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Preface

This book arose from the presentations given at the international workshop held in
Obidos, 26-29 September 2010, as a result of a joint initiative of the Centro In-
ternacional de Matematica and the Raising Public Awareness (RPA) committee of
the European Mathematical Society (EMS). The objective was to provide a forum
for general reflection with an international mix of experts on building the image
of mathematics, ten years after the World Mathematical Year 2000 (WMY 2000).
Obidos, a charming town situated one hour by car to the north of Lisbon, Portugal,
was also the site of the re-creation in the year 2000 of the international mathemat-
ics exhibition “Beyond the Third Dimension” (http://alem3d.obidos.org/en/) and a
meeting of the EMS WMY2000 Committee.

The opening of the workshop was also a public “mathematical afternoon” organ-
ised by the Portuguese Mathematical Society (SPM) in cooperation with the town
of Obidos. At this event mathematical films and lectures to the general public were
presented. The first lecture was given by H. Leitdo, from the University of Lisbon,
on mathematics in the “Age of Discoveries”, and the second one by G.-M. Greuel,
the current president of ERCOM (the EMS committee of the European Research
Centres on Mathematics), on the topic “Mathematics between Research, Applica-
tion and Communication”, which text is included in this book.

During the Obidos public awareness event, the website www.
mathematics-in-europe.eu of the EMS was officially launched and an itinerant math-
ematical exhibition, Medir o Tempo, o Mundo, o Mar, on the use of geometry to
measure the universe and help astronomical navigation, jointly organised by the
SPM and the Museum of Science of the University of Lisbon, took place at a local
art gallery. This book aims to encourage and inspire action to raise the public aware-
ness of the importance of mathematical sciences for contemporary society through a
cultural and historical perspective, and to provide mathematical societies, in Europe
and in the world, with ideas and details of concerted actions with other national or
international organisations and societies with regards to raising the public awareness
of science and technology and other important areas of society that have a strong
mathematical component. The book is divided into four parts:
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National Experiences

Exhibitions and Mathematical Museums
Popularisation Activities
Popularisation: Why and How?

National Experiences During and after the World Mathematical Year 2000 sev-
eral European countries started extensive RPA projects in mathematics. In this part
of our book activities in the following countries are described: the UK (John D.
Barrow and Robin Wilson), France (Jean-Pierre Bourguignon), Germany (an arti-
cle about the German website www.mathematik.de by Wolfram Koepf and another
about the German Mathematical Year 2008 by Giinter M. Ziegler and Thomas Vogt),
the United States (Reinhard Laubenbacher), Portugal (Renata Ramalho and Nuno
Crato) and Spain (Ratl Ibadez Torres).

Exhibitions and Mathematical Museums Over the last few years there have
been a number of (temporary or permanent) mathematical exhibitions. The experi-
ences of the organisers are given: How can one present mathematics successfully?
Ehrhard Behrends (the exhibition “Mathema—Is Mathematics the Language of Na-
ture?” during the German Mathematical Year 2008) , Albrecht Beutelspacher (the
“Mathematikum” in GieB3en), Manuel Arala Chaves (“Atractor”), Ana Eird, Suzana
Napoles, Jorge Nuno Silva and José Francisco Rodrigues (exhibitions in collab-
oration with the Museum of Science in Lisbon), Enrico Giusti (“Il Giardino di
Archimede” in Florence) and Andreas Daniel Matt (“IMAGINARY”).

Popularisation Activities The large variety of RPA projects that happened in
various countries was really impressive: films, popular websites, RPA using com-
puter games or the history of mathematics. Surprisingly most of these activities were
unknown to the majority of participants until this workshop. A number of them
are described in more detail here: Ehrhard Behrends describing the international
mathematical popular website www.mathematics-in-europe.eu; Franka Brueckler
on the problem of how to organise RPA projects with a low budget; Mireille
Chaleyat-Maurel on her experiences during the Word Mathematical Year, 2000;
Krzysztof Ciesielski on how to explain “strange” geometries to an audience of non-
mathematicians; Jodo Fernandes, Carlos Fiolhais and Carlota Sim&es on various
projects at the University of Coimbra; Steen Markvorsen on his experiences of an
event that had a large impact on raising the public awareness of mathematics; Yasser
Omar on RPA projects in developing countries; and John M. Sullivan on the role of
pictures in mathematics, art and RPA activities.

Popularisation: Why and How? A number of talks were of a more “fundamen-
tal” character. This part of the book starts with an article by F. Thomas Bruss, who
explains why it is of fundamental importance to improve the image of mathematics.
Then Jorge Buescu and José Francisco Rodrigues stress that it is necessary to present
“useful” mathematics to convince people that it is important. Barry Cipra asks what
advice Martin Gardner would have given us for creating successful popularisation
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projects. Maria Ded¢ also starts her contribution with a question: “How important
is rigour in communicating maths?” In Gert-Martin Greuel’s article the focus is
whether it is possible or necessary to impart an understanding of mathematics to the
general public. Vagn Lundsgaard Hansen advises us to keep mathematical aware-
ness alive, and in the last article Anténio Machiavelo explains why the question of
what mathematics really is and what it exactly deals with can only be satisfactorily
understood within an evolutionary perspective.

The editors and organisers of the workshop wish to express their gratitude to the
Centro Internacional de Matematica (CIM), the Portuguese Mathematical Society
(SPM), the town of Obidos, the Portuguese Fundagdo para a Ciéncia e Tecnologia,
the Fundacdo Calouste Gulbenkian, the Munchen RE and the Portuguese mathemat-
ics research centres, CMAF/U Lisbon and CEMAPRE/TU Lisbon for their support.

Berlin, Germany Ehrhard Behrends
Lisbon, Portugal Nuno Crato
Lisbon, Portugal José Francisco Rodrigues
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Part I
National Experiences



Raising Public Awareness in the UK
—Some Snapshots

John D. Barrow and Robin Wilson

Abstract The United Kingdom has a track record of events to raise the public
awareness of mathematics, although mathematics still remains a closed book to the
vast majority of UK citizens, and prominent figures are quite happy to admit to their
lack of knowledge of mathematics in situations where they would never dream of
admitting they knew nothing of Shakespeare or music. In the UK there is a two-
pronged approach to mathematics outreach—outreach to the general public, and
finding ways to encourage students to pursue mathematics in schools and universi-
ties. Below are some of the attempts that have been made in these two directions to
improve the situation.

Gresham College, London

Gresham College was founded in London in 1596 for the purpose of providing free
public lectures in a range of subjects for anyone who wished to attend—and 400
years later, this remains its purpose. The wealthy financier Sir Thomas Gresham left
money to the City of London and the Mercers’ Company to provide for professor-
ships in geometry, astronomy, physic, rhetoric, music, divinity and law. Early Ge-
ometry professors included Henry Briggs (the co-inventor of logarithms) and Robert
Hooke. In the 1890s Karl Pearson’s lectures on statistics introduced the terms ‘his-
togram’ and ‘standard deviation’ for the first time. For a brief history of Gresham
College, see Robin Wilson’s article in the June 2007 issue of the European Mathe-
matical Society’s Newsletter.

J.D. Barrow ()
DAMTP, Cambridge University, Cambridge, UK
e-mail: jdb34 @hermes.cam.uk

R. Wilson
Open University, Milton Keynes, UK
e-mail: r.j.wilson@open.ac.uk

R. Wilson
Pembroke College, Oxford, UK
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4 J.D. Barrow and R. Wilson

The original professors were appointed for life and were required to live in the
College (within the City of London), to remain unmarried, and to lecture in both
Latin (for visiting foreign scholars) and English (for the general public). Nowadays,
professors are appointed for three or four years and recent appointments have in-
cluded Sir Christopher Zeeman, Ian Stewart, Sir Roger Penrose and Robin Wilson.
The current geometry professor is John Barrow, a previous Gresham professor of
astronomy.

Each professor gives six public lectures per year, and recent lectures have ranged
from Greek geometry to the Riemann hypothesis, from Hilbert’s problems to con-
tinued fractions, and from the mechanics of a superball to Einstein’s theory of rel-
ativity. In addition, there are one-off lectures by such figures as Tim Gowers and
Simon Singh, and also annual joint lectures with the London Mathematical Society
and the British Society for the History of Mathematics. The funding of the lectures
is provided (as 400 years ago) by the City of London and the Mercers’ Company,
and now amounts to about £700,000 per year for about 150 events.

When the second author first held the Geometry Chair in 2004, the total face-to-
face audience for the year (for all the lectures) was about 4000. By 2009, this had
risen to around 17,000 and continues to rise, with live attendances greatly boosted
by online views through the web site. All lectures are now webcast, and from an
initial 1000 downloads per month there are now over one million downloads per year
worldwide. In particular, all recent Gresham maths lectures can be viewed online on
www.gresham.ac.uk.

The Open University

One particularly effective means for raising the public awareness of mathematics
(especially when maths programmes are broadcast on television) has been through
the Open University (OU), a major distance-learning institution, which was founded
in the UK in the 1960s and initially presented courses in four subjects (mathematics,
arts, science and the social sciences) to 16,000 adult UK students. There are now
some 260,000 students studying a wide range of topics, including 40,000 students
outside the UK, and the number of OU graduates already exceeds two-and-a-half
million.

Teaching is by a range of methods, of which the main vehicle has traditionally
been the printed correspondence text, prepared by a course team of academics over
a period of time. In addition there have been radio and television programmes (over
the national BBC network), cassette tapes and videos, home experiment science Kits,
CDs and DVDs. At one stage, some of our mathematics TV programmes, though
designed for 4000 students, were watched by up to 400,000 viewers. There is an
increasing use of online teaching methods, including much use of conferencing and
iTunes.

Face-to-face teaching is given by over 7000 part-time tutors around the UK who
mark the students’ written work and give tutorial classes at venues around the coun-
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try, as well as communicating with students via e-mail and electronic course confer-
ences. For many years, there were also week-long summer schools that students
were required to attend (in one summer over 40,000 students attended summer
schools in 15 venues over an eight-week period) or residential weekend courses.
Virtual summer schools are now increasingly used.

The assessment of most courses (or modules) is by regular assignments through-
out the year (tutor-marked by hand or online, or computer-marked), followed by a
three-hour written examination at the end—over many years of studying for a BA
degree in Humanities with Music, the second author sent about 60 assignments to
his tutors and sat 20 hours of written exams.

Open University students now have a wide range of choices of courses to study,
ending with many possible degrees and diplomas, including a range of taught and
research higher degrees (MSc and PhD). Most MBA students in Eastern Europe
study with the OU, and one-third of the UK’s master’s students in mathematics
take the OU’s taught MSc courses (about 600 students per year). Current courses
in mathematics include a range of foundation-level courses (about 5000 students
per presentation), introductory courses in pure and applied mathematics (800), and
higher-level courses in complex analysis (350), groups and geometry (350) and fluid
mechanics (250). There are also courses in mathematics education for teachers, and
MSc courses in such areas as analytic number theory, fractal geometry, applied com-
plex variables, functional analysis and coding theory.

An early example of a course that the second author originated was a 30-point
course on Graphs, Networks and Design, written by a team of about a dozen math-
ematicians and technologists (including a BBC producer). Over a three-year period
this involved the production of 1600 pages of printed text, sixteen 25-minute tele-
vision programmes, and several audio-tapes; this course was studied by more than
5000 students over a 14-year period. More recently, he has written a 10-point history
of mathematics course to accompany the BBC TV series The Story of Maths, pro-
duced jointly by the BBC and the OU and presented by Marcus du Sautoy, Simonyi
Professor for the Public Understanding of Science at Oxford University; this course
regularly attracts about 300 students per year.

Broadcasting Mathematics

Much public awareness of mathematics in the UK has been through BBC radio
and television programmes—not only the hundreds of OU programmes mentioned
above, but also various series and one-off programmes. In his teenage years, the
second author used to watch Jacob Bronowski’s television programmes (including
a memorable one on perfect numbers) which appeared before Bronowski presented
his well-known series on The Ascent of Man. More recently, there were the four
one-hour documentary programmes, mentioned above, entitled The Story of Maths;
these were watched by up to half-a-million viewers in the UK, were broadcast by
BBC World to two million homes worldwide in January 2009, and won first prize



6 1.D. Barrow and R. Wilson

for the best BBC World documentary series of 2009. Other TV programmes have
included Simon Singh’s Fermat’s Last Theorem and a series on Codes, and Marcus
du Sautoy’s Music of the Primes.

BBC Radio features a weekly series entitled In Our Time, chaired by Lord
Melvyn Bragg, in which three experts discuss a topic of interest (the telescope,
Attila the Hun, humour in Greek plays, etc.). Over the years these broadcasts have
included several mathematical topics, including Archimedes, Mathematics and mu-
sic, Prime numbers, Newton’s ‘Principia’, Negative numbers, Gdodel’s theorem and
Henri Poincaré. They regularly attract audiences of about two million listeners, and
all remain available online.

The Royal Society also features all its public and prize-winning lectures on its
TV website; these can be found online at http://royalsociety.org/royalsociety.tv/
Mrom=footer. Here you will find the Faraday prize lectures of Marcus du Sautoy
and John Barrow, as well as earlier popular maths lectures: these lectures attract
very large audiences and are webcast live. The Royal Society also has an advisory
committee, ACME, on mathematics education.

Every September there is a major public outreach effort at the time of the
annual British Science Festival of the British Science Association, formerly
named the British Association for the Advancement of Science (see http:/
www.britishscienceassociation.org/web/BritishScienceFestival/). This week-long
programme of talks and outreach activities is always hosted by a UK university
(it will be in Aberdeen in 2012). It is one of the largest science festivals in Europe,
and the week of the Festival is one of the few occasions when science is front-page
news in the quality national newspapers. There is a separate mathematics section,
and a new president for the section is elected each year. Supported by the mathemat-
ics sectional committee, the president is responsible for giving a presidential lecture
and organising a stimulating series of talks during the Festival week. Other sections,
particularly physics, astronomy and engineering, also regularly feature talks that are
of mathematical interest.

The Royal Institution (RI) is another famous institution dedicated to the pub-
lic promulgation of science and dialogue about its role in society. Although it is
best known for its annual series of televised Christmas Lectures, it is also active
throughout the year running popular lectures on mathematics and mathematics mas-
ter classes for keen and able school students (see www.rigb.org).

