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From 2012 the Australian Technology Network (ATN) of Universities (Curtin,
UniSA, RMIT, UTS, QUT) will offer a unique program —the Industry Doctoral
Training Centre in Mathematics and Statistics (IDTC-M)— for producing PhD
graduates in the mathematical sciences. The main features of the new four-year
program are:

• the research problem will originate in industry, not academia, and any
intellectual property generated will reside in the company

• the student associated with the project may be (i) the traditional stu-
dent, that is, a graduate from a cognate Honours program or Bachelor
degree with equivalent research experience or (ii) a present employee of
the company, identified for upgrading of technical and managerial skills

• the program will contain a considerable coursework and seminar presen-
tation component designed to foster camaraderie and networking of the
student cohort in addition to the obvious professional and technical skills
training

• the student will spend a significant amount of time working at the company
site.

So what is wrong with the traditional method of training doctoral students in the
applied mathematical sciences? Viewed as a supply chain for producing the next
generation of academics, the answer is probably ‘Not much’. Viewed as a pipeline
for producing the problem solvers and R&D managers of Australian industry, there
is a problem both with the quantity of supply and the quality.

Let me briefly discuss quantity. I will not repeat here what most of us know about
the shortage of doctoral graduates in statistics, bioinformatics and physical mod-
elling. The seductions of the market place have taken a large number of potential
graduate students from the academy and, once in the workplace with a mortgage
and lifestyle not compatible with our student stipends, these graduates are lost to
us. The new scheme offers a mechanism to get these people into a PhD program.

The quality issue is more liable to generate steam. Herbert Goldstein once said
that a good applied mathematician should be one-third mathematician, one-third
physicist and one-third engineer. To produce ‘good’ applied mathematicians, our
programs should allow students to acquire knowledge outside the mathematics
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discipline. How many Australian mathematics and statistics degrees permit that
nowadays? I know several professors of applied mathematics and statistics in Aus-
tralian universities who don’t have honours in mathematics and whose first degree
was in science or engineering. I’m one; I majored in physics and chemistry. Terry
Speed took undergraduate courses in genetics. John Sader was an electrical engi-
neer. It doesn’t make us less adept as mathematicians. I have always found that
mathematical techniques, once you realise that you need any particular one, are
relatively easy to master. It’s the background knowledge in a science or engineering
discipline that takes time to acquire.

This lack of breadth is one modern problem. The nature of PhD research is an-
other similar difficulty. Most doctoral graduates surely must feel, at least during
periods of depression, that they have progressed by learning more and more about
less and less until they graduate knowing everything about nothing. To use a
chemical analogy, a PhD is like being an expert in the left side of the nitrogen
molecule. Someone else studies the right side and neither of you know about any
of the other, more interesting, chemicals out there. The IDTC-M does not pro-
pose to change this aspect of the PhD. It is an important part of doctoral training
to become an expert in one area, but this should not be at the expense of total
ignorance in everything else.

Technical coursework

Another problem is that our undergraduate offerings have been diluted over the
past 20 years to cater for a less extensively trained intake from high schools. I
am presently teaching an Honours course on the calculus of variations with ap-
plications in mechanics that I gave to second-year students in 1986. This lack of
a traditional base to commence a PhD was tackled long ago in the US, and the
answer is coursework. This will be an important part of the IDTC degree. The
multi-nodal nature of the IDTC in Mathematics and Statistics enables the effi-
cient delivery of technical coursework (over the AMSI access grid) without making
onerous demands on individual department members, since, for the most part, the
courses exist as part of other programs.

Short courses delivered via the AMSI workshop program are another source. In
addition it will prove necessary to offer specially tailored IDTC courses designed
by ATN academics (and others) to bring students without prerequisite knowledge
in important technical subjects up to a reasonable level of competence. Statistics
or operations research courses, assuming (as Niels Bohr used to say) absolute ig-
norance and infinite intelligence as prerequisites, are possible candidates for this
type of technical skills delivery. For example, I think it is feasible to bring a stu-
dent with no knowledge of operations research techniques up to a level where they
understand the underlying theory and can solve, let’s say, a real-world scheduling
problem, using commercial packages. The IDTC will require six technical courses
to be undertaken over the four-year program, with no more than three of these in
their area of research expertise. In other words, IDTC graduates will be competent
in at least four areas and expert in one. This broad technical knowledge should
look attractive to potential employers who are seeking versatile problem solvers.
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Taking a page from the UK doctoral training programs, the examination of pro-
ficiency in these subjects will not necessarily involve a traditional examination.
In the interests of encouraging a cohort mentality I envisage that the assessment
could take the form of a report written by small teams of widely dispersed students
and an oral presentation on a designated problem.

