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Assembling genes to order
 
where. And enzyme proteins themselves 
are built usingenzyme-controlled reactions 
and are based on templates contained in 
the structure of the DNA. 

Th e length of DNA that forms the 
pattern for one protein chain is known as a 
gene. Thu s, as the repository of the plans 
for building enzymes, the genes comprise 
the complete plans for an organism. 

In the past three decades biochemists 
have learned an enormous amount about 
the chemistry ofgenesand the construction 
of proteins . It all began with the 
unravellin.g of the structure of DNA by 
James Watson and Francis Crick. But 
there has been an explosive growth of 
knowledge in. the past fifteen years since 
researchers took the very enzymes with 
which the cell itself manages DNA and 
used them to manipulate genetic material 
artificially. This is known commonly as 
genetic engineering. 

In multicellular organisms the DNA 
which forms the genes is organised into 
very long strands called chromosomes 
which are located in the part of the cell 
known as the nucleus. DNA is constructed 
from two pairs of the distinctive chemicals 
called nucleotide bases - adenine and 
thymine, cytosine and guanine. Wat son 
and Crick found that the molecule typical
ly was a double-stranded spiral chain of 
these bases. 

But the order of the bases in DNA is 
highly specific because it is a code for 
produ cing proteins. Pr oteins, hence 
enzymes, are long chains of an assortment 
of 20 different amino acids. The order of 

Continued overleaf 

CONTENTS
 
•	 Applying the law 3 

•	 Pool of solar 
research 4. 6 

•	 Second-class 
mammals? 6 

•	 ANZAAS courts 
ASEAN 7 

•	 The grantsmanship 
game 8 

A TEAM OF Monash biochemists has 
become the first group in Australia to 

build a complete working gene. 
And the way it tackled the task - using 

a specially written computer program to 
help design and construct the gene in the 
most efficient way - has put the Monash 
Centre for Molecular Biolog y and 

edicine in the forefront of the handful of 
iboratories worldwide capable of such 

work. 
Since making the gene, the group has 

tested it in the laboratory and confirmed 
that it works as expected. "We have 
mimicked the whole of the genetic process 

next step will be to try it out in a living 
cell," he said. 

T he team , wh ich included post
graduate student David Gearing from 
England. organic chemist Dr Gabrielle 
McMullen. and biochemists Drs Rod 
Devenish and Mart in Tyrnms, built the 
gene as a tool to probe the genetics of the 
cell 's energy product ion units , the 
mitochondria. 

To a biochemist. a living organism is 
simply a giant series of complex chemical 
reactions. 

T hese reactions occur only in the 
presence of protein catalysts called 

in vitro." said team leader Dr Phillip enzymes. It is the enzymes that determine 
Nagley, a Reader in Biochemistry. "The what reaction will take place. when and 
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each group of three bases on a strand of 
DNA is a "codeword" for a specific amino 
acid. So the order of bases in the DNA 
determines the order of the amino acids in 
a protein chain, and thus the structure of 
the resulting protein. 

Wh at the Monash team has done is 
work out the correct code to produce the 
protein chain they wanted, and then used 
th e special computer program to 
determine how to make the required DNA 
chain most efficiently by stitching together 
smaller chains. After building the chain, 
the group has shown that it not only prints 
off the right code, but also that it forms the 
correct protein chain in the test tube. 

Th e protein they produced is part of a 
very important enzyme which allows cells 
to store the energy produced by burning 
sugar , a process which takes place in the 
mitoch ondria outs ide the nucleus. 
Curiously enough the mitochondr ia 
contain their own sets of genes which are 
used to manufacture a few of the many 
enzymes they use. 

The gene made at M onash mimics one 
of the mitochondrial genes. In fact, the 
Monash Biochemistry Department - in 
which the Centre had its roots - is a 
world leader in research on mitochondrial 
genes. 

"M itochondrial genes are locked into 
the mitochondria and the mitochondrial 
membrane has proved an intractable bar
rier to the introduction of DNA into the 
rnitochondria from the outside." But genes 
in the nucleus code for many of the 
proteins used in the mitochondria and the 
protein chains are manufactured in the 
body of the cell outside the mitochondria 
and must be taken in. 

So the team decided to design a gene 
which mimicked a mitochondrial one, and 
which could be used to produce a protein 
chain which would be taken up by the 
mitochondria. 

