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Abstract: Higher education is facing a challenge to meet
new demands for the next century. The engineering
education must keep same innovation-rate like research and
technology progress. Many experts consider that
educational pedagogy of the future will be based on distance
learning and on-line learning methodologies. In this way the
higher education systems will be able to upgrade the new
needs of the knowledge-market as result of the effect of
globalisation.

Having in view the quality needs in engineering
education in the new dimensions, this paper presents an
example of a higher education integrated learning system
which enable us - in the field of Mechanics - to place the
"learner” at the center of the training process and to
preserve the essential role of the teacher. This system is
conceived in a flexible way and allows the individualization
of the educational process and increasing the efficiency of
the learning process. It can be used either in initial
education, continuing education and distance education.

INTRODUCTION

The effect of globalisation will produce significant changes

within the industry world-wide. The expansion in
technology development make many changes of the
infrastructure that serves society’s needs today. The
workplace changes require to be flexible and committed to
continuing professional development. The key to survival is
establishing a framework for life-long learning world-wide.
In the face of business globalisation the engineers must
develop their capabilities to use new technologies.

The engineering education must keep same innovation-
rate like research and technology progress. Many experts
consider that educational pedagogy of the future will be
based on distance learning and on-line learning
methodologies. In thisway the higher education systems will
be able to upgrade the new needs of the knowledge-market
as result of the effect of gobalisation. The phenomenon of
the total knowledge growth is accompanied with easy
information distribution with free or limited access viaworld
electronic network.

On-line and distance learning have taken on new
dimensions. Using a range of instructional technologies,
creative instructors can deliver learner-centered curricula
and meaningful activities that relate to the students' daily
experiences. While many remain skeptical of the quality of
learning in a "virtual" classroom, those who have

experienced this medium are finding it more interactive and
motivating than they expected [12].

Many states and institutions are experimenting with new
forms of interactive learning instruments — the electronic
delivery of courses or entire academic programs by video
and computer. States and individual colleges and universities
are considering whether to make major investments in this
technology. Providing interactive learning via computers
can be created a learning community. In these courses,
students are developing personal and professional
relationships and enhancing their abilities to perform their
jobs more effectively. The key to success seems to be the
same whether the course is face-to-face or on-line: ensuring
that content level is interesting, challenging, and applicable,
and that delivery is accessible, and responsive to student
needs.

The “Interactive Learning Environment in Mechanics’
(ILEM) presented in this paper is an example of a higher
education integrated learning system [6,7] which enable us -
in the field of Mechanics- to placethe "learner" at the center
of the educational (or training) process and to preserve the
essential role of the teacher. It can be used either in initial
education (student), continuing education and distance
education [6].

The Interactive Learning Environment is sure that will be
developed in new technological conditions in the 21%
century. In the last decade, the techniques and the methods
for this kind of training (education) has changed
significantly by the use of computer-mediated learning, two-
way interactiv video and avariety of other technologies.

“TIME” AND“ PLACE’ DIMENSIONS

“Place” and “time” factors have a significant impact to
student learning process. On-line learning and distance
learning should provide some advantages relative to
traditional methodologies.

It is very important to know the student’s perception of
new pedagogical instruments. Some studies made by experts
relative to students’ perception of the new teaching/learning
methodologies found out that the students agree these
methods rather traditional methods for some considerations:

-+ they can savetime

enabling to take more courses than traditional

methodol ogies

matching well with the students schedule.
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These facets were considered for the initial educational
process. But it is obvious that the education in the
universities of the twenty-first Century will be dominated by
the concept of life long learning having in view evolution
and the impact of new information technology.

Most Western Europe universities, particularly the
continuing education departments, realized the importance
of teaching adults. In this process they should take account
of what an adult learner represents, what he or she aready
knows, and especially, how he or she actualy Earns. In
parallel one should take into account the impact of the new
communication technologies upon the education in general
and the education of adultsin particular.

Both distance education and on-line education change
the traditional "rule of three unities": time, place and way.
Now the learner can choose the place, the time and the way
he is learning. Moreover, now, the choice of the learners is
generally dictated the level not by their wishes but by the
needs of their professional situations. We take into account
the fact that many students are part time workers, so the
breaching of the rule of the three unites will become the new
rule. This new rule implies thus the use of “multimedia
training” in the sense we have given in the introduction, will
become the normal situation in higher education. It means
that the universities must accept their new situation for the
21% century and must be ready to provide al kinds of
teaching demanded by the society, especially to use and/or
produce softwaretools.

