZevanja.

IzobraZevalne institucije, ki smo jih zajeli v modelu, so
bile zelo razlicne:

m Izobrazevalna institucija 1 predstavlja majhno podjetje, ki
izvaja prakti¢na izobraZevanja. Kader ima malo znanj in
lastnih izkuSen;j. Institucija je sodelovala s podjetji, Ceprav
je med novejSimi na trzi$¢u. Prostor je dober in catering
zadovoljiv, prav tako je dobra dostopnost. Nekaj promocij
institucije opazimo v medijih, vendar ne veliko.

s Druga izobrazevalna institucija, izobraZevalna instituci-
ja 2 je samostojni podjetnik. Ponuja dva izobraZevalna
programa. Svoja izobraZevalna programa predstavi zgolj
teoreti¢no. Podjetje kljub majhnosti deluje Ze nekaj let.
Institucija je sodelovala veCinoma s stalnimi strankami.
Referenc nima. V promocije ne vlaga, saj lastnik meni, da
se promocija izvaja sama od sebe z dobrim izobraZeva-
njem.

m Tretja izobraZevalna institucija na trgu je veliko podjetje,
saj premore preko 11 predavateljev. Nudijo do 10 raz-
licnih izobraZevalnih programov in imajo veliko znanja
in izkuSenj. Referenc in sodelovanja s podjetji imajo
veliko, saj Ze dolgo vrsto let kljubujejo trgu. Prostor za
izobraZevanja imajo zadovoljiv, dober catering in odli¢no
dostopnost.

»  Cetrta izobraZevalna institucija, institucija 4, je prav tako
veliko podjetje. Imajo malo znanj in izkuSenj, prostor

Drevo kriterijev
Kriterij 0 pis

Izobrazevalna institucija
Ponudba izobrazevanj

U gled institucije
odelovanje
eferenca
rom acije

0 stala ponudba

rostor
atering
ostopnost

Slika 1: Drevo kriterijev

Ugled institucije

Institucija za izobraZevanje zaposlenih
Celostna ponudha program ov priizobraZevanju zaposlenih

rogrami Programi, ki so na voljo za zaposlene
tevilo Koliko program ov nudijo zapolenim
“rata Vrsta izobraZzevalnega program a
zvedbaizobrazevanj lzvajanje izohraZzevanj za zaposlene
acin Uporabaizobrazevalnih pripomockov
redavatelji Predavatelji, ki izobraZujejo zaposlene
tevilo Stevilo predavateljev, kiizobraZujejo zaposlene

astne izkuinje Splodne predavalske izkuinje predavatelja

arakteristike Karekteristike predavatelja
Znanje Znanje s katerim predavatelj razpolaga
zk uinje

Izk uénje na podlagi izobraZevanj dotiénih program ov izobraZevanja zaposlenih

Sodelovanje institucije s podjetji

Dobro im e institucije s strani podjetij, ki so imele navedeno izohraZevanje za zaposlene
Kako se izobraZevalna institucija prom ovira v m edijih

Ponudba ki pripomore k zadovoljstvu zaposlenih

Prostor, kjer se izvajajo izobraZevanja

Catering priizobraZzevanju zaposlenih

Dostopnost do mesta izobraZevanja

A 115



Organizacija, letnik 44

Razprave

Stevilka 3, maj-junij 2011

zadovoljiv in odli¢no dostopnost ter dober catering. Na
izobraZevanjih podajajo teoreti¢no znanje.

Vse navedene izobraZevalne institucije, ki so zajete v
modelu, so primerne v smislu ponujenih izobraZevalnih pro-
gramov glede na Zakon o izobraZevanju odraslih. Na podlagi
zapisanih dejstev je bilo izdelano drevo kriterijev, ki je prika-
zano na sliki 1.

Kriteriji so bili strukturirani na osnovi njihove medseboj-
ne odvisnosti in vsebinskih povezav. Tako smo dobili poddre-
vo kriterijev. Pod kriterije so bile navedene vse postavke, ki
vplivajo na izbor najprimerneje izobraZevalne institucije za
izobraZevanje zaposlenih. V opisu so kriteriji tudi opisani in
podrobneje opredeljeni (slika 1).

Pri metodi DEX so zaloge vrednosti kriterijev sestavlje-
ne iz besed ali numeri¢nih intervalov. V navedenem primeru
je bila izobraZevalna institucija ocenjevana s petstopenjsko
lestvico: nesprejemljiva, slaba, zadovoljiva, dobra in odli¢na.
Merske lestvice so veCinoma urejene od slabih (manj zaze-
lenih) proti bolj§im vrednostim. Pri metodi DEX to sicer ni
nujno, je pa dobrodoslo, saj se uporablja v naslednji fazi pri
kontroli konsistentnosti odloCitvenih pravil in lahko bistveno
pohitri postopek zajemanja funkcij koristnosti.

Na sliki 2 so prikazane zaloge vrednosti. Iz slike je
razvidno, da je lahko ponudba izobraZevanj ocenjena kot
slaba, zadovoljiva, dobra in odli¢na. Programi so lahko slabi,
zadovoljivi in dobri. Stevilo izobraZevalnih programov, ki jih
organizacija nudi, se giblje od 1-2, kar pomeni slab izbor izo-
braZevalnih programov, 3-5 in 6-10 dober izbor izobraZevalnih
programov in 11-ve¢ odli¢en izbor izobraZevalnih programov
za sprejem izobraZevalne institucije v oZji izbor. Prav tako so
definirani vsi ostali kriteriji v programu DEX-i.

V nadaljevanju so bila definirana odlocitvena pravila v
programu DEX-i. Model v programu DEX-i omogoca pripra-
vo tabele z Ze vpisanimi vsemi kombinacijami vrednosti odvi-
snih spremenljivk. Potrebno je le izpolniti zadnjo kolono. Pri

tem program sproti opozarja na morebitne nekonsistentnosti in
na nekaterih mestih v tabeli sam predlaga ustrezne vrednosti,
ki jih izpelje iz do takrat definiranih pravil.

V primeru, da izobraZevalna institucija ponuja 1-2 izobra-
Zevalna programa in je program za institucijo nesprejemljiv,
potem smatramo, da gre za slab izobraZevalni program, ki ga
izobraZevalna institucija nudi. Tako so vezane vse funkcije
koristnosti, da podajo kon¢no odlocitev ali je program slab,
zadovoljiv, dober ali odlicen. Variante so opisane z vrednostmi
po parametrih. Do vrednosti pridemo po natancni preucitvi
posamezne variante. Pri tem moramo biti pozorni na zaneslji-
vost virov informacij o posamezni varianti ter seveda na ¢im
vecjo popolnost podatkov. Definiran bo odloc¢itveni model za
zbrane vse podatke o variantah. Model v programu DEX-i
jih ovrednoti v skladu s strukturo kriterijev in odlo¢itvenimi
pravili.

Kriteriji v modelu so podani z opisom in zalogo vrednosti.
Na primer, v zvezi s predavatelji Stevilo opisuje Stevilo preda-
vateljev, ki izobrazujejo zaposlene. Zaloga vrednosti doloca
mersko lestvico od 1-2 predavatelja, 3-5 predavateljev, 6-10
predavateljev in 11-ve¢ (slika 2). Tako so podani tudi ostali
kriteriji; Lastne izkuSnje opisujejo sploSne predavateljske
izku$nje predavatelja ovrednotene z zalogo vrednosti nic,
malo, veliko. Karakteristike opisujejo karakteristike predava-
telja, znanje opiSe znanje predavatelja s katerim predavatel;
razpolaga in ostalo. Tako so definirane vse zaloge vrednosti in
vsi kriteriji, ki so pomembni za izbor najprimernejSe izobra-
Zevalne institucije

Na podlagi definiranih kriterijev, zalog vrednosti, funk-
cij koristnosti, opisa, vrednotenja in analize variant je bila
ugotovljena najugodnejSa resitev. Potrebno je bilo izbrati
najprimernejs$o izobraZevalno institucijo, ki bo izobraZevala
zaposlene. Izbirati je bilo potrebno med Stirimi institucijami;
institucijo 1, institucijo 2, institucijo 3 in institucijo 4. Najprej
je bila izbrana izobraZevalna institucija na podlagi programa,
ki ga institucija nudi. Program doloca kvaliteta programa,

Zaloge vrednosti
Kriterij

Zaloga vrednosti

Izobrazevalna institucija
—Ponudba izobrazevanj

LK arakteristike
I—Znanje
MHzk ugnje

—U gled institucije
odelovanje

I—Refere:nca
romocije

—0 stala ponudba

rostor

atering

ostopnost

Slika 2: Zaloge vrednosti kriterijev
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neprimerna; slaba; zadovoljiva; dobra; ediicea
slabi; zadovoljivi; dohbri; odfcni

rogrami 1-2; 3-5,610; T¥-vec
tevilo 1-2; 3-5,610; T¥-vei
Yrsta nesprejemljivo; sprejem ljivo;, dobro
zvedba izobrazevanj neprimerna; slaba; zadovoljiva; dobra;, odficua
acin teoreti¢no; prakticno
I—Prevda\llatelii neprimeren; slab; zadovoljiv, dober;, odiicen
FStevilo 1-2; 3-5, 6-10; Tf-ved

Hastne izk usnje nic; malo; veliko

slabi;, zadovoljivi, do bri

nima znanj, malo znanj;, vefiko zranj

nic izkusenj, malo izkusenj;, veliko izkusenj
slab ugled; nepoznana; vgfedna

ni ; malo; veliko

nima referenc; malo referenc; vefiko referenc
nima; malo; srednje; vefiko

slaba; zadovoljiva; dobra; odiicna

slab; zadovoljiv, dober

neprimerna; slaba; zadovoljiva, dobra; ediicrea
slaba; dobra; odlicna
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Stevilo programov, ki jih institucija nudi in vrsto programa.
Izbor programa pri instituciji 1, instituciji 2, instituciji 3 kot
pri instituciji 4 prikazujejo grafikoni spodaj. Institucija 3 nudi
enajst in ve¢ dobrih programov, snov pa podaja prakti¢no, z
izobraZevalnimi pripomocki. Institucija 2 predstavlja enega do
dva izobraZevalna programa in nesprejemljivo vrsto programa.
Institucija 1 ponuja 3-5 dobrih programov. Institucija 4 nudi
3-5 izobraZevalnih programov in razpolaga z 6-10 predavate-
lji, ki ponujajo izobraZevalne programe. Program, ki ga nudi
izobraZevalna institucija 4 je sprejemljiv.

