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MODEL LAUNCHED 
ON THE BAY 
Suppose we want to know, now, how far a body of water like Westernport 
Bay would be polluted in, say, 10 years if nothing were done to prevent it? 

Does this call for the seer or the 
prophet, the oracle or the soothsayer, 
for crystal gazing or horoscopy7 

According to modern investigators like 
Dr. Jon HinWOOd, senior lecturer in 
Monash's department of mechanical 
engineering, it calls for prediction by 
means of a mathematical model. 

For some purposes a scale model 
wou.ld do, but scale models must con
form to certain rules which set limits to 
the kinds of problems they can represent. 

But the digital computer (or sometimes 
the ana logue computer} and a properly 
written program of instructions make up 
a mathematical model that can take us 
beyond the l imitations of the scale model. 

The mathematics of physica I events, 
taken one at a time, or point by point, 
like the flow of water, the mechanics of 
movements or of stability, the forces in 

This photomap 01 Victoria's Westernport Bay 
was prepared by the Department ot 

Crown Lands and Survey (rom phofographs 
laken in 1970. It covers an area about 

48 kilometres square. 
[') Crown (Sl ale 01 Victoria) Copyr ight . 

members and structures , have been 
known for a long time, usually as a 
fairly simple statement or equation for 
any element, telling us how the element 
changes when things are done to it. 

It is therefore possible to represent 
a composite physical thing, and the 
changes it may undergo, by a series of 
moving mathematical statements or 
simultaneous equations-a mathematical 
model. Such a concept only became 
possible through the modern electronic 
computer, whose speed enables it to 
solve a great number of simultaneous 
equations within seconds perhaps, or 
minutes. 

So now we investigate a changing 
sltuation not On the real thing, nor On 
a scale model of it, but through a 
mathematical model represented by a 
computer program on tape. 

In collaboration with Dr. W. T. 
O'Brien , of the University of Melbourne's 
Centre for Environmental St.udies, Hin
wood is applying these methods to an 
investigation of the waters of Western
port Bay , on behalf of the Westernport 
Bay Environmental Study. 

They were concerned not only with 
the waters as water-its depth , velocity, 
acceleration, turbulence, at any instant 
and at any place; they were also con
cerned with water as a solvent for 
chemicals and nutrients (especially 
oxygen), as a vehicle for bacteria and 
suspended solids , and as a medium for 
conveying heat . 

Hinwood and O'Brien therefore had 
to extend the current notions of a 
mathematical model to take in concen
trations of chemicals, and changes in 
concentration . 

For this they released into their 
(mathematical} system "computational 
particles" so as to simulate a discharge 
of effluent . The number of particles 
introduced at each time interval would 
represent the rate of discharge being 
simulated, Hinwood and O'Brien claim 
that this notion of computational particles 
is new in simulations. 

At any time after the release of par
ticles into the model, the resultant spread 
or density of the particles would deter
mine the local concentrations, and so 
would allow lines (or contours) of equal 
concentration to be drawn over the area 
of the bay . 

A similar method of simulation can be 
applied to other things carried in the 
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water, including heat, whose decay or 
lo ss can be accounted for in the terms REMOVING GALLSTONES 
of the model. 

They are now testi ng their models by 
running them through the computer, with ·W ITHOUT SURGERY 
results so far that match what is already 
known about the bay and its water: tidal 
heights and flows at known locations; 
float tracks in the western entrance; the 
spread of small patches of dye . 

What levels of error do they expect. 
or hope for 7 In height of tide at any 
point-a few per cent; In velocity of 
current about 10 per cent; for the 
chemical variables, the errors would be 
greater. 

The effects on the model of the several 
simulated events will appear in the com
puter 's readouts; it is readouts on the 
model that lead to predictions on the bay. 

Hinwood and O'Brien admit that, 
though reducing the time scale from 
years to perhaps days. ma thematical 
models are by no means instant. Over 
three years. 11 man-years have been 
spent devising the programs for Western
port Bay and getting them operational. 

Although they can run a cycle. in effect 
a tide, in about six minutes on the 
computer. it takes three days to interpret 
the output. 

A single change in input to the bay. 
whose effects may need 50 cycles to 
investigate. would thus take about half a 
man-year. 

To get the same kind of information 
on the real bay. that i s without a model. 
Hinwood guesses might take about a 
century while waiting for the appropriate 
natural events to turn up . But if we don't 
mind ruining the bay in the process. one 
might get the answers in say a decade. 

Hinwood said that they had trouble 
with the mud flats : half the time exposed, 
ha If the time drowned; as widely mov ing 
boundaries, they posed real difficulties. 
A possible simple way out of those 
difficulties is another story. 

The tidal d ets on Weslemport Bay i n 
Dr. Jon Hi nwood :« hands. 
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Sue Miodek (/ell) and Dr Pauta Jablonski, in special pro tec tive cloth ing, assa y cn otest erot 
in a laboratory .1 Pr ince Henry's Hospil al . They're us ing co ncen trete d su lp huric ac id . 