This has been done for many years at the University
“Pierre et Marie Curie” of Paris in many fields. At the
University "Valahia' from Targoviste, in Romania, the
Mechanical Electronics Manual is the latest multimedia
created tool in the field of mechanics.

ABOUT THE INTERACTIVE L EARNING
ENVIRONMENT IN M ECHANICS

Distance education allows to the learner to choose the
place, the time and the way he is learning. This is essential
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in the case when trainer/learners are wor  kers who continue
in employment while studying. This situation implies that

the time for formal instruction is limited and must be
tailored to the circumstances of each individual. Gathering
them together at the same time and in the same place is not
the best solution, especially when the level of knowledge
varies from learner to learner. The solution to this problemis
a tendency to individualize the educational process by
adapting it to each person and by using new communication
instruments (such as telecommunication devices, computers,
networks, the Internet) or training systems making use of

these new instruments (distance teaching, individualized

learning, self-learning) [5]. Moreover, now, the choice of the
learners is generally dictated not by their wishes but by the
needs of their professional situations. Very often the
companies impose their employers study in a given working
day in the week, or in the evening or during the weekend.

The fore if we take into account the fact that many students
are part time workers, the breaching of the rule of the three
unities will become the new rule. This new rule implies thus
the use of “multimediatraining” in the sense we have given
in the introduction, will become the normal situation in

higher education. It means that the universities must accept
their new situation for the 21" century and must be ready to
provide all kinds of teaching, especially to use and/or
produce softwaretools.

This has been done for many years at the University
“Pierre et Marie Curie” of Paris in many fields. At he
University "Valahia' from Targoviste, in Romania, the
Mechanical Electronics Manual is the latest multimedia
created tool in the field of mechanics. This tool is a
pedagogical instrument to teach theoretical mechanics and is
part of an ensemble of multimedia tools which includes
general software training (like Mathematica, Mathcad etc.)
and dedicated software for CAD/CAM/CAE technology (fig.
2).

This system is conceived in a flexible way and allows
the achievement of the following objectives. 1) the
individualization of the educational process; 2) increasing
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FIGURE 2. INTERACTIVE LEARNING ENVIRONMENT INMECHANICS

the efficiency of the learning process; 3) the development of
new types of learning: initial, continuing or lifelong learning
insitu or at distance.

In this system each participant has some defined
purposes: The teacher should create the course in the multi-
media form with all its particular software components;
present the course and the applications using multimedia
resources;, present supplementary explanations during ex
cathedra lectures or teleconferences if it is necessary for
more difficult themes and to support the teacher-student
link; create exercises, problems and knowledge tests; answer
to the student questions, makes the student’s informational
following thread.

The student should: attend the teleconferences and in
some cases watch the in situ explanations, courseware
demonstration on the computer and study the support text
book; do individua work on the personal computer, solve
the tests and enter the results into the computer and also
navigate the network-cooperative learning system; create
individual or group informational network for project
development.

M ECHANICSELECTRONIC M ANUAL

CHARACTERISTICSOF TH E MECHANICS
ELECTRONIC MANUAL

The Mechanics Electronic Manua(MEM) is mainly based
on multimedia interactive packages. Every package consists
in an “electronic” book; a hypertext database and the
necessary access software. The “electronic” books offer the
main content of the course, many notions, relations or
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images being connected with explanatory references from
the hypertext database.

This “electronic” manual allows also live conferences
in the same university, between many universities or for
many users in distance learning. By its structure, the
electronic course can be adapted to the needs of every
particular technical university mechanics curricula.

The features of this system are very useful for life long
and distance learning [5], one of our main objectives. The
difficulty is that this objective is function of student home-
equipment and network-access of learners. However, this
can be achieved by the creation of an on-line training
network having as main core the Mechanics Electronic
Manual.

THE STRUCTURE OF MECHANICS ELECTRONIC MANUAL

The “electronic manual” contains two main modules (fig. 3).
The first one consists in many "electronic" books containing
the following sections. Rigid Mechanics. Statics,
Cinematics, Dynamics, Analytical Mechanics, Mechanic
Vibrations with examples of technical applications;

Theory IJ.I

Solved & unsolved problems |J.|
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FIGURE 3. THE STRUCTURE OF THEMECHANICS ELECTRONIC MANUAL
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Mechanisms Theory: Structure, Kinematics, Kinetics of
Plane Mechanisms; Introduction to the Mechanics of a
Continuous Medium; Mathematical elementsreference.
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FIGURE 4 . EXAMPLE OF “INEXTENSO” THEORY

There is “in extenso” theory(fig.4), abstracts,
applications, solved and unsolved exercises, measures tables,
warnings and freguently encountered mistakes with
comments, real time tests and a very important part
containing frequently asked questions and comments. There
are also explained the possible mistakes that professors have
encountered in student's examination. In the data base
hypertext there are syntheses of general solving methods for
main applications and examination subjects.

