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1. INTRODUCTION 
 
Video might be used within a broad spectrum of teaching and learning activities targeting 
anything from areas covering complex descriptions or theoretical subjects, too activities 
focusing of mediation of non-complex (informal) knowledge. From a teaching and learning 
perspective, the challenge for Vocational Educational Training (VET) institutions and 
academics are how to start using and reusing such technologies in ways that are pedagogical 
appropriate and sensitive to their learners and students and the selected learning context. 
However, it is currently a motivation for achieving standardisation that is heavily motivated 
on re-using learning resources and non dynamical reusable learning objects within the e-
learning community. This frequently often involve using static learning objects that don’t 
change their geometry itself according to the ongoing learning activities and learning 
experiences (ADL Scorm 2004, DC 2005, DLI 2005). A Learning Object might be defined (e-
standard, 2004) as a collection of digital pieces representing a minimal, independent and 
standalone educational unit. Shrink wrapping of content for delivery in different contexts is 
indeed becoming mainstream e-learning practise. There is unfortunately a growing feeling in 
Europe that such exploration of reusable learning objects lead to e-learning as a page turning 
activity. It results in “static, fossilized, dead (content), low learner motivation and 
engagement, impersonal and isolating environments” (Stacey, 2003).  
 
Learning Activities has been proposed in order to broaden the range of pedagogies used in 
technological enhanced learning, i.e. as an enhancement of the learning object paradigm. 
Efforts targeting standardisation on learning technologies have lead to the IMS Learning 
Design specification. It provides a standard notation language for the description of various 
learning scenarios that is adapted to various pedagogies. The specification promises the 
capability of describing a wide variety of learning activities (Karampiperis and Sampson, 
2005a and 2005b), as well as the ability of defining the role of different actors in the e-
learning process. The role definition includes both the definition of teacher-led and student-
led scenarios. Inclusion of single learner (SCORM-compatible) activities in complex activity-
based learning scenarios is obtained by building up on the IMS Content Packaging 
specification.  
  
Mainstream e-learning practices often lack to implement, use and deploy state of the art real 
time visual communication and collaboration solutions (Stav J. B. and Bergh R. 2005f), e.g. 
video streaming and videoconferencing. An extended blended learning approach, however, 
mix all types of learning activities and technologies (Stav 2005a), i.e. instructors offering on 
site training, online mentoring, together with synchronous and asynchronous distance learning 
tools like Learning Management Systems (LMS), presence at distance (Withmer 1998, 
Knudsen 2002) for teachers, video-streaming, tele- and/or videoconferencing, web-
conferencing, use of composite technical equipment offering interactive distance 



presentations from various digital sources (Stav J.B. and Tsalapatas H. 2005b, 2005d, Stav J. 
B. et all. 2005c and 2005e) etc.   
Implementation of new in-company training principles targeting welding require a basic 
change of attitude regarding the deployment of blended training principles (Stav, 2005g) 
supporting and integrating virtual mobility and presence at distance for in company-based 
training at many levels in the organization. This includes training that goes far beyond 
traditional asynchronous e-learning solutions using Learning Management Systems (LMS) 
and shrink-wrapping of content for delivery in different contexts.  
 
This paper outlines the main components and work in progress of a Leonardo da Vinci 
founded pilot project (2005-2007) that designs and validates a new in-company distance 
educational model exploiting coordinated use of visual communication and collaboration 
solutions.  
 

2.  EWF GUIDELINES 
 

The European Welder Federation (EWF) represented an interest organization with more than 
60.000 companies in Western Europe with more than 100 employees. This number has grown 
to 100.000 companies after the EU expansion. Welding companies, or fabricators, are in need 
of highly skilled personnel to meet the requirements of the industry. Thus, welders 
(personnel) must be trained both theoretically and practically according to the EWF 
guidelines.  

EWF has made up a unique harmonized certification system, which has been adopted as a 
European standard, targeting welding in 30 European countries. It is founded on joint equal 
user requirements specifications and learning design principles that are based on welding as a 
skills upgrading process. Most of the training has so far been delivered through classroom 
based teaching methods. The European welder-trainers don’t have any significant experience 
of using such integrated distance teaching environments, whereby the train the trainer aspects 
are essential in order to obtain a successful deployment of the new welding training principles 
at a wide scale. It is expected that the selected pedagogical models will be based on a case- 
and instructional working process that have shown very good results while recently being 
deployed on a limited user scale. Two end-user groups are identified: (i) welders and welding 
organizations, and (ii) welder trainers.  
 
