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regarded as absoluely true and right, together with a belict Uk
where right answers are as yet unknown they are thbcuvumhlgﬁ
Examples ol such beliefs are: a balance sheel must :Hjtlf up, ll.}n:
cause und cure of cancer is discoverable. But administration is not
like that and the answers aren't always right or wrong, or even
discoverable. How much delegation should _Lhcrlre ber To whom
should one delegater What kind of urgmuscftmnui structure iy
suitable at present and for a particular task? Answers Lo these
questions will vary according to the particular rask, situation, . + : ,
timing and personnel. i nple, the infamous doctor-patient re!nuum:tup, the process of
Administiziiors in healtl services today ave; like all organisation pecoming a patient, the place of health in society, the role of the
men, thrust into a world ol rapid change. They can no h‘ml fealth professions) .
concentrite on running a hospital, in isolation from other e BB okirii cxicicatly a oy tedcliing (Bebeen here for (6o
and social welfare services around them. To each uhemlsl;lm i now) I ask: Where Rl Ay phiss Aewdlics TR mate
Behavioural Science “facts” would, 1 think, merely continue { j:-url:uu 26 IehEh AE et 0 sk HEwS Gubstione: (ot SehBUIALT
track on which they already stand far too firmly; 5o e ;E" oncentrate on helping them to find a few answers? 1 too am in
in for any “content”, I attempt o m;-._u:h them 1o ask questio Wsuie of ambiguity, and I G R et L5 e ltel
I'his process shows them that the questions we ask are our in; B on (he cotirses will take/sn. 1974
ments of perception, and ensures that the |I::|rlu:ul;u- aspects.
subject matter with which we deal are pf,'rnen.-_ml I;}r- ‘thu st
4s relevant 1o their needs at this particular time. They hay
formulate answerable questions, and this demonstrates that
lonm of a quesliou. and the assumplions heneath u._ determinge
nature of the answer: a practical example of selective pe cept
In finding answers to their questions, the dubious {:ﬁdﬂqq:
the existence of any facts becomes evident 1o the students. O
you start analysing suicide, attempted suicide, and suicide stat
‘. becomes fairly obvious that it is very hard to say thal
couniry’s {or gnﬁ:-up'a; suicide patierns arrc_ll_igimr llln.tl. il..lib_* .
let alone explain such patterns, The [allibility of statemenis
facts is perhaps the one fact students must learn. .
Further, it seems to me very important that students
realise how constrained all our thoughts are by the lang
use. We see our world as our language tells us to, Qurs
many of whom have a medical background, tend 10 reify d
and talk about “a disease” as if there is such an entity SAparisis
the person who has the disease. -
Both medical and administrative language are special ways
looking ar the world; and those who use these I:lngu !
important aspects which they need 1o see. Hence | _
time on linguistics, though that may, by some IE?P-M’[I{'
falling outside my Behavioural Science territory. Yeu IE'|__._ L
of Behavioural Science too, obstructs—and -:J:m!ir:s. il
regarded as part of the bias inherent in the subject,

So here 1 stand—with a home-brewed kind of course composed
pf problem-solving exercises, communications groups, role-playing
gn videotape, “stirring” so that students become uncomfortable
“and are forced 1o think again. Last vear I tried another experi-
ment—students in the Postgraduate Diploma, were given a number
ol books to read and review (each student read one book). Thus
i whale class heard about a larger number of books than they
uld read themselves. And, in addition, there's the formal course-
rk as above including specific sections on medical sociology. (for

NGINEERING, TECHNOLOGY AND APPLIED SCIENCE—
RAMPLES OF LONG-ESTABLISHED INTERDISCIPLINARY
T COURSES

A. P, ProssER®

Ssome academic circles interdisciplinary courses are a novelty
| an attraction for the individual who feels he has something
1o say about humiun endeavour. However, there are other
prelisciplinary courses: and departments which have existed for
ong e they are ravely recognised as such. Engineering, tech-
and  (industrial) applied science are examples.! They have
r novelty in this respect and, with a few exceptions, are
ive to the radical innovator than was so 20 years ago.

those who are not aware of the makeup of a typical under-
e course of this type, the principal disciplines are science,
ring scicnce and engineering. Definitions of each which will
ice for this symposium are that pure (physical) science is the
of extending and ordering knowledge of the physical
gineering is concerned with the production of commodities
wices. for some part of the community and engineering

eeiures, School of Metallurgy, University of New South Wales.

