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The sub,ect rng talk oespot refer to an?/ gar ticular cougtry In fact it is almos
omversa or there 1s hard society that IS not _un ggorn ramatic an
ar- reachm% chan e te?hnolo hca socda or econpmic. Rapi e aSproduced
ﬁmon% maH e over the world a sense of restless uncertainty, of fear that
conrol IS S \Peprt . of ﬁersonal he IPIessoess Thi ?rs remarkable at a time
when man_ has achre an astonishing cont much of his p Ksrca envrronment
through his use of the Ideas and t chnr ires of mathe atrcs the natural sfrences
an tct]nolo?/ Wha hs ome e reglized a crucra to ou obvrous failure o
use similar Ing{ghts and ski n t ecom xpro so awor Inte re lated in its
econo tical and socra e ca Ictures oft e surface of
enus ecanno ade uate he ) eso In Wecreate atomic power
u we oanno gna# eea sm ne rea strr es m netics
ut we estrog and nfaim thousands (or even mrIron ot uman erngsr a year
rooﬁh IS ae Iack 0f care, v dolence rpreventabeaccr ents,
in man’s develo ment of master has caused anxree/ among
man'¥ S ren rsts a as evro\ent in wo arrg recen con erenc% Brttrf Q mon
wealth Scien rsswrt] socjologists met In Jamaica t grscuss e socla dﬁrr%;m icance
of scrence and mat atrcs Some ress W%s made In recommen experl-
mental c?urses In sc ooI which WQU s oW the use OL mathematics rn ma mri
surveys ot soclal or economic activities but ittle rmpact
levels: There followed, an.| nternatronal Con ress% rx
p? ssihiities in or amsrng inte mqrated studies I mathematics and scrence on themes
social importance. mittee was aggom ted In order to mam ain contact
wrth efégeg ents resultrnP form the discussjons at the ¢ r]ference we\rer the

as een ma e at natigna
S.A., to explore

Bal’t p y mat ema CS remﬂrns asubsrrJrar one, an étle consideration has
een grven '[P %I’0|e at mat ematrci mlr(]} have In [) solutions to qur
organiSational problems. But even survival 1s iow seen to be at Stake and this ris
i le js based f b Eljzapeth Willi tth d
.“e'smtt“c%er\'?aensﬁn%“gna Agjember s ¥pr°tttt°t otZR y e'ra'rtms.caan ?C'at%
Sth gy reguested Prof. Wi lans permrssron oHu Ish rt 50U reae robab g
r0f. ram,srsavré/ rstmg hdp has ontributed In many wa g
many. countries to t[ evel menlto) e\%ﬁ ducationa approd es {0 fhe srr]d(}/
teaoﬁm of Mathematics. In thisarticle Pro lams presen sffoae view of Wﬁdﬁ
teaching of . Mathematics can~ help soIve some 0 e riddles emer 8 rom a rapidly
changing society.
The Editor
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will surely drive us to look afresh at What education could éto To cure oyr
worl Wrde ills we neeF an educated lPu lation which will un erstand Tven In
srmpe terms, the compex stryctures required to supply the necessities of life and
ﬂ develog the htgna]n po entjﬁl thahsdrence has reveae We can note In passin
that It is estimat 12 million children recerve no equcat ron at al We ave
Ir}? way to HO before we can assugte at raear?]/eve By umaH being un erséands
sufficiently the environment on whi ds. But ave mentioned the
word structures and this brings us to 0 rmarn questron What can mathematics do
to assrstrn the solution of the new socia Erob ems?
rga?]/ ohuag gested ha t school mathematics 1s itself in s ch onfusiop hetween
an ew ért rsnot In a con rltron to offer ang e}meg esga of recent
ﬁt ematical an sycho ogical deve pmen as broyght thém too su Z to e
fu a sorned by eac ers. There have be B tW0 eru tigns. First there asb en
rm ac o neW eas a out t e essential bases of mathematical instruction from
ah eg e Ideas o card(“ral numbers and simple Iogroal operations
ro Jt us sets; and secoH z here Is the culmination 0; Y}ement
P e s c olorgrssand teachers —to rescue the mass eduoa tion of children
esu e rcra fo

malism which Wa‘sr strrctrnq< t. Instead experrenceﬁwere
oe, Binned Tpr e wear “f”h%'h“twhe DIINg & Keemer Areres O erraﬁ
?ra frf condrssrons ou F 3 ol 15 an examp_?o sucﬂa/ ﬁﬁerren The t rme
has surely come now to blen as proved of undoubte va ein.t enewwrt
mose tradf] ron(al rdeasw lch are an essential Part of basic mat ?matrcs nsuclh a

end It s ou e possible to_ provide a unified programme able to give puplls a
rueen personal mastery of ‘the mathematical ‘ideas relevant to contemporary

