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I ntroduction
Center for Information and Communication Technologies (CICT), located at Technical

University of Denmark (DTU) has for many years use ICT as an integral part of its teaching.
This paper outlines how ICT and e-learning are used for providing teaching to students
outside the campus of the Technical University of Denmark, where CICT islocated. The
paper will focus on e-learning used for postgraduate training, as e-learning is deemed to have
the largest potential in this area. Postgraduate studerts will most often be full time employed
elsewhere, and find it inconvenient to make frequent travels to CICT.

In order to put these experiences into perspective, different concepts for e-learning and their

suitability as learning methodologies in different contexts are first discussed.

What is e-learning?
The ideaof using computers as a learning tool is almost as old as the computer, and e-learning

isone out of several concepts, which are used for describing a host of new learning
methodol ogies using e-learning in parts of or in the entire learning process. Concepts like
flexible learning, distance learning, tele learning and computer supported learning cover to a

wide extent use of similar learning methodologies.

The EU e-learning Action defines e-learning as “the use of new multimedia technologies and
the Internet to improve the quality of learning by facilitating access to resources and services
aswell as remote exchanges and collaboration.”* This definition is rather broad asit neither

specifies the kind of learning methodologies nor the kind of technol ogies supporting it
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(multimedia technologies may cover aimost any kind of computer based applications). It does
however distinguishitself from distance learning, which can be done without use of ICT
technology. Moreover distance is not a necessary condition for application of e-learning,
although one of the most important advantages by e-learning is the flexibility it offers with
regard to distance.

E-learning can be facilitated by use of the Internet or any other type of communication
technologies but not necessarily. Elearning per se does not demand any type of on-line

aCCess,

E-learning is not confined to any particular part of the educational system — rather the
contrary: one of the advantages by e-learning is that it makes it possible to exterd the reach of
educational and training systems into new areas. Thus e-learning can be applied both in the
formal educational system (public schools, colleges, universities etc.), as well as for
vocational training. It can be used both for private use as well as in the public and the private
sector.

A report from the Danish Ministry of Science, Technology and Innovation operates with four
different types of e-learning methodologies, which illustrate the wide spectrum learning
methodol ogies covered by the concept of e-learning (Box 1):
Model A: Elearning where the teacher and the students never meet physically, and
where no dialogue between students or students and the teacher takes place.
Model B: E-learning where the teacher and the students never meet physically, but
where the dialogue between the participants is supported by use of IT based
communication services.
Model C: Elearning where parts of the learning takes place in a class room and parts
of the learning is done elsewhere, where the students work on a computer on their own
—e.g. a home or at their place of work.
Model D: Elearning where all teaching is done in a classroom and where computers

are used as alearning tool .2

2 Danish Ministry of Science and Innovation: Perspectives for competence development: Report on E-learning,
Copenhagen 2003.



Box 1. Types of E-learning methodologies

Model A: E-learning without presence and without communication
This type of e-learning can be done entirely off-line as al information can be stored on a CD-

ROM or on a hard disk. Continuous or occasional online connection will however enable

up-date of the teaching material.

The user is provided with information on a certain topic, and may thereafter be given training
through a number of exercises. The user may aso be tested through a number of multiple

choice tests. The user may seek guidance through a help function or similar.

The main advantage by this type of e-learning is its flexibility. The learning can take place
everywhere and at all times. This enables use of this type of e-learning exactly where and
when there is a need to acquire a certain type of competence. On the other hand it is difficult
to design the learning process according to the needs of the individual user, and the user
cannot seek guidance beyond what is included in the e-learning system beforehand. The
users must be able to work independent and solve unexpected problems by themselves.

Thistype of e-learning is mainly used for teaching in very specific competences such as use
of aparticular IT-system, training in a new sales concept etc. But the method is less suitable
for teaching in general competences and is therefore difficult to apply in teaching at

universities.

Model B: E-learning without presence and with communication
This type of model demands some type of connectivity. Communication can either be

asynchronous (e.g. e mail communication) or synchronous (e.g. chat rooms).
Communication can either be with a tutor or with fellow students. The model is amost as
flexible as model A. Asatutor isinvolved in the learning process, use of an e-learning
system will often demand the user to register as a participant if he wants to receive advice

from the tutor.