The Millennium Mathematics Project

The Millennium Mathematics Project (MMP) is an extensive education and public
outreach initiative begun by the mathematics and education departments of the Uni-
versity of Cambridge in 1999. The first author directs the project from the Centre
for Mathematical Sciences in Cambridge and its principal webpage is to be found at
www.mmp.maths.org.
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The MMP aims to improve the understanding and appreciation of mathematics
amongst school students (ages 5-19), teachers and members of the general pub-
lic. It was set up in response to a perceived drop in the standards of teaching and
learning of mathematics in the UK and a perceived lack of appreciation of the role
that mathematics plays in science, business and everyday life. From its inception
it has been active both nationally and internationally. It combines web-based ac-
tivity with face-to-face activities in schools, professional development for teachers,
video-conferencing to schools, placing students in local schools to support teachers,
visits to schools with talks, articles, podcasts and videos about mathematics and its
applications for the general public. It is divided into sub-projects that have different
audience focuses and different styles of delivery.

The MMP comprises about 17 members, some part-time. They have a range
of expertise, spanning research in mathematics and its applications, mathematics
teaching, public understanding, editing, fund-raising, administration, and technical
aspects of video, web and other modes of presentation. All of the MMP’s outputs
are free to individual users. The project is supported by grants, donations from bene-
factors, and some of the science and mathematics departments within the University
of Cambridge contribute to the project. In 2006 the MMP was awarded the Queen’s
Anniversary Prize, the highest award for educational achievement in the UK, and
its sub-project PLUS won the Webby Award for the best science education site on
the web. In the academic year 2009-2010 the MMP’s web-based mathematical re-
sources attracted more than 4.3 million visitors worldwide, while over 39,000 pupils
and more than 3500 teachers were involved in its face-to-face activities and events.

The project consists of a family of complementary programmes, each of which
has a particular focus:

e The NRICH website provides thousands of free resources, designed to develop
problem-solving skills and subject knowledge. High-school students send in so-
lutions to problems (only those solutions are published—if a problem is unsolved,
it remains so), and there is an Ask NRICH discussion board staffed by Cambridge
team members and students who give help and hints to students and participate in
discussion threads. All of these threads are archived and indexed: they can be
seen and searched at http://nrich.maths.org/discus/messages/board-topics.html.
Recently, NRICH has been extended to include maths for science and technology
(STEM) under the acronym stemNRICH, with dedicated fast-developing web-
pages at http://nrich.maths.org/stemNRICH: stemNRICH provides free post-16
resources that explore the mathematics underlying biology, physics, chemistry
and engineering, to support the school-to-university transition.

e The Plus website is an online magazine opening a door to the world of mathe-
matics, and including a careers library of interviews with people who use math-
ematics in interesting ways in a variety of careers. It focuses on the applications
of mathematics and provides articles and interviews with leading mathematicians
(see www.plus.maths.org). Plus also runs a ‘Plus maths news’ for registered par-
ticipants, giving regular updates on what is happening in the world of mathemat-
ics, together with updates on mathematical aspects of the news, as well as a blog.
The first author has a regular column in Plus called Outer Space.
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e Motivate is a videoconferencing scheme that links mathematicians to schools in
the UK and other countries (time zones permitting). It provides bespoke mathe-
matics enrichment sessions for schools by live video-conference, and online mul-
timedia enrichment resource packs. Recently, the project work by schools who
participated in this project was published as a research paper in the Proceedings
of the Royal Society B (see http://rspb.royalsocietypublishing.org/content/early/
2010/10/28/rspb.2010.1807 full).

e The Hands-On Maths Roadshow, Enigma Project, and Risk and Probability
Show: staff visit schools all over the UK and abroad to run hands-on mathematics
enrichment activities and workshops; the Risk and Enigma Projects also provide
shows for the general public. The Enigma Roadshow is about the mathematics
of codes and codebreaking and features a real WWII Enigma machine, as well
as an electronic simulation on CD for the participants to keep. The Risk and
Probability Show is about many aspects of probability, uncertainty and risk: it is
closely linked to the programme for the public understanding of risk, which is
run by David Spiegelhalter, the Winton Professor for the Public Understanding of
Risk in the Department of Pure Mathematics and Mathematical Statistics at Cam-
bridge, who works very closely with the MMP. The website of his programme,
Understanding Uncertainty, can be found at http://understandinguncertainty.org/.

e A programme of mathematics lectures and events for schools, families and the
general public, held in Cambridge. Each year in the UK there is a National Sci-
ence and Engineering Week to showcase the achievements of science and math-
ematics: all universities take part in this. At Cambridge, for example, there is a
very extensive programme that runs over two weeks in order to accommodate
everything on offer. The mathematics departments offer a programme of talks,
exhibitions and interactivities for all ages. The Isaac Newton Institute also partic-
ipates in these activities, and last year it housed a major display of mathematical
art.

The MMP has recently developed resources on maths and sport, with a special
focus on the London 2012 Olympic and Paralympic Games. This activity, with a
new accompanying roadshow, was launched in early 2011. The MMP was chosen as
the official Olympic education provider in this subject area by the Local Organising
Committee of the London 2012 Games (see www.sport.maths.org).

The MMP also maintains close links with other mathematics outreach activi-
ties in the UK. These include the series Maths in the City by Marcus Du Sautoy
and sponsored by the Engineering and Physical Sciences Research Council, of
guided mathematical walks in Oxford and East London, (see http://gow.epsrc.ac.uk/
ViewGrant.aspx ?GrantRef=EP/H047158/1), which one of the Plus editors (Rachel
Thomas) helps to organise, and Rob Eastaway’s Maths Inspiration Project (http://
www.mathsinspiration.com/jsp/index.jsp?lnk=200), which runs at major public
venues around the UK. Several other outreach projects exist that aim to enthuse
young people about mathematics, see (for example) the FunMaths Roadshow,
(www.maths.liv.ac.uk/lms/funmaths) of the Liverpool Mathematical Society.

In 2004, the British Government’s Department for Education and Skills (now the
DCSF), led by the Secretary of State Charles Clarke, gave financial support for the
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creation of the National Centre for Excellence in the Teaching of Mathematics (see
https://www.ncetm.org.uk/). Its present director is Professor Celia Hoyles, and its
role is to encourage mathematics teachers to develop their mathematical knowledge
and pedagogical skills. Its webpages and local centres act as sources of information
and activity in these areas, with the aim of sharing and promoting best practice. They
also provide all sorts of stimulating material to help teachers enliven and enrich the
teaching of mathematics, for example the Early Years, Primary, Secondary and FE
electronic Magazines.

The Future

We have provided a few snapshots of the maths outreach programmes in the UK in
which we participate. They can be followed up in more detail by looking at the web
links we have provided in the text. Over the past ten years the profile of mathematics
has steadily risen within the UK, but there is more still to be done. This is something
that has also been recognised by the national agencies that fund university research
in science, engineering and mathematics. Researchers are encouraged to include
outreach activities in their research programme and are asked to report on the impact
that they have made on society. In the future this evaluation of research impact will
play a significant role in the nationwide evaluation of university departments and
their research groups. As a result, the profile of public outreach in mathematics is
likely to continue to rise and more young mathematicians will be encouraged to
participate in this exciting mission. The possibilities of collaborating with European
colleagues will add significantly to what can be achieved by sharing best practice
and exchanging new ideas.
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Raising the Public Awareness of Math:
Discussing Recent Initiatives in France

Jean-Pierre Bourguignon

Abstract The article presents some initiatives taken by the Institut des Hautes
Etudes Scientifiques (IHES) and a few other French organisations to raise the public
awareness of mathematics. They are organised in categories, some rather standard,
some more original corresponding to opportunities that have been seized. They all
address a public wider than the public of scientists and have involved contributors
coming from different backgrounds.

A possible sub-title for this lecture is: A four of some initiatives taken by the Institut
des Hautes Etudes Scientifiques (IHES) and a few other French organisations to
raise the public awareness of mathematics.

The types of initiatives that will be discussed here are diverse, and they represent
only a sample of the actions undertaken to raise the public awareness of mathematics
and science in general in France. Here are some typical categories:

1. Open days at the Institute

2. Conferences in unusual locations

3. A special lecture series organised by the Bibliotheque Nationale de France and
the Société Mathématique de France

4. Events involving artists

5. A very special adventure with pictures of scientists, who contributed short texts,
and a photographic exhibition that has travelled the world.

This lecture is an opportunity to try and identify:

e Conditions for the success of events whose objective is to raise public awareness,
e Conclusions that can be drawn from these experiences,
e Networks that need to be mobilised.

These initiatives were all addressing a public wider than the public of scientists,
and some of them have attracted high school students, and also the general public.
This was often made possible thanks to the help of those organisations of teachers
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Fig. 1 Open Days at IHES

and mathematicians whose purpose is to create networks. As far as reaching out to
high school students is concerned, involving their teachers is clearly critical. The
purpose of these events was mainly to create opportunities to meet scientists and get
a better understanding of what research is about, and also of how it functions.

Open Days at IHES

Almost every year IHES opens its doors to the public, most of the time on the
occasion of the Science Week, see Fig. 1, and proposes a variety of activities all
centered on the researchers at the Institute and their appearances in different media.

This is of course not very original. Nevertheless each time, the event has been
successful bringing a few hundred people to the Institute. It is in particular a very
good basis for further contacts and mixing the generations.

Conferences in Unusual Locations

Over the years IHES has organised conferences in unusual locations, see Fig. 2.
These events were almost all of the same format, namely 20 minute lectures fol-
lowed by 10 minutes of questions for a sequence of typically eight such lectures.
The audiences attending the events were mixed with always a large component of
young students.

Another common feature of these events is that they took place in unusual places:
two of them were held at the Centre Pompidou, the epoch-making building by Renzo
Piano and collaborators in downtown Paris. The first event, entitled Voyage dans
I’imaginaire mathématique, organised in 2000 in the framework of the World Math-
ematical Year, was the first ever mathematical event held there. The 2004 event
was called La face cachée des mathématiques. In 2008 the event a la rencontre des
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Fig. 2 Conferences in unusual locations

déchiffreurs was held at the Musée des Arts Premiers, a brand new museum in Paris
in an impressive building designed by the architect Jean Nouvel.

The science magazine Pour la Science, the French edition of Scientific American,
was the partner of THES for all these events. The first one was also sponsored by the
CNRS who provided the means to record it very professionally. The second one was
organised jointly with the Société Mathématique de France (SMF) and the Société
de Mathématiques Appliquées et Industrielles (SMAI). For the 2008 event, several
foundations helped cover the cost of renting the facilities. It was the major public
event in the programme to celebrate the 50th anniversary of IHES. Each time these
events attracted hundreds of people and generated interesting reactions.

Some of them were held abroad: one took place in Tokyo as part of a week-long
series of events organised jointly with the University of Tokyo and Keio University,
again during the celebration of the 50th anniversary of IHES. In 2010 the Insti-
tute took advantage of the special interest raised by the Shanghai World Expo to
hold another edition of the a la rencontre des déchiffreurs conference at the Pavil-
lon France there, partly in French and partly in Chinese, see Figs. 3 and 4, as the
Tokyo event had been partly in English and partly in Japanese, with simultaneous
translation. In both cases young high school students were involved and could meet
prominent mathematicians. In Tokyo, the help of Professor Heisuke Hironaka and of
colleagues from the Mathematical Society of Japan was instrumental in the success
of the enterprise.

A Special Lecture Series

Since 2005, the Bibliotheque Nationale de France (BNF), in association with the
SMF, France-Culture, the national cultural radio channel, and the mathematical
magazine Tangente, has been hosting a special lecture series, entitled Un fexte,
un mathématicien, see Fig. 5. In recent years, the general science magazine La
Recherche has also been a partner. The purpose is to take a historic text produced
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Fig. 4 Programme for a la rencontre des déchiffreurs in Shanghai

by a mathematician and to show the way it changed the course of mathematics and
discuss its descendance and its most recent consequences.

The series has mostly taken place in the BNF main auditorium, which can hold
several hundred people, although some lectures have been given in Grenoble, Avi-
gnon and Lens. For each conference, about half of the auditorium is occupied by
high school students, who come with their teachers after some preparatory lectures



Raising the Public Awareness of Math: Discussing Recent Initiatives in France 15

un texte,
un mathématicien

un texte,
ématicien

un texte,
un mathématicien
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organised through the extensive network of the association Animath, which coordi-
nates the work of several special initiatives in schools lead by teachers. On many
occasions, because of overbooking, some people have to watch the lecture on TV
sets outside the auditorium. This has become a reference event in terms of reach-
ing out to a wide public. The lectures are now videotaped in a good format and are
watched by many people.

Events Connected with Artists

Connections between mathematicians and artists have been developed in different
contexts:

e Some artists are asked to take part in a project involving mathematics;

e Some artists have, on their own, an interest in mathematics, and want to be asso-
ciated with mathematicians;

e Some mathematicians have been in contact or have inspired artists.

In the first category, there is the sculpture Lump Bumps and Windy Figures by
the American artist Jessica Stockholder, see Fig. 6. The piece was commissioned
by primary school pupils from Longjumeau, near Paris, who explored, during the
World Mathematical Year 2000, a combinatorial problem introduced by the Norwe-
gian mathematician Skolem: given a number #, find sequences of the 2n numbers
1,2, ..., n repeated twice, so that the distance between the two occurrences of any
number k is exactly k. One can represent such a sequence by putting n two-legged
structures, the knights, whose legs are apart by 1, 2, ..., n units on a board, in such
a way that no two knights step on each other’s toes. Jessica Stockholder produced a
piece, located in the Bois-Marie domain of IHES, in two parts: one, merely esthet-
ical, shows the arrangement of 8 objects of sizes 1 to 8 on a chessboard so that one
object begins or ends on each line of the board, producing a Skolem sequence in
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Fig. 6 Lump Bumps and
Windy Figures by Jessica
Stockholder, the knights in
the foreground

Fig. 7 Catalogue of the
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each direction; the other fulfils a request of the children, namely to be able to play-
fully look for Skolem sequences by moving 8 metallic knights on an 8-line board.

In the second category, there is for example the work of the Japanese photog-
rapher Hiroshi Sugimoto, who made magnificent pictures of the collection of geo-
metric surfaces from the nineteenth century kept at the Mathematical Department
of the University of Tokyo. The pictures were exhibited for the first time in 2004
at the Fondation Cartier pour I’art contemporain in another beautiful building by
Jean Nouvel in Paris. I was charged with the task of explaining in the catalogue why
these surfaces are mathematically significant, see Fig. 7.