‘hnve muoch in common os far os this contribution is concerned and the
Air other name in the text is arbitrary,
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up-ated version of the intentions of the 19th century entrepreneurs.
Ii is remarkable how the disciplines of science, engineering science
and engineering have remained identifiable in spite of the time
and cffort devoted to numerous curriculum developments, many
ol which must have been intended to lower the boundaries if not
" eliminate them. For the benefit of those who teach engineering
students it seems worthwhile to examine some of the common
Emzmim that have become established. Others who are interested
in different interdisciplinary courses may identify analogous
guestions and wish to take advantage of previous experience.

R icati asic laws tol
seience CNeompisses both the application ol l'hT !h-m:?.;-|l % mz.
uw_-.rsimpiifictl engineering systems undlt_hu 511::1; ui::ea ;;is;;Ip]im
SLetns. (
irical know » of the more complex sy . discip
e isti i han engineering. Thus,
1 . churacteristics of science than chg i
it has more of the charac of s ) eering. RS
heat content and fuidity of liquids are parts © i

i i Ak I [u.q‘

Illiltllﬂlnuli{:ﬂ] I'I'H:";].E'I.S 0' E!muh—.ﬂﬂmllﬁ ﬂﬂ:l\' d.n.lj.i ::LJ. “1. ?:I.Ei] |
ids is i Ting SClence H“-d 1€ des g.- D[ 0 [

between Hu'l.d. 1 I'_‘I'lgl'l'lcﬂ g o o : i ¥,

for a power station is engineering fincl
=1

waste productst) . e ..
This type of course has been taught at t|l1:’ rmum?dle-.'el .'
more thu::ul 100 years. In Australia, the Universities ol Sy “E‘E and
Melbourne were the first 1o olter dEngFE. p::ursi:; il::ﬂf::i;;ir;{n;:;_. _
i oS AT g equests from political an le
RS, in response 1o requests Gt I ] ::
'llt::hc Uuiwﬁsiw of Sydney Calendars of lh.;t urlmt ;2:;:1::; ::’. -
aminati shich show that the hrs _

tables and examinations whic g
erned with sci and languages (the latte P

was concerned with science i . 5 CU
i ¢ sith science and subjects as app
in 1890), the second year wit s e

ics ¢ manmi hich would be regarde E

mechanics and dynamics W ) e
ienc fy 0 . a small proportion ol LI s allo
wience now, and only a sm | oftime N

actic v cering or metallurgy, ¥

the practice of civil engin peraLl

fi : As might be imaged, the engineering Courses grew.

final year. i o o
ol cx;stiug science courses; at Sydney the Faculty of Science

established in 1882 with a Department fn::[ I:I:dxlg&nf::li:?gfgzal;m

i i : s not founde i

Faculty of Engimeering s such wa : 18
p:tmrr}: of development 15 probably wrue of most of the ¢
ENEINEEring courses.

One exception known
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One common premise is that pure science must come before
enmineering science with engineering last, i.e. the sequence of the
« disciplines has been fixed, The only exception has been to
g forward a little of the engineering but not to the extent
the sequence is substantially changed. The reason—which is
stuted explicitly but without supporting argument—is that
ceds the basic knowledge of science before one can understand
Csolve the problems of engineering. The philosophy typihed

=

g
2

Aic entreprencurs and innovators ol applied science have
stood” not how scentific principles have been logically
grated o create their new technelogy but how their technology
e it oneed  (existent or latent) of the community, how il
ted something of greater apparent value than it consumed, etc.
have identified and selved those problems which e closely
itec to the need. Few engineering ifmuvutiuus have happened
exploiting basic knowledge in a logical Fashion, although suls-
fuent development may owe much to the understanding obtained
sgientific study. Thus, it is the meaning of the phrase “1o
anid  the problems” which should be debated when the
ice of disciplines is to be decided. The value ol science in
g problems is beyond reasonable doubt but it does not follow

to the author is the i{mlt:-criﬂ I'L.n::l]!I
T ich i ; part of the Umversity
seience and Technology, which is now P art