The use of atutor enables use of less automated training exercises and tests. The model can

therefore be used for teaching where reflection and dialogue is important for the learning




process. The model is often used in situations where flexibility in time and space is

important. For instance the model is used for cross-border teaching by American universities.

Model C: E-learning combined with occasionally presence
In this model elearning is combined with traditional class room teaching. A wide spectrum

of modelsis here possible. The “electronic’ part can be with or without communication and it
can either be aminor supplement to the traditional teaching or the traditional teaching can be

aminor supplement to the ‘electronic’ part of the course.

Use of classroom teaching adds to the economic costs, but it also helps to make e-learning
more efficient as it facilitates a dial ogue between students and between students and the tutor

aso outside the classroom.

As explained in further detail below, CICT use this model in most of its courses. In most
courses, e-learning is used to supplement traditional classroom teaching, but in our teaching

related to supplementary training e-learning is used more intensively.

The International shipping company Maersk uses e-learning as part of their Maersk
International Shipping Education. Thisis atwo 2-year education with 600 students from 80

different countries®.

Model D: E-learning used asatool in class-room teaching
E-learning can also be used as atool in the traditional classroom teaching. The major

advantage is here that this enables use of modern pedagogic teaching methods. For instance

use of gamesand scenarios in realistic settings.

The usefulness of the different models depends on the environment, the kinds of users and the
type of competence that the learning process is aimed to develop. Different types of learning

can be categorised according to the aims of the learning process®:

3 Danish Ministry of Science and Innovation: Perspectives for competence development: Report on E-learning,
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1. Learning as a process for acquiring information;

Learning as a process for acquiring information and processing experience;

3. Learning as aprocess for acquiring information and processing experience that effects
a long-term change in the consciousness of the learner;

4. Learning as a process for acquiring information and processing experience in which
the learner integrates new information and experience into his’her current knowledge
base;

5. Learning as a process for acquiring information and processing experience in which
the learner perceives, selects and integrates new information and experience into
his/her current knowledge base, thereby changing it;

6. Learning as a process for acquiring information and processing experience, in which
the learner selects and constructs knowledge that is useful and appropriate for
him/herself and in turn uses this to drive and determine his’her own continuous
learning process,

7. Learning that becomes an individual process of interaction between the individual and
his’her environment, in which the subjective reality of the learner is actively

constructed.

Model A is most suitable for learning processes where little interaction is needed for instance
acquiring of information. Model A may also provide individual exercises, but in many areas
students will need at least some interaction with a tutor in order to discuss his/her solutions
(model B). A long-term change in consciousness (3) may be difficult to obtain without any
socia interaction with fellow students. This points towards model C or model D. All models
will however be able to include examples and exercises, which will be difficult to providein a

non IT environment.

E-learningat CICT

Current usein regular courses
As many other universities, the Technical University of Denmark uses an internal web-site for

posting information to students. Each course maintains its own website with various

# Graham Attwell a.0.: E-Learning in Europe Results and Recommendations— Thematic Monitoring under the
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information on the course and access to course material etc. Tools for provision of interactive
training is provided, but only few teachers use this opportunity, asit is very resource

demanding to develop good quality material for this purpose.

Coursein Hypermedia

Back in 1997-98 CICT established videoconferencing facilities in order co-operate with
Intermedia at University of Aarhus (350 km from CICT). The facilities included two way-
video transmission and the possibility of transmission of a PowerPoint presentations. The
system was based on a2 Mbit video link provided via the Nordic university network
Nordunet. A video link established by a telecom operator would at that time be far too costly.
Therefore the system could only be used for communication with other universities.

This system was used for providing a course in Hypermedia to DTU students. All lectures
were conducted in Aarhus for students from Aarhus University and transmitted to DTU, so
students from DTU were able to follow the teaching. Even oral examinations were done by
use of the video link, so the same examiner could examine studerts from both Aarhus and
DTU.

The technical performance of the system was not entirely stable, and it was necessary to have
atechnician in both ends to monitor the system during the lectures. The only reason that this
way of teaching was acceptable to the students was that they had an interest in the technology
itself.

