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FOREWORD
This CD contains the Proceedings of the EAEEIE 2013, which is the 24th in a series of
international conferences of the European Association for Education in Electrical and
Information Engineering (EAEEIE). It is organized by the Department of Applied Informatics
and Multimedia of the Technological Educational Institute of Crete, Greece and EAEEIE. The
mission of the EAEEIE is to enhance education in EIE through understanding of European
education practices, industry participation, continuing education, credit transfer in
international exchanges, scientific and educational research, and to determine criteria to
establish standards on EIE education.
The key objective of the EAEEIE 2013 is to bring together lecturers, researchers and
professionals in the field of EIE all over Europe with the aim to exchange ideas and
information and contribute to the development of EIE education. Special attention was drawn
to engineering education and internationalization, virtual learning environments and
innovation in pedagogical way of teaching, as well as European curricula in Electrical and
Information Engineering. Furthermore, two workshops on the European Thematic Networks:
PRAXIS and SALEIE were organized by Prof. Tatjana Welzer and Prof. Tony Ward
repectively.
The conference proceedings consist of 45 papers from 21 countries organized into 5 thematic
sections and two workshops. The papers cover the following areas: Engineering education
and internationalization, Innovation in pedagogical way of teaching, Application of ICTs in
Education, European Curricula in Electrical and Information Engineering and Virtual
Learning Environments in Electrical and Information Engineering.
Each paper of the proceedings was accepted after a careful review and the papers
subsequently were revised and developed, taking into account the comments of the reviewers.
We commend the authors for their hard work and for sharing their results and the
International Program Committee as well as the organizers for producing an excellent
program.
We would like to thank Ioannis Kyriakidis and Ioannis Deligiannis, both TEI of Crete
graduates, for helping with the formatting of the papers and the preparation of this
publication.

Professor Giorgos M. Papadourakis, Ph.D.
Conference Chair, EAEEIE 2013
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Abstract—Nowadays, international collaboration and teamwork
are fundamental skills in modern project development.
Therefore, it is important to prepare university students to
handle this working approach and to have this mindset.
However, these skills are neglected in the curricula of most
universities. The aim of the Erasmus Intensive Programme
TrabHCI (Technologies to Reduce the Access Barrier in Human
Computer Interaction) is to train international computer science
and engineering students in team skills and in human computer
interaction technologies. As a motivation, technological
challenges for disabled people were presented to the students,
followed by a series of lectures on novel human computer
interaction technologies including gesture, speech and
handwriting recognition as well as language understanding.
Instead of conventional ex-cathedral teaching, a learning-bydoing approach was used in teaching. This paper describes our
experience along many years in the Erasmus Intensive
Programmes and, more specifically, in our last Erasmus IP
project.
Keywords — Collaborative learning, Problem-based learning,
Human Computer Interaction, European dimension, Erasmus
Intensive Programmes

I. INTRODUCTION
Nowadays, international collaboration and teamwork are
fundamental skills in modern project development. Therefore,
it is important to prepare university students to handle this
working approach and to have this mindset.
However, these skills are neglected in the curricula of most
universities. The aim of the Erasmus IP (Intensive
Programme) TrabHCI (Technologies to Reduce the Access
Barrier in Human Computer Interaction) is to train
international computer science and engineering students in
team skills and in human computer interaction technologies.
As a motivation, technological challenges for disabled people
were presented to the students, followed by a series of lectures
on novel human computer interaction technologies including
gesture, speech and handwriting recognition as well as
language understanding. Instead of conventional ex cathedral
teaching, a learning-by-doing approach was used in teaching.
The students were guided to work in international groups
and to organize themselves in the design and development of
assigned projects. As a result, the students quickly learned the
required theory, understood the needs of the end users and
developed working prototypes.
Starting year 2014, the programme will aim to move the
focus of the project works more towards the business point of

