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MODELLING:
FROM ICME 5 TO
PRACTICE

Jane M. Watson
University of Tasmania
Looking at the enormous number of choices within the
program for ICME 5 it was daunting to try and choose Areas,
Themes, and Topics which would be the most interesting and
useful to attend. As with most participants I made some
excellent choices and some disappointing ones. On the whole,
however, the positive impressions far outnumbered the
negative ones. As a person involved with first and second year
university mathematics courses I decided to concentrate on
some sessions which possibly could help improve my teaching
and involvement with students. Particularly useful in this
regard were sessions on the teaching of statistics. Here,
however, I want to concentrate on several aspects of modelling
which arose in the Theme Group on "Applications and
Modelling".
The Theme Group was organized by David Lee of the South
Australian Institute of Technology, Dick Lesh from the
United States, and Mogens Niss from Denmark. In the four
sessions, discussions were held with participants split first into
groups by educational level of involvement, second into
groups by interest (e.g., purpose, curriculum issues,
psychological research, resources), third into the intersection
of the first two, and fourth back into educational level. This
served to mix people and allow for discussion in small groups.
Not always did this lead to substantive conclusions, but just
listening to people from other parts of the world with their
problems and/or solutions added to the experience of others.
In the groups I attended there were people from Australia,
New Zealand, Canada, the United States, the United
Kingdom, Denmark, and Hong Kong. The human interest side
came through on several occasions. I recall one of the groups
being spellbound as a woman, who was tiny in stature but full
of energy, described the plight of teachers in the state of
Mississippi in the U.S.A.
THE MEANING OF "MODELLING"
As is often the case when poeple from diverse backgrounds
come together, even such a fundamental term as "modelling"
meant different things to different people. The context in
which modelling was considered varied widely among the
participants of one group. At one extreme modelling was
equated with "application" and represented the presence of
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examples tacked on the end of mathematical expositions to
illustrate their "usefulness". At the other extreme, modelling
was seen as an end in itself, to be taught in a separate course,
probably at a third-year tertiary level, after the mathematical
techniques required had been developed in other cousses.
Between these extremes there was a great variety of experience
in combining modelling and mathematical content in courses.
Some people wanted to know how to convince colleagues to
increase the modelling content; some wanted to know of
resourses to enhance the modelling they were doing; and
others wanted to know how to get started.
Having been involved for some years in teaching first year
courses in "discrete modelling" and "continuous modelling"
- both of which are part of three ye!lf sequences - I was
interested to hear how others implemented the modelling
aspect within courses which also by their nature contained
mathematical content. In a third year course on modellling it
may be possible to give a student one or two projects to work
on for the entire course, but this is not possible at the first year
level when students are learning mathematical techniques at
the same time. Two suggestions which appeared to have
potential for my situation came out of the discussion groups.
They may also be of interest to senior secondary teachers who
would like to increase the modelling component of their
courses. To set the scene let me describe some aspects of one of
my courses as it has operated in the past.
To increase my continuous modelling students' awareness of
what modelling was about and to expose them to reading,
rather than just listening in lectures, as a way of learning about
mathematics, I required them to read one of the excellent little
modules prepared by COMAP (Consortium for Mathematics
and its Applications): "Glottochronology: An Application of
Calculus to Linguistics". The mathematics was easy, so the
point was to see a model in a field which was new to all
students. I think this is important because to use only examples
from physics gives some students a definite advantage over
others. The reading was popular with students but they were
reading about modelling and not doing it themselves. To
increase my students' critical thinking about the assumptions
necessary iri setting up a mathematical model, one assignment
required them to criticise a model of a one-way social process,
in this case the transition from illiteracy to literacy. Again the
mathematics was easy. However to make it so, a great many
simplifying assumptions had to be made. The students enjoyed
tearing the model apart but they were criticising someone else's
model and not creating their own.
Why did I not turn the students loose on their own to create
models? Looking back, it was probably a lack of confidence:
both in thefr ability to be successful and my ability to assess
their results! It was David Lee who suggested that every day in
an Australian newspaper it was possible to find an article
which suggested a possibility for mathematical modelling. So
why not try?
STUDENT ASSIGNMENT
In the first assignment after ICME 5 I asked my students to
find an article in a newspaper or news magazine within the
previous month which suggested that a mathematical model
could be applied.
The question then arose as to whether the students would
have the modelling skills necessary to set up and test a model.
We had discussed the usual basic "model for modelling"
shown in Figure 1 : the real world supplies the information on a
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