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Abstract
“ Product Innovation” isa new type of integrated environment,
which addresses the learning, exchange of information, train-
ing and communication in the field of product innovation. It
serves different user groups either for education within the
university or the further education or training for people work-
ing in industry. The paper discusses the motivation for estab-
lishing such an environment. The requirements with respect to
didactical, pedagogical and also technical
aspects are dealt with. The main focus con-
cerning the learning aspect is directed to
the user “ students.” On the basis of a first
evaluation of the environment after using it
since autumn 2000, some interesting results
with respect to behavior patterns of the us-
ers, acceptance of the environment by the
users, judgment of quality, availability and
functionality are presented.

I. Introduction

A UNITED ENGINEERING

Despite the enormous development of the
information technol ogies, information alone
is not decisive to assure a competitive ad-
vantage. Global communication networkslike
the Internet enable the almost immediate exchange of informa-
tion without limitswith respect to place and time. However, itis
not the information aone, but the knowledge and capability to
evaluate, judge and make use of these information in the sense
of alearning process.

Knowledge and the gain of knowledge today are the important
factors, crucial for being successful within the global competi-
tion. Because of this fact numerous companies, enterprises and
educational institutions are aware of the importance of knowl-
edge as “the” elementary resource. Several initiatives in the
field of knowledge management have been started in the mean-
time. The objective of an efficient knowledge management isthe
assembly of specific knowledge to achieve a competitive ad-
vantage in the long run. To realize such a knowledge database,
the knowledge of individual competence must be made avail-
able globally. Moreover process must be defined to efficiently
develop knowledge for the knowledge database. The boundary
conditions necessary, to support and accelerate such a knowl-

edge building process, must be created. Identification,
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collection, documentation and sharing of knowledge are the
essential elements of the knowledge building process. People
have to be enabled, wherever they are in the education system
(primary education, secondary education, life-long education),
to access globally this knowledge for building up their own
competencies.

Knowledge and the gain of knowledge today are the important
factors, they crucial for being successful
withintheglobal competition. Because of this
fact, numerous companies, enterprises and
educational ingtitutions are aware of theim-
portance of knowledge as “the” elementary
resource. Several initiatives in the field of
knowledge management have been started in
the meantime. The objective of an efficient
knowledge management is the assembly of
specific knowledge to achieve a competitive
advantage in the long run. To realize such a
knowledge database, the knowledge of indi-
vidual competence must be made available
globally. Moreover, the process must be de-
fined to efficiently develop knowledgefor the
knowledge database. The boundary condi-
tions necessary, to support and accelerate
such aknowledge building process, must be created. Identifica-
tion, collection, documentation and sharing of knowledge are
the essential elementsof the knowledge building process. People
have to be enabled, wherever they are in the education system
(primary education, secondary education, life-long education),
to access globally this knowledge for building up their own
competencies.

I1. Motivation for a Network of Competence

Knowledge networks are of high importance in the context of
Web-based learning environments. They are formed by groups
or communities whose members have a common interest in a
certain subject or knowledge area. The utilization of technolo-
gies like the Internet, Intranet, search engines, specific knowl-
edge databases, and visualization are essential elements of such
knowledge networks. Efficient knowledge networks need state-
of-the-art technology platforms to guarantee the exchange of
information and knowledge independently and without any re-
strictions.
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Product innovation, which essentially meansthe definition, de-
velopment and production of new products and their success-
ful launching to the market, isthe driving factor for a powerful,
competitive economy and the prosperity of the society. There-
fore, the primary education at the universities and the ongoing,
further industrial education of engineers in the wide field of
product innovation is of central importance.

An analysis of the present education programs and offerings of
different universitiesin the respective area showsthefollowing
situation: the specific knowledgeisextremely distributed among
the different universities, and the curriculahave adistinct focus
with respect to specific subjects and themes. For instance, there
are lots of good courses in innovation management, develop-
ment methods, engineering tools, engineering and structural
analysis, rapid prototyping, and design. However, the subjects
are often presented in kind of isolated view, driven by the spe-
cific know-how and interests of the teacher. Roughly estimating
the expenditure of time and human resources to transfer this
broad content of knowledge and courses with a defined high
quality into avirtual learning platform using new technologies,
it will be immediately evident that the New Technologies can
lead to useful synergies by combining the input of different
centers of competence.

