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Section I

FOR

FIRST YEARS

A. PREREQUISITES FOR SUCCESS

1. A preparedness for at least 4 years of hard work

It is a fact that the pass rate of engineering
courses is generally lower than that for other courses
in this university. There may be many reasons for this;
it may not be the fault of any one in particular, BUT,
it is a fact. You'll find, too, the workload is heavy,
over 25 contact hours before you begin your personal
program of study and revision. There is nothing to
suggest that this will be any different in 1976. There
is nothing to suggest that this will be any different
for the next X years!

Learning is painful; to become a skilled professional
in any field is difficult, be it academic, sporting,
political or whatever, and to become a real, profess-
ional engineer is neither trivial nor easy.

This problem of learning is accentuated by Someé lec-
turers who do very little, if anything, to facilitate
the learning process. This may be partly due to fac-
tors about which little can be done, e.g. deep-rooted
traditions about the mode of teaching, additional de-
mands on lecturers time by the university or depart-
ments, lack of secretarial assistance, and in many
cases the unresponsive nature of many students. It is
also true, though, that some lecturers simply do not
avail themselves of the knowledge, guidance and help
(including teaching aids) that have been made avail-
able by recent research into learning and education.

It is a disheartening fact that in most subjects there
is only little scope for personal growth in even the
smallest way. With heavy workloads and fairly rigid’
assessment schemes, it is very difficult to find the
time to explore and develop personal interests outside
the set curriculum, It can be done, but largely at the
expense of other work and results. Some students

would criticize the course as far too general, it being
very difficult to get a good understanding in any area
before passing on to the next. It is unfortunate that
so few subjects use the core and option approach which,
while covering most areas adequately, also permits some
in-depth study on the options of most interest.

He'll get a nasty shock...




No matter how intelligent you are, no matter where your
interests lie, there will be many times when you will
find subjects difficult to understand, boring, appar-
ently irrelevant to your own aspirations and ambitions,
poorly taught,.etc. and only self-discipline and hard
work will get you through.

So, if you are not prepared for this,
EITHER DO NOT DO ENGINEERING

OR EXPECT TO BECOME A BYE-PRODUCT OF THE
SYSTEM.

2. Intellectual Ability

The engineering courses at Adelaide Uni. must, among
other things, cater for students of considerable abil-
ity, and those who wish to undertake postgraduate study
and research. Courses tend to have a theoretical
rather than a practical orientation. They tend to con-
centrate on understanding and the analysis and syn-
thesis of different systems, rather than on the practic-
al details involved in making a real system work.

Engineering courses at the Institute of Technology
would tend to have the reverse approach - thus ALL
STUDENTS ARE ADVISED TO CONSIDER THE COURSES AT BOTH
INSTITUTIONS PRIOR TCO ENROLMENT.

Some students just do not have the intellectual ability
to cope with the work at the university. They are aim-
ing too high and sad to say, will not succeed. Other
students will be on the borderline; they will find it

A CONSTANT GRIND, ALL THE WAY.

Many students would remark that it is not so much that
the work is hard to understand, rather there is so much
of it. Some just don't have the ability to cope with
it

Your academic background is important. You may have
come from schools where teaching has been competent, or
you may have come from schools where teaching has been
poor. Some students have a good background in work re-
lated to subjects studied at Uni., while to others much
of the work is unfamiliar.

There is a real physical limit to the amount of work
that anyone can do during the course of a year. Many
students, who DO have the ability to succeed (espec-
ially those on the borderline) will find that their
background will catch up, and it will be necessary to
repeat a year in one or more subjects. Often this will
be enocugh and the student will pass well through the
remaining years.

The first year at university should be (but often
isn't) the time when a student works out if he has the
ability to succeed. Often, poor results at first year
level {or just satisfactory marks at matric.), should
make a student question whether he should continue
study.

3. Interest in Engineering and other allied areas

The interests and attitudes held by a student will
have a significant effect in determining whether or not
that student will succeed.

Many, if not most students have poorly conceived ideas
about engineering, about the different disciplines
within Engineering, and about the sort of tasks that
engineers actually undertake in practice. They then
face a barrage of subjects which seem only remotely
linked with real engineering. When this is accompan-
ied by poor lecturing, many students find themselves
extremely frustrated, dismissing much of the work as
irrelevant, meaningless, etc. They become disenchanted
with the course, find the work unrewarding, and study
becomes very difficult.

At best, the purpose of the engineering courses is to
prepare the student, so that after 2-3 years of work

or further training after graduation, the student might
be validly called an engineer. The notion that one is
gradually becoming an engineer as the years of study
are completed is quite false.

Many lecturers consider it up to the student to deter-
mine interests and to find the motivation to learn;
some seem unaware of the ways in which they actually
discourage learning, and the motivation to work. Sec-
tion Vlincludes an article on motivation, which may be
useful in helping both learner and teacher promote
the desire to learn.

One of the most important attributes of a competent
engineer is to have a working knowledge in many fields,
some of which are covered by other disciplines. The
engineering courses are constructed in this way, and
all students are required to study areas which appear
to be essential only to other engineering disciplines.
IT IS VERY IMPORTANT, THEREFORE, TO DEVELOP INTERESTS

AND PROFICIENCY IN AREAS OUTSIDE YOUR FAVOURED DISCIP-
LINE.

It is the hope of this handbook to provide information
on engineering, and the courses, to help you decide
where your interests lie, and to help foster these.
STUDENTS WHO ARE UNSURE OF THEIR INTERESTS ARE ADVISED
TO CONSIDER DEFERMENT FOR A YEAR. Similarly, if you
feel you lack the maturity to commence a university
course, or feel reluctant to embark upon a further
vear of intensive study after matriculation, think
about taking a year off. You will not be disadvan-
taged; your greater maturity and motivation will be
assets when you return to study.

4. support from others

All students will, to some extent or another, depend
on others while they study. It is valuable to foster
such support, for it may well be the deciding fac-
tor in your success, and we outline some ways of doing
this below. The crucial point here is to establish
good personal relationships with others, be they family,
friends, lecturers, tutors or whoever. The key to good
relationships is, of course, concern for others.

Most students will complete their study while living at
home. Time spent in developing good relationships with
parents (despite the many differences of opinion that
will occur - most that can be played down) will often
reap unexpected dividends, e.g. good study conditions,
special consideration at exam time, help in providing
aids like books, calculator, etc.

This does not always apply - in some cases parents may
not give any help at all, possibly because of a back-
ground whers further study is considered unnecessary

or unimportant. Other parents may do just the oppos-
ite; trying to force study when interests and ability
militate against it. 1In such cases help from friends
can be very valuable, or assistance is available from
the Student Councillor. cont.



The cultivation of friendships is also important for
both social and study reasons. Many students find it
helpful to study together, so that it is easy to com-
pare solutions to problems, discuss difficult topics
etc. Here a willingness to help is usually recipro-
cated so that all concerned benefit. This is one way
to overcome any shortcomings in the tutorial system.
One caution is mentioned. Different students have
different study habits and it is possible to form an
association with friends where this is the signific-
ant difference. This can result in difficulties, for
example, some may miss out or waste time in tutorials
or free periods for they study better at other times
and in other places. You may need to work hard dur-
ing that time for that is when you can put in your
best effort. Clearly such an association can be de-
structive and needs to be guarded against.

Perhaps the most influential relationships, and often
the most neglected are those with lecturers and tut-
ors. Lecturers have the responsibility to teach a
course, set the standards and the power to arbitrate
such responsibility. Tutors, to a much lesser extent,
help the lecturers to carry out certain tasks assoc-
iated with such responsibility.

Most staff have a reasonable open-door policy and many
would welcome feedback about courses they are teaching.-
So, if you are having problems with particular topics
do not hesitate to see the lecturer concerned. Do not
hesitate to ask why a particular topic is taught, why
it is relevant and why it is useful. Also do not hesi-
tate to make suggestions about topics you would like to
see taught and so on.

EDUGKTION 1S A
PART OF LIFE !
THAT HOPELESS 3

R ‘%
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B. ARE YOU CUT OUT

Qualities for success in engineering

What Eyp. of young man is likely to find satisfaction
and win success in the Engineering profession? Let the
young aspirant answer the following questions "Yes" or
"No":-

15 LIFE REALLY

PLEASE
SR.

1. Have you a hobby for which you can claim a good
working knowledge of the salient facts, the techni-
que or the history?

2. Do you enjoy taking part in competitive outdoor
games?

Do you enjoy quiz programmes or similar mental re-
creations?

4. Do you take any pleasure in mathematical problems?

5. When answering examination questions in mathematics
or sclence, are you inclined to reason from prin-
ciples as opposed to working mainly from memorised
formulae or rules?

6. Do you obtain a genuine satisfaction in carrying
out a scientific experiment or in the construction
of a mechanical or electrical toy or working model?

For some senior members of staff it may be necessary to

make an appointment. It is best to try and do this at
the end of a lecture or if the lecturer is not in his

room, see the departmental secretary who can help you

pass on a message.

It seems that many Australian students (as distinct
from Asian students) are afraid or very reticent about
approaching staff members for assistance. In most
cases there are no real grounds for such fears or reti-
cence. It may be that this is why the performance of
many students is below that expected. It seems that
many staff and students within the Engineering Faculty
are shy, retiring or possibly even introverted. It is
important not to let this prevent you from getting the
very most from your time at University.

_

If you have difficulty, don't stew over it for weeks,
see someone about it. Avoid the temptation to waste
hours trying to sort it out yourself when a lecturer or
tutor could help you in a few minutes. DON'T SAVE UP
ALL YOUR PROBLEMS UNTIL THE END OF TERM - BY THEN IT
MAY WELL BE TOO LATE.

With most problems it will be best to try to see the
lecturer concerned. However, as some lecturers are
busy or hard to catch, it may be more appropriate to
see if a tutor or postgrad can help. Some postgrads
have intimated that they are willing to help students
(for nix) outside of other responsibilities, i.e. re-
search, tutoring, demonstrating, correcting etc.
Information about this may be found in section III.
While tutors/postgrads may not be as skilled, or know
as much as the lecturer about a course, they may be
easier to approach and have greater time available.

FOR ENGINEERING?

(with the permission of Professor Tait)

Are you observant?

B. Do you record with logic and precision the details
of the observations made during a scientific exper-
iment, or can you afterwards record with logic and
precision the significant details of a function or
event at which you have been present?

9. Have you any interest in accuracy, e.g. if your
watch does not keep good time, do you take trouble
to correct the fault, or do statements which you
know to be not strictly correct irritate you?

10. If the results of any experiment are not in keep-
ing with the principles which you have been taught,
or if a toy or model which you have built does not
give the performance claimed for it, do you per-
sist until all reasonable doubt of your own in-

efficiency may be dismissed?

Have you successfully concentrated on and achieved
a degree of proficiency in any subject which you
do not like?

11.




C. WHAT DO YOU HOPE TO ACHIEVE ? ...

The purpose of this section is to relate engineering with the education you will re-

receive during your years of study.
with little detail.

THE PROFESSIONAL ENGINEER

A professional engineer is competent by virtue of his
fundamental education and training to apply the scien-
tific method and ocutlook to the analysis and solution
of engineering problems. He is able to assume personal
responsibility for the development and application of
engineering science and knowledge, notably in re-
search, design, construction, manufacture, superintend-

Of necessity, this section is very broadly based,

THE ENGINEERING PROFESSION

Engineering is the profession in which a knowledge of
mathematical and natural sciences gained by study, ex-
perience, and practise is applied with judgement to
develop ways to utilise, economically, the materials and
forces of nature for the benefit of mankind.

- Definition adopted by the Engineers Council for Pro-

ing and management and in the education of the engineer.

His work is predominantly intellectual and varied, and

not of a routine mental or physical character.

quires the exercise of original thought

It re-
and judgement

and the ability to supervise the technical and adminis-

trative work of others.

THE BRANCHES OF ENGINEERING

fessional Development, U.S.A.

RESEARCH-

DEVELOPMENT

7.2%

ELECTRICAL/MECHANICAL

AGRICULTURAL
0.2%

ELECTRICAL

AERONAUTICAL 2,
et 18:7%

INDUSTRIAL
2-4%

MINING
0:6%

MECHANICAL
252%

METALLURGICAL
0-3%

For the pie diagram above, speciali-
zation was defined as "that branch
of englneering practice in which the
respondent gained his or her highest
academic qualification.”

One-third of the engineers (33.3%)
are recorded as having achieved
their highest academic qualifica-
tion in civil engineering. Civil
engineers, plus mechanical (25.2%),
electrical (18.7%) and electrical/
mechanical (Z.8%) make up B80.0% of
the engineering population.

Professional Engineer :

June 1974, pp8-10.

2-8% PLANNING

5.7%

PRODUCTION
2.3%

ENGINEERING-
DESIGN
20.4%

MANAGEMENT
SUPERVISION

CHEMICAL
e MAINTENANCE
4.7%

CONSTRUCTION-
INSTALLATION
7.9%

SALES-MARKETING

2.7%

41.6%

TEACHING-TRAINING

4.5%

LEVELS OF RESPONSIBILITY.

Inspection of the pie diagram on
areas of work will show that a sig-
nificant proportion of engineers
consider their major area of work as
that of management.

Most
pect

professional engineers can ex-
to have a component of manage-
ment responsibility in their work.
They may find themselves responsible
for the supervision and direction of
parsonnel whether this be from a
large construction force down to a
technician or draughtsman. They may
find themselves responsible for the
deployment of materials, plant and
finance and the programming and org-
anisation of work.

In order to manage properly, the pro-
fessional engineer will need to de-
velop the facility of logical think-
ing and acquire knowledge of the char-
acteristics and capabilities of the
men, machines and materials under his
control. '

The level of responsibility required
of an engineer will depend on both
ability and experience.

QOTHER FUNCTIONS
3.0%

The pie diagram above indicates what
differant engineers considered to be
their main area of work.

Although most engineers indicated
that their time was spent on a num-
ber of tasks, the majority reported
management (41.6%) as their main ac-
tivity. The next largest groups of
activities were design (20.4%), con-
struction (7.9%) and research (7.2%).




WHAT CAN YOU HOPE TO ACHIEVE

ENGINEERING EDUCATION

Engineering education should encourage students to strive for the mastery of fundamentals,
the discovery of the relatedness of things, and the cultivation of excellence, But all

the while is should also be a creative experience, stimulating the imagination of students
and helping them to prepare themselves for the unresolved contests and the new challenges
of an imperfect world. It should encourage them to believe they can do the impossible from
time to time, even if it means doing violence to precedent. It should ensure, through
them, the continued advance and renewal of our soclety without sacrificing human values.

- Daniel V. DeSimone (1966)

OBJECTIVES OF THE PROPESSICNAL ENGINEERING EDUCATION

(a) Integration of a broad background of basic and engineering sciences into a meaningful
educational experience to develop the ability to apply knowledge pertinent to a sub-
stantial engineering discipline to the identification and solution of practical eng-
ineering problems within a branch of engineering.

(b) Development of a professional attitude and an appreciation of the role of the engin-
sering profession in society.

(c) The award of a qualification recognised by the profession as fulfilling the academic
requirements of professional practise.

GENERAL FEATURES OF ENGINEERING COURSES

BASIC SCIENCES. Pundamental and cumulative, with the objective of establishing an extens-
ive knowledge of natural phenomena including quantitative expression through analytical
mathamatics.

ENGINEERING SCIENCES. Built upon basic sciences, but carry knowledge further towards
applicability. Form bridge between basic science and engineering situations from view-
point of fundamental laws and general principles of basic sciences, lead to statements and
mathods of solution for use in engineering analysis, synthesis and design.

HMAJOR DISCIPLINE

Advanced Engineering. A group of subjects utilising the knowledge gained from the study
of Basic and Engineering Sciences which, together, constitute a sequential and cumulative
study of a substantial engineering discipline, embracing scientific and mathematical laws
of the phencmenz involved, advanced study of related materials and mechanisms, and their
application, through the development of creative ability and synthetic approach to design,
encineering construction, development manufacture and research.

Practice of Engineering. Includes laboratory and field work, workshop practice, drawing,
design and research projects and work for external employers.

! GENERAL STUDIES. Include material of a diverse nature, but it is unusual to find a wide
coverage of such material in any one course. Topics cover some of the following:

English expression, report writing, history, literature, arts, economics, government, Soc-
M iology, psychology, industrial administration and management, finance, principles of

H accounting etc., ethics of the profession, social responsibility etc.

DEPTH. The advanced engineering subjects should reach such a level in one engineering
A dilcipline that the qualified engineer is able to read critically the literature on recenu
advances in the profession.

BREADTH. In basic and engineering sciences, subjects should not be limited to those hav-
ing apparent specific relevance to the major discipline of the course but should include
the basic principles of civil, mechanical and electrical engineering.

! The major discipline should be supported by appropriate complimentary subjects, to form a
coherent and substantial educational experience.

mnmm‘ummmnmmscm BE FCIIN’D IN S'ECTICNS II AND I11 OF THE HANDBOOK,
; - T e e A e e e S e e




D. HOW TO STUDY FOR

INTRODUCTION

There are many aspects of university life you will soon
become involved in, and in most you'll find your own
level pretty quickly. As engineering students, though,
you'll soon be faced with the fact that the academic
side of this course looms large on your happy horizons.

On the theory that you're going to appreciate any help
you can get to handle this, we offer the following sug-
gestions:

Most sad, but wise later year students have learned that
the only way to attack this course successfully is by
consistent effort. Don't let work get ahead of you.
Start reviewing your work and notes almost immediately.
The work mounts up quickly.

Practice on as many problems as you can as the work pro-
ceeds. This needn't take hours: as long as you can see
what formulae etc. are involved, you've a good grasp of
the work. Review your lecture notes while they're still
fresh in your mind. If you can't pick up any good notes
from your lecturer, at least note down headings of the

topics he's covering. This will help when you've got to
find notes from reference books. *

§ 1t's bad practice to think that problems will
selves passes. .
B up to tutors with your
| they seem. You will
If tutors aren't available, or vou'r
iculties with the course, the lecturers will always be
prepared to help (you should realise, though, that most
have a busy timetable - you may in some cases need to

§ make an appointment).

them-
Front
ivial

scrt
..they generally don't.

out as time
croblems,

neo matter how tr
usual ly g

lpful

e having major

get a

reception.
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Generally, first year engineering is a bit of a shock; a
very crowded timetable with a lot of exercises, prepar-
ation etc. to be done outside of this. If you can work
to a plan, that's worthwhile, otherwise make sure that
you keep your work in proportion. Don't neglect one
subject in favour of another because it soon mounts up...
DISASTROUSLY.

If you know what's coming up, you can plan your work
better, and maybe make a few short cuts - the following
run-down may help.

STATICS: A good subject to take notes for; well
organized and well-flowing. 1It's useful to read the
relevant sections in the text (Beer & Johnston is prob-
ably the best). You will need to practice on a few
sample problems, but once you grasp the basics you'll be
able to answer most questions asked.

DYNAMICS: The basic material is simple, you've prob-
ably already done much of it in matric, and you'll do
still more in the Mechanics section of the Physics
course. However, it's easy to get confused by the type
of problems which may be set.

3 T S AR 1548 T

FIRST YEAR SUBJECTS

ELECTRODYNAMICS: If you do Physics, this is largely
a revision (from a slightly different angle), of the
electricity and magnetism section. Save yourself time
by getting a good grasp of the work when it comes up in
Physics (if you do this, you'll alsc find electrc-
dynamics more interesting).

Text books and references are almost impossible to re-
late to the course, so you'll need to try to pick up a
good set of lecture notes. Again, go back to the
Physics notes/text.

Attempt all problems set - they're largely the same as
will come up in the exams. You'll need to know all the
relevant formulae, and if you're not familiar with the
concepts involved, you're not going to be able to work
them out in that three hours in November.

DRAWING: If you're good at it, you'll like it, and
breeze through. 1If you've no taste for it it will
seem the most useless and confusing subject imaginable.
Keep up with the exercises (you'll pick up a few marks
you may need at the end of the year) and don't take
shortcuts by following other students suggestions unless
you really understand them; you'll just have tc revise
it all again, in a mad rush, at the end of year.

PHYSICS: If you like Physics, you'll love this
course. It's packed with it! Most lecturers give good
notes, which are most important for revision in this
subject, as Resnick (text book) sometimes leaves ocut a
few important bits. If you don't like the lecturer
you're assigned to, shop arcund a bit until you find
one who suits.

First term's work, on quantum theory, is repeated to
some extent in third term. Get a good idea of what it's
about, and a readable set of notes, and you'll be ahead
in 3rd term,which you'll find a pretty hectic time.

Physics 1s a well organised course, and you can take ad-
vantage of this by corganising yourself to take nct
from the references as you go along. Thus you can
most use of the tutorials by asking about difficult
points soon after they're covered in lectures 3

ot
>
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don't feel a fool when you can't answer tutors'
tions on the previous week's work).
You need to be careful how you spend your time on grac-

ticals. It's worthwhile picking up as many marks as
possible here, and even if the work you're deing isn't
basing immediately covered by the lectures, it will make
them easier to follow later if you understand the prin-
ciples in practice. There's a danger, however, of
spending too much time in preparing for the pracs., at
the expense of work or revision in other subjects. Keep
it in proportion. cont,

"N.B

ANGE

Dr Bodley to wntinue stalics, Change n Dynamics =
Pr Brown o lecture. change in Drawing
to jecture. Prof Begner to continue Electvo Dynamucs,

- Dr Pickles
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MATHS: An awful lot of time is spent on thecrems,
proofs and highly theoretical work. A very Pure Maths
approach. ;

Here you must really work consistently throughout the
year. Much of the first term's work, especlally in

Algebra, involves concepts that come up throughout the
year. You will save a lot if you become familiar with

concepts are pretty obscure, but pester your tutors

what's intended.

It's tempting to gloss over some work, trusting you'll
do well enough in other sections to see you through.

erial in the same way, and the lecturers can often put
across insights that won't come up in the notes of a
friend.

£ EN
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them as quickly and as well as possible. Some of -these

both during and outside of tutes until you know exactly

This may work, but generally you are going to need every
mark you can get, so don't overdo this. You'll need to
attend the lectures. The textbooks don't treat the mat-

If you've the time, check through the tute problems be-
fore the tutes and keep asking questions on troubling
material, no matter how despairingly the tutors look at
you.

Again, shop around for good lecturers. It's not always
wise to go with the crowd, however, the most popular
lectures are also the noisiest.

CHEMISTRY: If you choose this option, make sure you
have a good feeling towards the subject. There's a lot
of work covered in lectures and pracs. so you'll have
to keep up your enthusiasm.

The prac. work can be awfully frustrating but rewarding
when things do turn out right. The lectures are based
on a series of booklets of written notes which are given
throughout the year. Some lecturers follow them to the
letter, others diverge widely from them. 1It's not
enough just to rely on these notes to get you through,
unless you do a lot of work in the library as well. You
best need to attend all the lectures to find out what
work is emphasized, what work may not be fully treated
in the printed notes, and what can be omitted altogeth-
er. You may choose to take your own notes as well,
although most lecturers don't lecture with that in
mind, and you'll be rushing to keep up.

If time permits, preview the material before the lec-
tures; at least make sure you're up-to-date by the time
of your tutorial. This can be extremely valuable if you
can use them properly.

First and second term can be passed by steady work, a
lot of memory involved. Second term is usually found
to be more difficult than first, a lot of calculations
are involved, so the tutes are really valuable here.
Third term, you really need an UNDERSTANDING of the work
presented (and a memory for earlier work, as well).

You will be rushad, oo set down to it early.

o)
HERIGALS

“Go along with Charlie and show him which parts of the landscape they don’t want polluted.”




e TS R P

E. SUGGESTIONS ON THE |

A copy of the following suggestions was sent to all staff teaching Engineering 1

in 1975 and 1976,

Ve emphasise that these suggestions relate to Engineering I as taught in 1975
and the lecturers for 1976 (there have been several changes) might well handle

the subject differently.

Different members of staff have already been receptive to the suggestions and are
eager to consider these in their efforts to provide wvhat they believe students
need, A meeting is planned (for Pebruary) to consider in detail the suggestions
and there is every hope of a favourable response, (0f course teaching, like

study, is a learning process,)

This should be born in mind when preparing for the year.

The editors.

!wlom ON THE FIRST YEAR ENGINEERING COURSE.
Introduction

The following comments are our own opinions, Ve
have based them on our own knowledge and experience of
Engineering and on the results obtained from a ques-
tiommaire to 1975 first year students.

Julian Foley
Peter Jarrad

Dynamios

As the subject was taught in 1975, it was quite re-
moved from the first-years' conception of what an Eng-
ineering subject should be like. In fact, the sub-
jects Physics I and Mathematics I already cover much
the same material.,

We consider it appropriate for the topics to be cov-
ered in an engineering context and note that the sub-
ject as given in 1975 did go well beyond the mechanics
section in Physics I,

To highlight the relevance of dynamics to all bran-—
ches of Engineering, to maintain greater interest in
dynamics as a subject and in Engineering as a course
| ve make the following suggestions,

1. An introductory section, say 3-5 lectures, could
give detailed descriptions of some real situations
where dynamics is of paramount importance. For exam—
ple, a description of the 1. C. engine could be broad-
ened into a study of the motor car. Such discussion
need not confine itself merely to dynamics of the prob-
lem but should touch on those aspects which will help
give a true perspective of the problem., All branches
of engineering should be included if possible, with
stress placed upon their inter-relationship.
Descriptions could be given in such a way that later
theory could be referred back,

2, V¥Ye are of the opinion that the typical dynamics
(mechanical) problems set for asscssment purposes do
not facilitate the understanding of dynamics, but with
appropriate modification could be improved significant-

ly.