In the third category, one finds René Thom, a former Permanent Professor at
IHES who passed away in 2002. During his life he interacted with a number of
artists: Salvador Dali, who dedicated to him his last series of paintings, among which
is the Topological abduction of Europe inspired by Thom’s work on catastrophes;
Jean-Luc Godard, the Swiss film director who produced a movie called A René,
showing Thom in a provocative way; Pascal Dusapin, a French composer of mod-
ern music, whose piece Loop is again inspired by Thom’s work on catastrophes;
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the Spanish architect Zaera-Polo, who designed the ferry terminal in Yokohama ac-
cording to a Thomian perspective; the German painter Hans Hartung, and the Cata-
lan painter Antoni Tapies can be added to the list. A lecture on these interactions
was given by Marc Chaperon (Université Paris-Diderot) at the Maison frangaise of
New York University during the US celebration of the 50th anniversary of IHES,
see Fig. 8.

A Very Special Adventure

The following is a most improbable story:

e A couple of film makers employed by CNRS, Anne Papillault and Jean-Francgois
Dars, had to find a place to install their equipment after the CNRS decided to stop
paying the rent on their professional studio;

e [ knew them because we made two movies together, a rather long one on Jacques
Tits on the occasion of his retirement and a shorter one on Henri Cartan in con-
nection with the Bourbaki seminar, and they found refuge at IHES where they
spent four years;

e Jean-Francois Dars, also a photographer, took thousands of pictures of re-
searchers at work in many instances of the life at the Institute;

e Alain Connes suggested making a book containing the best pictures, accompa-
nied by short texts written by those whose picture was selected. Early in 2008,
Les déchiffreurs was produced by the French publisher Belin, and is now in its
third printing (see Fig. 9); shortly after, an English version was published by
A K. Peters, Boston; a Japanese version was produced later in 2008 by Springer
Japan, and a Chinese version in 2010 by Higher Education Press (see Fig. 10); a
Korean edition is being prepared.

Some pictures in the book are the result of the exceptional patience of the pho-
tographer, like the one in Fig. 11 showing Etienne Ghys lecturing on the Lorenz
attractor and the butterfly effect at the Ecole polytechnique (on the occasion of my
60th birthday). A historic text in the book was written in 2007 by Ngd Bao Chau,
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Fig. 9 The French edition of
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Fig. 11 Etienne Ghys

shown on Fig. 12, who describes his personal experience when he foresaw that he
had put his hands on a very simple but very powerful idea while being a CNRS vis-
itor at IHES. The conclusion of his article is prescient because, in 2010, he received
the Fields Medal for the completion of this work. He wrote: “Je pense maintenant
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Fig. 12 Ngd Bao Chau

Fig. 13 Sir Michael Atiyah

que. .. cet apres-midi-la j’avais vécu 'un des moments les plus décisifs de ma car-
riere”. Some other pictures show historic figures, such as Sir Michael Atiyah, see
Fig. 13, or Eugenio Calabi and Shing Tung Yau, one of the very few pictures where
they appear together, Fig. 14, an embodiment of Calabi-Yau of a sort.

The very best pictures from the book, about 30 of them, were printed in large
format on canvas for a photographic exhibition, which has been touring the world.
It has been shown in high schools (such as in Rochefort, France, see Fig. 15), in
bookshops in downtown Paris, see Fig. 16, but also in universities and institutes in
the US (Chicago, New York, the Institute for Advanced Study), in Japan (Tokyo
University and Keio University), and in Thailand (Mahidol University in Bangkok).
It is presently touring China thanks to the network of the Alliances Frangaises in the
country, and will be doing a Tour de France later in 2011-2012.

The exhibition was also presented at the International Congress 2010 in Hyder-
abad, see Fig. 17, with a few additional pictures such as the one of Shiing Shen
Chern shown in Fig. 18 with, standing in front, his daughter May Chu and Louis
Nirenberg, the first recipient of the Chern Medal awarded on this occasion.
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Fig. 14 Eugenio Calabi and
Shing Tung Yau

Fig. 15 High school,
Rochefort

Fig. 16 A bookshop in
downtown Paris

A Few Concluding Words

From these diverse situations, one can see that a variety of approaches were used in
order to reach a mix of people but the most important has been:
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Fig. 17 Joanna Jammes
(IHES) in Hyderabad

Fig. 18 Louis Nirenberg
(left), May Chu (right) and a
photograph of Shiing Shen
Chern (center)

e to seize chances and passing opportunities,
e to do with minimal budgets, while looking for appropriate sponsors ...

Some ongoing projects will rely on the use of much bigger resources and aim for
more international visibility in the media but it is too early to say more.

The task to be achieved is immense, due to the very rapid growth of the discipline
during the last century, which continues unabated, and its continued sophistication.
Mathematicians need to make an in depth transmission of the heart of their disci-
pline. This of course cannot be carried out through the usual channels of school
training, which can barely touch recent developments. It is therefore necessary to
find appropriate shortcuts, which may have nothing to do with the technical de-
velopment of the discipline. This is a task that mathematicians need to understand
properly. They also need to estimate all the effort that has to go into such an endeav-
our, give it the appropriate recognition, and they must do so quickly.

Acknowledgements Thanks to the City University of Hong Kong for hospitality while these
notes were written.
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Abstract In this article we describe the German website Mathematik.de, and the
ideas used to try to raise the public awareness of mathematics in Germany.

This website was originally created by Ehrhard Behrends. I joined the team in
2007, and since 2009 I have been the editor responsible for the site.

What Is Our Idea?

The idea behind Mathematik.de other than being the website of a professional asso-
ciation like the Deutsche Mathematiker-Vereinigung (DMYV, the German Union of
Mathematicians) is to give information and news about mathematics, about mathe-
matics in the media, about mathematicians at work, about the history of mathemat-
ics, etc. to the general public. We therefore provide:

e A collection of news and current media stories about mathematics in Germany
and elsewhere

e A collection of mathematical resources for students, engineers and otherwise in-
terested people
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Fig. 1 Page header: the
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H mathemati-de

o A forum for people interested in mathematics to get an idea of the working life of
a mathematician
e A list of web links to other interesting pages about mathematics

and much more.

Page Structure

Our web page:

e Has a daily graphical header
e Has a left-hand side with daily items
e Has a right-hand side with a menu with many interesting topics, see Fig. 2.

This structure was introduced in 2008 when we had the official Year of Mathematics
in Germany and the site was given a facelift.

Our site is served by a database, which is invoked both to present the changing
items automatically and to serve the menu.

The Page Headers

Each page header (see Fig. 1) combines a polynomial formula from pretty simple
to rather complicated of a three-dimensional surface, a picture of this surface and
a photo of a real-world item as an illustration of the model surface. (For more ex-
amples see Fig. 3). This type of header was largely influenced by the Imaginary
exhibition (www.imaginary2008.de), which visited many German cities in 2008.
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Heute vor 175 Jahren
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Als Schiiler von Boole entwickelte er dessen Logik weiter. Er hat die
Methode des Schiiefiens so mechanisiert, dass sie durch logische
Maschinen bewerkstelligt werden konnte.

Jevons verstarb am 13.8.1882 in Bexhill (Engl.).
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Fig. 2 The start page of Mathematik.de on 1 September 2010

News Messages

We add a news entry about every third day, so that each month we come up with
about 10 news messages (Fig. 4). These are either news from electronic media in
Germany, interesting press releases about mathematics, mathematicians, competi-
tions or anything that we consider to be interesting for the public, for example:
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Verleihung der Fields-Medaillen

26.08.2010 In diesem Jahr findet der Internationale
Mathematikerkongress (ICM) in Zentralindien statt. Im
Kongresszentrum von Hyderabad hat die indische ...
mehr b

6. Internationales Mathematik-Camp am Werbellinsee
24.08.2010 Vom 20. bis zum 28. August 2010 findet in
der Européischen Jugenderholungs- und
Begegnungsstétte am Werbellinsee nahe Berlin ein ...
mehr b

Berlin wird Zentrum der Weltmathematik

16.08.2010 Die Weltvereinigung der Mathematiker IMU
(International Mathematical Union) wird ihren sténdigen
Hauptsitz ab 2011 in Berlin haben. Das ... mehr

e We announced Benoit Mandelbrot’s recent death giving details about his life and
presenting a nice movie of his fractals, see Mathematik.de/ger/diverses/aktuelles/
benoit_mandelbrot_gestorben.html.
Of course this was only possible because:

— we asked for and received the authorization of the film director Nigel Lesmoir-
Gordon [1]

— we have somebody in our team who can prepare such a Flash animation

— we were fast enough to get this page online without any substantial delay

e We released another news message about the DMV media award ceremony in
2010, presenting the relevant information about the awardees and publishing sev-
eral pictures to visualize this event, see Mathematik.de/ger/diverses/aktuelles/
medienpreis_2010/dmv_medienpreis_2010.html.

e A news message about Eugen Jost introduced and showed a dozen of his mar-
vellous mathematical pictures, which were used to create nice calendars and for
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Fig. 5 Citation of the day Zitat des Tages

Die Mathematiker, die nur Mathematiker sind, denken also richtig, aber
nur unter der Voraussetzung, dal® man ihnen alle Dinge durch
Definitionen und Prinzipien erklart; sonst sind sie beschrankt und
unertréglich, denn sie denken nur dann richtig, wenn es um sehr klare
Prinzipien geht.

- Blaise Pascal

Fig. 6 Historic reminder Heute vor 130 Jahren

Am 31.8.1880 wurde Heinrich Franz Friedrich Tietze in Schleinz (Osterr.)
geboren.

Er arbeitete in der Topologie und war wesentlich am Aufschwung dieser
Disziplin beteiligt. Mit seinem Buch "Geldste und ungeléste Probleme aus
alter und neuer Zeit" machte er viele Laien mit schwierigen
mathematischen Problemen bekannt.

Tietze verstarb am 17.2.1964 in Minchen.

Mehr finden Sie hier .

Fig. 7 Book of the day Rezension des Tages

Alles Mathematik - Von Pythagoras zum CD-Player
- Martin Aigner, Ehrhard Behrends - mehr »

numerous exhibitions, see Mathematik.de/ger/diverses/aktuelles/mathemacher_
november_2010/eugen_jost.html.

e In Mathematik.de/ger/diverses/aktuelles/energie_fuer_den_marathon.html we re-
ported on a mathematical theory for marathon, which was published by Benjamin
Rapoport from Harvard University.

Of course not all messages have a film or a slide show but every news message
is illustrated by at least one picture to make the website as visually attractive as
possible.

Daily Changing Items

Our daily changing items include one of 185 citations of the day (Fig. 5).

There is a large selection of historic reminders (which we obtain from http://
www-history.mcs.st-and.ac.uk/history/Mathematicians, Fig. 6).

There are 80 books of the day (Fig. 7).

There are 136 items of Five-minute mathematics (Fig. 8).

The last category was started by Ehrhard Behrends as a weekly column in the
German newspaper Die Welt and 100 of these stories were published as a book [2].
Some 36 more stories from different authors were added in 2008. As a result every
day we can offer one of this large collection of very interesting short stories about
mathematics to our readers.
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Fig. 8 Flye—mlnute 5 Minuten Mathematik
mathematics

Gliickwunsch zum 32. Geburtstag!

Um ein Problem optimal erfassen zu kdnnen, sollte man es aus einem
geeigneten Blickwinkel betrachten. In der Mathematik ist es genau so:
Viel Mihe wird darauf verwendet, fir die auftretenden Objekte eine
Vielzahl von Darstellungsmdglichkeiten bereit zu stellen, um dann fir die
gerade anstehende Frage etwas Passendes zu finden.

mehr p

Our selection of book reviews is steadily growing. Currently we have about 250
book reviews accessible on our site, 80 of which are in the selection for the book
of the day. The books in the book of the day category were generally published less
than five years ago. New reviews are added into the selection for the book of the
day, and from time to time we delete the oldest ones.

Main Menu and Welcome

How do we communicate with our readers? Our main menu has the following op-
tions:

Welcome

First aid

Exploring mathematics
University and occupation
Mathematics in the media
Information

School

with suitable subitems. For any of the following typical groups of readers:

School pupils

University students
University lecturers
School teachers
Working mathematicians
Journalists

we have a special welcome page linking to the most relevant submenus for the par-
ticular group.

First Aid

The most popular category on our web site is the First Aid. It addresses mainly
high-school and university students who have a specific mathematical problem, but
also offers mathematical knowledge for other interested people.

Since we don’t want to answer daily emails of the type: “How do I solve a
quadratic equation?” or “I have a math test tomorrow, and need a lesson on power
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laws”, we offer everybody seeking mathematical help short descriptions, solution
procedures and further links to the most frequently asked mathematical questions.

For this purpose we have written 60 detailed articles about topics from alge-
bra, arithmetic, calculus, fractions, equations and systems of equations, geometry,
percentage and interest calculation and probability theory, which are accessible on
our site. One can easily find these pages from the menu, but also by using suitable
keywords in Google.

Currently we are designing and integrating many multimedia-based components
and incorporating them in our First Aid articles. Some examples are the following:

Figure 9 shows a JavaScript applet where the user can enter the numerator and
denominator of a fraction. Then the applet executes the division calculating the re-
mainder and showing all intermediate results and the complete computation, which
gives the periodic decimal approximation of the fraction as shown in Fig. 10. There
is a similar applet handling the reverse operation.

An interaction with Riemann sums uses the GeoGebra package [3], which
we have incorporated several times after receiving authorization from the author
Markus Hohenwarter. In the applet (Fig. 11) the user can change the function, the
number of partition points (up to 100), can visualize the upper and lower sums and
can compute the numeric value of the integral. This gives the user enough freedom
to learn and understand the concept of integrals via an area computation.

In the section Mathematical Calendar Sheet we publish several times a year an
article about an anniversary, which is important in the history of mathematics. With
this we like to draw attention to mathematical breakthroughs, important publications
and other milestones in the organizational and structural development of mathemat-
ics.

The recent article “1859: the ¢ function, distribution of prime numbers and Rie-
mann hypothesis” about Riemann’s article Ueber die Anzahl der Primzahlen unter
einer gegebenen Grosse [4] gave the historical developments around the ¢ function.
It contained the graph of |¢(z)| from the book [5] (Fig. 12) as well as a modern
variant, computed with Mathematica [6] (Fig. 13), which shows the care taken by
the authors Jahnke and Emde.

Mathematics as a Profession

“What does a mathematician do at work?”” “What are the working options for a math
student?” “Do you want to become a math teacher or remain at the university?”
These are typical questions that mathematics students are asked by other people.