Logical schemes or templates for sequential solving
accompany the applications.

The MEM contains also some interactive application for
the most significance types of problems(fig.5). These
programs are designed as conversational systems and allow
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the solving of various applications, for each type of problem
(either with the whole group or individualy) [2]. The
programs are composed by a set of problems, graduated by
purpose and difficulty.

When running in application mode the student can
either select an existing problem file or create a new one.
The applications use an interactive way of communication
with the user by menus, commands and toolbars; all
computational and management functions are just a click
away. First, the student will type in input data using a Data
browser dialog box. The user can navigate through the data
and view the intermediate results. During this period the
students maintain the contact with the teacher who follows
the progress and gives them advice.

Final results are available by menu commands that will
display dialog boxes containing numeric results. On-line
help is available through help index and keyword search; the
applications also benefit from a context-sensitive help
enginethat will display help asyou work along.

The second module of MEM represents a tool for
testing the students: As stated above, the application can also
run in a fundamental mode called “test mode”. When runs in
test mode, the student will be prompted to enter his
identification data (that is name, first name and group ID)
and will no longer have access to the computational routines
of the program, and will have to enter the results. Then,
using a selectable way to appreciate the student’ s knowledge
level, the application will write into the selected student
database the test results.

The teacher, using the Student Database Manager
application, can then have an overall or detailed impression
about his students. The Student Database Manager allows
the professor to examine each students record, which
contains a history-like recording of what the student has
done at the test, and, if necessary, change the appreciation.
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FIGURE 5.EXAMPLEOFMEM INTERACTIVE APPLICA TION
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Figure 6 shows the data needed by the application before
entering the test mode. The computer asks for a problem file
(which can be hand-written or generated with the Problem
Generator), a student database file, a code that allows only
the teacher to stop the test mode and a method for analyzing
the students’ answers.
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FIGURE 6. PERIODICKNOWLEDGE TEST

M ECHANICAL CAE TRAINING MODULE

Computer aided engineering technics play a crucial role
in many engineering fields. Particularly in mechanical
engineering excellent tools to deal with a large amount of
various information have been developed. This is a very
dynamic domain, with many changes in the software
packages. Almost al firms recognize that mechanical
CAD/CAM/CAE technology is the mainly tool to maintain
profitability and competitiveness on the market.

In the educational process we are forced to take in
consideration on one side the new industrial environment
and on the other side the new communication technologies.
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This idea means a new educational methods for accumulate
the knowledge and for developing sills for using the new
engineering software packages. Mechanical
CAD/CAM/CAE technology is considered to be the
backbone of the whole development product cycle. So it is
mainly necessary students be prepared to manipulate a large
amount not only of engineering knowledge but
computational technics too.

The Interactive Learning Environment in Mechanics we
have developed at our university allows to the students to
use both MEM for theoretical aspects of some problem and
dedicated software packages for CAD/CAM/CAE
technology in an integrated environment.

CAE implementations are not smooth and problem-free.
In fact, keeping up with changes in technology is one of the
biggest problem in implementing CAD/CAM/CAE
technology. This is closely followed by integrating
technology with engineering practices and training existing
personnel.

The Mechanical CAE Training module of the ILEM
package (MEM) aimstwo goals. First — to offer a
technical support for the students who must develop their
ability to apply teoretical knowledge using the power of
computer aided engineering tools Second — this module is
a very useful instrument for continuing education of the
personnel from various companies who should refresh their
knowledge with the latest CAD/CAM/CAE technology in
mechanical fields.

This module is based on a multimedia interactive
package. The modul for CAE training (fig.7) has both a
theoretical part and a exercise part, which alow to the to
learner to practise teoretical knowledge.

On one hand the “electronic” technical support offers
the basis of CAE technics particulary for mechanical
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domain. On the other hand this module contain a practice
section which help the learner to exercise the acquired
knowledge, following step by step the instruction that allow
him to realise 2D and 3D models for mechanical parts. The
software that were used for the practice section is
SolidWorks (fig.7).