The learning environment has the final objective to establish a
network of competence with itsmembers. It hasthe potential to
leverage this important part of the curriculum to the required
sustainable level of quality ensuring a qualified content of the
material and appropriate didactics. It also takes into account
these aspects by an integrated learning, information and train-
ing environment, which utilize the Internet as the communica-
tion platform.

State-of -the-art multimedia technology is used to enhance the
information and learning process. The system utilizes new forms
of teaching and functions as a complementary supply of lec-
turesin afirst step during a transitional period. However, as a
short-range objective, the system isareplacement for some parts
of the classical frontal lectures. A strong component of
interactivity supportsthe use of the system with improved com-
munication tools among students and with the lecturers. One
aspects of the system is also the improved equal treatment of
students. The system promotes the exchange of ideas and their
judgment. The complex decision making processes, which char-
acterize product design and development, is one important fo-
cus of the learning scenarios.

Usersof the environment can determineindependently time and
place of their studies and can choose among the courses which
correspond to theindividual demand of qualification. Other im-
portant issuesrefer to time management for students and aswell
the support of independent working (individual work). Thus,
the self-responsihility of the studentsis promoted. On-line ex-
aminations, testsand aswell the quality of theresultswill bethe

basisfor grading. To shorten response timesfor the grading will
be especially of great value for students. Permanent knowledge
diagnosis gives important information either to the students
and the lecturers. A high level of transparency both promotes
the quality of the learning process and improves the efficiency.

Communication partners are not only students and teachers/
professor alone, but increasingly also people from industry (ex-
ternal students). Students receive by means of augmented com-
munication additional information, hintsand tipsfrom these new
learning partners. Thus, a new quality of learning network is
created.

II1. Main Features of the Learning Environment

The main features of the environment as the basic result of the
requirements and specifications are:

¢ theformation of amotivated learning community which
isdetermined by characteristicslike feedback, compe-
tition and collaboration;

e aformalized explanation and definition of the product
development through descriptive process models;

e innovation cases to lead the students to the learning
targets on the basis of real world or constructed case
studies;

e check lists;

e interactiveformulas,

e intensiveuseof multimedia;

e automated correction of exercises,

e access of study material by awider group of people;

*  better survey for the lecturer over the success of the
individual student;

e ganing information about the quality of the course
material through the system, improvedindividual treat-
ment of students;

e continuous control of the learning improvement and
success by the student;

e communication and discussion platform among stu-
dents and professors/experts to motivate students for

* linksto secondary information and to selected compa-
nies.

IV. Pedagogical Scenarios and Learning Material

Creative processes as well as collaboration and discussions
with others are essential for the formation of the ability to per-
form well on innovative tasks. Innovative achievements result
from ill-defined processes and, therefore, it isimportant to set
up appropriate environments for the development and training
of this specia kind of expertise. To perform well when innova-
tive results are sought demands self-confidence and a situation
that allows for a free and unrestricted development of ideas. A
trustworthy platform s, therefore, key to support such processes
aswell asthe development of the ability to perform creatively.

Proceedings of the 2002 eTEE Conference 11-16 August 2002 Davos, Switzerland 43

http://services.bepress.com/eci/etechnol ogies/6
| ]



Elspass: An Integrated L earning and Information Environment for Product In

e-Technologies in Engineering Education Learning Outcomes Providing Future Possibilities

Experience has shown that trust increases:

e with the amount of transparency within the system;
e withitsreliability regarding the stored data; and
e withtheprotection of the personal sphere and identity.

Additionally, any technical support and information regarding
the task at hand that can be provided is beneficial.

