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Introduction

It was a great honour to be invited by the Prograndommittee to speak about Klein
and Freudenthal, two men whose achievements hame t@mmemorated through
ICMI's naming of medals in their honour. Yet iti®t an easy task. Should | try t0 Regular Lecture
explain why, say, Klein, who served six years asskient of ICMI, was more
deserving of this honour than the Swiss mathenaatjdienri Fehr, who was ICMI’s
General Secretary from its inception in 1908 uiftd Second World War sent it into
hibernation, and who was from 1952 to 1954 its Hano President? No, | do not
want to get involved in ranking contributions. Hoxee, what is without doubt is that
both Klein and Freudenthal were men who contribuiedsiderably to mathematics,
the study of the history of mathematics, and toheaiatics education. Few, if any,
would challenge the claim that no one involved witbMI has attained such
distinction as a mathematician and has contribateck to the growth of mathematics
as did Kleit. And no President has contributed more to the rchment of
mathematics education and displayed the same degfreprofessionalism and
involvement in this task than did Freudenthal. Sthduthen, attempt to justify these
statements in my talk? This would be impossibleSm#nutes. | intend, therefore, to
give a short account of the careers of the two reefooking specifically at their
contributions to ICMI; how they found it, how thésft it, in what ways ICMI has
changed since their times, and, in particular, @I might build on their hopes and
objectives.

First, then, a brief account of Klein's career tit allow us to see his contribution to
ICMI in context.

Outline Biography: Felix Klein
1849 25 April, born in Dusseldorf
1865 Obtainedbitur from hisGymasiumand entered Bonn University

1 Any history of mathematics will display the greambntribution that Klein made to the
development of the subject during the years in fvliie was active in research. However, his
influence on the growth of mathematics in the B8 and early 26 century was immense.
That Gottingen came to be seen as “the powerhdiesehathematics was largely due to him
and to his ability to attract to it and foster therk of mathematicians such as Hilbert. He was
also largely responsible for the way in whidlathematische Annalemse to challenge Crelle’s
Journal as the key research periodical of its day. Schgh(L989) gives references to works
that study his influence on the development of Garmniversities. Some idea of his standing
in other countries is given by his being electeldetiow of the Royal Society (of London) in
1885, being awarded the De Morgan Medal of the bankllathematical Society (the highest
award within British Pure Mathematics) in 1893, @hd Copley Medal (the Royal Society’s
premier award) in 1912. His ability still to inspimathematicians was demonstrated by the
publication in 2002 ofndra’s Pearls: the vision of Felix KleigD. Mumford, C. Series, D.
Wright; Cambridge University Press) in which thehaus used computers to develop work on
symmetry that Klein had begun laboriously by hand.



1866 Physics laboratory assistant to J. Plifcker

1867 Dr. phil. in Bonn

1868 Studied in Géttingen with Clebsch

1869 Visited Paris (and again in 1870 with Soph&d)Li

1871 Habilitation. Lecturer in Goéttingen.

1872 Appointed Professor at Erlangen Univerdislgnger Programnand the
Erlanger Antrittsredd)

1875 Appointed Professor at tlechnische Hochschulglunich

1880 Appointed Professor of Geometry at Leipzig @rsity

1881 Severe illness which cut short his careeriwitmathematical research

1886 Appointed Professor at Géttingen

1895 Doctorate awarded to his research studenteGZhisholm (Young): the
first award of this nature in Prussia to a wofnan

1900 Gutachten(an outline programme for the reconstruction abselary and
higher education)

1905 Merano Lehrplanentwurfe

1908 Appointed First President of ICMI

1908 Publishet&lementarmathematik vom héheren Standpunkt aus

— 09 Elementary Mathematics from an Advanced Standpoint)

1913 Retired from Géttingen

1925 22 June, died in Géttingen.
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2 Pliicker (1801-68) was an extremely influential gihist who originated the idea of spectrum
analysis and in 1859 discovered cathode rays, hosinterests later turned to geometry. Like
Klein, he was elected a member of the Royal Sodqi&8p5) and received its Copley Medal
(1866).

% Clebsch (1833-1872) was a mathematician (one dbtineders of modern algebraic geometry)
and physicist with whom Klein studied after Pliickedeath, and who supervised Klein's
Habilitation (the qualification then required to give lecturegSlebsch was one of the founders
of the journaMathematische Annalesf which Klein became editor-in-chief in 1876.

* Lie (1842-1899) and Klein were greatly affectedthgir visit to Paris and their meetings with
Camille Jordan (1838-1922) who, together with Ligrdduced Klein to many ideas in group
theory. There is here a link of interests with Eenthal who once told me of how a similar visit
to Paris (but then to the school of Jordan) intoeduhim to algebraic ideas and methods of
approach that he had not met in Berlin. Later,hia 1950s, Freudenthal was to publish
important papers on Lie groups and went on to wiite books on themtie Groups(New
Haven, Yale University Press, 1961) and, with H.\@i&s, Linear Lie Groups(New York,
London, Academic Press, 1969).

5 Klein's “Erlanger Programm” which framed geomeimgroup-theoretic terms is well known.
However, in his actual inaugural lectufn(rittsredg Klein discussed his guiding principles for
the reform of mathematics education (see Rowe, 1985)

5 Grace Chisholm (whose thesis was on mathematicejribed Klein's attitude to women
students as follows: “He will not countenance tbiemesion of any woman who has not already
done good work, and can bring proof of the same nd [antil] he has assured himself by
personal interview of the solidarity of her clairftdis] view is moderate. There are members of
the faculty who are more eagerly in favour of thtdmasion of women and others who
disapprove altogether”. (Quoted in Cartwright, 1944)

In 1911, Klein went on to supervise the firsbilitation on mathematics education (see
Schubring, 1988). It is significant that his stugeBchimmack, should have qualified as a
university lecturer, not by following up his docate in mathematics with more evidence of his
ability as a mathematical researcher, but ratherdegnonstrating his appreciation of the
problems of teaching mathematics. The first Phib.mathematics education were probably
those awarded in 1906 in the USA to two studentS.&. Smith, who both wrote on historical
topics (see Donoghue, 2001).



What is immediately noticeable on looking at thieboutline of Klein’s career is his z
great precocity: he achieved so much so quicklyatthonly hints at is the broad
conception of education that his training gave inBonn he obtained an education, !
not only in mathematics, but also in physics, clsttyj botany, zoology, and geology
(see Schubring, 1989). Moreover, within the math@wacourse considerable
emphasis was placed on the teaching of appliedemattics (mechanics and statics)
Appointments at Erlangen and Munich introduced himmot only to a different
educational system — that of Bavaria — but alsawo very different types of
institution. Erlangen, a small, university offerednhfew opportunities to build a
department: his students were few, never more #ight and at first only two
(Schubring, 1989; Wussing and Arnold, 1989). In insugural lecture at Erlangen
when only 23, however, he demonstrated that headyrenad strong views on
education. He deplored the “fateful division” ofuedtion, in particular through the
existence of different types of school at secondahool level. In later years, he was
also to argue against the distinction drawn in aigbducation between universities
and Technische HochschuleViews, incidentally, which he was to chand&hat
were never to change, however, were Klein's beiiethe need to stress the teaching
of how mathematics is applied and to emphasisetige role of mathematics as the
fundamental scientific basis for technology: a rblat was increasingly challenged in
Germany in the 1870s and 80s (see Schubring, 1888h’'s move to Munich was to
provide him with greater opportunities and new ldmgjes. There he was able to teach
advanced mathematics courses to more appreciatidegited studenfs and his
experiences in Munich were later to have an effediCMI’s initial programme.

