REPORT FROM PHYSIOLOGY WORKSHOP

held on Sunday 23 September 1999

at Newcastle University
At the Newcastle meeting of the APPS a workshop was held by the National Committee for Physiology to consider the future of our discipline.  It was agreed that we would send a report of our deliberations to the Council of APPS and make it available to APPS members via the APPS secretary (Rick Lang).

The meeting was organised in two sections.  In the first the opportunities for and challenges to our discipline were outlined and four brief background reviews were delivered.

Professor Eugenie Lumbers
:
The Future of Physiology

Professor Caroline McMillen
:
The National Research Scene

Associate Professor David Powis
:
The Learning and Teaching Environment

Professor Colin Gibbs
:
Postgraduate Training and Careers

The meeting was then split into three working groups that looked at opportunities and challenges under three headings:

1 Research;

2 Learning and Teaching;

3 Careers – undergraduate, postgraduate and doctoral.

In the afternoon the Workshop considered the challenges we faced in the next 3-5 years and suggested possible strategic responses that would keep Australian physiology nationally and internationally competitive over the next 3-5 years.

Professor Eugenie Lumbers speaking from the perspective of head of a university department thought that:  

Animals and human Physiology = the study of function in humans and animals

· of the whole individual

· of its systems

· of its cells

· of its molecules.

So why aren’t APPS meetings amongst the biggest of the Australian scientific meetings?

Why aren’t our meetings packed with biomedical scientists from POWMRI, Florey, Baker, Garvan????

Why aren’t our meetings supported by a significant number of academic clinicians????

(i) there is a real danger that we will become academic teaching units;

(ii) increasingly ‘real’ research will only be done in institutes;

(iii) there is an increasing scarcity of academic clinicians in our discipline;

(iv) there is a perception that physiology has lost its credibility as an independent discipline.

Eugenie thought that these outcomes had been caused by:

(i) time demands that had turned all academic physiologists into part-time researchers;

(ii) lack of staff growth to match expansion of student courses and administration growth;

(iii) academic departments are increasingly falling behind in possessing new wave technology;

(iv) the status of physiology continues to be downgraded in medical school curricula.

On the positive side she thought that there had been growth in our discipline but it had occurred outside of university departments.  Some people might therefore believe that the discipline was still healthy in terms of grant support but she believed that there must be research on campus as well as in institutes if physiology was to have a future.

Professor Caroline McMillen saw some positives in terms of the government’s announced support for IT and biotechnology.  Nationally there would be access to increased biomedical funds and internationally there were good increases in medical research funding eg. NIH budget increase.  The outcome of the human genome project would provide a massive stimulus for research with both the government and industry being involved.  Increasingly the research would take place across national boundaries.  Caroline was somewhat worried that our discipline might fall between the priority cracks as we were not perceived to be at the forefront of the molecular biology revolution.

On the national scene there had been much activity with the government green paper on ‘Higher Education Research:  A National Investment’ which clearly aims to shift research activity towards commercialization and industry rather than towards basic research.  If the recommendation of the Ralph Review are acted upon there may well be better support of research by industry but government support appears to be set to decline.  There will be internal changes in how the ARC funding will be arrived at and changes to the University Research Quantum will provide both opportunities and challenges.  The effect of portable post-graduate scholarships will need to be assessed.

On the medical research front the Wills Report – ‘The Virtuous Cycle’ which envisages a partnership between government, industry and research was a positive document with broad support from the University sector.  The doubling of funds to the NH&MRC over the next five years was a significant opportunity for us as physiology is a key medical discipline.

Associate Professor David Powis

Our Identity:

What is physiology?

-  Where are the boundaries?
Our Identity:
Shifting Boundaries of the subject.

· new subjects created (molecular biology)

· others splitting from the parent (pharmacology, biochemistry, immunology)




Our Identity:

What is a physiologist?