But that threw up a whole lot of 
problems. Although the protein chain was 
small, 48 amino acids long, it required a 
DNA chain of at least 144 bases long with 
no mistakes. And the DNA chain had to 
be designed so bits could be added to it. 

Then, in order for the protein chain to 
get through the mitochondrial membrane 
an extra section 40 amino acids long had 
to be attached. Th is segment, known as a 
transit peptide, acts as a luggage tag. It 
recognises and attaches to a receptor site on 
the mitochondrial membrane and is then 
fed through the membran e dragging the 
enzyme protein chain behind it. 

Th ere was anoth er pr oblem. The 
enzyme protein chain works in waterless 
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• The gene builders: From left. Dr Phillip Nagley, the DNA synthesiser. Dr Gabrielle McMullen. 
and Mr David Gearing . Picture TONY MI LLER 

conditions, but was to be manufactured in 
water. So the tran sit peptide was designed 
to allow it to dissolve. Still other pieces of 
chain had been included to signal the cell 
to build the gene product. 

On ce David Gearing had drawn up the 
complete DNA chain to include all these 
featur es, it was up to the expertise of 
Ga brielle McMullen to manufacture it. 
She was ably assisted by an expensive 
piece of equipment called a DNA 
synthesiser, bought with about 560,000 
from the university's major equipment 
fund. 

But the machine is limited in the size of 
chain it can make. Because the yield of 
each reaction is less than 100 percent, after 
about 40 additions to the chain the 
amount of product becomes very small. So 
the whole chain, hundreds of bases long, 
had to be built in sections, which is where 
the new computer program came in. 

Wh en fed information on the design 
and structure of the chain, the program 
helped Gearing to decide what would be 
the most effective units to build so that the 
reactions to 'piece them together would 
give the highest yields. "Using the 
program our yields were so large. they 
surprised even us," Nagley said. 

W ith the gene and Its protein product in 
hand, the team can begin probing the 
secrets of the mitochondria by seeing the 
effects of controlled changes in the protein 
and its tran sit peptide. "There is no other 
way of studying this at present, and we 
hope to do it with other genes as well." 

Th e success of the project has much 
wider implications for the Centre, Nagley 
said. " W e have developed a very specific 
technology which should allow us to build 
genes for any purpose whatever. For 
instance it could be used to synthesise 
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protein. products required for phar
maceutical reasons and now available only 
in small amounts - or even for the 
production of novel products." 

One of the aims of the Centre, which is 
directed by Professor Tony Linnane, is to 

c~-opera te with industry in developing 
biotechnology. At present, for instance, one 
of the researchers is a scientist seconded 
from Carlton and United Breweries. The 
Commonwealth Serum Labor atories 
finances new product development at the 
Centre on an ongoing basis. 

Nagley said designing and constructing 
short DNA chains is proving very helpful 
10 research. Such chains are used to alter 
the structure of pre-existing genes or as 
bridges to join disparate DNA chains, he 
said. And they also are helpful for fishin 
out individu ~( genes from a complex 
mixture and 10 DNA sequencing work. 

Th e gene construction project already 
has been important to interferon research, 
another area in which the Centre is at the 
forefront. 

Interferons are proteins which cells 
manufacture as a defence against viral 
infection, and recently have been the 
subject of much excitement in medical 
circles. 
. A group led by Tony Linnane has 
Isolated human interferon genes, and is 
studying specific regions of the interferon 
p:oteins todetermine their role in curbing 
Vira l infection and arresting the growth of 
cancer cells. • 

T he gene construction gro up 's work is 
supported by the A ustralian Research Grants 
Sc:bem e ~nd a report has been published in 
Biochemistry International. Results of the 
rese.arcb W i ll be presented at fo rtbcoming inter
national conferences in the US, Italy and T he 
Neth erlands. 

JULY 1985 



---

Applying the law in a changing world
 
W H AT EVER people's views on in 

vitro fertilisation, the drafting of a 
rational bill to regulate its practice 
demands both considerable legal skill and 
a profound understanding of science. 

And the more complex and 
technological our society becomes. the 
greater will be the need for lawyers and 
legal knowledge in fields such as medicine, 
science, engineering and business. 

