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Practical application of a new method of 
structural design developed by Dr. G . r. 
N. Rozvany in the Department of Civil 
Engineering at Monash University could 
save as much as two-thirds of the steel 
reinforcement used in certain types of 
concrete slabs. Significant savings of mat
erials should also be possible in many 
other types of structure. Research projects 

now under way in th e Department aim 
at applying the theory to a wide range of 
concrete and steel designs. Six graduates 
studying for masters degrees or doctor
ates in civil engineering are now exploring 
a number of applications of the concept. 

Trial-and-error has become progres
sively less important in building over the 
past century. Engineers are now able to 
analyse a proposed structure, deterrn ine 
the forces and deflections in it, and 
predict the possible forms of loading that 
would cause it to collapse. But even with 
the aid of such theoretical analysis, some 
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Preparation of an experimental concrete 
slab based 0 11 the new m ethod of design. 

trial-and-error is still necessary at the 
design stage . The final design is seldom 
achieved until the alternating processes of 
choice of structural form and analysis 
have been repeated a number of times . 
When a design is agreed upon, it is 
impossible to judge (except in very simple 
cases) whether it is truly "optimized" and 
is the most economical solution to the 
particular problem. 

Fairly recently a so-called "d irect de
sign" 'method has become widely-accepted . 
The designer first calculates the various 
forms of forces that arise from the loads 
the structure will have to carry, and then 
designs the component parts of the struc
ture progressively. 

However, this system still pre-supposes 
the basic form of the structure and the 
means by which the loads are applied to 
it. Dr. Rozvany's new technique, on the 
other hand, allows the designer to cal
culate in advance the best distribution of 
forces and the best arrangement of the 
structure to minimize the use of one or 
more structural materials. This advance 
was made possible when he developed a 
special calculus (of non-differentiable 
functions) at Monash in 1967. 

The Department of Civil Engineering 
has already demonstrated that Rosvany's 
method can be applied to a number of 
forms of concrete slab and is currently 
extending the research to optimum-vol
ume designs for factory frameworks and 
steel and concrete grillages. 

It hopes to run a series of courses ID 

1970 to explain the new theory and its 
application to practising engineers. 

Rozvany's design for re-inforcing a 
circular slab (fa r lefl) requires 70% less 
steel than a typical conventional 
form (near lett]. The re-injorcement is 
lying in m oulds prior to casting the concrete. 



Diagnosing 
Physics Faults 
Last year , Associate-Professor W. A. 
Rachinger took the unusual step of attend
ing a complete course of second year 
phy sics lectures. His aim was to assess the 
impact of a new curriculum from the 
"receiving end" and to devise tests to 
measure the students' understanding of 
basic concepts. Unless these concepts are 
grasped at the appropriate stage students 
are unable to manage the work tbat 
follows. 

Much of the impetus for modernization 
of scbool pbysics teaching in Victorian 
secondary school s along lines devised by 
the American Physical Science Stud y 
Committee had come from Monash phy s
icists. The Department was the centre 
for in-service training of teachers pre
paratory to the introduction of the new 
secondary school course in 1965. 

The first students with the new back
ground began university courses in Sci
ence, Engineering, and Medicine in 1967. 
Appropriate changes were made in Part 
1 Physics to match those that had been 
made at the school level, and students 
were introduced to Ein stein's Special 
Relativity Theory and other advanced 
concepts at an earlier stage than formerly. 

With a similar emphasis on early ex
posure to basic physical principles, quan
tum physics is introduced at the beginning 
of second year university studies as a 
prelude to studying applications of nuclear 
and solid state physics. In that year the 
student now also meets many other topics 
for the first time including electronics, 
circuit analysis, statistical mechanics, and 
the multitude of associated concepts . 

A thorough grasp of such ideas and 
concepts is necessary if students are to 
pass second year and proceed to more 
advanced studies . However, many stu
dents fail to recognize their limited under
standing of particular topics. For this 
reason, Professor Rachinger investigated 
the possibility of introducing voluntary 
diagnostic tests that would enable their 
understanding of basic concepts to be 
measured as the course progressed . These 
would need to be relatively simple and 
their application within the resources of 
the Department. 

With the help of Mr. P . Gardner of 
the Monash Faculty of Education, Pro
fessor Rachinger devised appropriate 
tests. Following attendance at each lecture 
he produced "learn ing structures" and 
planned critical questions for submission 
to volunteer students about a fortnight 
later. Following return and correction of 
the short test items, each student was 
given a list of correct answers, the 

reasons for those answers, and an ex
planation of why certain answers were 
incorrect. In this way the students were 
able to recognize their misconceptions 
and take appropriate remedial action. 

