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Facing the knowledge challenges of 
21st-century society with an outdated 
education system can only be done with 
an integrated approach blending 
technology, the best teaching techniques 
and top educators.

individual’s needs, still prefer to try to 
unify the learners, often disregarding 
and denying them the right to disagree, 
think differently or perceive things in 
another way. It is, of course, important 
for the school system to provide learn-
ers with the ability to read and write 
flawlessly, but mastering reading and 
writing should not be the only goal of 
educating an individual. The school 
system should allow and encourage 
individuals who can go beyond the 
reading and writing pattern and are 
able to think and express themselves 
in other ways or by other means. The 
inability to differentiate between the 
learner’s “ability to learn” and the 
“talent of being gifted” can forever 
ruin an individual’s career and destroy 
a bright future. And, above all, the cur-
rent school system is not competent to 
give learners a vision of the world as it 
could be, instead merely offering them 
the world as it is. Along with a marking 
system based on the reproduction of 
acquired fact to a certain percentage 
level, this is what makes the current 
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A 19th century school system for the chal-
lenges of the 21st-century knowledge soci-
ety?

If we take a look at photos of the same working processes, everyday activi-
ties, cultural or urban landscape with a time difference of 100 or 50 years, we 
notice revolutionary changes. Revolutionary changes in the way things look, 
the way people behave and the way things work. Technology has penetrated 
everywhere. Even if unseen in foreground, it is definitely there in the back-
ground, making it all possible. But if we were to take a closer look at a photo 
of an elementary school classroom from 50 years ago and from the present 
day, we would notice very few changes. For most of the world, the teaching 
techniques of “chalk and talk“ are still in place. We have all this technology 
surrounding us, all these gadgets and services, yet the very key aspect of 
all of our progress – the learning process – has been literally unchanged for 
a century or more. The school system as we still know and very much use it 
today was created in the industrial era. It was back then that parents were no 

longer able to look after their children 
at home as they started working in 
factories, which, at the same time, 
required specifically skilled labour 
to be trained for the job. These were 
the two key factors in establishing 
a school system for everyone. The 
school system, which was based on 
the principle of “one size fits all”, put 
together individual children in clusters 
of 20 or 30, regardless of their talents, 
motivation, background or any other 
characteristics, and offered them the 
same content in the very same way. 
Although no two single individuals are 
alike, this system enforced the per-
ception of everybody being the same. 
The school system of the industrial 
era evolved slightly in the post-indus-
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trial period and reached its zenith by 
the mid-20th century, but failed com-
pletely to change, modernise, update 
and adapt to the coming of the infor-
mation and knowledge societies. 
Suddenly, the technology bubble 
exploded. New gadgets and new 
ways of doing things were available, 
and, above all, there was immediate 
access to all this information avail-
able in so many ways from every-
where. Learners were eager to pick it 
all up, leaving their teacher, mentors 
or tutors far, far behind. 

Knowledge and 
skills credibility gap
The new, technologically based society 
was immediately adopted by compa-
nies and their employees. They had no 
choice but to adapt to new methods 
of doing business if they wanted to 
survive on the market. The school 
system, however, does not compete on 
the market at all, so felt no immediate 
threat or need to change. Most cur-
ricula are still filled with matter merely 
to fill them, rather than with the goal of 
providing learners with the knowledge 
and skills actually required these days. 
Schools that were supposed to support 
and nourish diversity, and listen to each 

TRAINING CONTENTS

Network Technologies
• Basics of TCP/IP and Ethernet 
• MPLS I
• MPLS II
• Virtual Private Networks
• QoS in IP/MPLS
• Transport Networks
• Metro/Carrier Ethernet Technology
• Optical Access Networks
• Security in IP
• IPv6 I
• IPv6 II
• Security in IPv6
• Routing in IP Networks
• Multicast in IP Networks
• Mesh and »Ad-hoc« Networks
• Peer-to-Peer Systems
• Convergent Networks Management
• Telecommunications Management
• Telecommunications Engineering
• ATM I
• ATM II

Signalling and Communication 
• Architectures
• NGN Signalling
• PSTN Signalling (SS7)
• SIGTRAN

• Voice over IP
• Session Initiation Protocol
• Next Generation Networks – NGN
• IP Multimedia Subsystem – IMS
• IMS and NGN Service Creation 

Environment 
• Service Development in IMS/NGN
• Security in VoIP/IMS
• IMS Authorization, Authentication 

and Billing
• 3Play Services

Wireless Technologies
• Positioning Services and Navigation
• Satellite Communications and 

Positioning Services
• Basics of RFID and NFC
• Basics of Bluetooth and ZigBee
• Wi-Fi Networks
• Wi-MAX Networks
• Terminal Equipment GSM/UMTS
• Data transfers in 3G/4G Networks