In today’s life mathematics plays an important although not always obvious role.
The career options for mathematicians are excellent, unemployed mathematicians
are virtually unknown in Germany and the salary prospects are great. We report
these issues frequently. A very interesting story was Doing the Math to Find the
Good Jobs [7] about a study giving the three best job opportunities in the US as (1)
mathematician, (2) actuary and (3) statistician.
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Bruch in Dezimalzahl umwandeln
Hier kann man sich einen Bruch in eine Dezimalzahl umwandeln lassen:
Man beachte:

Bitte nur natlidiche Zahlen eingeben.

Es darf nicht durch 0 geteilt werden.

Bei einem periodischen Bruch wird der Rest, der bei der Rechnung zweimal auftaucht, fett
hervorgehoben.

Wenn vor der Rechnung fiihrende Nullen ergénzt wurden, so werden diese kursiv dargestellt.

Bitte nur maximal 15-stellige Zahlen eingeben, da mit 16-stelliger Genauigkeit gerechnet wird.
Schon bei Zahlen mit wenigen Stellen kann die Rechnung sehr lang werden, so dass die Zeit fiir
die Darstellung der Rechnung GibermaBig lange dauert. In diesem Fall wird die Rechnung
spatestens nach 100 Schritten abgebrochen und es werden entsprechend nur die ersten 100
Rechenschritte angezeigt.

Beim Klick auf nur Ergebnis anzeigen wird maximal mit 1000 Schritten gerechnet und nur das
Ergebnis ohne Rechnung ausgegeben.

: =
zufallige Ausgabe nur Ergebnis anzeigen

Fig. 9 Applet for converting a fraction to a decimal

Fig. 10 The fraction 5/13 as 5 113 = 0,3846153
a decimal
-39
110
-104
60
-52
80
-78
20
-13
70
-65
50
-39
110

In the exciting category on Mathematics as a profession, which we started re-
cently, we show various career opportunities by interviewing many mathematicians.
Our interviewees work in different professions and give a broad picture and personal
points of view about the professional work of a mathematician.
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Animation zur Ober- und Untersumme

Man verandere die Anzahl » der Summanden mit der Maus und beobachte dabei die Werte der Ober-
und Untersumme sowie des bestimmten Integrals fir die ausgewahlte Funktion

f(x)=sin(x)+x+5 Zeichnen
101 n=12
-
v
8- =T | L
Vd )
/ v [fxdx = 36.24
[ | -2
61 /]
[ 4-
2-
f(x) = sin(X) +|x H5
0
-2 0 2 4 6 8

erstellt mit GeoGebra von at fiir www.mathematik.de

Fig. 11 Riemann sum for sinx + x + 5

Supporting Giftes Students

There are international competitions such as the International Mathematical Olym-
piad (http://www.imo-official.org), similar national contests, and many institutions
cater for them. The section Supporting gifted students features these institutions
(Fig. 15). Our site gives these activities a common platform. Institutions that are not
yet included in our list can use a web form to submit their details.

Statistics

We are very happy that Mathematik.de is used by many people. Our site has more
than 2,000 daily hits showing that the type of information we provide is useful to
the public (Fig. 16).

One should realize that most of our readers visit our site via search engines like

Google. Note that the search term Mathematik in Google gives Mathematik.de a
high ranking.


http://www.imo-official.org
http://Mathematik.de
http://Mathematik.de
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Fig. 12 |z (z)| function [5]

Fig. 13 |¢(z)| function
computed by Mathematica

Our website now has been online for ten years and can clearly be called a success
story.

Administering the Site

In this section we would like to answer some questions that might be of general
interest for those who run a popular website like ours.

e Where do we get our news from? One student in our team is continually searching
the Internet for news about mathematics. Important resources are especially the
online pages of large magazines and newspapers. Our search finds an interesting
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Fig. 14 The polynomial of a

street light ’

(z3=1) %+ (X*+y*-2)°=h

Fig. 15 Locations of
institutions supporting gifted
students

news article about every third day. Furthermore, the DMV has press releases that
we use. We publish only news that seems to be of importance for a wide audience.
We link only to sites that seem to be permanent.

e How do we handle copyright questions? For the text of press releases copyright
is not an issue, and if we use other sources, we cite them or link to those sites.
However, the copyright of pictures is an important legal issue. If we want to use
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Fig. 16 Number of visitors to Mathematik.de per week

o

an image from a website or a press release, we ask the owner by email to give
us the right to use it. If we get permission, that’s fine, and we cite the copyright
owner’s permission. If this is not successful and in other cases of doubt we do
not use such pictures. One other important source for images is Wikipedia [8]
since the copyright status of the pictures given there, including many photos of
mathematicians, is clearly stated.

How do we handle book reviews? One student in our team checks new publica-
tions, selecting those books about mathematics mainly in German language that
would be of interest for the public and ask the relevant publishers to send us
reviewer’s copies. Some publishers send us their books without asking. The se-
lected books are then distributed to our reviewers. When a review appears, we
send the link to the publisher. New reviews are used for the “Book of the Day”.
How do we get interviews with Mathematicians? Some time ago, we sent a letter
to the mathematics departments of every German university. We attached ques-
tions of the interview, and asked them to be distributed to their alumni. We also
sent the questions to business organizations. The complete correspondence for
this section uses its own email address.

How do we guarantee quality? Any of the above processes will create a new or
changed article for distribution generated by the responsible student or by our
web master. However, before a new article is put online, every new or changed
page must get my approval. Although this is a lot of work I find this step necessary
for quality control.

ur Team

Currently, our team has nine members, see Mathematik.de/ger/impressum/
impressum.html. For each of the following activities one or two student members
are responsible:

Selecting news messages

Handling the reviewing of new books

Collecting interviews for “Mathematics as a Profession”
Producing multimedia resources for the “First Aid”.


http://Mathematik.de
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Fig. 17 Torsten Sprenger
(left) and Wolfram Koepf

(right)

My assistant Torsten Sprenger (Fig. 17) is responsible for technical questions and
for the management of the database, and Margarete Eisele is our technical assistant
and web master. If we have a problem that is outside our technical scope, then we
ask for external help.

Our sincere thanks go to our sponsor ERGO (Ergo.com). Without the financial
support of the ERGO Group we could not run our website.
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Mathematics for the People

Giinter M. Ziegler and Thomas Vogt

Abstract This is a brief report by the Mathematics Media Office of the German
Mathematical Society (Deutsche Mathematiker-Vereinigung, DMV), on the 2008
Year of Mathematics in Germany, one of a series of national Science Years in Ger-
many. The Year of Mathematics was seen and successfully used as a great frame-
work for communication among the mathematical sciences, schools, and society at
large. It was also a gigantic learning experience, a welcome experimental platform,
and perfect opportunity for the professionalization of mathematics communication
in Germany. The Year of Mathematics was viewed as extremely successful; it had
more impact than most other Science Years. New grounds of communication were
broken, new communication formats created. In the following, we start with a short
glimpse on the development of science communication in Germany, then we discuss
some “do’s” and “don’ts” in math communication. We give an account of some of
our experiences during the Year of Mathematics and describe some of the commu-
nication and event formats that turned out to be especially successful.

Science Communication in Germany

The current, very dynamic development of communicating mathematics in Germany
started in 1998, when the International Congress of Mathematicians (ICM) was held
in Berlin. This Congress offered a broad science communication program: In paral-
lel to the official program of the Congress, with its Fields Medal awards, a special
lecture by Andrew Wiles, and the extensive all-day scientific program, it also in-
cluded a week of public evening lectures by German mathematicians at the Urania
institute, which were designed to be accessible and inspiring not only to a larger
Berlin public, but also for journalists. Some of these lectures were later collected
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into a book edited by M. Aigner and E. Behrends Alles Mathematik: Von Pythagoras
zum CD-Player, which has been published in three editions since then, and is addi-
tionally available in English (Mathematics Everywhere). The highlight of the week
at Urania was a special lecture by the German writer and essayist Hans Magnus
Enzensberger. Enzensberger compared the mathematicians of today with medieval
knights living their splendid lives in a castle with the drawbridge pulled up. Enzens-
berger asked the mathematicians to let down the bridge, to leave the castle and to
communicate to society at large. The published (English and German) version of
this lecture is still available as a book, and is quoted frequently.

Another important milestone was a 1999 memorandum of understanding on sci-
ence communication in Germany: The large German research organizations such as
the Max Planck Society, the Helmholtz Association, and the Leibniz Association
together with the German Federal Ministry of Science and Education as well as the
Stifterverband fiir die Deutsche Wissenschaft, the largest German science founda-
tion, agreed upon a joint PUSH initiative. A Science in Dialogue (Wissenschaft im
Dialog, WiD) agency was created as a joint platform for science communication to
general audiences.

The same partners also decided that from then on each year should be announced
as a “Science Year” dedicated to one specific discipline. The first of these Science
Years was a Year of Physics in 2000. This year was very successful. It was followed
by a Year of Life Sciences, a Year of Geosciences, a Year of Chemistry, and so on.
The Year of the Humanities was 2007 and finally 2008 was designated to be the
Year of Mathematics. This was our chance to let the drawbridge down, to leave the
castle, and talk to the public.

The Year of Mathematics 2008

Lessons Learned: “Do’s” and “Don’ts” in Math Communication

The Science Years are large and nationwide events with a multi-million euro budget.
For the design, planning, and running of such an event strong professional support
is essential. The Mathematics Year had the support of a large communication and
advertising agency, Scholz & Friends. Thus the scientists had help in developing
communication strategies, defining and addressing target groups, and organizing
big events.

A central idea for the Year of Mathematics—and a strong recommendation of the
agency—was to have a positive, active message. So we did not complain about the
lopsided or negative image that our subject might have in the eyes of the public and
in some of the media, but proclaimed that mathematics is an exciting subject, full of
interesting challenges, and the basis for many disciplines, technologies, interesting
jobs, etc. The motto for the year thus was “Mathematics. Everything that counts.”
(“Mathematik. Alles, was zihlt.”).
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Another important issue was to define the target groups accurately before the
start of the communication project: Who do we want to address exactly? How do
we reach this target group effectively? Who do you mean by “the public”? Are they
the people who read the tabloids, the people who read the science pages in the pa-
pers, the museum-goers, the movie-goers, or others? For the Year of Mathematics,
we set a particular emphasis on reaching the schools, and in particular on reach-
ing the teachers as well as the pupils. We did this again with a positive message,
claiming “Du kannst mehr Mathe, als Du denkst!” (“You know more math than you
think!”).

We also agreed not to try to feach math to society at large; the teaching has to
be done in the schools and at the universities. However, it is essential to work on
the public perception of what mathematics is about, about what mathematicians do,
about mathematics news and challenges.

For this purpose a lot of material was created: posters, brochures, press releases,
and websites. One should not underestimate the amount of information material that
is published during a Science Year through the demands of the media for texts, pic-
tures, and interviewees. There is also the danger of making mistakes when publish-
ing several texts per day. Since the advertising agency for the Year of Mathematics
did not have science journalists or any other scientific competence in their team it
was agreed to run a “Math Contents Back Office” at the Mathematics Department
of the Technische Universitit Berlin, directed by the first author of this report. In
this setting trained science journalists (in particular, the second author of this re-
port) generated and checked contents, supported by a team of students, freelancers,
and volunteers. We gave advice, checked the mathematics presented in publications,
etc. This office turned out to be a very helpful service unit for the media. Also, it did
not disappear at the end of the year, but continued its work (building on the years’
experience and expertise, on communication contacts and networks), and thus grew
into what is now the DMV Mathematics Media Office at Freie Universitit Berlin.
The office now acts as a service center to answer journalists’ inquiries quickly, it
prepares press releases, documents media responses, collects mathematics litera-
ture, movies and photographs, generates contents for the DMV web site and blog,
etc.

WiD and the advertising agency had a big arsenal of well-tested communication
formats from former Science Years: this included large public opening and clos-
ing events for the year, a web site with a calendar of events, and hiring some VIPs
as ambassadors for the year. All of these formats were used during the Mathemat-
ics Year; as a VIP role model, for example, the mathematics student who won the
casting show Germany’s Next Top Model was great for addressing teenagers. Other
well-tested formats were modified for our purposes. But also many new formats
were created for and during the Year of Mathematics. Some of them were so suc-
cessful that they have been running continuously since 2008. In the following, we
give some examples. (There are also web links at the end, where you can find more
information.)
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Mathematics Exhibitions

Several specialized mathematics exhibitions were surprisingly successful in reach-
ing large audiences. We briefly discuss three examples here. A fourth one, Mathema,
is described separately in this volume.

IMAGINARY

The Mathematisches Forschungsinstitut Oberwolfach (MFO) pioneered an exhibi-
tion called “IMAGINARY—with the eyes of mathematics” for the Year of Mathe-
matics. It presented images of algebraic surfaces in large color prints and as three-
dimensional objects. The exhibition of images included an easy-to-use rendering
software package called surfer, which was available for download for free, and al-
lowed the visitors to create their own surfaces and images. This was taken up by
Spektrum (the German edition of Scientific American) as well as by www.zeit.de,
the online site of the weekly Die Zeit, which both ran competitions among their
readers for the most creative images. The software is still available and still down-
loaded at a high rate. There are still competitions and clubs in schools in Germany
and abroad, which aim to create new designs of surfaces. The exhibition of the pic-
tures and objects was shown at many places in Germany, and after the Mathematics
Year also went to Austria, France, Portugal, Switzerland, the UK, the US and Spain.
Core objects have been reproduced and are now part of a permanent exhibition in
the framework of a new ‘“Mathematics and Minerals” museum in Oberwolfach and
of Deutsches Museum in Munich (Fig. 1). (See also the article of Andreas Daniel
Matt on “open IMAGINARY™ in this volume.)