Ugotovljeno je bilo, da izobraZevanja potekajo glede na
nacin izvajanja (koliko pri izvajanju izobraZevanja upora-
bljajo ucne pripomocke) in glede na oceno predavatelja, ki
izobrazuje zaposlene. Institucija 1 nudi poleg izobraZevanja z
uénimi pripomocki, dobro izvedbo izobraZevanj z zadovolji-
vimi predavatelji. Institucija 3 pri svojem delu uporablja ucne
pripomocke. Predavatelji, ki izobraZujejo zaposlene so odli¢ni
in odli¢na je tudi izvedba izobraZevanj. Institucija 2 ponuja
praktiCen nacin izobraZevanja, z u¢nimi pripomocki, preda-
vatelji so zadovoljivi imajo pa slabo izvedbo izobraZevanj.
Institucija 4 nudi zadovoljivo izvedbo izobraZevanj.

Slika 3 prikazuje primernost izobraZevalnih institucij
glede na izvedbo izobraZevanj (teoreti¢no oziroma prakti¢no
izobraZevanje), nacin izvajanja izobraZevanja in ocena preda-
vatelja navedene institucije.

Iz rezultatov je razvidno, da sta institucija 1 in institu-
cija 3 najustreznejSi. Na izbor najprimernejSe izobraZevalne
institucije vplivajo tudi ostali dejavniki, ki so prikazani v sliki
4. Slika prikazuje institucije opredeljene po ugledu in ostali
ponudbi. Institucija 1, institucija 3 in institucija 4 ponujajo ob
svojem izobraZevanju dobro ostalo ponudbo, medtem ko insti-
tucija 2 ponuja slabo ostalo ponudbo ob izvajanju izobraZevanj
za zaposlene. Pri ugledu izstopa institucija 3, katera velja za
ugledno, medtem ko sta institucija 1 in institucija 4, ocenjeni
kot nepoznani. Institucija 2 pa ima slab ugled.

V nadaljevanju je bil model iz programa DEX-i prenesSen
v program Vredana. Slika 5 prikazuje izobraZevane instituci-
je, ki so opredeljene z izobraZevanji, ponudbo izobraZevanj,
ugledom institucije in ostalo ponudbo. Izstopa institucija 3.
Institucija 3 predstavlja veliko podjetje, katera razpolaga z
veC kot enajstimi predavatelji. Izobrazevalcem nudi dobre
izobraZevalne programe, ki jih podaja prakti¢no z najrazlic-

lzvedbaizobraievan)

) Predavatel ji
Institucija 1

lzvedbaizobraievan)

Naéin ‘Predavatelji Nath

Institucija 3

Slika 3: Institucije glede na kriterije

rvedbaizobraievan]

Natn Predavatelj

Institucija 2

lzvedbaizobrazevan )

Predavatelj

Institucija 4
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Slika 4: Ostala ponudba in Ugled institucije

nejSimi ucnimi pripomocki. Izobrazuje in predava do 10 u¢nih
programov. Ima veliko znanj in izkuSenj, prav tako sodelovanj
s podjetji, ki so izobraZevali njihove zaposlene. Institucija
se malo promovira. Dostopnost do mesta izobrazevanja je
odli¢na. Prostor je dostopen, saj imajo organiziran prevoz do
mesta izobraZevanja. Ob izobraZevanju nudijo dober catering
in zadovoljiv prostor za izobraZevanje.

Institucija 3 je podala najboljSe rezultate ocenjenih kri-
terijev za izbor najprimernejSe izobraZevalne institucije. Ker

pa se spreminjajo razmere na trgu in s tem definirani kriteriji,
smo s pomocjo programa Vredana skuSali ugotoviti, kako bi
navedene spremembe vplivale na izbor izobraZevalne institu-
cije ob spremenjenih kriterijih.

S pomocjo programa Vredana je bila narejena analiza Kaj
- ¢e na vecC kriterijih. Sprememba je bila narejena pri Stevilu
predavateljev, na lastnih izku$njah in znanjih, ter prostoru
in cateringu. Na instituciji 3 ni bilo sprememb na kriterijih.
Spremembe so se vrSile na ostalih institucijah. Spremembe so

Slika 5: IzobraZevalne institucije glede na kriterije
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Slika 6: Kaj ¢e analiza

bile zavedene in preimenovane v Kopija 1, Kopija 2 in Kopija
4.

Spremenili so se kriteriji pri ostali ponudbi; cateringu
in prostoru. Spremembe so bile naslednje; za institucije
(Institucija 1, Institucija 2 in Institucija 4) je bilo zavedeno,
da je prostor dober in catering odlicen. Institucija 1 je imela
dober prostor in zadovoljiv catering. Institucija 2, slab prostor
in dober catering. Institucija 4 pa je razpolagala zadovolji-
vim prostorom in dobrim cateringom. Kljub spremenjenim
kriterijem je za najprimernejSo izobraZevalno institucijo, ki
izobrazuje zaposlene $e vedno veljala izobraZevalna institucija
3, kot prikazuje slika 6.

Na podlagi postavitve modela v programu DEX-i in
analize v programu Vredana smo dobili najprimernejso izo-
braZevalno institucijo, ki bo izobrazevala zaposlene. Tako v
programu Dex — i kot tudi v Vredani izstopa institucija 3, ki je
glede definiranih kriterijev najoptimalnej$a izbira za izobraze-
vanje posameznika.

5  Zakljuéek

Ker zivimo v ¢asu poplave informacij, je velikokrat tezko spre-
jeti pravocasne in ustrezne odlocitve. Kljub temu je uspeSnost

naSega delovanja pogojena s sprejemanjem optimalnih odlo-
Citev. Pri tem nam je lahko v pomo¢ uporaba informacijske
tehnologije, ki podpira veCparametrske odlocitvene procese. Z
njeno pomocjo zmanj$amo moznosti spregledovanja pomemb-
nih stvari, ki lahko vplivajo na sprejetje napacne odlocitve.

VseZivljensko ucenje, ki smo mu prica danes in najverje-
tneje tudi v prihodnje, zahteva tehten razmislek posameznika,
katero znanje potrebuje in kje ga dobil. Dejstvo je, da se izo-
brazevalne institucije v Sloveniji in tudi drugod po svetu med
seboj mocno razlikujejo po kvaliteti kot tudi nacinu prenosa
znanja, kar onemogoca posamezniku sprejetje enostavne odlo-
citve. Prametrov, ki vplivajo na izbor posamezne izobraZevalne
institucije, je lahko preve¢. Posameznik je pri tem nemocen in
nima jasne predstave o posameznih vsebinah znanj kot tudi ne
o njihovi uporabi v praksi. Zato je pomembno, da ima moZnost
in da hkrati tudi zna izkoristiti sodobno racunalnisko tehnolo-
gijo, ki mu olajsa sprejetje najboljse odlocitve v danem casu.
Spremeniti mora svoje razumevanje, kaj lahko z informacijsko
tehnologijo pridobi in kaj ne. Predvsem je pomembno, da s
podporo informacijske tehnologije lahko sprejme odlocitev, ki
doprinese k vecji kvaliteti dobljenega znanja.
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Informacijsko-komunikacijska tehnologija je pri procesu modernizacije pouka in ucinkovitosti administrativnih procesov na
$oli eden izmed bistvenih pripomogkov. Sole potrebujejo jasne usmeritve, kako dosedi e-kompetentnost na vseh podrogjih.
Razvili smo vecparametrski hierarhi¢ni model evalvacije informatizacije posamezne Sole na osnovi metodologije Dex. Ta
model omogoca, da si posamezna Sola predoci obstojeci nivo informatizacije Sole, kar ji lahko bistveno pomaga pri nadaljnjem
razvoju. Tri glavne skupine ocenjevanja informatizacije: Sola in okolje, ucitelji in skupnosti, u€enci in polje bivanja.

Kljuéne besede: Sola, IKT, stopnja informatizacije, evalvacija, samoevalvacija, vodenje

1 Uvod

Sleherna Sola (v SirSem smislu mislimo na vsak vzgojno izo-
braZzevalni zavod) postaja z vsako kurikularno prenovo in z
novimi administrativnimi zahtevami ter nasploh z razvojem
in spremembami druZzbe vse bolj avtonomna. Zaradi zahte-
vane transparentnosti delovanja Sol se dogajajo upraviceni
in neupraviceni posegi razli¢nih institucij in posameznikov
v prvinske dejavnosti Sole, kjer se kaZzejo tudi ranljivosti Sol.
Zato morajo Sole zagotoviti vi§ji novo delovanja in vecjo
odgovornost na vseh podro¢jih delovanja. Natan¢no poznava-
nje in kakovostno nacrtovanje procesov na Soli postaja Se bolj
klju¢nega pomena. Prav tako morajo biti Sole bolj odprte za
sodelovanje z lokalnim in globalnim okoljem. Saj le medse-
bojno sodelovanje Sol, skupno resSevanje temeljnih problemov
in upostevanje globalnih usmeritev zagotavlja pravo smer
razvoja. Vse bolj je potrebno vkljucevati upostevati in zagota-
vljati osebnostni razvoj vseh izvajalcev in udeleZencev vzgoj-
no-izobraZevalnega procesa, kar je en izmed temeljev dejan-
skega vseZivljenjskega ucenja in smotrnosti Zivljenja (S¢uka,
2009). Vsi nasteti pogoji lahko pripomorejo k visji kakovosti
izvajanja vzgojno-izobraZevalnega procesa (Hopkins, 2007)
ter zagotavljajo dodano vrednost za vecjo konkuren¢nost nasih
otrok v prihodnosti v EU in svetu.
Informacijsko-komunikacijska tehnologija (IKT) so dana-
$nje dejansko okolje mladih in ponuja bistvene pogoje za
kakovostnejSi pouk, celovitejSe in hitrejSe ucenje, individu-
alizacijo, $irSo paleto socialnega Zivljenja (ne sicer fizicnih
kontaktov), prav tako z IKT lahko tudi kompenziramo marsi-
katere »hendikepe« ucencev. Zato so Sole prisiljene spremljati,
sprotni presojati ter smiselno vkljucevati novosti in prilozno-
sti, ki jih ta prinaSa in ponuja. Poleg tega pa IKT ucinkoviteje

razgalja vse negativne strani Zivljenja: premalo kakovostnega
skupnega preZivljanja starSev in otrok, nezanimanje uciteljev
in starSev za potrebe otrok itd. Ce dobro poznamo prednosti in
slabosti IKT, lahko trdimo, da je vkljucevanje IKT v pedago-
$ki in administrativni proces postalo v tem obdobju ena izmed
temeljnih nalog sodobne Sole, ki resni¢no Zeli nekaj spreme-
niti (Balanskat et al., 2006).