The present method consistis of numerical type prob-
loems and for final assessment, under examination cond-
itions, There are a number of disadvantages arising
from using only this type of method.

(a) The method requires a student to understand the
concepts involved in order to formulate the questions
in mathematical terms, If the student does not clear-
ly understand the concepts, a number of things can
happen,
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(ii) The student usecs the wrong approach to solve a

a particular problem, The problem may not be amenable
to solution by that method, e.g. work—energy methods
vs impulse-momentum methods. Under examination cond-
itions, a student may realise this, only to find the
time allotted to that question nearly gome. If he is
an unusual student he'll calmly forget about it and
try the next problem, 1f not, may become more than

a little flustered which may substantially affect his
thinking and effort on other problems.

(iii) The student may consistently but incorrectly
apply principles in solving a problem. His answer
may be 'reasonable' but incorrect.

(b) The problems tend to be of the hit or miss type,
Many students will tend to get a problem either nearly
all right or nearly all wrong. If the student is
familiar with the problem he is likely to get it nearly
all correct and in a short time, If not, it is poss-
ible for him to get most of it wrong and much time will
be wasted in the process, The problems may fail to
diseriminate between students at the top. 1f a prob—
lem is set so that most students can answer it, there
are likely to be a proportion of students getting it
completely correct and discrimination is possible only
by having a sufficiently large number of problems,

(c} Most problems involve many concepts e.g. gravity,
friction, action of a spring ctc. Under examination
conditions with limited time, it is likely to be diff-
icult to test all of the concepts taught in the most
desirable way and this may result in low content
validity and low reliability.

(d) Another difficulty that students face is the lack
of experimental knowledge about the situations the
problems relate to. Often problems involve several
different concepts, one of which has a significant
cffect on the dynamics of the problem, Many, if not
most students do not appreciate the effect that the
dominant factor has on the dynamics, purely through
lack of experience.

(e} The method does not facilitate the understanding
of .different concepts. The emphasis is on getting
the problem out, The method will tend to find out
what type of problem g student can or can not do and
it may be difficult to infer exactly how much a stud-
ent understands about particular principles.

cont,
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of changes which might
and overcome some of the prob-

There are a number
to improve the method
lems,

(a) Early problems in the course could require only
a descriptive answer, Students could be given a par-
ticular situation and asked to describe or explain
vhat happens, i,e. explain the effect of rotation,
impact, friction, gravity etc, This would give a
student practise in thinking and describing clearly
exactly vhat happens before trying to write the math-
ematics,

(b) The question could then require the student to
formulate forces or derive an equation etec, It might
be suggested which method is most appropriate to solv-
ing the problem (and why).

(¢) The problem could then require the evaluation
of particular quantities etc, Thia part of the prob—
lem might have several parts of incressing difficulty,

(d) Pinally the problem could require the student
to comment on particular quantities etc,

Well designed problems would help reinforce familar-
ity with lecture content rather than test memory of the
content; would encourage more fruitful exchange at tut-—
orials; and would indirectly act to effectively decrease
the student's workload, by acting as & study guide.,

3. Each alternate set of problems, say every sec-
ond veek, could be assessed with marks counting towards
say, 10 of the total assessment, These problems
could be relevant to current lecture material and sol-
ution sheets could be handed out at the appropriate
time (as presently practised in the Statics section).
To complement this, terminal examinations could be
introduced, A significant percentage of first year
respondants to the recent questionaire saw terminal
Dxaminatinys as most desirable,

o NG
4, Re-—orientation of the time-table so that the

Dynamics course can be taught for either half a year

(2 lectures/week) or for two terms (1 lecture in 2nd

term and 2 lectures in 3rd term/week), . This would

help eliminate confusion, reduce the term work-load and

consequently enhancce student appreciation of the subject,

Statics

We re-iterate the suggestions on the design of prob-
lems made in the dynamics section, but note that in
certain sections of the course this may be inappropriate
e.g. skill in truss analysis comes largely from practise
via repetition of similar problems,

The current system of continuously set exercises is
good, but these should form part of the actual assess-
ment scheme, say 10%, Terminal examinations are even
more applicable to this course which demands a degree
of memory work with manv topics covered.

The statics course could also be taught for half a
vear or two terms. This follows from the suggestion
to tcach Dynamics for half the vear,

be made

Drawing

In general, the drawing exercises set seemed to be
of inconsistent difficulty (with regard to length of
time required). Some took only an hour, others took
some studentis well over three (sometimes up to six)
to complete satisfactorily. This is most frustrating
and gives students a confusing idea of their abilities,

Arguably, the aim of the drawing in the 1st. year
course is to help students aquirc some skill at the
manual art of drawing and sketching. Even more imp-
ortant is the development of the ability to visualize
a final product and put it down on paper, read and
‘interpret drawings and to recognise impossibilities and
impracticalilies in proposed designs, We consider
that it is not necessary for engineering students to
develop the proficiency and speed of professional
draftsmen.

We consider it unwarrented to devote approximately
4 hours/weck to drawing when barely 3 hours/week is
given over to botih statics and dynamics combined, which
we understand all carry the same importiance,

We make the following suggestions in relation to the
Drawing section of Enginecring I.

1. Drawings could be set which have been checked to
take no more than 2 hours/weck, Changes could also be
introduced into the sort of tasks required of the stud-
ent in order to further reduce necedless, repetitive
drawing. We do not wish to imply that drawing should
be reduced to the extent that students develop little
skill in the manual aspects of the subject, Students
could be given a copy of incorrect drawings and asked
to identify errors, cxplain why they are errors, corr-
ect them etc, They could be given drawings and asked
to fill in tolerances, dimensions etc. These sheets
could then be handed up for correcting ete, This
could be a part of the total task set and could help
test imporlant sections of the course while eliminating
some of the laborious drawing for which there is little
gain in undcerstanding and knowledge (only skill at
wielding a pencil),

That's the iway the drawing showed it

~H
assessed could
A number of ways can be suggested,

2, The number of drswings that are
be reduced,
Students could be required to complete ever exercise
but are given the essurance that the best, say 75% of
the exercises will be counted towards the final assess—

ment, Alternately, students could be given weekly
exercises to complete but only 2 out of 3 or 1 out of

2 would be required for assessment purposes, These
could then be assessed more carefully than at present.
This would be similar to the practise in other subjects,
1t is likely of course that most students would not com-
plete non-compulsory drawing exercises, but that indi-
cates to us that students are allocating time to drawing
that would be more profitably spent on other work, In
both cases, it would be helpful if solution sheets were
given out for all exercises so that students can check
there own solutions. We think they should be encour-
aged to do this,




J. The weighting given to drawings completed thro-
.ugh the year should be greater. Ve understand that last
year only ~5 students did vorse in the examination

than in the class exercises., The given reason vas

that some students spent far too much time on the week-
ly exercises and had not developed the speed required

for the exam, In as much as students are not required
to become A1 draftamen,ve think that this is ample
evidence for the reliability of the asseszment of the
veekly exercises and that it is possible to cater to
student wishes, This was to substantially increase the
weighting given to the weekly exerciseas, VWe suggest

tvo possibilities; both wvhich could be available,

In one case, say 75% could be given to weekly sxercises
with 25% on the final exam and in the other case, 258
could be given to weekly exercises with 75% on the

final sxam., The weighting given to terminal work

could be given greater preference towards the end of

the year, e.g. 1st term - 15%. 2nd term - 25% and 3rd
term - 35%,

4. If time spent on drawing exercimes could be re—
duced to 2 hours, then the remaining time could be met
aside so that students could ask the tutors present
questions on statics/dynamics., We consider the idea
of Mr Doble's of allocating a particular tutor toc a
group of students in the drawing office sessions to be
of particular merit, We think this would help students
take advantage of the extra time made available to ask
questions on other subjects,

Tutorials

We understand and consider it unfortunate that tut-
orial assistance camnot be extended this year, as there
was a strong response in favour of them. It is essent-—
ial then, that tutorial time and assistance be made most

effective and to this end we make the following suggest—
ions,

'« Design of problems for tutorials could at best

encourage investigation and discussion., Until now,
tutorial time has largely been taken up with the mere
writing of the mathematics of the solution on the black=
board, Here the major interaction can only be when a
student has difficulty 1n following the mathematical

steps. Tutorials of this form are made redundant when
students can pick up solutions without attending (this
is still very desirable)., Perhaps tutors could be en—
couraged to discuss the major principles of several
problems, rather than the mathematics of one or two.
This might lead to a freer discussion of wvork covered
in lectures, students' misunderstandings, and other
problems with the work,

2, It scems pointless to make the tutorial system
a further burden on an already over-loaded course, '
Judging by the decline in attendence over the last term,
this is how it is being regarded. Only by ensuring

their validity as a study-aid can they become valued by
the students,

3+ The system of General Engineering tutorials
and lectures is excellent; well structured and encour-
ages familarity among the group, One small point; the
selection procedures for tutorials, practicals etc seem
to vork only on an alphabetical basis, with the result
that a student spends nearly all tutes and pracs with
largely the same group (vhose names all begin with the
same letter). The Engineering Paculty might well en-

courage a broader circle of aquaintances by revising
this aystem,

Workload

The course has a heavy vorkload, greater than other
first year subjects, and contact time can hardly be
reduced without loss of course content, It is vital
then, to ensure that contact time is used efficiently
and suggestions in previous sections are to this emd,

Hnn& utu&enti.le.rn better outside of loeiﬁfol ind
others find that other demands are made upon them to
cut lectures, e.g. a practical report to be written up
etc, and of course sickness etc. causes further !hsonﬁ:
from lectures, It is therefore vital that succint

but comprehensive course ocutlines, supported by useful
references be given out at the beginning of each lecture
course,

Many students had particular difficulties with
regard to text books and references. Many students
found that they were not able to readily purchase copies
of Beer and Johnston from the A.U. Book Shop and many
recieved their text books only towards the end of the
year. To make matters even more difficult, there were
very few copies of either Meriam or Beer and Johnston
in the Barr Smith Library and these were on 2 week loans.
Consequently, there was a significant number of students
without adequate reference. To help over come this
problem perhaps special efforts could be made to get
sufficient copies of these Looks on Reserve as well as

Multiple—copy, in preference to on ordinary Under-
graduate Loans,

The lecture is a convenient time to hand out furthex
sheets of notes, problems vtc,, but it should be made
clear to students that these can be collected freely
(preferably from one designated spot) outside of lect—
ure time, Problems for asscssment should not rely on
attendance at particular lectures for special hints to
their solution, This also applies to hints for exam—
inations too,

Converselyv, there

compulsory,

15 a case for making tutorials
The fieneral Engineering tutorials depend
on particular students giving papers cach week and re-

quire a good attendance for fruitful discussion, If
properly organiscd (not as now, like a mini-lecture),
the probilem=solving tutorials too, could depend on the

sharing of idcas among a large group,

The Introduction of New Students into the Faculty,

We would like to make one more suggestion to help
orient new students into the Faculty.

In as much as some of the most interesting work
done by departments is by research, we think it would
he helpful if students could he shown over the lab-
oratories, workshops rtc. as soon as possible in the
yvear, rather than later in the yesr, Perhaps an
afternoon in orientation week (2-4p,m.) could be set
aside for this,

Some discussion with post-grads. seems to indicate
that most would be prepared to be available to explain
to students what they are researching and possibly
give a demonstration. Perhaps staff members (as many
as can be available) could shov a small group of stud-
ents around the facilities, leaving most of the explan-
ations up to the post—grads doing the research, -
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applicable.

Discussing the problems faced by women
students,
WUENSCHE maintains that the question
is how to infject more ‘feminine’ qualities

architectural

STEPHANIE

into the profession and its educational

The wgy in which women students view the
situation of women in architecture is
influenced by their experience of architec-
tural education, how they as women are
treated in colleges dominated in numbers by
men. So women in architecture has two
dimensions from the student wviewpoint:
present experience within the existing educa-
tion system, and expectations of what future
employment would or should involve. The
first point to be made is that women find
themselves to be a very small minority in
architectural schools. In Britain, women are
about 10% of the student total. In America,
the figure is even lower. Female tutors are 4
similar small percentage of the total staft.

This reflects upon the gender role stereo-
typing present in secondary education: girls
are often discouraged from studying subjects
required to gain admission to an architectur-
al college. Art and science frequently cannot
be studied together because timetables con-
flict, and counselling services represent
architecture as a male profession in which
only exceptional women can succeed. One
student remembers being shown a film by
her counselling service meant to show
children which professions were appropriate
for which sex. Architecture was of course
for boys.

The gender consciousness of counselling
services is only one aspect of the role
stereotyping of the sexes fundamental to our
culture and economy. Our most basic
institution and economic unit is the nuclear
family in which the woman stays at home
and does not work (housework is not
considered work), and the man is employed
outside the home. Man, as the source of
income, is also the centre of family author-
ity and chief decision-maker. This patriarchal
structure underpins ever-widening
spheres of decision-making from the corpor-
ation to the state. It would be surprising
therefore if architectural education did not
reflect the prevailing gender belief system.
The fact that women are such a small

/
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minority in architectural schools makes
them particularly vulnerable in this respect,
more so than at universities with a near
equal number of men and women,

Women students of architecture find that
they are training in a system which expects
traits typically considered male - competi-
tiveness, keenness in problem solving, etc.
and  yet shows discomfiture if women
participate on these terms. There is subtle
pressure upon the woman student to remain
feminine which means that, given the
masculine rules of the game, she 1s forever
learning in a different way. The sugar-coated
pill is the temptation to cajole and charm
one’s way through school.” Juries are the
most obvious case in point. The ‘dressing up
for juries' syndrome is a well-known tactic.
Combined with the ‘poor Little me’ approach
aimed at stirring protective male feelings 11
is supposcdly an infallible way to survive any
jury. Yet the results are self-defeating
people think you can’t take the criticism
where you would actually benefit by it The
articulate and self-assertive woman, on the
other hand, often finds her work over-
criticised with no counterbalancing apprecia-
tion.

For many women the situation 1s one ot
‘knowing that one 185 female and can use 1,
and yet knowing e¢nough to know that one
shouldn't use it". However, it is hard to
escape the feminine role expected. Women
who venture into the masculine sacred
ground of a workshop are likely to find that
tools are taken out of their hands and given
back to them with a smile — after the task at
hand has been completed by a competent
male. Helpfulness is nice, but assistance in
learning how to help oneself in carpentry
and metal-work is nicer yet. Unfortunately,
women are not taken seriously in work-
shops, nor in other matters predominantly
technical. The experience of asking technical
questions to a tutor who insists on answer-
ing, not to you, but to your male partner, is
not an uncommon source of frustration.

Beyond the issue of whether women
students manage or wish to assume the
masculine role architectural education
require, is the deeper issue of values under-
lying the educational system. Perhaps
competitiveness is a waste of valuable
creative energy. Perhaps the aggressive
quality which juries teach of being able to
persuade the client to accept what is best for
him, as well as the patriarchal image of the
omnipotent, impartial designer — perhaps

oy AR SRR

The following is a copy of an article on the problems women face in
studying architecture, printed in Architectural Design, Vol. XLV, 8/1975.
There are a few women studying Engineering at Adelaide but we were un-
able to get anything of a more relevant nature.
(We are not really qualified to judge. - Eds.)

We think it is fairly

system — such qualities being a prefer-
ence for cooperation rather than hier-
archy, discussion rather than argument;
social awareness rather than aloofness.

these are all qualities unsuitable in socially
responsive architecture. The question then is|
not how to make women students more
masculine but rather how to inject more
feminine qualities into the profession and its
educational system: feminine qualities being
a preference for cooperation rather than
hierarchy, discussion rather than argument,
and social awareness rather than aloofness.
Many women students express concern
about their prospects in competing for
employment and feel that being a woman
will be @ handicap. As one woman student
put 1t, ‘my greatest fedr is that my ideas will
be dismissed as ‘a woman's viewpoint’, A
growing number of women do not want to
be professional 1f that means climbing the
salary ladder in an hierarchal office.
The built environment 1s a positive re-
inforcement of sexual role stereotyping. If
women architects were to deliberately design
tor 4 non-sexist environment, in the spatial
darrangements of the home, the school, the
offive. then. n the future women in
architecture and other professions would no
longer be in a4 minornty. Design policy 1s a
positive contribution towards changing social
policy. Traditionally feminism and
protessionansm  nave  been  diametrnically
opposed, based on the false philosophy of
professional  impartiality.  But if design
means  involvement, then women cannot
avoid the design implications of the issue
which they know most intimately, the status
of women In our society. Women students
are beginning to draw connections between
feminist theory and design practice, and in
this way women in architecture will become
a term no longer used to denote a curious
minority but rather to describe a strongj
movement in design,

G:lil Boyeien
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and to help make study easier by providing hints on the best way to cope with possible

in

ful

(the casual attitude in the department is

good) .

students are expected to understand how to
Notes would be more helpful if given out

earlier.

Chemical Engineering II
Suggestions for change:

use what is taught.

Tips to students:

warding.
Lecturing good.
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Student Coammeants

§CO2. Physical and Inorganic Chemistry II.
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LATER YEAR

Some parts are irrelev-

In all cases, the information will be most meaningful if con-
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Tutes are good, are part of assessment.

Dr. Martin (Thermodynamics unit)
Continuous assessment very good.

ant for Chemical Engineers.
Very good lecturer.

Suggestions: Some derivations of equations
could be dropped.

1at might arise .
(Enjoyable year overall)

CHEMICAL ENGINEERING

1is section is based on the response to questionnaires sent to both staff and students.

ditliculties t

1mestions they answered have not been
themselves (and we didn't have room anyway).
has not been included.

(e

sidered along with all other information available on the particular subjects.

In both cases the response was limited.

* Because of staff movements it is possible for the student comments to be inapplicable;

® The purpose of this section is to provide useful information on all later year subjects

A.
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CARL P. JEFFRESON - RESPONSE TO STAFF QUESTIONNAIRE

The- following is in answer to your questions concerning the subjects listed below - Chem. Eng. I (Instrumenta-
tion), Chem. Eng. IIB (Elements of Process Control) and Chem. Eng. II1IB (Process Dynamics and Control).

1. Objectives.

An understanding of the principles of automatic process control which penetrates the mathematical manipu-
lation level of appreciation and reaches an intuitive level so that the candidate may apply his knowledge to
the control of operating plant with confidence. The subject is a technical one, taken in three stages: 2nd,
3rd and 4th year, the object being to develop a clear understanding by repeating some of the subject matter,
each time at a more advanced level. Unlike courses at other institutions, a limited range of techniques are
taught so that time is not spent on merely learning a multiplicity of algebraic manipulative skills.

2 Contribution.

Self confidence in applying apparently abstract concepts to the real world. An understanding of the sub-
ject which ensures that the knowledge will be used - not simply put aside. :

3. Subjects: As above.

Conditions Nature of Method Weighting Alms

Weekly tutorial - start in class, Numerical problem testing, About 6% Reinforce lecture mater-

finish at home, hand back before understanding of lectures ial and apply theory.

next tutorial. during same week.

Laboratory work, 3 hr. session Full report with occasion- About 10Z Develop a "hands om"

about every 2nd week with inter- al "tutorial" (fill in feel for the actual

vening time for writing of spaces) type lab. report physical meaning of

report when possible. when experiment is ahead abstract concepts in

of lecture material lectures.

lat Terminal Exam and Problem/Theory questions About 74X Consolidate understand-

2nd Terminal Exam. are "mixed up'. Choice. ing prior to moving om
to next stage. Feedback
weaknesses.
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(s)

Clearly there must be situations where a student has valid medical or compassion-
for help even where they are clearly in difficulties.

ate reasons for failure to complete work before a set date,
effectiveness of my teaching, but this is of only secondary value to individual

student's work, although of recent years the pressure of Committee work has re-
students.

automatic "supplementaries” in all subjects provided it was clear that a student
who failed to reach the required standard by the end of the supplementaries be

| "retired” from the course for at least one year.
has always been to be as available as I possibly can for consultation about a

ination for such students at whatever time suited them, rather than at the "norm-

al™ time for supplementaries.
I use problem classes And annual examinations as a method of assessing the

that the present Engineering Faculty rules are sufficiently generous - except

of the academic ability needed to cope with the work of the course, I believe
with regard to lst year students.

ibility in such cases is beyond question and I would be prepared to set an exam-

fault for not pressing advice on a student where he does not seek it.

duced my availability markedly.
than written comments on lab. work,

naturally introverted members of staff, of whom there are many in the Engineer-

ing FPaculty,

it is just as difficult to approach students as it is for the

{cont o 17)

I am unable to suggest any ways of encourag-

latter to approach staff members.




Car| Jeffreson continued €rom P 16
4.

Opposed to unlimited redeemability especiaily when work is staged properly and assessed regularly during

the year. In favour of more 'redeemability" for those subjects (unlike present one) where all assessment
is left until the end of the year.

Have always encouraged discussion of academic and other problems and have made use of suggestions to im-
prove course, where possible. TJ

FOURTH YEAR

s e Prot Tait
Subject. Chemical Engineering Seminar (Part of IIIB and IVB).

This is not "taught" in the general sense. As part of the above subjects, each
student during orientation week is given a topic on which he is to write an essay
of about 4,000 - 5,000 words. 27 hours of "time-table" time are set aside for
this purpose. The essays are of a non-technical or semi-technical (Scientific
American) type. Quite frequently they are on matters of general interest at the
moment (e.g. "Should students worry about assessment?"), or historical, philoso-
phical, etc. The student is expected to write or type his essay on Fordigraph
master sheets and a sufficient number of copies is made for all members of the
two classes and staff. Each essay is read by several members of staff.

Some parts seem hard to be=-

In second term, the essays are presented by their authors at seminars lasting
about 45 minutes for each paper, of which about 20 minutes is presentation time
and 25 minutes discussion. All staff who are not engaged on other University
duties attend the seminars and students are assessed on presentation and the
skill with which they answer questions.

THIRD YE AR

Course is rewarding.
night, do it on the first night, rather

week's time, but it can be done in one
than the last.

prepared to work 40 hrs/week.
- If one has something to hand=-in in a

This part of the course is a change from the purely Engineering and Science type
subjects taught in the rest of the course. Most graduates comment on it favour-
ably.

- You'll have no trouble so long as you're

Tips to students:

gin with, but after reasoning and thinking become

understandable so giving one a sense of achieve-

ment.,

Assessment is on the basis of two-thirds for the essay and one-third for the sem-
inar, and the essay plus seminar counts as 12% of the marks for I1I1B or IVB.

Caraments

Student

Chemical Engineering IV A.

part (a). Heat transfer, mass transfer, and simultanecus heat and mass transfer.

This part of the course builds on fundamentals established 1in Chemical Engineering}

e II and III. The student is shown how to apply basic principles taught in those
courses to the design of equipment for such operations as condensing and boiling;
evaporation; gas absorption; humidification and de-humidification of gases; and
the drying of solids. The lecture work is supported by problem solving classes
and laboratory projects, as a result of which the student should be able to
appreciate the problems involved in applying results from the literature to the
design and operation of full scale equipment.

Subject. Chemical Engineering IVA, Part (a). (Total weight 50% or Chemical
Engineering IV.)

Once again, because of the growth of

" in the University the demands on senior staff members have become so

Conditions. Nature of Method Weighting Skills, etc. tested
Four or five Numerical problems 0 to 173t Understanding of basic
times per term (20 to 60 minutes each) principles of work just
J done in class. taught.
Written exam- (a) Closed book 3342 Mainly recall of facts
ination at end (3 hours) and ability to derive
2 of 2nd term. fundamental formylae.
o
(b) Open book 178 to 34w Understanding of basic
g (4 hours) principles, including
(t those taught in earlier
parts of the course.
Throughout 1lst Laboratory work and 33 Ability to carry out stand-
and 2nd term reports thereon ard experiments and to mod-

ify them to meet new prob-
lems. Considerable emphasis
is placed on report writing
and error analysis.

wenbinued ,

NOTE 1, See Note 1 to Chemical Engineering II. The time of 4 hours allowed is
intended to reduce pressure as the problems set are identical in scope
and content to those formerly set for a three hour examination.