· Biophysicist

· Cell Biologist

· Sports Scientist

· Future doctor, dentist, nurse, physiotherapist
What is the Core?
Difficulties in definition

Difficulties in teaching

· fewer ‘general’ physiologists

· new cross-discipline courses

(trends towards increasing specialisation)




Practical Physiology:
Time consuming for teachers

Decreasing finances to run expensive classes (equipment, preparation time)

Expense and availability of demonstrators
Practical Physiology:
Fewer practicals involving animals

Or even animal tissue

Expense, prohibition lobby, legislation, ethics committees




Practical Physiology:

Multimedia simulations

Computerised exercises

Problem: “computers don’t bleed”

Problem:  good packages expensive, home made packages very time-consuming to make
Assessment:

Increasing dependence on MCQs

(with consequent underemphasis of concepts




Teaching and Learning Physiology
Didactic approach

PBL

Integrated into multidisciplinary courses?

(eg Human Structure and Function)
Who wants to be a Physiologist?

Prospective doctors

Others

· back door to medicine

Increasing tendency to teach them together, or use same material

-  lowest common factor




The Challenges

To redefine the boundaries of our curricula

To ensure a supply of general physiologists

To maintain an exciting mode of presentation

To offer appropriate practical classes

· some conducted with the real thing

Assessment of concepts rather than factual recall


Professor Colin Gibbs  drew attention to the presidential address of Walter Boron to the American Physiological Society in April of this year (Physiologist 42:65-79, 1999).  It encapsulates some thoughtful ideas about physiology as a discipline and the important role of physiology departments in teaching medicine.

Colin’s remarks mainly related to our PhD students and post-docs but he thought undergraduate teaching was very important and that it is easy for us to sit back and bemoan the reduced opportunity for undergraduate practical class experiments particularly with reduced whole animal and animal tissue experiments being performed but we should also see this freeing up of time as an opportunity to multi-skill our undergraduates so that their career opportunities are expanded.  It would be fair comment to say that we have perhaps concentrated too much on the career physiologist cohort (honours, PhD) and not given our undergraduates sufficient breadth to consider alternative career opportunities eg. we need to expand report writing, library skills, statistical knowledge, career advice, etc.

Colin drew attention to the fact that there are more than 100 physiology departments in the US but they graduate only 150 to 200 PhD students per annum (6 year average PhD completion time) and that the American Physiological Society (APS) is recommending restraint on the rate of growth of PhDs in the US (Physiologist 1998).  The Monash Physiology Department has on average been graduating 8 PhD students per year for the last 4 years.  Is Australia this far out of line with the US?  More surprisingly when APS surveyed their PhDs (about one year after completion) they found that 79% were working in educational institutions, 15% in government or non profit organizations, 3% business / industry and 3% in other categories.  These are 1996-1997 figures but are amazing – are all the biotechnology jobs going to other disciplines?

Colin thought that in terms of our graduate programmes that our departments have to realise that we can no longer be in the business of cloning ourselves and preparing our PhDs exclusively for the academic/ research track.  We must ensure that our graduates have sufficient breadth so that they are well placed to change their career goals if they are not going to develop into front line researchers.  David Walker at Monash has had considerable success with a series of weekly seminars (these are apart from the usual departmental research seminars) where a variety of speakers from industry, journalism and from other academic disciplines, speak about job opportunities, scientific controversies, experimental design, statistical packages, writing skills and the politics of science.  The medical and science faculties at Monash also run a well-attended 13-week, 4 h/week course, called ‘A Teaching Programme for Graduate Students’.  This course was developed by one of our members, Grahame Taylor, and initially Grahame and Chris Browne were the active drivers of the course and are still major participants in it.

Higher degree students usually seem to be supportive of one another but departments also need to establish clear procedures to pick up problems with projects or with student/supervisor interactions.  Annual research presentations to departments and the establishment of a small committee for each student to review academic progress should be the norm and departments should try to offer travel support to students to one national meeting each year.