Although this course was provided by use of e-learning methodologies, content and teaching
methods remained unaffected. The course was developed as a traditional course with lectures,
report writing followed by an oral examination. E-learning was used only to make the course

available to more students.

mMIC —Master in Mobile Internet Education
When CICT created a new master education in 2001 in collaboration with Aalborg

University, E-learning was a part of the concept from the very beginning. The master was
designed especially for students working in the flourishing mobile communication sector. As

most students had a full time job and were located in different parts of the country, it was not



possible to demand students to come to DTU or to Aalborg in order to attend courses lectures

every week.

Therefore teaching was concentrated in 15 weekend seminars during a period of two years.
The students were requested to deliver a short report 1-2 month after each seminar, and
thereafter to present this report in an oral examination.

In order to reduce costs, the first day of the seminars was transmitted via a video link. In this
way students from Aalborg only had to spend one night in Copenhagen

Before each seminar, students were demanded to prepare themselves by reading selected
textbooks and carrying out a number of partly interactive exercises provided by use of an e-

learning tool.

The system applied was not particular advanced compared to what is available today. At that
time DTU did not yet have a fully developed e-learning tool. Therefore atria version of a

system called Uniflex developed by researchers at Aalborg University was used.

Remote teaching during the seminars was done by use of a video conferencing system from
Polycom. The conference system worked in real time, i.e., the students in the remote
classroom could on one display se the students in other location The lecturer was made
visible at another display. The teacher was provided with his own display, where he was able

to see the students in the remote classroom (Exh. 1).



Exh. 1 Distance learning at CICT

b

Apart from the live video connection we used a data connection for the power point
presentations. We tried by using these technologies to create a Situation where the
geographical distance didn’t mater, and the lectures were given asin atraditional classroom

environment.

In this way the students at both locations could see each other and participate in the
discussions. There was a huge participation in the teaching from the remote site. The students

felt like the video barrier was almost absent.

The teachers had to go through a learning and adaptation process before they felt comfortable
with the new teaching environment. Although it was possible to see al students, it was much
more difficult to secure alively interaction with the students located at the remote site than
with the students located just in front of the teacher.

All students were very ent husiastic about the program, but suggested to shorten lectures
conducted on video. This indicates that lectures on video are more difficult to follow than
ordinary lectures. On the other hand the students appreciated the flexibility enabled by use of

e-learning.



It was clear from the responses that the quality of both video and sound was essential for the
learning. Also the lightening of the classroom was important. A few lectures were transmitted
by use of an ordinary ADSL line. Both video and sound went through without technical

difficulties, but alower picture resolution and a poorer voice quality affected the learning.

The students felt that it was important that only a part of the training was done by use of
video. It was felt that it was important to be able to talk to the teacher directly at least afew
times. This increased efficiency of the training — also the subsequent training made by video.

E-learning in Ghana

Late 2006 CICT will commence a remote teaching program in Ghana, using the same concept
as the above mentioned master program. The program is a one year full time master program
in ICT. Teaching is distributed over a period of two years, so the programme can be followed
as a part time study. The target groups are professionals with a B.SC. in Computer Science or
engineering with a minimum of two years working experience.
The objective of the education is to provide the participants:

advanced and up-to-date knowledge in the fields they work, and

necessary knowledge to make them better decision makers, by covering different key

fieldsof ICTs.
Thisis done by:

providing advanced teaching in the key fields of ICTs, and

giving the participants proper tools to apply this knowledge in solving problems.

The program is offered in a co-operation between Ghana Telecom University College
(GTUC) and Technica University of Denmark.

The participants are mainly designers of ICT systems and networks, engineers involved with
strategy and planning for present and future use ICT and technical managers who want to
make the right technological and industrial decisions. Target companies are equipment

producers, software companies, network operatorsand information service providers.



Educational and teaching methods are based on‘ Problem- based project- organised learning
with 50% project work and 50% courses. The teaching modes are a combination of :
Seminars
Video conference (lectures and discussions)

WEB based Distance learning (courses, project work, etc)

In this educationwe also use the live video conferencing system extensively in order to give
lectures from Denmark to Ghana and also to do oral examinations. For supervision of group
works we will rely mainly on e-mail communication but we will use a video and audio

conferencing systemal so.

