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Description: 
 
In 1841 the innovation of cutting large slates allowed student activities to evolve from individual 
to group work with the invention of the chalkboard. More than 160 years later the scenario is still 
quite similar. Today’s engineering students and technical workers are familiar with PC-reliant 
individual work. However, due to ever faster technological developments characterized by ever 
shorter production processes, engineering education and training must be delivered with a 
lifelong and lifewide learning perspective, consisting of multidisciplinary continuous skills 
upgrading processes in which learning takes place in real-time and in a distributed fashion.  
State of the art (technology and pedagogy) of existing distance training programs in engineering 
(Norway) combine asynchronous eLearning, periodic meetings aiming to strengthen networks 
and maintain the social dimension of learning, and composite services for real time synchronous 
and asynchronous Audio-Video and Data (AVD) communication. This AVD environment 
offers cost efficient transfer of knowledge and flexible mechanisms for “balanced use” of 
dynamic presentations containing hand made drawings, figures, calculations, interactive 
simulations etc., all of which are imperative in traditional engineering education. High quality 
pedagogical frameworks offer real communication experience through two screen presentation 
modes containing a) distributed desktop application sharing on existing PCs (Bridgite, 
Sametime, WebEx etc.) where dynamic presentation modes on digital blackboards, plasma 
systems, or Tablet PCs are efficiently interchanged without quality loss even through firewalls 
and b) high quality multipoint videoconferencing transmitting two-way sound and picture of 
the teacher and the participants in real time.  
Traditional AV learning environments have at least two very important disadvantages: (i) a 
considerable amount of existing videoconference equipment, which successful distance teaching 
programs must use for many years to recover investment costs, offer only one screen solutions 
resulting in serious pedagogical limitations as teachers are forced to continuously (and manually) 
manage/switch presentation modes of composite sources instead of focusing on the teaching 
process. (ii) The most modern videoconference environments deliver twice the video quality at 
bandwidths of up to 768 kbps. They run DuoVideo modes (two video streams) at H.264 with 
XGA resolution, which, however, primarily offer mechanisms for exchanging freeze frames (e.g. 
power point presentations aimed at generic users), and not dynamic presentations. This restriction 
is the result of a significant quality reduction in the transformation of dynamically changing 
data signals into a video signal by the videoconference equipment. Moreover, Polycom, 
Tandberg, and other videoconference equipment are still not interoperable either at H.264 or in 
DuoVideo modes, although the International Teleconference Union (ITU) ratified this standard in 
July 2003.  
To deploy technological advances in technical education at a large scale, new pedagogical and 
didactical models for implementing, anchoring, and using full-digitalized learning environments 



and learning styles must be developed. Such environments must integrate (a) high quality multi-
point H.264/H.263 videoconferencing with independently adapted network bandwidths at 
endpoints (b) video and multimedia presentations where geographical separated users interact 
with simulations, video, calculation tools, and programs through the web (c) use of composite 
technical equipment offering interactive distance presentations from various digital sources.  
The utility and deployment of new AVD distance teaching programs is currently limited due to 
the lack of knowledge systems for the publication, retrieval, and dissemination of independent 
expert knowledge and best practice information as well as the lack of services for demonstrating 
AVD communication environment features. This includes (i) suitable pedagogical models for 
new teaching methods and new learning styles in these frameworks (ii) didactical use of AVD 
communication in distributed, interactive distance learning environments (iii) diffusion of 
technological know-how due to very fast technological developments, often resulting in 
obsolesce of technology within 6 months (iv) deployment of updated, pedagogical, and relevant 
high quality AVD training methods/programs (v) organizational considerations at all levels 
in an institution required to ensure successful AVD deployment.  Educational institutions across 
Europe are, despite human resource limitations, more or less continuously and independently 
forced to benchmark and familiarize their staff with new AVD communication environments. 
  
Objectives: 
An important knowledge base of pedagogical/didactical recommendations and technical expertise 
can be a powerful tool for promoting the effective use of AVD communication services in 
distance learning settings. We are proposing the design, implementation, and delivery of an 
independent open European AVD knowledge base supported by a multilingual 
infrastructure for the best utilization of AVD communication services in pedagogical 
frameworks for Technical, Engineering and Natural sciences education, including 
Technical training (ENT). The multilingual interfaces will ensure maximum dissemination to 
the widely varied cultures at European higher education institutions. More specifically we are 
proposing: 

 The development, validation, dissemination, and support for new pedagogical models and 
frameworks for distance learning, including teaching practices and the support of varying 
learning styles during interactive distributed distance teaching in ENT.  