Da bodo (slovenske) Sole konkurencne in v korak s ¢asom
jih je treba opolnomociti s sodobnimi priporo€ili, smernicami
razvoja, zagotoviti uinkovito vodenje Sole (Becta, 2008;
Davies, 2005), predvsem pa ponuditi razvoj in uvajanje novih
kompetenc, vse skupaj z uporabo konkretnih sodobnih e-vse-
bin, aplikacij in storitev (Rajkovi¢, 2006).

Eden izmed temeljnih pogojev za napredek in prave
spremembe je zagotovo natanno in celovito poznavanje
obstojecega stanja. Delno ga lahko ugotovimo z »normirano«
zunanjo evalvacijo, celostno pa le poglobljeno samoevalvacijo
(Blanchard, 2002). Slednja $oli natancno opredeliti stanje
(praviloma na podlagi splosnih oz. zunanjih indikatorjev,
katerim se dodajo lastni indikatorji) ter jo usmeri k potrebnim
spremembam in nadgradnji obstojecih dejavnosti. Na podro-
¢ju uporabe IKT je tako smiselno za slovenske $ole razviti in
uvesti sistem samoevalvacije informatizacije Sole ter na pod-
lagi le-tega predlagati nadgradnjo in organizacijo nadaljnjih
dejavnosti (Campelj in Rajkovi¢, 2007). Pri tem je treba smo-
trno uporabljati in zdruZevati vse ostale dosedanje rezultate
(ne le s podrocja IKT).

V tujini je Ze nekaj prakti¢nih primerov modelov, vendar
je posamezne kriterije (oz. kazalnike) moc¢ opisati ali samo z
»da/ne«, kar nam ne da dovolj kakovostne ocene stanja, ali pa
so kriteriji preve¢ kompleksni, zato posamezna Sola ali posa-
meznik ne more konkretno opredeliti eno izmed ponujenih
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vrednosti kriterija (DfES, 2004). V naSem prispevku predla-
gamo kombinacijo obojega, tj. model, kjer kriteriji ne bodo le
»da/ne« in hkrati ne prekompleksni in naj bi model samoeval-
vacije podrobneje predlagal posamezni Soli, kje je smiselno,
da se dejavnosti drugace izvajajo oz. katere dejavnosti bi bilo
potrebno uvesti v Solski vsakdan.

Pri razvoju modela smo se naslonili na teoriji veCparame-
tricnega modeliranja in ekspertnih sistemov. Prikazali bomo
moznost za vecparametrski hierarhicni model ocene stopnje
informatizacije posamezne Sole.

2 Vecparametrsko hierarhicno
modeliranje in metodologija Dex

Za oceno stopnje informatizacije Sole smo se odlocili izgraditi
odloc¢itveni model na podlagi metode hiearhi¢nega vecpa-
rametrskega (veckriterijskega) odlocanja, angl. HMADM -
Hierarhical Multi-Attribute Decision Making (Triantaphyllou,
2000; Turban, et al., 2004). Model lahko uporabljamo tako
za analizo obstojeCega stanja, kot tudi razlago dobljenih
rezultatov ter s tem kot pripomocek za nadgradnjo procesa
informatizacije Sole.

Osnovna ideja veCparametrskega odloCanja je razgra-
dnja odlocitvenega problema na manjSe in laZje obvladljive
podprobleme. Variante raz€lenimo na posamezne Kkriterije
(parametre, lastnosti, kriterije) in jih loceno ocenimo glede
na vsak kriterij. Kon¢no oceno variante dobimo s postopkom
zdruZevanja ocen kriterijev (Bohanec in Rajkovi¢, 1995).

HMADM je bil razvit predvsem za oceno (oz. evalvacijo)
posameznih variant. Za oceno posamezne variante A, B, C itd.

(v naSem primeru Sola A, Sola B itd.) se dolo¢ijo vrednosti
osnovnih kriterijev, kon¢na ocena pa je dobljena glede na
model. Kon¢ni rezultat je celovita ocena posamezne variante
(S0lo). Poleg te ocene pa z obdelavo dobljenih rezultatov za
posamezno varianto lahko raziS¢emo vzroke za obstojece sta-
nje. Saj ugotovimo, katere specificne lastnosti lahko vplivajo
na izboljSanje rezultatov. S tem pa dobimo tudi usmeritve, kako
izboljSati oziroma nadgraditi obstojece stanje informatizacije
posamezne Sole (Keeney in Raiffa,1993; Tsoukias, 2008).

Slika 1 prikazuje primer abstrakcije HMADM modela.
Sestavljen je iz kriterijev X, in funkcij koristnosti F; (oz.
agregacijskih funkcij ali funkcij zdruZevanja) kriterijev iz
niZjih podpodrocij. Model torej temelji na izbranem spisku
kriterijev, lastnosti, parametrov, spremenljivk, dejavnikov, ki
jim v procesu informatizacije Solstva sledimo. V odlo¢itvenem
modelu je vzpostavljena hierarhija zaradi zmanjSanja komple-
ksnosti modela glede na veliko Stevilo posameznih kriterijev
in morebitnih povezav med njimi. Kriteriji na visjih nivojih so
tako odvisni od kriterijev na niZjih nivojih.

V teoriji hierarhijo predstavljamo kot usmerjeni necikli¢ni
graf, v praksi pa to ponavadi izvedemo v obliki drevesa. Glede
na poloZaj posameznega kriterija v drevesu tako razlikujemo:
s med osnovnimi kriteriji (listi drevesa oz. zunanja vozli-

§¢a) in
m agregiranimi - zdruZenimi kriteriji (notranja vozliS¢a

vkljuéno s korenom — vrhom drevesa).

Na sliki 1 so v drevesu Stirje osnovni kriteriji — listi (X4
- X3 in X5) in dva agregirana kriterija (X4, X¢). Za vsak agre-
giran kriterij obstaja ustrezna funkcija koristnosti, na sliki sta
to Fy in Fy, ki vsaka doloa njeno odvisnost od vseh kriterijev
na niZjem nivoju, npr.:

X4 =F1 (X1, X, X3).

Cxw

Xe = F2 (X4, Xs) || %)
| _ X%(C)
+ Xa=F4 (X1, X2, XEI) o Xs
I"‘-“' . .
X:(A) ! 'd X;(A)
Xi(B) l ] Xs (B)
X(C) - N —t Xs(C)
----‘X1_\X2‘IX3_ =
LEGENDA:
A, B, C: variante
X, X5, X5 in Xs: osnovni kriterij oz. list
_ X4 in X: agregiran kriterij na podlagi
XA YalA) Y(A) . !’unkc'i:ic km:istlmst‘i
Xi(B) Xa(B) X (B) Fi in Fa: funkeija koristnosti

X (C) X(C) %(C)

Xi(A): vrednosti kriterija X; pri varianti A

Slika 1: Abstrakcija modela HUADM
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Uporabnik modela stopnjo informatizacije svoje Sole
npr. Sola A s pomoc¢jo modela dobi tako, da izbere vrednosti
kriterijev na listih drevesa X} (A), model pa mu glede na to na
vi§jih nivojih doloca vrednosti kriterijev informatizacije Sole.
Stopnja informatizacije posamezne Sole A se torej doloci glede
na funkcijo koristnosti F; in sicer od spodaj navzgor glede na
hierarhi¢no strukturo drevesa (tj. od listov do korena). Stopnja
informatizacije Sole (oz. v teoriji ocena variante) je prikazana
z vrednostjo kriterija v korenu drevesa (kriterij X¢ na sliki 1).

Vecina obstojecih ve¢parametri¢nih odlocitvenih metod
temelji na teoriji kvantitativnih odloc¢itvenih modelov
(Triantaphyllou, 2000). V takem modelu so kriteriji zvezni,
funkcije koristnosti pa so praviloma definirane kot uteZi kri-
terijev, npr. uteZena vsota vrednosti nizje leZecih kriterijev.
V praksi pa prihaja do teZav pri razumevanju opisovanja
podatkov s Stevilkami oz. numeri¢nimi vrednostmi. Povezave
med kriteriji v drevesu so linearne, Ceprav narava posameznih
kriterijev velikokrat zahteva nelinearne odvisnosti. To pomeni,
da je pri posameznih kriterijih potrebno upostevati razlicne
utezi glede na njeno relativno pomembnost. V nasprotju s
prejSnjim pa smo mi uporabili metodologijo DEX (Bohanec
in Rajkovi¢, 1995), s katero smo diskretne kriterije predstavili
raje z opisom kot s Stevilkami. Ustrezna funkcija koristnosti je
tako predstavljena z odlo¢itvenim pravilom, torej ni formula
ali uteZena vsota, ampak kot tabela zalog vrednosti (Rajkovi¢
et. al., 1988). Na ta nac¢in smo HMADM zgradili na nelinearni
diskretni funkciji koristnosti. Primerjamo jo lahko s pristopom
relativnih uteZi, kjer so utezi odvisne od vrednosti kriterijev.
Ce se vrednost kriterija spremeni, se lahko njegova relativna
pomembnost (utez) tudi spremeni.

Pri razvoju modela ocenjevanja stopnje informatizacije
Sole smo izhajali iz obstojecih analiz stanja informatizacije
Sole v svetu (npr. DfES, 2004). Obstojeci modeli praviloma
nimajo celovite hierarhi¢ne strukture, ali pa so ti modeli raz-
deljeni tudi na do 8 podpodrocij (podproblemov) in to zopet na
do 8 podporocij, vse skupaj pa ni vec kot 3 nivojev raz¢lenje-
vanja. V nasem primeru smo na podlagi HMADM na vsakem
nivoju naredili praviloma do 3 podpodrocja. Poleg tega smo
izgradili drevo z v vecjo globino, zato smo po potrebi posa-
mezni kriterij razclenili tudi do 10 nivoja. Tako smo proces
odlo¢anja oz. odlocitveno drevo bolj prilagodili kognitivnim
sposobnostim ¢loveka, oziroma upostevali zmoZznosti celovi-
tega procesiranja informacij (Lindsay, 1977). Ker so osnovni
kriteriji na podrocju informatizacije $ol kompleksni, pa smo
se odlocili za »3 plus minus 1«. OdloCitveno drevo je s tem
sicer vecje, ni pa posamezni kriterij razdrobljen na preve¢ pod-
podrocij, saj bi bila v tem primeru funkcija koristnosti lahko
preve¢ kompleksna in nepregledna. Poleg tega pa smo na tak
nacin posamezni kriterij veliko laZje in bolj natancno oprede-
lili. Uporabniki naj bi z predlaganim modelom posamezni Soli
enostavneje in natancneje dodelili stanje ter nasli nadaljnje
usmeritve in ugotovili moZnosti za nadgradnjo procesa infor-
matizacije Sole.