NOTE 2. 8% of the mark in this subject is for a question on "Combustion® re-
lated to a course of 9 lectures given in the Mechanical Engineering Dept. II

rof. lait
ing staff-student interaction other than those I already use, viz. telling stud-

democracy

great that they are unable to give the time they would like to what I, at any rate

ents in early lectures that I am willing to discuss any problems; always listen-
regard as our most important function - the teaching of updergraduates. I

ing and helping as much as possible when approached; and taking part in social

|

functions organised by student socleties.
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Student

&mments SECOND YEAR

Tips to students:

- Keep up with the work. If you let it
" slip a bit, it will be hard to catch up.
- Just slog all year. You cannot revise
in 3rd term only because there is just
not enough time. STROP OR FAIL MISER-

ABLY,

Suggestions for change:
Introduction of terminal or mid-year
exams would be helpful.
Departments could help students try and
find vacation employment.
E.C. & M. and Electronics could be given
a greater Civil Engineering emphasis.
Could be greater emphasis on soclial as-
pects within the course.
Introduce a General Engineering course,
optional, possibly dealing with the de-
velopment of engineering and covering
different case studies with their pecu-
liarities,
Try and find texts using S.I. units.
Reduce the work load.
Practicals should be preceded by lec-
tures on the relevant topic.
Tutorials could be introduced into
E.C. & M. and Electronics.
(Perhaps every 4th or 5th lecture could
be replaced by a tutorial).
Some Stress Analysis Tutorials could be
used for other subjects, e.g. Structur-
al Analysis and Design.
Some subjects with difficult graphics
involved in the explanations might be
improved by the use of good slides on an
overhead projector.

THIRD YEAR

Civil Engineering IIIB

Soil Mechanics (part of subject)

Sown !

GO FORTH

AND
MuLTiPLy

NCO2. Civil Engineering II (Second Year)

SURVEYING (Part of subject) D.A. Cummings.

Aims of the course are:

1. To develoe an ability to think and design in three
dimensiong.
To illustdate meghods of dimensioning and locating
engineering strug.ures.
To develop abiligy to do engineering calculations
including methods of presentation and checking.
To emphasize the possibilities and difficulties of
large scale accurate measurements.

5. To give some experience in engineering operations.

Time required:

Lecture, 1 hour/week for two terms.

Practical work in the field, 9 periods of 3 hours.
Computing, 8 periods of three hours.

(Information supplied seems to indicate the amount of
work required for surveying has been reduced by about
one-third. Detailed information on specifics will prob-
ably be supplied at the orientation lecture. - Ed.)}

Topics to be covered by lectures:

Origin of soils.
Textural classifications - laboratory tests.
Permeability - 1 dimensional water flows.
Unsaturated soils - measurement of suction,
Shear Tests - Direct and triaxial
Active and passive wedge - Coulcmb.
Active and passive stress fields - Rankine.
Passive wedge by friction circle.
Sheet piles - cantilever - Tied (Free earth support)
Consolidation.
Analysis of experimental results.
Finite difference calculations in 1-D.

Text and Reference Books:

Smith, G.N., Elements of Soil Mechanics,

Capper & Cassic, Mechanics of Engineering Soils.
Rosenack, S., Soil Mechanics.

Wu, T.H., Soil Mechanics.

Lambe & Whitman, Soil Mechanics.

Calender workload:

Lectures:
Practicals:

1 per/week for two terms
3 hrs/week for one term.

(Students are advised not to buy a text until after the
course begins, i.e. orientation lecture: - Ed.)

Student

Comments :

- Hydraulics very interesting.
- Interesting subjects depend on individual.
- Instrumentation; good course, good lecturing.

Tips to students:

- Start work bn the first day and go
through each day's lectures that night.

- Write up practicals and hand up as soon
as possible after completion.

- Go and talk to and get to know the final
years.

Suggestions for change:

= Could introduce terminal exams. Exam
workload much too hard at the end of the
year.
Reduce workload.
More tutorials in Theory of Machines
could help.

- Some tutorials in 'Concrete' could be help-
ful to go through examples related to the
lecture material). -




Worth wading through the first three years to exper-
ience final year. - Lighter lecture load.
Interesting subject. - Individually encouraged.

- Vastly improved contact with lecturers.

NCl4. Civil Engineering IVA - variety in material.

(a) Hydraulics: interesting approach.
{b) Soils mechanics: stimulating but very
leng. (Wonder what they are up to? - Ed)

(c) Surveying (1 term) and transport (2
terms); lst term seems irrelevant.
Transport is very good.

NC44. Civil Engineering IVE - the structures game.

(a) Plates, Shells and Columns: interesting;
will help if you invent and solve some
sample problems during the year.

(b) Finite elements, dynamic response of
structures: very interesting.

g' (c) Moment distribution, sidesway, torsion:

FDURTH YEAR

interesting, tc follow the lectures
better, re-read your notes prior to

C. ELECTRICAL ENGINEERING |

Student SECOND YEAR
Comn -

tm
QN12., Applied Mathematics IIB. (See sub-section
(E) , Common Subjects).

SPO2. Physics II.

Comments :

T Unless you really like physics, parts of
the subject will be considered irrelevant,
especially topics like quantum mechan-
ics, thermodynamics.

- Assessment OK.

_ Difficult to obtain a good understanding
of tute questions, particularly at the
start. Tutes are still useful.

_— Of main interest is the practical use of
metheds from Maths course.

Hints for students:

- specified texts only fair. Better books
arcund but these are not readily available.
May help to hunt around for one that suits.

- Noting of lectures needs to be done care-
fully. May be best to take careful note
of the headings and then look for good re-
ferences to find supporting notes.

Suggestions for change:

- Answers to tutorials could be more detail-
ed; sometimes difficult to follow.

v - Parts of Physics II could be made optional
for engineering students and replaced by
an Electrical Engineering unit.

- Smaller tutorials would be helpful.

Blectrical Engineering II - Networks Lactures

) The epecific aims of the Necworks lectures are

(2)

(3)
(4)

(5)

e ey T — - -
T T

(a) to understand the methods of analysis of linear electrical networks
(b) to develop the ability to analyse the response of any linear network to any

(except scme aperiodic) source time dependence.

Network analysis is a fundamental skill required for later subjects in the course and

is often useful in professional practice.
Assessment - Method not determined as at 3.1.76.

The topic must be mastered before proceeding, thus poor performance must be redeemed

(by repeating the course if need be).

The failure rate in this subject is about 40%, which I attribute partly to students

failure to seek help in the first term.

NC34.

e I R

Civil Lngineerlng ;V”

(a) Project: a valuable educatiocnal exper-
ience. Start reading up and deing lab.
preparation where relevant, early in
first term. Essential to have your re-
port submitted before swot-vac. or else
exam results could suffer.

(b) Seminar: (to learn how to appear con-
fident when your knees shake).
A very useful experience. The short

talks are most helpful. (Helps empa-
thise with nervous staff members - Ed.)
(c) Design: A novel and innovative approach

is used. The group is given a design

task and then splits into small groups,
each of which is responsible for a spec-
ific area of design. This demands devel-g
opment of communication and technical
skills as well as teamwork.

Suggestions for change: :

— One tutorial per subject per term would be
helpful or more exercises given out to 3
cover the lecture courses. (Prof. Cheung's
exercises are very helpful.)

NEO3.

Electrical Engineering II. (This subject is
the heaviest of the three)

Comments :

- Assessment was generally considered to be
OK; some would have preferred terminal
exams and prac. work to carry more weight.

(a) Networks. (Dr. Evans).

Tips to Students:

- Notes on blackboard sometimes diffi-
cult to follow. Be careful to note
headings. It may help to seek fur-
ther coverage from text-bocks.

(b) Electronics (Dr. B. Davis)
Comments :

- Very good course, good lecturing, a
useful subject.

- Notes provided are good, no texts are
really needed.

Suggestions for change:

- Problems to tutes could be given out
prior to the tute being held; to give
an opportunity to try problems and
thus ask intelligent questions during
tute.

- More problems related to the actual
lecture material and also exam-type
questions.

- solutions could be given out at the end
of the tutes.

from DA C.R Evans




present certain material not
The student must use his own men-

FOURTH YEAR
The course is broken up into about 12 units which

tal facilities and research ingenuity to

discover knowledge.

TEACH it.

- Assessment of lecturers is irrelevant. Their
purpose is to

Comments

Cammen

each have 1 or 2 lectures per week for 1 term. This

is satisfactory.

Student &

THIRD YEAR

Student Commenls

- Most interesting and practical.

- Good lecturing.

Comments

Electrical Engineering III.
Suggestions for change: (all the course).

- Any improvement whereby writing up of

NE13.
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analyse a problem without having to be spoon
fed or have someone change her/his nappy.

If you can't pass B.E.(Elec) as it stands,
you're not good enough to be an Engineer.
Very interesting, bearable, dull, overpower-
ing.

as the project report must be handed in be-
fore 1lst term exams.

In big wide world-he/she can research and
(Just to show we

some stage or other.
most of the course.
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- Start lst term project as soon as possible

Hints to students:
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practicals can be done more during the
practical than afterwards.

- Engineering IIE (Machine Design and
Stress Analysis) could be geared more
social implications during the course -
perhaps optional visiting practising
engineers occasionally.

towards the students in the course.
- Could be more alternatives to either

Pure Maths II or Statistics II. .
- Students could be made more conscious of
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[ D. MECHANICAL ENGINEERING D

Professor R.E. Luxton (Sam) Response to Staff Questionnaire

I will try té answer your questions one by one, but cannot guarantee that the answers will be exactly in the
form that you request. ’

1. Your first question is what I hope the students will achieve as a result of taking the subject or part sub-
ject taught by me. Essentially the answer to this question is an understanding and appreciation (I use apprec-
fation in its fullest sense) of the course. This means that I would hope that they would have gone beyond the
minimum requirement to pass the examination. I say this in the realisation that the forgetting curve is just as
important as the learning curve in the educational process. Forgetting curve depends not only on knowledge but
also on understanding.

2. The second question relates to what I hope my specific subject means in relation to the overall educatiom.
I regard engineering as a way of thinking and not as a subject. Provided a student understande how to think in
a logical and coherent fashion and to use the information available in forming conclusions to ill-defined prob-
lems, I would regard him as having reached a status which would allow him to be called an engineer. My owm
special subjects tend to be rather better specified than many other subjects in the engineering curriculum.
Accordingly I tend to require students to read around the edges which are rather furrier than the strict disci-
pline of fluid mechanics. Indeed if 1 may say in parenthesis that the reason why I regard turbulence as such a
very good research medium, for the training of postgraduate students, is that turbulence is very furry around
the edges, yet requires the rigid applicaticn of well-defined disciplines.

3. The third question relates to my method of assessing students. I have no intention of fitting into your
over-rigid pattern. I regard the essential feature of any assessment procedure as assessment of a student, and
not assessment of any piece of paper that student happens to submit. Indeed the pieces of paper submitted by a
student are merely an indication of where the student requires remedial treatment. If a student can respond to
such remedial treatment then I am prepared to say that he has satisfied the requirements of my course. Where
he is unable to respond to this remedial treatment my reaction is to say that he has to mature for an extra
year before attempting the course again. He has to solve tutorial problems set during the course to expose
areas of weakness, and to encourage students to expose these areas for themselves, Terminal examinations are
more related to the student's need to assess his standing in the subject on a more absclute plane than that
provided by the weekly tutorial sheet. The end of year examination should be nothing more than a dotting of 1's
and crossing of t's and a stimulus to the student to look at the whole course as an entity rather than as a
jumble of specific bits.

4. The fourth question relates to redemption. Redemption has an ecclesiastical ring about it and, whilst the
universities criginated in an ecclesiastical environment, I do not think that it is apprcpriate in this present
age. If a student cannot satisfy me that he has understocd a course on the way through the course and at the

final examination, then I am prepared to say that he should repeat that course the following year, and that
there should be absclutely no supplementary examinations other than those made necessary through medical or
other unforeseen causes. (I might say at this stage that I regard the whole concept of supplementary examin-
ations as an admission of defeat by the academic community in the assessment of students on the way through the
course).

Students are inhibited in most respects from seeking help from anyone. The most common approach from students
seems to be one given by an innate defence mechanism., They complain that their girl-friend has tossed them,
that their mother asked them to sweep the path rather than do their assignment, that they went out to a party,
that they cannot work in front of the television, that...... rather than going to the real crux of the matter

and saying "I want to learn!" You ask specifically whether I am prepared to encourage an interaction with stud-
ents and whether [ can suggest ways to promote such interaction. Yes, I can suggest many ways to promote such
an interaction and yes, I am most interested in using such an interaction. The first essential is to remove
most of the paraphenalia which has grown up around the assessment of courses, and the arguments on committees

ENGINEERING
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about trivia, which occupies a tar too high percentage ot time in the academic community in the University of
Adelaide. If only there was a situation where students and academics could trust other academics to get on with
the job, we would be able to spend much more time in our real function of interacting with students and teach-
ing, Perhaps I am being rather outspoken on this issue but I feel it is crucial to pursue further development

along the above lines in the University of Adelaide. I§ - "1



Dr. Gary Brown

Gary was interviewed for the handbook.

He admitted that he was kept very busy teaching both
undergraduate and graduate courses and also personally
supervising post graduate students (about 5-6). This
was in addition to other departmental responsibilities
and some consulting work.

He considered he was responsible to teach what he con-
sidered to be useful, and in that respect was interes-
ted in student discussion on the relevance of the mater-
ial taught. Believes in student opinion (i.e. they are
the buyers).

e

;

Considered that students should be directed to addition-
al texts and references and believes that there is

merit in setting class exercises every week and having
them corrected.

Also believes there should be good laboratory work in
conjunction with course work.

Is open to students who are having trouble with regard
to particular problems (and in this respect it would be
easiest to catch him at the end of a lecture). H

ji

SECOND YEAR 7
ing down just the major points and

Interesting. Fairly heavy work load overall, es- following lecture, read relevant sec-
pecially maths subject. tions in text '
- See lecturer if any problems arise,

Suggestions for change: (all the course)
don't leave them to build up.

- Terminal examinations would help re-
lieve the workload at the end of the Suggestions for change:
years. - More worked examples of problems on
printed sheet could be helpful.

QON12. Applied Mathematics IIB. (See sub-section (E)
- Common Subjects). (2) Production Technology

- Gives a good picture of subject and
is quite practical.

NMO2. Mechanical Engineering II.

(1) Theory of Machines - Prac. sessions are good.
Tips to Students: NX42. Engineering IIM. (See sub-section (E),
- Best approach is toc note headings, tak- Common Subjects).
i
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THIRD YEAR 5 hadent

Covaments - Would help if tome diagrams and explan-
- Need to read around the subjects Differ— ations'were given of real machines to
! - help aid physical understanding.

ent approach to second year.
- The course is very much what the individ- (b) Fluid Mechanics

ual makes it. Comments :
Suggestions for change: - Well presented, well illustrated with
- Students usually have developed spec=- practical problems, examples.

ial interests. These could be cater- - Interesting.

ed for by some options in the subject. Tips for students:

- Important to try the problems set.

NMO3. Mechanical Engineering IIIA.
- Concentrate on understanding the work and

(a) Thermodynamics the problems.
ooy
Comments : Mechanical Engineering IIIB - Part 2. J.H | Fewlen

- Can be an interesting and useful subject,

depends on individual. Mechanical Systems Design.

Tips for SCoaenkss 1. This subject must be taught with two objectives:

- Rogers and Ma¥he? is invaluable. (a) To advance the students' knowledge of the char-
- Wallace and Linning easy to read. acteristics of individual components found in
- Making friends with lecturers and p/g's machinery, and
helps a lot. (b) To develop the students' ability to solve the
problems associated with the design of machine

Suggestions for change:

T Amount of assessment OK, possibly weekly assemblies.
exercises could carry more weight. The first objective is mainly met in lecture

- Blackboard sometimes difficult to read course wotk and to some extent within the drawing
(press harder with chalk). cant.... office tutorial sessions. conﬁi... P23




d W Fouler cont.  frem pae
The second objective can only be achieved within
the structure of the drawing office tutorial
sessions.

2 5 Some students seem to welcome the opportunity to

This subject interfaces with a previous and a discuss problems with the staff, others remain
following course and should contribute a stage of completely indifferent to any offers of staff

development for the mechanical engineering stud- assistance. So far as possible I have always

ent. It should help to develop design ability adopted a reasonable '"open-door" policy and beyond

without stifling individual creativity. informing the students of this fact I feel that
3. Assessment there is very little to be done. Perhaps if stud-
ent leaders encouraged students to avail themselves
of every opportunity for staff contact this prob-
About 14 - 3 hour sessions marked out of 10 marks. lem might be resolved. [
The worst 6 sessions performances are deleted.

: Total Marks 80.

Final term design project (Term III)

4. I accept redeemability within the time scope of
two consecutive years' work. I believe that there
should be a reasonable time limit.

Design tutorial exercises (Terms I and I1)

J.H. Fowler.

NM13. Mechanical Engineering IIIB Student

Mechanical System Design Comments

This project occuples the final term and the stud-
ent must present calculations and some drawings. T Need to read around the subject.

Tetal Marks 8, - Note the heading etc. and important points
Final Examination - in lecture and then do extra reading.

Tips for students:

The final examination tests the students' know- Faires is OK, gives a good coverage of

ledge of the design and machine elements, i.e. is most aspects. Solve problems by using
mainly concerned with the first objective. the book rather than lecture notes.
Total Marks 100, Helps to read through material prior to
lecture.

The marks are combined with a weighting indicated

by the following formula. Suggestions for change:

- Might help if synopses of course were
giver. out early. Help student dc pre-
liminary reading prior to lecture.

The tutorial mark is reduced to a percentage and
averaged with the examination percentage with
weightings of one and two respectively.

cond...

NX=- Engineering IIIM. (See sub-section (E),
Common Subjects)

FU U R T H Y E A R Tips to students: (Seminars)

- Make sure that you research your topic
Student Comments well or choose one that you are very fam-
5 ) . iliar with,
- Individual interests important.
) ) ) - Try and make it interesting for the peo-
- Farts of course are an extension of 3rd .
e ple who are to hear it, It helps if the
= ! aucience wants to hear what you have to
- Have a good holiday at the end of lst say ¥
term d 2 . W : ;
erm and after the Znd term exams Brk - If you feel nervous; that is to be expect-
hard during the terms. :
) ed. Good preparation is the best way to
NM44. Mechanical Engineering ITIC. overcome this. (Then no reason to be ner-
vous.)
NM85. Engineering Management

Comments :

- Best subject in final year.

- Some cholce 1s available to cater for (a) Industrial Organisation and Management
interests.

- Mest cof the work is done in third term
after the final exams (held during the
second vacation).

Tips to students:
- Extra reading is required on top of the
lectures. This helps understand the

material.

Tips to students: (Design Project) - Helps to work steadily and not leave

- Important to decide early on design pro- everything till the end of year.
ject and work steadily, especially in - Helps to note the headings and important
third term. (Begin work as soon as poss- points in the lecture and use these as a
ible after coming back from the 2nd term guide to further reading.
vacation) . - Printed material is often given out and

- Choose an interesting project, helps when this helps to supplement the lecture
it comes to do all the work. noted.

- See lecturer if there are any problems. (b) Essentials of Accounting

Tips to students: (Research Project) Tips to students:

- Begin laboratory work as soon as possible. - Different approach. Need to learn how to

- Avoid procrastinating. note. Take down the topics covered and

- Once started, the work doesn't seem so the important points made and use these
awesome. as a guide to further reading.

- Talk to the post-grads, particularly those ) - Some of the material given just "fills"
who are working in similar areas. Are . in the background.
very approachable and can give advice and - Concentrate on understanding the tutorial
help on how to go about things., problems given.

- Expect lots of things to crop up and hin- - Helps to work steadily and at least attempt
der the work. That is normal. Pays to the tutorial problems.
work around such problems. - Helps to go to most tutorials prepared.

(Easjer than trying to read it up in a book) N

23



C. COMMON SUBJECTS

SECOND YEAR Shudewt  Canments SECOND AND THIRD YEAR

ON12. Applied Mathematics IIB

ENGINEERING II and III.

Comments:

- Comments varied considerably. Depends on
Interest depends on mathematic inclination. personal interest.

Would help if there were more real engin- Some lectures provided good notes, others
eering problems. not.

Assessment 1s good. Most considered the courses could be geared
Text book approach is usually followed - more towards the students participating in
makes everything fairly straightforward. the course.

Bookshop may be slow in getting the books Tutorials would be helpful in most of the
in time. subjects.

Tutorials good, fairly helpful. Good rat- Terminal or mid-year assessment is to be
io of tutors to students. preferred by some.

Tips to students:

books best cover different parts of the

- Where lecturers provide good notes use course.
these as a basis for study. Concentrate on solving and understanding

- Where notes are infrequent, jot down problems rather than building up a really
headings and the major points. Use these good set of notes. If it is possible, it
as a guide to what is required. Consult may help to adopt the ‘engineers approach'
other text books. Don't buy texts with- of taking a classic text and trying to
out carefully considering how good they solve the problem from the book rather
are. See the lecturers about which text than from notes

Section 111 POSTGRADUATE RESEARCH
A. INTRODUCTION TO POSTGRADUATE STUDY

The purpose of this section is to

* provide undergraduates with information on the re-
search that departments are doing and on the post-
graduates undertaking the research.

* To provide information on post-graduate course
work.

* To provii:ﬁzgge comments which might be useful in
helping f4 -year students determine whether or
not they would like to undertake post-graduate
study.

In the different articles on their research, post-grads
have commented on the different aspects of undertaking
research. Students contemplating research should see
the departmental Chairman and also some of the post-
grads in that department.

,/fT'jk1'.li‘-k\\.
/?\ ;#j’}
v

In a nutshell, post-graduate study can be rewarding, en- (/ ‘\ -
i

joyable, frustrating, disappointing. It depends very
much on the individual and the work undertake.s. It de- &
pends on the nature of the project and the facilities n&k q; )

Fequired. It depends on which and how much course work
is undertaken.
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AND COURSE WORK

M ASTER OF ENGINEERING SCIENCE COURSES in the FACULTY OF ENGINEERING, UNIVERSITY OF ADELAIDE, 1976.

The following courses which are being offered by the Faculty of Engineering for the Master of Engineering Science prog-
ramme are also available for audit by members of the Institution and others. Individual course units may be attended,
but will not be subsequently credited towards the Masters degree (intending students for the Masters must enrol as part
time postgraduate students). Since these courses are at postgraduate level, it is advisable that students should have
background to about graduate level in the topic or others related to it

To obtain detailed information about the course offered, including dates and times when the lectures will be given,
and course fees, please write or phone either the Departmental Secretary or the graduate course adviser of the approp-

riate department.

CIVIL ENGINEERING DEPARTMENT - (Graduate course adviser Mr. D.B. Crawley)

Courses offeriﬁg-.
(A1l 27 hours) 1st Term (begins week March 8th)

1. Geotechnical Engineering: (Dr. M. Amold, Mr. D,A. Cumming).

2. Computer Analysis of Structures: (Dr. M.F. Yeo).

y

(
3. Prestressed Concrete Design: (Mr. D,B. Crawley, Dr. D.S. Brooks). é\_\‘k 1
i Y,

4. Coastal Zone Dynamics: (Mr. R. Culver, Mr. J.R. Ewers + others).

2nd Term (begins week June 7th)
1. Dymamics of Structures: (Dr. N,]. Gardner).
2. Finite Element Methods:~ (elementary course) (Prof. Y.K, Cheung). A

3. Water Resource Systems Pt. 1: (Mr. R. Culver, Mr. ]J.R. Ewers, Dr. W.E. Bodley + others).
4. Analysis of Transient Hydraulic Systems Pt. 1: (Mr. R. Culver, Mr. J.R. Ewers, Dr. W.E. Bodley + others).

3rd Term (begins week 30th August)
1. Theory of Plates and Shells: (Dr. S.G. Hutton).

2. Finite Element Method of Analysis - advanced (assumes basic knowledge of the method): (Prof. Y.K. Cheung).

3. Water Resource Systems Pt. 2: (Mr. R. Culver, Mr. J.R. Ewers, Dr. W.E. Bodley + others).

4. Analysis of Transient Hydraulic Systems Pt. 2: (Mr. R, Culver, Mr. J.R. Evers, Dr.W.E. Bodley + others),
e )

-~ .J’*ﬁ

‘g« |

ELECTRICAL ENGINEERING UEPARTMENT - (Graduate course adviser Dr. B.R. Davis)

Courses offering:

1st Term (begins week March 8th)

1. Computer Alded Circwit Design: (Dr. P.H. Cole) (18 hours)
2. Digital Systems (preliminary) (Dr. D.A. Pucknell) I ( 9 hours)
3. Power System Dynamics (Part 1): (Dr. M,]J. Gibbard, Dr. A.M. Parker). (18 hours)
4. Stochastic Processes in Communication Systems: (Dr. B.R. Davis) (18 hours)
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F. RESEARCH . . .

AS | SEE IT

~ by H L Horning

Research has for its object merely to glean that essential element in any
gituation which will be useful to the attainment of any given purpose.
Research is largely a process of turning things upside down and sidewaysg
looking at them on the inside and in the most unaccustomed ways.

RESEARCH DEFINED

I must accentuate how infinitesimal our knowledge is on
any subject, how useless most knowledge is most of the
time and how useful it sometimes may be. Research has
for its object, not to corral all knowledge, but merely
to glean that essential element in any situation which
will be useful to the attainment of a given purpose.