Leipzig University, at which Klein was appointed agjeometer, offered other
new possibilities and saw his fame as a mathenhatsearcher further enhanced
before, in 1882, when only 33, Klein became sehollisand depressed. His “research
career”, in the sense of published papers, vistuaided. In his own words, “I limited
myself to ideas and guidelines and left the exawplémentation and further
development to younger forces who helped me staitt#’8 This did not prevent his
appointment to Goéttingen or to the widening of imBuence throughout the whole
mathematical world. In Géttingen, in addition tcstiering the research of others, he
lectured on a wide range of topics, mainly on thterface of mathematics and
physics, e.g. mechanics and potential theory (seeTMtor), and published several
influential books on both pure and applied mathasat
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"Klein's D. Phil supervisor, Rudolf Lipschitz, gatee mechanics seminars.

8 Among his many students — for now he often taug#$ses of 100 or more - were Planck,
Runge and Hurwitz (whom Klein supervised for histdoate) (see MacTutor).

9 “Ich beschrankte mich auf Ideen und Rechtlinien tibdrliess die genaue Durchfiihrung und
weiter Ausgestaltung den jingeren Kraften, die meifend zur Seite standen.” (Klein, 1923, p.
10).

10 For example (quoting an English translation wHerewn, and the original German dates of
publication):

On the development of mathematics in the nineteeatitury (Berlin, 1926-7), Brookline,
Maths Sci. Press, 1979.

Famous Problems of Elementary GeomeByston, London, Ginn, 1887.

On the ikosahedron and equations of the fifth dedreipzig, 1884), London, Trubner & Co.,
1888.

The mathematical theory of the tdypew York, Scribner’'s Sons, 1897.

Vorlesungen tber die Theorie des Kreisels [gyrossppeith A. Sommerfeld), Leipzig, 4vols,
1897-1910.



But what can be said of Klein as a mathematics &due There is no obvious
biographical source that deals specifically witts thnd | am greatly indebted to Gert
Schubring for spelling out to me what he considerse Klein's major contributions.
First, it must be stressed that in Klein's time heghatics education as a discipline
was virtually non-existent. Klein, then, was, inchuthat he did, a pioneer, but one
whose instinct was to act where he saw a needprestgage in empirical research.

(1) In an educational system that contained a rahgéferent institutions at the three
levels — primary, secondary, and higher, he dewslap clear understanding of their
interconnectedness. Thus, for example, in 1900 thssian Ministry of Education
specifically sought his advice on the secondanpstpreparation he thought neces-
sary for admission to technical colleges. His resgoGutachten- expert witness) set
out a possible programme for the reconstructiosesbndary and higher educatibn

Regular Lecture

(2) He recognised the gulfs that existed betweghérieducation and the schools, i.e.
between “mathematics as a science” and “schoolenadtics”, and also that between
primary and secondary school mathematics. It waelp bridge that first gulf that he
wrote his Elementary Mathematics from an Advanced Standpdiet. had great
influence on the national conference held in 1903arano to discuss desirable
developments in secondary school curricula. Ini@agr he pressed the case for the
teaching of the differential and integral calcutuschools:

(3) He recognised the need for in-service trairfimgteachers and in 1892 initiated
summer schools for teachers. These were held eweryaars and Klein himself was
a lecturer at thefl

(4) He was not concerned solely with students bdanchigher education, but was
active in improving mathematics teaching in Melksschulenelementary schools)
and in the mathematical training of their teachers.

Outline biography: Hans Freudenthal

1905 17 September, born at Luckenwalde, Germany

1923  Entered Berlin University

1927  Met Brouwer and visited Paris

1929 Assistant in the Mathematics Department, Berli

1929  Appointed Assistant-Professor to Brouwer atUiniversity of Amsterdam

1930 Ph.D. at Berlin University

1936  Mathematics Study Group of the Dutch departraéthe New Education
Fellowship (WVO)

1940 German invasion of the Netherlands: Freudérahkew, dismissed from his
post

Encyclopéadie der mathematischen Wissenschathief Editor and contributor to the volumes
on Mechanicsl.eipzig, Teubner, 1901-35.

" The response is reprinted in full (in German) am$oring, 1989.

2 The outcome of the Merano Conference was to makéetithing of calculus optional, but by
1910 most PrussiagBymnasiumsaught it and teaching it became compulsory in5192

13 This was by no means the first vacation coursetdachers: as long ago as 1766, Charles
Hutton (Newcastle, England) advertised a Christmasation course for teachers as a private,
commercial enterprise (see Howson, 1982, p.63). é¥ew it was possibly the first within a
state educational system.



1940-1945 In hiding and in prison (1944): begawtite a “didactics of arithmetic”

1945  Liberation and resumption of duties at the drsity of Amsterdam

1946  Appointed Professor at the University of Utitec

1957 Dieke and Pierre van Hiele awarded Ph.D.s

1967  Appointed President of ICMI

1968 Educational Studies in Mathematifisst appears

1969  First International Congress on Mathematicscition (Lyon)

1970  Establishment of IOWO (The Institute for the Blepment of Mathematics
Instruction)

1973 Mathematics as an Educational Tgskblished

1974  Retirement from Chair at Utrecht University

1978 Weeding and Sowingublished

1981 IOWO becomes part of the Faculty of Mathensatitd Computer Science,
Utrecht

1983 Didactical phenomenology of mathematical structymeblished

1990 Revisiting Mathematics Education: China Lectupeblished13 October,
died at Utrecht

1991  Freudenthal Institute named.
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Let us now leave Klein’s career for the moment amikfly consider that of
Freudenthal. As we see, Freudenthal's career pdackat a more leisurely pace than
did Klein's. He studied at Berlin University forxsiyears before being offered a
position as assistant to Brouwer in Amsterfarithis proved at least a temporary
blessing, for had Freudenthal taken an academicipdaermany then he would, as a
Jew?® have been dismissed from it once Hitler cameawas. As it was, he was to
lose his post in Amsterdam when the Netherlandsimeied in 1940. Like Klein, he
faced a personal crisis in his 30s, but of a veffer@nt nature. In fact, it allowed
Freudenthal to demonstrate his non-mathematicahts and also to develop his

4 That Freudenthal acted as an assistant in Bertireda my knowledge in what was to me an
interesting manner. Once, on tidying my universitfice, | came across some exercises that |
had done at university and which had been corrdayedy tutor, Walter Ledermann. On telling
Professor Ledermann of this, he said that he Istitl some exercises from his days at Berlin
University which had been corrected by an assistanted Freudenthal: did | know of him? An
interesting account of Freudenthal’'s student yéarBerlin was published posthumously in
1998.