There are ole who ask a more se rchrng question. At natrona} and
|n erna rona conferences on mathemati seuca ave eard 1t aske as
t t t tl h h t asked: H
thematics amy\ﬁersonal educational value? Can it not e regarded as a hod g
echnr ues from which aaelectrér rhn be made to suit the needg of the. rndrvr uaI
earner This Is to, mrsun erstand the nature of mathematics ain Wha tif o ers
schsts and to citizens. A va uab|e book has just been FP ub ?] 7y It
nown r%Jre In rnterna rona maf hematrcs Hans. reu enthal (19 2’2
Utre] cht, Holland, and is fae Mat ematrcs as an Edoca ional Task. In i es OW
mathematics in its socra se P Ces r[ irmly n t e contex h enera
education .as an activity re ate o the ea Word Itr enature o rsa tivity,

seen rnvarrous forms, t alt we halrve 0 Identif
g? é Wwas recent published .in Bry ain by the Maéhe{natrcal Assoor tion
$1972 ol Mathema rc 11 16 to indicate tha rt IS Intended to cover th ge
ange of a rrtY urranr e~ compul sor¥ évearso secondar sC oo rn It hol
assérts that pat]ern? Is the essence of mathématics re& %n n% rPa ergs e¥pressrnﬁ
ﬁtterns In other forms, creating gatterns [t considers various kinds of patter
umerrcaH aHaI s[){mbolrc Iohqrcl expressed 1IN movement, et]c Tge r IatroH
embodie g&r erns are t esube matter of mathematical st Y At 1S the
ernﬁ son relatedness W|th jts im rcatrons of order, structures and transf orma-
h which l}nve thematics its | ortanoe 2 an element Ane ducation. Inorves
the rnihvrd earner a picture of a world 1n whic tion, and so etrmes
control, are In large meflsure over a wide field, o en t man ing. Yet man rsn
rmﬁrrsoneﬂ Wrthrn afu knowns stem. Drscoveyan rn¥e tr are still possr
to him either alon th companions. As one examp eﬂ rnkrﬂg toget B
number, space an sym patterns, we can cite the Pythagorean théorem about
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ﬂuares on the sgdes of a right-angled tgrangle thg numenc | statement a]bo Ih
sums of arr}s] ordﬁred square” numbers rawin o a set
triangl ntesame ote use the sta emen X2 + = a2 and FCI cew IC
resu s rom his e uatr W en rsag)rag Is drawn in the conventiona g)osrtron an
%owrnﬂ he symmetries a Oli heie all demonstrate the close connection
etwee Eatt | and pum rrc oral erarc relations.
nother. Interesting relevant t0 our fopic was published in Brit arn b?/
Oxford University Press |n f1972 under the t |ttL e “Star trnP Points’ ‘Banwe et a
1972). It rs urte drfferen rom an otherboo on schoo mathemarcs and | want
fo, quote fro rs sometrme sald that mahemarcs rs essentrally problem-
solvrn? This can emrﬁea th oraproblem is seldo v%r defined.”
After mentioning the “doodlin H hat helps to carrythe situation comes this
sentence The rm ortance of mathematics In education”lies in roeess rather th%
LPro uct’ er words it 1s n identifying and connecting relations that t
ducational vaIue I6S.
Cleftrl earnrn% mathematics implies Purldrn&r ulp ewk of relations
aﬁrd relational systéms as a source or sovrneg| ture The lamer must
therefore encouhter experiences exhib rrn(s; ations r a memora le Wag gossr
in rnvest Igations, that are not neccg ?any roblems but may involv
as emblrng of Tacts that reinf %rce or modi Y known attern There mag/ he no
.anS\ﬁer to his Inquiry but he has the satistaction of havrng acquired & usable