Research is a system of reviewing all the facts on a
subject for the purpose of separating the essential from
the non-essential. It is the quest of the pertinent.

Psychologists tell us that the growth of thought has
four steps:

(1) Gathering the facts

(2) Arranging them in some systematic crder
(3) Analyzing the system of facts

(4) Applying the conclusions

1f we are looking for an analytical definition of re-
search, we need to go no further. Research is just
straight, systematic thinking. We may clarify by say-
ing that research is just common sense gone "high-brow".

while the four steps in the growth of a thought constit-
ute the natural divisions in research, they alsoc may
conveniently be described as the four stumbling-blocks
of research. By far the greatest amount of research is
lost because too much is taken for granted in starting
to gather the facts. Most men go about research ill
prepared, which means that they do not use commeon sense.
Thinking is the rarest and most difficult act of the
human mind. When most men have a constructive thought,
their faces light up and they become so excited and ex-
hausted that they are unfit for thought for another year
or so.

Habit usually makes a man approach a subject from the
same old viewpoint and he thus loses perspective. The
kind of facts needed, their careful selection and the
range of facts to be considered require the finest in-
tuition and intelligence. Often so little is known

that every method must be tried. This is the Edison

way and may be the only approach left. Try everything,
observe results, then follow the clues.

Research is largely a process of turning things upside
down and sideways, looking at them on the inside and in
the most unaccustomed ways. The man who said that life
is one grand illusion probably made plain the main rea-
son why we need research at all. Research is not a
system of study peculiar to engineering or science, but
applies to the most common pursuits of life. In busin-
ess it consists in taking an inventory every year to see
what one has (that's getting the facts), what can be
done with some articles (that's arranging the facts),
what is worth keeping and what can be junked (that's
analysis), and, then, when we act, we have completed the
cycle; all the four steps have been observed. This is
research in its commonest form.

VALUE OF INDIRECT RESULTS OF RESEARCH

In starting a research, certain ends always are in view.
The direct results are the primary consideration, and
that which justifies the appropriations of time and ex-

*
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penditure is the value of these. The most important fac-
tors, however, to which your attention is called are the
indirect results, the collateral discoveries, influences
or by-preducts. In a majority of cases they are of
equal importance to, and in many cases of greater im-
portance than, the primary objectives.

IMPEDIMENTS TO RESEARCH

Experience has taught that several peculiar things hap-
pen during every research project, and one will be sure
to run into them. They are

(1) A general hesitation in getting under way. This is
the period of gathering facts and corresponds to the
homing pigeon's circular flights of orientation.

(2) The tendency to go off on a tangent or become inter-
ested in a by-product of the research. To keep the
research train on the track is always difficult.

(3) The tendency to delay the finish. Bringing a re-
search problem to a conclusion seems to be the most
difficult part of the task, and the greatest wvalue
of research is lost at this time.

(4) The psychological collapse when the thing is done.
Everyone loses interest in it and a great delay
occurs in following through to the application of
an idea.

(5) The skepticism of the practical man toward the re-

) sults of a research.

(6) The usual difficulty in getting the market and the
world in general to adopt the results of research.

All of these are mental-inertia phenomena of psychology.

SOME DISTINCTIONS AND TECHNIQUE

Some common misunderstanding exists as to what research
is; for most research, as discussed in our magazines
and trade papers - in fact, that which is proclaimed
in the louder voices - is really industrial development
I like to make the distinction as follows:

(1) Pure research is the effort to ascertain facts re-

gardinq any subject, with no specific application
in view and for the sake of the knowledge itself.

(2) Applied research is the effort to find the best
way of meeting specific problems.

(3) Industrial development is an effort to apply the
results of pure and applied research to a specific
problem for useful gain.

While all research is interesting, such research as is
now being carried on to learn why fish go in schools,
the causes of their migrations and the influence of
sun radiations on the fish food is, to my mind, the
best example of pure research. Ascertaining how to
take advantage of the results of the research for the
purpose of making fishing safer in all weather is app-
lied research. And learning how to keep the fish supply
available for a greater number of months and utilizing
supplies of less known fish to maintain the continuous
supply is industrial development.

Precis of a paper published in S.A.E. Journal, Vol, 32, 1933,

b
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Competition drives most industries to try to understand
their individual problems, and it has been found that
companies which carry on research have great stability.
Just to have a research department does not mean that a
company will be stable, for this depends upon the qual-
ity of research, the guidance and the question whether
the market will like the product.

Not many years ago a company in the automotive industry
came to a dead center. The president became aware that
something called "research" was sadly missing, and that
was why competitive units in the industry were prosper-
ing. He ordered a proving ground and a laboratory.
when plans for the laboratory equipment were presented
to him for approval, he glanced at the amount of the
appropriation, swept it aside with a grand gesture, and
said, "Double it." His idea that doubling the labora-
tory equipment would double the value of the laboratory
product is really one of the great misconceptions. I
believe, after trying both ways, with little and with
much equipment, that the value of the work done varies
inversely with the value of the equipment. This should
not be so, but it accentuates the fact that the mind is
the thing and the apparatus just an accessory.

American laboratories are overgrown. We Americans

seem to lose sight of the problem in the maze of our
equipment. It is a great delight to see many foreign
laboratories and to observe the results they get from
their meager apparatus. Results depend more upon men-
tal equipment than they do on physical apparatus.
Nothing is so rare as a man with a research mind.

BRAINS, THE FIRST ESSENTIAL

I cannot pass without emphasizing this characteristic
called brains. Once we were helping a licensee to de-
velop a lighting plant. The gascline was contained in
the base of the engine. When the tank was full, the
engine worked well, because the lift was slight. When
the tank was empty, the mixture was lean and the engine
worked badly, or sometimes not at all. One of our eng-
ineers considered the problem. His mind went back to
his days at the Massachusetts Institute of Technology
and he wrote down a formula, studied it and said, "All
you need is a tube 1k in. long, which you attach here
and there, then the engine will never know whether the
tank is full or empty." We tried it, and it worked.
When we tried to patent the idea, we found that some of
the best minds in the Society had missed the solution
by two holes. As quickly as this all happened, it
still was research, for that engineer went through the
same processes of mind as if a year of research had
been spent on it.

RESEARCH PROBLEMS CAN BE DIVIDED

Someone has said that you can't hurry a research any
more than you can hatch the eggs ahead of time by using
two hens. There is plenty of truth in that, but, if
the problem is big enough, it seemingly can be split
into units of conguest and each unit farmed out to one
man, with management helping them all toward an end.
You will find a lot of difference between men. Some
seem just as intelligent to talk with as others, but,
when you get them down to brass tacks in a research pro-
blem, you will find that one gets ten times as far in
a given time as the rest. In the matter of intelli-
gence you must rate them exponentially. One man may
have a value of 10, another may seem 3 times as bright
but really is 1000 times as bright; it's 103 for him.

During the World War we had trouble with the main bear-
ings in the Liberty truck engine. Some German was
throwing lead into the babbitt, and the bearings had
bubbles. We could not determine this by inspection;
bubbles showed up after the test was completed. Bear-
ings had to be thrown away and others put in, which

was a great loss. I put a man to work. He made a

specific-gravity scale and, after testing about 100
bearings, we found that we had two piles. The sound
ones in one pile were easy to distinguish after we

had brought a great many together. Likewise, the bear-
ings that had blow-holes could easily be distinguished
after we had a great number to look at. After weigh-
ing the first 100, a tedius operation, we did not have
to weigh any more. Our inspector won a hat and coat

and a pair of shoes from the manufacturer, because he

he picked 10 bearings out of 100 and every one showed
up bad. I would point out that, in research, it is im-
portant to work your picture so that you have every fac-
tor brought to one point, for then you can distinguish
the vital differences. That is the secret of all art.

Research, in its essence, is hunting. The first research
man was a hunter who, instead of being discouraged be-
cause he found no game the first or the 20th time in
going through a wood, stalked through in another way. A
well-known rule in hunting is:

Do not look too intently for the object of the hunt.
Let the eyes be at ease and rove carelessly and slowly
and not too sharply over the woods. Thus you are much
more likely to cover the ground more thoroughly and see
your hiding game than by giving the attention to one
object. Don't stare-browsel

research when
stare is when you

This applies to the initial stag
facts are being gathered. The t:
have the facts.

In research a lot of time is lost ot anticipating
requirements for equipment and not ; .anning ahead and
keeping equipment coming before the research worker
needs it. Research can be schedule:!; perhaps not as
manufacturing is scheduled, but it ray save just as
much time. Research drags and drags because it is not
planned. Some persons wonder how we jet things done so
quickly in our research laboratory. It is by planning
ahead; by organization; by cooperation and foresight.
Someone has brains. Someone has eyes. Others have
ears. Others have the sense of touch and smell and to-
gether they get along rather fast.

I find that lack of faith in a certain piece of re-
search slows it up more than anything else, except lack
of planning.

COOPERATIVE RESEARCH IS PROFITABLE

Most research involves a narrow interest and the prob-
lem of only one individual. Some larger problems con-
cern a company and others can be solved for an entire
industry only by common research. Because the entire
industry has a community of interest in the subject, it
would be of little value if one company could solve the
problem, and, even so, the combined brains and resources
in ideas usually are required to solve some problems.
Here it pays to get together; and, finally, for the
benefit of all, it may be profitable for two or more
industries or institutions to pool their resources for
the solution of some very general and fundamental prdb-
lem.

Many notable achievements have been accomplished in the
last few years by the cooperation of entire industries
on research problems of wide interest. Such mutual
problems of the automotive and the petroleum industries,
the solution of which would otherwise have been delayed
for years, have been solved by consent and cooperation.
Finally, the more 1 learn about evolution, biology,
psychology, business, industry and human affairs, the
greater is my conviction that research is our most
effective tool for refining the truth out of the chaos
of ignorance, and therefore it shculd make life easier
It is a creative process. Happiness is
the reaction to a creative process in which we repro-
duce ourselves with variations in body or in some mat-
erial or spiritual form.

and happler.



Section IV

THE ENGINEERING DISCIPLINES
A. CHEMICAL

What Chemical Enginecring is:

A Chemical Engineer is defined as a professional man ex-
perienced in the design, construction and operation of works

in which matter undergoes a change of state and composition.

He is then concerned with the reaction of chemicals, the
control ol the reaction, the addition or removal of energy
and the subsequent separation of the mixture of chemicals
which results. This is, of course, done by the laberatory
chemist who, for example, disdls a liquid from a mixture in
a glass tlask. The tlask is tilled from a glass beaker or glass

measuring cylinder and is heated by a bunsen bumer.

One of the major differences between o laboratory chremist
and a Chemical Engineer is the emphasis that the Chemical
Engineer must place on costs, the bases of which are studied
in the suoject "Industrial Economics", In the laboratory the
chemist can use unlimited heat from a bunsen burner. In
the plant, steam or other headng media must be effectively
and economically employed. The Chemical Engineer learns
about tiris and many other aspects of heat in the part of the

course known as "Heat Transfer".

Distillation, as usually carried out in the laboratory, is a
most inelficient and wasteful methed, but the chemist is

not really concerned with the way he disdls, only the mat-

“I'm glad you won'tbe necding the kiss of hfe!™
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erial he obtains. The Chemical Engineer must be concerned
with all aspects of the cost of any chemicals he produces and
The

study of distillation, gas absorption and other operations en-

must therefore separate them as cheaply as he can.

ables him to design efficient plants to handle chemicals under
all conditions. This study is known as "Mass Transfer".

The way in which materials are handled on the plant must be
considered. Tiis is seldom of any real importance to the
scientist but the Chemical Engineer must be well versed in
all the various aspects of the handling of liquids, gases and
solids.

The study ol Heat Transter, Mass Transfer and Materials
Handling is the essence of Chemical Engineering. In addit-
ion to these, the Cremical Engineer must study, in "Reac-
tion Kinctics", the problems associated with carrying out
chemical reactions on a large scale. The behavior of large
volumes of chemicals is not necessarily the same as the be-
haviour ot small, laboratory scale quantitdes and this change
ol scale is more likely 1o lead to trouble than almost any
other mee of condition.
The rate at whics the heat is applied in the distilladon proc-
css, Or the rate or quantity of liquid which is added to a
vessel are controlled, on the plant, by instruments. The
Chemical Engineer leams the way in which systems behave
ander control, and designs the instrumentation. He must
decide whether the plant needs only a few instruments or
should be fully automated. This is studied in "Automatic
Process Control",

In the plunt the Chemical Engineer rarely uses glass equip-
ment. It is saler and cheaper to use a metal, but the right
metal must be used if corrosion problems are to be avoided .
The study of "Materials Science", which is an important
part ol the course, enables the Chemical Engineer to choose
the right material for the job.

ALl these, which are sindied in the later years ol the course,
must be based on the yhysics, mathematics, chemistry, and

engineering suljects which are studied in the earlier vears

ol the course.
The range ol interests of the Chemical Engineer are as much
physical as chemical. Tt is clear that Chemical Engineering
is much more than just Chemistry and Mechanical Engineer-
ing mixed together, although the Chemical Engineer must

know some Chemistry and some Engineering.
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Where the Chemical Engineer works: The task of the Chemical Engineer as a designer has been

’ outlined above. He has to take the laborato ocess which
The Chemical Engineer has a bewilderingly larze choice of ; W
- : has been worked out for grams and must produce an econ-

industries which he may enter, and he is the key technical : . =

) X omical, safe, easy-to-maintain and easv-to-maintain and
man in all of these: K

easy-to-operate plant to produce tonnes of material at the

Heavy Chemicals (e.g. Sulphuric Acid, Caustic Soda, Soda  right specification.
Ash).
Oil Refining, Petrochemicals and Town's Gas.
Plasdes, Rubber, and Artificial Fibres.

The task of the Chemical Engineer in management is to keep
the finished plant running. He deals with all the problems
that arise concerning not only the plant, but the men and the

Fertilizers, Insecticides and Pesticides.

Pharmaceuticals and Bio-chemicals. materials.
Minerals Processing, Smeldn; d Metal Relining. : = - - :
cl i dp P i e : I'he task of the Chemical Engineer in research can generally
Glass and Paper. ; R :
FJ o B e regarded as of two types. The first is in industry when
“xplosives. . :
,f he nay be the man between the laboratory chemist and the
Cement. :

designer.

Soap and Detergents.

Beer and Foodswffs, and many others besides.
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derstanding of the principles used by Chemical Engineers so
that better processes and better plants may be designed.

L P . , . Jut whatever industry the Chemical Engineer enters, and
In addition to the industries where chemicals are made, he B ¥ . ; g L '
. . . . . whatever job he does in that industry, he will have a job
may also go into industries which make plant and equipment . S
‘ ) ¢ oo i - which will never be repetitive, which will always be chall-
for the chemical manutacturers. He may enter a firm which 1L 1 q
¢ . y.5.0 3 i : , enging and interesting, and which will be intellectually an
designs whole plants, or a firm which specializes in a few el ~ o ay
X - 3 i " . financially rewarding.
lines such as centrifuging, air conditioning, filtration and so

on.

Professor R.W .F, Tait.

What the Chemical Engineer does:

A Clemical Engineer may be employed in three main ways:

Design

Minagement Research.

but the border between these divisions is not rigid and the
improvement of a working process may be tackled by a
Chemical Engineer from any of the three. In other words
the Chemical Engineer is versatile.
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B. CIVIL ENGINEERING

Civil Engineering is the name that was used for centuries to

describe all peaceful activides of engineers, to distinguish
them from Military Engineers. However, with the increas-
ing specialisation in the last hundred years or so the name
has acquired a more restricted meaning and the curriculum
tends to be associated primarily with stress analysis, struc-
tural analysis and design, building and construction, hy-
draulics, soil mechanics and surveying. Fairly recently,
with the rapid advancement of teclnology, courses such as
transportation engineering, planning and management, en-

vironmental engineering, etc. has also heen introduced.

Civil Engineers are now involved in the design and construc-
tion of buildings, waterworks, roads and bridges, dams and
tunnels, pipelines, off-shore structures, etc. They are also
involved in problems of water supply, sewerage and waste
disposal, traffic studies. Because of their training in struc-
tural analysis and computer methods, many civil engineers
are employed as stress analysts for aircraft and to a lesser
degree ship structures, or as systems engineers in computer-
ald-design activities. A number of more senior civil engin-

eers will become managers of departments or firms.

The present teaching actvities of the Civil Engineering De-
partment of the University of Adelaide can be described un-
der the following broad headings:

Solid Mechanics is concerned with the behaviour of solid
bodies under the action of external and internal forces, the
strength of solid bodies and their deformation. It provides

a mathematical formulaton of the laws that form the basis
of all design work and supplies experimental methods to ver-

ify the correctness of the designed machiies and structures.

Fluid Mechanics deals with the behaviour of fluids - gases
and liquids. The Civil Engineer's interest in this discipline
covers a very wide runge from the behaviour of jets of water
to coastal engineering, from the determination of the wind
loading on buildings to the flow of water in channels, to
mention a few of the topics. -

Soil Mechanics investizates the properties of soils and other
granular materials, thie etfect of water in the pores of soils,
the design of foundations, and other similar problems. Tt
also deals with such important problems as stability of slopes,
earth and rock-filled dams, tunnels, etc. It is often called
Geotechnical Engineering to include rock mechanics and

earthmoving activities.

Structures encompass such widely divergent forms as muld-

storey buildings, bridges and dams, such difterent materials
as concrete, timber and steel. The theory of structures
covers the design aspects, the dimensioning to ensure ad-
equate safety under all static and dynamic loads. Economic
construction of the structures designed demands that the
Civil Engineer should be familiar with modem planning and

scheduling methods and production techniques.

A special section of the structures course will deal with up-
to-date computer methods such as matrix methods and finite
element methods.
Surveying provides the basis of measurements and the ac-
curate setting out of structures. It provides the necessary
theory; it familiarizes the students with modern measuring
instruments and it gives field experience in applying the
theory and using the surveying instruments on practical prob-

lems.

A course in Instrumentatdon is provided to explain the gen-
eral principles and application of modern electronic instru-
ments to Civil Engineering problems.

Transportation is primarily concerned with the movement of
goods and people and all aspects of road, rail, air, water and
It encompasses the planning and design
It

deals with such problems as noise and vibration due to traffic,

pipeline transport.
of port and airport facilities and the routing of railways.

accident rates and safety measures.

Thorough grounding in Mathematics and Phisics is a prere
quisite to the proper understanding of the theories expounded
in connection with all the headings listed above. Courses
provided by the other Engineering Departments on the prop-
erties of materials, introduction to Mechanical and Electric-
al Engineering ensure a correct appreciation of other discip-

lines that affect the work of the Civil Engineer.

Apart from teaching duties, members of the Department are
acting as consultants and are carrying out fundamental re-
search or investizadons for Government Departments and for
Industry. Prof. Y. K. Cheung,

Civil Engineering,
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C. ELECTRICAL ENGINEERING

Electrical Engineering is characterised by the exploitation of
the electrical properties of matter and space in order to sat-
isty society's needs for controllable energy sources, the prod-
uction of goods and services, and rapid reliable communic-
ations. As the capabilities of electrical equipment and

services increase, it is becoming more and more important
to have a sound understanding of the criteria for determining
what is required by society, and implications of technical
decisions which can influence future development.

Historical development of electrical engineering from early
last century led to subdivisions described as "power" (dealing
with machines and electricity supply) and "light current"
(dealing with telecommunication and measurement). Mod-
ern developments such as control, power electronics, and
computers as system components have emphasized the common ﬁ G
fundamentals of electrical engineering, and the modern \
graduate needs a sound understanding of many aspects.

Courses within the Department can be broadly described as
follows: -

DEMONSTRATING HIS
SUPERIORITY OVER
ANIMALS.

Electromagnetics: At other than the atomic level, most

electrical phenomena can be satisfactorily explained by the
classic equations postulated by Clerk Maxwell over one hun-
dred years ago. Over long distances and at high frequancies,

the transmission of electrical energy can only be satisfactorily
explained by the exact solution of Maxwell's equations.
Thus there is a common theoretical basis for the analysis and

design of long-distance power transmission lines, hollow met-

al guides for microwave frequencies, optical transmission

through air and through optical fibres, and radio antennas.

Electrical machines such as motors and generators also depend
on the same fundamental principles, although the emphasis

is usually different. For example, in such machines the time
delays due to the finite velocity of propagation of electro-
magnetic phenomena may usually be ignored.

Electrical Machines and Energy Conversion: Energy is con-

verted into electrical form for convenient transmission from

the point of generation. Full advantage may then be taken
of the flexibility of electrical devices at the point of utilis-
ation. General methods of analysis have been developed

for electromechanical energy converters, whether they be

conventional motors and generators, or transducers such as

the leudspeaker of an audio system.

The applications of high powered electronic devizes and com-
puters are making considerable improvements in the control,
convenience and performance of electrical machines.

34



The advent of new materials and techniques is focussing
attention on more direct energy-conversion processes and
devices such as the fuel cell, magnetohydrodynamics, and
the thermoelectric generator.
Network Analysis and Design: Where electric current is con-
strained to flow along well-defined paths whose dimensions

are small by comparison with the wavelength of the electrical
signal, simplified forms of Maxwell's equations lead to
powerful general methods of analysis. These methods are
used e.g. in the design of power distribution networks, fre-
quency-selective filters for communication systems, wave-
shaping circuits in radar, and tone controls and equalizers in

audio equipment.

Computer methods have led to the use of extensive math-
matical developments for automated and computer aided

circuit design.

Electronics: This is the field which deals with the applic-
of physical principles to the control of the flow of electrons
in devices. Examples are in cathode ray tubes, vacuum
tubes, transistors, and integrated ciruits. Applications of
such devices are found in almost every communication,
data processing, control, transport, medical and entertain-

ment situation.

Modern physics, electrical network theory, cultivated in-
tuition and computer aided design are the major contribut-
ot 1o electronics
powers from 10~ o millions of watts at speeds
ranging from cero to beyond 10° ° Hertz (in optical clel\gice.fg).
Some devices individually occupy of the order of 10 m

Electron devices handle signals with
watts or les

and molecular electronics is now considered a possibility.

Control and Systems Engineering: Virtually any task that

can be specified can be carried out by electronic systems .
Computers have a major role, and are new considered as
system components. A major concept in automatic control
is that of feedback, in which a comparison is made auto-
matically between a desired condition and the actual con-
dition, the discrepancy being used to cause an improvement.
Most feedback control systems incorporate electronic com-
ponents and require electrical engineers for their design.
Large systems, such as the telephone network, and electric
power systems depend on electronic control via computers .
Communication between men and mackines comes within
the area of systems engineering, and the interfaces frequently
depend on electronic visual interaction.

Dizital Circuits and Svstems: eral-purpose digital

computer is the most important pi. ol electronic digital |
technology, but digital technique: vi1g applied in- |
creasingly wherever signals are to

ocessed. It is poscible

tor example that in the future telep voice signals will be
converted to diegital torm for econor: ! ¢rror-iree trans-

mission .

Signal Processing, Communication T ory and Information

Theory: Telecommunication, includi: & telephony, tele-
vision, data transmission, telemetry, radar and sonar, in-
volves processing of the signals before transmission, and
alter reception to ensure the required degree of freedom
from interference and prétection from errors. Information
thieory deals with fundamental limits to performance in such
communication and gives valuable insizhts to a designer,
and has led to understanding how to make use of the prop-
ertics of the signals and needs of the recipients (e.g. char-

acteristics of human vision) lor efficient communication.

Other aspects of signal processing deal with analysis of signals

such as speech, seismic vibrations, music, engine noises,

and heartbeats to facilitate diagnosis and extraction of desir-

ed features from noise .

Electrical Properties of Materials: Modern solid-state physics

has led to the development of new semi-conducting, mag-
netic, and dielectric materials which are responsible for
many of the recent advances in electrical engineering. To

apply these materials and devices based upon them most

effectively, an appreciation of the underlying physics is

essential .

Professor R.E, Bogner.

anuary, 1976.



D. MECHANICAL

"Engineering is the professional art of applying
seience to the optimun conversion of the resources
of nature to the benefit of man" (Encyclopaedia
Britannica)

To this definition of engineering one must add a
definition of the term "professtonul”. To use the
words of a leading Adelaide based Mechanical Engin-
eer, the adjective "professicnal' means the timely
exercise of a skilled conscience.

The word conscience implies an involvement which

is not only technical but also social. It is all
very well to have a conscience about problems in
society - for example, pollution - and to talk
about these problems. But engineering is more than
talk! The engineer must develop the skills, must
develop a skilled conscience, to enable him to do
something about the problems. And he must do that
something at the right time. Thus, he must be able
and ready to exercise his skilled conscience in a
timely manner and at short notice if necessary.

It is a rare problem indeed for which there is a
complete understanding of the basic science. Thus

the engineer must develop the art of breaking prob-

lems down into parts, the art of approximating
those parts so that he can obtain juidance from
known theory, the art of relating this theoretical
guidance back to the real problem so that a solu-
tion can be designed, implzmented, tested and
recorded.

It will be apparent that I view engineering as a
method. Tt is not simply technology. The engin-
eering method can be applied to any problem, be it
politics, religion or technology, in the same way
as can the seientific method. Indeed it is a
socially conscious extension of the scientific
method.