view. The fields of application of the explored natural user
interface (NUI) technologies will be actively searched by the
students according to the business opportunities provided. In
close cooperation with companies of different business areas,
the project groups will innovate and implement novel
applications based on the proposed NUI technologies. The
projects may include, for example, implementation of
contactless operation of applications in industrial or clinical
environments, where protective clothing or hygienic reasons
prevent from direct contact with the devices.
II. RATIONALE AND BACKGROUND
The partner universities of the TrabHCI Erasmus IP have
been cooperating since year 1998/99 in the area of artificial
intelligence, user interfaces and internet application in
different forms. The cooperation started in the project “Open
to Europe – Artificial Intelligence – Internet Course Design”
in the framework of the Intensive Programmes of the
SOCRATES programme. The coordinator of the project was
HTW Dresden (Germany). In this framework, three intensive
programmes were accomplished: 1999/2000 in Lahti
(Finland), 2000/2001 in Valencia (Spain) and 2001/2002 in
Manchester (UK). These intensive programmes were
recognized as regular studies of the participating students by
the partner universities. In 2002/2003 no financial support was
given to the project, but an intensive programme with
shortened duration (only one week) was organized in Dresden
(Germany). It was fully financed by the partner universities
and students.
All partners estimated as a positive experience the joint
work in the previous project. So, we applied for a continuation
focused on the user interface aspects for intelligent internet
applications. A new project “User Interfaces & Intelligence
Internet Applications” was accepted and three intensive
programmes were accomplished: 2003/2004 in Zaragoza
(Spain), 2004/2005 in Lahti (Finland) and finally 2005/2006
in Valencia (Spain). The experience was found highly
positive, the students worked in projects using state-of-the-art
user interfaces as speech interfaces, graphical interfaces, and
XML for developing internet applications. For 2006/2007
there was no financial support, but we organized a short
intensive programme in one week in Manchester (UK).
For the period 2007 to 2010, a new project focused on the
new topic of “User interfaces for Ambient Intelligence”
started. The project was granted by the Erasmus Spanish
National Agency and coordinated by the University of
Zaragoza, Spain. Three Intensive Programmes were
accomplished: 2007/2008 in Dresden (Germany), 2008/2009
in Zaragoza (Spain) and 2009/2010 in Lahti (Finland).
After these successful Intensive Programmes relating
Artificial Intelligence, Internet applications and Ambient
Intelligence, we decided to move to new challenge scenarios
related with human computer interaction. So, we applied for a
new project, related with the new technologies to reduce the
access barrier in human computer interaction. The next
Section is devoted to this project.

III. TRABHCI (TECHNOLOGIES TO REDUCE THE ACCESS
BARRIER IN HUMAN COMPUTER INTERACTION)
The current project, “Technologies to Reduce the Access
Barrier in Human Computer Interaction (TrabHCI)” is, at this
time, in its third year. In 2010/11 it was held in Valencia, the
following year in Zaragoza and this year in Rome. It is an
Erasmus Intensive Programme granted by the Finnish
National Agency under the contract number 2012-1-FI1ERA10-09684. The IP consortium is composed by:
• Lahti University of Applied Sciences (Finland,
coodinator),
• University of Zaragoza (Spain),
• University of Applied Sciences Dresden (Germany),
• Universitat Politècnica de València (Spain), and
• University Roma TRE (Italy)
The project aims to improve the educational process in the
participating universities in the area of design and
development of Human Computer Interfaces to reduce the
access barrier to the new global information society. The IP is
focused on the emerging technologies to improve the
accessibility and usability of the computers by non-expert
users. The IP has put special emphasis on new technologies
that will help to users with disabilities, which are typically not
considered during the design and evaluation of human
computer interfaces. Students will be immersed in the study of
new technologies associated with user interfaces. The present
programme is addressed to last year bachelor students or
master students depending of their speciality. They will be
involved in international teams to work over a real scenario
during the IP. The IP lasts 2 weeks (10 working days) in
which students and academics are working together on the
following three topics:
1. Natural user interfaces: speech, handwriten, and
gesture interfaces
2. Natural language understanding
3. Kinect interaction and programming
The intensive programme is strongly focused on
multidisciplinary area where developers and users should
work jointly. The consortium itself is highly multidisciplinary,
some partners are specialist in informatics and mathematics,
some in augmentative and alternative communication
technologies, some in visualization, virtual worlds
applications and artificial intelligence, covering important
aspects of the whole human computer interaction scenarios.
None of the partners could cover alone the
multidisciplinary aspects of the topic. Each partner has
experience in aspects as speech or handwriting user interfaces,
visualization, virtual and augmentative reality, networks,
adaptive learning and so on. This intensive programme is a
way to define a joint programme of study covering many
important aspects of human computer interaction, allowing to
the students to have a full view of the emerging technologies
for future human computer interaction.
As the IP is focusing on emerging human computer
interaction technologies, one of the objectives of the project is
to involve enterprises and institutions as users or developers
of these new technologies. So, the purpose is to collaborate