Cisco Network Academy
• CCNA 1 – Network Fundamentals
• CCNA 2 – Routing Protocols and 

Concepts
• CCNA 3 – LAN Switching and 

Wireless
• CCNA 4 – Accessing the WAN
• Cisco WLAN

• CCNA Security
• CCNP 1 – Building Scalable 

Internetworks
• CCNP 2 – Implementing Secure 

Converged • Wide-Area 
Networks

Information Technologies
• Java I
• Java II
• Java III
• Java IV
• PHP
• WEB 2.0
• Basics of Linux
• Planning for All and E-accessibility

Hardware and Embedded 
Systems

• Hardware Platforms x86 
• Embedded Systems

Multimedia Technologies
• IPTV
• Basics of Video Production
• Recording and Editing
• Digital Video Encoding
• TV Production and Playout Systems
• Digital Video Broadcasting and 

Mobile TV
• Flash CS4 I

Andrej Gregorc

The University of Ljubljana



100 101

school system in most of the world 
completely out of touch with reality. 
Such a system can not accurately 
respond to the needs of the market, 
the needs of the economy, the com-
panies, institutions, or the knowledge 
and know-how think-tanks. It can only 
continue to produce candidates that 
were able to achieve a certain degree 
of reproductive capability within a 
certain field, in many cases master-
ing outdated content. What we face 
today is a huge ““credibility gap” 
between the skills and knowledge 
that companies need and expect 
from young people at the end of their 
formal education and what the school 
system actually offers. It is this cred-
ibility gap that has forced companies 
to start carrying out their own tests, 
pre-employment selections or estab-
lishing their own methods for grad-
ing the capabilities of candidates. At 
this point, luckily, the school system 
responded and realised that it was 
high time for a change, or, more accu-
rately, a revolution.

or even more if added value in other 
sectors is taken into consideration. 
Advanced information and telecommu-
nication technologies and solutions are 
developing at an extremely high pace, 
and are nowadays present in all areas 
of life, work and spare time. The infor-
mation era, especially in its technolo-
gies for communication, has greatly 
changed the behaviour and the every-
day lifestyle of the society, and has also 
had a drastic influence on the process 
of education and knowledge acquisi-
tion. In the past, obtaining a formal 
education at a university level more 
or less sufficed for the whole career, 
with knowledge only required to be 
occasionally updated and refreshed. 
Over the past few decades, the “life 
expectancy” or the usable duration of 
acquired knowledge has been shorten-
ing continuously. Reaching the formal 
university education level now repre-
sents only an initial stage in the process 
of sustaining a knowledge level, and 
especially the ability to use acquired 
knowledge in the following years. The 
latter requires constant contact with an 
individual’s professional environment, 
knowledge and know-how expan-
sion, upgrading and specialisation. 
The former once-in-a-lifetime process 
of schooling has been replaced with 
a life-long process of education and 
continuous learning. Simultaneously, 
the enormous amount of information 
available and the large spectrum of 
skills needed to successfully perform 
a highly demanding professional task 
have shifted the emphasis from narrow, 
specialised knowledge fields to wider, 
interdisciplinary or multidisciplinary 
knowledge and abilities. Information 
formerly only available in study books 
can now be accessed anytime from 
anywhere, as well as updated with new 

Challenges of pres-
ent-day education
Information and telecommunication 
technologies and services (ICT) have 
become an essential part of the social 
and economic infrastructure. It is esti-
mated that ICT contributes over 40% 
of productivity growth in Europe and 
accounts for 4.5% of European GDP, 

findings almost 
i n s t a n t l y . 
The ability to 
quickly f ind, 
interpret and 
crit ically use 
all the informa-
tion available 
has  become 
the key aspect 
of digital l it -
eracy. Informal 
k n o w l e d g e 
e x c h a n g e s 
and contacts 
through various 
online social 
networks,  as 
well as numer-
ous websites 
with user-gen-

erated content have saturated the time 
which was dedicated to learning “the 
good old way” in the past. We must 
not be over-enthusiastic about the new 
trends. However, fearing or blocking 
access to sites of this type results in just 
the opposite effect to that intended. 
The timeframe of the workday has 
changed from 9–5 to almost 24 hours, 
and this must adequately be mirrored 
in the availability of educational con-
tent with the help of distance-learning 
technologies. The recent rapid and 
ongoing political changes in the larger 
European region, and globally, which 
have enabled unrestricted flow and 
exchange of people, goods, ideas and 
knowledge, have greatly stimulated 
the intermingling of different sciences 
as well as cultural diversity. All of the 
above-mentioned processes are strong 
contributing factors, which must drive 
universities, faculties and other scien-
tific, research and educational institu-
tions towards establishing types of 
educational and research environment 
that will better address and serve the 
needs and challenges of modern edu-
cational and research trends.