I::ﬁ:lun. The College devch;ped. ::lg:uz ;l:.d‘:,- P:i:.;::jlufi ::E{T
ople ide education, from thre instity
o 5 78 each with the clear intentio
ded beoween 1845 and 1878, cach it b

[;:l:hg instruction in the applied sciences (applied ¢ch

= o sneering, applied geal ; 5 ; i y

e B o tture, metallurgy, mining engineering, .‘;pp_ hgﬂﬂ 2 1 ¥ [h.!l one should learn the technique to solve the problem
G J‘?T ‘hree main branches of engineering). Science was LAUEE one identifies the problem.

hig R : il the 1890s. ’

't?:_: those institutions as a service i?nl'f wful, sdating with scit nd challenge o the established sequence can be based on
ft@- The sequence of the student's studies mmﬁunti e t on student attitudes. A few students, particularly the
;:""‘t progressing 1o engincerling science '-IM1 ﬁ;‘“}:ﬂemﬂii V. - 5311}- auF:-:-e.v:sEuI ones, come Lo r:egard engineering as an
T vemained to this day in the majority of 1 ing application of scientific principles or that the solution

liave been achieved, sometimes in terms of the Tn}zt:ﬁ ..

on the three disciplines. Other ?armtmgs h.:;:: uhe{-_nf i
iali carly stage in one bran

to specialise at an arone Dianch o
iher: avol h specialisation in

o deliberately avoid suc alis bl

i 3 « recently the variations have
engineer’”. More recen | _ :
inﬁ:‘ructium between applied science and the comm

2 3

e
w

ems within firm constraints of tme and cost is unsatisfying.
ol the recent curriculum developments are aimed to modify
L tudes because they are incompatible with the profession
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Lentury of engineering education, relevant knowledge has
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pourse 15 superior for the needs of engineering siudents. Hlowever,

i - =i ice I I"" Lhe L = AVl ht - I{I ||.“_ \ll“jl"“ib L0
3' e i Inl L& 1
m [tﬂ-’“—d ‘I.l AT L] 1 : :