I have said nothing so far about Mechanical Engin-
eering specifically. Indeed there is little need
to say anything other than that the aim of the
Mechanical Engineering course is to develop in
students an intuitive understanding of the engin-
eering method. A graduate with such an understand-
ing (and there is a vast gulf between knowledge
and understanding) is not constrained to being "a
contriver and maker of engines' (Oxford English
Dictionary). He (or she, and there have been
quite a large number of women graduates in Mechani-
cal Fngineering from Australian Universities) can
turn his hand to any problem within the range of
disciplines covered by an Engineering Faculty.
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He can be an effective planner, or manager, or even

politician. (Perhaps our country would break its
tradition of limiting its wvision to the next ballot
box if we had more engineers in government). But

to be specific about Mechanical Engineering, as

the majority of the community demands such specifi-
city, the professional Mechanical Engineer deals
with the conversion of energy or motion from cne
form to another, the optimisation of such conver-
sions, the minimisation of socially and economically-
undesirable consequences of such conversions. He is
concerned with the behaviour of materials both solid
and fluid, with manufacturing processes, with waste
products from these processes, with noise, with
people, with their needs and concerns. He must be

a jack of all trades and have the ability and app-
lication to become a master in each and every one

of them as the occasion arises. His education never
ends. At the University it is just beginning and
throughout his life he must continue to develop

"the professional art of applying science to the

<
optimum convers of the resources of nature to
the benef
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Section V PERSPECTIVES ON
ENGINEERING AND TECHNOLOGY

'A. DISCIPLESHIP : AN ALTERNATIVE WAY OF LIVING

DISCIPLESHIP TODAY

The following article is the first of a series of four talks by Dr. Athol Gill,
Dean of Whitley College, broadcast on the A.B.C (second and third networks)
on the 21st, 22nd, 24th and 25th July, 1975,

1. Discipleship: An Alternative Way of Living

The political intrique, the dirt in high places, which
has characterized the western political scene over the
last decades has served to convince many people that
realistic development through the normal channels of
democratic machinery is an impossibility, that the old
liberal notion of peaceful and progressive change based
on the continuing reform of the existing social struc-
tures is a myth, totally divorced from the realities of
the present world situatiocn.

During the late 1960s many western students set ocut to
achieve their goals of establishing a new world order
by operating outside the mainstream of society, by de-
veloping an "alternative way of living" which would
stand in opposition to the basic tenets of the modern
technocracy.

They rightly saw that modern technocratic society rests
upon three basic pillars: (1) the vital needs of man

are purely technical in character. (If a problem does
not admit of a technical solution it is not a real prob-
lem at all, it is only a figment of the imagination.)

(2) The prerequisites of human fulfilment have been all
but satisfied. (If there is social friction it is only
due to a breakdown in communication. All we need to do
is sit down and reason together and all will be well.)
(3) The expertswho have fathomed our heart's desires and
who alone can continue providing for our needs, the ex-
perts who really know what they are talking about are
all on the payroll of the state or large corporation.
(Theodore Roszak)

They saw that life in the technocratic society is essen-
tially a mad gquest for material possessions. Children
go to school and study for long hours in a competitive
school system in order to gain entrance to University.
After three or four years of seemingly meaningless grind
they are ready to be released on the outside world and
to continue the ambitious climb up the ladder of success
where the consumer society has convinced everyone that
the marks of status are large houses, expensive cars and
beautiful women which, according to the Playboy view of
sex, are always available for the suave young executive
who have made it to the top.
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The students of the sixties were protesting against "the
plastic society". They were opposing the ﬁisinteqration
of the socigl fabric by corruption, hypocrisy and war.
They were raising their voices against hard-core povert
and distorted priorities, against uncontrolled Fechnol-
ogy and the destruction of the environment, agglnst the
decline of democracy and personal liberty, against the
artificiality of work and cult re, against the absence
of community and the loss of =17 nod which is so char-
acteristic of modern society.

They wanted to develop a new society in which personal
values would be exalted above all other things, where
the emphasis would be on persons rather than on things,
A society in which there would be a greater reliance on
feeling, emotion and imagination than on the arid in=
tellectualism of dehumanized materialism, A new soc=-
iety in which there would be true community, true re-
lationships, true openness and honesty. A society in
which there would be co-operation rather than competi-
tion.

In their enthusiasm they set out to develop new commun-
ities which would live in harmony with one another and

the environment, communities which would reject the ex-
ploitation of men and resources, an exploitation which

they believed to be characteristic of the modern tech-

nological system.

Unfortunately, the counter culture movement has failed.
There are still some who are attempting to live an
"alternative life", but the movement itself has come to
an end. The university campuses of the world are quiet
again. Not able to beat the system, the majority of
university students have decided to join it and to reap
whatever transitory benefits it might offer.

One of the positive side effects of the counter culture
movement is to be seen in the fact that it prompted

many younger Christians in Australia to ask whether it
might not really be the case that in the life and teach-
ing of Jesus there is a real basis for an alternative

way of life, that despite all of its contemporary eccles-
iastical trimmings Christianity was intended as an alter-
native way of living.

This new quest for a radical discipleship, as it has
been called, is not just a pale reflection of a secular
movement that has long since disappeared. It is not
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just a revival of old-style religion in a new dress. It
is not just a resurgence of the left wing attack on the
establishment. Rather, it represents a significant
coming together of a number of contemporary theological
trends and cffers a new way through the polarizations
that have characterized Australian Christianity over
the last decades.

Radical discipleship is a serious attempt to come to
grips with the realities of the present world situation
and with the teaching of the Bible. It is of the opin-
ion that the Bible, correctly interpreted, has many sig-
nificant things to say in the contemporary situation.
It incorporates the most recent results of Gospel study
from the established theological schools of Europe
alongside the exciting insights of the emerging Third
World theologians, adapting both to the Australian sit-
uation. It embraces the evangelistic zeal of conserva-
tive churchmen alongside the social and political con-
cern of their radical brethren, but above all else it
is seeking to develop meaning patterns of discipleship
for twentieth century Christians.

The starting point for radical discipleship is Jesus of Nazareth,
the life and death of the man for others.
of his teaching was that in his words and works the kingly
reign of God had begun to break into human history.

The central feature

The kingdom of God, which for the 0ld Testament was but
a vision of the future, the reign of grace, the time of
joy for the down-trodden, the sinners and the outcasts,
the era of the good news for the poor, the time of
table-fellowship for the little people of society, had
begun to dawn in the life and teaching, the parables
and miracles, the death and resurrection of Jesus of
Nazareth.

On the basis of what he believed to be the decisive
and definitive ‘ntervention of God in human history,
Jesus called for a radical reorientation cf life,
According to his preaching, nothing less than "repent-
ance and faith" would suffice.

"Repentance", in the preaching of Jesus, is not just a
“change of mind", it is not just "feeling serry for
your sin", it is "changing your way of living®. "Ged's

definitive revelation demands final and unconditional
decision on man's part. It demands a radical conver-
sion, a transformation of nature, a definite turning
from evil, a resolute turning to God in total obed-
ience. ...It affects the whole man, first and basically
the centre of personal life, then logically his conduct
at all times and in all situations; his thoughts, words
and acts." (Behm)

"Faith", in Biblical terms, is not to be confused with
"mental assent to a doctrine or creed" or with "faith-
fulness to a dying cause" or with "irrational credulity”
It is the life of "believing obedience", the surrender
of man's whole personality to God. It is the life liv-
ed as a result of the radical reorientation of life to
God; it is the attitude of genuine obedience made poss-
ible by God's gracious action in Christ and so stands

in marked contrast to those who think that they are
masters of their own affairs.

The life of repentance and continuing faith is set
forth in the gospels as the life of discipleship.
unconditional response to the unconditional demand
"Follow me!" both made possible by the supreme act of
"costly grace" (Bonhoeffer). This new relationship to
God in Jesus must find concrete expression 1n new re-

The

Phil White

lationships with other people and in a new relationship
with the earth.

The daily living out of the life of discipleship is.the
pasis for a dynamic new life-style, a life-style which
stands in stark contrast to the materialism and de-
personalization of the present world order.




WHEN FARLIE WINSON came across the border in the north
of Niger in 1973, he and his family were traveling on a forged
passport. He was a man with a record on three continents and
the West African country was just about the end of the line
for Farlie, his wife Enid, and their three small children.

Today he is a citizen of the country, carries a real passport
issued by the government of- Niger, and is considered by
leaders of that country as an ambassador-at-large.

What made the dramatic difference? Two things. First, out
on the desert one night Winson had an encounter with Jesus
Christ which radically changed his life. He became a new
persen. In the words of St. Paul, "Old things passed away; all
things became new.”

Second. his agricultural background helped him see food-
producing possibilities in the famine-stricken country  that
could conceivably make it self-sutficient in food. For a country
which is considered an international basket case by the United
Nations, that would be some achievement!

It all started simply enough. Winson was introduced by
World Vision staffer Bernard Barron to Oumarou Youssoufou,
a voung Nigerian leader and advisor to the president. Youssou-
fou, educated in a mission school, was a “brother.” He helped
the new believer find a job as superviSor of a peanut-seed pro-

ducing program. A fertile valley near the Niger River had been
chosen for the project, and European engineers had designed
an irrigation plan to pump water over a range of hills t¢ the
location. It would be expensive. but worth it for the export
potential of the peanuts.

Winson spent two weeks going over the area carefully on
foot and by Land Rover. He discovered that the lay of the
land along the river was such that, by digging a canal eighteen
miles long. he could irrigate tens of thousands of acres by
gravity flow—not only for peanut production, but also for
precious grain of which the drought-prone country never had
enough.

Niger embraces about 490,000 square miles of West African
desert and scrub land. Two-thirds of the area is pure Sahara
sand; the other third is largely Sahel. Just over four million
people try to scratch out what even in the best of times could
be called only a bare existence.

Rainfall in normal vears will total from four to twenty
inches. The summer heat goes to 120 degrees for months on
end. It is ironic that one of the best rivers in Africa, the Niger.
flows through the country for some 500 miles, yet is little
used. After the rains come, the volume of the flowing Niger
River can be compared to its sister, the Nile. but there is no
way to conserve it as it rushes to the sea.

Winson's proposal to Youssoufou was delightfully simple.
Why not use the abundant Niger River flatlands, enriched with
centuries of alluvial soil, to grow food for the rest of the coun-
try? His survey had already proven the feasibility of inexpen-
sive gravity-flow irrigation. Between Niamey, the capital, and
Gaya, near the southern border, there are over sixty thousand
acres of treeless land awaiting cultivation.

Providentially, in the country at that time was Charles
Williams, vice president of Lilly Endowment, Inc., an Indian-
apolis-based philanthropy created and supported by the family
which founded the pharmaceutical house of Eli Lilly anq
Company. The Lilly Endowment has given away millions of
dollars to charitable and development programs in the US.A.
and abroad.

Youssoufou took the idea to Williams who studied it and
secured from the Endowment a grant of $250.000 to buy

*
Chap, 10

equipment and put the first 1,100 acres under cultivation
World Vision International was asked to manage the project.

The first crop of corn, which produced abundantly without
fertilizer in the rich soil. was within days of harvesting when
the river, fed by heavy rains at its headwaters in Mali. over-
flowed for the first time in vears. Although the fields were
flooded, the crop was not lost because villagers, spurred by the
memories of the recent hungry davs. used canoes to harvest
the fermenting corn.

But the floods were only a temporary setback, They could b
controlled with simple dikes along the river. The important
thing was that Winson's projections had been right, The land
was rich. Water would make it produce A vear round supply
of the precious liquid was available in the nver. and upniver
canals could put it on the land without expensive pumping

The project has exciting potential. At least two crops
year—conceivably three—can be grown on this fertle river
lowland. The lands are remarkably flat and need no stump-
removing or rock-clearing. If all the river lowlands within
Niger were brought into production. it is estimated thev would
provide 50 percent of the grain requirements of the nauon.

Williams is now looking for multinational partners to help
fund stage two. The Niger government has given strong en
dorsement to the project. International funding bodies have
expressed an interest in the culuvation of the entire lowland
region when stage two—which is simply an expansion of the
original 1,100 acres up to 12,000 acres—Is completed.

Winsen, who had no degrees hut lots ol practical savvy. 1s
a hero in the country.

The project also has some important spin-offs. As the land
is brought under cultivaton. it will be turned over to the
farmers in twelve-acre plots for continued agriculture produc-
tion. New villages will have to be created in order to have
enough pecple to work the land. Village resettlement. while
respecting the rights of tribes who own land along the rver,
could bring better health. decrease intant mortality. improve
the living standard, and bring an era ot development to the
lives of thousands of Niger's marginal rural families

Health clinics and safe water supplies will be a priority in
the settling of new villages. These can be done at a level which

does not destroy tribal customs and traditions. for no one
wants to Westernize the concept.

New industries will be generated. but not on a Western
scale. They would be simple industries like carpentry. brick-
laying, and well-digging to meet local needs. New schools and
other community services would be required.

To cultivate his land, each farmer would probably step up
to animal traction—using animals to help him plow in place
of the short-handled hoe he presently uses. This would gen-
erate more simple industries—blacksmithing. plowmaking.
welding, leathercraft.

The artisans for all these basic trades will be trained at a
vocational school on the site of the Tara Valley project. This.
too, is a long-held dream of Youssoufou who saw a perfect
opportunity to wed the two projects. What better place to train
tradesmen than in the place where their newly learned skills
could be utilized in building communities?

The final ingredient in this development mix is the forma-
tion of marketing cooperatives to help each farmer dispose ot
the surplus he produces on his plot. The plan is for the gov
ernment of Niger to buy the grain from the cooperatives and
to arrange for its distribution and sale in the nonproducing
areas of the country.

'What do you say to a hungry world?' by W, Stanley Mooneyham

Word Books (Publ,)
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One Step Beyond

The Tara Valley project is, from beginning to end, one of
the most exciting examples of total development I have seen
anywhere in the world. I begin this chapter with it because it
demonstrates some points which need to be made about this
little understood, but critically important, subject of develop-
ment.

First, development is a necessary step beyond relief. Most
relief programs begin with emergency needs. The emergencies
may be created by natural or man-made causes, but relief is
an after-the-fact response. For example, if a river overflows
every year, it would be patently stupid to mount a relief cam-
paign annually for the victims. It would be better for all con-
cerned to use some of the relief money to dike the river
in order to prevent the floods next year. That is development.

Relief in poor countries must inevitably lead to develop-
ment, for causes must be dealt with while the symptoms are
being treated.

Second, development must start with people where they are.
Too frequently the process starts with where the developer—
usually an expert from a Western nation—thinks the people
ought to be. For instance, an outsider in Niger might first of
all think about producing crops for export instead of helping
plan for crops for local consumption.

Then, too, it is very hard for a Westerner who is accustomed
to the finest in machinery and technology to bring himself
down to the level of the short-handled hoe which must be de-
veloped into animal traction. This erroneous reading of where
people actually are on the economic and social ladder may be
the cause of failure for more development projects than any
other single factor.

To succeed in building people, development programs must
also recognize economic realities. Again. the Western expert
usually has available to him huge sums—relatively speaking—
for feasibility studies, pilot projects, etc. Before the project is
even begun, it is already far beyond the local economic stand-
ards. This is not to say that money is not needed—and some-
times a lot of it—but a project is almost certainly doomed to
failure when measured by its impact on people if money is
substituted for local input and initiative.

Which brings me to the next thing about the Tara Valley
project. The one thing Youssoufou has insisted on—rightly—
is that his own country must be recognized as the controlling
element in the project. Decisions are not the unilateral prerog-
ative of any outsiders connected with the project—the
decision-making process is a partnership with the Nigerian
voices carrying at least as much weight as those of the
expatriates.

HERE, MY UNDER —
DEYELOPED RRIEND,
LET ME HELFP You

There must be strong indigenous involvement if develop-
ment is to be maximally effective. Youssoufou got slightly
heated when he said to me, “Why should foreigners think they
know more about our country than we do? Our people have
lived here for centuries. Why should outsiders think they can
ignore us when discussions are held regarding our future?”

Development must aim at meeting total human need. De-
velopment is not just one thing. It is a balanced combination of
many elements. In Niger, it would not be enough simply to
irrigate the land. Or provide vocational training. These are
only part of a total development package that embraces educa-
tion, medicine, agricultural methods, pure drinking water, land
reform and vocational training.

The problems contributing to underdevelopment must be at-
tacked on a broad front. The ultimate goal of development
must be the enrichment of the total man—mentally, morally,
economically, physically and spiritually.

In a word, its objective is to produce self-reliance. Tragi-
cally, the present world systems are not designed to meet that
objective. The income gap is widening, and for hundreds of
millions of people self-reliance is only an impossible dream.
Yet we dare not settle for less. The international basket cases
must be made to walk again. No one wants to carry them for-
ever. To the countries themselves, international charity is
degrading, demeaning, dehumanizing.

The only answer to putting them on their feet and making
them self-reliant is the right kind of development. Because it
is so essential to global wholeness, we can no longer leave
development to the so-called experts. Development. like the
correcting of so many other social ills, is everybody’s business.
That's why men like Farlie Winson, Oumarou Youssoufou and
Charles Williams can dare to dream about making Niger self-
sufficient in food. It is this kind of international teamwork—
combining the financial resources of those who have, with the
strong and committed indigenous leadership to be found in
every country, and coupling this with the practical know-how
of a man who knows land, farming, and Africa—that can be
the genius behind successful development projects.

Development Is about People

A New Yorker magazine cartoon showed a native chieftain.
dressed in a grass skirt, relaxing in the shade of a thatched
hut. An American visitor nurses his drink across a plain
wooden table. The chief says: “Actually, we don’t think of our
country as under-developed so much as we think of yours as
over-developed.”

That’s worth thinking about.

But what is the median point which divides over from

WHATS THE BiG 1D A7 LEAV
ME ALONE CLUMSY OAP !
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under? Many Westerners equate development with industriali-
zation. Certainly many people in the Third and Fourth Worlds
think of it in terms of the amount of consumer goods available.
Not a few vaguely think of development as the process by
which countries become as Westernized as possible. Perhaps
the reason is that developed and underdeveloped are terms used
almost synonymously with Western and non-Western nations.

Actually, development has nothing to do with industrializ-
ing or Westernizing. In fact, these things may impede true
development.

Development is about people, not things. I know that coun-
tries need cement plants, plastics factories and heavy industry.
But I also know that most often these high-investment ven-
tures meet few people needs. Smoke-belching factories cannot
be made the hallmark of successful development programs.
Most often they do more for their owners and for the nation's
GNP and its exports than they do for the masses of hungry
and disfranchised people.

That is not meant to argue against the need for factories. 1
would stoutly argue, however, against considering factories
the end of developmental goals.

Consider something said by Edgar Stoesz, an author and
development worker. at a recent meeting of the Mennonite
Economic Development Association. He contends that if de-
velopment “is not for people, it is not worthy of the name.”
In his address to the conference, Stoesz said: “Development
is the process by which people are awakened to opportunities
within their reach (conscientization). Development is people
with an increasing control over their environment and destiny.
Development is people with dignity and a sense of self-worth.

THERE You ARE, ChaNe. 'L SEND A BILL

THIS IS A UATERmAu&.
YOUCANBUY IT sy . THE FIRST OF THE MONTH AND
INSTAUMENTS OR JUST f?:_,s-r om PRICES FOR ST!A:.T

NT T,

Development is freedom and wholeness and justice. Develop-
ment is quality of life. Development is people living in the

full realization of their God-given potential. Development is a.

liberated spirit. Development is people with rising expecta-
tions. Development is the new word for peace.”

This concept of developing people instead of nations will
require some fundamental rethinking. Conventional wisdom
on the subject has proven to be virtually bankrupt. There are
no more experts. Some monuments to their memory in the
form of disproven theories or abandoned projects still stand.
but the breed is dead.

Don't cry.

Joe Kimmins of the American Freedom from Hunger Foun-
dation asserts: “Development is too impoetant a process to be
left to ‘development experts.” In their fascination with
economic growth—their rhetoric of concern for the common
man notwithstanding—and in their obeisance to a conven-
tional wisdom derived from experience with highly productive.
industrialized economies, their vision of the future has become
far too narrow and too self-defeating to be allowed to domi-
nate.” !

It may be helpful to take a look at one of those monuments
—a disproven theory which got racked up by reality.

The Leak in the Trickle
It had a captivating name—the “trickle-down” theory. It had

been around for a long time and seemed to have been proven
beyond dispute in the Western societies. Although the name
was new, the thesis was old. for Alexis de Tocqueville had
made it the basis of his Principle of Stratified Diffusion.

“Trickle-down™ was the way wealth had come to Europe
and North America. This seemed to sav that the most effective
way of promoting everyvone's development is to generate a
nation’s economic growth. and this is done bv encouraging the
best people—the educated. talented. dynamic elite—te make
full use of their energies. As they led in economic development.
the rest of society was supposed to benefit

NOW | WONDER WHAT HE MBANT 8Y ‘
THAT. THESE MILAONESIPHS Sure Am
UNGRATERUL . l'.

YOU'RE SO0ING To HAVEE To WIPEN THIS
STREET AND PuT i) WATER MA IS
AND SEWERS, SIDE WALKS , FIRE

[ HYDRANTY, TRQEFIC
LIGHTS PARKING
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Almost all the experts held to this theory in the 1950s and

1560s. Aid programs were designed around this framework.
Help the biggest and best and ultimately—somewhere at the
end of the trickle—the least and poorest will get their share.
8o loans were made to start industries. Export businesses were
especially favored because they contributed io the credit side
of the national balance of payments.

The West thought it could have its cake and eat it, too. By
financing industries and businesses which exploited the two
things less developed countries had—raw materials and cheap
labor—we thought we could maintain our life style and at the
same time make it possible through trickle-down for the poor
in these countries gradually to improve their living standard.

Guided by this kind of thinking, development projects were
rarely aimed directly at the poor because the poor had less
potential for growth. They remained objects of charity. They
were outside the mainstream of development work. The stream
would have to trickle to them through many economic and
social strata.

The theory had only one flaw.

It didn’t work.

There was a leak in the trickle. The educated, the land-
owners, the bureaucrats got richer while the poor became
poorer. It was a paradox and unbelievable to the experts, but
it happened just that way.

Referring to the poorest 40 percent in many developing
countries, Robert S. McNamara, president of the World Bank,
confirms that “development is simply not reaching them in
any decisive degree. Their countries are growing in gross
economic terms, but their individual lives are stagnating in
human terms.” ¢

Studies by the World Bank indicate that in ten countries
with per capita incomes averaging $145, the poorest 40 per-
cent of the people receive a per capita income of only $50 a
year. In another ten countries with per capita incomes averag-
ing $275, the poorest 40 percent receive only $80. In India,
some two hundred million people subsist on incomes that
average less than $40 a year.

Professor Tibor Mende, formerly a senior officer with the
United Nations, points out that trickle-down did not work
because the transmission belt from upper to lower classes
was missing.

“The prosperity of the few.” he said, “does not spread in
concentric circles, as happened after the West's industrial
revolution. The transmission belt is missing. This is largely
so because, below a certain level, poverty cannot be attacked
by indirect means.” 3

Growth, it is now seen, is not enough in itself. Economic
indicators are not accurate measuring devices where the well-
being of people is concerned. Because there are strong forces
which work against the poorest in even the most fair-minded
societies, a rising gross national product does not mean a more
equitable distribution of wealth.

Under the trickle-down theory, it meant only a widening of
the income gap, not a wider distribution of the economic re-
sources.

Labor-Intensive vs. Capital-Intensive

Most contemporary development wisdom was born in the
technological West, or has been largely influenced by it. I saw
a perfect example of this on a small South Pacific island.

For years this tiny island with only a few hundred people
had gotten by with a hand-operated telephone switchboard.
It was totally adequate for the needs. And on an island where
there aren't a lot of jobs, it provided employment for four
operators. But some of the island fathers had been bitten by

the technological bug from their exposure to the West and they
wanted an automatic switchboard,

Application for a loan was made to the Asian Development
Bank, a quasi-government agency. A costly study was made,

the loan was approved, and the island telephone service was :
automated. Not necessarily improved; just automated. As a
result, four people were unemployed and two of them had
to leave the island in order to find work.

Yet this project was reported as a development “achieve-

ment.” One cannot help but wonder what was really achieved
when the project is measured against Mr. McNamara's words:
“Development is about people. The only criterion for measur-
ing its ultimate success or failure is what it does to enhance
the lives of individual human beings.” !

One of the reasons why the trickle-down theory didn't pro-

duce the desired results is that development funds were
invested, for the most part, in capital-intensive programs—
expensive projects designed to use modern technology and

automation rather than people. In the developed West perhaps
such a policy decision can be justified, but hardly in any over-
populated and underemployed place in the rest of the world.

People not only need production; they need jobs. It was
Mahatma Gandhi who said: “The poor of the world cannot .
be helped by mass production, only by production by the
masses.”

In 1974 World Vision entered into a well-digging and well-
deepening program with the Andhra Christian Council in the
Indian state of Andhra Pradesh. Rather than send in a well-
drilling rig which could produce water on an assembly line
basis, we urged our Indian counterparts to use as much local
labor as possible to do the work.

