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SUMMARY

This paper is an outgrowth of the activities of the UNESCO Interna-
tional Working Group on Continuing Education of Engineers. The paper
is divided into two parts. Part one presents the concept of life-
long education; especially the role of initial education in rela-
tion to continuing education of engineers will be discussed. Part
two of the paper gives a survey of continuing education activities
for engineers in five selected countries. The survey demonstrates
the close relationship between the level of economical development
and the level of activity of continuing engineering education for

a specific country or region. .

1. INTRODUCTION

The need for international cooperation in continuing education of
engineers exists - just as a need for cooperation in all worthwhile
human endeavors exists and increases as the world "shrinks". The
need to communicate between education and industries in different
countries and regions can be appreciated if duplication of effort
can be avoided and new ideas exchanged. The provision of assistance
by the developed countries to the developing countries could also
be seen as an area where international cooperation could play an
active role. Such assistance varies from providing information and
aiding the development of technology applicable to local needs, to
advising on educational schemes for the continuing education of the
local manpower. It is in these areas of international cooperation
that UNESCO has been active in continuing education of engineers.

_ Efforts are extended on two levels. The first of these is support

to meetings of regional and international groups where continuing
education of engineers and technicians appears as a significant

item on the agenda. In this connection it is worth mentioning the
First World Conference on Continuing Education of Engineers which
was held in liexico City in April, 1979. The proceedings from this
conference present an important state-of-the-art of continuing en-
gineering education for 1979. The Second World Conference on Con-
tinuing Educaticon of Engineers is scheduled to take place in UNESCOs
Headquarter in Paris in April 1983; it will be arranged by the Euro-
pean Society for Engineering Education.

The second level of support which UNESCO offers to continuing edu-
cation of engineers is through furthering aid to the UNESCO Inter-
national Working Group on Continuing Education of Engineers. This
Working Group was established in 1972; it has about 15 members from
various countries and regions all over the world.

A part of the work of the group is scheduled to be published in the
fall of 1980 by UNESCO in its series on Studies in Engineering Edu-
cation, Ovesen/1980/. ’
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During its work the group has been deeply concerned with the concept
of life-long education and the role of initial education in continu-
ing engineering education. Some viewpoints related to these topics
will be presented in part one of this paper.

Another important part of the work of the group has consisted in
conducting a survey of continuing education of engineers in various
countries. In part two of the paper the major results of this survey
will be presented.

5. THE CONCEPT OF LIFE-LONG EDUCATION AND THE ROLE OF INITIAL EDUCA-
TION

2.1. The traditional approach to education

The traditional educational system today assumes that persons can
only learn before they become adults, that the longer the youngs are
kept away from work and life, the more they will have learned.

In fact, society expects the young to be in school and the law re-
quires it. This traditional approach to learning worked fairly well
during the 19th and first third to half of the 20th century, but
it is apparently failing today. The typical educator's reaction in
the late 1950'ies to the obsolescence that occurs when an individual
lacks new knowledge or skills was to extend the time that a person
spent in school. Extending the time in school assumed that more and
more could be crammed into the preparation for work. The reasoning
seemed to follow the notion that if a person had a bachelor's de-
gree he/she possessed a significant portion of a certain body of
knowledge. If this person continued and earned a master's degree
he/she possessed a still greater share of knowledge. And if the
schooling was extended to include the doctoral degree this person
possessed such a thorough knowledge and ability that he/she in fact
added to the body of knowledge in his/her chosen field.

This probably was true for the instant that the degree was conferred.
If the body of knowledge were fixed or changed at a very slow rate,

a person could perhaps get by without too much difficulty during

- his/her total working career without, being_ involved in additional
educational experiences.

However, in most fields, the body of knowledge is not fixed:; din Ffact,
in many fields the change and growth is rapid. This is espcecially
true in the field of science and technology. .

2.2. Obsolescence

There are many definitions of obsolescence. For our purpose, obso-
lescence may be identified as uselessness. For the engineering pro-
fession the rate of obsolescence of knowledge may be expressed quan-
titatively by introducing the half lifetime concept of subjects
taught to engineers using the balance of topics which were dropped
from or added to the course inventory. For chemical engineers the
half lifetime defined in this way has been estimated at present to
be of the order of magnitude 4 years. In other words, in the ave-
rage the knowledge of a chemical engineer will lose half its use-
fulness by obsolescence after 4 years according to this concept.
Some may argue this point. However, whether the time span for the
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average engineer to become obsolute is 5 years, 7 years, 10 or 12
years, these persons become victims of the knowledge gap after a
relatively short span of their anticipated professional life. And
the shortening of this time is expected to continue.

Whatever our definition of obsolescence we must consider it as a
real concern for our profession.

2.3. Continuing Education

What has been the response to this concern? Until fairly recently,
most universities considered their mission limited to providing
only graduate level courses for the practicing engineer. llany in-
sisted that this engineer return to the campus as a full time stu- .
dent before he/she could be accepted into their courses. This was
consistent with the philosophy that what was needed was to cram
more knowledge into these individuals. Some of the larger companies
had in-plant programmes but these programmes were not available to
significant numbers of engineers working for smaller firms. Some
companies provided for early retirement of their personnel - in
effect admitting that they were unable to cope with the problem.
However, during the past 15 years the number of persons involved in
continuing education programmes has grown. In the United Stetes for
example, 5.4 million adults participated in programmes offered by
institutions of higher education during the academic year 1973-74;
this was a three fold increase over the 1.8 million participants
during 1960-61.

Therefore, the statistics suggest that the response to the problem
of technical obsolescence has been to increase continuing education
activities. But the question could be asked: Is this really solving
the problem? Are continuing education programmes really meeting the
needs of the individual, the employer and society? Is there any
evidence to support the notion that those who participate in conti-
nuing education programmes are less obsolete ... do a better Jjob
... are better engineers?

2.4. The value of continuing education

Regarding the individual technical employee there have been a number
of studies conducted in recent years that attempt to determine some
relationship among such factors as participation in continuing edu-
cation programmes, technological obsolescence and performances.

A study by Klus and Jones/1974/ was designed to determine the rela-
tionship between the extent of an individual engineers involvment
in continuing education and factors pertaining to his/her job suc-
cess. The most.interesting results of this investigation are pre-
sented in figures 1 and 2. As illustrated in figure 1 a direct sta-
tistical relationship was found between attendance at continuing
education programmes and salary. For example, of those attending
more than 5 programmes, 60% were above the median salary. And if
indeed salary is directly related to job performance, the inference
can be drawn that participation in continuing education programmes
is related to job performance.

Another interesting relationship is that of the overall company
emphasis on continuing education to the employee's satisfaction with
his/her present job situation. The results presented in figure 2







