5 Klein's racial ancestry was to become a mattatigfute in the Hitler years. In the fifty years
following their emancipation, finally achieved imu8sia in the late 1860s (¢he changes that
allowed J.J. Sylvester to become an Oxford Profe@sol883), an increasing number of
important posts in the German university mathersatitd physics departments came to be held
by Jews. This was abhorrent to the Nazi anti-Sesw@ted a scapegoat, preferably Jewish, had to
found. Thus it was claimed that Klein, who had heleth a dominant position in German
scientific life, had a Jewish background; a clagpeated in the Naxidlkischer Beobachtein

an attempt to rehabilitate Kleim a manner in keeping with the times, tRéttinger Tageblatt
assured its readers that Klein was a true Aryantlaicdrumours of his Jewish ancestry were due
to the Jews falsely claiming him in order to ingeatheir own prestige. The Nazi
mathematician, Bieberbach, then supported KleingaArstatus and, furthermore, argued that
his writings showed him to be a proto-Nazi thinige Rowe, 1986).

181t is on these talents we shall now concentratwéver, his wide-ranging mathematical
knowledge and interests must be stressed. Form®am addition to the books on Lie groups
mentioned in an earlier footnote, Freudenthal alsblished books on logicThe Language of
Logic, Amsterdam, Elsevier, 196@;incos: design of a language for cosmic intercourse
Amsterdam, North Holland, 1960) and one entitRabability and Statistic{Amsterdam,



burgeoning interests in mathematics education.demetlal had by then gained a good
command of Dutch and, indeed, he was a very giiiteglist'’. How he began to write
novels and in 1944 entered one for a competitiodeurthe name of a non-Jewish
friend. It won, and the friend was then placedi@ émbarrassing position of having to
explain how he came to write the book (see Bos2{89Even before the war, Freu-
denthal had begun to take an active interest iptbblems of teaching mathematics in
secondary schools and participated in the meetiighe mathematics group of the
New Education Fellowship (WVO). During the war, whegiping his two young sons
to learn arithmetic, he was inspired to read amgtthat had been published on this
topic. This, in turn, led him to begin to write adectics of arithmetic”. His 103 typed
folio sheets still exist, but the work was nevearisdhed. Goffree (1992) tells us that
Freudenthal's attitude, as displayed in this diaftlistinguished by:

Regular Lecture

— his lack of regard for advanced statistical caltotes based upon simple data;
— amistrust of “quoted” research as opposed to lapki original sources;

- the need to demonstrate the applicability of a gedecal method in practice;
- the need to distinguish between “number concepd™anncept of number®;
— the benefits of teaching in small groups of 3 fuils.

Such beliefs weraotto change over the years!

Another key step in Freudenthal’s educational dguelent came with his supervision
in the 1950s of the two van Hieles, Dieke, the fitiaoer, and Pierre, the theoretician.
Their “levels” of geometrical thinking are now edtslbed as part of mathematics
education history and have acted as a great stintalturther research and theorising.
Clearly the van Hieles would have gained much ftbeir supervision by Freuden-
thal, but he, for his part, always acknowledged wiehimself had learned through
this process. What is remarkable, though, is ihathe 1950s, a professor of mathe-
matics, still at the peak of his research cardeoulsi have spent time supervising
research work in mathematics educafion

By then Freudenthal was participating in educafiomeetings outside the
Netherlands. However, as he frequently told mewhs to make one of the worst
decisions he ever made in his life by not attendimg OEEC (Organisation for

Elsevier, 1965). He also wrote a very successfudptpar’ book, Mathematics Observed
(London, World University Library, 1967), and, oviie years, many papers on the history of
mathematics including a considerable number ofysssa the work of leading mathematicians
for The Dictionary of Scientific Biographfsee MacTutor for a list of these). A semi-auto-
biographical bookSchrijf dat op, Hans, Knipsels uit een lev@take a note of that Hans:
cuttings from a life) was published in 1987 (Meueffiinformatief Amsterdam).

" He once told me how, at one meeting, Dieudonnéhafse educational theories Freudenthal
was a great opponent, once lost his temper withdrnichbegan shouting at Freudenthal. “Don’t
shout at me”, Freudenthal had replied, “for | céoowt louder than you — and in more lan-
guages!”

18 Freudenthal also was to write a newspaper colunchim 1984 received an award from the
Royal Dutch Publishers League. His writing was alsvdistinguished by its clarity and demon-
strated his belief that one should beware the nathat the use of long words is a mark of
scholarship.

19 That is to distinguish between the concepts thpemon has acquired within society, and
those of which mathematics educators have written.

20 | ater, Freudenthal was to supervise the Ph.D. vasriddrian Treffers (1978) and Fred
Goffree (1979).



European Economic Co-operation, later to become OEZGanisation for Economic
Co-operation and Development) seminar held at Rogad in 1959 which helped
launch the “modern mathematics” movement. He thbupht too many of the
participants were mathematicians who knew veryelitif mathematics education:
people whom he later described as setting fortir ideas on the curriculum in a
manner equivalent to supplying “theorems withoubgft (Freudenthal, 1963).
Whether or not he could have stemmed the tide afdenn mathematics” that flowed
from that meeting is doubtful, but, at least, h@ce of dissent would have been
reported in the influential proceedings. The vitajuanent, as he saw it, is set out in
the title of a paper he published in 196p.(cit.} “Teaching of modern mathematics
or modern teaching of mathematics?” He, himsebbught that changes in teaching
methods were needed more than those in curricula.

| shall come to his time as President of ICMI latft this point | wish to draw
attention to the impact upon the mathematics ecarcabmmunity of the publication,
in 1973, of hisMathematics as an Educational Tadkis was a book whose like we
had not encountered before and it immediately bectira centre of discussion and
admiration. There is no time here to consider theterds of this and Freudenthal’s
subsequent bookKson mathematics education in any detail. Brief aote can be
found in Goffree (1992) and more extended oneBhia Legacy of Hans Freudenthal
(Ed. L. Streefland, Dordrecht, Kluwer, 1993). In thesin also be found descriptions
of the Institute, IOWO, that Freudenthal foundedlBvO0, its work and the way in
which iftZ gradually evolved to become the Freuddnthstitute of the University of
Utrecht”.