S o Monash U ni ver sity 's David 
Derham School of Law has established a 
Centre for Commercial Law and Applied 
Legal Research. " It's an answer to 
Government demands that universities 
become more concerned with their respon
sibiliry to the community at large, and it 
recogni ses ou r rel ationship with 
government, business and the legal Irater
jiry," the Dean of Law, Professor Bob 

Baxt said. 
Baxt said the centre would involve itself 

in bringing importan t legal experts to 

Australi a, organising workshops and 
seminars, and sponsoring research. In a 
way, he said, it simply formalises and 
furthers things the Mon ash law school was 
already doing. 

"We have run many seminars and 
workshops in the last five or six years, and 
our trade practices workshop has been 
g010g 10 years." In fact, the workshop has 
become a must for members of the Trade 
Pr acti ces Commission, relevant 
Government departments and prominent 
trade practices lawyers. 

Such is the reputation of the Monash 
law school, the Victorian Government and 
20 businesses from Melbourne, Sydney, 
Adelaide and Perth , including Rothman s, 

l vu stralian Guarantee Corporation, 

• Professor Bob Baxt, Dean of Law 

Monier Ltd and Telecom Australia have 
paid $5000 each to becomesponsors of the 
centre. " I 've never regarded the Monash 
Law School as being an exclusively 
Melbourne faculty but as potentially a 
national law school," Baxt said. 

For their money the sponsors will 
receive preference for places at seminars 
and workshops, and a copy of all the 
publications of the centre. 

T he centre will develop joint programs 
and share visitors with the Faculty of Law 
at the University of Western Australia. 
Already it has links with various United 
Na tions bodies and with the Swiss 
Institute for Company Law, and a joint 
arran gement with the Centre of Commer
cial Law at Qu een Mary College, Univer
sity of London. W ith the exception of a 
couple of Americ an universities and 
London, there are no other equivalent 
comm ercial law centres in Engli sh
speaking world. 

And the Monash centre has the benefit 
.of close contact with the Centre for Policy 
Studies in the Faculty of Economics and 

Politics. The two centres jointly publish 
the influential journal, Australian Tax 
Forum, and this year both will benefit 
from the visit of Professor Neil Brooks, an 
eminent tax lawyer and adviser to the 
Government of Canada , who has been in 
Canberra working with Treasury on the 
Tax Summit. 

Oth er scholars due at the commercial 
law and applied legal research centre this 
year include Professor Louis Loss, an 
American expert on securities and com
pany law; Professor Michael Botein, a US 
media law special ist, who will be 
sponsored by News Corporation Ltd in 
conjunction with the launching of 
AUSSAT ; another American, Professor 
J ohn M orris, who will give a workshop in 
Laun ceston on sports law and the 
distinguished Japanese scholar, Professor 
Iwasaki. 

Although th e centre has been 
established for a three-year period only at 
this stage, Baxt has great hopes for per
manency. And he also makes no secret of 
the fact that he sees it as a way of making 
money for the Law Faculty. "We need the 
money particularly for the Law Library. 
Th e library is our laboratory. Without it 
we're dead.'\ :- 'J' . 
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Statistical gain for Monash
 
Statistically speaking, Melbourne IS 

rather well off. More than half the 
statisticians in Australia are trained .in 
the Melbourne area, and about a quarter 
of Australia's statistics research effort is 
concentrated there. 

And that dominance looks set to 
cont inue, give n a recent Federal 
Government decision to support the 
establishment of a Joint Centre for 
Statistical Sciences to be based at 
Monash, La T robe and Melbourne 
universities and the Royal Melbourne 
Institute of Technology. 

The joint centre will be one of seven 
key centres of teaching and research 
which will share about 53 million in the 
next three years. T he Govern ment 
recognised the role of sta tist ics in 
technical and commercial decision-

making, and particularly in helping to 
improve quality control. 

Key centres aim to improve teaching 
and research standards, help tertiary 
institutions respond to demands for their 
expertise and promote co-operation 
between higher education and industry. 
They are not the same as centres of 
excellence which are concerned solely 
with pure research. 

The joint centre brings together and 
integrates unde r one umbrella 
organisation two initiatives which were 
al ready being undertaken by the 
institutions. 

The first was to offer a coursework 
Masters degree in statistics, Before there 
was any talk of key centres, the statistics 
departments at the three universities 
already had decided to provide such a 

course on a sharing basis. It was to be 
focussed very much around the 
application of Statistics . And the 
universities had even changed their 
regulations to make it possible. 