Connecting ICT 
technologies, 
various teaching 
approaches and 
top-notch lecturers
The Laboratory for Telecommunica-
tions at the Faculty of Electrical Engi-
neering realised the potential of new 
technologies in education at the very 
beginning. Already, in the early and 

mid-90s of the previous century, the 
laboratory was working in the direction 
of integrating the latest technologies 
into educational processes, as well as 
changing methods of teaching, assess-
ment and communication with learn-
ers. The laboratory was among the first 
in the country to establish its own web 
page, with relevant information from 
the ICT field and learning content avail-
able on-line. In the late 90s, the labora-
tory developed and successfully used 
a complete e-learning system named 
E-CHO, which consists of a Learning 
Management System (LMS) as well 
as a Learning Content Management 
System (LCMS) and was the result of 
laboratory’s own research, knowledge 
and several years of development. The 
platform supports a state-of-the-art 
distance-learning system, which can be 
adapted for any content in any field or 
for any customer. The system is con-
stantly being upgraded and updated 
with the latest technological develop-
ments. The laboratory’s solutions were 
introduced into a number of large Slov-
enian corporate environments, such 
as Telekom Slovenije, Nova Ljubljan-
ska Banka, Mobitel, the Ministry of 
Defence and others. The laboratory 
also co-operates with academic and 
school environments in Slovenia and 
abroad. LTFE is the co-ordinator of the 
national project “Complete e-learning 
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Introduction on the National Scale in 
Slovenia”, which aims to develop a 
“Slovenian National E-learning Strat-
egy”.
The direction of knowledge interweaves 
with project work and entrepreneurial 
challenges and is being complemented 
with multimedia training. We are able 
to maintain this mode of operation 
thanks to the experienced team of 
laboratory associates from various 
fields of expertise, extensive pedagogi-
cal experience, numerous successfully 
implemented projects, excellent condi-
tions and equipment for research and 
development, topped with 60 years of 
presence and experience in the field of 
ICT in Slovenia. Besides regular faculty 
work with students, the laboratory 
now offers over 50 different courses, 
which are organised as training, work-
shops, lectures, demonstrations or 
laboratory work, all complemented 
and supported by e-learning, especially 
as a pre- and post-course activity. With 
all the technological possibilities, it 
is, however, important not to forget 
the basic relationship of student-tutor 
interaction. At LTFE, we always strive to 
provide our customers and individual 
learners the best possible combination 
of ways and methods of training, tai-
lored to their specific interests, needs 

and characteristics. Our premises fea-
ture the latest available technology, in 
lecture halls and a multimedia centre, 
as well as in laboratories and research 
rooms. 

The Advantages of 
“Real Learning” with 
LTFE
The broad spectrum of educational 
activities offered by LTFE is based on 
decades of successful work in research 
and development projects. The results 
of these projects and the technologies 
used are directly incorporated into 
educational activities, which therefore 
mirror real-life situations in existing busi-
ness projects. There are no professional 
lecturers within LTFE. All lecturers, 
tutors, mentors and teachers working 
with LTFE are constantly working on 
research project in the fields they cover 
when lecturing, which assures that 
they are highly trained practically as 
well as theoretically, and can give learn-
ers an insider’s view of the subject. The 
experts and researchers working with 
LTFE all have extensive research and 
pedagogical experience and mostly 
cover several different fields or topics, 
which allows for blending of different 
content in educational activities to pro-
vide exactly what learners expect. The 
educational activities of LTFE include 
distance learning (especially as part 
of pre- and post-training), along with 
lectures, workshops with hands-on 
experience, and demonstration and 
laboratory work on state-of-the-art 
equipment. The distance-learning 
system enables participants to access 
the notes of the training, as well as 
abstracts and other training-related 
material online. They can keep in 
touch with themselves as well as with 

t h e i r  m e n t o r s 
after the end of 
the training. This 
means that partici-
pants in LTFE train-
ing activities can 
always refer to LTFE 
experts for further 
questions, clarifi-
cation or practical 
advice, even long 
af ter they have 
taken part in an 
educational activ-
ity. All LTFE train-
ing activities are 
carefully chosen 
to reflect the latest 

technological trends and needs of the 
ICT field and are constantly revised, 
updated and upgraded. Working in 
small groups makes activities more per-
sonal and allows tutors to address the 
needs of each individual participant. 
The level and depth of the content 
within training can always be adjusted 
to the knowledge level and previous 
experience of the participants. After 
successfully completion of the train-
ing activity, the Faculty of Electrical 
Engineering issues a certificate to each 
participant, which can be an important 
reference in their careers.