The Science Ship

Perhaps the most unusual setting for a math exhibition was the Science Ship, which,
run by WiD, is a regular part of each of the Science Years in Germany (see Fig. 2).
The ship traveled on the Rhine and Elbe rivers, with stops at larger and smaller
cities for one to three days, when school classes and individuals could visit. The ship
held an exhibition with many hands-on experiments over some 600 square meters,
which was put together from contributions suggested and provided by universities
and research institutes. A number of students worked on the boat as tour guides
(“pilots”), offering explanations to visitors. The ship had an event area in its back
for small events such as lectures and receptions. This event area could be rented
during the evening hours when the ship was closed to the general public. It turned
out to be a popular location for special events, for universities and science institutes
as well as for representatives of the towns and cities in the region. The coverage on
“the ship will be in town” by regional media was remarkably extensive.


http://www.zeit.de
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]

Fig. 1 Permanent exhibition of IMAGINARY at Deutsches Museum, Munich. (Source: Jiirgen
Richter-Gebert)

www.m-wimmhah.da

Fig.2 The Science Ship—a floating math exhibition in the center of Berlin. (Source: Wissenschaft
im Dialog)
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Jewish Mathematicians in German-Speaking Academic Culture

An exhibition “Terror and exile” on the fate of Jewish mathematicians from Berlin,
prepared for the ICM in 1998, was the nucleus for a much larger and comprehensive
exhibition “Jewish mathematicians in German-speaking academic culture”, which
was shown in a dozen German cities during 2008 and the following years. The sig-
nificance of Jewish mathematicians for German academic life in the nineteenth and
twentieth centuries was demonstrated, presenting their lives, their ideas, and their
outstanding contributions to the discipline; of course this included records of the
Jewish mathematicians who were oppressed, persecuted, expelled, or killed dur-
ing the Nazi regime. The exhibition contrasted biographical information on display
stands with books that were shown as originals, at the heart of the exhibition. Vis-
itors had the opportunity to browse the books and thus learn about, for example,
Richard Courant, Max Dehn, Felix Hausdorff, Hermann Minkowski, and Emmy
and Max Noether. The exhibition was created by Moritz Epple and his team from
Frankfurt University. It was translated into English recently and shown in Israel
from November 2011 to February 2012.

Interactive Events and Campaigns
Quizzes

Math quizzes in the style of Who wants to be a millionaire ? turned out to be success-
ful for audiences of all ages. A quiz is a very flexible format that works for small,
medium, and large audiences alike. You can have a few contestants on stage, or
have school classes compete against each other. All you need is a good collection of
problems. The challenge is to make the questions neither too easy nor too difficult
for the particular audience. One way to do this is to pose 12 problems—plus one
warm-up problem used to explain the rules and one tie breaker as an extra problem.
For each problem four answers, labeled A, B, C, and D, are offered; exactly one of
which is correct. For example: “How much does the area of a rectangular garden
grow by if you increase both its length and its width by 10 %?”” Answers: A: 10 %;
B: 20 %; C: 21 %; D: Can’t tell, depends on the shape of the garden. Note again:
This is not a format to teach mathematics, but to entertain—and to whet the appetite
for math problems.

The Math Makers

Another aim for the Year of Mathematics was to activate mathematicians and math
enthusiasts throughout the country and to integrate their activities into the year’s
program. Thus, we developed an activation campaign called the “Mathemacher’:
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This translates as math makers and describes people of all kinds and backgrounds
who are actively teaching, promoting or popularizing mathematics outside or be-
yond their professional duties. Some offered additional and special courses at a uni-
versity or school, others invented special math programs for children, pupils, or
students outside school or university, at a business, on weekends or in the evenings.
Math makers could present themselves and their activities after registration on the
Year of Mathematics web site. Every week one of them was selected and awarded
the title “math maker of the week” in order to reward them and display their out-
standing ideas and activities. About 880 math makers registered in 2008. About
one third of them are still active today—and an additional one hundred could be
recruited anew.

Competitions and Prizes

Math Calendars

By digital mathematics advent calendars we have reached tens of thousands of math
enthusiasts of all ages. These are modeled after traditional European advent cal-
endars, which traditionally have a picture or a piece of chocolate behind each of
24 little doors, which are to be opened on the 24 days before Christmas: For each
day of advent, December 1 to 24, there is a mathematical problem behind a vir-
tual door, embedded in a little story. The participants register online and each day
open a door of the calendar. The calendar now has three different levels: The most
difficult, which has been running since 2004, is for advanced high-school students
and grown-ups; its problems relate to research projects of the DFG Research Center
Matheon in Berlin. The two lower-level calendars, for younger pupils, are provided
by the DMV Media and Network offices at Freie Universitit Berlin. The calendars
are becoming more popular each year: more than 100,000 people registered for one
of the three math calendars of the Berlin institutions in December 2011. About 100
winners in various age and prize categories are selected among those who have
solved all or nearly all the problems correctly. The winners, the best school class,
and the most committed school receive award certificates and attractive prizes at a
public ceremony in Berlin (Fig. 3).

DMV Abiturpreis

Following an idea of the German Physical Society, in 2008 the German Mathemati-
cal Society started to award a “Mathematics Abitur Prize” for the best mathematics
high-school graduates: Every high school is invited to nominate one student each
year for the Mathematics Abitur Prize. The prize consists of an award certificate,
a book (IT & Co. Kaleidoskop der Mathematik—a kaleidoscope of mathematics,
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Fig. 3 One of the school classes that won an award after solving correctly all exercises of the
advent calendar in December 2011. (Source: Kay Herschelmann)

edited by E. Behrends, P. Gritzmann and G.M. Ziegler specially published for this
prize and sponsored by Springer), and one year of DMV free membership, which
includes four issues of the Notices of the DMV (DMV Mitteilungen, a four-color
illustrated mathematics magazine). The number of Abitur prizes awarded increased
from 1,320 in 2008 to about 2,600 in 2011.

Cartoon Prize

For the Mathematics Year, DMV awarded a Mathematics Cartoon Prize, funded by
De Gruyter Publishers, and promoted by the (Berlin-based, international) cartoon
web site www.toonpool.com. This contest was an unexpected national and interna-
tional success with 260 contributions by 158 cartoonists from 40 different countries.
Humor is definitely a category that is underused in science communication. In ad-
dition to the memorable award presentation ceremony there were two exhibitions
presenting the 30 best cartoons, in Bonn and Berlin. Dealing with mathematics in a
satirical way was certainly another adventure that was not expected of mathemati-
cians.
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Traditional Competitions

Existing national (and international) math competitions were promoted during the
Year of Mathematics and there was a strong increase in the numbers of partici-
pants during the Year of Mathematics, a trend that continued in subsequent years.
The largest math contest for primary and secondary schools in Germany is Kdn-
guru, the German branch of the international Kangaroo of Mathematics competi-
tion. The number of participants in Germany rose from 549,000 in 2007 to 768,000
in the Math Year 2008 and then further to 860,000 with 9,000 schools participat-
ing in 2011. Competitions for young mathematics talents were promoted strongly
during the Year of Mathematics and became more widely known to the public via
press releases and media coverage. Examples are the German National Mathemat-
ical Olympiad (MO) and the Federal Mathematics Competition Bundeswettbewerb
Mathematik.

Conclusion

The Year of Mathematics has produced lasting effects in Germany, which include
many of the activities that we have described in this paper. In particular, it has pro-
duced the Mathematics Media Office, which has permanent funding, at Freie Uni-
versitit Berlin. Now, in year four after the Year of Mathematics we have built a broad
network, which is experienced and effective in reaching the public via all kinds of
media. The Media Office each year runs M> (Math Month May), a common frame-
work for about a dozen local mathematics events all over Germany, as well as the
DMV Media Awards every second year. It has joined forces with the DMV Network
Office Schools-Universities, which is sponsored by Deutsche Telekom Foundation
and is located on the same floor at Freie Universitit Berlin, to manage and publicize
the Abitur Prize and the mathematics advent calendars.

Much effort (and also financial support) is needed for such a long term plan to
address the media and the public. But the effort will pay off. Hearing about mathe-
matics and about what mathematicians do is a first step towards doing mathematics.
Positive experiences with mathematics will draw young people into mathematical
studies and careers some day. And decision makers, reading about mathematics in
the daily papers, will gradually become aware of mathematics as a part of our culture
and the basis of daily life—and will learn to appreciate its importance for society
and economy. We’ll get there.

Links

www.bmbf.de/de/12048.php (web site of Germany’s Federal Ministry of Educa-
tion for the Year of Mathematics)
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www.du-kannst-mathe.de (archived web site of the Year of Mathematics for
teenagers)

www.mathematik.de (web site of the German Mathematical Society for the pub-
lic)

www.w-i-d.de (web site of Wissenschaft im Dialog)

www.dmv.mathematik.de (website of Deutsche Mathematiker-Vereinigung)
www.imaginary-exhibition.com (web site for the exhibition and software on
three-dimensional objects)

www.juedische-mathematiker.de (web site of the exhibition “Jewish mathemati-
cians in German-speaking academic culture”)

www.mathekalender.de (web site of the mathematics advent calendars)
www.mathe-kaenguru.de (web site of the German Kangaroo of Mathematics
competition).
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Mathematics in the Public Mind: The USA

Reinhard Laubenbacher

Abstract This article discusses different aspects of the effort to raise awareness of
mathematics in the United States of America. After sketching the broader national
dialogue about the contribution of mathematics and science to the nation’s prosper-
ity and security, the article describes different constituencies that need to be reached
and gives examples of ongoing activities and programs to engage them. Finally, the
article provides several recommendations.

Introduction

Why is it important to raise the public’s awareness of mathematics? Is it important
that the mathematics research community are involved in this effort? As mathemat-
ical scientists, what is it we want society to do to support mathematics? What are
effective ways in which we can highlight the role of mathematics in society and
advocate for its support? This chapter will explore some answers to these four ques-
tions in the context of the United States of America. The answer to the first question
depends, of course, on the particular segment of the public that is being targeted:
children, the general public, teachers, policymakers, or university officials. One im-
portant goal for the mathematical sciences community needs to be, of course, to
recruit the next generation of research mathematicians. But another, maybe equally
important, goal is to convince the general public that research in mathematics is im-
portant and deserves financial and other resources. These two goals involve different
target audiences and require different approaches.
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The answer to the second question about the involvement of research mathemati-
cians is, in my opinion, an unequivocal “yes.” It is widely accepted among the pub-
lic, and certainly within the sciences, that mathematics is important as a scientific
tool. The life sciences in particular have greatly expanded their use of mathemat-
ical and statistical methods for the analysis of evergrowing mountains of data. It
is, however, much less widely understood, even within the sciences, that there is a
need for mathematical research, that new mathematics is needed for the scientific
and engineering problems we face today and tomorrow. Furthermore, scientists not
generally identified as mathematicians, such as engineers, physicists, or computer
scientists, are making a significant contribution to the mathematical research liter-
ature. The strongest possible case needs to be made, in particular to policymakers,
that, yes, new mathematics is needed more than ever to meet the challenges of the
future, and that key advances will come from what is traditionally considered to be
basic, non-applied mathematics, one of the domains of the mathematician. Only the
mathematics research community can make this case credibly and effectively.

After we have made a successful case that research mathematics is important for
society, we come to the third question of what support the mathematical sciences
community needs to play its part in society. Do we need more research funding,
more funding for Ph.D. students, more faculty positions, higher salaries, more re-
quired mathematics classes for high school students, a more engaging mathematics
curriculum for elementary school students, more mathematics programs on televi-
sion? The differing circumstances in different countries will result in a different final
mixture of priorities. And the circumstances in individual countries will also dictate
the answer to the fourth question on how to best achieve this support. This chapter
focuses on possible answers to these questions in the USA.

Society in Crisis: The Gathering Storm

The discussion about the role of mathematics in American society has been framed
in recent years largely in terms of a broader discussion about science and economic
competitiveness. The catalyst for this discussion was the 2005 report Rising Above
the Gathering Storm: Energizing and Employing America for a Brighter Economic
Future [1], published by the Committee on Prospering in the Global Economy of the
21st Century: An Agenda for American Science and Technology, National Academy
of Sciences, National Academy of Engineering, Institute of Medicine. The charge
to the committee was: What are the top ten actions, in priority order, that federal
policymakers could take to enhance the science and technology enterprise so that
the United States can successfully compete, prosper, and be secure in the global
community of the 21st century? What strategy, with several concrete steps, could
be used to implement each of those actions? The report lays out arguments to show
that science and technology research is critical for the economic well being of the
country and that the United States is losing ground to other nations in a world that
has become flat, in reference to Tom Friedman’s influential book The World is Flat
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[2]. It provides statistics showing that, in comparison to other countries, the US is
not doing enough to educate its children in mathematics and science. It makes rec-
ommendations for action in the areas of teacher training, higher education, research
funding, and government policy, in particular changes in visa and immigration poli-
cies to make it easier for highly trained researchers from other countries to live and
work in the United States. Specifically, its recommendations are to:

1. Increase America’s talent pool by vastly improving K-12 science and mathemat-
ics education.

2. Sustain and strengthen the nation’s traditional commitment to long-term basic
research that has the potential to be transformational to maintain the flow of new
ideas that fuel the economy, provide security, and enhance the quality of life.

3. Make the United States the most attractive setting in which to study and perform
research so that we can develop, recruit, and retain the best and brightest students,
scientists, and engineers from within the United States and throughout the world.

4. Ensure that the United States is the premier place in the world to innovate; in-
vest in downstream activities such as manufacturing and marketing; and create
high-paying jobs based on innovation by such actions as modernizing the patent
system, realigning tax policies to encourage innovation, and ensuring affordable
broadband access.

These high-level recommendations are supplemented with a long list of very spe-
cific actions. The actions to realize Recommendation 1 focus primarily on the train-
ing, recruitment, and retention of highly trained K-12 teachers. Recommendation 2
calls for increased government spending on long-term basic research, incentives for
innovation, and new funding mechanisms and opportunities for innovative research.
A call for an increase in the number of Americans with advanced college degrees
and a reformation of visa and immigration policies will address the need for the
large qualified workforce called for in Recommendation 3. For Recommendation 4,
changes in the tax and patent structures are suggested, together with infrastructure
improvements. The Executive Summary of the Report concludes: “We owe our cur-
rent prosperity, security, and good health to the investments of past generations, and
we are obliged to renew those commitments in education, research, and innovation
policies to ensure that the American people continue to benefit from the remarkable
opportunities provided by the rapid development of the global economy and its not
inconsiderable underpinning in science and technology.”

The Response: America COMPETES

The Rising Above the Gathering Storm Report received extensive media coverage
and generated a discussion among policymakers, business leaders, and academics.
When President George W. Bush announced his American Competitiveness Initia-
tive during his 2006 State of the Union address he incorporated several of its key
ideas. Many of the report’s recommendations were included in the America Creat-
ing Opportunities to Meaningfully Promote Excellence in Technology, Education,
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and Science Act, known as the America COMPETES Act, which was signed into
law in August 2007, with a large bipartisan majority. Many state governments also
acted on some of the report’s recommendations, in particular as they pertained to
the teaching of science, technology, engineering, and mathematics (STEM). Several
initiatives sprung up in response to the report, such as the National Math and Sci-
ence Initiative (NMSI) (http://www.nationalmathandscience.org/), a public-private
partnership that provides “ideas, inspiration, and resources to help America close
the competitive gap.”