The magical number seven, plus or minus two: Some
limits to our capacity for processing information.

Ce povzamemo in zaklju¢imo poglavje: kot orodje za
postopen razvoj in preizkus vecparametrskih odloCitvenih
modelov smo izbrali racunalni$ki program DEXi, lupino eks-
pertnega sistema za veCparametrsko odlocanje. Program sloni

na opisani metodologiji DEX, ki se od ostalih metodologij
vec¢parametrskega odloCanja razlikuje predvsem po kvalita-
tivnem pristopu in neposrednem dolo¢anju funkcij koristnosti
ve¢ spremenljivk, kar poveCa transparentnost izgradnje in
uporabe odlocitvenih modelov (Jereb et.al., 2003).

3 Vecparametrski hierarhiéni model
evalvacije informatizacije posamezne
Sole

V Sloveniji in svetu se na podro¢ju spremljanja informati-
zacije Sole pojavljajo predvsem naslednji kazalniki (osnovni
kriteriji): proces timskega vodenja informatizirane Sole, pou-
¢evanje in ucenje z IKT, IKT v administraciji, usposabljanje in
nadaljnje formalno izobraZevanje uciteljev, cloveski in mate-
rialni viri (e-gradiva, racunalni$ka oprema in omreZje ipd.),
razvoj in raziskovanje, odprtost Sole v lokalni in §irSi prostor,
vkljucevanje ucencev in starSev v nacrtovanje, ucinki uporabe

IKT itd. (Campelj in Rajkovi, 2008).

Proces (samo)evalvacije v slovenskih in drugih Solah na
podro¢ju informatizacije Solstva je slabo razsirjen, praviloma
se izvaja na posameznih podro¢jih informatizacije Sole in
obic¢ajno s klasi¢nimi metodami. Pri tem je treba poudariti
nekatera dejstva:

m vsebinsko ne gre za strateSki pristop, kar je praviloma
osnova za dolgoro¢no nacrtovanje in nadgradnjo uporabe
IKT na $olah, prav tako je pomanjkanje sistemsko celo-
vitih evalvacij (praviloma obstajajo parcialne raziskave in
analize obstojeCega stanja predvsem na podrocju usposa-
bljanja zaposlenih, stanja uporabe racunalnikov in druge
opreme ipd.),

m organizacijsko evalvacije ne zajemajo udeleZencev (ucen-
cev) in vseh izvajalcev izobrazevalnega procesa (ucitelji),
$e manj pa starSev in drugih,

» sodobna informacijska tehnologija praviloma pri evalva-
ciji ni uporabljena, razen za beleZenje in uporabo stati-
sticnih metod obdelave zbranih podatkov. Dokumentacija
je obicajno vodena najveckrat v nepovezanih datotekah
razli¢nih formatov, skratka niso celovito in ucinkovito
izkori§¢ene moznosti IKT.

V nasem modelu smo skusSali zajeti ¢im SirSe podrocje
informatizacije posamezne Sole in sicer ima odlocitveno
drevo ¢im vec nivojev, vendar toliko da bo drevo Se operativ-
no uporabno, hkrati pa s ¢imvec listi v odloCitvenem drevesu
skuSamo poenostaviti ocenjevanje posameznih kriterijev. Na
natancnejSe doloCitev stanja na Soli je potrebno sicer iti v vse
vecje podrobnosti. Ker je listov (osnovnih kriterijev) v dreve-
su precej, posameznemu listu pripada oZje podrocje merjenja
ter s tem laZja doloCitev posamezne vrednosti. Praviloma to
pomeni tudi natancnejSo oceno obstojeCega stanja, Ceprav
bomo v naSem modelu na vsakem listu in vi§jem nivoju
zaenkrat predlagali tri do najveC Stiri stopenjsko lestvico. Za
opredelitev kriterijev na visjih nivojih smo smiselno uporabili
funkcijo koristnosti vklju¢no z uteZzmi, kar omogoca program
Dexi, seveda z ustrezno modifikacijo nekaterih dobljenih
vrednosti v tabelah, ki jo doloci ta funkcija. Da pa zacetek za
posamezno $olo ne bo preglomazen, pa sam Dexi omogoca, da
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lahko za¢nemo kriterije vrednotiti tudi Ze na visjih nivojih (pri
tem je potrebno predhodno odstraniti spodnje nivoje oz. liste).

Vecparametrski hierarhi¢ni model je razdeljen na tri
glavne skupine (kriterije): Sola in okolje, ucitelji in skupnosti,
ucenci in polje bivanja (slika 2).

[ stopnja informatizacije $ole
+-[@ #olain okolie
[+ ucitelji in [e-)skupnosti
#-[@ udenci in polie bivanja

Slika 2: Glavne skupine informatizacije sole

3.1 Sola in okolje

Za dolocitev stopnje informatizacije, predvsem pa za uvedbo
ustreznih sprememb na vseh podroc¢jih Zivljenja in dela Sole,
ki bodo povecale nivo e-kompetentnosti posamezne Sole, je
potrebno dolociti in spremljati dejavnosti tako na sami Soli
(e-kompetentna Sola) kot njeno vklju¢enost v okolje.

- $olain okolie
+- B e-kompetentha fola
+-E okolie

Slika 3: Kriterij Sola in okolje

3.1.1 Sola

Na Solskem nivoju je potrebno zagotoviti vse dejavnosti, da se

Sola lahko prepozna kot e-kompetentna, zato naj ima (slika 4):

m Vvizijo in zna strateSko nacrtovati vse v povezavi z IKT

» strateSki tim, ki naCrtuje, izvaja ter vodi proces informati-
zacije Sole

» zagotovljeno redno in dovolj Siroko spremljavo in evalva-
cijo uvajanja in uporabe IKT.

=B e-kompetentna fola

: +D wizija in nacrt
+-@ stratesko vodenje
- @ spremliava

Slika 4: Kriterij E-kompetentna Sola
a) Vizija

Vizijo je vsekakor potrebno izdelati, zagotoviti njeno
nadgradnjo in trajnost uporabe, pri tem pa naj aktivno sodelu-
jejo vsi potencialni uporabniki. Le tako bo imela Sola na vseh
podrocjih dejavnosti zagotovljeno:

s e-kompetentnost ucencev, uciteljev in drugih zaposlenih,

s ustrezno informacijsko okolje (racunalniki, interaktivne
naprave, ... ter omreZja in dostop do interneta) ter

m dobro organizacijo dela (vklju¢no s predpisi) in kadrov.

Brez prave promocije in razirjenosti vizije lahko le-ta
ostane le na papirju in nekaterih »glavah« posameznikov.
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Hkrati pa je potrebno evalvirati njeno uporabnost, privzetost
in kakovost.

Pri nacrtovanju vizije pa je potrebno upostevati vsa
obdobja (kratkoro¢na, daljnoro¢na), zagotavljati neprestano
spremljanje novosti in trajnost, Se posebej pa upostevati zako-
nodajo, standarde in priporocila. Pravi napredek pa potrebuje
tudi jasno opredeljene prioritete na vseh nivojih delovanja.

E = wizija in nacrt
-3 vizija
- -3 izdelava
3 = vsebina
- [ e-kompetence
- uenc
o T
] stardi
4] infrastrukutra
—-[E arganizacija

4] postopki
=B zaposleni
4 naloge

5 4 samoorganizacija
4] nadgradnja

4] avto
4] razdienost
= naért

4] obdobja

4] hajnost
=B nivoj

4 #ola

4] posameznik

Slika 5: Odlocitveno poddrevo kriterija Vizija in nacrt
b) Stratesko vodenje

Drugo pomembno podrocje e-kompetentnosti Sole je stra-
tesko vodenje (Slika 6).

StrateSko vodenje informatizirane Sole zahteva timsko
delo visoko motiviranih in usposobljenih sodelavcev (vod-
stveni IKT tim — ravnatelj, racunalnikar, dejavni ucitelji, ...),
ki naj upostevajo tako:

m vse razpoloZljive vire in ustrezno organizacijo kot tudi
m  zajeti vsa podrocja Zivljenja in dela Sole.

E-kompetentna Sola razpolaga z vsemi potrebnimi viri,
tako Cloveskimi kot materialnimi, z obojim pa je povezana
organizacija. Pri Cloveskih virih je treba imeti predvsem
kadrovski nart z vsemi potrebnimi spremembami in nalrt
usposabljanja vkljuno z ucinki le-tega, predvsem pa, kaj
je lahko na Soli drugace. Pri materialnih virih je potrebno
skrbeti za vsa podroCja: strojna oprema in internet ter e-gra-
diva, zagotoviti pa je potrebno uporabo in varnost pri tem ter
upostevanje vseh standardov in priporocil (tako domacih kot
tujih). Posebno mesto naj imajo e-gradiva, saj obsegajo tako
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gradiva na internetu, intranetu, CD-je, DVD-je, didakti¢no
programsko opremo.

- strateko vodenje
e IKT tim
=B i
= loveki vir
| 'ﬂ kadrowvski nacrt
4 usposablianje
=@ infrastrukbura

4] IKT oprema

4] uporaba
-] standardi
=3 storitve

== informacijzki sistem
4 natrtovanje
4] procesiranje
4] dostopnost

3 podpora
4 natrtovanie

: g izvedba

[=-[E organizacija

4] administracija

4] ostalo

Slika 6: Odlocitveno poddrevo kriterija Stratesko vodenje

Organizacija zajema predvsem:

informacijski sistem

koordinacijo dela

izvajanje storitev za zaposlene, ucence, starSe in druge.

Osnova za informacijski sistem je strateSsko nacrtovanje
Cloveskih virov za njegovo izgradnjo in nadgradnjo, vkljuce-
vanje vseh podrocij dejavnosti Sole in konkretno nacrtovanje
informatizacije procesov, ki Se niso racunalniSko podprti.
Glavna odlika informacijskega sistema naj bo procesiranje
podatkov o ucencih in uciteljih, in sicer o prvih predvsem
nacrtovanje in beleZenje napredka, za ucitelja pa mora zagoto-
viti predvsem manj birokracije (da IKT »odigra« svojo vlogo)
ter moznosti koris¢enja IKT kot medija, ki zagotavlja »preso-
nalizacijo« posameznega ucenca. Poleg tega pa seveda poeno-
stavitev in transparentnost vseh administrativnih dejavnosti in
dokumentov. Vsekakor pa naj bo informacijski sistem dosto-
pen in naj zagotavlja in vzpodbuja ve¢smerno komunikacijo,
kar pomeni da mora biti: enostaven za uporabo za uporabo
in omogociti varen dostop do informacij, ki jih posameznih
(lahko) potrebuje ter u¢inkovit. Posebno pozornost je potrebno
nameniti pri tem tudi varni rabi, tj. poleg varovanja podatkov
je treba Siriti zavedanje in izvajati usposabljanje vseh poten-
cialnih uporabnikov ter nenazadnje je predvideti in izvajati
ukrepe v primeru krSitev.