Welders must be certified to European standards, EN287-1, which is the most commonly used 
certification standard for welders in Europe. Another common certification standard is EN-
ISO-9606 series of standards, covering a number of different materials and processes. The 
ultimate final users of the training principles, however, will be welders that need to be 
certified or re-certified on a regular basis from welding organization 
 
Welder trainers on the other hand must be able to meet new types of educational content 
offering new teaching requirements in terms of: (i) ability of meeting the technical 
requirements as well as new technical advances, when using composite visual communication 
equipment in skills upgrading processes, and (ii) their capability for utilizing new blended 
learning principles into distance learning environments where users are located in a variety of 
locations and cultural contexts. Knowledge about good practices from various regions will be 
a key issue within a successful framework. Welder trainers may be employees of welding 
organizations, which is the case in larger organizations, they may be employees of training 
institutions, which typically work in smaller organizations that do not have the capacity of 



having full-time employees, or they act as subcontractors offering training to larger 
companies.  
 

3.  LEARNING ACTIVITIES AND BLEANDED LEARNING 
 

An extended blended learning pedagogical solution mixes and uses on-line delivery through 
LMS, video-streaming, structured mentoring of individuals and trainers, practical on site 
training and high quality videoconferencing. The new models for offering in-company 
training principles must select pedagogical methodologies that demonstrate how proper 
inclusion of various non patented visual communication and collaboration technologies, 
development of new pedagogical methodologies and (today) independent services, together 
make up a convenient new infrastructure for delivering time- and cost-efficient distance in-
company training which explore virtual mobility. The learning design principles exploit 
learning activities that: 

 Promote on-the-job training through the customization of educational content for mixed 
delivery through telephone/web-based interfaces, streaming and audio/video/application 
sharing or video conference/application sharing delivery.  

 Include blended learning educational environments emphasizing effective integration of 
various composite technical solutions into pedagogical frameworks by using “balanced 
presentation formats” where the etacher mixes various technological solutions and 
presentation modes.  

 Deliver and deploy state of the art training to teachers and trainers who work in 
companies and educational organizations that have little exposure on visual 
communication services.  

 European standardization of educational content targeting welding, as well as training 
processes and learning design principles requires standardization of the visual 
collaboration learning environment as well as the train the trainer program covering 
fields like practical welding, theoretical training, material design and welding methods. 

 
The new training principles will target a market consisting of : 
 one year basic welding education in more than 30 European countries 
 distance training targeting certification of 50.000 new welders each year 
 re-certification of 250.000 welders each year across Europe.  

 
The welder trainer will typically work in a company or in an external organization (to the 
companies) supporting the companies with training in the area of welding. 
 
4.  LEARNING ENVIRONMENTS AND LEARNING RESOURCES 
 
One of the primary tasks include design of appropriate learning environments describing 
expected learning activities and their subsequent learning resources. Such environments might 
include several educational frameworks for utilizing video: 
 

 Video capturing the complete offered educational communication and collaboration 
events and instructional processes containing lectures, lessons, presentations, seminars, 
workshops etc. These will typically be archived as educational- and consultation 
resources, whereby the previously recorded educational sources might be stored with 
proper metadata descriptions in order to be re-used or shared in subsequent learning 
contexts at a later stage.  

 Support the learning process with tutorials, documentaries, interviews etc. This category 



warrants some elaboration as video seems to fulfil a number of functions. Purely 
instructional approaches showing the process of demonstrating a concrete welding 
process, a welding procedure, different welding stages where we might simulate such as 
a laboratory experiment where safety is a risk, or to engage into a role playing situation 
where the students might look into their welding roles and behaviours. 

 
The strength of video in such scenarios will be as visual demonstration and dramatisation 
tools, presenting visual evidence that at the end make an emotional appeal. A “show and tell 
style” will certainly help describe visually an explanation of an instructional procedure or 
process. It will furthermore reinforce and help the learners and students visualise what the 
teacher is saying, as well as validate knowledge through the moving image or video 
presentation. Another aspect is that a number of processes have to be studied and the 
institutions or company will normally not have the required equipment available in order to 
show examples from these processes. Here, the use of video will open new possibilities for 
the teacher.  
  
The attention should also be drawn towards the motivational aspects of video bringing 
subjects “alive”.  