It was slower. It was less efficient. But the projects employed
thousands of people at the village level who had no work. The
villages needed water, but the people also needed jobs.

During the height of the refugee problem in 1974 around
Phnom Penh, Cambodia, a World Vision agriculturalist from
New Zealand, Ben Webster, wanted to irrigate about two
hundred acres for dry season rice farming. A canal several
miles long was needed. Rather than do the job with a tractor,

Webster hired twelve hundred of the idle refugees to dig the
canal.

Capital-intensive means of production may be the answer
in an educated, mechanized and technological society, but not
in countries where the unemployment rate is chronically at 25
percent or more. Streamlined and efficient production may
have to be sacrificed for the higher goal of providing jobs and
incomes for the unemployed masses in the less developed
countries.

On the outskirts of Tanzania's capital city, Dar-es-Salaam,
sits the country’s largest factory. It is a textile mill which
produces khanga, the wildly colorful sheets of cotton which
the women wrap around themselves as a garment. Nearly a
thousand looms are set up in a hall the size of two football
fields. The factory employs 4,700 people. It could get by with
half that number by using more modern machinery, but there
has been a conscious decision not to do so. Labor is not as
expensive as machinery. Besides that, people need jobs.

Wouldn't you guess it? The Chinese set it up.’

For nonprofit humanitarian agencies such as World Vision,
we have one temporary answer in what we call “task relief”
programs. Unemployed villagers are paid to work on projects
which benefit the entire community. In addition to scores of
wells in the Indian states of Andhra Pradesh and Gujarat,
many miles of road have been built in Bangladesh through
such programs. Labor-intensive programs have been used to
construct dams and water reservoirs in India and West Africa.

Task relief beats putting families on the dole. It saves the
dignity of able-bodied people. And it puts food on their tables.

In all my travels; I have never seen anyone perpetually
hungry who had money with which to buy food.

The Role of Aid

There are two ways by which money flows from country
to country. One is trade. The other is aid.

We have already seen that the trade svstem is stacked :
against the less developed countries. It is rigged in favor of the §

Ithv West,
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But ‘_Nl_m_t about foreign aid? Surely that is all in favor of Loans are valuable for certain development projects, but we
the recipient coun_r_ry? would have a lot more credibility if we would stop trying to

Guess again. Aid, too, is pretty much rigged to favor the kid ourselves and our friends into believing that this reflects
donor country. Consider these facts. our altruism.

First, more than half the financial assistance given by the As Michael Hudson says, “The net flow of foreign exchange
UniteFl States is in the form of loans which must be repaid over time is not from the United States to aid-borrowing coun-
with interest, It is still called “aid,” but it is not a gift. Some tries, as implied in the modern connotation of the term ‘aid;
of the money goes to the World Bank and other regional quasi- but from the borrowers to the United States. . . . So-called
government banks. foreign aid is, indeed, feudatory. Aid has imposed vassalage

Second, over half of our foreign aid appropriation is for on developing countries . . .” % -
what we call “security assistance” —military purposes. Some Aid certainly has a crucial role to play in development, but
forty-two cents out of each aid dollar is marked for “develop- it needs to be honestly labeled and crea'tively used. The facts

ment assistance” a_nd "another six cents is given for “welfare indicate that neither is happening on a very impressive scale
and emergency relief. ; right now.

Third, as has already been pointed out, most of the aid
money is spent more in the commercial interest of the donor
country than it is to alter the social and economic picture in How Generous Are We?
the recipient country. As late as 1965, the then president and
chairman of the World Bank, Eugene Black. pointed out that
“foreign aid” was enormously beneficial to the donor nations in
at least three ways:

“1) Foreign aid provides a substantial and immediate mar-
ket for U.S. goods and services.

No doubt many Americans are shocked at this revelation of
truth regarding foreign aid. And disappointed. We have always
been proud of our generosity. We remember how we fed our
enemies after both World Wars. We know that millions of
dollars are given annually to domestic charities and to private

“9) Foreign aid stimulates the development of new overseas relief and development agencies. .
markets for U.S. companies. In personal giving, Americans are still some of the most

“3) Foreign aid orients national economies toward a free generous people on earth. In 1971, voluntary contributions
enterprise system in which the U.S. private firms can pros- from the American public amounted to almost $890 million,
per.” ¢ . or two-thirds of the total international voluntary aid. U.S.

A relatively small percentage of aid ever really goes to im- voluntary contributiqns were second only to those of Sweden.
prove the life of the common. hungry people abroad. Indeed, The recent reve.l'flnons about world hunger have once again
most of it is spent in the donor country to purchase war touched the sensitive nerve of_ compassion for millions and
matériel and other goods, or to pay for expensive studies done Lhe.re has been a great outpouring of money to private organi-
by American think tanks or academicians which tell the Third zations.
and Fourth Worlds what their needs are. But if development is going to be done on the large scale

When Galo Plaza was secretary general of the Organization necessary to change the face of the underdeveloped world,
of American States, he described U.S. aid to Latin America governments and corporations must also do their share. After
in these words: "Most U.S. aid under the Alliance for Progress the rebuilding of Europe at the end of World War II through
is not a gift [but] is in the form of loans that are being repaid. the highly successful Marshall Plan, the concept of aid began
itis not at all unreasonable to turn the picture around, and to change. Now it is only a shadow of its original form, but the
think about the benefits accruing to the United States as a  terms and labels are still the same. Maybe the truth in pack-
result of what we call aid. . . . Nearly all this lthe loans] is ~ aging law should apply to government programs as well as
nited States on United States goods.”" consumer products.

Proportionately, our government gives much less now for
economic aid than at any time in the past 25 years. In 1949
we were giving 2.8 percent of our gross national product.
In 1975 it is .25 percent of the GNP. This means for every
$100 of total national output, our contribution to overseas
economic aid is about 25 cents.

The Food for Peace program is being cut back as a result
of higher agricultural prices, a decline in congressional appro-
priations, and an increase in domestic consumption. Food aid
for 1974 was cut by one-third of the 1972 totals, and half
of that reduced amount went to Indochina. At the same
time the United States and Canada were: henefiting, by nearly
%10 billion from higher priced food exports. So the oil com-
panies weren't the only ones increasing profits in those days!

Those who feel the U.S. federal government is subtracting
from domestic programs to provide foreign aid should con-
sider that in the 1975 federal budget, 49 percent is devoted to -
what is called “human resources” (including health, education
and welfare), slightly over 29 percent for “national defense,”
almost 9 percent for “physical resources” and 1.38 percent for
all development assistance programs overseas.

Development assistance from all sixteen nations who are
members of the Development Assistance Committee (DAC)
averages only about .36 percent of their combined gross na-

tional products, according to Robert McNamara. This com-
pares with a U.N. target of .7 percent. To reach this goal,
the developed nations need commit only about 1.5 percent
of the amount by which they will grow richer during this
decade. This leaves them 98.5 percent of their increased
wealth to use for themselves. The small amount asked for

being spent in the U
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would hardly bankrupt a rich nation, but it could make a
remarkable improvement in the development of the poorer
countries.?

The U.S. Chamber of Commerce reports that in 1972 Ameri-
cans spent approximately $11 billion on their personal care
(including barber and beauty shops), over $8 billion to buy
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their shoes and keep them repaired, almost $48 billion on all
forms of recreation, over $80 billion for new and used auto-
mobiles, and less than $3 billion for all forms of foreign
assistance, much of which was military aid.

As generous as we may think we are, both personally and as
a nation, the cold facts show that we still have a long way to

go.

“No Choice but to Tum Inward”

When comparing income and life styles, people in the
poorer nations may even feel they have the right to question
our claim to generosity. With all our private and public aid, the
income gap widens.

Development isn’t keeping pace. .

“The chase of Western living standards was illusory at best,”
says a senior economic advisor at the World Bank, Mahbub
ul Haq. He says the average per capita income in the developed
world now stands at $2,400, while in the developing countries
it is $180. The gap, which is now $2,220, will widen by an-
other $1,100 by 1980.

Short of a major transfer of resources—about which he is
pessimistic—Haq says the developing countries don't have a
breath of a chance of catching up.

His answer? “The developing countries have no choice but
to turn inwards, much the same as Communist China . . . and
to adopt a different style of life, seeking a consumption pat-
tern more consistent with their own poverty—pots and pans
and bicycles and simple consumption habits—without being
seduced by the life styles of the rich.

“This requires a redefinition of economic and social objec-
tives which is of truly staggering proportions, a liquidation of
the privileged groups and vested interests which may well be
impossible in. many societies, a redistribution of political
economic power which may only be achieved through revolu-
tions rather than through an evolutionary change.” ™

That is strong medicine, but he is not the only one pre-
scribing it.

A Third World View

In 1974, President Julius Nyerere of Tanzania spoke to this
issue while on a visit to New Zealand. In a lecture given at
Christchurch, entitled “Aid and Development from a Re-
cipient’s Point of View,” he-said: “The attack on world poverty
is a vital long term concern for the rich. They need to par-
ticipate in it because of their humanity, and out of self-
interest. . . .

=S

“Unfortunately there is no world government which could
tax the rich nations for the benefit of the poor nations; there
Is no international equivalent of social security payments.
Instead, we have an acknowledgement of the need for ‘in-
ternational aid.” .

“There appears, however, to be some confusion, if not hy-
pocrisy, on this subject. Some people seem to think that any
transaction between rich nations and poor nations, which is
not settled within a matter of days by a cash transfer, can be
classified as ‘aid—quite regardless of the final advantage to
one side or the other. I do not agree.

“I believe the term ‘aid’ should only be used when there is
a real transfer of resources to the poor, for the purpose of
raising living standards and narrowing the gap between the
poor and rich nations.

“By my definition, military assistance would be excluded
from the aid figures. It has little relevance to the poverty gap,
whatever other justification it may have. Export credits and
commercial loans should also be disregarded.

“Nor do I belieVe that private investment is aid. It is under-
taken for the benefit of the investor; local benefit—if any—
is incidental. And it is undertaken only in the expectation of a
high rate of transferable profit; I am told that foreign investors
look for an estimated 20 percent profit before establishing a
new enterprise in African nations!

“In the international aid statistics the nearest thing to my
definition is ‘Official Development Assistance,’ and it is worth
mentioning that the proportion of the Gross National Product
of the major rich nations which was devoted to this actually
fell during the 1960s. As these countries themselves increased
their wealth so greatly, the amount of money transferred an-
nually did increase slightly.

“Although development aid is a very marginal item for rich
countries, it may be important to a poor country. It can do
things like village electrification where such an advance is
otherwise impossible, but where the electricity will enable the
development of village industries, the improvement of water
supplies and so on.

“Aid can make a great contribution to development, pro-
vided it is given and accepted for what it is—a possible
catalyst for local development.

“Poor nations insist that the aid should be given as an ex-
pression of partnership, and therefore without political strings
being attached to it. Poverty has no ideology. . . . We feel very
strongly on this issue; our independence is not for sale.” "1

The Bubble-Up Theory

Development, as it has been practiced for the past two
decades, has thus far produced minimum achievements. Mah-
bub ul Haq says, “When you rip aside the confusing figures
on growth rates, you find that for about two-thirds of humanity
the increase in per capita income has been less than one
dollar a year for the last 20 years.” '
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Since both time and experience have proven the trickle-
down theory ineffective, let me register in with a theory of my
own.

I call it the “bubble-up” theory. I think it has real merit.
Development, says Gunnar Myrdal, is the "movement upward
of the whole social system.” ** Yet development is not easily
defined. It is more a process and direction than it is an event
or activity. It cannot be measured by quantity of consumption
as we are accustomed to doing in the West.

Most of the world now does not even have a standard of
living. It can be called only a “standard of misery.” Develop-
ment must be concerned with qualitative change.

As E. F. Schumacher says in his book, Small Is Beautiful,
“Development does not start with goods; it starts with people

and their education, organization, and discipline. . . . develop-
ment cannot be an act of creation, . cannot be ordered,
bought, comprehensively planned . . . it requires a process of
evolution.”

He goes on to say that “development effort should bypass
the big cities and be directly concerned with the creation of
an ‘agro-industrial structure’ in the rural and small town
areas.” 1* The primary need is for millions of work places
and a primary consideration must be to provide maximum
work opportunities for the unemployed and underemployed.

What Schumacher is talking about is “bubble-up.” You start
with the masses at the bottom instead of the elite at the top.
Interestingly, in March 1975 the World Bank announced a
new policy which bears all the marks of the bubble-up theory.
Keep in mind that for nearly twenty years the Bank has been
putting its money into industrial development and big agricul-
tural projects.

Now, according to a story in the Los Angeles Times, March
9, 1975, the prestigious institution will “double its lending for
rural development in the next five years and shift the emphasis
of its assistance in poorer countries to small, impoverished
farmers, sometimes called the world’s ‘'marginal men.””

Between 1975 and 1979 the Bank plans to spend $7.2 billion
for agriculture and rural development—up sharply over
previous years—and some $3 billion of that will be for projects
to benefit small farmers. The new style projects will provide
a comprehensive program of credits, seeds, fertilizer, water, as
well as health service and basic education for the small
farmers who cultivate 40 percent of the land in developing
countries.

I say bravo for the World Bank!

And bravo for Senator Mark Hatfield who said virtually the
same thing in a 1974 address at the James H. Oliphant Forum
in New York City. Calling for small farming units to be ticd
together by lending and marketing cooperatives, the senator
from Oregon said: “This emphasis on relatively small opera-
tions replacing the present mix of landholding elite and a poor
majority of peasants would accomplish several development
goals at once: First, it would help stop the flight from rural
areas to the even worse conditions of the urban slums
prompted by the acquisition of small holdings by the elite
and the replacement of the small farmer by technology he
cannot afford. In turn. rural development in this fashion would
foster rural employment by the maximum use of labor-
intensive methods as much as possible.

“Rural employment would begin to create for the rural poor
the small measure of prosperity that so enhances population
control efforts. Finally, marketing procedures would be simpli-
fied, and distribution costs reduced, through the operation of

cooperatives, to the benefit of rural producer and urban con-
sumer alike.” 1*

Bubbleq_;p means starting where the people are and where
the neefi is. Morel m;n 80 percent of the poorest people in
developing countries live in rural areas.

In his book, Crusade Against Hunger, 1. W. Moomaw tells
about an interview with evangelist and Christian statesman,
John R. Mott. The author talked about being an agricultural
missionary, and he quotes from memory Mott's response:
“The soul of Asian countries, especially, springs from their
villages. Yet it is there that we find the greatest concentration
of need and neglect. There could be no greater Christian sum-
mons than to work with these people for the reconstruction
of life socially, economically, and spiritually. . . . But re-
member this—whoever engages in this work must feed on
difficulties.” 16

The fact that the problems are complex does not mean they
are insoluble. The problem is not technology or knowledge, but
willingness to act.

Willingness requires a deep motivation. Developed nations
have been involved in the lesser-developed world largely from
political and economic motives, with a covering of altruism
and a feeling of squaring of accounts because of colonial
exploitation. But Christian motivation is deeper.

It ariges from love, not guilt. It seeks to serve, not exploit.
It requires no gratitude, only opportunity. It does not ask, "Am
1 my brother's keeper?” but “Am 1 brother to my brother?”

The ultimate goal of development is to provide a better
quality of life for all the people on this earth.

Our concern is not necessarily that they should live in
luxury, but that they should live at all. 33
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Introduction

g

‘Soft technology’ was almost unheard of three years
ago. Yet today the range of processes known as soft
or ~lternative technology and biotechnics have
become front page news. As Robin Clarke, founder
of BRAD (Biotechnic Research and Development)
puts it:

If we now look round at the confusion left by
half a decade of Earth Days, Stockholm Con-
ferences and anti- Vietnam peace marches, what
do we see? First, [ believe, one lasting effect is
that science and technology have taken a pound-
ing from which they will not recover

(New Scientist, 11 January 1973)

As the new technology has developed, it has become
increasingly clear that the old Faustian dream of
endless ‘progress’ towards man's total domination
of the earth has not been fulfilled. Industrial
societies are realizing the penalities of scientific
advance: cities where the simple act of breathing is
equivalent in health damage to thirty or forty
cigarettes a day, people killed and maimed by cars,
vast sectors of mankind starving while a minority
absorb the world's disappearing resources - and
frequently poison themselves doing so. More and
more people have begun to take stock of their

real needs - food, snelter and energy - and to find
simpler, less exploitative ways of satisfying these.

C. THE PHILOSOPHY OF SOFT TECHNOLOGY '

The city has become the focus of the environ-
mental crisis: violence, overcrowding, delinquency
and stress have become an accepted part of urban
living. Faced with this apparent breakdown of the
cities, planners and technologists have simultan-
eously been forced, by the recent Arab cutback on
energy supplies, to reconsider the whole role of
conventional technology. Energy has ceased to be
a subject of abstract academic interest and the
energy shortage is forcing more energy-efficient
technologies into general use. Industnal urban
societies are absolutely dependent on large, un-
interrupted supplies of cheap energy. Since the
renewable energy sources, such as sun, wind and
biological energy, are in general dispersed, their
optimum use requires as a first step population
dispersion rather than the kind of centralization

at present existing in the industrialized West. Other

factors besides the energy crisis have stimulated
interest in soft technology. Perhaps the most
important of these has been the growth in environ-
mental concern. ‘Biotechnics' - the use of life-
support systems that are biologically based or at
least more compatible with natural systems - is an
aspect of soft technology which reflects this
concern. There is consensus among soft techno-
logists, whatever their ideological persuasions, that
our present high-energy industrial technologies are
damaging our basic ecological support systems

and must be modified.

The science of ecology ties together observations

‘The philosophy of soft technology

Natufe knows best

to maximize light absorption. This is also the basic
requirement of a solar collector. By using nature’s
model, we can shortcircuit all the lengthy research
that would otherwise be needed to design a solar
collector from first principles.

There are more surprising areas of bionics that
are yet to be investigated and acted upon. One is

Nothing is lost, nothing changes; only the form
changes . . . (Anon})

One of the richest unifying themes in the philo-
sophy of soft technology is that of ‘Nature knows
best'. Urban industnal society, as we know it, is
unable to face the fact that its technologies and
lifestyles are chipping away at the fundamental the design and operation of methane gas plants
supports provided by nature. Species extinctions,  (see section 3.4). Every cow is, in one respect, a
overcropping, damage to water, air and even climate highly effective methane gas extraction system. If
are a few examples from the long and growing list. Wwe work out the potential gas yield of the vegeta-
The problem is that, when we run up an overdraft tion ingested by a cow, it is as much as twice that
with Nature's supply and recycling systems, it is of the cow’s faeces and urine. The rest has been

and principles that in many cases are intuitive. In
nature there are limits: wastes have to go some-
where and have to be broken down for subsequent
re-use - no one species can ‘corner’ all the food and
resources in a given environment. When we look at
present conditions in the light of these principles,
we can see that the dangers are real and immediate.
In the nineteenth century world population was
less than one quarter of today's, and energy use
was less than a fiftieth. Now, however, population
pressure has led industrial societies to a state of
‘auto-destruction’ that demands new and real
solutions. The time is ripe for the development of
a diffuse, easily used technology at the level of the
village and extended family. ‘Hard’ technology
reached its apex in nuclear energy, a brilliant
expression of technological skill that leaves a
residue of toxic wastes lasting thousands of years.
The new solutions, very simply, are technologies
that can be used far into the future without these
penalties - technologies of permanence.

Faust is finished

Big isn’t beautiful - any more

Another strong unifying theme in soft technology
can be summed up as a working distrust of the
‘big is best’ philosophy. It seems to many soft
technologists that the cult of bigness has been
given a very fair trial and has been found lacking.

one that somewhere, at some time, has to be paid extracted inside the cow and vented as the cow
back. The Sahel disaster, the collapse of Peru's moves around. The bacteria which make the gas
anchoveta stocks, and recurring famine and floods live symbiotically in one of its stomachs. The
in Bangladesh are just a few recent instances of » amount of gas given out by Britain’s cows in this
disasters caused by ecological imbalance. Even way approaches, in fuel value, 2 to 3 per cent of
British farming has been affected by the siump in  the natural gas used each year. If we can learn how
cheap protein supply from Pervvian anchoveta. to simulate the gas-stripping stages of a cow’s
Urban industrial societies are increasingly exposed digestion we could potentially greatly improve the
to world industrial problems because of their design and operation of methane gas plants,
dependence on world commedities. Bionics promises many other fascinating and
Nature provides a rich source of models for useful cues to the development of energy-efficient
man’s technologies. Bionics, a design science using technologies. Examples include the underwater
these models, already exists, although it 15 un- breathing performance of land animals that also go
deservedly ignored. There are many examples of underwater; the building techniques, using no
successful artefacts and techniques that have come cement, of animals such as beavers; and the suppor-
from models in nature. One good example is the tive bone structure of animals that can often give
solar collector recently designed by a company us profound insights into elegant and economic
under contract to the US NASA agency. Perhaps  structures. To gain benefit from bionics we need to
ironically for an agency concerned mainly with fuse many apparently unrelated disciplines like
space exploration, the solar collector is modelled  zoology, botany and building, but more impor-
on the eye of a crab - one of the earliest animal tantly we have to acknowledge that the results of
species on this planet. A crab has to-see in condi-  nature’s long design struggle against gravity and
tions that are often very murky; its eye structure  entropy may provide direct solutions to our present

has therefore continually been genetically selected problems. L—-m

46 * Extrads from  'Why Soft Technology?' by Andrew Mackillog. Publ: Methuen 4 G L

As we have learnt from disasters such as Aberfan
and Flixborough, high-energy technology, as well
as being crude, noisy and environment-damaging,

OH... HAVENT YOU HEARD®—
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can be lethal when its delicate balance gets out of  our solar system; after that it will become cosmic
hand. Yet at present the thrust of economic develop- dust at the absolute zero temperature of 0° Kelvin
ment and ‘progress’ is relentlessly into largerand  (.273° C). This may seem esoteric or even irrelevant,
potentially more dangerous plant and installations. byt in fact the effects of this constant entropic

The nuclear fast breeder is probably the ultimate
example; in the opinion of more and more people,
not just environmentalists, fast breeders are little
more than sodium-cooled, giant-scale plutonium
dumps. The potential lethality of plutonium on
the ton scale could make a serious breeder reactor

accident so damaging that Flixborough would
appear a penny banger by comparison. It is there-
fore not at all surprising that soft technology, in
reaction against Faustian technology, should con-
sciously seek quieter, lower-energy, simpler and
§ safer techniques for satisfying human needs - and
yet these techniques may often be based on
scientific principles of elegance and complexity.
While Faustian technology is often paraded as
‘efficient’ and ‘progressive’ this is usually only by
short-term economic standards. When we come on
to the resource and energy cost of a technology
B and its support systems (capital plant, transport
needs etc.) the heavy energy subsidy to large-scale
§ high technology becomes apparent. Economically

s energy costs mount and environmental damage
reaches proportions where expensive restitution or
‘cosmetic surgery’ is needed.

| Low energy technology

# We live near the bottom of a thermodynamic well
§ that begins at the fusion heat of the central sun,
and plummets down to Absolute Zero

§ Soft technology is nearly always a synonym for

i low energy technology and this is in no way an
accident. When we use a natural or semi-natural

i process - for example methane gas plants or solar
#l heating - we employ processes that are used by
other living things, or we involve ourselves with

ing because the path of evolution has continually
been influenced by the need to accommodate

well-known (if little understood) but entropy is
probably more important. It relates closely to gre-

continually degrading towards a temperature of
Absolute Zero. Even our sun will eventually burm

natural systems. These are always energy-economiz-

gravity and counter entropy. The force of gravity is

breakdown - a one-way energy path - have pervasive
and strong effects on the nature of life itself.
Because of its pervasiveness entropy’s effects on
human affairs usually show themselves in a8 number
of ways. One good example is the unavailability of
a large proportion of the energy in a fuel used in
any heat engine, such as a car engine. The total
energy value of a fuel can be measured by com-
pletely burning the fuel in a rich supply of air and
determining the heat liberated. When we use the
same fuel in a heat engine, of whatever design, we
find that it will give a certain horsepower for a
certain time. This amount of energy can never be
more than about 70 per cent of the fuel's energy
and in practice is usually about half this (1.e. about
30 per cent). The first bite out of the fuel’s energy
is the one taken by entropy; it is a price we pay
for trying to convert the fuel’s chemical energy,
via heat, into mechanical energy. A more dramatic
example is when we use electricity to heat the
filament of a light bulb; a mere 3-5 per cent of the

too, high technology is proving less and less desirable elect¥ical energy becomes light, showing that the

higher the temperature of the process the greater
our losses due to entropy.