Klein and Freudenthal

But what were these two men like as persons? Weghrhazard guesses concerning
Klein. Certainly, his photographs suggest a sotidrgeois figure with confidence in
his own ability and, no doubt, anyone who at the afj23 ventured to devote his
inaugural lecture to setting out a programme fdional education was not lacking in
confidence. One felt that one would learn much febdiscussion or over a meal with
Klein, but there would be little laughter on theyw&et | was to enjoy many happy
meals and conversations with Freudenthal. Trueainked much, but what | shall
never forget are his eyes and the mischievous tjlattappeared in them from time to
time as a prelude to his recounting yet anothecauate — often, it must be admitted,
of a slightly malicious character. We have all, ably, read or heard of the
mathematics educator who “learned his mathematins Piaget and his psychology
from Bourbaki”. But | could recount many more swstbries. For example, of the
time he took a new book on mathematics educatigedd on a train journey. “It was
so bad that | could read it no longer. | openedtth@é window and threw it out.
Afterwards | was overcome by regret. Not becausgad despoiling the countryside,
but rather because some poor soul might pick itrepd it and take its contents
seriously. | should have taken the book home amddubit.” % Yet past sins could be

211978 Weeding and Sowing. Preface to a science of matfesmeatucation

1983 Didactical phenomenology of mathematical structures

1990 Revisiting mathematics education. China Lectures
2 1t is also important to note the contributions manly Freudenthal to the work of the
International Group on the Psychology of MathenstiEducation (PME) and the CIEAEM
(the International Commission for the Study and lmwpment of Mathematics Teaching).
2 There were times, however, when one wondered wheifre was listening to Freudenthal the
novelist or Freudenthal the mathematician!
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forgiven. | once asked Freudenthal to recommenakaiple speaker to me for a public
lecture on the history of mathematics. “Try X", hads “He is one of the best histo-

rians of mathematics around”. “But”, | replied,V# or ten years ago you told me that
you had just reviewed a book of his that was fdileoors and that he had no real
grasp of the subject”. “Yes”, he added, with theihkle in his eye, “but he has learned
a great deal since then”.

However, one should not hide Freudenthal’'s manyeaeiments in a collection
of amusing anecdotes. In particular, | should dedigntion to the way in which he
was to present his criticism in print. This he aggteed in a thoroughly professional
way. Whether he was criticising, the First Interoradl Mathematics Study, Piaget’s
theories on the development of number in childlgom’s theories on school
learning, or the way in which probability was beinggoduced to pupils in schools, his
criticisms were firmly based on original sourcesl gowerfully stated. In this way
Freudenthal set himself apart from many educatbthai time who concentrated on
selling their own wares and would not set time esalcriticise the work and theories
of others. Perhaps, they entertained a “dog doésaindog” feeling: yet such an
approach does not lead to the strengthening ofenadtics education.

My first meetings with Freudenthal, apart from attimg his talks, came when
both of us served on the programme committee fMEC, held at Exeter, England,
in 1972. Since 1972 marked the centenary of Kleapgointment at Erlangen it
seemed sensible to celebrate that and to ask Fhadea renowned group theorist, to
give a plenary talk about Klein’s work. Freudenthatepted the invitation to speak
but then said that he did not wish to talk spealficabout Klein, but more generally
about groups — for some work on group theory wakaittime finding its way into the
school curriculum. His talk, “What groups mean iathematics and what they should
mean in mathematical education” (Freudenthal, 193Jill very well worth reading.
It shows clearly Freudenthal’s historical grasp higdability to supply examples from
a wide range of contexts, but most importantlyhibwss the divergence between his
approach to mathematics education and Klein's. $&essing groups as a formal
means of classifying geometries, Klein forgot abgnatups as a working toalithin a
geometry. This was the reason why school geometiy mewver influenced by the
Erlanger Programm.Not unlike Klein’s book Elementary Mathematics from an
Advanced Standpofft his Erlanger Programmhovered too high above school
mathematics to be able to influence it.” In hisktdfreudenthal took the opposite
approach by considering what should be presentednaslementary view of an
advanced topic: a view that would give a correcthm@anatical impression and not
degenerate into the learning of a sparse collectidechniques. “If children are taught
groups they are entitled to learn genuine grouprsheather than a childish version. In
the past mathematics has suffered under the falgifiendencies in adaptations of

24 Although Freudenthal’s criticism of Klein's bools inot unreasonable, Klein made a
remarkable attempt to introduce teachers to a wédeception of the mathematics they were
teaching. It was far removed from the “Schoolmast&uides” that had been in circulation for
many, many years. Klein also provided some idelasimg to schoolwork that seemed ahead of
their time. | recall, particularly, his suggestiéor using the old-style Brunsviga (analogue)
calculators for helping children learn arithmeti¢gnfortunately, cost would have ruled this,
otherwise admirable, suggestion out of court. Aemeicent, similar attempt to view high school
algebra and calculus from a “modern” mathematiéalvpoint wasA Companion to A-level
Mathematics Armitage, J.V. and Griffiths, H.B. (Cambridge U.R969). This too, although,
well written, had little influence on teachers wiemded to see it as too rarefied and having no
consequences for their teaching. It is “Advancedhematics from an elementary point of
view” that would seem to carry with it most rewafdducational and financial!).
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mathematical subject matter to school level. Lebasmore cautious in the future.
Honesty is a cardinal virtue in education. Nothigpst if some subject matter cannot
be taught prematurely and much is gained if iticazam honest wa§>”
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Klein, Freudenthal and ICMI
Now let us turn to ICMI and to the contributionstiKlein and Freudenthal made to
that.
Regular Lecture
The first decade of the twentieth century was, imynzountries, a most important one
for their educational systems and, in particular,school mathematics curricula. Not
surprisingly, then, it was one of the three periokdssen for study at the meeting held
in Geneva in 2000 to celebrate the centenarl’Bhseignement Mathématiquthe
first international journal on mathematics eduaatémd, since its inception, ICMI’s
official orgart’.

To take a few examples, Germany witnessed the Me@umderence and the
establishment of experimental schools to trial memricula; in France the bifurcation
between secondary schools for the humanities anthéosciences was abandoned in
1902 and at the same time the position of mathematithin the overall curriculum
was enhanced; England saw the establishment of statsndary education in 1901
and also experienced enormous curriculum activagulting from the ideas of Perry
and the decision of Cambridge University in 190&doept proofs and orderings other
than Euclid’s in its requirements for entry; Japidue, USA and some other European
countries were also influenced by what the Gerntensmed Perryismusand this,
together with other factors, generated much disenszbout curriculum reforrff.

% There are now few, if any, attempts to teach grtheory in school, but the points that
Freudenthal made still give rise to concerns nejato the early teaching of probability and
statistics. Freudenthal, 1972, is an interestirgepan the teaching of probability that illustrates
the probable dangers that lie in wait for the teactho bases his/her teaching of probability on
some common practical classroom examples.