The general opinion among the 30 per 
cen t of students who took these voluntary 
tests was that they were valuable. es
pecially in exposing and correcting inade
quacies in their understanding of certain 
topics . Misconceptions were found to be 
very common in some areas and lecturers 
will lay greater stress on these in future . 
The scheme will be continued and exten
ded to other University physics courses 
as the resources of the Department allow. 

Programmed 
Learning Pays Otf 
Education is on the move. New concepts 
derived from behavioural psychology and 
other sciences are being applied to in
crease the efficiency of learning at levels 
from pre-school to in-service training in 
industry. Striking increases in learning 
efficiency have been achieved in certain 
situations by applying some of the more 
advanced methods, such as "rnathetics". 

For example, the application of pro



gramm ed learning can substantially re
duce the cos t and increase the effective
ness of many kind s of teach ing. A team 
in the Monash Fa culty of Edu cation 
compr ising Dr. M. Balson and Messrs. 
H. D. Batt en, T. H . Theobald, and A. R. 
Trethewey has recently demonstr ated the 
use of this method fo r training personn el 
in several Victorian indu stri es and in 
Commonwealth Departments, by means 
of courses, seminars, and work-shop s. 

Progr amm ed learning repre sent s the 
first direct applica tion of the finding s of 
experiment al behavioural psychology to 
educa tion. It applies the laws of learning 
to the art of teaching and, when properly 
used, teaches many subjects mor e effect
ively than do methods currently in use. 
Learn ing is essentially a change in be
haviou r. Thi s ch ange can best be indu ced 
..-' en the learner is made awa re of the 
"",J.1seql1 ences of his beha viour. Th is basic 
pr inciple leads to a teach ing programme 
that pre sents the material step by step in 
a logical sequence of small information 
task-units to which the learner is required 
to respond. These are presented, part
icularly in the early stages of learning, 
in such a way that the pupil is likel y to 
achi eve success rather than failure . 

Members of the Monash group have 
assisted in-serv ice training of staffs of 
Qantas, Au stral ian Consolida ted Indu s
tries , the Depa rtm ent of Suppl y, and the 

Postmaster General's Department. They 
have also helped the Coll ege of Ge nera l 
Practitioners of Au stralia to p repare a 
series of instru ctional films for television 
and have worked with the Au str alian 
Inst itut e of Managem ent in various ways. 

Th e pot enti al of pr ogrammed learning 
in the post-gradu ate and "refresher" tr ain
ing of medical practitioner s was explained 
by Dr. Balson in a paper delivered to the 
Australian Postgraduate Federation in 
Medicin e. SUbsequ ently he co-operated 
with the College of G eneral Pract itioners 
in pr eparing med ical teach ing films. 

Dr. Balson and his colleagues believe 
that many indu str ial firms and govern 
ment bodies could redu ce the cos t of 
training substantially by introducing pr o
grammed learn ing conce pts. It has been 
obser ved that mon ey is oft en mis-spen t 
on unnecessary cap ital equipmen t in an 
effo rt to achieve gre ater efficiency in 
staff tr aining. Th ey believe that teaching 
machines are far less effective than direct 
teach ing of specia lized material in a 
properly constructed programmed learn
ing text. 

The Monash Facult y of Education thi s 
year introduced for the first tim e a post
graduate course in educa tional techno
logy. It is concern ed with developing a 
systems approach to teaching and instru c
tion based upon recent advances in the 
science of learning theory . Programmed 

learning has an important place in the 
course which is concerned primarily with 
the design and use of "messages" that 
control the learning pro cess. 

Although programmed learn ing prin
ciples are cur rently at the forefront of 
educational technol ogy, even more radical 
methods are on the horizon. Our r apidly 
expanding und erstanding of animal be
haviour is revealing basic an alogies in 
man that are being applied to educa tion 
in the new science of "rnathetics" or 
"backward learning". Spectacul ar savings 
in teaching time have heen achieved in 
complex learning situat ions by using this 
revolutionar y method . 

The application of the new technology 
should ultim at ely increase the efficiency 
of teaching at all levels and so help to 
light en the increasi ngly heavy burden of 
educat ion on the com munity. Within the 
limitations imposed by its resources and 
un iversity commitment s, the Mon ash 
team is pr epared to adv ise commercial 
and government in-service training units 
on the use of new leaching methods. 

