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Dear  Secretary,

The capacity of public universities to meet  Australia’s higher education needs.


I understand that the Committee is calling for submissions on this topic. Although much could be written, I would like to submit some brief general comments and some more detailed comments  on mathematics.  


The comments are made in a personal capacity, but I have drawn on the resources of the University of Wollongong for underlying research etc. I am also Chairman of the Government Relations Committee of the Railway Technical Society of Australasia  


In my comments, it needs to be understood that the pressures placed on mathematics at the University of Wollongong are due to the constraints placed on the University by a shortfall in Federal Government funding that was accentuated in 1996, along with decisions taken by the previous Federal Government affecting higher education and research. In addition, mathematics departments at other Australian Universities have also felt the impact of the shortfall in Federal Government funding, and, a shortfall in Federal Government funding has impacted on other science based disciplines, including Physics at the University of Wollongong. This led to media comment such as that of Paddy McGuinness about a Brave New Physics Free World on Thursday 14 November 1996  in page 17 of the Sydney Morning Herald.


The submission is also based on comments made to the review in 2000 of two important reports The Chance to Change (Batterham) and Innovation: Unlocking the Future (Miles).

General Comment 
Rather than a Chance to Change, as recognised by the Batterham report, Australia is now faced with a urgent Need to Change.  Indicators change include:

A.
The state of the Australian dollar,

B.
The apparent increasing numbers of qualified and capable young adults making careers for themselves overseas (i.e. brain drain). At the same time, some professions (eg railway engineers) show an aging profile.

C.
The failure to grapple with, or promote a sensible public debate, on issues such as conserving liquid fuel in transport in the new age of sustained high international oil prices and declining Australian self sufficiency.

D.
Our older infrastructure, which in some cases (eg mainline interstate rail track linking Australia's three largest cities) is becoming 'unfit for purpose'.  The Institution of Engineers, Australia 1999 Infrastructure Report Card gives plenty of examples.

E.
The lack of incentives for qualified younger people to enter an academic career in Australia.


Although there was some media coverage in the 1980s and the early 1990s of a lack of support for science and mathematics research in Australia, it is submitted that the situation has become appreciably worse during the late 1990s. The reasons for this are complex, and along with a shortfall in Federal Government funding include an increased emphasis on quick financial returns as opposed to longer term investment. In turn, the administration and implementation of National Competition Policy (NCP) from Intergovernmental Agreements made in 1995 may not have helped the situation.  


A strong University system, where academics have time to read, think, and reflect, could help Australia address such issues.  Instead, with increasing numbers of students being taught, often with fewer staff, time for academics to read, think, and reflect is now a luxury. 


The increasing diversity of the student body, although to be welcomed, has also lead to new teaching demands.  


Re standards, Australia over several decades has significantly increased the participation of young adults in the University system.  Whilst up to the 1970s, there would have been some bright young people who would have benefited from a University education but could not afford it, ease of access has increased.  It stands to reason that if the degree completion rates remain about the same, the increase in participation of young adults in the University system will result in not pre-existing courses becoming easier, but also an increase in the availability of new courses which are easier to pass. 


In the short term, for Australia as a whole, and a given University, many people graduating is good. In the longer term, if the quality of the degrees goes down, we are shortchanging bright young Australians, and will be less attractive to overseas students.

Re mathematics, it would appear that Australia's contributions to mathematics teaching and research grew to acceptable OECD standards in the years following World War II. This is shown by various indicators including the fact that it was no longer necessary for most Australian strong mathematics honours graduates wishing to pursue a Ph.D. research degree  to go overseas. Instead, it was possible to get supervision towards a good Ph.D. in Australia by the mid 1960s, in not only the longer established Universities in each State capital city, but also the Australian National University, Monash, UNSW and Flinders.  Further strength was added as regional Universities came to offer supervision at a Ph.D. research degree level. In this regard, the record of the University of Wollongong in mathematics is, by any objective measure (eg undergraduate completion rates and employability, post graduate completion rates, research publications, competitive and other grant holding), a good one. This includes a particular strength in Industrial and Engineering Mathematics, where it would probably rate as one of the five best Universities in Australia.