% schubring (1989) tells how Klein negotiated witle tPrussian Ministry of Education to have
curriculum changes imposed “from above”. The Miyish an “unexpected and certainly most
unusual response” answered that they wished tonagahe introduction of changes “from
below, by enlisting the support of appropriateBiried teachers who would act as agents for the
implementation of the reforms in selected schoolsiis led to the work of the Merano Con-
ference. (Regrettably, other ministries in more nédanes have not displayed the sensitivity
and good sense of the Prussian Ministry!) Kleigsponse was to turn his attention from the
Ministry to the teachers and, true to their wotd Prussian Ministry supported the movement
for curriculum change by nominating five secondsehiools as experimental institutions.

27 See Coray, Det al, 2003.

2 For Germany, see, e.g., Schubring, 1987, 19893;26ff France, e.g., Belhoste, 1995,
Schubring, 2003 (but note that, as in many othantiées, separate streams for arts and science
students were to be found in the higher class¢kesfe new, unified schools), for England and
Perryismus e.g. Howson, 1982; for Japan, e.g. Fujiwara, 1%¥diwara’s comments on
curriculum reform echo those of the Prussian Migisteform best comes from below - “That
mere change is not identical with bettering ... i3 tdvious to be mentioned; and yet, looking
back ..., one cannot but be struck by the fact of lodowious a truth has been lost sight of.
Many of the reforms which have proved to be reapriomements, originated in individual
initiatives [rather than by central decree].”



The need to exchange information and experiencesstrasgly felt and this mani-
fested itself in the Education Section of the 19RBme, International Congress of
Mathematicians. In that, papers were presented athematics reform in many
countries?® The idea of going further than this and establighém international
commission to enquire into mathematics educatiot be@en proposed by the US
teacher-trainer, D.E. Smith, in 1905lifEnseignement Mathématiqyp. 469). As a
result the 1908 Congress passed a resolution empmwni€lein, Fehr and Sir George
Greenhill (UK), the “Central Committee”, to formcammission that would compare
methods and syllabuses for mathematics educatitmeisecondary schools of the va-
rious countries. This commission, t@®@mmission Internationale de L’Enseignement
Mathématique(CIEM — ICMI in its anglicised form) had Klein atsiPresident and
met for the first time in Cologne in September, 890

The composition of the commission was based on tteadance of a country’s
mathematicians at the last four ICMs. Countries Wwhd sent at least two members to
at least two of the four ICMs could be represemiedhe Commission and could form
a national sub-commission. If they had sent att lexs members to the ICMs, then
they could have two, or in some cases, three meanbbese criteria yielded eighteen
countries. However, an ICM at that time presentexy different problems to would-
be members than one today. The journey from AusataaliJapan to Europe, where the
ICMs were held, would have been measured in weatkerr than hours. No wonder,
then, that these two countries and, indeed, alersthoutside Europe, with the
exception of the USA, failed to meet these condgioAs a result invitations to
become non-voting members were issued to thesamnddo thirteen other countries
thus ensuring that all continents were represefited.

The Commission had several other meetings beforadie ICM (Cambridge,
1912). At some of these meetings general topice wliigcussed; at others attention
was concentrated on the following topics.

Regular Lecture

Milan, 1911
(1) Rigour in the teaching of secondary school r@tics
(2) The integration of the teaching of differentrrhes of mathematics
(3) The teaching of mathematics to those studeuntlystg the physical and
natural sciences

Cambridge, 1912
(4) The mathematical training of the physicist @itvarsity
(5) Intuition and experiment in mathematics teaghin secondary schools

2 E.g. by Gutzner (Germany), Smith (USA), Fehr (Sefland) and Godfrey (England).
Smith’s talk (ICM, 1909) presents some questionsvhich comparative answers might be
found. Most of the questions would still merit istigation: the questions remain the same, only
the contexts have changed.

30 schubring, 2003, contains a list of the votingl amn-voting member countries and also
indicates which of the latter demonstrated “attiéasporarily a certain degree of activity”. (It
is by no means obvious, however, on what mattetssvaould have been taken.) Schubring
also gives a list of members of ICMI in 1914. Tis Wwas heavily over-weighted in favour of
university mathematicians (many of whom were walbkn, e.g. Carslaw, Hobson, Hadamard,
Castelnuovo, Enriques, Sounine, Osgood and J.W. gjoumut there were a few with a
secondary school or teacher training college bakgt (notably, Smith and Godfrey). There is
no indication that the list contained any females.

10



Paris, 1914
(6) Results obtained from the introduction of calsun higher secondary
schools
(7) The mathematical preparation of engineers
(8) The training of mathematics teachers for seapndchool3'

It will be observed that not all of these fell withCIEM's original remit which
restricted its study to secondary schools. This tiemaid, however, been extended by
the Central Committee to consider all forms of itn§bnally-based mathematics
education. Yet the topics studied were all closEl&n’s heart and many reflected his
teaching experiences. One suspects, then, thatldy@dpa considerable role in
determining these themes. Also, although consideramphasis was laid on
university education, the problems considered wemetred on “service” teaching,
rather than the teaching of mathematicians. Othaale omissions were any
consideration of elementary education or of anychejogical principles that might
guide mathematics teaching. Yet, outside the Cosions the latter was a matter
gaining greater recognition.

The actual reports demonstrate both missed opptigsirand also some rather
remarkable findings. In the former category one Mqlace that on the integration of
mathematical topics. Knowing Klein's background,eowould have expected the
second study to have had something serious to kayt gpossible links between
geometry and algebra, and the comparative virtfiesag, a “pure” approach to conic
sections as against one utilising coordinate gegnfieart of a debate that had gone on
since the eighteenth century). Yet it appearsdbatroversy centred on whether or not
it was preferable to integrate the teaching of timensional and three-dimensional
geometry’?> On the other hand, | was surprised to learn froouf@y’s report on
England (carried out in connection with (5)), thaeohalf the schools that replied to
the questionnaire undertook out-of-doors practiaalk in surveying and mensuration,
and taught descriptive geometry (in the sense ofndéd The diagrammatic
representation of statistical data was also comynealight and, somewhat more
surprisingly, half the schools claimed to use vexton the teaching of mechanics
and/or complex numbers (Howson, 1982). For the emadtticians, the most cheering
news to emerge from the reports arose in conneetitim (7). Lietzmann, Klein's
great helper, was able to report that “the engmeeant ... to get their mathematics
from the mathematician, not from the engineer” (#xing, 1989, p.190)

CIEM, then, was dealing with important questionsjoltstill concern us today: but
the view of mathematics education displayed isitisjects for study was an extremely
limited one, and one that was dominated by theests of mathematicians rather than
by those of students at large.

Yet, the main work of CIEM lay elsewhere: the prepian of a vast report on
teaching practices in the member countries. Eachtopwas asked to appoint a sub-

31 Reports on (1) — (3) can be foundLifEnseignement Mathématiqu8 (1911) and on (6) and
(7) in 16 (1914): those on (4) and (5) Proc. 5" ICM (1912) Cambridge University Press,
1913, vol. 2. The last study was delayed by the avat a report was not presented until the
1932 ICM. Summaries of the reports reprinted.ifEnseignement Mathématiqean be found

in Schubring, 2003.