. shaneed, Thus; the mosg
hecome qualified engimeers has hardly f.hﬂ;iguil. 1:-:“ it
i hate: about @ course has U ;
on topic of debate a peCvnet : R
c;m“?l b nicnim:d in a syllabus and which can }ul_mti'l rn“u:g
g : - T o voc:
H? tion was to have courses related 1o more specia ;w o h!ﬁ
i - n a5 !
iu u ¢ limiting the amount of relevant knowledge: the o ,,IJE*
nc =T i N . . -
e 9 p'"“ly' hecanse it |:ruw:d expensive in (erms “Jr'll_]:s;“iulﬁ
Paﬁ;]cnlL yatio. The other extreme, Lo concentrate on E?:mq; lisatiotl |
e Iso fashionable. A wide variety of phenomena ; n II_LB[“-;' I
el Cdamnlained by hination of the laws
" £ ained’” by a combiik K
stems can be “explained . : he AN
?sf::mnd ';'i‘J.'lllil.‘S and  kinetics of miss, mu‘anmE?'I :1_11 .“H.;; -
2 fcr}i e. by science and  engineermg :ir.u:nn:.1 1is ‘14;]1-.,-“
Lrans £ - : cInctiom | : time de
has u{u;n been accompanied by a rLdu_LIlﬂlliL “:. {:1:Li-. e
i iscipli The ri lisikt s L
Erar liscipline. The rationa : or
e : lover and professional cols
. principles one's employer s | .
understands the princy : QJTs A oo
leagues can complete the education process lu_}.l ct.r:::imwingg
the engineering discipline alter graduation. EuF;- : erinh
only a set of established procedures and pi u:Lil]LLS. :r e
mr'.jlri'lltngud but it is alse an attitude of mind, 4 TJ‘ of po
1! i P z-las N :
ing to the communitys needs and ulJ :lmd{ijll;it-::{l:w b engres.i“ :
s o o1scarion also fails to recogmise thal & : ‘
rationalisation also fa reca : R
is 1o examine u pmblum in its hr::.n;ll mm'ﬁ}h Elnmmrh 1-,]1 x
; nost valid solution. C a chan
that one secks the 1 o i e
because validity is related to community cxpn.f.mmlnt: jm»l[;'{m'
Lll'll‘t:l?;:}ﬁﬂi'ﬂ."fi ‘;ﬁlﬁ:l'l is the difficulty of "“"*"i‘l'f'”‘gi it rine
i L S BN ich basic
roblem to the point where 1t 1S evident which b -!I {l{ ui Pt
!Jrr_- relevant and how they will be mtcg1_".ﬂm1 to yie Mo
it is debatable whether the OpPOY 0 R g ”m%rs‘.i‘:':-]l‘t" iduals teaching in the applied sciences are inding it profitable
autitudes and skills o deal with those difficult aspec i B ane Spplled et e (i okl
..qurtl of a bachelor’s degrec. ) fitces, i.c. the students acquire these disciplines only when they
t ion is that associated withs & recognised the need for them. These teachers are introducing
St "f**'-"un'%"“:: the h-e:;.r,imling, mos e Iitic and complex problems at an early stage in order (o
Setyice Sounse S A MO LS lm‘:n' rf{'. seience [rom pure scie Be st Lli{ullta to enquire into the physical and social sciences
ing students have jearnt -t-'l::rrp?l'h: rationalisation for the engincering context, This is being done in some high schools
i i |1:-un.{ mhuu;rical question “Who better Lo @5 universities. “The author is not aware of a complete
course is contained in the and where does one find the pacuate course in applied science based on this philosophy,
chemistry than the chemists, an \; T o v [ oo s se ooty
: . e " usual ori . r 5 . 1 evelo e
e {":"“'THE I"'fi l::"u::{:r as a Eﬂlf?\'il.'i! for the apph where the start of one somewhere is imminent,
3 i Ly . y
taught for a long } st |
: "hs wt has mot ‘been entively 1Oshes
courses. T'hat concep e
i are paueht there by physicists and & ot
chemistry are taught ) ks L
i i ¢ departments; 1
J and technology dep t ere
of the engineering gy o : il
service courses given by the phj:su.;: J{id_LI:ﬁil m:"-,w_
' a5 L chemistry in both cirCumstais
I'he author has taught cf ‘ I
other institutes and is in 1o doubt thar the

We all know that modern engineering is deeply invelved witly
gomununity expectations, illdefined and mutually conflicting
present, and that it has sociological and psychological effects on
(those who work in it Also, it is probably general knowledge thu
~applied scientists operate in professional teams rather than as
Cindividuals. Thus, few dispute the need tor the engineer to acquire
Cthe skills for dealing indirectly with large social groups and
Cdirectly with other individuals. However, it is commonly argued
that the disciplines of management and communication cannot be
Jaught effectively until engineers have experienced the conditions
in which their profession works, Before that experience, students
gan neither understand nor accept tuition in these disciplines.
I the author’s experience the attitude of students changes a great
as o result of two or three periods of industrial experience
i long vacations, Also, the present-day students are much move
are of and sympathetic w this aspect of their professional work
an their predecessors of live years ago. 1t seems worthwhile to
tinue experimenting with these disciplines but to recognise that
fat failed a few years ago could be successtul now.
Hhe preceding discussion of some common features of applied
HElice courses seems 1o point w an element of inconsistency. 1t is
hae the dhsciplines o physical science must be understood
flore real cngineering problems can be tackled, but real engineer:
o problems must be encountered before the need for the social
iee disciplines is understood and accepted. Various groups and

mteresting anomaly is that courses of engineering and
with major contributions from the science discipline
ai-place whereas science courses with major contributions
eugineering discipline are not as common. Sometimes
liive not thrived through o lack of students comprred
i the traditional science and ENgineering courses.




T C T | T e T = R ==

L

i

i:i
..\.'r;
e

. al

:

—=t g
Fad
__.'.-

e

S it

F S e o

SLIPPERY BOUNDARIES OF LIPID RESEARCH 189

188 VESTES

Jiterally vital importance to man is poorly recognised or misused.
o justify this statement the theorvetical and I.rl‘:l_ct!cﬂl significance
of liljidﬁ will be summarised: then we shall consider some streams
of lipid research and comment on the training and prospects of
future workers in this field.