A videotape record of (J pract ice 
chem istry lesson (lower left) is played back 
10 the speaker and his [ellow stu dents 
im mediately afte r the exercise (lower righ t). 
This m odern technique allows 
student teachers 10 see. (J/W_ hear their 
performances from the class viewpoint, 



Cigarette Smoke 
under Scrutiny 
As a first step in a long-term study of 
tars in tob acco smoke, Professor John M. 
Swan of the Monash Department of 
Chemistry is comparing the amount of 
tar produced by the many brands of 
cigarettes sold in Australia . He has al
re ady shown that smoke from certain 
brands conta ins fo ur to five time s as much 
tar as that of others. In general, the tar 
va lues for cigarettes made largely from 
Austr alian-grown tobacco were similar to 
those found in the United States and 
Canada for Am er ican-grown cigarette 
tobac cos. The continu ing Australian 
sur vey will ultim ately cover all loc al 
br ands and will record chang es that may 
occur from lime to time in their smoke
tar contents. 

Th e Anti-Canc er Council of Victoria 
asked Professor Swan to conduct the tar 
survey as a public health serv ice, and 
also provided fund s for long-term re 
search on the chemistry of tar s produced 
by Au str alian cigarette tob accos. 

The Anti-Cancer Co uncil accep ts the 
consensus of informed scien tific opinion 
throughout the world that the tar in cig
ar ette smoke contain substanc es that can 
cau se lung cancer. As part of its cam
paign to reduce the fast-ri sing incid ence 
of this disease in Victoria, the Council is 
publicizing the tar figures as they come to 

hand so that smokers may select low-tar 
brands if they so wish. 

The st andard method used by Professor 
Swan to det ermine the tar in cigarette 
smoke is similar to that used by the United 
States Federal Trade Commission which 
at regul ar intervals publishes comp lete 
lists of the smoke- tar con tent of all brand s 
of cigarettes sold in the United States. 
The procedure is recommended by the 
An alytical Methods Committee of the 
United Stat es Tobacco Chemis ts Con fer
ence as the most reliable and expeditious 
available. It is a compromise between the 
multitude of methods in use by the 
tobacco compan ies and related indu stries 
engaged in the analysis of cigarette smoke. 

In the Monash survey, each ana lytical 
run of 10 batches of 5 cigarettes is dup
licated in ord er to increase the accuracy 
of the comparisons belween brands. Pack
ets of cigarettes are bought at random 
from scattered retail outlets in several 
States in a procedure designed jointly by 
the Anti-Cancer Council and the Monash 
chemists. The first examination of all 
brand s on sale in Australia is well under 
way and will soon be completed . 

The meth od is based on a mech an ical 
smoking machine consi sting of a bank 
of 20 individual cigarette "smoking" unit s. 
Each unit is equipped with a spec ial large 
filter pad made of fibreglass , which re
moves virtua lly 100 per cent of the tar 
(to tal particulate matt er) from smoke 
dr awn through it. An automatic a ir 
suction device simula tes normal smoking 

by drawing the puffs of air through the 
burning cigarette and its filter for 2 
seconds once a minute. The procedure is 
laid down by the American method in 
con siderable det ail. For insta nce, the puff 
volume and its duration must be checked 
before and aft er each smoking run ; filler
ing, collection, and weighing procedures 
are standard ized. Th e Monash org anic 
chemists use a gas chromatograph to 
determine the water content of each tar 
sample to allow precise compa risons of 
the weight of the tar in the smoke. 

Th e second stage of the cigarette-tar 
resear ch programme at Monash will in
clud e specialized studies of fresh cigarette 
tar designed to detect and identify short
lived ch emicals that may be especially 
harmful to living tissue. There are known 
10 be more than 10,000 different org anic 
compounds in tobacco tars. A few 
these have already been identified u.' 

potential cancer-causing agents, but many 
more, including nicotine, may seriously 
affect hum an health and shor ten the life
span. Knowledge of the chemistry of 
tobacco tar is an essenti al prerequisite to 
the solving of public health problems 
imposed by excessive cigar ett e smoking. 

Below : Th e bank of m echanical sm oking 
unit s used in th e M onash Uni versity cigarette 
tests . Below lef t: Th e hea vy tar dep osit all 
the filler pad [ro m 5 high-tar cigaret tes (right) 
contras ts with about one-fi f th the quantity 
fro m th e sam e number of a low -tar bran d 
(left) . Below right : W eigh ing the pad plus 
tar . 