Theoretical part offers  informations  about
CAD/CAM/CAE technics, terms, notions so that the user
can familiarize with the new technologies (fig.7).

CONCLUSIONS

In the age of globalisation we assist at a “sliding” from
traditional education to online courses, to international
distance education, to virtual university.

The ILEM presented this paper represents a modern and
more efficient learning instrument in mechanics and
associated disciplines. It comes to support the point of view
mentioned above, offering some advantages like:

- The development of this system will introduce a very

useful tool for long life and distance learning processin
Mechanics. more efficient for university and inter-
universities courses, very easy using from different site
of work (university, library, student-home etc.
The increasing number and the variety of applications
analyzed at the application classes or during personal
study lead to a better comprehension of the analyzed
themes. This allows the teacher and the students to
achieve some synthesis debates on many examples. We
obtain an efficient individual work at university or home
for students.
The system is designed in a flexible manner offering a
high level of adaptability and expandability, due to the
variety of the elements contained in the hypertext
database.
CADCAM/CAE technology is clearly seen as a
competitive advantage by many of industrial products
manufacturers. The huges CAD/CAM/CAE
investments, can justify by a simple reason: to stay
competitive. But implementations are not smooth and
problem-free. In fact, keeping up with changes in
technology is one of the biggest problem in
implementing CA D/CAM/CAE technology.

International Conference on Engineering Education

Session 7B2

REFERENCES

1. Atanasiu M., Manafi N., Talpasanu |, Zaharia S. E. — “Teories
probleme de mecanica”, University “Politehnica’ of Bucharest,
Bucharest 1995-1999.

2. Atanasiu M., Zaharia S. E., Rosenfeld A. — “Programmed
Seminar of Mechanic”, International Conference on Computer
Aided Learning and Instruction in Science Engineering
(CALISCE 94), Proceedings, TELECOM Paris, France, 1994.

3. Forte E. CAl, “Distance Learning Telematics: Pipes, Contentes
or Structure” — Proceedings of the CAEE'95, International
Conference of Computer Aided Engineering Education,
Bratislava, Slovakia, 1995.

4. Phipps R., Merisotis J., “What's the Difference? — A review of
Contemporary Research on the Effectiveness of Distance
Learning on Higher Education”, Report, The Ingtitute for
Higher Education Policy, Washington DC, 1999.

5. Uebersfeld J., “The Role of Further Education in The Ongoing
Changes in Higher Education in The Twenty-first Century”,
Higher Educationin Europe, Vol. XXIII, Nr. 3, 1999.

6. Vivet M., “Des habiletes acquises par I'EAD aux habiletes utiles
en situation professionalle. Quelques examples’, Entretiens du
CNED sur I'EAD, Paitiers, 1995.

7. Zaharia S. E., Ungureanu St., “Computer Aided Education in
Mechanics’, Proceedings of the CAEE'95, International
Conference on Computer Aided Engineering Education,
Bratislava, 1995.

8. Zaharia S. E., Ungureanu St. , “Interactive Learning
Environment in Mechanics’, Computer Aided learning and
Instruction in Science and Engineering, CALISCE’ 96,
Proceedings, pg. 415-423, Lecture Notes in Computer Science,
Springer 1996.

9. Zaharia S. E. Atanasiu M., Damian 1., “Mechanics Electronic
Manual Ingenieur 2000”", Proceedings IGIP' 97, Leuchtturm-
Verlag, Austria1997.

10. Zaharia S. E. Atanasiu M., Damian |., "Internet in Computer
Aided Education in Mechanics’, Proceedings of CALISCE'98,
International Conference in Computer Aided Learning and
instructionin Scienceand Engineering, Goteborg, 1998.

11. Zaharia S. E. Uebersfeld J. Atanasiu M., Marinescu L., “A
Multimedia Tool for Life Long Learning Education an Example
for Mechanical Training”, Engineering Education in the Third
Millenium, Referate des 28 Internationalen Symposiums
“Ingenieurpédagogik ‘99", Lechtturm - Verlag,
pg. 200 - 205, Istambul 1999.

12. Szpytko J., “Quality Assurance within Engineering Higher
Education”,  Proceedings of the International Conference
EQAS98, OficynaCracovia, Cracow, 1998.

August 6- 10, 2001 Oslo, Norway

7B2-6