Special featuresthat should be offered to enhanceindividual as
well as collaborative creativework include:

e support of the freedom to explore and expand a pos-
sible result space;

e support to narrow down the possibilities at any time;

e easy navigation through the result space;

» accessto relevant additional information; and

« featuresthat help to understand past decisions, on the
one hand own decisions, but more importantly the de-
cisions of other participants.

Sincethe creative processitself is very complex and collabora-
tion adds to this complexity, only sophisticated visuals means
can provide theinformation necessary for its understanding. To
transform data into appropriate visual representationsis a cru-
cial aspect of the platform. Important istheidentification of the
views that are necessary as well as the implementation of the
procedures to produce them on the fly.

Three categories of views are important:

e Overviews. These views allow grasping information
on a meta-level regarding and show relations among
different parts of the dataincluding geometric models,
qualitativeinformation, quantitativeinformation or se-
mantic information.

e Process Views. These views alow understanding of
the dynamic process and to navigate in time and ac-
cess different states of the developments. They are
important to understand past decisions.

e Focused Views: These views give accessto individual
contributions. A sequence of such views is helpful to
see the progress of the work aswell as progressin the
learning process.

Linksbetween different views aswell asthe samelevel of views
create a navigation network that helpsto accessinformation in
different ways depending on one’s intention. The concept of
views is a straightforward strategy to allow for synergies on
various levels. A sophisticated set of views that support cre-
ative collaboration cannot currently befound in commercial ap-
plications, but it hasbeen explored in several research and teach-
ing projectsat ETHZ aswell asother institutes around the world.

The application of these findingsto the context of product inno-
vation can be estimated to be an important feature to provide a
visionary Web-based learning environment.

A “course” isto be a combination of certain number of educa-
tional units (modules) based on theindividual needs and learn-
ing targets defined by the teacher.

Theexisting classical courses have acertain pedagogical struc-
ture, most of thetime one-third frontal lectures, one-third train-
ing, and one-third individual extrawork. Itis clearly the inten-
tion of the learning environment to drastically reduce the effort
of frontal teaching in the sense of giving basic information to
students. This type of lecturing is a passive process from the
students’ point of view.

The on-line course system has the function to prepare the stu-
dentsfor the adapted lectures, which cover especially case stud-
ies, or inanarrower sense, “innovation cases.” Innovation cases
have the function to demonstrate the practical relevance and
the application of methods of the material presented. On the
other hand the students spend on-line time consolidating the
material presented (Figure 1).

The following pedagogical elements have been implemented
(Tablel).

The distribution of hoursin a course can differ from course to
course and can also vary with the individual student. From
today’s allocation of 52 hours of direct student contact, we will
reduce the “physical” contact to approx. 30 hours and another
“virtual” contact of another 20 hours in which the students
have the possibility to contact other students or the tutor. As
already mentioned, this allocation differs tremendously from
course to course, from student to student, and also during our
own learning curve and experience with this new form of educa-
tion. Especially the contact in the classroom is a process of
experimenting and eval uating during the next years of introduc-
tion. Even though social aspects can beintegrated in networked
platforms, the face-to-face contact with the staff is still consid-
ered crucial to ensure an optimal support of the learner.

Product innovationisahighly interdisciplinary field (Figure 2).
Several disciplines are covered like science, engineering, tech-
nology, economics, administration, ecology and much more.

The overall learning cycle or process within the learning envi-
ronment is characterized by three consecutive phases of knowl-
edge gain:

e Conception: Tthe student gets a survey about the sub-
ject. Relations to his prior knowledge are built thus
initiating afirst process of interpretation.

e Construction: The student is asked to make use of the
new knowledge. With respect to the learning goals he
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Learning process

Preparation Application Consolidation
e Content e Lectures e Exercises , Projer
e-learning Case studies supp. by e-learn

Individual , (group ) Class Team

Figurel. Learning scenarios.