The video system gives lots of possibilities for providing this type of education, but as
mentioned above video and remote teaching will be supplemented withregular face to face
teaching throughout the process. Face to face part teaching will be conducted in intensive 2-3
days seminars. These seminars will be organised by teachers from DTU coming to Ghana for

the period of the seminar.

Before the seminars students must prepare for the course material, by reading course material

and through interactive learning by use of an e-learning tool.

For the project supervision remote supervision may be sufficient but we have chosen to
alocate both alocal and a remote supervisor for each project group. The remote supervisor
will provide special technical expertise while the local supervisor through regular meetings
will facilitate more general aspects of the project work.
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|stherea market for E-learning?

E-learning expands the potential for supplementary training offered by universities.

Official statistics measuring the level of e-learning activities are rather scanty, but a number
of indicators exist. They al indicate that the market for e-learning is growing rapidly and that
e-learning will become widespread in most types of private and public institutions engaged in

training.

One of the most substartive surveys has been made by the British consulting firm
Alphametrics on behalf of the EU Commission Alphametrics has in co-operation with
Bizmedia in 2001 and 2002 made surveys on the use of e-learning in Europe®. In 2002, 638
organisations involved in training (538 from Europe) responded in the survey. As many as
83% of the European respondents reported that they have used e-learning in some way as part
of their training. Although organisations with an interest in e-learning will be more inclined to
respond, this indicates that experiences with e-learning are widespread in Europe among

ingtitutions involved in training.

It must however be emphasized that the study by Alphametrics focuses on institutions
involved in training. The penetration among private companies in genera is much lower. For
instance did only 6 out of 27 SMEs included in an Austrian survey use e-learning as part of

their training®.

According to the survey prepared by Alphametricsin 2002, 45% of the time employeesin the
EU spent on training was spent in the classroom, 12% was spent on e-learning following
model A or model B outlined above and 15% was spent on blended sol utions following model
C.

® Jane Massy, Tim Harrison and Terry Ward: The European E-learning Market, BizMedia 2002.

® Graham Attwell: The challenge of e-learning in small enterprises — I ssues for policy and practise in Europe.
Cedefop Panorama series; 82. Luxembourg: Office for Official Publications of the European Communities,
2003.
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One interesting result is that the share of non-usersis about the same in small and large
organisations. This contrasts experiences made on diffusion patterns from a number of other
new ICT based applications, where large organisations dominates the population of early
adopters, while SMEs dominate the population of late adopters.

This indicates that e-learning is not only a technology, which provides economies of scale for
large organisations, but also a technology, which can benefit small organisations. The survey
indicates that classroom training is used less in small enterprises (37% of total time spent on
training) than in middle sized (51%) and large enterprises (44%).

Figure 1. Users of training by time spent on e-learning, blended learning and classroom

tuition by size of organisation in EU15

607

/ 1 O Classroom

30 B E-learning
OBlended learning
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Source: Jane Massy, Tim Harrison And Terry Ward: The European E-learning Market,
BizMedia 2002.

Although experiences with e-learning are widespread this does not indicate that the market for
e-learning has matured. First of all the abovementioned survey only includes organisations

involved in training. But the potential of e-learning goes far beyond such organisations. e-
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learning is a flexible tool that can be used by any company or organisation in their daily

business.

Second there is a potential to a more intense use of e-learning among those organisations
already using this technology. And third there is room for qualitative changes in the
technology and the opportunities it offers

An indicator for the growth potential of e-learning is the growth in expenditures related to e-
learning. According to the Alphametrics/Bizmedia survey users of e-learning reports that their
growth in e-learning expenditures was more than 70% in 2001 and just under 50% in 2002.
Suppliers of e-learning are reporting even higher rates of growth. This may be due to more
optimistic market expectations than on the user side, but it may aso be an indicator of

increasing use of e-learning outside the traditional population of training organisations.

Connectivity is an important precondition for use of most types of e-learning, and provision
of infrastructure and equipment was the first action line of the EU eLearning Action Plan’.

Since then, much work has been done to ensure connectivity to educational institutions.

