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Abstract

Lessons design should correspond to the trainibgest. It is also necessary to develop a spegifiober of
lessons, in order to enable the learner to be auigabwith modern topics. The presented vocatidrhing in
Automation & Robotics consists of 30 lessons. Bgithe development of the training courses, thiesef chosen
lessons for various target groups, each basicridssxtended into a forms of sub-lessons, inciydiore detailed
materials, widening the knowledge included intelested, most important, part of the basic lesSther direction
of the courses development is to supplement thdg bbthe training materials with new form of tents, using

advanced ICT technology means, e.g. multimedia,fdénulation exercises, etc.
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1. Introduction

making them inappropriate to the specific needs of
SMEs. Such training courses do not support a

As nowadays many companies need to increase combination with other forms of learning, such as

their production quality and efficiency, then threed

to integrate and/or modify the existing systems,
equipment and software (usually from different
vendors) to a new, modern and innovative A&R
(Automation and Robotics) solutions. To do it, they
need training on how to select, integrate and dpera
the A&R systems in order to achieve the highest
efficiency, quality and the shortest ROI (Return O
Investment) period. There is a number of training
courses available in Automation and Robotics on the
market, including many eLearning solutions, bulthe
mainly concentrate on A&R products from specific
vendors, often not covering complex issues reladed
integration and modernization of A&R solutions

learning groups, and therefore they do not support
knowledge sharing among the trainee communities.
Another problem with the existing training courses
that they quickly become obsolete as the advance in
A&R technology is rather fast. . Another important
issue to be addressed is a missing unification of
training and qualifications in this technical anea
Europe.

2. ISAR project

The ISAR project [1]: Integrated Set of
vocational trainings in the field: most advanced



solutions in technology, organization and safety in
Automated androbotized manufacturing systems”,
realised by project partners’ consortium: PIAP
(Industrial Research Institute for Automation and
Measurements), ATB (Institute for Applied Systems
Technology Bremen GmbH), CU (Cardiff University)
and TUKE (Technical University of KoSice - Faculty
of Mechanical Engineering - Department of Produrctio
Systems and Robotics), is co-financed by Leonaedo d
Vinci Programme.

The aim of the project is an elaboration of an
integrated set of vocational training courseséTitid:

most advanced solutions in technology, organization

and safety in the automated and robotized sysfEmes.
innovative training courses (contents, methodaology

tools and services) are interactively composed and
based on the eLearning present and modern state-of-

the-art solutions, and that in a combination with
learning groups and transactional virtual studgles
learning cooperation, motivates the users to iwgro
and advance their abilities to introduce the ned an

shortest ROI period. For technical staff ISAR addes

the integration of A&R system in an industrial
environment. For less qualified workers ISAR
addresses the operation efficiency of A&R systems.
The courses for trainers and students are a cotigrina
of the lessons included in the courses for theethre
other main target groups mentioned above, depending
in students’ case on (e.g. business students ggtymo
lessons relevant for managers, technical studeats a
given lessons relevant for technical staff ). Teasrand
consultants shall be able to answer all questions
regarding the courses.

3. Ontology

ELearning systems are based on knowledge

management functions and researchers have realised
that the benefits of ontology use in such a complex

domain as elearning can be numerous. Ontologies
allow to define an infrastructure for integrating

advanced solutions in technology, organization and learning courses subjects at the knowledge level,

work safety in A&R systems, especially in SMEs.
Knowledge transferred in training courses

independently of particular implementations, thésy
enabling knowledge sharing in cooperating

developed in this project, should make possible the communities.

learners in SMEs to increase the productivity and
efficiency of production in their enterprises, espy
SMEs, through the real improvement of qualificasion

The objective of creating a common ontology
within the ISAR project was to facilitate the knexbe
gain and experience exchange among different

of people. The main target groups are managers, transactional virtual study circles. The learning

technical staff, less qualified workers in SMEs and

materials and the context of use have to be therefo

unemployed workers, but also teachers/trainers and formally described to enable cooperating commusiitie

consultants as well as students of business andwith

technical schools and also unemployed highly gedlif
people (e.g.engineers). The main project targédsec
are: SMEs collaborating with car producers, SMEs -

different  characteristics to effectively
communicate with each other. Therefore the domain
knowledge for A&R systems has to be defined.
Common ontology should enable companies and

suppliers for home appliance producers and SMEs enterprises, as SMEs, with different expertise to

producing electronic / electric / electromechanical
devices.