The second ini tiative was the 
establishment of statistical consultancies 
for industry. RMI T Statisticians have 
been involved in that institut ion's 
consultant company, Technisearch Ltd, 
and the University of Melbourne set up 
its Stat istical Consulting Centre last year. 
There were plans for others. These 
statistical activities will now be co
ordinated, and used to provide case 
histories and problems for the Masters 
course. 

The aim is to make the joint centre 
self-supporting within the three years of 
the announced Federal program. And 
those involved think that statistical 
consulting in Melbourne could be worth 
up to $1 million a year. • 
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T H E MOST recent report of the 
V ictorian State Auditor-General 

roundly criticises the solar-heated State 
Swim ming Centre in Batman Avenu e. 
Among its problems have been a leaking 
pool and poor control systems on the solar 
collector. 

It is not hard to understand why some 
of the difficulties arose , given that there has 
been almost no systematic research into the 
construction of solar-heated pools . But a 
team of Monash physic ists and engineers 
has been working to change all that. 

At the end of the year it will complete 
the first comprehensive study of solar
heated pools in the world and one of the 
few complete studies of energy flows into, 
out of and within a building. 

Already the study has found that a 
relatively inexpensive black plastic per
forms extremely well as a solar collector, 
and that careful operation of pools is as 
important as good design in saving energy. 
For instance, the study has determined 
that , contrary to conventional wisdom, 
switching off the pool heating system at 
night can be done without causing 
condensation problems and results in a 
dramatic reduction in energy bills. 

With about $100,000 from the 
National Energy Research, Development 
and Demonstration Council (NERD DC), 

Monash develops ~ 
of solar resean 

When Monash students decided to build a solar-heated swimrni 

the gr oup embedded sensors into the 
huilding during construction so that a 
complete energy audit could be carried out 
on it while it was operating. The team 
even buried heat sensor s under the pool 
area before the bottom of the pool was 
poured; and it used an anemometer to 
measure windspeeds outside the building. 

Data on temperatures, heat flows, gas' 
and electricity usage and humidity fed into 
a computer which recorded and put them 
together. 

The director of the project, so la r 
phy sicist Dr Logan Francey, said : "The 
results of the study will be applicable to 
buildings generally. For instance, we now 
ha ve a body of knowledge about the loss of 
heat from the base of a building. No-one 
has ever collected that information before. 
We expect that to be widely applied in 
answering the question of whether it is 
worthwhile insulating a basement or not. " 

The Monash Swimming Complex was 
built with money from University Union 
dues and opened in September 1982 . The 
building contains a six-lane 2S-rnetre pool 
with a smaller, shallower leisure pool 
a ttached. There ar e also two saunas , a spa, 
changing rooms, a small sundeck, a shop , a 
lounge and sundry offices, storage and 
meeting rooms. 

Energy conservation and the solar 

staff members secured Federal money for the first cornprehensi: 
building in the world. More than six years later they are cIOI 

their findings. 

heating were adopted as fundam ental 
requirements for its design . 

In the design stage a technical advisory j 
comm ittee was set up wh ich included , in I 
addition to Dr Francey, the Chairman of \ 
the Physics D epartment, Profe ssor Fred J 
Smith, and Mr Bob Gani and Associate 
Profe ssor Arthur Williams of Mechanical 
Engineering, all of whom have res ch . 
interests in solar energy and el,_.gy 
conservation. Its aim was to try to ensure 
that a potentially high energy usage 
building became a low energy usage one, 
and to achieve that the committee was 
assisted by Mr Charles Ambrose of 
Mechanical Engineering who checked all 
the heating and ventilation calculations. 
- The complex is fully insulated 

throughout with double-glazed windows 
and cavity brick walls. Heat from the 
exh au st air is conserved by means of a 
rotary heat exchanger to warm incoming 
fresh air. 

Water for the pool is heated using a 250 
sq uare metre solar collector on the roof 
backed up by a gas furnace . The solar col
lector was designed and manufactured by 
two former Monash students who are the 
principals of Somer Solar Installations Pty 
Ltd. It made use of a novel , . ht, 
inexpensive, black rubber-like y. .r ic 
which was extruded as a flat sheet with 

• The Monash Swimming Complex showing the solar collector on its roof . PIctures: STEVE MORT ON 
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parallel tubes running through it. 
"We've tested it and found it very 

efficient and durable." Fran~ey said. "It's 
almost indestructible and resistant to at
tack from chemicals - ." including chlorine 
- and ultra-violet light, which means it 
does not degrade much in sunlight." 