32 Fujiwara (1912) in a report written for CIEM raisestremely strong objections to the new
Japanese syllabus, prepared by men from the “$edcdpedagogic school”, whose
“characteristic trait is the fusion or mixing upafthmetic, algebra and geometry”. Japan, in his
view, had taken the idea of fusion at least onp tie far!

:

-0
m

M
0
0

2

IS

Regular Lecture

11



both quality and quantity, for often a country’poet ran to many volumé&$ Nothing

on the same scale had been attempted before, bekasattempted since. Regrettably,

though, perhaps because of the 1914-18 war, fempts were made to analyse and '

draw conclusions and inferences from the vast atnofutiata that had been generated.
CIEM, however, was not established as a permaneaiyt, lut as a comparative

study with a limited life and so was formally dissal in 1920* It was reconstituted

in 1928 and continued in a lacklustre fashion uhgl outbreak of war in 1939 Only

in 1952 was it reconstituted and attained a permiagdstence as ICMI.

commission to prepare a national report and theltregas outstanding in terms of z
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What then did Klein contribute to ICMI? First, teetan be no doubt that the original
Commission accomplished much in its six active yazHrexistence. Klein must take
much credit for this by not only providing it wittound advice and guidance, but
perhaps more importantly, and as a result of hggotance throughout the mathema-
tical world, by giving it professional credence.tiKlein at its head, this was clearly
a commission to which mathematicians were hapgetong and to whose work they
wished to contribute.

But what of the ordinary schoolteacher? What wotlldy know of CIEM'’s
work? Here, | can only give an impression basechupogland. Many schools would
have received questionnaires relating to some efstiudied themes, and the two
volumes that Britain contributed to the study (amdich were published by our
equivalent of a Ministry of Education) included pap by schoolteachers and would
have been widely read throughout the country. Miathematical Gazetfe periodical
for teachers, carried regular reports of the CIEMetings and studies, and a small
number of schools would even have welcomed as stg@eorg Wolff, who as part of
the German CIEM contribution wrote an outstandingoaat of English secondary
mathematics education viewed through German3&yad in all, | suspect that the
average English secondary school teacher at thatvtias more aware of the activities
of the CIEM than today’s teachers are of those MILC

Let us now fast-forward the story of ICMI to the D85shortly after its reconstitution.
My first contact with ICMI came at the Internatidi@ongress of Mathematicians held
in Edinburgh in 1958. It was a meeting that | atehds a mathematician rather than
as an educator. However, finding many of the maties talks too specialised for
my more general interests, | sampled the meetirfigs lmody whose existence was
previously unknown to me. My hazy recollections afemeetings of forty or fifty
people who, first and foremost, were grateful thaly had arrived somewhere where
they could comprehend the speaker for more thanfitee ten minutes. Let us,

33 The official list of publications issued in 1926t§ 294 contributions published in 17 coun-
tries (Schubring, 2003). Although seriously ill the years 1911-1912, Klein devoted con-
siderable energy to the organisation of the Gerraparts.

34 See Coragt al, 2003, p. 91 for a slightly more extended accaiithe Commission’s

history.

35 A fuller account of ICMI's activities over the yeaup to 1980 can be found in Howson
(1984).

%8 Wolff, G., Der Mathematische Unterricht der Hoheren Knabensehi#nglandsLeipzig,
Teubner, 1915Wolff lived to attend ICMEs 2 and 3.
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what Freudenthal set out to change.

ICMI was allowed a total of seven and a half hoofghe eighth day of the
Congress in which to organise its sub-plenary digs: This it divided up into three
morning and three afternoon sessions devoted ks thd discussions on topics
previously proposed for the Congress and on whifional sub-commissions had
been asked to submit reports. The topics in 195&wer

however, take a more official viéof the position, for it is important to understand z
|
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— mathematical instruction up to the age of 15;

— the scientific foundation of mathematics at theoselary school level;

— comparative studies of teaching methods for inteotyu geometry (for which
Freudenthal acted as rapport&ir

Regular Lecture

The rapporteur was allowed one hour, as were thenaitsub-commissions. The final
half-hour was for general discussion.

I shall not dwell on the ridiculousness of tryimgdeal in any sensible way in two
and a half hours with, say, mathematical instrurctip to the age of 15 in the then 23
ICMI countries having national sub-commissions.

More interestingly, ICMI had earlier received a position from Heinz Hopf, at
that time President of the International Mathenstitnion (and previously
Freudenthal's PhD supervisor), that it should cahdustudy into the difficulties of
recruiting mathematics teachers in the various I€blintries. This gave rise to ICMI
sending out a questionnaire on the topic to its-@rbmissions l(Enseignement
Mathématique2)4 (1958))2° However, | have been unable to trace any repothen
outcome of this enquiry; certainly it is not refsirto in the report of ICMI for the
period 1959-62.

Much was to happen in mathematics education befweenext ICM was held in
Stockholm in 1962. This was a time when UNESCO and OHBBRE predecessor of
OECD) took a considerable interest in mathematiasc&iibn and, moreover, had
funds available to finance initiatives in that ielCMI’'s advice was sought, therefore,
in connection with OEEC’s seminar at Royaumont arel ghbsequent meeting in
Dubrovnik which resulted in the publication &ynopses for Modern Secondary
School Mathematic§OEEC, 1961) New curricular projects were springing up in
many countries and it was as the newly appointétredf one of these, the School
Mathematics Project, that | attended the Stockhtil. Again, the limited time
given over to ICMI was devoted to three theffies

%7 Based on circular letters sent to all ICMI natiorsalb-commissions to be found in
L’Enseignement Mathématiqu@)3 (1957) 76-9; 300-306 and a report of the Congre§2)4
(1958) 224-5.

% Freudenthal (1963) was later to comment on th& tfcinterest in this topic shown by
national sub-commissions. A report on the outcorieego be found inL’Enseignement
Mathématique(2)5 (1959).

%9This problem, which arose in the majority of thetgitwo countries surveyed, had been set
out by UNESCO in its repotlt’Enseignement des mathématiques dans les écaesdsres.

0 The mystic number three, continued to dominate I€Ktiinking concerning its contributions
to the ICM. In 1966 (Moscow) the three themes wele= role of the problem in the
development of mathematical activity; the use & #xiomatic method in secondary school
teaching; and whether or not a special course wasded in universities for the mathematical
training of physicists. Interestingly, this ledry first actual involvement in ICMI work (other
than in helping to form a respectable quorum at Ii@betings). The Association of Teachers of
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the training of teachers.

