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Foreword

A.G. HOWSON AND J.-P.KAHANE

A STUDY AND AN EVENT

This book provides a description of the fifth in the series of ICMI studies.
Earlier studies have considered the themes: the influence of computers and
informatics on mathematics and its teaching, school mathematics in the 1990s,
mathematics as a service subject, and mathematics and cognition. The studies
have varied in structure, but most have followed the same general pattern.
As a first step, a programme committee appointed by ICMI has met, surveyed
the problem area, and produced a discussion document. These documents have
sought to identify major questions or challenges to which mathematics
educators need to make responses and have invited readers to submit papers
describing their reactions and experiences. These papers, along with plenary
presentations from specially invited speakers, have then formed the basis for
the work of an international symposium.

In the case of this study on the popularization of mathematics, the
discussion document, written by A G Howson, J-P Kahane and H Pollak, was
first published in L’Enseignement Mathématique. It later appeared in The
Bulletin of the IMA, The Notices of the AMS, and in translation.

The response to this paper was most encouraging. Many reactions were
submitted to us: so much so that, to our regret, not all those who
contributed papers could be invited to participate in the seminar held at
Leeds, England, from 17-22 September, 1989. Elsewhere the discussion
document provided a basis for local meetings. Thus, for example, the Spanish
Federation of Societies of Teachers of Mathematics organised a meeting in
Granada in June 1989 and produced their own national document, Hacia unas
matemdticas populares. Clearly the theme of popularization was one which
appealed to, and concerned, mathematicians and mathematics educators
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throughout the world. Some 80 such persons from 20 different countries were
able to accept the invitation to attend the Leeds meeting.

The symposium commenced with three plenary talks, by Christopher Zeeman,
Alain Connes and Lynn Steen, before it turned to the consideration of the
problems of popularization through particular media. Plenary discussions on
the different media were introduced by a variety of conference members drawn
from various countries, some being mathematicians, some mathematics
educators, and others, such as Roger Lesgards, President of la Cité des
Sciences et de I’Industrie, Paris, coming from outside mathematics. The work
of the symposium was also carried out in ten or so discussion groups each
devoted to a specific theme, for example, TV and films, radio, games and
puzzles, competitions, the image of mathematics and mathematicians, and
mathematics in different cultures. At the closing plenary session, Henry
Pollak presented a personal overview of the meeting.

This, then, is a brief survey of the symposium, its planning and programme.
In the papers which follow we shall indicate in more detail the outcomes of
our talks and discussions. It must not be thought that these yielded
immediate, internationally acceptable answers to the problems which we sought
to identify. Yet they did provide new insights, for example, the emergence
of an entirely new target audience for popularisation, the vast number of
retired people eager to find intellectual challenges and stimulation; they
allowed experiences to be exchanged and compared, and in certain instances,
such as TV, they revealed that the time was now ripe for a much more detailed
investigation of the ways in which a particular medium is being, and might
be, used for the purposes of teaching and popularizing mathematics.

What this foreword has so far omitted entirely to describe is the ‘event’
which accompanied the Leeds meeting.

The study arose from a desire more clearly to identify the ‘why, to whom, how
and what?’ of popularization. The danger of such an approach is that it
might lead one into theoretical abstractions and away from the realities of
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life. One way to prevent this was by ensuring that practitioners, TV
producers, film makers, authors, etc, were well represented at the symposium.
Another was to link the meeting with a large-scale attempt at popularization:
this we were able to do.

At an early stage of the planning for the meeting, we were able to involve
David Crighton, Chairman of the Joint Mathematical Council of the UK, and
Geoffrey Wain, a mathematics educator at Leeds University, in our work.
They, with the backing of the Joint Mathematical Council and the Royal
Society, soon set about the task of planning what was to become the greatest
event aimed at popularizing mathematics ever to be mounted in England: indeed
it may well have had no parallels elsewhere.

Together with a specially-appointed Planning Committee, representative of all
aspects of British mathematics and mathematical education and serviced with
great efficiency and enthusiasm by Jill Nelson, the Royal Society’s Education
Officer, they prepared a ‘Pop Maths Roadshow’ of outstanding variety and
richness.