Koordinacija informatizacije Sole na nanaSa na pregled in
vzpostavitev celotnega procesa oz. izvajanje informatizacije
Sole, torej je velik pomen na samem koordinatorju in vzposta-

vljanju novih povezav med vsemi. Se posebej je pomembna
kakovost vseh spremenjenih oz. nadgrajenih dejavnosti in
ucinkovitost uporabe novosti.

Za vse dejavnosti informatizacije Sole pa je nujno zago-
tavljanje vseh potrebnih spremljajocih storitev in podpore, od
vsebinske do tehnicne.

StrateSko vodenje bo imelo u€inek, ¢e se bodo dejavnosti
informatizacije odrazale na vseh podrocjih administrativnih
dejavnosti Sole (vodenje Sole, zagotavljanje celovitega pro-
ratuna in pri tem sodelovanje npr. lokalne skupnosti...) in
pedagoskega procesa ter drugi dejavnosti.

¢) Spremljava

Tretje pomembno podro¢je kompetentne Sole pa je spre-
mljava procesa informatizacije Sole (slika 7), in sicer od
njenega nacrtovanja do merjenja ucinkov pri vseh udeleZenih
(u€enci, ucitelji, star$i) ter prepoznavanje odstopanj od nacr-
tovanega.

=3 spremljava
4] nattovanie
4] merenje
4] uporaba

Slika 7: Kriterij Spremljava

3.1.2 Okolje Sole

Informatizacija posamezne $ole in s tem pozitivne spremembe
tako pri pedagoSkem kot tudi administrativnem procesu pa so
odvisne tudi od vkljucenosti Sole v okolje (tako lokalno kot
globalno), predlog odlocitvenega drevesa v tem delu prikazuje
Slika 8.
=B okaolie
=B sodelovanie
4] promocija
--[3 izvedba
4] wvsebina
: ~4] organizacia
4] spremembe

Slika 8: Kriterij Okolje

Tako Sola kot okolje (partnerske organizacije) morajo v
skupnih dejavnostih prepoznati svoje in partnerjeve lastnosti
in zmoZnosti (pozitivne in negativne). Npr. lokalna skupnost:
skupna rast, sofinanciranje, promocija itd. Oboji morajo
poznati tudi prednosti sodelovanja. Predvsem pa je pomembna
reorganizacija obeh strani, kar pomeni da se morajo spre-
meniti tako ljudje, vsebine kot tudi procesi. Za nacrtovanje
sprememb pa mora tudi na tem podrocju potekati stalna spre-
mljava in evalvacija.

3.2 Ugitelj in skupnosti ugiteljev

»Poslaniki« pri razvijanju, Sirjenju oz. uvajanju sprememb so
ucitelji, zato njim drugo podrocje informatizacije posamezne
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Sole. Pri tem imamo v mislih tudi vse ostale zaposlene na Soli
ter vse strokovnjake, s katerimi ucitelji sodelujejo in vzposta-
vljajo nove mreZe ter seveda obratno.
Tri podrocja so tako:
s ucitelji in njihove dejavnosti na podro¢ju pouka in admi-
nistracije ter njihovo usposabljanje
m drugi zaposleni: administracija, svetovalna sluzba, kuhi-
nja, njihovo nacrtovanje, izvedba in evalvacija uporabe
IKT ter usposabljanje
» (e-)skupnosti,
oziroma v drevesu (slika 9):

=B uéitelji in (e-Jskupnosti
[+ uditelji
[ ostali zaposleni
+- B3 [e-)skupnost)

Slika 9: Kriterij Ucitelji in e-skupnosti

3.2.1 UGitel

Podrejeno drevo uciteljev ima tri podrocja (slika 10):

=@ uditeli

- #-[3 pouk
+-[ usposablianje ter R&R
+-@ administracija

Slika 10: Kriterij Ucitelji
a) Pouk

Najpomembneje za ucinkovitost smiselne uporabe IKT
in kar tudi lahko opravici velik finan¢ni vloZek v tehnologijo
na posamezni Soli je nacrtovanje in uporaba IKT pri pouku.
Predlagano drevo (slika 11):

Pri nacrtovanju je najprej potrebno poznati in upoStevati
»nacionalne« usmeritve, tj. v »operativni« kurikulum vkljuditi
¢imvec novosti na podlagi preverjenih programov in projektov
ter standarde, predvsem vkljuciti nove ucinkovite didakti¢ne
pristope. Poleg tega naj ucitelj pri nacrtovanju uposteva Solske
usmeritve (od vizije do nacrtov) in Se posebej svoje preverjene
nacrte in ideje ter ideje svojih strokovnih kolegov. Izmed teh
pa je treba najve¢ sprememb (»v glavah«) narediti na podrocju
resni¢nih potreb ucencev, tako individualnih kot tudi tistih, ki
upostevajo njegovo okolje bivanja (socialni vidi, ruralni vidik,
razvojni vidik) in dejavnosti doma, hobije itd. Le z dobrim
nacrtovanjem se zgodijo Se boljSe in ucinkovite spremembe in
nadgradnja pouka.

Ni posebej pomembna koli¢ina uporabe IKT pri pouku,
ampak predvsem kakovost uporabe ter ucinkoviti pristopi in
vkljucevanje ustreznih novosti poucevanja in ucenja. UCitel]
z uporabo IKT lahko zelo personalizira pouk, se iz »vseznal-
ca« prelevi v motivatorja, koordinatorja, vzpodbujevalca in
tistega, ki pomaga, vzgaja in usmerja pri vrednotenju novih
informacij, ki jih ucenec prejema v Soli in Se posebej izven,
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pri tem pa ohrani socialni vidik pouka in $e kaj drugega, kar
je pomembno za celovit razvoj posameznika. Glede same
tehnologije mora uporabiti razli¢ne moZnosti v pravem casu,
kar pomeni znati tudi opustiti uporabo IKT. Med IKT Stejemo
tako raCunalnisko opremo (racunalniki, interaktivne naprave,
kamere, videokonference...), predvsem pa didakti¢na e-gra-
diva, kar so v zadnjem casu predvsem gradiva na internetu, v
zadnjem Casu pa vse manj nameSCene didakti¢ne programske
opreme, gradiv na CD-jih in DVD-jih. Vse novosti pa potrebu-
jejo prilagajanje, pri tem pa poleg prispevka ucitelja potrebno
upostevati tudi Sirok spekter, ki ga prispeva sam ucenec. Pouk
je potrebno popestriti tudi z vkljucevanjem oz. gostovanjem
bolj in tudi manj znanih strokovnjakov (v Zivo, Se posebej pa
jih vkljucevati na daljavo).

Da je uporaba IKT res smiselna in ucinkovita, lahko
to pokaZe predvsem evalvacija, v katero spada vsaj (samo)
evalvacija uciteljevega dela, njegova evalvacija (predvsem
o spremenjeni vlogi) in evalvacija opravljena pri ucencih
(uéenci ocenjujejo pouk in svojo spremenjeno vlogo, zunanja
evalvacija naj evalvira predvsem spremembe vloge in ucinke
pri uencu).

=B pouk
i E B naért
] kurikulum

] Folske usmeritve
= osebni
-4 uéitel;
-4 aktivi
g 4] uéenci
=-@ izveba
= uporaba KT
o koligina
4] kakovost

: {] pristopi
4] novosti

- evalvacia
4] samoevalvaciia

------ 4 notranja

P e ‘q zunania
Slika 11: Odlocitveno poddrevo kriterija Pouk

b) usposabljanje ter razvoj in raziskovanje

Za vse zgoraj omenjene dejavnosti in priCakovanja pa
seveda potrebujemo resnicno »e-kompetentnega uciteljax,
odloditveno drevo (slika 12):

Prvi del »e-kompetentni« pomeni, da obvlada in pozna
prednosti, slabosti in pasti uporabe same tehnologije, »ucitelj«
pa pomeni, da ima vse didakticne in Se posebej specialno-
didakti¢ne zmozZnosti (kompetence) uporabe pri nacrtovanju,
izvedbi in vrednotenju pouka. Enako kot sicer je potrebno
strateSko in dolgorocno nacrtovanje usposabljanja ucitelja,
kjer so zastopani tako nacionalni, Solski in lastni interesi in
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potrebe. Pri nacrtovanju je potrebno upostevati tudi potreben
vlozek (Cas in sredstva) glede na pri¢akovan rezultat. Sama
izvedba naj bo kakovostna (resnicno moZnost pridobivanja
novih kompetenc; en del usposabljanja pa naj bo namenjen
tudi sami resni¢ni uporabi novosti ter na koncu tudi refleksijo)
in personalizirana, saj bo kasneje ucitel;j le tako resni¢no spre-
menil pouk in vkljueval moZnost individualizacije pri pou-
Cevanju in ucenju (v razredu). Cas, ki ga uCitelj potrebuje za
usposabljanje in samoizobraZevanje, mora biti izven pouka in
v taki meri, da u¢inkuje. Vsekakor je potrebno vsakih nekaj let
usposabljanje (ali celo formalno izobraZevanje, sodelovanje v
projektih, ...) v tujini, da se »v glavah« razblinijo postavljene
meje in nepotrebni vzorci. Evalvacija usposabljanja naj zaje-
ma, kako je bil nacrt realiziran, ucinek glede na nacrt, kaj je
potrebno v nacrtu spremeniti in dopolniti. In najpomembneje,
kako nove e-kompetence ucitelj resni¢no uporablja, kako so
na Soli zagotovljeni pogoji za njihovo uporabo ter kako jih Siri
med kolege.

Raziskovanje in razvoj prakti¢no vsebuje tudi usposablja-
nje. Ce bi se ugitelji v prihodnje veg vkljuevali v to, bi veliko
laZje, hitreje in suvereno vkljucevali vse novosti v pouk. Zato
je raziskovanje in razvoj potrebno bolj stratesko nalrtovati,
pri sami izvedbi pa se usmeriti v vsebinsko koristne projekte.
Potrebno pa je pri tem sodelovanje na vseh nivojih razvoja in
raziskovanja: na Soli vkljucno z ucenci, z ucitelji sodelavci
in ucitelji iz drugih Sol ter sodelovati s strokovnjaki drugih
domacih in tujih ustanov (raziskovalci na fakultetah, podjetjih,
neprofitnih ustanovah, raznih zdruZenj itd.).