OpenLab – Encour-
aging young people 
to careers in rel-
evant fields
The economic downturn the world 
faced in 2009 risks endangering and 
further limiting investment into ICT 
research and development, which is 
why the government must intervene 
and provide the means to prevent 
this happening. In times of crisis, intel-
lectual capital and knowledge gain in 
importance, which is why such fields 
require even more funding to further 
enhance their potential. Co-operation 
is again the key word, regardless of 
whether it is among companies, institu-
tions, faculties or independent scien-
tists. Talented young individuals should 
be encouraged to take an active part in 
technological development, must get 
the best possible education the school 
system can provide, and should be 
steered towards the most potentially 
rewarding fields within the economy. 
The Faculty of Electrical Engineer-
ing, despite the looming recession, 
opened OpenLab in June 2009, as a 
centre for stimulating creativity among 
young people in the city of Kranj. The 
centre offers young people a creative 
environment, opportunities for project 
work, research and entrepreneurship 
experiences, promotes innovative tech-
nologies and provides a gathering 
place where youngsters can meet 
their friends as well as ask questions 
and discuss their ideas with tutors or 
talk to ICT experts. The centre stimu-
lates interdisciplinary knowledge and 
careers within ICT, and enables young 
people to spend their spare time in a 
creative manner. OpenLab is a non-
profit organisation with open doors to 
every individual who can bring their 
own technological ideas or input. It 

was established with the support of 
high-tech companies of the region, as 
well as from the rest of the country. 
It boosts top-quality equipment and 
appropriate space for informal gather-
ing. Its activities comprise numerous 
workshops, lectures, seminars, summer 
schools, presentations, technology 
evenings, project work and competi-
tions. All of the latter are designed to 
support talented young people on 
their way towards becoming leading 
experts in the ICT of tomorrow. After 
successful completion and final imple-
mentation of the pioneering project in 
Kranj, several other similar centres are 
scheduled to open across the country, 
especially in educationally underprivi-
leged regions.

ICT as the key ele-
ment of future global 
development

Besides the problem with the educa-
tion system, human society today 
faces other problems and challenges, 
which can, if left unresolved for too 
long, even endanger its own existence. 
With many global issues requiring 
immediate attention, ICT technology 
can be used extensively to facilitate the 
required efforts. The user in such work 
must be absolutely considered as the 
centre of the development model. The 
technology must only provide or help 
to achieve what the user requires. One 
of the most evident applications is in 
the problem of global climate change, 
which cannot be denied or ignored. 
Even if all current scientific predictions 
of climate change are wrong, the col-

lateral damage of fighting against it is 
almost non-existent. However, if only 
part of the predictions are correct, not 
responding or reacting is likely to lead 
to unforeseen, and perhaps even lethal, 
consequences. Combating global cli-
mate changes gives mankind a unique 
opportunity – to fight against itself. This 
is the only “war” in the history of man-
kind in which there is no enemy, or no 
other side, only “us”. This gives us the 
again never before seen opportunity to 
face ourselves, our lifestyles and to for-
ever drastically change our patterns of 
social behaviour. In this fight, ICT can 
be a leading element. Technological 
development must take into considera-
tion nature, its cycles and characteris-
tics. It cannot and should not only be 
short-term profit-oriented. Electrical 
and electronic devices and services 
must be created in such a way that 
they can be used over a longer period 
of time, at least several years, and can 
only be upgraded if required. The area 
of e-learning, based on and integrated 
with modern ICT technologies, is one 
of the main driving forces of sustain-
able development and the progress of 
an information-based society in Europe 
and the world. E-learning applications 

and related content support the rise 
in information and electronic literacy 
and enable a decrease in the digital 
divide across the world. Available ICT 
tools, services and technologies must 
be used to a greater extent to intro-
duce paperless business operations, a 
decrease in migrations and business 
travel and digitalisation of all aspects 
of operations and management. It 
is estimated that ICT can contribute 
between 15 and 40% to reductions 
in greenhouse gas emissions due to 
implementation of intelligent transport 
systems, smart buildings, improved 
management of energy networks, 
better logistics and a reduction in 
travel. ICT technologies should play a 
crucial role in the transition of develop-
ing countries, since they can provide 
the necessary support to omit one or 
more development stages and there-
fore greatly reduce environmental 
effects. ICT is also indispensable in 
facing modern-day European social 
challenges, e.g. sustainable health care, 
comfortable ageing, enhanced safety, 
security and privacy, energy efficiency, 
smart traffic systems, etc.

The University of Ljubljana