As regards post-doctoral opportunities, for those who wish to remain in the academic/researcher track, students need to be kept informed by their University Research Office of post-doctoral opportunities and good active laboratories generally have little difficulty in placing graduating PhDs.  Monash Physiology has had encouraging success with allowing each PhD student one overseas trip to an international conference during their PhD tenure.  These conference trips can also encompass visits to likely laboratories and some students return home with as many as six post-doc offers.

WORKING GROUPS

The three groups produced ideas that are summarized in the following three tables.

(i)
Challenges

Research
Learning and Teaching
Careers

Need for:

· stronger power base

· Recreate APPS to attract wider audience.

· Appropriate training for new technologies.

· Increase the linkage to industry.

· Need to re-define our identity.

· Prevent leakage of best students from academia.

· Additional travel funds to increase national/ international profile.
Need for:

· a spectrum of academic staff

· teaching only;

· teaching and research;

· research only.

· stem the loss of good graduate students to medicine, etc.

· maintain focus on animal based research.

· reposition academic researchers to achieve critical mass and to get them networking.

· halt the decline in University funding per EFTSU.
Need for:

· better defined career paths.

· Retention of good researchers in Universities.

· Travel support for PhD students, post-docs.

(ii)
Opportunities

Research
Learning and Teaching
Careers

· Physiological genomics.

· Health Science expansion.

· Easier national and international collaboration via WEB etc.
· Increase the interactions between institutes and Universities (both for teaching and research).

· Our graduate students seem to be sought after both by institutes and industry.

· Teacher training in physiology.
· Specific outcome training eg patent law, intellectual property, genomics, integrative physiology courses for geneticists, etc.

· Broaden our undergraduate training.

· Vocational courses in many of the health sciences.





(iii)
Strategies for the next 3-5 years

Research
Learning and Teaching
Careers

Need for discipline publicity Physiology 2000??

National launch re the discipline and its capacity to enhance health care.

Where:  Canberra

When:  National Science Week

Invite:  Politicians, community leaders, industry representatives.

How to fund:
· Involve departments.

· Prominent physiological research institutes.

· ? related industries.

Publicize physiology’s

· contribution to health and wealth.

· Science (Nobel laureates etc).

· Our role in genomics.

· Biotechnology
· Explain the need for animal based teaching and research
· Educate ethics committees.

· Educate our students.

· Is there a role for APPS?

· Do we need a Web site?

· Should we attempt to retain students who start as physiologists?

· Better career paths

· Salary improvement.

Should we put effort into?

· Vocational courses eg genomics
community health

mental health

aviation/diving (environmental physiology)

ageing

Teacher/Research Split

· Cannot afford to work as ‘cottage’ industries

· Need to organize departments into focussed research groups

· Teacher only appointments are probably not strategic.
Need a graduate outcome survey

Who should do it?

National Committee for Physiology or APPS

· At post-graduate level we should help by running vocational courses eg clinical audiology, exercise, neurosciences/mental health.

· Develop wider industry links.

· Develop entrepreneurial skills

· Web page links

In research

· Encourage joint PhD supervision with institutes

· Attempt to gain critical mass to foster research strengths

Research training

· Need to increase our effort, locally and internationally

· Involve other partners

· Need to commandeer physiological genomics

· Explore FASEB type scientific meeting.

I would like to thank the different groups for their input into the three topics.  As you will see from a perusal of the three tables there was a reasonable amount of overlap in identifying problems and coming up with possible strategies for the future.

A personal view

At the conclusion of the meeting I had to say how disappointed I was at the attendance and the fact that only three heads of departments attended.  I also felt that lots of the strategies that had been put forward called for resources or time input that neither the National Committee for Physiology or APPS had.  Do we have any senior physiologists with the appropriate connections and the time to advance our public image?

The APPS meeting was very well run and in a great environment that was close to our largest city and was within driving distance of Canberra, Melbourne and Brisbane but we attracted only about 140 participants.  None of the two lecture theatres were ever much more than half full and the attendance at special symposia often bordered on the embarrassing.  Eugenie said to me that you get the feeling of a society in decline and I have to agree.  Perhaps this decline is not too surprising when very successful and large societies eg Neuroscience, ASCAP, have split from APPS and have managed to maintain a clinical base that our society has largely lost.  Both Eugenie and I think that APPS needs to push for a FASEB like meeting of biological sciences in a common week.  Whether APPS or ACMR should take leadership in this matter is open to debate.