B ugpozablianje ter RER
I+|---D uzposzablianje
{] nadt
- izvedba
4] wvsebina
-3 kakovost
{] Eas
o] uinki
=@ raziskavanie in razvoj
4] natrt
=@ izvedba
4] wsehbina
4 sodelovanje
] utinki

Slika 12: Odlocitveno poddrevo kriterija usposabljanje ter raz-
voj in raziskovanje

c¢) Administracija

Da bi dodatno uditelje vzpodbudili k uporabi IKT, naj
uporaba IKT uciteljem drasticno zmanjSa potreben Cas in
dejavnosti na podro¢ju administrativnega in birokratskega
dela, tako bodo veliko hitreje usmerili ve¢ ¢asa v didakti¢no
in vsebinsko prenovo svojega dela (priprave na pouk, izvedba
pouka, razvojno-raziskovalno delo, sodelovanje, odpiranje
navzven ipd.). Odlocitveno drevo tu ni obseZno (slika 13):

-3 administracija
4] evidence
4] poroéila
] drugo

Slika 13: Kriterij administracija

Pomembnejse dejavnosti, kjer IKT kot orodje lahko vpli-
va na ucinkovitost procesov so: evidentiranje (ocenjevanje,
prisotnost pri pouku), porocanje (¢e pouk poteka z uporabo z
IKT npr. s spletnimi ucilnicami, potem npr. v dnevnik pouka
ni potrebno ponovno vpisovati povzetkov posamezne ure) in
druge dejavnosti povezane s poukom, sodelovanjem s starsi in
administrativnimi postopki.

3.2.2 Drugi zaposleni

Poleg uciteljev je za uporabo IKT potrebno izvajati podobne
dejavnosti za ostale zaposlene (ravnatelj, administracija, kuhi-
nja, svetovalna sluzba ...) in sicer: naCrtovanje sistemati¢ne
uporabe IKT, izvedba nacrtovanih dejavnosti, evalvacija in
usposabljanje (tudi na tem podrodju naértovanje in izvedba).
QOdlocitveno drevo (slika 14):

- ostali zaposleni
4 podiodja
=@ uporaba IKT
] naén
{] izvedba
] uinki
{I usposablianje

Slika 14: Kriterij ostali zaposleni

3.2.3 Skupnosti uciteljev

Zadnji Clen pri oblikovanju e-kompetentnega ucitelja pa so
e-skupnosti, odlocitveno drevo (slika 15):

=@ uporaba
=3 tipi
4] skupine
{] doseq
: {] hamen
g udinki
-l evalvaciia
Slika 15: Kriterij e-skupnosti
Vec dejavnosti je potrebno pri tem nameniti nacrtovanju,
kjer se zopet uposteva vizija in priporoCila Sole, prav tako je

pomembno zavedanje, da so e-skupnosti (oz. socialna omrez-
ja) del danasnjega vseZivljenskega ucenja in nasploh Zivljenja,
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zato je pomembno poznati in poudariti tako prednosti in sla-
bosti. Nadrtuje naj se sodelovanje tako po predmetih (stroki)
kot tudi nacin, kako naj ucitelji sodelujejo.

Pri izvajanju in uporabi je prav, da e-skupnosti razdelimo
glede na: ciljne skupine, doseg in namen. Ciljne skupine v
e-skupnostih so usmerjene predvsem v stroko in didaktiko,
lahko so to predvsem partnerji v projektih (tudi novi) in pa
iskanje novih uciteljev, strokovnjakov oz. sodelavcev. Lahko
so to bolj ljubiteljsko usmerjene skupnosti uciteljev, ki prav
tako prispevajo k zadovoljevanju potreb in osebnostni rasti
ucitelja. Doseg je misljen glede na Sirino (Solski, nacionalni,
mednarodni) in glede uporabo orodij oz. tehnologije. Namen
e-skupnost je lahko marsikaj, npr.: boljSi pouk, partnerstva
v projektih (on-lin projekti, institucionalni projekti — npr.
EU...), prav tako pa je vecja korist sodelovanje v e-skupno-
stih, ki so namenjena SirSemu spektru bolj ali manj znanih
strokovnjakov, uciteljev, tudi ucencev ipd.

Pri evalvaciji e-skupnosti je potrebno upostevati in vklju-
Cevati ali pa celo sodelovati pri evalvacijah, ki potekajo tako
na mednarodnem podroc¢ju kot tudi posameznih drZavah.
Vsekakor naj se tudi negativni izsledki evalvacij vkljucijo v
nadaljnje nacrtovanje in dejavnosti.

3.3 Ucenci in polje bivanja

Najpomembnejse podrocje so vsekakor ucenci in njihove
dejavnosti med poukom in izven, vklju¢no z okoljem (prijate-
1ji, starsi, stroka,...). Pri u¢encih kon¢no lahko tudi izmerimo
ucinke, ki smo jih Zeleli doseci predvsem s spremembami na
obeh dosedanjih podrocjih (to sta: »Sola in okolje« ter » Ucitelj
in skupnosti«).

Zgornji nivo odlocitvenega drevesa pri ucencu bi lahko
izgledalo takole (globina drevesa je zopet odvisna od uporab-
nika, njegovih potreb in izkuSenj) — slika 16:

=@ uienci in polie bivanja
#-[E ucenc
+-[3 prijatelj in znanci
+-[3 starsi

Slika 16: Kriterij ucenci in polje bivanja

Torej je razdeljeno na same ucence, njihove prijatelje in
znance ter starSe in druge.

3.3.1 Ucenci

Zaenkrat bomo najvecji poudarek dali ucencem. Dejavnosti,
kjer ima lahko IKT vlogo pri vecji kakovosti ucenja in njego-
vega razvoja, razdelimo lahko na pouk in izven pouka, ¢eprav
so vse te dejavnosti vse bolj povezane (slika 17):

B ucenc
[+ izven pouka

Slika 17: Kriterij Ucenci
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a) Pouk in interesne dejavnosti

Predlagano odlocitveno drevo v tem delu (slika 18):

B pouk
=B naért
4] seznanjanje
: 4 sodelovanie
4] napredek
= izvedba
=3 individualizacia
=3 nacrt
- ] zmoznosti
4] lastnosti
4] okolie
4] pridobivanje
3 ozaveitena akbtivhost
=@ vsebine
4] pridobivanie
4] analizasinteza
: 4] predmeti
4 omdia
: ] e-skupnosti
- evalvacia
4 izvedba
=3 koristnost
4] pozitivno
4] negativno

Slika 18: Odlocitveno poddrevo kriterija Pouk

Za smiseln in ucinkovit pouk z IKT je potrebno sistema-
ti¢no nacrtovanje, kar zajema tudi seznanjanje ucencev z nacr-
ti (kje je smiselno vkljuciti IKT, kje bo pri pouku vsebovan
IKT, katere kompetence se bodo razvijale in kako so vkljucene
usmeritve in vizija Sole, nacionalni/mednarodni projekti in
priporocila, ...). Pri tem naj bodo ucenci ¢imprej vkljuceni
v nacrtovanje, kar posledicno pomeni prilagajanje nacrtov
ucencem, ucenci sami lahko prispevajo svoja interesna podro-
¢ja, katera orodja bo uporabljal, pa tudi podrobnosti, kateri
strokovnjaki so lahko v procesu ucenja vkljuceni. Koncno je
potrebno pri nacrtovanju opredeliti pri¢akovan napredek ucen-
ca v oZjem in SirSem smislu.

Sama izvedba poucevanja naj upoSteva ¢imvecjo, ¢e ne
kar celovito individualizacijo posameznega ucenca, in sicer
je IKT lahko ucinkovito orodje za nacrtovanje in spremljavo
njegovega napredka (kompetence, komunikacija in osebno-
stno rast), za kar je potrebno upostevati ucenceve lastnosti:
obstojeCe kompetence (zmoZznosti od psiholoskih, fizicnih
in mentalnih), domace okolje (socialno, urbano, kulturno),
inteligenco sprejemanja informacij (bralna, vizualna, avditiv-
na). Poleg tega naj pouk odraZa resni¢no spremenjeno vlogo
ucenca — tj. ozaveSCena miselno aktivna vloga v ¢im vec
dejavnostih tako z vsebinskega kot tehnoloskega vidika. Pri
vsebinskem vidiku gre predvsem za aktivne procese pred (tudi
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z morebitnimi drugimi strokovnjaki) in med poukom (razli¢ni
pristopi, oblike in metode dela) ter pri resni¢ni uporabi, sin-
tezi in analizi. Predmetov, kjer delo poteka na tak nacin naj
bo ¢imve¢, med seboj naj bodo vsebine povezane oz. naj se
nadgrajujejo. Uporabljene naj bodo razlicne vrste orodij, Se
posebej pa naj bodo uporabljena v razli¢ne namene. Evalvacija
pouka naj meri, kako se nacrt resni¢no izvaja ter katere so
resni¢ne koristi.

b) Izven pouka

V Soli je za ustrezno uporabo IKT potrebno skrbeti tudi
v Casu, ko ni pouka (odmori — knjiZnica, hodniki, ...), ter
izven Sole (doma, pri prijateljih, pri hobijih ...). Pomembna
pa je intuitivna uporaba tudi v drugih situacijah, krajih, sku-
pinah ljudi itd. Vsekakor se na tem podrocju premalo izko-
ris¢ajo potenciali, zato bo potrebno to podrocje Se razsiriti.
Odlocitveno drevo zaenkrat (slika 19):

= izven pouka

Slika 19: Kriterij Izven pouka

3.3.2 Prijatelji in znanci

Polje bivanja ucenca poleg pouka pomeni tudi njegove vrstni-
ke, soSolce, prijatelje in znance (slika 20):

B prijatelji in znanci

4] intermet
=3 vsebina

-4 interesne dejavnosti
ﬂ prosti &as in hobiji

Slika 20: Kriterij Prijatelji in znanci

Smiselna in potrebna uporaba IKT se kaZe predvsem pri
komunikaciji z njimi, tako v Zivo kot na daljavo (npr. preko
interneta, telefonov, ...). Se posebej naj bo vsebina komuni-
kacije razli¢na in pravilno uravnoteZena, kar pomeni da ni vse
namenjeno zabavi, ampak naj bo vkljucena tudi Solska snov
(predvsem raziskovalni del ali medsebojna pomo¢) ali intere-
sne dejavnosti. Pomembno pa je tudi ustrezno poznavanje in
smiselna uporaba ustreznih orodij za komunikacijo (v Zivo in
off-line), ustvarjalna orodja (delo s slikami, arhitektura itd.).