with users and developers from outside the partner universities
during the IP programme.
A. Project Objectives and Innovative character
1.
To propose a multidisciplinary course on emerging
technologies to introduce the human experience for
next generation of human computer interaction that is
not offered in any of the participating universities.
2.
To introduce students to advanced technologies and
work on them in an international team with an
emphasis on multidisciplinary project work.
3.
To understand the problem of accessibility and
usability as the needs of users. A shift from the
narrow view of who constitutes "the user" to a broad
view is the first step towards improving the
accessibility of human-computer interaction for all
users.
4.
To experiment on new forms of interaction studentteacher, virtual and augmented environments.
5.
Generation and improvement of educational
materials on the topic of the course, web
development course.
The novelty of the course lies in presenting the emerging
Human Computer Interaction Technologies from the point of
view of the user and the accessibility and usability of the
technologies for barrier-free access to the information society.
The students are going to be introduced to different
technologies related with the human experience for the next
generation of Human Computer Interaction (HCI) and in the
user experience. Examples of technologies which will be
introduced in more or less detailed are: speech technologies,
biometrics, visualization, computer graphics, brain computing,
semantic processing, virtual worlds, handwritten and gesture
recognition. The user experience will be a central role on the
activities related with the application of the technologies.
Theoretical introduction to the technologies and project works
using the technologies for HCI will be the main activities of
the IP. Students will work with the technologies to build next
generation of human computer interaction.
B. European dimension
All partner universities aim to go deeply into European
cooperation in the areas of teaching and research. The whole
project contributes to the intensive programme concerning the
development of new teaching concepts and materials in the
area of the information technologies and the training of
selected students in the most modern contents. The parallel
activities for teacher and student exchange, for the
development of common curricula and for the preparation of
common research projects are substantially promoted by the
whole project. The project works into the internationalization
for those students who cannot go for one or several semesters
abroad. The purpose of all partner universities is to offer a
European dimension to more and more students, to offer them
a possibility to learn how people from different European
cultures communicate and work. The students will be taught
the basics of intercultural communication in order to support
their international learning process.

IV. LEARNING METHODOLOGIES
Collaborative learning
Collaborative learning is a concept which is close to and
easily mixed with the concept of cooperative learning. They
both are classified as an interactive learning method and rely
on constructivism. Common to both is that they include
dialogue between the teacher and the students but especially
between the students. Teacher’s task is to communicate the
relevant vocabulary and structures but by the peer
communication the students will learn to understand and
evaluate different viewpoints and opinions [5].
Panitz (1999) [5] makes a throughout comparison of these
two approaches and manages to draw a distinctive line
between them. One methodological difference lies in the
teacher’s role. In cooperative learning the teacher controls the
flow of the learning process by making explicit questions and
providing explicit information in between the student
interaction. In collaborative learning process the teacher’s role
is more of a facilitator. Upon the publication of the given
problem the students should organize the search of data by
themselves as well as be self decisive of what comes to
amount and quality of collected information required to solve
the problem.
Dillenbourg [6] boils down the main difference between
these two such that with cooperation the group of actors will
solve the task together by possibly splitting the workload into
separable subtasks which are solved individually by the group
members while in collaboration the actors will work together.
Dillenbourg further articulates the variance of the concept
of ‘Collaborative learning’ by collecting together number of
articles discussing this issue with different viewpoints.
Firstly, it points out the variety of different suggested
meanings of word ‘learning’ in this concept. As conclusion,
the interaction between peer learners includes and leads to, for
example,
explaining,
disagreeing,
justification
and
construction of common rules which all may cause cognitive
mechanisms such as knowledge elicitation or internalisation.
These activities and mechanisms are possible with individual
learning as well, but collaboration increases their frequency.
On the other hand, collaboration alone does not guarantee any
of these mechanisms being triggered [6].
Dillenbourg lists four categories of ways of how to increase
the probability of this kind of interaction to occur. This list
starts with the general set up of the situation such as the group
size and the degree of diversity amongst the learners.
Secondly, it describes the approach where the learners are
given specific roles that they should or are forced to follow in
the interaction, for example by demanding a different specific
viewpoints from different participant even though they would
not follow the participants’ own thinking. Another two
categories include setting up specific rules for communication
and monitoring and regulating the interaction by the teacher.
First of these is, for example, a rule that all participants have
to participate in dialog with their own opinion. The latter one
addresses the teacher’s role as a facilitator in giving small
hints leading the discussion towards the wished conclusions
[6].
Α.