Through the new training system, the trainees, wit
different awareness on ICT and A&R modern state-of-
the-art solutions will be given the chance to
significantly advance their knowledge, skills and
ability, motivate them to improve and advancerthei
abilities to propose, specify and introduce the emad
innovative and advanced A&R systems, especially in
SMEs, work with them taking a full responsibilityrf
the results. ISAR offers to, usually very busy,
management staff the opportunity to learn in algigh
efficient and time-saving way how to select A&R
systems and how to optimally provide investments in
order to achieve the highest efficiency, qualitg #me

communicate about aspects of A&R systems (Domain)
and elLearning materials (Learning Material). Conhtex
can be used to identify the characteristics okedént
situations. So, the project partners work on needed
ontologies:

- Domain ontology: the domain ontology functions,
saying very simply, one may see as a common
dictionary between different A&R vendors and
various users,

Learning materials ontology: traditional lectures,
notes, presentations, and other teaching related
resources have been mainly paper-based.
eLearning, however, is primarily concerned with
electronic material handling and management. As
a result, a number of subjects / researchers are



working to standardise metadata and contents 4. Pedagogic approach.

models related to such information.

- Context ontology: context is “any information that
can be used to characterise the situation of estiti
(i.e. whether a person, place or object) that are

For the creation of training courses it was decided
to use the blended / mixed solution [3], so tha& th
traditional learning advantages are complement#d wi

considered relevant to the interaction between a the ones of the distance learning — eLearning fif$te
user and an application, including the user and the part of the training consists of the traditional

application themselves” [2]. In eLearning context
is very important especially for personalisatiod an

introductory lessons aimed at facilitating thertirag in
elLearning system usage and its operation / navigati

reuse functions. Personalisation can be achieved using effectively system capabilities available.

by using pre-defined resource types and forms for
specific situations, while reuse is advanced by
defining the exact circumstances in which a
learning resource component has been used.

The ontology currently contains more than 500
definitions about automated and manufacturing
systems. Those definitions are integrated into the
Glossary component (see Fig.1) of the ISAR system.

Fig.1: Functionalities of the glossary

The Glossary component includes the following
functionalities:

- browsing — by category, author, alphabetically and
chronologically,

- searching — by keyword,
- adding terms,

- importing terms — from other glossary for updating
and refinement,

- exporting terms — into XML format.

At the time of introductory lessons, in addition to
the main content, supporting textual and multimedia
material is provided to the users along with an
explanation on using it.

Most of the lessons are connected with the
technical topics of A&R, but there are as well the
lessons connected with company management and
financing of an A&R systems investments. The lesson
were carefully elaborated aiming at fulfilling theeds
of learners from the above mentioned target grangs
various target sectors.

Courses’ lessons represent the project subject
knowledge, as written above, but in spite of that
introductory lessons present some important asgect
more general features of present modern ICT and A&R
in use in SMEs, as e.g. various software packaggs a
various A&R systems, the very simple ones and
complicated and nevertheless potentially useftdoAl
some words may be said about the theoretical aspect
and the forecasted directions of future researtiis T
way learners will have broader view for the intéires
phenomenon in the domain.

During the introductory lessons there is as well an
opportunity to get grasp of the learners levetaining
course subject and skills in ICT technique operatio
(e.g. internet navigation, excel program use, &tcd
the possible important nuances of the learnerdsiee

Another very important issue would be the
adaptation of courses contents to fulfil the neefds
different countries — not only speaking about défe
languages but also taking into consideration theirs
different legislative solutions and other spedsgues.
Especially important would be the pointing out
differences concerning specificities for each couot
means supporting SMEs operations and different
taxation systems, as well also the issues related
safety regulations.

During the introductory lessons we have also achan
to discern a valuable information about possik#itof
learning communities cooperation and knowledgeeshar
and to make conclusions on best way to support it.



Lessons should be not only professionally prepared
to take into consideration the learning materideyl
should also be “attractive” for the students inevrth
keep them interested. Therefore, it is also impatiz
select appropriate lesson’'s materials and use the
multimedia effectively.