 Didactical implementation and recommendations on state of the art application of AVD 
communication services in Engineering and Natural Sciences teaching.  

 Delivery of an AVD training program aimed at teaching and administrative staff and 
covering the use of new real time communication environments adopted for eLearning in 
ENT. The program will further provide success criteria stressing the significance of 
organizational endorsement at all levels. Engineering students may also select the parts of the 
program as optional subjects.  

 Diffusion of objective independent expert knowledge on best practices in pedagogy and 
up-to-date technological know-how as a significant counterbalance to the often-biased 
information provided by the AV industry sales force.  

 Delivery of online services for the integration of new technology developments into AVD 
training.  

 Long term sustainability through services that support the on-line accumulation of end-user 
collective knowledge on best practices, technological developments, pedagogical methods, 
interoperability of composite equipment, etc.  

 Support for maximum dissemination in different technological cultural contexts through 



multilingual text interfaces. 
 
Innovation: 
The project provides a European AVD knowledge information base solution for the 
exploration, support, sharing, and dissemination of independent AVD communication expert 
knowledge based on best practice to a broader audience of organizations offering ENT. The 
system takes into account the latest recommendations based on best practice in distance 
engineering education. It offers long-term sustainability through support of multilingual 
interfaces and online services for the accumulation of collective knowledge from experienced 
end users. The knowledge base offers access to usable and validated pedagogical models and 
didactic approaches resulting in a complete and flexible AVD training program. It focuses on 
pedagogical needs in ENT by offering both multimedia based eLearning modules, personalized 
training through video-conferencing and data communication, and/or physical meetings. The 
training modules will be complemented with a learning management system for information 
publication, discovery, and dissemination as well as student knowledge assessment to be adapted 
from earlier results [1,2]. To our knowledge a web-based knowledge base covering modern AVD 
communication by taking advantage of the latest advances in AVD services, information 
management, and pedagogy does not exist. The project promotes a minimal cost solution for 
learners and technical education institutions in Europe, ensuring that the system will be 
deployable to large numbers of learners. Given the above, a project on the delivery of AVD 
knowledge base systems and services has a European scope and can only be effective when 
performed at an international level.   
 
Pedagogical and didactical approaches:  
Distance teaching in the area of ENT introduces special requirements into the learning process. 
The pedagogic models and didactic approach will take into account the increased need for 
dynamic presentations and exchange of information heavy in formulas, hand made drawings, 
figures, calculations, simulations, constructional tools etc. Specifically, the pedagogical approach 
will be tailored for teaching staff and tutors that have the following characteristics: (i) they 
have some exposure to traditionally geared distance eLearning management systems developed 
for generic users (ii) they work at institutions that have a variety of cultural contexts, teaching 
traditions, and learning styles (iii) they must update educational material almost on a yearly basis 
due to technological advances (iv) they must successfully guide students through time consuming 
processes and can benefit from time saving procedures (v) they have little knowledge and 
experience with AVD communication services and their application to distance learning. The 
pedagogic and didactic methods on AVD communication services must focus on the 
requirements of students, which are the ultimate end users. Students will further benefit from 
the improved delivery of distance teaching courses by teachers, which will be achieved through 
the teacher training that is the focus of this project. Successful frameworks must also address 
different challenges introduced by technical equipment limitations (see Section 3). The above 
lead to a strategy for (i) dissemination of experiences based on best practice (ii) inexpensive 
training modules delivered in a short notice through multimedia based eLearning (iii) more 
extensive and personalized training modules delivered to small groups (5-7 persons) by super 
users, and partly through streaming+audio/application sharing or videoconferencing/application 
sharing. Given the limited experience of staff with composite AVD communication services the 
modules must be friendly to novice users. For this reason, animations, video, and images will be 
used given their wider appeal to end-users. Furthermore, the modules will offer straightforward 



interaction to ensure that even novice users are able to provide input when required (e.g. during 
knowledge assessment).  
The above strategy of providing easy to use and easy to interact with material, focused 
multimedia based training modules, and extended personalized training modules delivered 
through videoconferencing and data communication will ensure acceptability of the project 
outputs by staff at different educational institutions and culture-dependent teaching contexts. 
Consequently, the learning process will be more efficient and more direct ultimately benefiting 
the learner.  
 
Outputs: 

1. Design, development, and validation of new and suitable pedagogical models and 
frameworks for effective integration and anchoring of AVD in distance teaching of ENT. 

2. Construction of updated multimedia based AVD training modules using animations, 
video, audio, images, and text in order to overcome cultural and linguistic barriers. 