The centrepiece of the roadshow was an exhibition covering over 2000 square
metres. Here, nearly thirty distinct exhibits could be found including, for
instance, the Frontiers of Chaos collection from Bremen (together,of course,
with micros on which visitors could generate their own pictures), an English
version of Horizons Mathématiques, a touring exhibition from M. Lesgards’
museum which provided many opportunities for ‘hands-on’ activities, Common
Threads, an intriguing collection of textiles from around the world
illustrating the place that mathematics plays in their design and
construction, exhibitions from Lille and Dortmund, a collection of
mathematical games assembled from many countries in Africa and elsewhere, and
an exceptionally beautiful and impressive collection of sculptures and
tapestries by the artist John Robinson which used the theory of knots for
their inspiration and which complemented an exhibition on knots designed in
Bangor, Wales and described more fully later in this book.
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Although no visitor to the Roadshow would have failed to be impressed by this
international display, it is likely that an adult visitor would have been
equally taken by the sight of so many schoolchildren, from the age of seven
upwards, eagerly participating in impromptu activities, exploring the tile
maze, or trying out some of the large collection of games and puzzles which
had been assembled. Elsewhere a group of 13-14 year-olds worked at a variety
of mathematical problems and were keen to discuss their work with visitors.
Should the visitor have felt the need to sit down for a time, then he or she
could have visited the films and videos on mathematical themes which ran
continuously throughout the roadshow. Here were collected a rich selection
drawn from several countries, including work by Michele Emmer (Italy), the
beautiful film on Ramanujan made for England’s Channel Four, and selections
from the entertaining and provocative output of the New York Children’s
Television Workshop.

On most days three popular lectures were offered; two in the afternoon, and
intended primarily for schoolchildren, and one in the evening. The menu was
a rich one; ranging from ‘funtastic’ mathematics, a presentation by the TV
personality, Johnny Ball, to a repeat of the lecture which Christopher Zeeman
had presented at the Royal Society to mark the presentation to him of the
Faraday Medal for popularizing mathematics and science; from a talk on the
combinatorics of juggling, complete with a demonstration whilst riding a
unicycle, to one on the theory of knots given by Oxford University’s youngest
D. Phil., the seventeen year-old, Ruth Lawrence.

Other aspects of popularization were covered by the bookshow and the shop
which sold a wide range of booklets, posters, etc, and by the finals of the
annual competition for senior high-school pupils drawn from the neighbourhood
of Leeds. Teams of students had been asked to work on two of three open
problems, on population dynamics, coding, and tessellating, over a period of
six months or so. Now, at the final, they had to present their findings
using poster and micro displays, and to answer questions on their work posed
by conference participants, the general public, and the three international
judges whose identities were at that time not revealed.
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The Pop Maths Roadshow, then, acted as a marvellous centrepiece for our work.
Alas, its presence also served to emphasise the problems which face us: the
inadequate financial backing which exists for such work (and the consequent
additional load this places on those involved), the enormous problems of
staffing and over-seeing which arise, the difficulties in obtaining
appropriate media coverage,.... Yet these difficulties were overcome and
about 20,000 visitors to Leeds had their conceptions of mathematics widened.
More than this, the nucleus of the roadshow commenced an eighteen-month tour
of the UK immediately after the Leeds meeting. Numerous locations are to be
visited and, doubtless, many thousands more will have a chance to view the
exhibition and to attend and participate in other mathematical events. Many
thanks are due, therefore, to those who made this possible and who set high
standards for others to emulate or attempt to surpass.

ICMI must, then, record its thanks to all responsible for mounting the
Roadshow which accompanied our study. We are also most grateful to
Geoffrey Wain, his colleagues at the University of Leeds, and to the
university itself, for the help which they provided. Here a special word of
thanks is due to Alan Slomson and Len Smith, who on the Monday evening
organised the greatly enjoyed, mathematical nightclub, Chez Angélique. In
addition to those who helped in the organisation of the conference, we should
also like to thank most sincerely those bodies which made grants towards its
costs, in particular, UNESCO, the International Mathematical Union, and the
International Council of Scientific Unions and the Department of Mathematics
at Southampton University, and, specifically, Mrs Beryl Betts, for their help
in the preparation of these Proceedings.