For mathematics, one important aspect of the COMPETES act was its focus on
increasing funding for the National Science Foundation (NSF), since the NSF rep-
resents the single most important funding source for mathematical research in the
United States. Through its funding authorization the bill laid the groundwork for
NSF funding increases consistent with an eventual doubling of the NSF budget,
similar to the earlier doubling of the budget of the National Institutes of Health
(NIH), the main funder of biomedical research in the US. In the three years since
then the budget of the NSF’s Division of Mathematical Sciences has indeed received
increases that are roughly consistent with such a doubling [3]. The largest effect of
the budget increases was an average higher percentage of proposals funded. But the
increases have also allowed additional investments in workforce programs at differ-
ent levels.

The initial authorization of the America COMPETES Act was for three years,
and the reauthorization in the fall of 2010 met with a broad sentiment among mem-
bers of the US Congress that the reduction of budget deficits was a high national
priority. As this chapter is being written the fate of the reauthorization in Congress
is unclear. Despite its uncertain future, the America COMPETES Act represents an
important case study of an effective and successful effort to raise awareness among
our policymakers of how important science and mathematics are for the economic
health of the country and the continued ability to compete in the global marketplace.

Initiatives to Raise Public Awareness of Mathematics

As mentioned in the introduction, there are several different constituencies that must
be reached in an effort to raise awareness of mathematics, and the most efficacious
approaches to each may differ. This section contains a description of some efforts
here in the US that target different constituencies, chosen from a plethora of such
activities. This section is by no means exhaustive, but is intended as a collection
of case studies. In particular, it does not include a discussion of the many efforts
by mathematicians engaged in improving formal K-12 education. While extremely
important, they are beyond the scope of this chapter.

A good program with which to start this list of examples is the 2010 USA. Science
and Engineering Festival (http://www.usasciencefestival.org). The two-day event
brought many hundreds of hands-on activities, exhibits, and performances to Wash-
ington, DC, and attracted over 500,000 people. A follow-up event in 2012 will fea-
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ture 1,500 hands-on activities and 70 performances. Many events around the coun-
try are coordinated with the Washington activities. While the scope of the Festival
is very broad, there was a significant number of mathematics activities, and every
professional mathematics society had a presence.

Policymakers  The effort that led to the COMPETES legislation succeeded in
part because it made clear that science and mathematics are the key enabling tech-
nologies for economic strength, national security, and global competitiveness. The
main professional societies that represent the mathematical sciences community in
the United States have been using this same approach to engage government policy-
makers. The American Mathematical Society (AMS), the Mathematical Association
of America (MAA), the Society for Industrial and Applied Mathematics (SIAM),
and the American Statistical Association (ASA) all maintain a Washington pres-
ence and carry out a variety of activities directed at lawmakers and their staff, rang-
ing from individual meetings to larger presentations and exhibits by mathematical
scientists. The societies, either individually or in collaboration with other mathe-
matics, science, and engineering societies, regularly prepare position papers, letters,
and briefings to many different constituencies.

The General Public As much as or more so than in other countries, television in
the US is the medium that reaches the largest number of people. Maybe the best-
known representative of mathematics on television is the weekly network television
drama Numbers, aired by the CBS Network from 2005 until 2010. The main charac-
ters are two FBI special agents, one of whom is a mathematical genius who provides
the key insights to solving crimes using mathematical tools, helped by other mathe-
matical consultants. The series was the most popular show airing on Friday evenings
for its first four seasons. The creators of the program have received several awards,
including the Carl Sagan Award for Public Understanding of Science in 2006 and
the National Science Board’s Public Service Award in 2007. In January 2011, they
received the Communications Award of the Joint Policy Board for Mathematics, an
umbrella organization of the above-mentioned professional mathematics societies.

Another hub of public awareness activities are the eight mathematical sciences
research institutes (http://www.mathinstitutes.org/), funded by the NSF’s Division
of Mathematical Sciences, all of which engage in a range of activities to raise the
public awareness of mathematics, and we mention here a small sample of events.
The Institute for Mathematics and its Applications at the University of Minnesota,
for instance, has established a public lecture series. The March 2011 lecture is enti-
tled “Secrecy, privacy, and deception: the mathematics of cryptography.” The Math-
ematical Sciences Research Institute in Berkeley, CA, also holds a series of pub-
lic events. A February, 2011 event featured a panel discussion and performance of
“Kingdom of Number” at the Monday Night PlayGround at the Berkeley Reper-
tory Theatre. The Mathematical Biosciences Institute at The Ohio State University
in February 2011 hosted a public lecture with the title “Heart attacks can give you
mathematics.” More information can be obtained from the various institutes’ web-
sites. The NSF mathematical sciences research institutes would be a natural stake-
holder and resource for a future broader public awareness initiative.
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An important initiative of the Joint Policy Board for Mathematics, mentioned
above, is the annual Mathematics Awareness Month, held every April across the
United States (http://www.mathaware.org/index.html). The 2011 topic is “Unravel-
ing Complex Systems.” A creative poster on each topic is distributed to university
mathematics departments and related organizations. These, in turn, organize a vari-
ety of events around the theme, some of which involve the general public and K-12
students.

K-12 Students  There is a broad array of mathematics awareness programs at the
local, regional, and national level that target children in various age ranges, often
coupled with formal educational programs. At the middle- and high-school level an
exciting program is Math Circles, a nationwide program organized by the National
Association of Math Circles (http://www.mathcircles.org/). The idea of the US Math
Circles program is patterned after the European Math Circles that originated in Hun-
gary more than a century ago and spread over Eastern Europe and Asia. The first
Math Circle in the US was established in Berkeley, CA, in 1998, as an educational
enrichment program that brings mathematical scientists into direct contact with pre-
college students. The setting is informal, after school or on weekends, and students
work on mathematical problems and listen to research mathematicians talk about
their field. The program has grown to approximately 100 Math Circles around the
country.

Competitions and challenges have always had a special appeal to children
and youth. The Society for Industrial and Applied Mathematics, in cooperation
with the Moody Foundation, runs the annual Moody’s Mega Math Challenge
(http://m3challenge.siam.org/), a mathematics contest that has groups of high-
school students compete in solving real-world problems using mathematics, such
as determining the effectiveness of ethanol as a biofuel. Teams of three to five stu-
dents have 14 hours to solve open-ended problems. The goal of the competition is to
motivate students to study and pursue careers in applied mathematics, economics, fi-
nance, and related fields. Winners receive scholarships totaling US $100,000 toward
the pursuit of higher education. The 2010 Challenge involved 531 teams comprising
2409 students in total.

There are fewer programs targeted at younger students, despite the fact that
attitudes toward mathematics and science are developed early on in a child’s
school career. An example of a regional outreach program targeting nine-to-twelve-
year-old children is Kids’ Tech University (http://kidstechuniversity.org). The pro-
gram is modeled after the extremely successful Children’s University programs
started in Germany in 2003, which now exist all over Europe (http://eucu.net/cu/
projects?id=135). The goal of the program is to engage scientists and mathemati-
cians directly with children and their parents. The program creates a university expe-
rience, complete with hands-on laboratories and virtual activities that complement
the on-campus parts of the semester-long program. Children and parents come to
a university campus on four Saturdays over the course of a semester for a full-day
learning experience. Approximately 450 children and their parents from around Vir-
ginia and neighboring states participate every year. The program currently exists at
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Virginia Tech, sponsored by the Virginia Bioinformatics Institute and the Virginia
4H Extension Program, with a satellite program at Virginia State University. Math-
ematics activities have focused on a variety of topics. For instance, the inaugural
mathematics program in 2009 featured Keith Devlin from Stanford University, who
discussed the question “Why are there animals with spotted bodies and striped tails
but no animals with striped bodies and spotted tails?”

Conclusions and Recommendations

In the end, the imperative for the mathematical sciences community to raise aware-
ness of mathematics among the general public is clear: we want to recruit the next
generations of mathematicians; we want our university administrations to value
mathematics as an important contributor to the institutional research mission and
support it accordingly; and we want the general public and its elected represen-
tatives to support mathematics and provide adequate funding for the agencies that
support our research; we want our funding agencies to view mathematics as the cen-
tral enabling technology for much of scientific progress and fund it accordingly; we
want our K-12 educational system to train students adequately in mathematics so
that they are wellprepared when they enter college.

In the United States, there used to be a broad political consensus that mathematics
and science are key to the prosperity and security of the country. As this chapter is
being written this consensus has eroded and funding for mathematics and science
research and education is being threatened seriously in the effort to cut budgets
and reduce the role of government. There is no doubt that in some part a lack of
appreciation of the role of mathematics and science in our lives among the general
public and, by extension, their elected representatives, is to blame. Also, in an effort
to look for “return on investment” and an immediate positive impact of research
on society increasing emphasis is placed on applications of mathematics, and basic
research is under growing pressure to prove itself relevant at many levels, ranging
from university departments to funding agencies and government appropriations
committees. The mathematical sciences community needs to act strongly at several
different levels:

e We need to influence the teaching of K-12 mathematics to make sure that students
are well prepared for the challenges of the modern workplace and to inspire our
children to embark on mathematical careers. We need to provide resources and
guidance for teachers so they can show their students the importance and beauty
of mathematics.

e We need to launch outreach programs that enrich the mathematical experience of
children and teenagers and that show them the fundamental importance of math-
ematics and the breadth of career options available for mathematicians. Programs
need to provide tangible evidence that mathematics research can make a differ-
ence.



54 R. Laubenbacher

e We need to educate the general public and our governments about the pivotal role
of mathematics research. Even the notion of research in mathematics is alien to
most people, including many scientists.

e We need to connect our undergraduate and graduate training programs more
closely to the other disciplines, with more interdisciplinary training that prepares
our students for a variety of careers. As an example, in 2007 the American Math-
ematical Society gave its Award for Exemplary Achievement in a Mathematics
Department to the University of California, Los Angeles (UCLA) [4]. Among
other achievements, the award cites the broad range of choices that the over 800
undergraduate mathematics majors have among interdisciplinary specializations
within the major.

e We need to engage other scientific disciplines more proactively. There is no better
way to demonstrate the centrality of mathematics in the scientific enterprise than
to show that mathematics is deeply networked, with many interdisciplinary col-
laborations and training activities. Many of us still remember the attempt by the
administration at the University of Rochester in 1996 to abolish the mathemat-
ics graduate program [5]. Apparently, few other university research and training
programs thought that they would be impacted negatively by this decision. This
led the university president Thomas Jackson to state that: “At Rochester, we don’t
care very much about mathematics. It has low priority.”

e We need to engage our policy makers and their staff in federal and state govern-
ments and provide them with information about the role mathematics research
plays in the economic well-being and security of our countries.

The burden of this outreach falls on all of us, whether we are educators, re-
searchers, or administrators. Mathematicians with credentials in education might
be best suited to engage in K-12 or undergraduate education, whereas our top re-
searchers have the credibility to authoritatively talk about the impact of mathematics
research. While this takes us away from the things we love, whether it is teaching
students or proving theorems, the continued health and prosperity of the profession
demands that we all become engaged. And we need to leverage other stakeholders
in a strong mathematics culture, such as industry and hightech companies, as well
as governments. The 2008 Year of Mathematics program in Germany provides an
excellent case study of such a partnership, which has led to the creation of many
outreach programs and networks of individuals and institutions, which continue to
grow and be active. Corporations like Intel, Google, Microsoft, and General Electric
are spending many millions each year on outreach efforts to increase the awareness
of mathematics and science, with very effective advertising efforts and outreach
programs. They are natural partners for the mathematical sciences community.

As this chapter documents, many individuals, groups, and professional societies
are busy carrying out efforts at all these levels. Since the mathematics community
is quite small compared to, say, chemistry or engineering, it is important that we
partner with the other sciences to amplify our message. But at the same time math-
ematics is quite different from the sciences and engineering, and we must control
the narrative of mathematics awareness efforts. We must redouble our efforts in this
time of unprecedented opportunity for and danger to our profession.
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Balancing Math Popularization with Public
Debate: A Mathematical Society’s Continued
Efforts to Raise the Public Awareness

of Mathematics and for Youth Mathematical
Education

Renata Ramalho and Nuno Crato

Abstract After briefly describing the Portuguese Mathematical Society (SPM) re-
cent history, we discuss the science popularization and communication activities
developed by the Society from 2005 to 2010. We describe the contacts maintained
with the media, the organization of events for the public and for scientists, and the
publishing and publicizing of magazines and books. We argue that some of the ap-
proaches adopted can result in better public understanding of science role and in
larger public support for math education and research.

Introduction

For the last six years, the Portuguese Mathematical Society (Sociedade Portuguesa
de Matematica, SPM) has been in the eyes of the public in a way that is not com-
mon among scientific societies in Portugal and in Europe. During that period, the
society has often been on the cover of newspapers and magazines, it has played a
major role intervening in math education themes, and it has been at the forefront
of mathematics popularization, by organizing talks, exhibitions, conferences, and
other events.

These were not accidental accomplishments. A new board for the society was
elected in July 2004, and it set as one of its main goals the establishment of a com-
munications office within SPM, as a means to boost science popularization activities
and to increase the society’s public role. Two factors were crucial for the success of
these goals: (i) the constant support from mathematicians on the board and other

The authors report in this paper a recent experience in which both have been deeply involved.
N.C. was a member of the SPM Board from 2000 to 2010 and SPM president from 2004 to 2010.
R.R. was public relations chief officer at SPM from 2005 to 2010.
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mathematicians by generating material that could be popularized and (ii) the hiring
of a journalist.

Over time, the communications department grew, as well as its activities. Addi-
tional staff were hired, and further mathematicians took an interest in the society’s
popularizing actions. Some of the steps in this strategy may be of interest for other
countries.

A Bit of History

During the 1930s and the beginning of the 1940s, mathematics in Portugal knew a
particularly fruitful period. Research centers were created, scientific and populariza-
tion magazines and books were published, and international contacts were boosted
as a new generation of mathematicians arose. As a result, the Portuguese Mathemat-
ical Society was founded to organize mathematics activities in the country.

This dynamic scientific environment, though, contrasted with the political am-
biance of the time. A dictatorship ruled Portugal from 1933 until 1974 and forbade
all association activities, including scientific conferences that intended to bring to-
gether Portuguese and foreign mathematicians. By the end of the 1940s, the govern-
ment had expelled most of these young scientists from the universities and prevented
others from finding jobs in Portugal. The whole generation was forced to emigrate
and the movement they had started came to a halt. Only after the Carnation Revolu-
tion, in 1974, was SPM able to register its by-laws and resume its work.!

Since that time, many people have been on the board of SPM, and three gen-
erations of mathematicians have dedicated themselves to accomplish the goals that
were set for the society by its founders: to promote research, education, and the
popularization of mathematics. During the World Mathematical Year, in 2000, talks
were organized and books published. These activities set the ground for the work
that would be done a few years later, which is described in this paper.