A further indication of the strength of mathematics in Australia has been the research activities supported by the Australian Mathematical Society, including the holding of an annual general conference (since the 1950s), specialist conferences, and publication of learned journals (the first about 1960, followed by a second about 1969 and a third in the mid 1970s).


Such activity is part of any modern OECD country. How well it is done affects Australia's standing in the world scientific community, as well as Australia's ability to uptake new technology (as opposed to merely importing it). There should be no question, in an age of information technology, of the reliance of a modern society on mathematics.


However, the ability of Australia to sustain the levels of endeavour that was developed in the 1960s and 1970s, and maintained in the 1980s and early 1990s is now under threat. Put simply, there is a generation of older active University mathematicians about to retire, and, as a society, we have not done enough to encourage people with mathematical ability to consider a University career in Australia.  Thus, many younger adults with mathematical ability who could be making a good contribution, are either


A.
underemployed in Australia


B.
gone into areas such as finance or economics


C.
gone overseas to more rewarding careers and opportunities in mathematics.


It is my understanding that in University mathematics Departments around Australia, there has been a decline in staff numbers of at least 20 per cent since 1995. The Department in which I work has been no exception: effectively two senior academics encouraged to retire early, three senior academics moved to administration (two here, one at another University) and not replaced, one senior academic took up a Senior Research Fellowship and not replaced, one contract position not extended. At the end of 2000, the  Department lost a further teacher despite excellent service being rendered.


At the same time, teaching demands have increased with fragmentation of undergraduate service courses, and administrative demands have increased (including reporting of papers). Any 'slack in the system' went long ago. The end results of these and other cutbacks are not attractive, and include:

A.
Two gifted mathematics honours graduate students moving to undertake their Ph.D at Cambridge and Oxford (shades of the 1950s).

B.
In the late 1990s, least two engineering undergraduates who were strong in mathematics moving to Sydney/UNSW.

C.
A viable program of supplementary lectures during the year for talented high school students in mathematics, computer science and electrical engineering that ran for many years being effectively abandoned in the late 1990s, although an end of year Illawarra High School Mathematics is still able to be offered.

D.
Severe pressure on the quality and quantity of mathematics research output.

E.
Remaining full time staff working more hours at night time and at weekends as well as the day time, and, over reliance on part time staff and academic casual staff.


The decline in the number of secondary students (year 12) studying advanced mathematics subjects from early 90s to 99 - understood to be about 50 000 to 30 000 (national data) is also of concern. So also is the decline of interest in high school students in engineering and science. Yet, incredibly and regrettably, the Federal Government has cut back on encouraging mathematical science and engineering (eg Death of the clever country, Sunday Telegraph, Jan. 16, 2000).  


The situation will take some years to improve, and will need more early encouragement at the high school and University level. Such encouragement should include more scholarships for mathematics students at both an undergraduate and postgraduate level.


Even so, it now appears that we may face a critical shortage of qualified competent mathematics University and high school teachers. The potential for skill shortages has also been identified in others areas.  One example is railway engineers. Here, a 1999 joint report of the Railway Technical Society of Australasia and others 'Engineering for rail sector growth' found that Australia 'is currently experiencing a shortage of railway engineers in several specialisations (including railway signalling).  The shortages are growing, and unless addressed, could result in problems. 


In regards to qualified mathematics graduates that are now going into high school teaching, it appears that there is now no more than six each year  in NSW, and 20 each year in Australia. Moreover, at any high school, the chances are that a mathematics teacher over 45 has a good degree in mathematics, but a mathematics teacher under 35 will not have this training. At our own University, strong mathematics graduates are increasingly attracted to work in information technology, finance, economics and related areas.


If further information is requested, please contact me. If it would assist  the Committee, I would be pleased to meet with it at a suitable time.









Yours sincerely, 