Nature in evolution is a story of the battle against

entropy. Because of the loss of available, useful
energy each time & conversion takes place, life has
evolved thousands of stunningly complex methods
for conserving energy by using efficient and low-
temperature conversions, and by minimézing the
actual number of conversions. F'or example, the
evolution of life forms in the sea took place faster
and more completely than on land. The reagon is
that land animals have to deal with more gradients
and suffer from a much larger gravity pull than sea
life, which has the advantage of buoyancy. In the
sea, life has a more even-temperature environment,
and needs to spend less energy on heating, as well
as agninst gravity, and for movement. It is therefore
no accident that life systems in the sea often dis-
play four or five trophic levels (predation hier-
archies) whilst land ecosystems rareiy exhibit more
than three; further the life forms of the largest bulk
with the largest absolute brain size - whales - are
sea animals. It is their pay-off for ‘choosing’ an
aquatic life where entropy and gravity forces are at
their minimum. It is notable that the biggest land
animals still existing - elephants - have relatively
tiny brains and are at the end of an evolutionary

tree: this is because they have had to develop
massive bone and muscle structures to counter
entropy and gravity and have nad little ‘to spare
for developing their brains.

Any time we use high temperature/high entropy

methods - for example, heating a house by electricity

instead of direct fuel burning - we pay an extra
entropy price. This is because we choose on con-
venience or other grounds to use a more inefficient
(high entropy) process to satisfy a need. Soft
technology is in many ways & recognition that the
craving for short-term ‘convenience’ can be extra-
ordinarily wasteful and in many cases has been
taken beyond reason. This is given added force by
another aspect of entropy; when we burn a fuel,
for whatever reason, we are reducing the stock of
easily available energy. If we tried to reconstitute
the fuel we would find that the reconstituting cost
more energy than the yield: entropy ensures that
there are no overdrafts in the energy economy!

A simple and direct example of how we can use a

low energy substitute for a process that at present
uses vast quantities of high grade energy is in
domestic water heating by solar energy. Solar
energy (see section 3.2) comes from the most
efficient fusion power plan possible; the sun is a

vity: just as nothing ever falls upwards, so energy is safe distance away and of proven reliability. Although

the sun’s energy reaching earth 1s fairly diffuse, and
of increasing seasonality as we move away from the

out, and explode into a ‘red giant’ that will absorb Equator, the daytime receipt in summer at European

latitudes amounts to several hundred kilowatthours
on an average home’s roof of about 100 m?. Water
heating solar collectors are simple and inobtrusive
and in the summer months of April-September in
the UK can heat water to more than 50°C on many
days. While it would not be reasonable to expect
the collectors to heat domestic water up to normal
demand temperatures of 60-80°C, they can satisfy
60 per cent or more of the summertime baseload
energy need.

Solar water heating is very much a low energy
technelogy. The collector panels themselves do not
reach a temperature of more than 80-100°C, in
direct contrast to the conventional technclogy of
water heating - for example, an oil-fired boiler with
an internal temperature of over 500°C. The panels
work by conserving an inevitable and natural heat
gain, through insulation inserted beneath the panels
and glass on top. In this way the relatively small
amount of energy available is made useful. Because
the temperature of conversion (solar energy - hot
water) is relatively low, and the necessary support
systems (basically only insulation and circulation
pumps) are simple, the overall energy cost of the
process is low, and by substituting a low entropy
system for a high entropy one we are 'saving’
available energy for other purposes.

There are many other examples in soft technology
of this efficient use of low grade (low power or
temperature) energy. In transport, for exampie (see
section 3.9) the bicycle and train are pre-eminently
low energy technologies at different levels of required
social investment and crganization. On a bicycle the

low power available from the humen body - an
effective maximum of about 300 watts - is put to
uge giving an incredibly large amount of useful
travel. On the energy value of a gallon of petrol,
about 40 kWh, a cyclist can travel 1000 miles or
more, albeit at slow speed. Trains require more
energy of course, but because of their high weight

and specially-built tracks with few inclines they can

coast for miles using very littie energy.

We are inclined to consider cycles and trains
‘old fashioned’, simply because they came before
cars and planes and because they are somewhat
slower, quieter forms of transport. But this points
to a general ‘evolutionary’ principle of technology:
in most cases the energy-efficient technique has
preceded that which gives more convenience in
terms of speed, flexibility or other consumer
desirable merits. The reason for this is simple:
historically the cost of energy was higher and the
energy-efficient svstem was naturally chosen. The
sudden massive leap in oil and gas supply has
apparently removed the need to be energy-
efficient - but we are just learning the environ-
mental and social costs at a time when the whole
cheap energy phase 1s suddenly coming ic what
may be a full stop. To use a cycling metaphor,
we may, out of sheer necessity, have to rapidly
backpedal and redeploy the lower energy techno-
logies that we so casually abandoned during the
exponential jump in energy supply. The philosophy
ofsoft technology is clear on this point: we should
re-use cid, low-energy technologies and develop
new ones. Environmentally and culturally it makes
much sense; since Cetober 1973 it is alse making
economic and strategic sense




Section VI ENGINEERING AND EDUCATION

‘I A. FACILITATING LEARNING

The comments made here touch on just the organisational

It is impossible to cover here all that could be said about facilitating learning.

side of lcarning, Peter Jarrad.

L

1. In every type of engineering, the economics, effic-
iency etc, are a very important part. The whole of
Methods Engineering including time and motion study,
critical path analysis, research and all system design
is bound up with finding the easiest, best way of accom-
plishing some task. Every effort is made to reduce the
expenditure of time, energy and finance that is required
for some project, and often this will determine whether
the project will get off the ground.
2, Facilitating learning is important for both ataff
and students. It is important because of the tremen-
dous sfforts that are put into the teaching-learning
process due to the ever increasing level of knowledge.
It is true that some staff lecturs with a msethod which
saves them time, but which may result in inefficient
learning for most in the class. It is also trus that
many students also study very inefficiently with many
hours lost. Some examples are givan to illustrate in-
efficient teaching and learning methods.
'One lecturer took the approach of writing up on the
blackboard a camplete, wsll-written set of lecture
notes, about 4-5 foolecap pages every hour. During
the year hs gave two consecutive lectures where he
gaye out typed lecture notes. On these two occas-
ions he found time not: only to give the lecture, but
also to go through an example which he wrote up on
the board. This was possible simply because most of
the lecturer's and students' time was not taken up
by copying material onto and off the board. The
written example on the board was not unduly long and
sexrved to 'interrupt' the lecture and provide a de-
sirable break. Unfortunately he gave only two lec-
tures like this.' :

‘Another lecturer often came in without any apparent
preparation. His own notes consisted-of a jumbled
pile of odd scraps of paper, with no definite order.
Every now and again, he would rise to his feet to
draw a diagram or make some important point on the
board. He admitted he was lazy, aren't we all, and
Af there wasn't a clear space on the board, he would
often just draw over some other diagram. The year
rolled by causing no end of frustration. At the end
of the year, following a massive revision programme,
it was possible to look through the notes taken
(they were very much like the jumbled mess on the
board) to find the most concise precis of the course.
Unfortunatsly it had taken twice as long as necess-
ary, to decipher vhat was required and to do the
volume of work needed to understand the notes!'
'One student attended a series of lectures given
by an extremely proficient: lacturar. (Acknowledged
by both staff and students.) The material was
presented in an orderly, concise way and was ex-
plained well. Despite the best efforts of the
lecturer to emphasize the fundamentals and the
most important points, the student did not note
these. The subject required considerable effort
which the student did, but because he was unaware
of the 'essentials' of the course spent many
wasteful hours chasing unimportant points. Over
the course of the year this had an effect and he
subsequently under-achieved.’
'One student undertaking the course attended lec-
tures, tutorials etc. and was reasonably inter-
ested in the course. As is usual there were
times when he did not feel like working. However
he would not break from the rigid timetable that
he had set for himself and would continue to try
to work. While on some of these occasions he
accomplished a great deal of work, on many others
he merely passed the time away while waiting for
his break. Subsequently he spent many hours which
were not profitably spent on study and which were
of no value as recreation. Over the course of the
38 vear this had an effect and he subsequently under

There are many examples that could be found to illus-
trate the point that the tsaching and the laarning
method can bas extremsly inefficient.

3. There are many aspects to learning.

# to gain knowledge or information,

* to ascertain by enquiry, study or investigation
® to receive instruction

* to fix in the mind

* to acquire understanding and skill.

The point in question is how to do this efficiently for
all concerned.

4. There can be little doubt that the mind asaimilates
information logically, with order (brick-upon=-brick).
The missing link will prevent further understanding and
comprehension. Some cannot grasp some of the links.

Mamory is by association. One cbject is associated

with another and when the former is rigidly fixed in
the mind, the other can be recalled easily. The ease

of recall depends on the degree or power of association
between objects or facts. (Try remembering all the
items on a tray by associating them one with another).
Good concentration is important, the greater the concen-
tration, the easier learning becomes.

5. Material thus presented orderly, logically will aid
learning. Some can grasp several steps as one step.
Thus there needs toc be a compromise between the minimum
and maximum steps possible. Noting needs to be suffic-
ient so that the in between steps can be grasped by most.
Conversely, notes that are too detailed make learning
more difficult by camouflaging the essential points un-
der a mountain of trivia. This applies to notes whether
given by lecturers or taken from text books far personal
use.

Tt 1s helpful to have alternate viewpoints. Perhaps the
missing link is to be found in one presentation but not
the other. Hence references (often of greater detail)
are valuable.

Material that is jumbled requires deciphering and sort-
ing. Material that contains information that is redun-
dant must be separated out. While these are essential
qualifications for many aspects of engineering, it is
unfortunate if this takes up too much unnecessary time
without helping in the process of learning how to sort.

With material that is jumbled it is possible to miss
out. chunks, which while adding to the total picture do
not prevent building in other areas.

6. Flanning can be a means of reducing the time that
is neither useful for study nor leisure. Many students
spend time attempting to study when they should be re-
laxing. They accomplish very little usually. (Although
initially, some self discipline is always needed to
start,) They can then afford less time for leis-
ure or other pursuits as their time spent in study was
not truly effective.

The danger of relaxing when one doesn't feel like work-
ing is that it is one way of accamplishing no work at
all. However this may be monitored.

The following suggestions may be of value. Allocate a
number of hours to each subject in a term (the number
that would ensure the success you would like) and keep
a4 record of the time spent. Don't count wasted hours.

Remember to allocate the time according to your abili-
ties (more to weaker subjects) and according to prior-
ities in subjects (don't spend time on unimportant
topics).

It is likely that you will over estimate the time that
you would like to do in a term. There is a physical
limit. It is important however to ensure that the work
done in sach subject is proportional to the tims you
decided was necessary for success. I



'B.  THE MOTIVATION T0 !

INTRODUCTION

Without wishing to generalize too much, I think it is
true to say that many students lack the sort of motiva-
tion which would enable them to enjoy study and be
successful at the same time.

""While many students enjoy university life I am uncon-

éihqad'ihat the study aspect is the significant factor
contributing to such enjoyment. I think it is also
true to say that many students ultimately find them-
selves compelled to study by external pressures, for
example, assessment, fear of failure, society pressures
rather than by internal desires and strengths, for ex-
ample, interest in a field of knowledge and the desire
to learn.

I have heard some staff comment on the apathy and dis-
interest shown by some students towards study and I
think that this might be a typical observation amongst
staff. But there is also evidence to show that most
students attach considerable value or importance to
their studies.

GOSH—IT MUST BE
TIME To Do “
SOMETHING SOON ¢ [

The apparent contradiction is that while students
attach value to their studies there is very real diffi-
culty in "getting down and doing it", or in another way
to find the motivation. By this, I do not mean the
time spent in "finding ones bearing' as with a homing
pigeon prior to choosing a path of flight. I mean, the
pigeon, having determined the path of flight, promptly
flies to roost in the nearest tree.

The purpose of this paper is to show that a great deal
can be done to help students 'get down and do it'. The
major thesis of this article depends on the conclusions
drawn by a number of studies into work attitudes.

A STUDY INTO WORK ATTITUDES

Historical Review

In 1958, following an examination of the literature
(Job Attitudes, Review of Research and Opinion), Fred-
erick Hurzberqg (Professor of Psychology), Bernard
Mausner (Professor of Psychology) and Barbara B,
Snyderman (Research Associate) undertook a study in job
attitudes.

= =

The original purpose underlying the research for this article was to try and justify a
pilot study or research project into student attitudes towards study. In the haste of
bringing the handbook cut it has been necessary to cut out part of the argument and docu-
mentation which would be necessary to justify some of the assertions and conclusions.

One day, but not in the near future, it may be rewritten to accomplish that purpose.

_ Motivating Factors (Satisfiers)

by Peter Jarrad

The details of the study, the results and the implica-
tions were published in a book 'The Motivation to Work'
(Wiley, 1959),. -

The major hypothesis was that the factors leading to
positive job attitudes (satisfiers or motivators) and
those leading to negative attitudes (dissatisfiers or
hygiene factors) would differ. The study concluded
that the hypothesis was true.

Criticism directed at the study was that no generaliza-
tions could be made because of the narrow base of the
study (confined to engineers and accountants) and be-
cause the results might have been generated by virtue
of the methodology of the study. However, since that
original study, a large number of independent workers
have verified the conclusions that Herzburg reached.

Herzburg has since written another book, 'Work and the
Nature of Man', (Staples Press, 1968). In this book
Herzburg considers the needs of man in detail, expands
the Motivation-Hygiene Theory, discusses 9 other stud-
ies which verify the theory and concludes with the
application of the theory into work practise.

The Motivation-Hygiene Theory

The original study was conducted using two hundred eng-
ineers and accountants from Pittsburg, U.S5.A. They were
asked to describe times when they felt exceptionally
good about their work and when they felt dissatisfied
with their work.

The essential result of the study was the discovery that
the factors which affect job satisfaction (satisfiers or
motivating factors) were separate and distinct from the
factors which affect job dissatisfaction (dissatisfiers
or hygiene factors). The researchers discovered that
the satisfiers were associated with the worker's relat-
ionship to the job itself while the dissatisfiers re-
lated to the environment of the job.

The significant factors which evolved are as follows:

Hygiene Factors

(Dissatisfiers)
1. Achievement 1. Company policy and ad-
ministration
2. Recognition 2. Supervision
3. Work itself 3. Salary
4. Responsibility 4. Interpersocnal relations
S. Advancement 5. wWorking conditions
cont,

| THINK 1'LL MAKE

A START ON IT
TOMORROW. -
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Motivating Factors: The motivators, achievement and
recognition. occurred most frequently in events where
there were good feelings about work; they resulted in
a positive change in job attitudes which lasted only
for a short duration, i.e. less than two weeks. The
motivators, work itself, responsibility, advancement
occurred less frequently but resulted in a change of
attitudes which lasted for a long duration, for years
in some cases.

Motivating factors lead to what Herzberg calls 'psycho-
logical growth', that is, they make a person feel as if
he is really doing something, he is getting somewhere,
he is achieving and his achievements are recognised.
This is the experience of satisfaction. If these sat-
isfiers are not part of the job then the job fails to
satisfy. That does not mean there will be dissatisfac-
tion, just that there will be no satisfaction in the
job.

b w7,
%r %

Other findings from the study indicated that these fac-
tors were effective in motivating the individual to
superior performance and effort, hence the term motiva-
tor.

ngiene Factors: The hygiene factors occurred most
frequently in events where there were negative attit-
udes towards work and only rarely occurred where events
led to job satisfaction. Researchers also noted that
the hygiene factors consistently resulted in short dur-
ation change of attitudes.

Hygiene factors were SO named because they were assoc-

iated with conditions surrounding the job and were re-

lated to the individual's need to avoid unpleasantness

associated with the work. In the environment where the
hygiene factors are not a problem there will be a min-

imum of discontent or dissatisfaction, but it does not

follow that there will be satisfaction with the work.

Conclusions:

Job satisfaction is realised only when the person exper-
iences some sense of growth from the work. Such exper-
iences may come from solving problems related to the
work, reaching realistic goals despite difficulties,
completing a quality job and receiving recognition for
it, having responsibility for some actions and decis-
ions, growth in job capability and so on.

¥here work satisfaction is high some of the problems
giving rise to dissatisfaction will often be ignored.

Where work satisfaction is low or absent attention
tends to be focussed on the dissatisfiers. In response,
efforts may be made to improve conditions but work sat-
isfaction is not achieved by such changes. Dissatis-
faction may be checked, but for work satisfaction to
occur changes must be made to allow for personal growth.

THE ANALOGY BETWEEN WORK AND STUDY

The analogy between work and study is very close and in
many circumstances the differences are insiqnificant.

To study is to work, of that there can be no doubt.
Learning usually is both difficult and time consuming.
Effort is required to urderstand new concerts and ideas,
to develop new thought processes and to assimilate and
remember new information. Time and effort are reauired
to take information, understanding and 1deas and to syn=-
thesise a solution to a problem, a new approach, rproduct
or a system. Very often, one uses the same processes
and tools to accomplish very different tasks.

The significant difference between work and studw lies

in the degree of learning that 1s assccilated with a par-§
ticular cbjective or task. ©Often the nature of work

has a substantially repetitive element and the 1noriase
in knowledge and rnuw experience is often small. This 135
djfferent from the learning process which 1s
.sed by the continual assimilation of new idea, w:ith
limited time for application and repetitive £t

taracter-

There are many cases where the characteristice whic
present in work are identical with those in st
vice versa. In such cases work is study ard

work ., __

The conclusiern that may be drawn 1s that study
division of work.

THE IMPLICATIONS OF THE MOTIVATICN-HYSIENE T
THE EDUCATIONAL PROCESS.

A number of questions arise, TIs 1t possible for lec
turers to teach a course which ensures that 'rere can
be little or no satisfaction in doing the work? Is 1t
possible for courses to suffer because factecre which
lead to dissatisfaction are present?

Obviously the answer is yes.
continually provided protest abcut courses, the mater-
ial taught and the approach taken by some lecturers to
teaching. The current development of counter course
publications by students at Australian tertiary instit-
utions provide further evidence that students are rnot
satisfied with some courses and 1n some cascs are high-
ly dissatisfied. On the other hand,many staff would
comment on the unresponsive nature of mary studerts,
their apparent apathy to some courses and ir. some cases
downright laziness.

Student newspapers have

Other, more important questions can be considered.
What basls can be developed for evaluating coursesito
ensure that they provide satisfaction for students do-
ing the course while minimising those aspects wiich
lead to dissatisfaction? It is here that the Motiva-
tion-Hygiene Theory may be of considerable value.

It is true of course that the theory was developed and
applies most aptly to the industrial scene. Neverthe-
less, as study and work are related there should be
little problem in applying the major thesis of the
theory to the development of courses and to the teach-
ing-learning process. cont,




4 be seen as trying to encourage the fragmentalization or -

§ Where this is possible, achievement may be experienced st
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THE MOTIVATICN-HYGIENE THECKY APFLIED TO THE EDUCAT- An extension of such a construction may be se in such
IONAL PROCESS. courses where the 'core and option' approach is . adopted.

. . ; Here students can do work of more interest than tA_—1p
Motivating Factors (Satisfiers) 2

. which may have been compulsorily assigned by havinﬁgblz'
rigid course with no choice. It is recognised that

i g 5 ; € s whicn

ﬂsﬂliﬁﬁgﬁﬂf' ?Chltvpmﬁntl“as oREe B bgheh?ait?rf Wi choice or the exercise of responsibility - discussed
:Ccufre tmoit_ requently lndthose ;O_“ wnich were . later in detail - permits a more personal approach to
ound sé 1sfying. IF 15 understood 1n the sense of itudy which will usually allow personal qrouth to a much
completing a task which 1s considered to be werthwhil .

or have mearing to the individual. Achievement result - greater axtent, hence greater satisfaction.

ed 1n changes of attitude which lasted feor a short

duration. That is, to provide continual satisfaction

in the work 1t would be desirable to have a succession
of smaller tasks rather than a task of considerable
length. Some implications are clear.

If a student perceives that completina or success in a
final exam is achievement, then the satisfaction result-
ing from such achievement may well have passed by the
time the student comes to apply himself to further work,
1.e. the following year. (However, most would recognise f
that directly following exams most students would be in-
capable of doing substantial work, even if satisfied!)

It is important to note that satisfaction due to complet-
or passing the exam does not help motivare the student to
study for the exam.

In many cases the objectives of a ccurse may be indis-

cernable to the student. The student mav, through lack 5 i

of information about the course and i1gnorance about the 2= L MEG

education process, be unable to recognise the achieve- it - S

ments Hhicﬁ are occurring throughout the duration of THE 'ONC  Tring B KL 7O STR‘E? Tpoks ML
the course. Such students who lack the satisfying ex- INDIWIDUALITY OF  APPROACH.

perience of achievement may well lose the incentive to fost studerts will view 2 hievement as occurring after

work .

completion of a unit or section of work.

In many cases, substantial works (lectures, practicals o : possible for students to do ‘this; e.g.
and the like) may carry very little weight in the final rraral exams, mid-term projects, periodical essays,
assessment of a student's work. Manv students will con- emewors exerises and so on, the achievement permitted
sider such tasks unimportant and find the work involved Y ©otasks maw rrovide many satisfying experiences
non-satisfvind.  This may be so even though such work ~OIER may itinuallv encourace the student to further
may be vital to the completion of other tasks which are T P Peccani: *hat most courses require an
considered by the student to be impcrtant. verall assessment to ne made but most courses should

' icvirlop a  reasorable mix of short and long
Many suggestions can be made tc encourage the achieve- T #il1 allow this requirement to be sat-

ments which result in satisfying experiences and so en-
courage the desire to learn.

1evement. Recognition of achievement
ntly in those jobs providing satis-
served to cause a short duration
Recognition of achievement may im-
dit for a particular task or realising
lar task has been completed. In many in-

cgrnitien 1s closely linked with achievement.
following the completion of such segments. Students cxample, s erudent may not experience the satisfac-

could be provided with outlines or synopses so that pro- P spleting a worthwhile task until someone with B
gress through a course may be seen as the progressive <t ad

Wherever possible, courses could be constructed of eas- Arred very
ily discernable segments. Such construction should not A ESER .4 s

ue

compartmentalization of knowledge, but merely to heip y
the student see the interrelationship of parts of courses. rthat

Teeater cxperience recoqnises the achievement. The stu-
completion of a series of tasks. 1nnt ‘her enjoy the satisfaction of completing a
Wt rask and also the recognition resulting from
the donlovemernt .

finobefore. recoanition of achievement must occur fre-
Juen tv 1g to provide continual satisfaction,

» will see successful results as recognition
ol aclievenmernt and as before, those courses which use

mainliy 2l wxams may provide satisfactory experiences,
) hey m come too late. b
to students is thus one important f
¢ students to work. Courses which do
provide for thiz feed back - by personal discussions

16 comments on work completed - will help provide the
ognition that will promote satisfaction in the work.
the other hand, courses with little positive feed-
back may deny many students recognition that would pro-

mote satisfaction.

Recognition of achievement can be internal, that is, by
Some of the students seem to think this the person accomplishing the achievement; or externally,
place exists for their benefit. that is, by others. Both provide for satisfaction from
the work. It is to be hoped of course that as students

b1



on internal recognition. This will come only as exper-
ience is gained in self-evaluation of work. Therefore,
any efforts made in the direction of encouraging self-
evaluation is likely to provide a dividend in helping

a student to recognigse achievement and thus internally
promote the desire to learn. ’

Work itself. The nature of work itself was important
in producing satisfaction and effected a change in
attitudes of a long duration. The important point here
is that satisfaction resulted when individuals did work
that had intrinsic meaning for them. In such situ-
ations, the opportunity for personal growth is perhaps
the greatest of all.

O

Some cholce in the material studied is thus the most
obvious way of providing satisfaction from study for a
large number of individuals. The development of
courses which permit some flexibility in the topics
studied seems desirable. Again the'core and option'
{ approach may be mentioned. The development and use of

assessment methods which permit the flexibility nec-
essary to give individuals some freedom would also
help. Such methods include research essays and pro-
jects, seminars, open ended practicals etc.

i With the extent of knowledge as wide as it is, even

with difficult practicalities to cope with, most sub-
jects should be able to allow for a minimum of choice
which will allow for personal growth.

Work itself was identified as an important factor
which could even lead to the misinterpretation of one's
feelings. Individuals who strongly sought for the mot-
ivating factors in work, i.e. strongly sought personal
growth, often became disappointed to the pecint of con-
sidering themselves dissatisfied, rather than non-
satisfied. Thus study where the nature of work is dis-
appointing to the individual, may have a side effect
more adverse than just non-satisfaction, pessibly pro-
. moting student action.

ResEQnsibilitv. Responsibility was consistent yre=-
ducing job satisfaction and effected a change in atti-
tude of a long duraticn. FHesponsibility implied the
individual was given more complex tasks requiring new
knowledge and ability and where ambiquitiés permitted
decision making.

It is often claimed that university students are given
Ik more responsibility than at secondary schools. It is
suggested that students are given the responsibility to
# decide whether or not they will go to lectures,
| plete exercises etc. and to organise their own time,

| study habits etc. While in some respects this is true,
often it is just a token gesture for the effective de-
cisions are already made. Heavy work loads, effective-
4 ly compulsory lectures, practicals, examinations etc.,
rigid courses and timetables, work together to rob the
student of the satisfaction from manipulating study to
achieve the greatest effect with maximum efficiency.

com-

Greater responsibility could be introduced into courses
by allowing students greater choice in the area of top-
ics studied and assessment methods used.