Finally, we should like to acknowledge the enormous input of Henry Pollak to
this study. He supplied the initial impetus for the work, drafted the first
proposals, and his ‘summing-up’ talk provided the frame for our ‘Study
overview’. We are most grateful for his invaluable contribution.






A Study Overview
GEOFFREY HOWSON AND JEAN-PIERRE KAHANE

1. WHY THIS STUDY?

There is a general problem about the popularization of science. Science is
developing very fast, yet public understanding of science is only growing
slowly. Science is involved in new technologies and, as a result, in the
everyday life and work of almost everyone in the world, but it appears very
distant and inaccessible to most people. Science occurs or should occur in
the decision-making of nations and of local bodies and institutions, and an
informed citizen, whatever his or her occupation, should have some
understanding of the crucial points on which these strategical choices are or
should be based. However, there is now an increasing divergence between the
advancement of science and the general scientific understanding of the vast
majority of human beings.

Popularization of science therefore is a democratic and economic need and the
provision of it may well be one of the decisive social challenges in the
future.

What about mathematics? Mathematics is taught at school, it occurs at every
level of higher education, it interacts more and more with other sciences,
technologies and industries. Everyone knows the universal value of
mathematical formulas. If 2+2=4 is such a familiar example, it is not
because it is true or false, but because it is understood exactly in the same
way in all parts of the world. Everyone has also some knowledge of the
efficiency of mathematical symbols and figures : certainly 93+6=99 is more
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readily understandable than ninety three plus six equals ninety nine (to say
nothing of the German or French versions).

However mathematics as a science is little regarded, certainly it is more
ignored by most people than any other science. There is a specific image of
mathematics, there are special difficulties in its popularization, therefore
a special need for this study.

The aim of this study is to identify problems and possibilities and to
provide material, not to give solutions. This is a common feature of all ICMI
studies. The peculiar aspect of this study is that it is not directly
concerned with educational systems. Popularization in its widest sense - any
effort to bridge the gap between science and public understanding of science
- certainly should concern educational institutions, and we shall return to
this question. However there is an urgent need to attack the large field
situated out of the educational system, partly because of the failure of the
educational system itself, partly because other aims and other means have to
be considered. Compared with normal teaching, popularizing is a mathematical
activity where the providers are free to choose their own topic and methods.
Compared with institutional learning, it can be more readily regarded as a
free mathematical activity, not one of compulsion.

2. HOW DO WE KNOW THAT WE HAVE A PROBLEM?

There is no doubt about it. In most developed countries the public image of
mathematics is bad. Jokes appear in the newspapers; stereotyped, incorrect
views on mathematics abound. "All problems are already formulated”,
"Mathematics is not creative", "Mathematics is not a part of human culture",
"The only purpose of mathematics is for sorting out students”, "Mathematics

may be important to other people, not to me"....

Even when it seems positive, the image is usually wrong: Mathematics is
always correct, providing absolute truth, solid and static.
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The image of mathematicians is still worse: arrogant, élitist, middle class,
eccentric, male social misfits. They lack social antennae, common sense, and
a sense of humour.

This is not new. "Mark all Mathematical heads which be wholly and only bent
on these sciences, how solitary they be themselves, how unfit to live with
others, how unapt to serve the world". This view of mathematicians, expressed
by Roger Ascham, 16th century educator and tutor to Queen Elisabeth I of
England, is one which is echoed in many later writings. Blaise Pascal, who
was himself intimately concerned with mathematics, used to contrast "esprit
de géométrie" (a mathematical mind) and "esprit de finesse" (an accurate
mind). The latter was an attribute of "honnétes gens" (nobility and high
bourgeoisie), whereas the former was poorly regarded. This contrast has been
a favourite theme for dissertations in French high schools, and has
contributed to the view of mathematicians as strange characters, divorced
from the real world.