SPM’s Three “Pillars of Wisdom”’

Since its creation in 1940, the Portuguese Mathematical Society has had three pillars
on which its activities have been based.

Being a scientific society, SPM’s first pillar is research. As with other societies,
some of its activities include the organization of conferences, inviting key interna-
tional mathematicians to give talks at research centers, and reaching out to grad-
uate students with specific events. In a partnership with the International Center
for Mathematics (CIM), the society organizes “mathematical journeys” that bring

"From SPM’s web site. Further information is available at http://www.spm.pt/spm/historia/ (in
Portuguese).
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together researchers from all over the country interested in a specific area, thus fos-
tering cooperation and allowing them to discuss research topics.

The second pillar is mathematical education at all levels. Though for some time
the society was focused on undergraduate and graduate mathematical education
only, recently it has turned its attention towards primary and secondary education,
becoming a key player in the debate over education policy. SPM does not avoid
sensitive topics, takes a very clear public stance on the need for high standards in
curricula and evaluation, criticizes the continued watering down of textbooks, and
voices the need for demanding teacher training. Instead of simply complaining about
math education flaws, SPM has developed and defended clear guidelines for math
curricula, math evaluation, and math teaching. These ideas have been based on ap-
plied scientific research, namely on cognitive psychology, and not on the sloppy
thinking and nonsense ideas of some educationalists.

Among the initiatives organized by SPM, we highlight: a biennial summer school
for math teachers; careful reviewing and certification of textbooks; publishing math
education essays and support books; and what is now recognized as the largest math
teacher training center in the country.

SPM’s third pillar is raising the public awareness of mathematics. This pillar
needs the first two in order to generate material for exhibitions, public debate, public
relations work, popular talks, and many other activities undertaken by the society.
It has proven to be an area at which SPM has been very successful. The Society
has been able to assist mathematicians all over Portugal in approaching the general
public.

Communicating Mathematics

At the beginning of 2005, less than one year after the election of the new board, it
was decided to create a communications office. The society recruited a journalist,
who specialized in science communication, to be in charge of the new office and its
activities, in direct contact with the society’s board.

From the very beginning, it became clear that the communication activities would
be divided into three main areas: connecting with members, dealing with the media,
and communicating with the general public. Although these areas would often over-
lap, neither should be neglected and a specific strategy should be set for each of
them.

Connecting with members was something that had been done for a long time
through three publications edited by the society: Portugaliae Mathematica, an in-
ternational research journal, Boletim da Sociedade Portuguesa de Matemdtica, a
member’s bulletin, and Gazeta de Matemdtica, a math popularization magazine.
Later, SPM supported a fourth publication: the Jornal de Mathemdtica Elementar, a
long-running newsletter that was edited for a long time by a member of the society.

Two of these publications went through extensive changes in order to broaden
their appeal. The publishing of Portugaliae Mathematica was transferred to the Eu-
ropean Mathematical Society to consolidate the journal’s internationalization, and
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Fig. 1 Cover of Gazeta de
Matemdtica. This cover has
recently been changed
following a redesign of the
magazine

to continue the modernization process started in the 1980s. The executive edito-
rial board, though, remained in Portugal, so that the magazine did not lose its Por-
tuguese identity. The editing of Gazeta de Matemdtica was transferred to the com-
munications office of SPM, which has guaranteed an enhanced professionalization
of the magazine (Fig. 1). Articles are still mostly written by teachers and research
mathematicians and the editorial board is composed almost exclusively of society
members, but the magazine was redesigned in order to attract more readers such as
high-school teachers, undergraduate students, and others with an interest in mathe-
matics. The magazine is now sold at selected news-stands and bookstores. The other
publications are still to go through a similar process.

These four paper publications were insufficient in an age where information
should be rapidly distributed. The lack of an electronic newsletter with a constant
feed of information about events and other news of interest to the mathematical
community became apparent. When SPM set up a monthly electronic newsletter, it
received a flow of news from all over the country and had to establish of a limit of
ten topics per newsletter, which was in itself a barometer of its success.

An electronic resource that came to attention was the society’s web site. While
SPM already had a site with information about it, its redesign made it more acces-
sible and more user friendly. The new platform has been developed as a way of
connecting with members and as a resource for the general public and the press. Its
content was reorganized, and the new look has increased traffic.

This brings us to the second challenge that was faced by the communications
office: working with the media. Getting mathematics into newspapers and on na-
tional television and radio was achieved through contacts with specific journalists
and through targeted press releases. The subjects of choice for journalists have often
been the polemic ones, mostly on mathematics education (Fig. 2). However, many
more topics also made the front pages; we highlight among these research news,
popularization events, exhibitions, and the mathematics Olympiad (Fig. 3).

The strategy for approaching the media was based on the idea that getting press
coverage would be of interest to the society and its members. Therefore, the regular
answer to questions asked by the press was “Yes, we can.” Even when the topic was
not of interest to the Portuguese Mathematical Society—for instance, the mysticism
around the number 7 or what happens in pyramid schemes—SPM made a significant
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effort to find a credible source for the journalist. The concept behind this attitude is
based on three assumptions: firstly, if the Society is productive as a news source,
then journalists will come back whenever they have new questions about mathe-
matics, and eventually these demands would meet SPM’s interests; secondly, by
providing a credible source for even the most absurd requests weakens journalists’
resistance to mathematical subjects; thirdly, a credible source would do its best to
remove all mysticism from the subject, and take the place of other possible sources
who might mistakenly reinforce misconceptions around an issue.

Another principle adopted by the press office is to try and deliver information
“just in time.” Whenever contacted by members of the press, one of the questions
always asked had to be the journalist’s deadline, so that the news information was
produced on time. Though time and deadlines tend to be very different for scien-
tists and journalists, making an effort to meet journalists’ not always reasonable
deadlines gives the possibility of getting news coverage and of establishing good
relationships with journalists. In most cases, providing an answer after the deadline
only gives a sense of failure to all parties, especially if the news source is not used
by the media.
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The writing of press releases for selected events is a major way of getting into
the news. Some rules, however, must be taken into account in order to achieve the
goal of supporting the communications outreach, because a poor press release could
also easily undermine it. It is important to avoid having too many releases as this
usually creates a resistance among journalists. When writing one, the style should
allow for easy transformation into a news article. It is crucial to show the journalistic
angles that can be used to cover the story. If the information is about an event, the
press release should also have an “agenda” at the end of the text, including the main
information: name, date, time, and location. Contacts should be listed separately
at the end of the text, preferably with the mobile phone numbers of all indicated
sources.

SPM has also collaborated with the press through media partnerships for radio
and TV shows, newspapers, and the Internet. One of the first partnerships estab-
lished was with 2010, a science magazine for RTP, the public television channel.
The project was called “Mathematics Memoirs”, and consisted of interviews with
senior and retired mathematicians. The interviews were long and yielded two ver-
sions: a short one for the TV show, and a longer one, edited by SPM to be distributed
to schools and historians specializing in mathematics.

Another fruitful partnership was with Antena I, the national public radio station,
which requested that SPM nominate mathematicians to give interviews about spe-
cific research topics. This was an excellent opportunity to make the general public
aware of the “Mathematical Afternoons”, since the interviewees could discuss the
topic that would be presented at these programs.

An example of a partnership with a newspaper was Kalkular, a mathematics mag-
azine for children that was distributed along with Piiblico, one of the main reference
newspapers in Portugal. On the Internet, there was a media partnership with Mundus
magazine, for which SPM provided monthly articles written by different mathemati-
cians, covering research, education, games, the Math Olympiads, and other topics
of their choice.

Though many of the examples above are ultimately aimed at the general public—
which, one should keep in mind, includes scientists too—there was also the need to
organize events which would allow for direct contact between mathematicians and
a generalist audience. Communicating face to face with the public was therefore
identified as a priority, and a series of events were organized with this in mind.

Talks for the general public had been promoted for many years in different places.
As the result of this experience, the so-called Mathematical Afternoons series was
created with a different format (Fig. 4). First developed in Lisbon in 2001 with
Ciéncia Viva, the governmental science popularization agency, from 2005 on it was
expanded throughout the country, reaching 11 different towns on the continent and
the Portuguese islands. Sessions would have a specific theme, involve mathemati-
cians and often other professionals working in related fields, and be followed by
questions from the audience. Policemen, musicians, writers, historians, religious
leaders, magicians, architects, bankers, green activists, and even TV stars have been
invited to speak about the influence of mathematics on their work, while a mathe-
matician would explain how the subject can be explored through mathematics. Talks
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Fig. 4 Poster for the
Mathematical Afternoon
sessions at Guarda, 2010

Fig. 5 Children’s Day
Mathematical Fair at Museu
de Ciéncia

were organized in science centers, schools, universities, shopping malls, bookstores,
libraries, museums, and music venues and had as partners all kinds of institutions,
whether academic or not.

Exhibitions were another successful initiative that traveled throughout the coun-
try popularizing mathematics. Themes included the 25 years of the math Olympiads
to “Measuring the Earth, the sky and the sea”, sundials, Escher, topics from the
history of mathematics, and symmetry. They were adapted for public venues of all
kinds, were lent to schools and activities were organized around them. The opening
of these sessions was often attended by opinion makers and the press, besides the
general public.

Sometimes exhibits were integrated into bigger fairs organized by the Society
or at which it took part. In 2007, with the launching of the mathematics club, a
fair was organized for Children’s Day, 1 June, which attracted over 1,000 people
that day alone (Fig. 5). On SPM’s 70th birthday, another such event had activities
for all ages that involved origami, games, math movies, magic, history, and so on.
Both events were organized in partnership with the University of Lisbon’s Science
Museum, another regular partner of SPM’s popularization activities.

One should note that these partnerships were vital to SPM’s popularization activ-
ities, since the society itself does not have the personnel, the money, or the venues
to organize such large events on its own. Academic institutions such as universities,
schools, and museums, government ministries, agencies and municipalities, private
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Fig. 6 Cover of SPM’s T [V Y L= 1
edition of Felix Klein’s book MATIMAT 1e

sector institutions such as banks, and foundations and editors were always sought
to co-organize events, edit books, support competitions, and participate. For SPM
it has been a big achievement to be able to engage all these different institutions in
math popularization events.

Books

It would seem that books, being a traditional means for communicating, are some-
how outdated and should not be considered as sufficiently important to deserve
special mention. It would also seem that trade books, which are printed and sold
throughout the world, should not be promoted by a small society in a small country.
However, we consider books as a very important means of communicating mathe-
matics and math-related subjects such as education.

As the Italian writer and scholar Umberto Eco famously observed, after World
War II some political currents won because they wrote more books . . . in fact, books
are means of developing at length matters and arguments. Charles Darwin at a cer-
tain point considered his On the Origin of Species as simply “a long argument.”

Books published in the national language are still important for developing at
length theories, arguments, and topics. This is also important for mathematics and
for math education.

For the World Mathematical Year, the society developed a publication plan that
included three book series. The first one, dedicated to the national history of math-
ematics, published historic textbooks and texts on the history of Portuguese math-
ematics that were long (some of them almost two centuries) out of print. No com-
mercial or international publisher could have done it. The second series (started in
2000) is a series of booklets that included Klein’s books for school teachers and
other useful texts (Fig. 6). The third series, started in 2004 in collaboration with a
Portuguese trade publisher, reached a large audience. One of the books, for instance,
went through eleven prints. Others were less successful but included themes, notably
on math education, that no one else would publish.
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Fig. 7 Cover of Piiblico
mentioning the Portuguese
Mathematical Society in the
headline

Debating Education

During the last few years, many requests were received from the media around the
time of the national exams. As demands at these dates started arriving on a regu-
lar basis, SPM decided to write exam answer proposals and reports evaluating the
quality and adequacy of the exams. This became quite a task, involving teachers,
professors, and the press office. All this material had to be delivered promptly to
the media, which had been counting on them for reporting the exam news. In 2008,
SPM assessments were very harsh, though completely correct, and originated a pub-
lic debate. Some of the issues raised were discussed at the national Parliament and
generated a number of reports on national TV and the front pages of newspapers
(Fig. 7).

SPM did not shy away from taking polemic stands on education. The society is
very proud of the fact that its public stance has earned it public recognition for clear,
well-grounded and sensible positions in defense of an adequate math education and
demanding math standards for elementary and secondary schooling.

Results

The results obtained through mathematics popularization activities may sometimes
not be easy to identify and include a growth in the interest of children and adults
in the discipline, an increase in their knowledge, the ability to positively influence
public education and research policy. None of these are easily measurable, though
one can feel their impact through media coverage, demands from the public, the
number of students that enroll in math at the universities and individual or collective
recognition of mathematicians.

The public awareness of mathematics could be evaluated through the interest of
the media in the different subjects surrounding it, as well as how an interest in math-
ematics has increased for different stakeholders. The writers of a teenage soap opera
asked SPM to help them introduce the math Olympiads into the program through a
character that would participate in the competition. A TV commercial to foster milk
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consumption had a child saying that the bottle contained “good grades in mathe-
matics.” The number of news clips relating to the Portuguese Mathematical Society
rose dramatically, and the number of clips received each year kept increasing.

The fund-raising capability of the society also substantially increased. Its activi-
ties led to one of the major Portuguese commercial banks asking SPM to become a
partner for its financial literacy initiatives. This national bank became a major spon-
sor of the Olympics as well as other activities such as scientific meetings. There
were other sponsorship deals, and the teacher training center became the biggest for
mathematics in the country, which also provided substantial funds for the society.
The number of books sold also increased, and the financial health of the society
reached its highest point.

Another clear measure of the success attained was a 70 % increase in enrollment
for the Portuguese Mathematical Olympiads. Though this initiative started in 1983,
it had never known such publicity. During that period the renewed communications
initiative was supported by an increase in funding and better results in international
competitions. Altogether, this provided for the competition to be expanded in 2011
to reach students at the lower grades: instead of having the youngest category for
seventh graders, it now reaches students from the third grade.

Most of all, a significant increase in SPM’s capability to appear publicly and to
be recognized as a major player in mathematics, namely in mathematical education,
was felt. The goal of having journalists call the society whenever they had needs
relating to mathematics was more than achieved, and SPM’s opinions were taken
into account by opinion makers and stakeholders in policymaking and public debate.
Popularizing mathematics successfully is possible. In our experience, it depends
mostly on the availability of capable mathematicians and the support of professional
public relations staff.