3. Development of an on-line AVD knowledge information base managing best practices, 
experiences, recommendation, formal technical and pedagogical documents, structured 
eLearning courses, and informal end user knowledge on the use of AVD in distance 
teaching of ENT.   

4. Adaptation of an existing web-based content management system (eCMS) for the delivery 
of multilingual, multimedia educational content through effective learning management. 

5. Learner assessment tools, which will be based on the eCMS Examination Developer, for 
reinforcing the knowledge delivered through the training modules. The tools will be 
extended to cover the needs of the AVD-Merge project.  

6. Delivery of training modules through combination of web-based eLearning, 
audio+streaming/application sharing, and videoconferencing/application sharing to 
facilitate on the job training of teaching and administrative staff, integrating the 
pedagogical and didactical methodologies to be developed. 

 
Development: 

- Video Conferencing Courses 
Here is a tentative outline of three video conferencing courses: 

 Course 1: Basic videoconferencing equipment training 
 Course 2: Become familiar with videoconferencing 
 Course 3: Presentation techniques 

 
- Data base Architecture 

 



An overview of the proposed system architecture is presented in the figure underneath, which 
displays an AvdMerge Knowledge Management node. The figure displays the Knowledge 
Management Infrastructure, the information (content and knowledge) management middleware, 
the services provided to users, and the external content that is published through the system. 

 
 
Ontology  
The design of the AV/Data communication information space ontology is achieved through 
Protégé, an open source tool developed by Stanford University. The tool supports all functions 
required for the design of an ontology tree, its communication among project partners, and its 
display on the web. The consortium partners developed agents for the importing of the Protégé 
developed ontology into the AvdMerge system Knowledge Base. 
 

 
 

 
MECCA : New Models for European Cost-efficient in-company Certification and 

Accreditation training 
Program: Leonardo da Vinci 
Calendar: 2005-2007 
Coordinator : Sør-Trøndelag University College (Norway) 
Partners: Institut za Varilstvo, ISIM, Asesor de economia y normativa internacional, Cyprus 
College, Opplæringskontoret på Sør-Helgeland, University of Thessaly, Smartcom AS 
Countries represented in the partnership: SL – RO – FR – SP – CY – NO - GR 
Objective of the project:  Validate the effect of coordinated and organized use of video within 
in-company skills development, directly applied to core processes 
 
Description: 
MECCA aims to validate a new pedagogical principle for organizing and delivering in-company 
skills development, by establishing new model(s) for delivering more cost- and time-efficient in-
company adapted mixed (blended) learning and training that create new synergies for effective 
and pedagogical inclusion of state of the art high quality real time visual collaboration and 
communication tools into current training principles. The basis for such a framework will be an 
innovative train the trainer program facilitating virtual mobility in companies and VET schools, 
by enhancing presence at a distance for instructors, trainers, and staff.  
The new blended virtual learning environment emphasizes pedagogical use and inclusion of new 
crucial support services like structured and targeted training of trainers, pedagogical mentoring, 
stage management support, mediation of competence, etc. 



 
EU directives, harmonized standards and guidelines targeting the expanding fabrication industry 
in Europe through the inclusion of the 10 new member states, create a strong demand for using 
efficient new learning technologies. Distance training using standalone real time visual 
communication services between (in)company learner groups and their trainers has, however, not 
at all enjoyed the expected penetration over the past 20 years. While the technical limitations on 
video quality have been eliminated recently, lack of expertise on the efficient exploitation, 
implementation and pedagogical use of coordinated audio, video and data collaboration 
environments into good training practises in various regions of Europe still remains. The 
proposed new learning environment include pedagogical use of a blended mix of “traditional 
(a)synchronous e-learning practises” together with modern state of the art visual collaboration 
services like (i) online demand audio and video recorded events, or (ii) various combinations of 
teleconferences/application sharing (web-conferences), video conferences, live video streaming, 
use of virtual meeting points services offering easy, single point of access to all types of real-time 
communications. 
MECCA aims to validate a new pedagogical principle for organizing and delivering in-
company skills development, by establishing new model(s) for delivering more cost- and time-
efficient in-company adapted mixed (blended) learning and training that create new 
synergies for effective and pedagogical inclusion of state of the art high quality real time visual 
collaboration tools into current training principles. The basis for such a framework will be an 
innovative train the trainer program facilitating virtual mobility in companies and VET 
schools, by enhancing presence at a distance for instructors, trainers, and staff. The new blended 
virtual learning environment emphasizes pedagogical use and inclusion of new crucial support 
services like structured and targeted training of trainers, pedagogical mentoring, stage 
management support, mediation of competence, etc. by using mixes of live audio and/or video 
streaming with pre recorded audio and video sessions. 
Targeted sector: The Welding sector as many other industrial ones, does not use ODL training 
though they request “visual” know-how and practises, with high quality blended training courses. 
The video streaming process will guaranty this high quality level of images, videos and films 
together with quick access whatever the computer that will be used. It will guarantying a wide 
access to trainers and enterprises (mass-critic impact, valorization), including the European 
Welding Federation (EWF) itself. 
The model area will be training of welders according to harmonized guidelines from EWF 
which are currently enforced in all European countries. The model user group is welder trainers. 
The train the trainer programme will pave the way for a future-oriented certification system of the 
trainers for using these mixed (blended) learning environments. The ultimate final users of the 
training principles will be 500.000 European welders (50% from eastern Europe). Each year 
250.000 welders need a 2 day re-certification course, while 50.000 need 1 year basic 
training.  
A blended learning approach combing for instance video streaming and structured mentoring, 
will have direct benefits for welders whose training can significantly improve through live 
demonstrations of techniques as opposed to primarily textbook-based approaches. Furthermore, 
the proposed mentoring approach based on European standards will benefit welders who do not 
have direct access to training programs due to location limitations. Finally, the proposed blended 
learning program will have direct economic benefits to welding organizations through the 
reduction of training and travel costs, the significant increase of profit, and the increase of 
productivity.  It is expected that the new way of organising, coordinating and delivering training 