Stones in the gaIlbladder have bothered man and a number of other 
animals for a long time, 

According to a team in Monash's 
Department of Surgery at Prince Henry's 
Hospital , there is evidence that gall
stones are more common in the affluent, 
Western -style societies. and that in places 
like Australia the incidence may be in
creasing . Professor James Watts. leader 
of the team. suggests that perhaps 1 in 8 
of the population is likely to be affected . 

For the last 70 years or so, the stan
dard treatment has been surgery
cholecystectomy-removing the gall
bladder and the gallstones with it. 

After such an operation the liver will 
continue to secrete bile, but now directly 
into the small intestine instead of into the 
gallbladder for between-meals storage. 
We seem to manage very well with the 
new arrangement. although we have lost 
the capacity to re lease a la rge volume of 
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bile into the small intestine by contraction 
of the gallbladder when stimulated by 
eating. 

In an attempt (with others around the 
world) to avoid cholecystectomy, Dr. Jim 
Toouli and biochemist Dr. Paula Jab
lonski are working with Professor Watts 
on a scheme for dissolving the stones
in situ. 

They point out that in Western man 
90 per cent of gallstones are composed 
of cholesterol; that cholesterol is one of 
the three constituents of bile. the other 
two being bile salts and phospholipid 
(another form of which is lecithin): and 
that cholesterol is not easily dissolved 
in water, but the three constituents to
gether. making what is known as a 
micelle. can dissolve in water. (This is 
analogous to the way that soap removes 
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Dr. Jim Toouli with a patient otter surg ery 
(removal 01 Ihe gallbladder). The patienl is 
rece iv ing an infusion 01 the bile salt solution 
10 diss olve reta ined etones, 

grease: the grease is not soluble in 
water, but with soap it forms a micelle 
that is soluble .} 

If the proportion of cholesterol in the 
bile increases relative to the others, 
the solution eventually becomes super
saturated in cholesterol, which then 
comes out of solution as crystals. Crystals 
of cholesterol coalesce to become gall
stones. 

If a stone is immersed in a solution of 
the other two members of the micelle, 
that is bi le salt and phospholip id. chol 
esterol will go into solution ; the stone 
will gradually dissolve . Our observers 
have done this in the laboratory. 

II in the test tube. then why not in 
the body? Why not indeed , provided 
you have access-between solvent and 
stones. 

Indirect access is possible. Bile salts, 
given by mouth, will be absorbed in the 
small bowel and carried to the liver via 
the bloodstream. The liver will secrete 
this extra bile salt which reduces the 
relative concentration of the cholesterol 
in the gallbladder. thus allowing slow 
dissolution of the cholesterol stones. 

A world-wide effort along those lines 
has been organised by a drug company; 
Monash, the Australian participant, is 
applying the technique to those patients 
at risk from surgery. 

The team at Monash has also used 
bile salts as a solvent in pat ients where 
gallstones were found in the remaining 
ducts after the gallbladder had been re
moved. In these patients, a temporary 
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drainage tube required for the operation 
provided direct access to the area; a 
solut ion of bile salts was dripped into 
this tube so that the stone was bathed 
in the solution. The stone was com
pletely dissolved in 80 per cent of the 
patients within three weeks. 

Next:-Prevention? 
For the team. a greater challenge 

remains - not cholecystectomy, not 
cure: prevention. 

They have noted, as have others, the 
in creasing incidence of gallstones in the 
well-to-do countries, and the continual 
'refinement' of foods In those areas, 
particularly in the cereals. 

By inference, they wonder whether 
lack of roughage, specifically the rough
age of cereals. bran. could be a modern 
'affluent' deficiency tending towards 
gallstones. 

They are now inqui ring into dietary 
habits of people with a family ' history of 
gallstones. They are also thinking in 
terms of modifying the diet by increasing 
the daily intake of roughage, for example 
a cupful of bran-without additional 
sugar or milkl 

It will be some time. they say, before 
we can report the result of that inquiry. 
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PHYSICS: . 
UNPOPULAR 
SCIENCE? 

The number of enrolments in high 
school physics in Victoria fell in 197" 
and again in 1972 (though 1973 
showed a very slight rise). 

Appa rently , interest in physics has 
declined in spite of the revamping of 
school sc ience courses in the mid '60s . 
specifically aimed at increasing the 
pupil s' interest and participation in 
science, includ ing physics. 

The situation is not un ique to Victorian 
schools, nor is it new. It happened about 
ten years ago in the UK and the USA, 
and led to a decline in the numbers 
taking sc ience and engineering in the 
universities-the revolt against science. 

The situation worries many people, in 
the schools, on the campuses and in the 
professions. 

One of the worriers is Dr. Paul Gard
ner, senior lecturer in education at 
Monash, whose specia l interests are the 
art and science of teaching science, and 
the evaluation of curricula . 

Several explanations may be offered, 
he says: the poor image 01 physics and 
physicists, a modern distaste for science 
and technology, omission from the cur
riculum of the social aspe cts of science, 

But he believes that the classroom 
and the people within it are still the 
central arena for study when we seek 
to explain pupils' attitudes to science; 
so he set out to investigate those 
attitudes and the factors that affect 
them. 