One learned little from such sessions and unfotaipaew of the growing
number of those involved full time in work on mathetical education felt it :
worthwhile to visit Stockholm for such a meagre@é# offering. )

By this time, however, it was becoming clear thaMml in its then form was
incapable of meeting obvious needs. Some countrigesirew from ICMI and others
demonstrated a clear lack of interest. This disasiewas closely related to the
shortage of finance that prevented ICMI from doivigat it thought was desirable. An
attempt to raise more funds was made in 1959 andh®e countries were asked to
make specific contributions to its work in multiglef a unit contribution of $25.The
special appeal resulted in the following contribos:

modern mathematics in the secondary school; thehieg of algebra and arithmefic z
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1959-62: a total of $350 from Denmark, Italy, Luxenatg, the Netherlands and
Sweden, plus a more substantial donation of $1&%8@ the USA.
1963-65: a total of $350 from Sweden, the Netheidahuxembourg and Italy.

One will not ask questions concerning France, Geymtne UK, but what was given
would not have gone far. Was this, however, a jotgg on the perceived efficiency
of ICMI and the way in which it was operating?

In its report for 1959-62, the Executive Committeé gut what it thought ICMI
should aim at doing — provided of course that fazwere available:

support at least three scientific meetings per,ya&aleast one of which should be
outside Europe;

consider how it might satisfy the growing demand iftformation concerning
studies, experiments and action within mathemaiittsation;

extend its activity to new areas, such as Africa.

In respect to the last aim, it is worth recallimgttin 1961, ICMI, with considerable
financial support from UNESCO and other bodies, baghnised an Inter-American
Conference on Mathematical Education (IACME) in Bag(Eolumbia}®. A further
important step towards realising the third aim cam&964, when it was agreed that a
country could become attached to ICMI and form #onal sub-commission even if it
was not a member of IMU. Thus it was recognised tBl, serving the needs of
mathematics education, had a far wider target @djom than did its parent body, the
IMU, which concentrated on the needs of those we@lin mathematics research.

Mathematics was prompted to write a booklet in @mtion with the first themeWhat is a
problem? and | well remember taking part in the workshbpttpreceded its writing and
learning much from that participation. This demeoatgtd to me the value of such “theme” work,
if national sub-commissions or teacher associatprosed sufficiently interested in them to set
up working groups and to produce reports that waulnlise interest amongst, and prove of
benefit to, teachers in their own country and elsene.

“! Freudenthal (1963) complained that everyone nowtedhto talk and write about geometry!

42 |CMI's annual subvention from IMU (and which cametoof the member countries
contributions to that body) was currently $300 ypear. Some other money, for the organisation
of scientific meetings came to ICMI via IMU from ICSthe International Council of Scientific
Unions. (Lehto, 1998)

3 The IACME meeting cost $36,500, which puts intoteamporary context the amounts ICMI
received from its special appeal.
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many others were to follow.

Senegal was the first African country to becomaciied to ICMI and set a path which ‘

Finally, before coming to the Freudenthal years, mate that the Executive '
Committee’s report for 1962-68_'Enseignement Mathématiqué)12 (1966), pp. )
131-8)recommended that ICMI should seek to establishraaeent Secretarfdtled

by a competent scientist who would devote the mpgot of his time to its direction.

A call frequently repeated since, but to no avail.
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When Freudenthal assumed the Presidency of ICMlamuary 1967, he was faced
with two alternatives: he could carry on as usudi@could try to break what was by
then becoming the ICMI mould. He chose the lattw was he to take his Executive
Committee and IMU with him? In the words of a membf the former: “Freudenthal
was an autocrét— for better or worse. | always felt that he ditlat he liked with
little reference to anyone else. No bad thing, neayd. IMU had similar feelings: “at
the meeting of the IMU Executive Committee held Bri® in May 1968, President
Cartan and Secretary Frostman complained of thk t¢dcinformation about the
activities of ICMI. The Executive Committee had nateh told of the creation by
ICMI of the new journaEducational Studies in Mathematics. A financial contract
had been signed between ICMI and UNESCO withouthNhé having been informed.
And ... it seems that ICMI decided to hold an int¢ioraal congress in Paris in 1969”.
(Lehto, 1998, p. 259)

Autocrat or not, Freudenthal got things done anith financial aid from the
French Government and UNESCO, the first Internati@mngress on Mathematical
Education was held in Lyon (rather than, as initiaéported, in Paris) from August
24" to 30", 1969. That first ICME should not be taken as a rhodlke great
contribution of Klein and Freudenthal to ICMI wasdstablish precedents that could
be developed — foundations on which to build. Thedtess was programmed to take
place within one large congress hall. Morningsev@evoted to twenty-one plenary
talks and the weekday afternoons (bar the one achwehmemorable excursion to the
Beaujolais vineyards took place) to a series ofnilute talks. The latter were
distinctly depressing, with an ever-changing auckebut with rarely more than fifty
members, coming to support their friends or to pecthe somewhat unseasonable
weather. Complaints from members led to one oréwaning discussions being added
to the programme in the latter part of the w&ek. hint as to what might be encour-
aged at later ICMEs was given by the workshop osgghby the UK Association of
Teachers of Mathematics which took a class of ohildio Lyon and, as part of the
workshop, conducted demonstration classes whictioeal considerable discussion

Regular Lecture

4 In the past there was sometimes opposition toidleia on the grounds that it could condemn
the President and the Secretary-General to beidiferent continents. However, the coming of
e-mail, telephone and video conferences no longderthis an obstacle.

% Hanna and Sidoli (2002, p.126) tell how Freudentimse the seventeen members of the
Educational Studies in Mathemati&litorial Board himself, but then never used them fo
refereeing purposes: “he would send [them] a naigng ‘|l intend to publish the following
articles in the next issue. Please let me knowuf would like to read any of them™.

% One of these will, | fear, never be erased from mgmory. Against my initial better
judgement, | agreed to chair a discussion on onéCMl’s perennial topics: the place of
axiomatics in school mathematics. What | had faftedéake into account was (i) the enormous
amount of heat that had just been generated incErap the introduction of a new, extremely
abstract mathematics curriculum, and (ii) just tepvickly the French can speak their language
when overheated. | have rarely been present atauateffectually chaired meeting!
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and comment; “It transmitted an image and philogojpha way that could not have
been achieved by any number of plenary lecturesivgon, 1973, p. 5)

Freudenthal, then, did not stray far from the oiggtional pattern of an ICM. Yet
mathematics and mathematics education are vemreiff in their nature¥.What was '
welcome was the number of women plenary speakerfia Zrygowska, G.G. )
Maslova, Frédérique Papy and Emma Castelntfovéhat to me was less so, since at
that time | was employed full-time on educationakkvin Africa, Asia and the Central
and Southern Americas, was that the speakers catinely from Europe and North
America and their talks concentrated on the problesh schools in their own
countries. Also, unlike Klein, Freudenthal paidattention when selecting speakers to
the problems of teaching mathematics in univessitie indeed, in any educational
institutions other than primary and secondary skho