The results show the material has an ef
fic' y comparable to that of the more 
us~all-metal flat-plate collectors, and it 
is much cheaper. "We learned that this is 
a good collector - much better than we 
thought," Francey said. . 

With the monitoring system in place the 
team could keep a running check on how 
the pool was performing. If anything went 
wrong, such as the day a pump failed and 
water started boiling in the solar collector, 
ir could be quickly diagnosed and fixed. In 
fact, many of the study'S most important 
findings came from the day-to-day checks. 

For instance, it became evident that a 
significant part of the energy bill was spent 
on the gas used to keep the pool heated at 
night. So, against all conventional advice, 
the research team decided to experiment 
by switching the heating and ventilation 
off between 10 p.m. and 6 a.rn. , the hours 
when the pool was closed. 

-r- ! big danger was that evaporation 0 

fro'._ (he warm pool would cause huge 
condensation problems as the fabric of the 
building cooled down at night. This 
problem was averted by putting a 
polypropylene blanket over the pool. 

! 
The blanket not only prevented 

evaporation, but insulated the pool itself, 
slowing heat loss. With the blanket in 
position the pool temperature drops only 
about 0.2 degrees Celsius. 

In the five months after the experiment 
began (October 19B4-February 1985) the 
solar contribution to the average pool 
heating load leapt from 29 per cent to 85 
per cent. About the same amount of solar 
energy was collected as in the previous 
year, so the saving was due to withdrawal 
of the gas heating at night. 

What happens is that, although the pool 
needs to be heated more than usual in the 
early morning, this can be done by the sun. 
The scheme actually allows more of the 
solar energy collected to be used. 

Checking data collected by the 

• ABOVE, The swimming pools tucked in their polypropylene blankets overnight. 

BELOW, Monthly amounts of gas and solar energy used at the complex. Note the small 
consumption of gas beginning October "1984. 
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monitoring system has led to a number of 
orher changes which have reduced energy 
consumption and saved money. For 
instance, the installed mechanical control 
system was found to be unreliable, leading 
sometimesto water being pumped through 
the solar collector at night, which actually 
cooled the pool down and increased the 
load on the gas heating. 

If the monitoring system had not been 
in place, this could only have been detected 
as an increased energy bill. Instead. the 
original control system was replaced with 
an electronic one. 

A minor change to the flow of the hot 
water pipes leading to the pool, the air 
heating, the spa and the domestic hot 
water reduced circulation, and hence heat 
loss in the system, saving S1000 gas a year. 

Complete results of the study will be 
published after the end of the year, and 
they should be of worldwide interest. 
Logan Francey said: "We now have three 
years' worth of continuous data measuring 
performance of the pool which will be 
invaluable to swimming pool designers 
and operators." 

• Dr Logan Francev supervises former physics 
PhD student Peter Golding in taking ground 
temperature measurements at the pool. 
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• Associate Professor Tony Lee of Zoology. and fr iends. Picture: RICK CROMPTON 

Marsupials beat the cringe
 
M ANY PEOPLE regard Australian 

marsupials as quaint animals, 
surviving only because a long time ago 
they were marooned on a remote 
continent. 

But Associate Professor Tony Lee of 
Zoology and one ofhis former students, Dr 
Andrew Cockburn of the Australian 
National University, have written a book, 
'The Evolutionary Ecology of Marsupials' , 
which views things somewhat differently. 

"T his is the first serious book on the 
ecology of marsupials as a whole group. If 
you lookat the ecological strategies of mar
supials, the way they play out their lives, 
and compare them with other mammals, 
it dispels the second class citizen myth," 
Lee said. 

The book puts together and analyses 
what we know about the origins of the 
marsupials, the way they fit into their 
environment and their relationships with 
other plants and animals. It is geared to 
the senior undergraduate or graduate and 
seeks to point out the gaps in our 
knowledge of these complex animals. 

Marsupials differ from what we con
sider ordinary mammals in the way their 
young develop. Instead of growing in the 
womb to the point of independent 
existence, marsupials are born at a very 
rudimentary stage and complete their 
development to independence outside the 
mother's body in a pouch. 
MONASH REVIEW 

They occur not only in Australia, but 
also in South America and New Guinea, 
and the book integrates what information 
there is on these non-Australian mar
supials. 