will have impact on distance educational programs far beyond the EWF. 
 
Approach: The project objectives will be achieved through the following activities: 

• Design of educational content and a train the trainer program facilitating virtual 
mobility for trainers and staff. 

• Delivery of train-the-trainer courses to trainers of welding companies, particularly 
SMEs, by using visual collaboration tools, aiming at maximizing flexibility and reducing 
training costs for the companies, thus increasing profits. 

• Validation of a “standardized visual collaboration environment” of VET trainers for 
the effective integration of blended learning methodologies and presence at distance for 
(in)company training environments. 

• Provide level specific practices on the effective use of coordinated and adapted visual 
communication and collaboration services for (in)company training/ VET schools in the 
above pedagogical setup, through an independent European information base to be 
founded on an open educational network. 

• Delivery of flexible blended train-the-trainer training based on European standards for 
validation purposes. The validation will include targeted (in)company course based on 
standards covering specific educational needs These courses will be based on training 
welders according EWF Guidelines for getting diplomas as European Welder; Fillet 
Welder, Plate Welder or Pipe Welder. It will also cover the needs for training and 
retraining when certificates are going to be issued and prolonged according the EN 287 
standard as well as EN - ISO 9606 suit of standards. 

• Cost-effective cross sector exploitation through a business plan targeting European 
companies. Financial models for reducing the risk of ownership related to composite and 
expansive equipment will be included. 

 
Expected results:  
The proposed real time mixed communication and collaboration environment, based on cost 
efficient fixed price subscription, will offer a more flexible, stable and easy to use system for 
delivering cheaper access for in-company training to branch offices, ultimately benefiting staff 
that need to combine training with work, family and social activities. It will especially benefit 
women who have traditionally been educated as welders outside the traditional school system, to 
take part in the technological developments due to significantly reduced training related travels 
offering equal opportunities among men and women. The social dimension of distance training is 
more easily maintained by using the proposed high quality visual communication environment.  
Expected company training expenditure cuts are in the range of 1-1.5 % of the turnover if up 
to 50% of the courses start using the proposed learning environment, i.e. it is a potential 
(conservative estimate) of trigging 10-20% increase of the company result by using the new 
training principles.  
The project results and training principles will be applicable to the pedagogical practices for 
multiple sectors and many (in)company training/VET schools throughout Europe. 

 
 

iClass: Intelligent Distributed Cognitive-based Open Learning System for Schools 
(FP6/2002/IST/1- IST 2.3.2.12 - Technology Enhanced Learning and Access to Cultural 

Heritage) 
 



Program: IST, FP6 
Calendar: 2004-2010 
Coordinator : Siemens Business Services Belgium 
Partners:   

• ORT France 
• University of Graz 
• London Knowledge Lab (IOE) 
• Middle Eastern Technical University 
• Trinity College Dublin 
• DFKI 
• Laboratory of Mixed Realities 
• CERTH 
• University of Liege 
• Goeteborgs Universitet Sweden 
• Plan_B Media 

• Siemens Business Services Turkey 
• Siemens Business Services Belgium 
• Italdata 
• Microsoft 
• Sun Microsystems 
• Intel 
• Infogate 
• Klett 
• European SchoolNet 
• European Schools 
• RtB 

 
Countries represented in the partnership: FR – AT – UK – TR – IE –GR – BG – SW – DE – 
IT – IL 
Objective of the project:  The project aims to create “a sustainable intelligent cognitive-based 
open learning system and environment for schools, adapted to individual learners' needs” 
 
Description: 
The Project is funded under the FP6, in the Technology-enhanced learning and access to cultural 
heritage action line, and is one of the two integrated projects in the area of education. It is also the 
21st largest integrated project within this Framework Programme. 
 