 Give access to in-depth real events from welding processes in industry. The intention 
will be to bring real life events to the context of the classroom so that they might be 
observed, analysed, interpreted and discussed. This might apply to a wide range of 
phenomena taking place as external locations. This will be the only way of studying the 
in-depth details of the weld pool, material transfer and arc behaviour during the process 
itself. Just as important is the possibility that by utilizing video it will be possible to run 
sequences to show what behaviour will cause damage or defects in the weld itself.  A 
traditional approach in teaching has been to teach the students to do the job right the 
first time. But just as important is to show the students what are your process tolerance 
window and what will happen if you exceed these parameters. In a normal laboratory 
situation such experiments are time consuming and costly (specially if you have top use 
high cost material). Here the use of video will strengthen the educational possibilities 
and give the student a deeper understanding of the process behaviour itself.  
In a similar matter, the effect of different behaviour from the welder, other factors 
influencing the process like surface protection and so forth, can only be studied by help 
of such tools. If such material also could be used for demonstrating the process 
behaviour for obtaining defects, then valuable time could be saved though the practical 
training hours specified for the student. 

 Designing and developing units of learning material to be organised in a digital library. 
Such an approach is frequently a key question when at least academics think on 
constructing their own libraries of resources exploring the pedagogical value and wide 
utility of high quality streaming video. Such digital libraries could be of vital 
importance if they also are able to compare the results. It will be of special interest to 
compare the welders own results with the target results that are going to be obtained. If 
one made a series of intermediate steps then the student may consider to create a video 
portfolio in order to document his/hers progression in the process. 
The use of digital cameras can then let the students create sequences of their own 
training work in the laboratory and then later compare it with the reference material 
available from the library.  

 Constructing and sharing videos by exploring ways in which knowledge that is tacit and 
embedded in working practises, can be shared among practitioners improving their 
collective collaborative professional learning. Different kind of video presentations of 



practise might be linked with different kinds of representational purposes such as 
abstraction of real world welding practise.   

 
Construction of a video archive containing industry examples might be one scenario. The 
archive allows the students to see different industrial practices depending on industrial 
applications. This can be of major importance because the process itself including the quality 
requirements differs from application to application although it may be the same welding 
process. An application/process related library could therefore help in the understanding of 
the different production methodologies. 
 
Such an archive can also solve another interesting topic, namely the semantic interoperability 
of words and expressions.  Experience has shown that the content and meaning of a word or 
an expression will change according your experience, knowledge and competence are 
changing. This means that you tend to enlarge the meaning or the competence content of the 
word /expression. This we know is  quite common. The problem however occur when people 
with different knowledge, education and competence start to communicate and using the same 
words and expressions. This may cause huge problems in the communication itself. In Europe 
where a lot of the communication crossing national borders is being carried out through a 
third language, this type of communication problems becomes even worse.  Here the use of 
dedicated video libraries  may solve some of these problems.  

 
The videos might be shared across Europe as common learning resources due to the 
standardization of the curriculumn within welding. Typical examples of such video resources 
include. 
 

 Video might be used to mediate instructions that are connected to (compulsory) 
exercises within the course or the training offered 

 Video might be used to display the task solution process  
 Video might be used as a documentation tool of educational activities and processes  
 Video me used to go through and illustrate central concepts within the curriculum 
 A video tool box demonstrating how tools, methods, processes should be used etc.  

 
5.  PEDAGOGICAL FRAMEWORK  
 
The pedagogical framework will be based on activity based learning and the content defined 
in the document IAB-089-2003/EWF-452-467-480-481, developed by IIW (International 
Institute of Welding) and EWF. This document is the Guideline for International Welder 
education and creates a framework for harmonized education in Europe as well as 
internationally. The project will create a set of courses according this Guideline, which will 
enable the project to test and implement the results in a large scale. In order to meet the 
requirements the focus will be the education for Fillet Welders. 
 
Instead of utilizing the traditional methodology whereby the student moves through a 
traditional education with theoretical content followed by hands on training, the project will 
use an Activity Based Training (ATB). With ATB it is understood that the training follow the 
production activities according the production path of a predefined structure or product. The 
project will also exploit a blended approach whereby different delivery technologies for the 
content itself will be used. 
 
As the student is moving along the training process, learning objects in different media format 



will be available. The idea is that the content shall be available when needed in order to be 
able to move further to the next training element. 
 