3.3.3 Starsi

Tretji bistveni element okolja ucencev pa so starSi — predlaga-
no drevo (slika 21):

= komunikacia
= Zola
4] administraciia
-4 pouk
4] domaia uporaba
4] otroci
= starsi
~4] organiziranie
-4 orodia
=@ napredek
4] strokovni
4] osebnostni
4] razumevanje

- stard

Slika 21: Odlocitveno poddrevo kriterija Starsi

Le-ti naj imajo ustrezno komunikacijo s Solo, kjer naj ima
IKT svojo vlogo predvsem pri informacijah, kjer ni potreben
socialni stik tako pri pedagoskem procesu kot tudi admini-
straciji Sole, sicer pa naj bo komunikacija z uciteljem v Zivo
ali ¢e drugace ni mozno, z uporabo on-line orodij, saj je pri
razreSevanju npr. vzgojnih problemov kontakt v Zivo (fizi¢no
ali na daljavo) edini primeren. Starsi naj bodo vec¢ vkljuceni v
nacrtovanje ucencevih novih kompetenc, hkrati pa bi morali
star$i posredovati povratne informacije o u¢encevih dejavnosti
in njegove IKT opreme doma. Poleg komunikacije Solo pa
je pomembna tudi komunikacija starSev s svojimi otroci, od
medsebojnega informiranja, skupnih dejavnosti, vzgoje oz.
celovitega osebnostnega razvoja (svetovanje, vrednotenje,
samostojnost, motivacija, spreminjanje obstoje¢ih vzorcev
pogleda na svet, ...). Komunikacija med starsi, pa naj poteka
7 ustrezno organizacijsko podpora Sole ali pa tudi s samoor-
ganizacijo starSev.

Kon¢no naj starsi prav tako skrbijo za svoj potreben
napredek (od strokovnega do osebnostne rasti, prilagajanje
lastnih ciljev z druZinskimi) in $e posebej naj razumejo, kako
lahko IKT prispeva kot pripomocek ter seveda, da digitalna
lo¢nica ne bo ved tako velika. Zato naj bodo starsi informirani
in sodelujoci pri pripravi in upoStevanju Solske vizije in nacr-
tov za uporabo IKT pri poucevanju in ucenju.

4 Zakljucek

Model prispeva k zmanjSanju moZnosti, da bi spregledali kaj
pomembnega, saj temelji na celovitem procesu informatizacije
Solstva. Izognemo se izolaciji in nestrateSkemu delu posa-
meznikov, ki pomembno prispeva k povecanju sodelovanja
in timskega dela. Z uporabo sodobne IKT je mozno doseci
novo kvaliteto v pogledu celovite obravnave Sole, sam aktiven
model pa je v podporo delu vodstvenega tima, obenem pa
zmanjSuje moZnost necelovitih ali napacnih reSitev. Kar pa nas
predvsem zanima je, ali bodo posredno Sole razvijale kreativ-
no poucevanje in ucenje. Za model Zelimo, da omogoca upo-
rabnikom, da si postavijo ogledalo in jih vzpodbuja k iskanju
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novih reSitev in pristopov. Tak pristop naj zajema vkljucevanje
klju¢nih kompetenc in indikatorjev kakovosti Sol, usklajenih v
evropskem ali SirSem merilu ter predlaganih drugih standardov
na podrocju informatizacije Solstva.

V prakticnem oziru model torej sluZi predvsem vod-
stvenemu timu procesa informatizacije na Soli pri upravlja-
nju razvoja Sole in posameznikov. Na osnovi samoocenitve
bodo vodstveni timi lazje in bolj zanesljivo sprejemali svoje
odlocitve, se bolje zavedali moZnosti ucinkovitega procesa
samoevalvacije in bili sposobni identificirati Zelene rezultate
in cilje. Model bo prispeval k poenotenemu pristopu v praksi
in omogocal ve¢jo razumljivost procesov vodstvenim delav-
cem, uciteljem, uCencem, starSem in drugim. Poenotenje bo
pripomoglo k primerljivosti in nadaljnji obravnavi procesov
informatizacije Solstva in tako tudi nov korak napoti raziskav s
podrocja informatizacije Solstva, s poudarkom na spremembah
pri pouku, administraciji itd.

Kakovost modelu zagotavljamo tudi na podlagi uporablje-
nih standardov v mednarodnem prostoru, s tem bomo sloven-
ske Sole lazje primerjali z drugimi. Model smo razvijali ve¢
let, vklju€eno pa je bilo tako teoretino znanje kot prakti¢ne
potrebe na Solah, ter vsi nivoji od ucitelja do zaposlenih na
Ministrstvu za Solstvo in Sport.

Model je potrebno validirati in verificirati in ga glede na
rezultate dopolniti, tudi glede na psiholoske in sociolo$ke zna-
Cilnosti uporabnikov. Verificiral se bo z oceno $ol in ta analiza
bo dala kriti¢no oceno vsebine in izvedljivosti.

Razvit model torej omogoca evalvacijo sprememb na
podrocju informatizacije posamezne Sole, poleg tega pa se
Sole lahko med seboj tudi primerjajo in tudi na podlagi tega
nadgrajujejo procese, torej z model prispevamo k izboljSavi
informatizacije Solstva nasploh.
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Franci Pivec

Codes of Ethics and
Codes of Conduct for
Using ICT in Education

Codes of conduct and codes of ethics
are a way of ensuring that positive impact in
the community prevails. Tertiary education
environments that have standardised ICT
management show higher quality of perfor-
mance if compared to those that have not yet
standardised it. Moreover, characteristic of
these environments is their strong willing-
ness for change. University is a place of
scientific communication and, thus, ICT and
especially the Internet represent the entry
point into a new developmental phase to
which the best universities are strongly ded-
icated. In this way, ethics returns to the core
of the mission undertaken by higher educa-
tion institutions. Many countries around the
world are adopting National Educational
Technology Standards (NETS) that have
been developed and are continuously updat-
ed within the ISTE Association and at the
same time represent a code of conduct for
students, faculty teachers, administrators
and all others involved in high-quality study.
Those standards must be supported by
codes of ethics as they depend on the
compliance with the relevant moral
values.

Keywords: code of conduct, code of
ethics, ethical maturity, idea of university,
National Educational Technology Standards
(NETS), ISTE

Bojan Klemenc, Peter Ciuha,

Franc Solina

Educational Possibilities
of the Project Colour
Visualization of Music

We propose a system of colour visu-
alization of music based on a system of
colour signs, which are connected to musi-
cal tones. Tones, which are in harmonic
relationships, are represented by related

colours. First, we outline the foundations on
which the system of colour signs is based
— the mathematical model of harmony. We
discuss several possibilities of visual repre-
sentation of expressive elements of music —
melody, composition, rthythm and harmony.
These relationships enabled us to develop
a computer program that employs these
elements for visualization. The program
mimics human perception in which the parts
are determined by the perception of the
whole. Furthermore, the program enables
the development of tools that can enhance
music understanding during listening or
performing. Music performance can acquire
a new quality with the use of interactive
coloured musical instruments, which by
using colours show the performer different
possibilities for forming musical harmonies
and thereby change the composing of music
into a game and attractive colour-aural jour-
ney. Here we stumble upon a challenge for
educational science and methodology: how
to use such upcoming multimedia tools.
These tools would bring the processes of
learning and playing a game closer together
since playing games is a child’s most natural
form of functioning. Furthermore, in the
area of artistic creation we can once again
establish a balance between our logical and
intuitive nature.

Keywords: visualization, music, col-
ours, learning, creativity

Matija Lokar, Boris Horvat,

Primoz Luksi¢, Damijan Omerza

Baselines for the
Preparation of
Electronic Textbooks

TThe NAUK group (Advanced
Learning Blocks group; http://www.
nauk.si) is engaged in the development
of theoretical and practical concepts of ICT
use in all levels of education. Recently, the
proposed introduction of electronic text-
books (e-textbooks) has become a major
topic nationwide in Slovenia. There are
multiple dilemmas to be solved, e.g. what
a modern e-textbook is, what it should
include, in what way should it differ from
conventional textbooks, what tools and tech-

nologies should be used for its creation, etc.
This paper attempts to make recommenda-
tions, which we believe should be followed
by all the authors of e-textbooks.

Keywords: e-learning, electronic text-
books, e-content, recommendations

Borut Campelij,

Viadislav Rajkovi¢, Eva Jereb

Assessment Model of the
School Informatisation

Information and communication tech-
nology is one of the most important tool in
the modernization of the school’s lessons
and efficiency of the school administration.
Schools need the guidelines how to reach
e-competences at all levels and areas. We
developed on the base of DEX methodol-
ogy the hierarchical multiple attribute deci-
sion making model of the evaluation of the
school informatization. The model shows to
the school the existing situation of informa-
tisation and helps it to recognize the way for
further development and necessary changes.
Three main areas of school informatisation
are: school and environment, teachers and
community, pupils and living area.

Key words: school, ICT, level infor-
matisation, evaluation, selfevaluation, lea-
dership

Mojca Bernik, UrSka Modrijan

Model for Assessing
Adult’s Education
Institutions

Recently, exposed is the process of
lifelong learning as a process of individu-
als’ continuing education. In this process
of education, the individual often faces the
dilemma of which educational institution
should choose to get an optimal knowledge
according to his requirements. In Slovenia,
the number of educational institutions has
recently increased significantly, and the
individual can easily lose an overview upon
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their content and quality. Therefore, we
developed in this article an evaluation model
of institutions for adults’ education using
multi-attribute decision making methods.
On the basis of rules that represents a com-
bination of the required values of different
parameters, we defined a knowledge base
in expert system Dex-i, and we analyzed an
individual educational institutions accord-
ing to their offer. The article represents
usage of decision support model in four
chosen educational institutions.

Key words: lifelong learning, adult

learning, multi-attribute decision making,
expert system

Branka Balantic,

Branka Jarc Kovacic,
Zvone Balanti¢

Development
Strategies for Quality
Implementation of
Vocational Education

Correct work in vocational school
development demands appropriate quality
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approach. Quality needs to be assessed by
self-evaluation considering quality indica-
tors. As quality needs to be measured self-
assessment can be used. In the past self-
assessment was non-systematic and only
intuitive. The research is focused on deter-
mining objective indicators and preparation
of vocational school strategic plan.