Use of e-learning is not equally widespread among industries. According to a survey
conducted by Danish Technology Institute,® e-learning is used most intensively in business
services including consultancy firms, auditors and tradersin rea estate, while usage is least
intensive in the building industry. A similar conclusion has been made by E-learning
Circuits®. According to their survey Finance & Investment management is the largest user,
followed by Consulting, Higher education and Manufacturing.

Looking at the subjects in which e-learning is used, al surveys indicate that e-learning is used
most intensively for training in IT and computing, other important areas are teaching technical

(non IT) and teaching in languages E-learning is mainly used by professionals — particularly

7 Communication from the Commission to the Council and the European Parliament: The eLearning Action Plan
Designing tomorrow’ s education COM (2001)172 final

8 Danish Technology Institute: E-learning in Practise (2003).

° Ryann K. Ellis: E-learning Trends 2003. Learning Circuits
http://www.learningcircuits.org/2003/nov2003/trends.htm
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IT-professionals — and technicians, while blue collar workers' use of e-learning is very
limited.

Table 1. Ranking of uses of e-L earning by time spent on e-learning as % of total time

spent on training.

I T/computing

Technica (non IT)

Languages

Management

Process/production

Sales/marketing

Teamwork/communication

Quality

O O N O O B~ W N

New products

Other 10

Source: The state of e-learning in Europe — Results of a Survey conducted by Alphametricsin
collaboration with Cedefop. http://mwww.eurolearn.net/docss CEDEFOP ELEARNING.PPT

In general the European market for e-learning is a very segmented market split into alarge
number of regions. One reason for this is language and cultural differences. There are
however, signs of change particular in working place related e-learning, where the market is

becoming more international oriented.

A preliminary study prepared by Danish Technology institute in cooperation with
Alphametrics indicate that the majority of suppliers of e-learning are small businesses or even
micro businesses without cash reserves and with limited growth potentials. There is however
also a small number of large suppliers mainly with a US parentage, e.g. publishers,

universities and broadcasters providing their servicesin severa countries.
Universities are not included in this survey. But there is a number of university institutions

like CICT engaged in providing e-learning to external students. Many of these institutions are
teaching in subject related to ICT, as they are the ones having the technical capability to set
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up e-learning facilities. However, others are very reluctant to go into this business. They lack
both funding and short term economic incentives. Thisis one of the reasons for setting up

public funded elearning programmes as it is done in a number of countries.

Box 1. E-learning provided by publishers

Publishers of university textbooks offer e-learning material, which supplements the
textbooks. For instance, Prentice Hall has produced a number tests and exercises connected
to each chapter in a textbook, which students can use for testing their understanding of the
texts. These texts are mad available on their web-site and can be used as part of the teaching

a universities using books from Prentice Hall in their courses™®.

Conclusion — E-learning at University ingtitutions

E-learning offers awide range of possibilities for universities. These relate to course content,
teaching methodologies as well as extension of the population of students. In particular in

supplementary training flexibility is important.

Moreover E-learning has helped in the shift from a teacher centred model (lecture, notes,
examination) towards a learner centred model (problems, literature, information,
investigation, discussions). This paradigm shift started before introduction of e-learning,

however e-learning supports this change of direction

This paper has focused on how the flexibility offered by use of e-learning tools can be used to
offer supplementary training to students located either abroad or in other parts of the country.
The most important lesson from the experiences learnt so far is that although substantial part

of the learning can be done by use of ICT, it is essential for the students to meet occasionally.
Once persona contacts to students and fellow teachers are established, interactive learning by

use of ontline communication can be performed much more efficient.

10 See e.g. http://www.prenhall.com/blanchard/
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Another experience is that preparation of an e-learning course demands substantial resources
—even if the technology is in place. Thislimits the use of e-learning for specialised university

courses with a limited target audience.

A third experience is that technology plays an important role. The quality of video and sound
is more important than expected in order to ensure efficient learning.

Thereis afast growing market for supplementary training also in areas where universities
possess the relevant competences. However, substantial resources are needed if this potential
isto be utilised. If successful, universities can use this opportunity, not only to expand their
business, but also to upgrade teaching of their regular students.
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