Table 1. Pedagogical elements.
Pedagogical Element Type Activitiesand Objectives

On-linelearning Individual Basic knowledge transfer, definitions, process
understanding, methods

Classroom tutorial Class Motivation, discussion and solving of “innovation
cases’, general discussions

On-linetraining Team Forming teams for certain topics and interests,
discussion and solving of “innovation cases’
individually or in teams, self tests, discussion with
tutors

Practical training Team Coached experiments, skills

Conception Design Implementation Operation
Digital Innovation process—
et product development process

Proceses

Meta

data
' '

Figure2. Interdisciplinary field.
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chooses the relevant subjects, he relates the learning
goalsto contents of hismemory and carriesout aclas-
sification of the learning contents. The dealing with
meaningful problems results in a consolidation the
knowledge.

e Dialogue: This is the essential social component of
the learning cycle because by exchanging of the indi-
vidual results with others in discussions, the students
go into a process of reflection, thus improving their
knowledge.

Thedia ogue phase within theindividual learning cycle of course
is supported by online coaches who can step into the discus-
sions between the students as required and can even establish
kind of “moderated conferences.”

The scope of action for the proposed on-line learning environ-
ment fostersthe principles of “Internet-based Group L earning,”
which are creation, communication, cooperation, construction
and collaboration (Figure 3).

The pedagogical objectives of the environment are to:

e motivate the student such that he actively works on
the subjects;

e impart the knowledge by authentic situations;

e present the subjectsfrom different viewsand in differ-
ent contexts;

e dtimulatethe cooperation and the exchange among stu-
dentsand enabletheindividual coaching by the teach-
ersat the sametime;

Learning space

‘ on“ne s
* Courses

script
Knowledge
database

stream . video

presentations

e topredict no learning paths to the student, but offers
different ways to deal with the subjects; and

e to permit the student to control the duration, time and
pace of learning.

The didactical model definesthe coarse framework of an on-line
course. In this context, the proposed learning environment ad-
dresses the following aspects:

a thelearning goals, which must be reached by the stu-
dents;

b. thelearning content, which lead to the learning goals;

c. the selection and the preparation of the learning con-
tents using state-of-the-art multimedia technology;

d. thelearning measures, which support thelearning pro-
cess; and

e. thelearning strategy chosen.

Independent learning offers a lot new opportunities to the stu-
dent like self-control with respect to schedule, pace of learning
or reaching of learning goals. However, there might a so be draw-
backs with respect to independent learning in the context of
|earning organization, thelearning processitself, or in maintain-
ing motivation.

The learning environment takes these problems into consider-
ation. It isdone by the following means.

1 Onthebasis of aprecise description of the learning goals,
the student can rate the relevance of the specific course
with respect to his demand for education. A survey and as

well ashort summary of the learning contentsare very help-
ful inthiscontext.

Communication

Collaboration

User management

Figure 3. General structure of learning space.
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2. A declaration for the work time also is advantageous. The
student can plan the learning process effectively and can
coordinateit with other activities.

3. Theinput of the student, especially answers to questions
(self-test) are commented on by the system, thus support-
ing the gain of knowledge.

4. A summary at the end of alearning unit supports the stu-
dent to built up kind of macro structure of the learning
contents.

5. Variouskinds or types of exercises support the processing
of the new content.

6. Innovation cases lead the student through the content
which are relevant with respect to the learning goals and
giveshimaparallel or complementary path for hisown learn-
ing preferences.

7. Evauationsof theresultsthat were produced by other teams
or individuals enhance the judgmental abilities of the stu-
dentsand in turn can provide them with val uabl e feedback
ontheir ownwork.

Motivation deficits of the students can arise due to technical
problems or navigational difficulties within the learning envi-
ronment. Therefore, anintuitive user interfaceisimperative. Ide-
aly, the learning contents have a relation to the experience or
practical knowledge of the students. Thelearning contents must
bevariedly prepared. The personal relation and the directly rec-
ognizable advantage (benefit) by working on the contents pro-
mote the knowledge acquisition and should be evident to the
student (by declaring the target and the benefit of each learning
unit).