For comprehensive quality assessment
many quality assurance instruments can
be used (outside evaluation, inside eval-
uation, revision, certificating...). In arti-
cle selected element of inside evaluation
(self-evaluation) is discussed. For such
evaluation SWOT (Strengths, Weaknesses,
Opportunities, Threats) analysis is appropri-
ate. SWOT analysis delivers school basic
information which enables it source acqui-
sition and capacity needed for competitive-
ness on its working field.

TOWS matrix shows individual strate-
gies which follow opportunities, strategies
which will overcome weaknesses, strategies
for vulnerability reduction and strategies
which are basis for protection plan.

Atrticle provides reliable strategy fore-
cast. This strategy is based on compre-
hensive analysis of advantages and disad-
vantages of university program realization.
Commissions for monitoring and quality
assurance are established on vocational
schools. Commission establishment and
role is defined in article 15 of Vocational

education act. Beside known recommenda-
tions SWOT analysis and TOWS matrix
can recognize mutual relations which can
be modeled into suitable, efficient and
especially real strategy. Article describes
strategy design using presented analysis
techniques.

Key words: Vocational school, quality,
SWOT, TOWS
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Donatorji izgradnje stavbe
UM Fakultete za organizacijske vede

ADRIA AIRWAYS - Slovenski letalski prevoznik d.d.
Kuzmiceva 7, 1000 LIUBLJANA

ARBORETUM
Vol¢ji potok 3, 1235 RADOMLIE

ALPETOUR REMONT d.d.
Ljubljanska 22, 4000 KRANJ

ATOTECH - Kemicna tovarna Podnart d.d.
Podnart 24, 4244 PODNART

AVTOTEHNA d.d.
Slovenska cesta 54, 1000 LIUBLJANA

BIGRAD
Kolodvorska 37d, 2310 SLOVENSKA BISTRICA

BRDO - PROTOKOLARNI SERVIS
Predoslje 39, 4000 KRANJ

DEDALUS d.o.o.
Dunajska 156, 1000 LJUBLJANA

DELO - Casopisno in zaloznisko podijetje d.d.
Dunajska 5, 1509 LJUBLJANA

DOMEL d.d. - Elektromotorji in gospodinjski aparati
Otoki 21, 4228 ZELEZNIKI

DOMPLAN d.d.
Bleiweisova cesta 14, 4000 KRANJ

ELEKTRO GORENJSKA Javno podijetje za
distribucijo elektriCne energije, d.d.
Bleiweisova cesta 6, 4000 KRANJ

ELEKTROTEHNISKO PODJETJE d.d.
Ulica Mirka Vadnova 11, 4000 KRANJ

EL - VER, Elektroinstalacije Zvonko Verli¢ s.p.
Strelika 150, 2000 MARIBOR

ETIKETA Tiskarna d.d.
Industrijska ulica 6, 4226 ZIRI

EXOTERM Kemicna tovarna, d.d.
Struzevo 66, 4000 KRANJ

FOTO TIVOLI d.o.0.
Cankarjeva 7, 1000 LJUBLJANA

GORENJSKA BANKA d.d.
Bleiweisova 1, 4000 KRANJ

GORENJSKA PREDILNICA d.d.
Kidriceva cesta 75, 4220 SKOFJA LOKA

GORENJSKITISK d.d.
UL Mirka Vadnova 6, 4000 KRANJ

GRADBINEC GIP d.o.o.
Nazorjeva 1, 4000 Kranj

GRATEX d.o.o.
Spodnja Regica 81, 3270 LASKO
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HIT d.d. Nova Gorica - Hoteli igralnica turizem
Delpinova 7a, 5000 NOVA GORICA

HTG - Hoteli Turizem Gostinstvo d.d.
Partizanska cesta 1, 6210 SEZANA

IBM Slovenija d.o.o.
Trg Republike 3, 1000 LIUBLJANA

IBI Kranj - Proizvodnja zakarskih tkanin d.d.
JelenCeva ulica 1, 4000 KRANJ

ISA Anton Mernik s.p. - Izvajanje sanacij v gradbenistvu
Kolodvorska ulica 35¢, 2310 SLOVENSKA BISTRICA

ISKRAEMECO, d.d.
Savska Loka 4, 4000 KRANJ

ISKRA - Iskra avtoelektrika d.d.
Polje 15, 5290 SEMPETER PRI GORICI

ISKRA - Industrija sestavnih delov d.d.
Savska loka 4, 4000 KRANJ

ISKRA INSTRUMENTI d.d.
Otote 5a, 4244 PODNART

ISKRATEL - Telekomunikacijski sistemi d.o0.0., Kranj
Ljubljanska cesta 24/a, 4000 KRANJ

ISKRA TRANSMISSION d.d.
Stegne 11, 1000 LJUBLJANA

Izredni Studenti FOV

JELOVICA d.d.
Kidri¢eva 58, 4220 SKOFJA LOKA

JEROVSEK COMPUTERS, d.o.o0.
Breznikova 17, 1230 DOMZALE

KOGRAD GRADNJE d.o.0.
Preradoviceva ul. 20, 2000 MARIBOR

KOMUNALNO POD JETJE GORNJA RADGONA p.o.
Trate 7, 9250 GORNJA RADGONA

KOPIRNICA DEU s.p.
Kidriceva 55a, 4000 KRANJ

KOVINAR d.o.0. Vitanje
Kovaska cesta 12, 3205 VELENJE

KRKA, d.d., Novo mesto
Smarjeska cesta 6, 8501 NOVO MESTO

KRKA ZDRAVILISCA - Zdraviliske,
turistiéne in gostinske storitve d.o0.0.
Germova ulica 4, 8501 NOVO MESTO

LESNA Lesnoindustrijsko podijetje d.d.
Pod gradom 2, 2380 SLOVENJ GRADEC
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LETNIK SAUBERMACHER d.o.0. POSTA SLOVENIJE d.o.o.

Sp. Por¢ic 49, 2230 LENART V SLOVENSKIH GORICAH Slomskov trg 10, 2000 MARIBOR
LINIJA - Rajko Flerin, s.p., Slikopleskar PRIMORGJE d.d.

in ¢rkoslikar
Britof 284, 4000 KRAN]J

LJUBLJANSKE MLEKARNE d.d.
Tolstojeva 63, 1000 LIUBLJANA

LUKA KOPER d.d.
Vojkovo nabrezje 38, 6000 KOPER

MAGNETOMEDICINA d.o.o.
Trzaska cesta 468, 1351 BREZOVICA PRI LJUBLJANI

MARMOR HOTAVLJE d.d.
Hotavlje 40, 4224 GORENJA VAS

MAT d. o. 0.
Orlova 12 a, 1000 LIJUBLJANA

MEHANIZMI - Iskra Mehanizmi d.d. Lipnica
Lipnica 8, 4245 KROPA

MERCATOR - TRGOAVTO d.d. - Trgovina, servis
Pristaniska 43/a, 6000 KOPER

MERCATOR - PC GRADISCE d.d.
Golijev trg 11, 8210 TREBNJE

MERCATOR-OPTIMA - InZeniring d.o.o.
Breg 14, 1000 LIUBLJANA

MERKUR - Trgovina in storitve d.d. KRANJ
Koroska cesta 1, 4000 KRANJ

MESNA INDUSTRIJA PRIMORSKE d.d.
Panovska 1, 5000 NOVA GORICA

MICROSOFT d.o.o0.
Smartinska cesta 140, 1000 LIUBLJANA

MOBITEL d.d.
Vilharjeva 23, 1537 LJUBLJANA

OBCINA RADOVLJICA

Gorenjska cesta 19, 4240 RADOVLIICA
Opravljanje del z gradbeno mehanizacijo
MARJAN RAZPOTNIK s.p.

Krade 8, 1411 IZLAKE

OPTIMA - Podijetje za inZeniring 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.
PivovarniSka ulica 2, 1001 LIJUBLJANA

POSLOVNI SISTEM MERCATOR d.d.
Dunajska cesta 107, 1000 LIUBLJANA

POSLOVNI SISTEM - ZITO LJUBLJANA d.d.
Smartinska cesta 154, 1000 LIUBLJANA

POSLOVNO PRIREDITVENI CENTER -
GORENJSKI SEJEM Kranj d.d.
Stara cesta 25, 4000 KRANJ

Vipavska cesta 3, 5270 AIDOVSCINA

REGIONALNI CENTER ZA RAZVOJ d.o.o.
Cesta zmage 35, 1410 ZAGORIJE OB SAVI

SATURNUS - AVTOOPREMA d.d.
Letaliska c. 17, 1001 LJUBLJANA

SAVA - Gumarska in kemi¢na industrija d.d.
Skofjeloska 6, 4502 KRANJ

SIEMENS d.o.o0.
Dunajska cesta 22, 1000 LJUBLJANA

SLOBODNIK JOZE

Generalni ¢astni konzul RS v Kanadi

SLOVENIJALES PRODAJNI CENTRI
Dunajska cesta 22, 1000 LJUBLJANA

SLOVENSKE ZELEZNICE d.d.
Kolodvorska ulica 11, 1000 LJUBLJANA

SVEA LESNA INDUSTRIJA d.d.
Cesta 20. julij 23, 1410 ZAGORIJE OB SAVI

SUROVINA d.d. MARIBOR
Pobreska cesta 20, 2000 MARIBOR

TELEKOM SLOVENIJE d.d.
Cigaletova 15, 1000 LJUBLJANA

TERME MARIBOR Zdravstvo, turizem,
rekreacija d.d.
UL heroja Slandra 10, 2000 MARIBOR

TERMO d.d. - Industrija termi€nih izolacij
Trata 32, 4220 SKOFJA LOKA

TERMOELEKTRARNA TOPLARNA Ljubljana d.o.o.
Toplarniska 19, 1000 LIUBLJANA

TOVARNA KLOBUKOV SESIR d.d.
Kidriteva 57, 4220 SKOFJA LOKA

TRIMO InZeniring in proizvodnja montaznih
objektov d.d.
Prijateljeva 12, 8210 TREBNJE

UNITAS - Tovarna armatur d.d.
Celovska cesta 224, 1107 LIUBLJANA

USTANOVA SLOVENSKA ZNANSTVENA
FUNDACIJA
Stefanova 15, 1000 LJUBLJANA

ZAVAROVALNICA TRIGLAV, d.d.
Miklosiceva cesta 19, 1000 LJTUBLJANA

ZVEZA RACUNOVODIJ, FINANCNIKOV IN
REVIZORJEV SLOVENIJE
Dunajska cesta 106, 1000 LIUBLJANA

ZIVILA KRANJ - Trgovina in gostinstvo d.d.
Cesta na Okroglo 3, 4202 NAKLO

ZITO GORENJKA d.d.
Rozna dolina 8, 4248 LESCE
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