Secondly, Dillenbourg analyses the different definitions of
word ‘Collaborative’ in this concept. This analysis points out
four different aspects of learning that makes difference in the
amount and quality of collaboration. These aspects are the
already mentioned situation, interactions, learning
mechanisms and the effects of collaborative learning [6].
A collaborative situation is symmetric between the actors.
This demands that the peers are in some sense on the same
level or status. They should, for example, have the same status
in the community, allowed to perform similar actions and
have similar level of knowledge. The last requirement does
not necessarily mean that the knowledge is about the same
topic or viewpoint, actually for a fruitful collaboration
different directions of expertise enhance each other and may
lead into solutions that none of the individual participants
could have reached alone [6]. This phenomena is related to the
concepts of Collective Intelligence [7] and Collaborative
Innovation [8].
In a collaborative situation the actors should also have a
common goal and the work should rather be done together
than split between the actors leading to a low level of division
of labour. Split of the workload into subtasks done
independently between the group members is rather
cathegorized as cooperation than collaboration [6].
Dillenbourg defines the collaborative interaction from three
different viewpoints which are interactivity, syncronicity and
negotiability. The interactivity point of view addresses not the
absolute frequency of interaction but merely the amount of
cognitive processes it triggers. The synchronity measure refers
to “doing together” synchronously rather than working
parallel in an asynchronous manner which, again, is the nature
of cooperation. Finally the negotiability of the interaction
means that there exists a mutual agreement about the space of
negotiation which is not controlled by the hierarchical status
of the actors but rather by the standpoint and justification of
the arguments [6].
Collaborative learning mechanisms include also
mechanisms known to operate for individuals while each actor
of course acts in the process also as an individual. These
mechanisms are, for example, induction, cognitive load, selfexplanation and conflict. Mechanisms that are suggested to be
more specific to collaborative situations are called
internalization, appropriation and mutual modeling [6].
Problem-based learning
Problem-based learning (PBL) is a method used first in the
field of medical science in the 1950’s. Gradually it’s
principles were started to be applied also in other sciences,
especially on different disciplines of engineering [9][10].
The key principle of PBL lies on the fact that when a
person solves a problem, learning occurs. The difference
between PBL and traditional formal teaching methods is that
in PBL the problem is given before the learning step. PBL is
based on the same primary assumptions of constructivism as
collaborative learning including, for example, the big role of
interaction in the construction of the knowledge,
acknowledgement of the existence of different viewpoints to
each phenomenon and that internalization of knowledge
Β.

happens when the abstraction of the theory can be related to
working context in a practical way.
The problem assigned to the students will give the context
and motivation for the students to learn. The topics aimed to
be learned are organized around the given problem, but the
eventually learned topics and the learning process itself will
however be controlled by students only. Teacher’s role in the
process is, as with collaborative learning, rather a role of a
general facilitator and a supporter of the thinking process than
of an instructor and director of the process [9].
In [11] it is described a study where PBL was applied in
teaching the principles of programming by assigning students
to programming tasks with the programming language Linden
Scripting Language of the 3D virtual world of Second Life.
The authors conclude that Second Life can be a good way to
introduce students into principles of programming and that the
novice students may benefit from application of PBL around
Second Life programming tasks. An observation made in this
study concerns of the need for availability of the teacher
support during the problem solving.
V. TRABHCI LEARNING METHODOLOGIES
A. Pedagogical and didactical approaches
The Intensive Programme will include the two weeks
intensive course around March where students will learn the
theory and tools for next generation of HCI. During the IP
course the student will work in international teams over an
HCI scenario. The outcome will be a first project draft and
presentation. The Intensive Programme includes an exam and
an oral presentation of the projects. The students will achieve
ECTS credits and grades. The students will receive all the
non-copyright teaching material as well as the open source
software used for the projects.
The project work guarantees a good training in the new
challenges and technologies for future HCI. Hence, the
lectures in the intensive program can be carried out from a
high technical level and in a high interactive way between
students and lectures. The intensive program will consist on
lectures, practical exercises, consultations and evaluations (see
Fig. 1). In the remaining time, the students will apply their
new skills and knowledge in their project work. During the
intensive program the students will work basically in teams of
different nations. TrabHCI implementations meet the
definitions of the collaborative learning and problem-based
learning in many ways. Each course has consisted of two
separate design and implementation problems the student
groups have had to solve in collaboration by applying the
technologies provided by the teachers.
The lessons that start each week introduce a few
technologies that usually are novel to most of the students.
Teachers facilitate the project work by providing the tools and
the task assignment, which is some specific problem that can
be solved by the lectured topic. The students in each group
come from different partner Universities and therefore have
different backgrounds and different focus in their previous
studies. The level of the students is still more or less equal,
therefore the situation is symmetrical as described by [6].