The opportunity to have a competent tutor or coach available
hasthe same moativating effect like the exchange with other stu-
dents. The social component becomes the scene, the students
establish contacts and relationships, which means a stronger
integration into the course. Topical hints and tipsin the context
of the subject assure an ongoing dealing with the contents even
after thelearning time. The course designer cannot anticipateall
problems at the same time. However, the big potential of an
online learning environment is based on the fact that tutors or
coaches can support the students in this context. Technology
offerstoolslikevideo-conferencing, chat or email. Inthisway,
the positive effects of independent learning can be optimally
utilized for the learning process.

Interactivity isavery important element of an | T-based learning
environment, because of itscrucial impact on the motivation of
the student. Interactivity offers the student the capability the
form his personal learning environment by accessing additional
interesting information (links), placing marks or notes, and/or

defining bookmarks on already processed, or especially impor-
tant pages. Thefeeling of responsibility for thelearning process
is addressed and as well the motivation.

Itisthetask of the course devel oper to filter out of asubject the
best suitable contents and to structure and to prepareit in such
away that the learning success is guaranteed. The basisis an
extensive collection or database of material from which the con-
tent of the course are selected. The contents are presented by
various media like text, pictures, audio, video, animation,
draftings, 3D-models, etc.

The learning goals (targets) describe how the student deals
with thelearning content after a successful acquisition of knowl-
edge, which essentially isthe “target behavior.” The formula-
tion of learning goals are essential, because;

e they enable the student to judge the importance of the
courses with respect to the own knowledge; and

< they facilitate the control of the learning success (the
more precise the expected target behavior is defined,
the easier the progress of learning success can be
checked).

There are different types of learning targets:

the capability to use terms correctly;

the capability to explain termswith own words;

to apply abstract knowledge to real situations; and
toreflect factscritically, to arrange, classify and assess
themin awider context.

cooTw

The learning strategy determines the sequence of educational
measures with which the student isableto reach aspecific learn-
ing goal. Learning is an active and dynamic process. The stu-
dent works independently on the subject which isassembled in
the individual cognitive structure. The student adopts and pro-
cesses the content which have been prepared by experts in
small, successivelearning units. A positive feedback after asuc-
cessful completion of alearning unit encouragesonetogoonin
the course. The basic approach is based on the phases of prepa-
ration, acquisition and evaluation.

Preparation Phase;

e A central dementisakind of introductory kick-off meet-
ing for all students. This event is necessary to intro-
duce the students into an new learning situation.

e Learning goals inform the students about the benefit
which hewill have after completing the course.

e A shortvideo could beavery useful information source
to demonstrate how the new knowledge will improve
theindividual capabilities.

e A clear and obvious advantage promotes the curiosity
and the positive attitude (motivation) of the students.
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Evaluation Phase:

e Regular small exercises support the active acquisition
of thematerial.

e Comprehensive learning checks (self-test) at the end
of each learning unit require a concentrated dealing
with the material initscomplete complexity.

e Meaningful feedback arevery important either for small
exercises or more difficult tests. Students read com-
ments and tipsfor the correct solution with moreinter-
est.

e Casestudiesor so-called innovation cases demonstrate
the benefit of the new acquired knowledge. The practi-
cal relevanceis proven by these examplesfrom indus-
try. They can visualize the subject in different ways.

V. Pedagogical Benefits

Further pedagogical benefit in this context can be summarized
asfollows:

e Learning takes place more and more online and substi-
tutes at least partly frontal lectures. Therefore more
time becomesavailablefor individual coaching.

e Knowledge, which is globally available, isintegrated
into the learning processes.

e Thelearning environment offers several guidelinesor
|earning paths, the student |earns within asystem with-
out restrictions, lead by own preferences.

e The requirements with respect to the student’s capa-
bility, to organize themselves within the learning pro-
Cess, increases.

«  New relationsof communication areintegrated into the
learning process, which approach the work process
more and more.

e On-line courses support the “start-up” of the learning
process by stimulation the student to construct (as-
sembly) the knowledge independently.

e Studentsaretrained to work over electronic networks,
which increasingly correspondsto their future profes-
sional working situation.