Tony Lee said there were a number of 
important threads running through the 
work. "Unquestionably marsupials display 
an enormous amount of variation in life 
history strategies. 

" But their range of forms is quite clear
ly not nearly so impressive as the placental 
mammals. There are no truly aquatic 
marsupials, no flying marsupials, no large 
marsupial carnivores. It's our view that 
one of the most important limitations 
placed on marsupials is the very long time 
period required to produce a litter to the 
stage of independence. 

"W e point to the great potential value 
that marsupials have for helping us 
understand biological problems, because it 
is possible to trace animals right from the 
litter and determine kinship relationships 
in a way that you are often not able to do 
with other mammals. 

"T he most valuable thing that writing 
the book did for me was to indicate those 
areas which required further research." 

Lee is half-way through writing another 
book - on the natural history of mar
supials. • 
'The Evolutionary Ecology of Marsupials' is 
published by Cambridge University Press and 
will be released within two months for 149.50. 
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Tom Roberts: a 
complete picture 

Much of how we picture Australia around 
the time of Federation comes to us in the 
images of T om Roberts, 

Founder of the Heidelberg School, 
recorder of the opening of the first Federal 
Parliament, dominant Australian artist of 
his period, friend of important politicians, 
T om Roberts is the first Australian painter 
for whom a complete critical and 
descriptive catalogue has been compiled. 

In two volumes with about BOO plates 
of his work and 90 historical photographs, 
this mammoth work took Helen Topliss, 
formerly of the Department of Visual Arts, 
nearly six. years to complete. 

"Most books about art ists go with th ,~ 
major works. and that often simply leads 
to cliches. In order to really find out about 
an artist, you have to excavate the unusual 
works, many of which will have fallen into 
oblivion. 

"But once all the pictures are together 
in chronological order, then you can really 
appreciate his or her career. New points 
come to light. You get a sense of the person 
and the dynamics of their work, even to 
the point of being able to take a punt on 
dating undated work." 

The search for Tom Roberts ledTopliss 
to Great Britain and further. She found 
two Robens paintings hanging in a 
mediaeval castle near Crieff, northwest of 
Edinburgh in Perthshire, Scotland. There 
are other paintings in the US, Canada and 
New Zealand. 

• Detail from 'Shearing the Ram', a Roberts cliche. 
Picture' The National Gallet)/ of victena 

" T om Roberts was an extremely 
likeable man, modest and, in his heyday a 
powerful figure. People looked up to him. 

"He cared very much about the 
Australian identity, and also about art as .a 
profession. He was very conscious of his 
role as a recorder and projector of 
Australian life." • 
He len Topliss' research was finan ced by the 
Australian Research Grants Scheme. H er two
volum e book. 'Tom Roberts. A Catalogue 
Raisonne', will be released by Oxford Univer
sity Press on July J I, and will sell for about 
$/50. 
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Australian scientists court ASEAN
 
T H E QUALITY of Malay kampong 

folk music would not seem to have 
much to do with this year 's Australian and 
N ew Zealand Association for the 
Ad vancement of Science (ANZAAS ) 
Festival of Science, but the future of such 
mu sic might well be determined there. 

An ASEAN Interaction will be an in
tegral part of the Festival, and one of the 
topi cs under discussion will be how 
Au stralia, New Zealand and the ASEAN 
nations can co-operate to preserve and 
conserv e the traditional arts and languages 
of all three areas . 

•	 ASEAN Intera ction participant. Dr Nay Htun of 
the United Nations Environment Program . 

Held at the Victorian Arts Centre on 
W ednesday, August 28, in the middle of 
the festival week, the interaction will be a 
high pr ofile event bringing more than 50 
top scientists of the ASEAN region 
togeth er with their Australian and New 
Zealand counterparts to discuss problems 
of mutual interest. 

The organisers see it as a 'J ewel in the 
=rown' of the festival and are hoping that 

the experience will develop into something 
permanent. 

It is to be opened by the Governor
General, Sir Ninian Stephen, and there 
a re plans for the final session to be held in 
the presence of the prime ministers of both 
Australia and New Zealand and televised 
throughout the region. " 

The executive secretary of the festival , 
Mr John Thompson, said : " It will be a 
scient ific meeting, not a political or 
governmental forum . And it has been 
organised as a true interaction. We'll be 
talking about our own problems as well as 
listening to theirs. 