5. Structure of the lesson

When designing and developing a course the
developer should keep in mind that the total nunolber
lessons should be maximum 25-35. An “average
student” should spend between 40-60 minutes to lear
all lesson material. This means that an “average
student” would need for the whole course maximum 30
hours + time for training in the classroom (abo« 6
hours). Then in total, if we assume that a studdlht
spend 2-3 hours per day, he/she may need abodit 10 +
working days for learning a longest course.

Lesson structure was created by consortium
partners combining an academic experience oa6t)
TUKE with experiences of vocational and e-Learning
professional training providers from PIAP and ATB.
was decided that each lesson must include:

an explanation of the method - textual and
graphical,
an example (practical example),

an exercise - practice (set of multiple-choice
guestions, tasks etc.).

All examples and exercises must be related to real
industry A&R solutions. In order to help developters
develop the learning material, case study and eseerc
ensuring an appropriate level of consistency with t
existing ISAR approach, a general template fordess
has been developed (see Fig.2).

The template presents a lesson title, numbegttarg
groups the lesson is directed to and how the les#ibn
be assessed.

Lesson number:
Lesson title:
Target groups:
Assessment:
INTRODUCTION TO THE LESSON
AIMS OF THE LESSON
LESSON OUTCOMES
At the end of the lesson the learner will be able
LESSON STRUCTURE
(HEADING)
(Lesson number:)

(Lesson title:)

CONTENT OF THE LESSON

1. Explanation
2. Example
3. Exam

Fig.2 Template for the ISAR lesson.
5.1. Introduction to the lesson

In the introduction section the developer should
introduce the reader to the course material, cutlie
topic area, identify the objective of the conteminfi
the learners perspective. More specifically:
if the learner is a student then the material sthoul
detail the introduction to the topic and focustan t
general reasoning behind the course material as
well as on the problem areas that this lesson can
tackle,
if the learner is an SME technical staff/manager,
then the introduction section should contain text
that will introduce the learner to the topic and th
practical reasoning behind the lesson from the
SME perspective,
finally, if the learner is a trainer then both the
theoretical and practical perspectives of the
lessons should be clearly presented.



5.2. Aims of the lesson

In the aims of the lesson section the objectides o
the material should be identified i.e. the userustho
have a clear understanding of the particular puapds
the material presented e.g. to gain an overview of
topic, to learn how to complete the ISAR lesson etc
These objectives should be written with the leamer
mind. More specifically:
if the learner is a student then the objectives
should detail what general concepts he/she should
be familiar with on completion of the course and
also a list of the tools or methods that they sthoul
be able to use/complete,
if the learner is an SME technical stafffmanager
then the objectives should detail the practical
objectives the material presented with specific
emphasis on the application of the ISAR tools or
documents,
finally, if the learner is a trainer then all the
theoretical and practical objectives need to be
listed.

5.3. Lesson outcomes

In this section specific lesson outcomes are
presented: vocational/practical as well as general

5.4. Explanation

Here the developer of the courseware material
should clearly introduce the ISAR approach and a
detailed explanation of how to execute the work ste
should be clearly presented to the teacher. The
objective of the explanation section is to skileth
learner as to how to use and execute the workastep
tool employed by the A&R system.

5.5. Example

Here a practical application of the topic in lesso

Fig.3: ISAR system example page
5.6. Exam

In the exam module the developer should present a
number of questions and tasks that test the lesirner
ability to understand and apply the material ofe th
lesson. Guidelines for the development of an exam
module are presented below:
if the material is heavily textual and consistsof
set of guidelines with documentation schemes the
exam should employ and number of multiple
choice questions that tests the users familiarity
with the text presented and the concepts that the
learner should be familiar with,
if the material in the lesson consists of a toot, f
example flow charts, then the lesson should
present partially completed problems whereby the
learner employs the tool to complete the solution.
This should test the learner ability to use thé.too

Questions should be developed considering the
specific learner for example whether the learners
objective is application or whether it is general
understand or both. That will ultimately determihe
type of questions being asked. Fig.4 [3] belowemes

learned should be presented and explained to the@ duestion in ISAR system using pictures from real

learner. The objective of this phase is to protue
learner with a practical implementation of the gahe
concepts presented in the lesson (see Fig.3 for
example) [4].

application.
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