The Butterfly Effect and the Popularization
of Mathematics: Spain

Raiil Ibaiiez Torres

Abstract World Mathematical Year 2000 was an inflection point in the popular-
ization of mathematics in Spain, as in many other countries around the world. In
this article we shall show some interesting and important activities of populariza-
tion of mathematics organized by the Royal Spanish Mathematical Society after
WMY2000: web pages, lectures, literature contests, expositions, programs like math
in the school libraries, . ..

Despite the social and cultural importance of mathematics, and also in education,
their image and that of mathematicians is negative. This gap between society and
mathematics was undoubtedly crucial in the decision of UNESCO, at the request
of the International Mathematical Union (IMU), to declare the year 2000, World
Mathematical Year (WMY 2000). This was an inflection point in the populariza-
tion of mathematics in Spain, as in many other countries around the world. Before
WMY2000 there were very few actions for the popularization of mathematics, al-
most all of them came from the regional Spanish societies for teachers of mathe-
matics (which belong to the Spanish Federation of Mathematics Teachers, FESPM,
www.fespm.es) and they were organized in schools, and rarely for the general pub-
lic. There was no raising of the public awareness of mathematics in and by the “uni-
versity world”, and the few mathematicians carrying out this work were frowned
upon. There was almost no mathematics in the mass media, in the publishing world,
the Internet, expositions, ... with isolated exceptions (some of them really good).
But in the WMY2000, the mathematical community, in an extraordinary way,
turned to work to improve the social image of mathematics, to disseminate mathe-
matical culture to society so that society became aware that mathematics is a fun-
damental part of our society, our daily life, our culture, and that the economic, sci-
entific, and technological development of a country would be impossible without
them. All around the world, mathematicians—although for most of them this was a
new challenge—put a lot of effort into this task by organizing a series of lectures,

R. Ibafiez Torres ()
Universidad del Pais Vasco, Lejona, Spain
e-mail: raul.ibanez@echu.es

E. Behrends et al. (eds.), Raising Public Awareness of Mathematics, 67
DOI 10.1007/978-3-642-25710-0_7, © Springer-Verlag Berlin Heidelberg 2012


http://www.fespm.es
mailto:raul.ibanez@ehu.es
http://dx.doi.org/10.1007/978-3-642-25710-0_7

68 R. Ibéfiez Torres

expositions, or round tables, and collaborating with the mass media or by writing
books.

The Royal Spanish Mathematical Society (RSME) [1] decided to continue work-
ing in this vein after WMY2000. In the middle of 2003, the RSME asked the author
of this article to create the Commission for the Popularization of Mathematics, with
the aim of designing and developing a program for raising the public awareness of
mathematics. The commission was created to include everyone involved in primary
schools, secondary schools and universities, to collaborate with other societies and
in general with the whole mathematical community. The targets set initially by the
commission were: (i) to change the negative attitudes of people toward mathematics;
(i) to develop the mathematical culture of our society; (iii) to remove the conflict
between science and the humanities; (iv) to communicate mathematics, its beauty
and its power, to a wider public; (v) to encourage people to be more active mathe-
matically; (vi) to increase the appreciation of the mathematics of our surroundings,
by learning to watch reality with mathematical eyes; (vii) to stimulate mathematical
activity; (viii) to show society mathematical investigations; (ix) to demonstrate to
politicians, the business community, ... that a developed country needs developed
mathematics.

Now we will describe some of the actions organized by the Commission for the
Popularization of Mathematics of the RSME, under the chair of the author of this
article, and also of the new chair, Pedro Alegria (UPV-EHU).

Divulgamat, Virtual Center for the Popularization
of Mathematics

The first action of the Commission was the creation of a webpage for the popu-
larization of mathematics, divulgamat (www.divulgamat.net), which attempted to
capture the essence of the program. The Internet is an ideal means for disseminating
mathematical culture in society. It is a global tool that gives to a large number of
different people in different places, all around the world, access to any online activ-
ity, and offers a wide range of different resources. And also it is a modern medium
that young people can identify with.

Divulgamat is a webpage in Spanish (Figs. 1 and 2) [2] with original work
by Spanish and Latin-American authors. It is an open webpage, sponsored by the
RSME but for the whole Spanish-speaking mathematical community. A large num-
ber of mathematicians, educators, writers, journalists, artists, ... collaborate with
divulgamat, a total of more than 150 people. Inside divulgamat we can find cul-
ture, information, entertainment, inspiration, teaching resources ... a whole world
of mathematics.

In 2008-2009 divulgamat underwent a major change in its structure and design,
modernizing its aesthetics, but also the internal organization in order to facilitate
both navigation and the work behind the scenes.

The home page of divulgamat displays beautiful images, as well as the most
outstanding news for the portal. There are also five tabs to organize the page: the
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Fig. 1 Home page of divulgamat

main menu, information, news, literary text, and image of the month. Sections of
the main menu are:

Mathematical Challenges: Two mathematical problems or challenges (one ele-
mentary and the other more advanced) and solutions to the previous two prob-
lems.

History of Mathematics: Biographies of mathematicians, mathematical topics,
fundamental work in mathematics, different cultures, articles in La Gaceta de
la RSME, history through images, cartoons, ...

Virtual Expositions: Exhibitions related to mathematics including art, photogra-
phy, books, history, and more.

Culture and Mathematics: Mathematics in science fiction, music, magic, film,
theater, art, origami, the media, and in advertisements.
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— Math Stories: “Once upon a time ... a problem”, stories with problems ... a
mixture of mathematical problems, literary stories, and humor. Also a section for
graphical humor.
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— Publications about the popularization of mathematics: Databases with informa-
tion and reviews of books (about 700 currently), videos, articles from newspapers
and magazines, ...

— Texts on line: Unpublished mathematical texts, seminars, workshops, lessons, in-
augural talks in universities, in the Royal Academy of Sciences ...

— Didactic resources: Guides and experiences for the classroom to be used as re-
sources for learning and enjoying mathematics.

— Mathematical applications: The objective is to show the many applications that
have math in our daily lives: industry, economics, medicine, architecture, art, ...

— Tributes: Miguel de Guzman (2004), El Quijote (2005), ICM (2006), the Interna-
tional Mathematical Olympiad (2008), and RSME (2010).

— Math surprises: Quotes, jokes, anecdotes, illusions, paradoxes, puzzles, cartoons,

The information tab includes: new publications, events, news, suggestions,
RSME-ANAYA literary contests, RSME expositions, commented links, among oth-
ers. Next there is a section for news, which includes divulgamat news, news of the
RSME relating to mathematical culture, or other news from society that would be of
interest for visitors of divulgamat. The final two sections are literary texts and im-
ages of the month, in which every fifteen days one literary snippet and one image,
relating to mathematics, are included.

Since its inception in mid-2004, divulgamat has become a reference portal for
the popularization of mathematics in Spanish, and it reached, in its first two years
of existence, more than 9,000 visits per day. And it has continued working ...

Conference on the Popularization of Science: Mathematics

After the first year of the Commission for the Popularization of Mathematics of
RSME, we decided to reflect about the problem of the dissemination and popu-
larization of mathematics. This reflection would allow us to analyze the problem,
and could focus on the needs and possible actions to take in the future. However, it
seemed important to study this problem with other scientists, educators, journalists,
writers, editors, artists, politicians, directors of the Science Museum, etc. to give
us different perspectives on the problem we were interested in. For this reason we
organized “The Workshop on the Popularization of Science: Mathematics”, held in
Miramon Kutxaespacio de 1a Ciencia (Donostia-San Sebastian) on 18—19 November
2004.

The workshop was split into three working groups: Press and Media (coordinated
by A. Pérez), Education and Research (coordinated by M. Lezaun), and Museums,
Publishing companies and Magazines (coordinated by R.M. Ros). The reflections
and conclusions of the workshop were collected in the book Divulgar las Matemdti-
cas [3].
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Collaboration with the Media In this workshop some future actions were con-
sidered, in collaboration between mathematicians and the media. It was decided that
it was important to establish a press office for the Spanish mathematical community
(an initiative that has now picked up the “i-math project”), it was important to es-
tablish specific collaborations with the media (interviews, scientific advice, contacts,
articles, . ..), that if there was any news related to mathematics, we would have to
make the effort to inform the media and provide information, and finally, to establish
more permanent partnerships. An example is the collaboration that was developed
by the author of this article, R. Ibafiez: on the program Graffiti of Radio Euskadi,
since July 2005, every Wednesday from 18:40 to 19:00 we talk about mathematics
(to a large audience) and simple problems are posed for listeners. There has been a
good reception from the public.

Lectures

Very important tools, which are known as being useful in raising the public aware-
ness of mathematics, are the series of conferences, seminars, courses and scientific
conferences for other mathematicians and scientists, teachers, students, or for the
public in general. One example is the series of conferences “Mathematics in eve-
ryday life” held in a public library (Bidebarrieta, Biblioteca Municipal de Bilbao)
(Fig. 3). It is an open series of talks for the general public, organized since 2004,
and with between 130 and 150 people per conference (even more than 200 in some
talks). Some examples of conferences are:

2006: “Challenger would not have launched if NASA had known statistics”, J.A.
Cuesta, “Life is a lottery, gambling and financial management”, J.L.. Fernandez,
“Look at art with mathematical eyes”, F. Martin;

2007: “From the secret messages to security in our daily lives”, P. Morillo,
“Origami and Mathematics”, J.I. Royo, “The secret of Google”, P. Fernandez;

2008: “Mathematics for magic tricks”, P. Alegria, “My Pentagon of Beauty”,
R. Pérez Gémez, “A mathematical look at elections”, A. Quirds;
and so on.

Other examples are the series of conferences for university students “A walk
on geometry”, organized in the Universidad del Pais Vasco since 1997, and a se-
ries of conversations between mathematicians and writers, held in a public library
(Bidebarrieta), as for example between Michele Audin, a French mathematician be-
longing to Oulipo, and Antonio Altarriba, writer and expert on Oulipo.

RSME-ANAYA Literature Contests: School Stories and Short
Stories

These contests have been organized by the RSME in collaboration with the publish-
ing houses ANAYA, Nivola, elrompecabezas, and Projecto Sur, with the philosophy
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Fig. 3 Publicity the series of conferences “Mathematics in everyday life”

of showing students, teachers and the general public that mathematics is part of hu-
man culture. There is no separation between the humanities and science in culture.

School Stories  The aim of this competition, for young people between 12 and 18,
is the dissemination of mathematical culture to them (and by extension to society),
thus promoting their interest in this science, its history, and its protagonists. The
competition consists in the creation of a fictional story based on a mathematical
result, a character related to this science, or a situation where mathematics emerges

. but through the critical eye and the imagination of the author. This activity is
an interesting teaching tool that has managed to reach young people, and also to
involve teachers. In 2006 there were 328 stories, 591 in 2007, 490 in 2008, 477 in
2009, and 850 in 2010.

Short Stories  Participants submit a short story, on any theme related to mathe-
matics. In 2006 there were 31 stories, 91 in 2007, 59 in 2008, 46 in 2009, and 67 in
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2010. The authors are from all parts of Spain, but also Argentina, Chile, Colombia,
Cuba, USA, France, Guatemala, Mexico and Uruguay. The jury, in both competi-
tions, consists of mathematicians, writers, journalists, .. .

The quality of the work, in both competitions, encouraged the RSME and
ANAYA publishing house to publish the finalists and winners of the literary con-
tests in two collections under the titles “Mathematical fiction” (school stories) and
“Math Stories” (short stories), see Fig. 4 [4, 5].

Expositions

The use of art exhibitions in the popularization of mathematics shows this science
as a part of culture, but also contributes to the normalization of the relationship of
people with math and encourages them to approach mathematics. Exhibitions are
also a tool for the popularization and education of mathematics.

The Frontier Between Art and Mathematics (2003)

This is an international exposition of fractal art organized for the WMY2000 that
has visited various cities in the world, and it was transferred to RSME in 2003. In
the same way that painters expose their personality and sensitivity in their works
through their techniques, fractal artists express themselves through formulas and al-
gorithms (fractals), gradually changing them to achieve the desired objective, and
this type of work lies on the border between art and mathematics. The exposition
has visited science museums, exhibition halls, universities, ... in Spain. It is fun-
damentally an art exhibition that invites people to enjoy the beauty of the work,
which also allows us to introduce visitors to the mathematics of fractals and to
many of their applications (computing, medical, telecommunications, engineering,
economics, acoustic, ... ).

Anda con ojo, an Exhibition of Math Photography by Pilar
Moreno (2005)

Pilar Moreno has made photography a tool for the dissemination and teaching of
mathematics. For twenty years she has used photography as a teaching resource in
the classroom. As well as showing everyday images full of beauty and tenderness,
her photographs are always related to geometry. Geometry is everywhere, but it is
the photography that selects and isolates the elements so that they can be seen by
the public (Fig. 5). The exhibition—organized and funded by the RSME—has vis-
ited science museums, exhibition halls, universities, ... in Spain, with a surprising
success wherever it goes.
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Fig. 5 Photograph by Pilar Moreno

The Human Face of Mathematics

This is an exposition of cartoons of mathematicians (by the artists E. Morente and G.
Basabe of Vifiaspre) with a short biography of each mathematician (Fig. 6) [6]. The
aim of this exhibition is to bring the history of mathematics, and in particular the
major figures in that history, closer to youth, students and their parents and teachers,
and society in general. This exhibition, funded by the FECyT in the Spanish Year
of Science 2007, has several formats: the original exposition was for museums and
galleries, several flexible copies for schools (secondary schools and universities)
and a virtual exposition in the webpage divulgamat. The team is a highly experi-
enced group of mathematicians: R. Ibafiez, S. Fernandez, PM. Gonzélez, V. Meav-
illa, Fco J. Peralta, A. Pérez, and A. Salvador. The featured mathematicians are:
Pythagoras, Euclid, Archimedes, Apollonius, Al-Khwarizmi, Fibonacci, Cardano
and Tartaglia, Fermat, Descartes, Newton, Lagrange, Cauchy, Galois, Abel, Leib-
niz, Euler, Gauss, Riemann, Hilbert, and Poincaré. But also some women: Hypa-
tia, Madame du Chatelet, Sophie Germain, Sonia Kovaleskaia, and Emmy Noether.
Even some Spanish mathematicians: Julio Rey Pastor, Luis Santalé, Puig Adam,
Miguel de Guzman, and Ventura Reyes Prosper. Nivola has published a book called
“The Human Face of Mathematics”.
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Fig. 6 Top: “The Human Face of Mathematics” in Casa das Ciencias (A Corufia). Bottom: A car-
toon of Gauss (by E. Morente)