The idea for the interaction sprang from 
the realisation that this year's program for 
the ANZAAS Festival of Science congress 
to be held at Monash University contained 
a number of sessions of interest to South
East Asian scientists and to which they 
could contribute greatly - topics such as 
(he preservation of rainforest and the 
exploitation of ocean resources , for 
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example. One of the tenets of the AN
ZAAS charter is to foster communication 
between scientists and the general public in 
Australia, New Zealand and neighboring 
counrnes. 

On this basis, John Thompson and the 
ANZAAS congress director, Professor 
John Swan, set about getting support for 
the idea. And they managed to coax 
$55,000 from the Australian 
Development Assistance Bureau (ADAB ) 
and a furth er $10,000 from the Ministry 
of Science to go tow ards flying about 50 
scientists from the ASEAN region to 
Melbourne to tak e part in the interaction. 

The heart of the interaction will be 
workshops on five areas of concern : 
Science and technology, economics, 
human resources, the environment, and 
culture and heritage . Each of these ha s 
been organised by an Australian convener 
in consultation with an ASEAN and a 
New Zealand counterpart. Those taking 
part will be the best people in their fields, 
and an open invitation has been sent to 
scientific societies and universities in the 
ASEAN region to finance their own 
delegates in addition to the 50 whose way 
has been paid by the interaction 
organisation. 

Perhaps it is not surprising that an idea 
such as this stemmed from Monash 
University with its large foreign student 
community and considerable academic 
interest in South-East Asia . Not only does 
the university have a Centre for South
East Asia studies and a Department of 
Indonesian and Malay , but also 
Departments of History, Geography , and 
Music and a Faculty of Economics and 
Politics with research priorities in the 
ASEAN region. 

Two of the five Australian conveners 
ar e from the university, including that of 
th e cultural heritage workshop , Dr 
Margaret Kartomi. 

" W e have to put up arguments to 
convince governments and aid agencies of 
the need to spend time, effort and money 
on conserving the hundreds of cultures and 
languages of our region. Art forms can 
sha pe or change people's thinking. A 
country wanting to improve its image can 
do this partly through the human face of 
the arts ." 

The workshop will contain parallel 
sessions on the visual and the performing 
ans. Topics for the papers include 
everyth ing from Australian migrant music 
to Sarawak carvings. Each speaker will be 
expected to sum up the state of the art , put 
forward arguments for the need to 
conserve it and suggest actual programs or 
projects to help achieve this . The findings 
will be reported back to the whole 
interaction , 

7 

I n addition, the cultural heritage 
workshop has acted as a focus for other 
activities. The Musicological Society of 
Australia is to hold a conference three days 
ea rlier, and the theme of one of its sessions 
will be preservation and conservation of 
the traditional musics of Asia. And there 
will be a three-week exhibition of the 
musical instruments of Indonesia at the 
Gryphon Gallery of the Melbourne 
College of Ad vanced Education in August. 

But the AS EAN Interaction is only one 
uf four components of the Festival of 
Science. There is the congress itself, which 
this year the organisers have set out to 

make so top ical that the general public will 
be prepared to pay $8 a half-day session 
($ 5 for students a nd social welfare 
recipients) to attend. 

A C om munity Science and Technology 
Program of more than 100 free events, dis
play s and demonstrations allov er 
Melbourne has been arranged for the week 
of the Festival of Science. And there will 
be a special Youth ANZAAS program to 
which students in year I I from every 
secondary school in Victoria, as well as 
others from all over Australia, New 
Zealand and possibly Papua New Guinea, 
will come. 

John Thompson freely admits that, with 
the ASEAN Interaction , he is trying to 

broaden the base of ANZAAS. "Our 
nearest neighbours are a successful 
coherent group , the members of which 
have a combined population equal to that 
of the USA and Canada. Not only do they 
provide an enormous market, but they 
already are producing goods and services 
in a number of ways that we can learn 
from ." 

Who knows? Perhaps in future years 
we will be trying to pronounce the word 
ANZASEANAAS. • 
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For nearly 20 years Professor Ken Hunt. the foundation Dean of Engineering, has been 
observing how engineering research is financed in American universities. He is concerned at the 
impact the US grants systems has had on the quality of research. Are we In Australia also now 

succumbing to the ailment he calls 'grantsmanship' ? 