He studied a sample of those who , 
in the second last year at high school 
(form VI. began physics after four years 
of junior science . His sample was 1014 
pupils, from 58 classes in 34 schools in 
the Melbourne metropolitan area . 

He used three measuring instruments, 
in the form of questionnaires: one for 
measuring various aspects of pupils' per
sonalities (for example, mo tivation for 
achievement): one for measuring pupils' 
descriptions of the presentation of physics 
in the classroom, in effect the teachers' 
behaviour ; the third for measuring various 
aspects of the pupils' attitude to physics 
as a subject (the physics attitude index). 

The questions were of the kind that 
required one of five answers. in the 
style strongly agree . . . agree dis
agree ... strongly disagree or not 
sure . 

Such ranked answers lead to the giv
ing of scores, and such instruments lead 
to objective measurement rather than to 
subjective hunch and opinion . 

The most striking result of those 
measurements, Gardner says, was that, 
"a Ithough on entering the course students 
expressed a high level of enjoyment in 
learning physics, eight months later th eir 
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attitude had declined sharply " . 
This decline was shown not only by 

those who dropped physics after form V: 
it was also shown, though less markedly, 
by those who continued with physics 
into form VI. 

Gardner also found that the decline in 
interest or enjoyment was much worse 
in his survey (1971) than his colleague 
Lindsay Mackay found in a study using 
the same attitu.de scales three years 
earl ier. (Mackay is also a senior lecturer 
in education at Monash .] 

Gardner's detailed measurement en
ab led him to relate the decline in interest 
to some pupil/teacher characteristics , 

The most important of these, ha 
found, was the teachar's skill in organ
ising his material. But other factors 
turned up In -the analysis. 

Teachers who were serious and who 
stressed the importance of work tended 
to ma lntain enjoyment in pupils who were 
themselves serious; but in less serious 
pupils, the same teacher behaviour pro
duced a sharp decline in enjoyment . 

Comparing his work with Mackay's 
earlier work us ing a variety of curricu.la , 
Gardner is able to say that the effects of 
teacher behaviour on pupils' enjoyment 
of physics are much greater than the 
effects of introducing new instructional 
materials. 

" It is therefore naive to believe," he 
says, " that simply changing the curricu 
lum will bring about dramatic changes in 
pupils' attitudes ." 

Although it is probably more difficult 
to change the teacher than to chanqs the 
curriculum, Gardner's work suggests that, 
if we w ish to bring about more enjoyment 
of science subjects, we ought to con
centrate more heavily on the education 

The attractio n 01 mag netism in a secondary sc hool physics c lass , But is of the teachers . ph ysics as a subject proving suffi ci ent ly aUrac /ive ? 

RESEARCH ON THE RECORD
 
Monash has recently published a 

full survey of its research work in all 
departments. 

Under the title "Annual Research 
Report", this covers the year 1973, and 
is the first of an annual series. 

The main purpose of the report is to 
"put on record" so that, at the least, 
Monash will know what Monash does. 

In due course it will be found in the 
libraries of other universities and research 
cehtres-in Australia and overseas-and, 
no doubt, in the departments of fr iends 
and compet itors all over the world , 

The entries range in size from 5 column 
cms for Indonesian and Malay and for 
philosophy, to 80 column ems for elec
trical engineering, 100 for medicine (at 
the hospitals). and 180 for chemistry in 
the faculty of Science. 

The entries for each department show 
first the areas of research interest in the 
department, ranging fr~m a few lines for 
some of the smaller departments in Arts 
to two pages or more for each of chemi-
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cal , civil and electrical engineering, and 
six for chemistry. 

Thirty-seven books, from slim volumes 
to substantial tomes, were published 
during the year with Monash academics 
as authors or co-authors, editors or co
editors. Twelve came from the arts 
faculty. 10 from economics and politics, 
four each from education, law and 
science, two from medicine , and one 
from engineer ing. 

Professional papers 
But reputation in research depends not 

on the writing of books (a book crystal 
lises the present state of accepted 
knowledge) but on the writing of pro
fessional papers for the learned journals. 

It is those papers, not review articles 
or restatements of old themes, that 
establish priority in research and the 
advancement of knowledge. 

The present report makes no distinc
tions between those writings, lumping 
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them all as "articles": 333 from the 
fa culty of medicine, 275 from science, 
133 from engineering, 127 from arts, 
88 from economics and politics, 39 from 
education and 22 from law . 

In the humanities. most papers repre
sent the work of a single author. But in 
the sciences. so much work is done by 
teams that it is fashlonable these days. 
and correct, to l ist as authors all those 
professionals who shared in the work. 

In the list of more than 1000 articles, 
two and three co -authors are common; 
four and five not rare (70 with 4 co
authors or co-editors, 23 with 5). Six 
art icles had six co-authors, diminishing 
numbers for 7 and 8 ; three had 9 co
authors, while one (in chemistry) had 10. 

The remaining entries. under each de
partment, list the theses accepted for 
higher degrees: 72 for masters (nearly 
half of them in economics and politics). 
and 95 for doctorates, all but two being 
Ph.D.s, nearly half in science. 

Copies of the report may be obtained 
from the Publications Officer, Monash 
University, Clayton, Vic, 3168. 
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