It happens that mathematicians often reinforce this view by their behaviour
or their writings: there is no shortage of examples, many of them famous.
However there are figures of a very different type (think only of Sonia
Kowalewska!) and, of course, most mathematicians do not stand out from the
crowd.

People may have very strong feelings about mathematics and their relation to
it. Mathematics yields emotional experiences. It can be seen as fun and
exciting or as repulsive. It can be threatening, it can lead people to seek
security in it or away from it, or it can just be dull. For some people,
mathematics is a big blank, or something to be avoided, if at all possible,
in the future.

As a school subject it is needed to pass examinations. It often has high
status because of the intellect it seems to require; failure in mathematics
may lead to a loss of self-esteem.
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Many people believe that innate ability is needed in order to do mathematics.
Interesting are the data gathered by the "50 lycées" project on the views
held by French students. About 35% of them considered that mathematical
ability is a natural gift rather than the result of training and working.
Amongst those, 70% of the boys considered that they are gifted, but only 40%
of the girls felt similarly.

However, these observations do not apply in the same way in every country.
There is an enormous contrast between the views expressed by M. L. Sturgeon,
an applied mathematician describing problems and perceptions surrounding
mathematics and mathematicians in the American commercial workplace ("an
obvious image problem is the absence of an association of "success" in some
publicly acceptable form - acclaim, wealth, knowledge, medals, etc...- with
mathematics or mathematicians... Too much worth-weight is given by our
culture to superficial high profile activity. The relatively isolated and
quiet activity of thinking, especially analytically, is scorned by those who
cannot do it or cannot see a profit in it"), and those of D. Z. Zhang,
H. K. Liu and S. Yu (who, in their paper, describe the legendary figure of
Hua Loo-Keng in China, and write of public honours and consideration,
"mathematics is regarded as a symbol of intelligence in China... most of the
presidents of the well-known universities in China are mathematicians... some
mathematicians are also political figures").

A point to emphasize is the crucial role of the image of mathematics among
teenagers, precisely at the age (16-18) when they make decisions on future
careers. According to Sturgeon again, for most high school students,
mathematics is a subject, not an occupation. Moreover, their relations with
mathematics can discourage them from going on to any kind of scientific
studies. While all countries need more students in mathematics and more
students in science, a bad image of mathematics may result in an enormous
national loss in the near future. Conversely, a good or improved image may
prove immensely beneficial to any nation in the world.
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3. WHAT IS POPULARIZATION?

Let us try to find the main features that characterize this activity we call
popularization of mathematics.

In the first place, it consists in sharing mathematics with a wider public.
Each one of the words here should be understood in a broad sense. Mathematics
can mean every subject of interest to the mathematical community, the
contents, history, evolution, impact and applications, its problems, and no
topic should be excluded a priori. Wider public, the subject of
popularization, could even mean the research mathematician as the recipient
of interesting and useful information outside his field of expertise. No
section of the public should be excluded: children of all ages, workers,
citizens, all types of professionals, other scientists. All motivations have
to be considered: professional interest, curiosity, general knowledge, also
prejudices and fears.

However this definition does not describe the whole dynamics of
popularization. For, it also includes encouraging people to be more active
mathematically. Mathematics is not so interesting as a collection of results
as it is when considered as a way of thinking: how to formulate a problem,
how to look for a solution, how to demonstrate. In a way mathematicians have
to be more ambitious than other scientists, because the main value of
mathematical concepts is to be used, not only grasped or understood. There
are good examples: certainly G. Polya succeeded in popularizing widely his
approach to mathematical investigation and discovery. Christopher Zeeman
insists on the choice of theorems and proofs for a popular talk: theorems
should be noble (capture the quintessence of some mainstream branch of
mathematics) and the proof should be elegant, rigorous, and expressed in a
few lines.

Now comes a question. Is popularization not the purpose of mathematical
teaching? The specific feature of popularization is to provide a mathematical