technical informatics, electronics and telecommunications.
Students will be selected by the local University teachers after
the preparatory meeting, taking place in the November or
December. The rules for student selection are:
• Students, who have not used the Erasmus exchange
program, will have priority to participate in the
intensive program to allow them to have a European
dimension experience.
• Academic records.
• Letter of motivation.
Once selected, the IP coordinator will contact them to
present the project and to give instructions for the intensive
programme.
As the IP project is focused on specialised technologies, we
expect the participation of around 6 or 7 teachers and around
25 students.

Fig. 1 Detailed program for the second week in the TrabHCI Erasmus IP
(Rome, May 2013).

Moreover, within each group, the students collaboratively
set up the goals and detailed decisions of the output. Teachers
are present in the situation and are to assist the groups but
avoid giving direct advices of what to do.
The project results are communicated to fellow groups
during a presentation and demonstration session in the end of
the course period. Also, written reports are being published on
the programme web site.
As of year 2013 edition of this programme the students
were brought to visit at a school or other institute of children
with sensomotoric limitations prior the IP weeks at their home
countries. During these visits the students had a possibility to
see the potential effects of disabilities in using information
technology and also were introduced in the methods of
rehabilitation applied. The experience approved to be an
important source of inspiration. On the IP course, after the
HCI technologies had been introduced the students were asked
to think of possible applications that could be applied amongst
the focus group either for helping the children to communicate
with computers or other people or to function as a helping
device in the rehabilitation or training process of them. The
student groups each presented many good ideas and each
selected one idea to be implemented as a project.
B. Students and Academics
In every involved University, motivated students of the
higher bachelor semesters or master students will be selected
yearly at the beginning of the autumn semesters by the local
university teacher.
The students, which are direct beneficiaries of the project,
will be students from higher bachelor semesters or master of
informatics, media informatics, economic informatics,

C. Students’ projects and Evaluation
The project is focused on the extensive use of HCI-based
content, services, pedagogies and practice, bringing together
students and staff of different European countries. So the
project encourages multinational teaching of a specialist HCI
topic that needs the collaboration of different specialists. The
project enables students and teachers to work together in
multinational groups and so benefit from special learning and
teaching conditions not available in a single institution. The
project allow members of the teaching staff to exchange views
on teaching content and new curricula approaches and to test
teaching methods in an international classroom environment.
The monitoring and evaluation process will begin with the
preparatory meeting, at least three months before the IP
schedule, will follow during the IP days and will finally with
the final work presentation of the international student teams.
Each student project will have a responsible teacher who will
interact with the student’s teams, he will take care of the use
of the electronic communication tools and he will monitor the
advances on the respective student projects. This evaluation
will focus on the performance of the students, their
satisfaction degree and benefits of the IP objectives on their
curricula.
The academic board will propose a questionnary to be filled
by students and teachers to evaluate the evolution of the IP
projects.
D. ECTS Credits
The recognition of the achievements occurs according to
curriculum of the concerning university: in Rome, Valencia
and Zaragoza the students will get free choice credits or
associated to the lab work of a regular subject, in Dresden and
Lahti as an independent seminar/workshop. The assessment is
carried out by the respective university teacher. The partner
universities have approved to award up to 4 ECTS credits to
students participating in the intensive programme.
VI. CONCLUSIONS
This paper describes our experience since year 1998/99 in
the Erasmus Intensive Programmes and, more specifically, in

our last Erasmus IP project. All the projects belonged to the
area of artificial intelligence, user interfaces and internet
application in different forms. Four different triennial projects
were financed: “Open to Europe – Artificial Intelligence –
Internet Course Design” (2000-2002), “User Interfaces &
Intelligence Internet Applications” (2004-2006), “User
interfaces for Ambient Intelligence” (2008-2010), and the
current one, “Technologies to Reduce the Access Barrier in
Human Computer Interaction (TrabHCI)” (2011-2013). Note
that when no European financial support was given, an
intensive programme with shortened duration was also
organized, fully financed by the partner universities and
students. So, the universities are successfully collaborating
continuously for more than 15 years, with a high level of
satisfaction in students and teachers.
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