Playing the grantsmanship game
 
, The first longish period 1 spent in the 

USA was in 1967, supported at Georgia 
Tech by a nice open-ended National 
Science Foundation grant. A glorious 
federally-funded research building was 
completed, and many of us moved out of 
our old offices into it. 

Of course those academics without 
research grants stayed behind carrying the 
main burden of the undergraduate 
teaching. Success in 'grantsmanship ' in the 
US means an outside salary contribution 
to relieve you of some - even all 
routine undergraduate teaching. 

So a split was noticeable; the 100 
percent pedagogues doing teaching and 
curriculum planning versus the clever 
researchers and their graduate students in 
their spick-and-span enclave. 

By 1972 .. - my next extended visit to 
another university in the USA - things 
were tougher. Federal agencies were under 
pressure because their earlier generosity 
had yielded few 'relevant and applicable' 
results. Various benefit-to-cost ratio in
dicarors of researchoutput showeda steady 
decline. 

So, of course, you now had to write 
'clever' research proposals, and predict 
your 'success'. Then, as soon as you landed 
a good-sized fish, you had to bait your 
hook for another one rather than do a 
proper research job on the first. That job 
could be left to your graduate students, 
and the program, now almost inevitably 
derivative, could proceed happily without 
much intellectual input. 

On my way back home in October 
1972, I went to a conference in San Fran
cisco, and was offered the floor for part of 
[he opening session. So, knowing 1 had 
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many friends in the audience, 1 dared to 
criticise 'the system', even to the point of 
naming a very well-regarded researcher, 
imagining him to be summoned by his 
department head and told: 'I know your 
research is pretty feeble, but you've got the 
knack of writing good proposals. The dean 
isgoing to cut our budget in half unlesswe 
can land something right away. It doesn't 
matter what it's about, but make it look 
good.' 

Those at the conference lapped it all up 
with glee, and my short address appeared 
in print in a journal published by a well-
known firm that had itself attracted my 
criticism for providing the means for • Dr Ken Hunt, Professor of Mechanics 

satisfying the 'publish or perish' malady. 
Thirty years ago, things were different. How much that is published in learned 

Now there is a real need to infuse new journals is junk? I fear quite a lot is. 
spirit into our curriculum, not just into Nobody can deny that the computer has 
final year, but much earlier. It may be that helped engineering research to make great 
in Australia we are doing this better than strides. But there is a temptation to 
in America. 1 sense, however, that we are become besotted with the terminal, and to 
losing the urge. use it as a substitute for thought. 'I was too 

In my more recent spells in America, I busy to think, so 1 took refuge in action'; 
have enjoyed myself enormously working these warning words are written on the 
with people who have had to survive in board in my room. 
spite of the 'grantsmanship' system, and With a computer package one can 
who work extremely hard. I greatlysimulate many mechanical phenomena, 
appreciate their generosity towards me. but rhe validity of the simulation needs 
But the rules of the 'grantsmanship' game somehow to be checked against reality. In 
are certainly not relaxing, and thethe rush to meet some deadline such 
pressures against academic integrity arechecking is an embarrassment. 
high. --..The segregation trend 1 mentioned, 

I shall be accused, I know. ofoverstatin. reachers versus researchers, has. 1 believe, 
the case. Others will say that in their fieldshad a harmful effect on that mainstay of 
everyrhing is fine, that there's nothing to teaching, the undergraduate textbook. 
worry about. All I can do is try to give a Many of the newer books are glossy 
personal impression. with some hyperbole updates of earlier editions, written more by 
perhaps, and to sound a warning. teachers lured by royalties than by 

In Australia, untagged research money thoughtful researchers lured by grants, 
is being siphoned off. We are told that we 
must prise our research funds out of 
government agencies or private industry. 
We are being inundated with proposal 
forms and deadlinesfor progress reports. A 
research-funding bureaucracy is growing. 

How can that difficult thing called 'ac
countability' be measured in academic 
institutions? One thing we can be sure of is 
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that there will be specious elements in any 
system of scholastic accountability, and 
that the more bureaucratic our research 
agencies become, the greater will be the 
efforts to 'beat the system' and the higher 
the cost to the taxpayer. 

And, at the end of the day. will we real
ly be able to say that our research output 
has been any better? , 

8 Printed by Standard Newspapers for MONASH REVIEWMONASH REVIEW 