The long-term perspective of the learning network is the in-
crease in efficiency for the educational establishment because
of the:

< integration of documentation and education withinthe
intranet;

e better utilization of staff with respect to required time
for coaching;

e higherlevel of relevance of the material;

e flexible and easy to use educational environment;

e consideration of interested people from industry for
ongoing education;

e integration and embedding of corporate universities;
and

e integration of industry partners into the network to
profit from current professional experience offer aca-
demic themes and research results for on-site continu-
ing education.

As aready mentioned the result is a Web-based information
and learning platform for continuous use with respect to learn-
ing, training and consulting in the sense of providing specific,
certified information and knowledge about the whole product
innovation process. Partly it isareplacement for knowledge by
heart and a support for making decisions within the product
development process. Moreover it serves as a reference book
and as support the process of compiling new knowledge for
various user groups serving their specific demands and require-
ments. The platform provides support for making decisionsdur-
ing the product development process, reducing the application
of fixed and aim for flexible, creative attitudes towards the tasks
at hand.

This integrated environment enables both the education and
training for product innovation. As one aspect, students can
form virtual project teams which work on specific projects, ad-
dressing also the social component of the learning process. The
forum for theteams are the virtual environment itself using spe-
cific discussion groups, e-mail etc. Thus, studentsare confronted
with the type of realistic working situation which will become
more and more important intheindustrial practice.

VI. Courses Implemented

Thewhole environment will have approximately 10 courseswith
atotal number of approximately 650 hourslearning timein the
various disciplines around innovation. The whole system will
have amodular concept to compile specific courseswith differ-
ent levels (undergraduate and graduate) for technical universi-
tiesand further industrial training.

Within the existing curriculum the following courses will form
the base version of the learning environment:

Course 1: Product Innovation 1-Methods and Processes
Marketing (market segmentation, market analysis, trends and

projection, strategy), core competencies, product and service
requirements, team organization, presentation techniques,

Proceedings of the 2002 eTEE Conference 11-16 August 2002 Davos, Switzerland 48

Produced by CGI, 2009



e-Technologies in Engineering Education: Learning Outcomes Providing Future Possibilitie§2002], Vol. P01, Article 6

e-Technologies in Engineering Education Learning Outcomes Providing Future Possibilities

moderation techniques, reporting, cost structure of products,
conceptual design (broadening of the system, function struc-
ture, working structures, finding partial solutions, combining
solutions, selecting and evaluating solutions) creativity meth-
ods, design basics (fundamentals and principles of design, ad-
ministration, concurrency), patents.

Course 2: Product Innovation 2-Materials and Processes
Materials for products and their properties, manufacturing pro-
cesses and the corresponding design rules (design for produc-
tion), rapid prototyping, industrial design, engineering first part,
machine elements (part 1).

Course 3: Product Innovation 3-Engineering, Sructural Analy-
sis

Machine el ements (part two), engineering (stress-strain and fail -
ureanalysisfor fundamental problems, application to mechani-
cal components and systems, fatigue), discussion of engineer-
ing cases.

Course 4: Design Skills-Technical Documentation

Skills for drawing and sketching, reading and interpreting of
drawings, standardization, tools (CAD,CAE).

Course 5: Managing Innovation Projects
Advanced know-how for processes, methods and enable stu-
dents to manage complex innovation-projects (new course, not

aready existing).

Course 6: Information Technol ogies Used for the Digital Prod-
uct.

Course 7: Engineering Toolsfor the Product Devel opment Pro-
Cess.

Course 8: Misualization of Technical Objects.

Course 9: Visualization and Smulation of the Digital Product.

VII. Evaluation and Experiences

To evaluate the use and the level of acceptance, the users of the
first coursewereinterviewed by an independent eval uation team.