I was also disappointed that because of the small workshop attendance we didn’t get to debate big issues like:  Should we have a national physiology curriculum?  Our relatively small size gives us advantages over the Americans or Europeans.  None of our departments even the most wealthy have the resources to keep developing WEB based teaching material, CDs etc.  But if we aggregated our resources with departmental heads being prepared to put aside $10,000 to $50,000 we could have a sum close to $0.5M that would enable such an outcome to be achieved and a much more modest input per annum would keep it up to date.  We need to give our staff more time to do research rather than add to their loads.

It also seems strange to me that a society whose members have played a dominant role in medical research in this country and who have often headed the NHMRC eg Bob Porter, Paul Korner, John Chalmers, Ian McCloskey, Jim Angus, Judith Whitworth, Warwick Anderson, has allowed itself to be so marginalized in importance.

With the advent of the Wills report, and an impressive doubling of funds to the NHMRC over the next five years and a better prospect of industrial support if the Ralph Review recommendations are put into place the research environment is looking better than for some years.  Nonetheless I think physiologists need to be very careful.  In the era of the human genome it is fashionable for many of our leaders, both national and international, to say that physiology is on the brink of a great upsurge because only our discipline can make sense of the current molecular biology (genetic) output and that because physiology is intrinsically ‘integrative’ only we can truly assess function at the level of the whole animal, the whole organ and the whole cell (Boron 1999).  It seems to be alleged that physiologists have not been as much a party to reductionist research as other disciplines and that our PhDs all have broad integrative biological perspectives.  Now although there are certain areas of physiology where the research is necessarily integrative eg fetal physiology, there are also many areas where the research is quite reductionist eg channel biophysics.  I have no problem with this outcome, the channel research is totally valid but we should not delude ourselves about the integrative knowledge of our graduates.  

One of the real losses to our discipline has been the decline in the medically qualified research / teacher that Eugenie also mentioned.  They may not have always been our best researchers although some of them were and are excellent but their integrative knowledge of body systems was always outstanding.  I for one regard medicine as applied physiology and incline to Vander’s view that the breadth of our teaching even more than our research will guarantee the future of physiology and we must fight therefore to maintain its central role in medical undergraduate teaching.

Before coming to this meeting I had the benefit of talking to David Walker about graduate education and our discipline and some of his points have been made above but others I relay:

· Our PhD students are usually unconfident about physiological areas outside their research.

· Many of our research programmes don’t challenge students and often don’t prepare them for the real world eg grant writing, ethics proposals, budgeting and funding strategies.

· Much PhD research these days is really ‘contract’ research ie paid out of grants – pluses and minuses.

· Discipline:
Students and public do not see our discipline as having the direct applications to industry and biotechnology that pharmacology, biochemistry, microbiology and immunology have.

· We need to aggressively target a different clientele and play up the integrative nature of our discipline and to stress our links with medicine and health sciences broadly defined.

· Relevance of our discipline to the insurance industry (smoking issues, stress and mental health, diet, longevity, the Barker hypothesis).

· Relevance of our discipline to the fitness industry.

· Relevance of our discipline to the nutrition industry.

· Relevance of our discipline to the issues such as workcare / traffic accident / ageing/ population problems.

· We need to make our discipline more central to all of medicine not just the first two years of a medical course.

I would like to thank Caroline McMillen and Eugenie Lumbers who identified the need for the workshop and who made important contributions to its success.  I would also like to thank David Powis for stepping into the gap that appeared when Ann Sefton couldn’t be present to lead the teaching and learning discussion.  I would however like to acknowledge the input of Ann into the learning and teaching background material and of David Walker into graduate programmes and careers.

Colin Gibbs
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