Students could be given more and more responsibility to
study topics with less assistance from lectures. 1In
suitable topics introductory lectures could provide the
oversight required for study,leaving students to do the
required reading, exercises etc. with limited help.
Intermediate tutorials could provide for discussion and
questions and final lectures could summarize th¥® topic.

proceed through a course they will rely more and more

Greater responsibility could be given to students by
formally assessing only some parts of a course while
expecting students to study all parts of the course.
In as much as this would increase the unreliability of
assessment results, greater precautions would be nec-
essary if the results were to be used for grading pur-
poses. Using fewer and broader categories (e.g. 3-
point scale) may be desirable.

Gradually increasing the complexity of the required
tasks - longer and more detailed projects, problems etc.
- is another way of giving a student greater respons-
ibility. Courses which are limited in scope and depth
may work against study satisfaction.

Avancement . Advancement was the remaining factor sig-
nificant in producing work satisfaction. It was noted
as a factor which could produce long term changes in
attitude. Promotion to more complex work, to more re-
sponsible positions is one way of helping to produce
satisfaction.

Undoubtedly this factor is fairly well catered for in the
educational process. There can be little doubt that
success and promotion contributes to the satisfaction
that students find in study and thus helps motivate the
student to continue.

oI, ST B A R

NG JUST FOUR  YEARS WE'LL
HAVE ANOTHER BATOH OF
GRADUATES ForR You'

Satisfaction produced by this factor may be enhanced by
intermediary steps in the process of vearly promotion.

It is possible that students who proceed through courses
by terminal units may well find greater satisfaction in
work than students who proceed by years only. It is easy
for students to interpret satisfactory results in units

as advancement through the year, and will extrapolate
results to predict success or failure. There 1s some evi-
dence to suggest that some students under this system will
stop working when sufficiently good results are obtained
to guarantee over-all success. 1In this case, perhaps
something may be said about the nature of the course, but
the evidence is inconclusive either way.
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Hygiene Factors (Dissatisfiers)

Here the implications of the dissatisfiers on the edu-

cational process are not quite so clear, mainly because

students study under very different conditions to that

of workers in external situations. Here research into

study attitudes would reveal information of consider-

able interest and value, possibly identifying new fact-
ors significant in producing work dissatisfaction.

Dissatisfiers are associated with an individual's need
to avoid or minimise 'pain' or discomfort from the
work situation.

Perhaps 'Difficulty of Learning' is a new factor as

yet unrecognised. Possibly it could be included un-
der 'Working Conditions'. When staff facilitate learn-
ing, students do not become dissatisfied. When learn-
ing is made more difficult than students perceive it
should or could be, they become dissatisfied.

Company Policy and Administration. This is most cert-
ainly analogous to University, Faculty and Departmen-
tal policies and administration. Which is most import-
ant will depend on the situation; the student and the
circumstances of concern.

It undoubtedly covers the rules and regulations made by
the various bodies, especially where students appear to
be victimised in favour of staff interests, e.g. re-
search vs teaching.

It may also include conditions imposed upon study to be
done, assessment tasks, and imposed conditions relating

to the presentation and organisation of lectures, tut-

orials, practicals etc.

Supervision. Most students do not find themselves
closely supervised and thus dissatisfaction due to con-
tinual checking and lack of freedom is likely toc be
minimal.

However, 1f assessment is too often (this may be inter-

preted as a form of supervision) dissatisfaction may
occur. Some students may consider supervision (or
assistance) to be inadequate or hard-to-get, and this
may cause dissatisfaction.

Supervision of practicals and similar occcurrences may
posslbly be the most likely source of dissatisfaction.
Supervision that is too close and does not allow the
student to get on to doing the task is to be avoided,
especially if the student feels a little foolish for
not knowing quite what to do. However, supervisors
can do everything possible to encourage students to
ask questions and to resolve problems and in this way
dissatisfaction is likely to be minimal.

Supervisors who are able to relate easily, openly and
informally and who are prepared to become personally

involved with students are at a considerable advantage
to those who adopt a cool, abrupt and formal attitude.

TAIS
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Salary. The effect of salary is somewhat obscure,
partly because most students neither get nor expect
such a return, especially in the sense that other
workers do. It is possible to equate salary with the
living allowance received by some students from

either government, business or parents. It could be
that individuals who do not consider any long-term
rewards to be of sufficient value will not take up
study, and thus will not be so susceptible to dissatis-
faction. On the other hand, as students find it hard-
er and harder to make ends meet, the level of dissat-
isfaction may rise to the extent that students will
protest in the street.

Interpersonal Relations. Some remarks relating to stud-
ent-supervisor relationships have been made already in
the section on Supervision.

The University is the sort of place where individuals
can feel extremely isolated or become involved in a
myriad of relationships with people of different phil=-
osophies, thoughts and backgrounds. While it is often
very difficult for shy or retiring persons to break
into some groups on campus it can be done. It seems
doubt ful whether a lack of fulfilling relationships
and a general feeling of loneliness would be consid-
ered to be dissatisfaction, but it could be possible
under some circumstances. Ways of helping to overcome
this would be to have more personal enrolment proceed-
ings, encourage small tutorials of the nature where
students can discuss wide ranging issues and by sup-
porting those activities where students can get to meet
each other on more than just a study level. Personal
interest in students is another way of helping to
break down any personal barriers.

Dissatisfaction is most likely to arise from personality
clashes. In as much as the University is a big place

1t is usually easy for most to avoid such clashes. This
would normally be the case except where students are
arbitrarily assianed into small practical, tutorial or
problem-solving groups.

Working Conditions. This undoubtedly covers such things
as workleoad, study facilities, availability of texts and
references and possibly the standard of teaching and
lecturing. Some of these aspects are well catered for
when compared with work external to the university, and
many problems could be solved if adequate communication
occurred between students and staff. However, the re-
solution of some areas of dissatisfaction would require

a re-evaluation of priorities and a rechannelling of
time and finance.

CONCLUS IONS

It seems fairly clear that there is a direct link be-
tween study and work and that the Motivation-Hygiene
Theory can be applied in many respects to the study
situation. However, it must be mentioned that many
other factors, external and internal to the individual,
and important in promoting motivation, have not been
covered. Such consideration was well beyond the brief
of this article.

Further consideration of the teaching-learning process
will certainly give rise to more examples of ways
whereby students can achieve greater satisfaction and
ways whereby dissatisfaction can be reduced. I have
endeavoured to cover those which I think are important
and could have a significant effect on students and
their study efforts.

Undoubtedly, some research on this topic could well
prove 'to be of significant value. Here it is hoped
that the areas discussed will provide some helpful in-
sights into the study-work situation and that some of
the suggestions will be of sufficient value to be taken



C. PARTICIPATIVE EDUCATION AND THE...
. . . INEVITABLE REVOLUTION

The following is a precis of the paper 'Participative Bducation and the Inevitable
Revolution', by Albert R. Wight, published in the Journal of Creative Behavior, Vol. 4,

No. 4, Fall 1970, p234-282,

Change in education should not have to be brought ab-
out by fear. Educators should not have to be coerced
into assuming the responsibility for reappraising the
needs and goals of education and making the necessary
changes.

THE NEED FOR CHANGE

Carl Rogers (1967)* stated that our educational system
"cannot afford to develop citizens who are passive,
whose knowledge is settled and closed, whose ways of
thinking are rigid, who have no feeling for the process
of discovering new knowledge and new answers". Julius
Stulman (1968, pl5) felt strongly enough about the in-
adequacies of the present system to say that "Any edu-
cational program based on the old traditional methods,
with their antiquated concepts, would be miseducation

It is conceivable that the methods used in teach-
ing today are not only completely inadequate, but act-
ually injurious." Indeed for "conceivable" here we
should almost write "most probable".

And what of those who pass through this program?
Chickering (1969, p285) cites several studies to show
that "those who persist longest in college - compared
with their peers who leave or who interrupt their edu-
cation - are more authoritarian, more rigid, less
creative, less complex". He added that "numerous
studies of attrition show that the most creative and
complex are the ones who leave."

THE TRADITIONAL CLASSROOM
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And why do they leave? They get tired of seeing the
lecturer in the center of the stage, retaining too
much of the responsibility for the educational process,
He determines the goals, decides and presents the con-
tent to be learned, tests for recall and understanding,
identifies problems to be solved (usually problems with
only one solution rather than real-life problems with
many possible solutions), specifies the approach to be
followed in solution, and evaluates the gtudent's per-
formance against his (not the student's) standards and
criteria. The student is included very little in

these activities and cannot, therefore, feel much re-
sponsibility for them.

* References are given in' full in the original public-
ation.
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Traditional teaching methods, most of which are cen-
tered around the lecture approach, do not promote the
kind of involvement and responsibility needed. Edu-
cators often complain about the lack of motivation,
initiative, responsibility, vision, interest beyond
assigned tasks, and imagination in their students, but
they are only dimly aware of the fact that they, with
their methods and attitudes, are creating and perpetu-
ating this condition. Students weren't born this way.

PARTICIPATIVE EDUCATION : AN AVAILABLE ALTERNATIVE.

The name "Participative Education" was borrowed from
the trend in industry toward "Participative Management"
because it best describes what actually happens. The
implication and intent are that the student is not the
recipient of education but a participant in the educa-
tional process. The teacher, or instructor is not a
transmitter of information, but a co-ordinator of

learning.

Participative Education focuses on the process of learn-
ing, or preparing the student for the continued learning
beyond his school experience.

For a specific course, the instructor establishes pro-
visional objectives, but these are subject to modific-
ation through interaction with the students. Each stu-
dent should see clearly how the goals of the course
relate to his own overall goals. He should help define
the specific objectives, should help identify meaning-
ful problems within the scope of the class, should be
actively involved in discovering what needs to be
learned to solve these problems, and should seek this
information himself, making use of any available re-
sources. The problems he is given, or those he gener-
ates himself, should be meaningful in terms of his in-
terests, concerns with life, or the requirements of his
chosen profession. And in struggling to solve these
problems, he should be developing the skills and under-
standing he will need to solve other similar or more
complex problems later on, working alone or with others.
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Against the traditional argument that the student is
not equipped to define the goals of something he as yet
knows very little about, that he lacks experience to
identify problems or evaluate solutions, we hold that
he will not learn how to learn, or learn how to solve
problems if he is not allowed to become an active part-
icipant in the learning process.
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Participative Education assumes that learning is facil-
itated:

* by trust in the student as a responsible person;
when the student perceives material as relevant to
his and the world's needs:
by independent thinking;

* when the student learns by doing;
when the student is allowed to make his own judge-
ments, choices and decisions; when he is not given
advice but is helped to explore alternatives; and
when the teacher is not perceived as the final
authority;
when creavitity is encouraged and supported;
by open communication, exchange of ideas, chall-
enging, confronting and asking questions. (The
lecture is a very inefficient teaching method -
one-way communication inhibits learning;
by informal, friendly relations with the teacher.

A student who manages to survive and succeed in the
traditional system is poorly prepared to enter the real
world in which he has to be able to actively learn on
his own, to think, and to solve problems. The adjust-
ment is often difficult to make, and requires consid-
erable time. BEmployers blame the educators, educators
blame the parents. Everyone blames the student.

THE FAILURES AND ACADEMIC STANDARDS

The objective of far too many universities is to main-
tain so-called standards of excellence - excellence
arbitrarily defined as achievement on academic tests
measuring recall of facts and principles transmitted
through lectures and assigned reading. It is the stu-
dent who must conform and meet the "standards of ex-
cellence™, or drop by the wayside.

FAILED

But the educator can no longer refuse to accept the
responsibility for his product, the failures as well

as the successes. Those who fail cannot help but lose
self-esteem and self-confidence. With the emphasis on
competition in the classrocom, and grading on a curve,
failure is ensured. Only a very small group at the top
really succeed, and the very few at the top are often
unbearable intellectual snobs, interpersonal failures,
and emotional cripples.

Rather than a system that places emphasis on academic
standards and intellectual abilities, we need a system
designed to develop the whole person, the full range of

potentialitieg of cach Lndividual student. Rather than
competing with one another for grades in a lock-step
gsystem, students should be working together to explore,
identify, and develop their individual potentialities,
interests and abilities. (Compare this ideal with the
situation at Adelaide Uni - ed.) In such a system,
Nearly everyone could succeed and find a place in soc-
lety where he could contribute, achieve, be respected,
and respect himself.

THE GOALS OF EDUCATION

The purpose of education should be to prepare the stud-
ent for life, not just to provide him with a superficial
exposure to the accumulated knowledge and values of the
past and with the minimal skills necessary for accept-
able performance in a given trade or profession.

According to Carl Rogers (1967), "Learning how to learn,
involvement in a process of change - these become the
primary aims of an education fit for the present world.
There must evolve individuals who are capable of intell-
igent, informed, discriminating, adaptive, effective
involvement in a process of change.”

ROLE OF THE INSTRUCTOR

In Participative Education, the instructor serves prim-
arily as facilitator, catalyst, and resource. Much as
a coach, in the beginning he provides the rules and
structure, he helps each person develop the skills and
understanding to play the game or perform effectively,
and he works with each individual to continuously im-
prove his performance. He emphasizes co-operation and
teamwork (although the objective might be competition
with another team)}. But it is the player, not the
coach, who plays the game, and in Participative Educa-
tion the game is learning.

SUMMARY AND CONCLUSION

Participative Education is offered as an alternative to
Traditional Education to achieve the objectives and
satisfy the needs of a rapidly changing world.

Participative Education attempts to involve the student
in meaningful experiences, experiences relevant to his
future life and occupation, and to provide him with the
opportunity and a methodology for learning from this
experience. Students do not become dependent upon the
instructor, but develop self-reliance, confidence in
their own abilities, and, as a result, increased self-
esteem. They leave school more mature,more sure of
themselves, and equipped for life-long continued learn-
ing.

In the process of Participative Education, students
learn how to learn, to solve problems, and to work
effectively with others. Students who were educated
through such a process could not help but be better
prepared for the real world than are those who are sub-
jected to the traditional approach to education. And
the impact of such students on the world could not help
but make it a Eettet place to live.




D. THE UTAH EXPERIMENT

The following is a precis of the paper 'Implementing a Problem - oriented approach to
Learning - An Application of Participative Education' by L. Dale Harris, Professor, Depart-
ment of Electrical Engineering, The University of Utah. The paper was published in The
Journal of Creative Behavior, Vol. 5, No. 1, First Quarter 1971.

Acting on the principles of Participative Education
(see previous paper), and on the conviction that perhaps
above most other disciplines;

"Engineering education should ...be a creative
experience, stimulating the imagination of
students and helping them prepare themselves
for the unresolved contests and the new
challenges of an imperfect world";

a rather extensive experiment was set up at Utah Uni-
versity to develop the practical applications of the
theory.

The basic concept treated was that an improved engin-
eering education can be built around an emphasis on the
solutions of certain selected problems. The "problems"
here, are significantly more than the exercises found
in many engineering textbooks. The problem used is one
to encourage a self-learning problem-solving approach;
specifically it is such that it:

1. 1Is relevant as viewed by the student. He becomes
emotionally involved and is motivated to solve the
problem out of interest and excitement. He does
not view the exercise of solving the problem as
merely another assignment towards a course grade.

Demands imagination or creativity.

Challenges the student, yet falls within his range
of capability.

Leads him to a desire to discover new principles,
facts and techniques in order to arrive at a situ-
ation. Here the learner acquires content.

Leads to many different apprcaches and solutions
generated by a group of students.

Sometimes presents a situation where the group is
unable to find an acceptable solution.

Occasionally includes some data and facts that are
not pertinent to the solution.

Is sometimes stated with insufficient data for sol-
ution.

Is occasionally rather simple and easily solved;
sometimes the problem is rather long, requiring
intermittent effort spread over a two-week period.

10. May require design or synthesis, or may require
primarily analysis.

Most of these problems are generated by the instructor,
since problems with the above characteristics are
difficult to generate. Much of the instructor's total
effort is invested in this area.

THE PROBLEMS SET POR A PARTICULAR COURSE

Surely the engineering student must absorb the kind of
content found in textbooks in order to solve the prob-
lems. He also needs this content in later courses and
in engineering practice. However, it is important to
keep in mind that ideally he should be motivated to
understand content in order to solve problems rather
than to absorb content for favorable recall at exam-
ination time.

A PROBLEM—-ORIENTED APPROACH AT THE UNIVERSITY OF UTAH.

At the beginning of a course the student is presented
with a set of problems. He is told that he will have
completed the course when he solves the problems in a
satisfactory manner. However, he is also encouraged
to substitute other problems of his own making. In
some, but not all of the classes taught by this
approach, examinations are given.

The number of lectures given in the problem-oriented
approach is about forty percent of the number given
traditionally. Attendance at lectures is voluntary,
and the lectures are always closely related to one or
more problems. Small group discussions (scheduled
upon request by the students) are directed toward the
solution of one or a few of the assigned problems. An
advisor (the instructor or one of his student assist-
ants) attends these discussions. Student-to-student
and student-to-advisor dialogue develops.

Grading procedures and other factors encourage stud-
ents to share in their ideas, approaches, and sclu-
tions. In the traditional approach, where grading is
on the curve, a student often is discouraged from giv-
Lng assistance to one of his classmates; but in the
procedure described here, the student is encouraged to
use all resources, including his classmates. Ultim=-
ately, however, he must, on his own, demonstrate his
"qualification” on each problem sclution.

In this procedure, the learner seeks whatever assist-
ance seems appropriate to develop solutions: he
searches pertinent content from texts and other writ-
ten materials, participates in group discussions,
seeks insight in the laboratory, informally discusses
approaches with classmates, and otherwise uses appro-
priate rescurces. He proceeds at his own pace, and
when he feels he is prepared, he makes an appointment
to present his solution to an advisor. Depending upon
the procedure for the particular class, he may report
alone or in a small group of perhaps two or three to
defend his solution.
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There have been important variations in how problem
solutions have been graded, but there is a strong
tendency in these classes to give only three grades:

A, B, and Incomplete. Because all of the students,
teaching assistants, and instructor have a coemon

goal (all students earn A or B grades on all problems),
the traditional competition for grades is eliminated,
and all persons involved are encouraged to cooperate
with each other. Some students find their best re-
sources for learning in other students.

]
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Depending upon the instructor and the particular
course, several different approaches have been used to
evaluate the student’'s solution to a problem. In one
common approach, a student has gqualified on a problem
only when he has earned an A or B on his solution. Two
students wishing to qualify on a particular problem
might meet with an advisor for a twenty-five minute
period. Typically, the advisor would ask each of the
students to evaluate his classmate's solution. Each
has an opportunity to present and defend his own solu-
tion and also evaluate a classmate's solution. This
procedure seems to lead to very effective three-way
dialogue - two persons evaluating a third perscn's
problem sclution. If in one of these sessions the
student does not qualify on a problem solution, he
merely returns (no blight on his record) to another
qualifying session. Failure to qualify is not failure
in the ordinary sense.

In procedures of this kind, many instructors see no
need for recall examinations and base the final grade
exclusively on the composite of all of the grades re-
ceived in the qualifying sessions. If the student
does not perform at least at a B level on a particular
problem, he is not graded until he has reached it. At
the end of the term, if he has not qualified on all
problem solutions, he is given an Incomplete, which is
converted when he does qualify.

The A-B-I grading system has been applied to only two
classes that have been reported and two that are now in
process. There are indications that the number of I's
given will be tolerable. After-the-term "qualifying”
sessions are not appreciably more expensive to sched-
ule (so that students may clear I's) than are in-term
sessions. However, the student has lost most of the
advantage of both scheduled and unscheduled discussion
with classmates and advisors, and he generally loses
the continuity of the effort. If he wishes to take
advantage of the regular procedures of the same class
at a later offering, he merely makes informal arrange-
ments without re-registering.

In these problem-oriented courses, the student is not
assigned laboratory jobs in the ordinary sense. How-
ever, he is confronted with problem situations wherein
he finds it desirable to use the laboratory as a re-
source in much the same way that he uses his textbook
materials, his classmates, the computer, and other re-
sources in reaching his problem solution.

EXPERIENCE WITH A PROBLEM-ORIENTED APPROACH

Each instructor in the department has been given the
choice to teach each of his classes in his own way.
Four instructors in the department now teach all of
their classes with a problem-oriented approach. Three
instructors have stated that as long as the choice 1s
available they will never teach another class by the
standard lecture approach.

How do students adapt to a different approach? Some
students very carefully steer themselves into the
problem-oriented classes, while others purposely avoid
these classes. Some like the excitement and low-
boredom level of the problem oriented classes; others
find the frustration level too high. Many students
are happy about taking a class by either approach,
especially when they can select the instructor. All
in all, student choice is moving towards the problem
oriented approach. In some recent classes approximate-
ly eighty percent of the students chose that method.

-
—DLISS ®
b 5

—




CSFIAY

‘aTryylaon

3q ATuye313> 380m TTFA S3I[NEa1 2yl 3Inq ‘Bupyurys
SATIONIIBUOD YONW puw II0JI2 INEI [TJA I] ‘I81In0d
£13a2 103 83713771qFes0d 1ETJWIE 21w aiay] ‘suojisaf
-8ns 9ysmw pue 281n00 B,1E3L 1SB] IIENTEA 01 JW]I 2Y3
4001 oYM S3Iu2pnis 1vak 1817J ayl Aq paisadsns SauyY
2yl Buore awmos ‘1eaf 18113 uy safuwys aq o3 Bujol
91w 213yl ‘g1 Ul ‘apEm sjuawancadmy maj aq [TIM
a1eyl SMOTTOJ JUSWIATOAUT PUER UOJIDE BS3a[un ‘i13A3mOy

*matAa L1710uTm 3yl sdem swos uy sdeyaad 31 “aapieu
-133[® PITRA B ATUFE3II3d s7 Bulnuiyl inoj -a3uocle 3jom
Aquywiaaa 3som aie nok '3iway 3ye1 ‘yooqpumy STY3 jo
s3aed yiym BuyLyyiuapy jrasinok purj nok pue Aydosoryyd
Bujpi1aepun ayi 1o uaayB s} 281n0d a3yl Aem ay3l Aq paie
-U3T[® pU®R Pajp1lIsniy J[3sinok puyj nod awmyl awmos 3w I

*83Uapnis jo spaau jueliodmy Isom ayy

03 pa2unl aq puR BUIADUOD JUIPN3IE JO uOTssaidxa pyTeA
B UTFWa1 Yooqpuwy 3yl TTEA £em STyl uy ATUQ *uofIfpa
1x3u ayi o3 Aem awos uy IINQFiIIucd 03 paiedsid aq [T
In3dT3y yooqpuwy 2yl punoj aABY oym 3soyy 3ey3 padoy
8F 11 *13yjour 10 3108 amoe jo dyay Buypyass aq TrIM
oym SJUIPN3IB mau 2q SAEMT® T[TM 213yl Isnedaq A1duts
‘yooqpuwy juapnis ¥ 103 3087d B aq sAEmTB T[Im a1ay]

‘UOFEB3J01d Yl UTYITM ATTENIUIAD puw

£3Tno®g 3yl ujyIpM IpNITIIE JWOSIATOYM I10mW B ajomoid
snyl pue BuriaauyBuy dn 3yw3 o3 uswom aBeinocous o3
spPm aq [TJA ©330332 Teydads ‘iernoyiied ujg *S3juapnis
Tooyds Lxepuodas 103 33TN00q ® aiedaid pue TejiaiEm ay3

Jo smos 98}A21 03 suw]d OS[® 2I®P 313yl ‘UOTITP? IXIU
@yl uj suoj3Is38Bns ay3 a3viodiocduy o3 puw yooqpuey
¥TY3 e3enwa’ 03 euwid 2a1w a3yl °3I] aaocidmy o3 auop
°q pTnod yonm puw 3dmaliw 38173 ® ATuo 8] 3] -uvss
®q 03 suUFEWel 313K SRAITYOW JooqpURY Byl IWym AT719EXZ

d1D0TIdA

e < e S B T
<4 .M.N.Pﬂt(a IHL B) MONA PM AVHM 11O
ABAVO QL SSINBNITTIM FHL S ARYSSTIIN S
AWM "AGYIRTY SAIMENY FHL O ASOW FAYN
IM “IVNAIAIAN] FHL 30 SNO1LOV WL QL
NAMOA $IW02 NOLINT10S FHL 'AN2ANWILLD




'f.
L

620-00°

1 =
F i~ <
VD3¢

"I‘his handbook is part of wider programmes of the Education Group which has the

aim of providing educational information and help to students who are either
undertaking or going to undertake a course at Adelaide Universi ty. Eventually
it is hoped to have a student handbook for every Faculty.

Another complementary bocklet is also being produced and will be available
early in 1976 (Orientation Week). It will be called 'The Learning Booklet',
is written for students and will provide information on aspects of the educa-
tional process, for example, curriculum processes, informal and formal learn-
ing, assessment and so on. It hopes to provide students with information
which will enable them to take a greater responsibility in their own education.

The Education Group would welcome new members and if you are interested,
contact Peter Jarrad, Rm. M209, Dept. of Mechanical Engineering, or Peter Love
via the Student Activities Office.
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