A.Behavior Patterns

It turns out that 50% of all users prepared in advance the next
lecture. At the beginning of the course, the student had been
informed that the preparation of the “next lecture” would be a
prerequisite in order being able to follow the lecture. The

content of the lecture does not reflect the material presented in
the on-line course or the printed lecture notes. The lectures are
focused on discussing innovation cases together with the stu-
dents. Although a printed version of the lecture notes was
available also, approximately 65% of all students used the on-
line system for the preparation. The “post-processing” of the
lecture was only done by 30% of all students.

B. System Rating

Thedidactical elements (motivation, self-test, innovation cases)
were only available to the students through the on-line system.
Forty percent of al students rated these elements as useful and
made use of it (Figure4). Sixty percent used of the communica-
tion tools. Most interesting the bulletin board was highly ac-
cepted and substituted the e-mail to a great extent. Thus, the
whole course community was involved, which lead to a very
intensive discussion with respect to selected topics or subjects,
either related to the learning contents or to “every day life.” In
acertain way we havetheimpression that theincrease of quality
of communication was supported by the formalism of the bulle-
tin board.

From the learning process point of view, 80% of all students
agreed that the lecture concept in combination with the on-line
|earning system effectively supportsthelearning process. More
than 55% of all users used the on-line learning system on a
regular basis. One has to keep in mind that the students had
several possibilities to have access to the relevant information.
The graphical and textual quality of the contents pages were
rated “good” by more than 80%. As pointed out earlier, thisis
absolutely necessary for a high level of acceptance and use of
the content presented. It must be noted that the presentation of
the material on Web pages must considerably differ from the
presentation in a printed script. Especially the textual content
must be compressed to a permissiblelimit to reduce the amount
of on-linereading.

The functionally and user friendliness of the system was rated
as good by approximately 75% of all users. The settling-in pe-
riod was short for most users. Most users (80%) rated their skills
in using computers at the beginning of the course as “average
tohigh.” Neither during the work with the learning environment
over the intranet or the Internet most users (90%) experienced
substantial problems.

Contrary to the speed of theintranet, the speed over the I nternet
was rated as not satisfactory.

VI. Summary

A first evaluation indicates asuccessful introduction of thelearn-
ing environment. Neverthel ess, these limited set of information
doesnot alow afinal conclusion of the quality and value of this
new learning environment and concept. However, further
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evaluations, comparisons of corresponding years on a longer
period of observation should not leave alot of questions unan-
swered.

References

[1] Wilfried J. Elspass, M. Meier; Learning, information and
training environment for product innovation, Syllabus 2000
Conference on new learning technol ogies, July 2000, Santa
Clara, CA,USA.

[2] Wilfried J. Elspass; Product Innov@tion—the Implementa-
tion of a new Learning, Information and Communication
Environment for Product I nnovation, 4th International Con-
ference on New Educational Environments, May 2002,
Lugano, Switzerland.

bad, low, rare, false

Functionalityof LMS
Page design
Content

Pre Processing

Post Processing
Informationlookup
Offline working
Usefull for LP
Communication

Teachingconcept
0%

1983-1985
Since 1985
1987-1995
1989

Since 1990

1993

1995-1998

1994

Since 1998

50%

Figure4. System Rating.

Author’s Biography

Structural analyst at Dornier GmbH, Germany,
design and analysis of space structures
ETH Zurich, senior engineer, Institutefor De-
sign and Construction Methods

Head of structural analysis and test

PhD at ETH Zurich

Lecturer at ETH Zurich, Switzerland and TU
Chemnitz, Germany

Visiting Assistant Professor at Space Engi-
neering Research Institute, MIT Cambridge,
USA

Head of research group for visualization,
analysis and simulation in product develop-
ment (virtual reality)

Habilitation on Active Structures and M ateri-
as

Head of “New learning Environments and
Toolsfor Product Innovation,” Center for Prod-
uct Innovation, ETH Zurich

excellent, high,

Proceedings of the 2002 eTEE Conference 11-16 August 2002 Davos, Switzerland 50

Produced by CGl, 2009