In summary, the position after 100 years of interdisciplinary
courses in ap].ﬂicd science is that: ,
__the boundaries between the disciplines are as apparent

were in the early courses;
__the boundaries are mosL ev

as they

ident in the service course, where the

i le in different places for paris of
students go to different peopie it : :
the cm1r§e and there is often little evidence of meaningful

dialogue between the different teachers;

Lipids are in common parlance fats and oils, particularly those
\of natural origin, e.g., butter, olive oil, the fats distributed through
"meat or circulating with blood, constituents of egg yolk that may
i isciplines i able but it has he extracted with appropriate solvents, ete., etc. Given suitable
: .nting the disciplines is debata : : ' ; : S et ;
—the sequence of ‘I!Jr?&‘:;;ﬂ% P ‘gonditions, including eons of time, similar lipids tum into
5 changucieztlcsg;nﬂm gpmmian of knowledge the engineering S peroleum, the study of which seldom attracts the typical lipid
= COTISeq U ; L )
::isi;ipllncci-.'ns nearly lost from the curriculum, but the danger " chemist,
has probably passed; : ; W, e
—of d"ll.u concomitant disciplines, there is no cl::ﬂ;i}' -:i.lpd::lgliln h
ical sci hould always precede the cering
why the physical scences s : ey o
disziplint!] “?rhcrcas the social sciences should always follow it

The fact that these features of the courses have I:-m;:n ‘1‘: 3
for so long is not only evidenn:;:ogf m}dgreat hchv:;ngbi E:lu alalm
i G students ha
no obvious need to change.
to and stayed with the courses, and as graduates r.he-:; 1Ihl::: b
well-accepted by the community, more so than some :

: i
. . a2 el rse 15, therefo . £ ) . : :
ent in an interdisciplinary O 0l arison with this teaching effort of an admittedly not
example of developm | e modifications may \In comp = y

not a bad one to emulate, although so ¢ different. peoplE minterested  party, academic curricula (except in departments
be desirable to meet the expectations of difterent peoy jalising in food or industrial chemistry) tend to ignore the
different circumstances. mistry of lipids except, perhaps, for less than one per cent ol

Aeaching elffort devoted to some technical methods of analysis,
ligse remain remarkably useful after a century or so but are dull
arn or practise. Predictably technologists of the future will
more or possibly exclusive use of medern instrumental
pids which are intellectually more stimulating.

‘The economic importance of animal and vegetuble oils and lats
fs beyond argument. Apart from dietary purposes many are sold
industrial conversion into soap, other detergents and starting
aterials for explosives (eg. dynamite), cosmetic preparations,
pstics and remedies. Large industrial concerns that process fats
and oils are major employers of chemists with tertiary or sub-
fiary training. Of these Unilever deserves to be mentioned for
excellent illustrated educational booklets thar introduce students
ata, problems and methods of pure and applied lipid chemistry.

SLIPPERY BOUNDARIES OF LIPID RESEARCH

J. B. PoLya®

importance of lipids were purely industrial it would be
pithle enough to leave probilems of special training to concerns
sated in acquiring skilled stalf. However, lipids play a variety
les in the functioning of biological systems. Dietary lipids
dispense energy, part of their molecults can be incor-
nto sugars and proteins; they are used to store water and
de physical effects such as lubrication and thermal insula-
art of the lipids ingested turns into dispersing agents that
bout the absorption of unchanged lipids from the intestine.
il elaboration by the living organism converts the more
lipids into races of vitamins and hormones that regulate
th and much of our psychology. Next to water, the most
It constituents of the brain are lipids which must be

YLITICAL. economic and academic planning are
necessary to bring about the birth of [rt:‘u[;;:I |cltt;:|s-.
development of projects to an applied or n_pp!.ma :;:ong
funds, services and opportunities Lo arouse mu.rcrff.l ameg;m
Those who can guarantee support are not ne:r:c?sm lﬂ‘{l i )
(o tolerate novelty. Practical considerations rather than.p

broadmindedness permit & breakthrough here and there, b

iscipli arch i ipmatised as “mil
in i sciplinary research is often stgn _
B : hes of knowledge are often

and the most important branc
capped by neglect.

As an example, lipid research is not entively ignored

e e §
* Associnte Professor of Chemistry, University of Tasmunia,