Professional skills and team building

The IDTC program will produce doctoral graduates with the rudiments of good
research management skills. The ATN presently offers such a program (Learning
Employment Aptitudes Program (LEAP)) through its e-grad school (www.egrad
school.edu.au). We will require students to take four five-week online LEAP mod-
ules during the four-year program:

• Leadership and Communication
• Project Management
• Research Commercialisation
• One of the remaining courses: Global Sustainability; Public Policy;

Entrepreneurship.

Incoming students will receive an induction on Research Methodology and Research
Ethics in a week-long course prior to attending the Mathematics and Statistics-In-
Industry Study Group (MISG) in early February. Continuing students will attend
a short technical course in lieu of the induction. As a further exercise in cohort
building and communication skills, students will present their research progress at
a student conference in the semester break.

Advantages to Australian industry

I shouldn’t need to point out to the readers of the Gazette that all evolving in-
dustries have complicated problems amenable to mathematical analysis and whose
solution will lead to improved efficiency and profitability. Such problems usually
cannot be solved by a few days’ input by a consultant, and can vary widely in
nature. By bringing the problem to the IDTC as a doctoral research topic, the
company taps into the technical expertise available in the Mathematics and Statis-
tics Departments across the ATN through the academic supervisor(s), chosen as
the best match to the project. In addition, each project will have a company
supervisor familiar with the progress of the research and mindful of the project
objectives. The company will own all intellectual property generated by the re-
search. Commercial-in-confidence projects can be suitable research topics in this
scheme.

By nominating an existing employee as the PhD student, the company will ul-
timately have a person with detailed knowledge of a problem area of immediate
relevance to the business. Such employees will bring back to the company greater
abilities in more general problem solving, aided by a suite of additional techni-
cal skills not necessarily present in the traditional PhD graduate. It is expected
that the employee will spend two-thirds of their research time physically located
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in the company. Such employees (e.g. engineering and science graduates) may
not have comprehensive mathematical training from their undergraduate degree
and the IDTC supervisor will identify, on an individual basis, any appropriate
undergraduate catch-up courses in addition to their postgraduate coursework.

Costs of the scheme

Unlike the UK doctoral training centres, it is intended that the ATN IDTC in
Mathematics and Statistics will be self-sustaining, with student stipends and costs
of delivery being funded by the participating companies. Seed funding for the
program has been provided by the Department of Innovation, Industry, Science
and Research (DIISR) for three years. The annual student stipend is currently set
at $30 000. Maintenance fees for program delivery are currently set at $10 000 per
annum. If a company employee is an IDTC student then only the maintenance
fee is charged. It is envisaged that 100 students will be involved in the program
at steady-state in four years’ time.

The role of other universities

For the establishment period of the program, only the ATN departments will
participate, due to an established track record of collaborative initiatives. It is
envisaged that other interested mathematical sciences departments will eventually
be involved as nodes and that the scheme will become an Australian mathemati-
cal sciences program. In view of the universal utility of the mathematical sciences
across all types of Australian industry, an IDTC in this area is the obvious initial
program. Hopefully the model will, if successful, spawn a series of similar IDTCs
in science and engineering disciplines across Australia.

I would encourage interested applied mathematicians and statisticians to give feed-
back to me or to the program coordinator at your local ATN node. After all, it
will ultimately be your IDTC as well. Contact:

Lee White (directorIDTC@atn.edu.au)
Lou Caccetta (caccetta@maths.curtin.edu.au)
John Boland (John.Boland@unisa.edu.au) John Gear (jag@rmit.edu.au)
Yakov Zinder (Yakov.Zinder@uts.edu.au) Ian Turner(i.turner@qut.edu.au)
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