Regular Lecture

What of Freudenthal’'s other outstanding innovatidife provision of satisfactory

vehicles for the dissemination of information wagularly stressed in the reports of
the retiring Presidents of ICMI and relations witEnseignement Mathématiquesre

a constant topic of discussion. At a colloquiumdhil Utrecht in 1964, members
openly questioned the continued appropriatenesiseofelationship with.’Enseigne-

47 My views on this were spelled out in the Procegsliof ICMI 2 (Howson, 1973, p. 4)
48 7ofia Krygowska had been the rapporteur for theotem” theme at the Moscow ICM in
1966. This was, | believe, the first time a womad been invited to carry out an important role
at an ICMI meeting. The first woman member of the IGRBkecutive Committee was Anna
Sierpinska (1991-4). Emma Castelnuovo provided garésting link with ICMI’s beginnings,
for her father, Guido, and her uncle, Federigo @ires, were both members of the original
Commission.
4 Another significant omission, as at ICME 2, was awocount of developments within
mathematics itself. Writing in the Proceedingd@MWE 2, | recalled how “many of those who

. attended ICM congresses primarily for the worktloeé Education Section also greatly
enjoyed the opportunity to make contact with legdiesearch mathematicians and to learn of
the most recent developments. It must be admittedvever, that the rapid expansion of
mathematics has tended to diminish the value oh stantacts, for now a vast amount of
specialist knowledge is required before one canpretrend the significance of developments -
particularly when they are presented in a manndctwhssumes specialist competence in the
listener. The idea of attempting to bridge this fgpmeans of a series of expository lectures
intended for a general audience was discussedejPitogramme] committee. In the event, it
was unable to mount such a programme — but it resrthie hope of the committee that this idea
will be re-examined and followed-up at future ICMingresses” (Howson, 1973, p. 12). This
was, in fact, done, with success at Berkeley (ICMBb4) not, so far as | can recall, since.

The Exeter programme was to have included one pleleature on a mathematical
topic, for René Thom was invited to give an intradug lecture on catastrophe theory. He
asked, however, that he might be allowed to speakihe educational topic of modern
mathematics and its teaching. The committee atviiese unhappy about this, but Freudenthal
(who was well aware that Thom shared his opinipes(uaded us to accept Thom’s suggestion.
The resulting talk, “Modern mathematics: does is&xproved, without doubt, the most quoted
lecture ever given at an ICME. Another omission gbr. which was partially remedied at
Exeter, but which has persisted at most other ICMis the absence of invited speakers from
outside mathematics and mathematics educationabkence of non-academic members from
the Executive Committee of ICMI (with the notable eption of Henry Pollak) is, perhaps,
understandable, but it is strange that the matheataducation community feels that it has
little to gain from listening to those who use naattatics, whose employees use mathematics,
who ask mathematicians to provide service teaclingheir departments, who administer
schools and institutions in which the teaching atmematics has an important role, or who are
specialists in such fields as psychology, sociology
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ment Mathématiqyavhich was now felt to be of more interest to neatlaticians than
mathematics educators. Moreover, a true ICMI jousfeould accommodate more
languages and be more widely distributed. A regmiuivas passed (see Freudenthal,
1978, pp i-ii) that: “The participants ... feel thegant need for more international
information on national activities in mathematickieation, which could be organized
and spread by an active and accessible centrefaofiriation or by a high level
periodical on mathematical education”. While wé stivait the establishment of such
a centre/secretariat, Freudenthal, as the mindtdsedMU made clear did establish
what was, at some stage, intended to be an ICMh@u

Quite howEducational Studies in Mathematicame to be divorced from ICMI is
still a mystery that | have been unable to sohertainly, the IMU expressed worries
about the financial implications of both of Freuthat's two major initiatives. This
might have persuaded him to “go it alone” so faE&VIwas concerned. However,
my suspicion is that he realised that establisii#®M as an ICMI journal meant
handing over control of it at the end of his Presity. This meant more than just
losing control of his “baby”; it meant condemningtd an unknown future with
changing Executive Committees that still lackedftked central base needed to give
ICMI its desired stabilitif. As Lehto remarks in his history of the IMU, (Leh1®998,
p. 258), “For a long time ICMI's activities visiblguffered from a lack of adequate
administration. This was the case, for examplehényears 1979-1982.”

| feel, then, thaESMgained from the “divorce”. It is now the “high lef/ perio-
dical that the Utrecht Colloquium sought. Howevierdoes not entirely serve the
needs identified by that colloquium. Certainlysdtisfies the needs of researchers in
mathematics educatidh However, the need for disseminating information o
activities within mathematics education still egist

Regular Lecture

The international exchange of information was to s@amtent met in the 1960s and
“70s by UNESCO'’s occasional publicatiddew Trends in Mathematics Teachifgy
which ICMI took editorial responsibilityThus, for example, Volume 3 (1973) was
based on an ICMI seminar held in 1971, and presided by Freudenthal; Volume 4
(1978) on the findings of the 13 working group$GME 3 (Karlsruhe, 1976). Thanks
to generous funding from UNESCO, whose mathematffoseo at that time was Bent
Christiansen, who is still remembered with gredeafon - particularly here in
Copenhagen - the work of Karlsruhe, led by HanstG&ieiner, was the best pre-
pared of any ICME. Again, Freudenthal played a iolés planning ESMalso played
its part in that decade, in particular, by devotiwg special issues to reports from 16
countries on the changes that had taken placeeim tin school mathematics post-
1950: the aims of the changes and the extent tohathiese aims were realiSéd
Nowadays, however, at a time when governments spastl sums of money
supporting the activities of PISA and TIMSS and threacting to their countries’
position in the resulting “horse race”, very litthppears to be being done at an
international level to disseminate information cemming activities and ideas aimed at
improving mathematics teaching, providing more appate curricula, making

50 At the meeting of ICMI held at the Nice ICM in 19@60d presided over by Freudenthal, there
were specific criticisms by Freudenthal and otteenscerning the manner in which ICMI com-
mittee members were choseb’HEnseignement Mathématiqu@) 16 (1970), p. 198).

51 Hanna and Sidoli (2002) analyse the contents effitist fifty volumes ofESM and it is
interesting to note changes of emphasis in theriboibns and the contributors. Their com-
ments in Section 3, “Increased emphasis on resgabrs”, are particularly relevant.

52ESM9 (1978), pp. 143-504
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teacher training and the continuing professionavettoment of teachers more
effective, and persuading more students to contivittethe study of mathematics and
more and better-qualified teachers to enter théepsion; to draw attention to signi-
ficant research finding$ etc. This is an omission that ICMI has wished itofér
many decades now. Is the time ripe for a concesdraffort to obtain funding for the
establishment of a secretariat that, as one ofluties, would produce yearbooks
describing noteworthy activities throughout the @
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Certainly, we can be sure that were Klein and Featlthl still with us then they
would be searching for new ways in which to inceeBSMI’s influence and useful-
ness. For the message that must still be emphaisiskdt these two great servants of
ICMI did not provide us with traditions to be folled, but with foundations on which
to build.
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