Ambitious Objectives: 
Development of an intelligent cognitive-based open learning system and environment, adapted to 
individual  learners' needs and ensuring their take-up in the education sector at a European level 
 
Creative Methods: 
An advanced learning system, founded on an ontology-based architecture for sequencing of 
knowledge and adaptive to learner's level of understanding and learning style by dynamically 
creating individualized learning objects; 
A distributed, collaborative environment with ubiquitous access for all stakeholders (parents, 
teachers, students, Ministries, publishers) to rich multimedia content and services, empowering 
direct communication 
 
What are the benefits? 
iClass will contribute to the realization of a paradigm shift: Making ICT more than simply a tool. 
The resultant system and services will allow the following: 

• A new pedagogical approach capable of adapting teaching and learning processes to the 
profile of individual learners; 

• Personalization according to different cultural characteristics and learning styles; 
• A prescriptive-diagnostic system, where the system not only presents personalized 

content to learners but also  identifies the problem areas encountered during the learning 
process and reports on these areas to the relevant  parties. 



• A more generalised and widespread access to learning resources using rich media  
 
Who Will Benefit? 
Main educational stakeholders will benefit from the results of the project. These include students, 
teachers, school administrators, educational authorities and parents, and other important partners 
such as educational content  developers, publishers and providers of educational services. 

 
Possible extension: 

One SOCRATED project does not exactly treat the impact of streaming technology in classroom 
but could tend to it in his future development. Tis project is: E-Draw, a virtual collaborative 
environment for visual art education (SOCRATES, Minerva) 
Objective of the project: Creation of a collaborative virtual environment for the teaching of arts. 
Abstract: 
Visual art education is currently one of the worst regarded educational disciplines, it is given few 
resources and less time and attention in the different education levels. Reports, including Pisa, 
show that our education systems are lacking in many aspects and the responses to those reports 
often include a demand of a return "back to basics" in the curriculum, but what are "basics"? We 
are all aware of what happens in these times of crisis but we also know that visual arts include 
essential cultural elements increasingly present in our post-industrial societies defined by 
constant visual experiences, and we have to take that into account. Nowadays students have a 
poor grasp of these subjects and hence an equally low-level artistic culture. The lack of teacher 
and learners networks and communities as they exist in other subjects deemed more professional, 
further adds to the isolation of our discipline. This situation can be translated to different 
European countries. This deficient situation must be remedied by acquiring the means to enrich 
the teaching and learning of the arts, get them out of their isolation, promote their development 
and make their learning accessible to the largest number of people. Art education needs 
rethinking and the possible changes should be done within the classroom. We firmly believe that 
art education is pertinent for the general education of the individual. It may be a question of what 
we can do in the few hours devoted to it in the curricula and make them significant, motivated 
and effective. These are some of the reasons why E-Draw has been created.  
 
In this paper we present our experience in developing this project, supported by the European 
Commission under the Socrates Program in which seven countries in partnership (France, Italy, 
Spain, Luxembourg, Bulgaria, Romania, Latvia) take part. To attain the above mentioned 



objectives under acceptable technical and economic conditions, the eDraw project aims to put 
ICTs at the service of the artistic creation potential. This involves creating a global environment 
and an open, collaborative learning system, to reach a wide target, developing on-line learning 
through the in-depth transformation of teaching processes, creating interest groups, whether 
virtual or not, and generating the discovery activities which are essential to improve knowledge: 
virtual tours of museums, galleries and workshops, discussion forums (students and teachers) and 
others. This virtual on-line environment will take into account the specific constraints of graphic 
and artistic disciplines to offer realistic and ergonomic solutions for the needs of art teachers and 
students. Moreover, eDraw can be used by other communities and include all kinds of informal 
and non-formal learning activities. We think of eDraw as a valuable tool to improve our visual 
competence and our ability to apprehend visual aspects of the culture we live in. This 
environment heralds the use of the e-learning model in all types of training systems to meet 
Europe's art education requirements with greater efficiency. 
 