Web based modeling tools, like Moodle and LAMS, will be available in order to develop the 
training activity and add the required training content to the model. The teacher will be able to 
alter this model as well as add the preferred content for the course. This may vary, depending 
on the industrial application he/she want to use as a reference example. 
We foresee scenarios for delivery of the training, either as on-site training where the teacher 
utilize the course modules through classroom training, or partly as a distance learning course 
where the students have access to the content through Internet. Examples of educational 
activities include: 
 
Fig. 1 The course will consist of several job-packages. The figure shows how one job-package 
is built up of different elements, some are pure theory elements and other is a mixture of 

theory and hands-on training. The training will be carried out in the workshop, shop, or in a 
laboratory. Video streaming and/or videoconferencing will be used in Shop/Theory packages.  
 

 User guides targeting welding processes and use of complex welding equipment. 
 Design of a proof of concept “virtual laboratory” connecting complicated theory to real 

world welding processes or phenomena. The pedagogical approach and challenge will 
be how to use the video to activate the student, e.g. each video might be followed by a 
problem to be addresses among the students. The solution to the problem might also 
include theoretical descriptions.   

 The “vivid illustration” might be a slightly different approach as compared to the 
“virtual laboratory”. The intention of the video is to give the teacher, learner and student 
access to a fast and cost-efficient service demonstrating how a process proceeds, how 
equipment is going to be used, or the effects of a physical principle. Illustrations will be 
supported with sound or text. The end-user will be a spectator selecting video sources to 
describe the problem and the solution, in stead of traditional text based illustrations that 
might possess seriously limitations with respect to communication of results and effects.   

 
6.  IMPACT ON EDUCATION OF WELDERS 
 
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 blended learning program has 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 organizing, coordinating and 
delivering training will have impact on distance educational programs far beyond the EWF. 
Specifically, the benefits will be to: 
 

 Increase the effectiveness of in-company certification training through blended teaching 
that is based on video presentations of techniques, targeted mentoring, and European 
certification standards. 

 Increase the collective capabilities and knowledge of SME welding organizations 
through targeting training, thus improving their positioning in the market and help 
increase their profitability. Given the fact that welding is an important industry in 
Eastern Europe, special attention is given to the needs of these countries.  

 Help reduce training costs, including costs incurred by traveling and lost working days. 
 Deliver train-the-trainer programs targeting needs in specific training scenarios related 

to the welding industry, such as shipbuilding industry, Off-shore industry, boiler works 
and industry working according to the Pressure Equipment Directive, 97/23/EC, energy 
sector related industries.  

 Promote the application of European standards by integrating EWF standards into the 
training process 

 
The learning environment has a scope far beyond welding, as it is expected that the training 
principles could be used to train staff working in many different industrial sectors. A typical 
final user of the new training principles will be staff that needs to be certified and/or re-
certified on a regular basis. The certification process is introduced by governmental updating 
of safety and security rules, or due to maintenance of technical skills within welding. Welders 
will get access to and receive distributed distance training covering various subjects using 
“video teachers/trainers”. The potential end-users cover both unskilled and highly skilled 
workers; e.g. project managers, distributed mentoring of new employees, transfer of highly 
specialized knowledge/training to small groups of staff and cost-efficient interconnection of 
specialists at the branch offices. 
 
7.  CONCLUSION 
 
This paper reports work in progress for designing new training principles that utilize video 
within skills upgrading processes of welders. The courses will use learning activities that 
follow the in-company production flow. Each course will contain several ob packages, and 
each job package is divided into a mixture of theory and hands-on training. The training will 
be carried out in the workshop, shop or in the laboratory. Video will be used as a pedagogical 
tool within the theory based packages.  Furthermore, the work also includes designing an 
information base for the dissemination of information with regards to the coordinated use of 
visual communication and collaboration services for in-company educational settings. The 
information base solution will support welder teachers and the training of trainer trainers 
through the integration of coordinated audio and video technology into instructional 
processes, something that has not been successfully achieved despite the relative maturity of 
the required technology. A reason for this apparent delay stems from difficulties in the 



technology’s deployment, and the lack of expertise on behalf of instructors and technical staff 
regarding its integration into educational settings. The information base will be completed in 
2007.  
The new training principles and the information base solutions are currently being 
implemented in the context of a Leonardo da Vinci action project “MECCA: New models for 
European Cost-efficient in-company Certificating and Accreditation training”. The 
developments are partly based on work executed in the context of distance learning design 
and development projects like (eCMS), (NS-eCMS), (AvdMerge), (Stav J.B. and Tsalapatas 
H. Dec. 2004a, Sept 2004a, Sept 2004a, Tsalapatas et. al. Dec. 2004b). The training principles 
aim to facilitate this integration through the dissemination of information on best practices 
and the fostering of a community of peers for the sharing of information and experiences, 
both technical and pedagogical. 
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