ins
Sg?en reIatron ma occur in a variety of forms hr@ _the inclusion, reIatron%

we often have a c orc the waé/ In which we ex This IS an importan
cor]sr eration for t tﬁac (au%e we now tere IS diversjty aman
ch ﬂren In regard éo t a{Jreferre orm 0 awen Since success I learnin
mathematics e en S in par reca

t on the ea?e 0 of certain Patterns ﬁresenta
tion in tﬂe ferred % ﬁ may help many slow new learners to have the
success which bnngs self confidence,

One of the wel che charag teristics of rec nt mHovatron in school mathe-
matics is the rangeo t eso rams.in_which mat matrca JJ fterns informa-
tion, m vemens etc n be exnibited, This ha n] Ifggs ble to hntroduce
topics t at have hitherto seemed too advanced or £ss gr NIS The useo
veciors, matrices, Ver]n diagrams Celtrtedsran cfo ord ma# f as, made cear
ordinary' oun? people ma emahca eas of powerful use IH scrence nrza-
tion of industr a pr ce S€S. I t 1 this element o ﬁower in mat emarcswr can
give stren 0 the will to_leam. or to_use what has been learned.

gcen tescho ouncil_ in Bnta

een re ponsr Ie for a project
hematrcs or eMaorr at rs ban rh)egl

C road
%It It has heen b alse onteco moner useso m ematics an on racércal
activities. It has resu d rn a new c nsrderatron of the Ievels of understan mg
that teachers ca % ato, in The Ff( epublic, frst de cribed th
char cterrstacs 0 the ves W ich he saw as, m ed on a re 0 rncreasrnq
Insight. To a;i we can istinguish t hrees ages in t e gras rn? a mathematica
ar\9 ment or logical p rocess A the srmg est level the pupil Tollows each success
hestep (F IS sur}e of rts validit cannot re 8 uce th eentrre rocess. At
the secri e\f]e [e whole proc ss IS nderstood can be reproduced. At the
hrﬂhest evel t earner ca]n drscover #roces% or himself and g{oduce It for
others to see We realise that In consr eri ? ematrcs for awh OIPU lation
there will be vev\% man;/ In the first category’. The value of an. rnsrg to 1deas
and processes wnose foundations may have been forgotten is very high in a
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decrsr n- makrng democrfac?/ Where WeII founded ogrnron IS vrtaI An unders and
te met ﬂ e ca cul us can produce a resrt)ec er math ewatrca

g ce ures even when Its techniq ue}s have. never been mastered. The emphasis Is

n the ptartral success, ragher than artra failure

Irst stage In so rng a mathe atrca problem is the search for a clue,

Iookrng In he memorv o see wh%ther nything there offers a startrng
Pornt It may be that ery qaurg a number of pieces ot Information or som

eae ércts fal rnto pace t splution arﬁpears1 But t epat rstselec ted

ess at arI t |s nere the uar exibilify 1s

|m ortantb Ah sar must be made. %eorge Po ) authoH of thg
We known boo ow to soIvT It", urges t entr newaproac shoy

be attemFted to show the rob em in a new light. He grves |nter strn exam Ies

quote an rns(t]an e rom an En lish «Iassroom vv ere ance

%oo S0 utron Was mrs% through persjstiig. 1n the first ling o %tac Tecass
as presented with J’ rectangle divided into unit squares. T J)ro lem Wﬁ
10 rn a genera ?rm la for the number ofs uares a la onal Ea ses throu
Groups of the th ren drew a reat man ren rec 9e maf H]Pr

gounts, examrne &ecral Cases, rr d avarre z{rmuae un he oun tte
In this ase with

formula “one less. a]n t(he sum of the two
the Provrso that “i onaI Rasses E rour_rN a ‘c rngr ofa’s uare the Corner
mus be counted as a S ua The pro as solved but without avery eep
un erstan ur If the tacr h\d been changea ang he |a%rarn] considered as a
networ dnes some o h ust ecross to reach the comer of the
rectange a direct solution ave enevr ent. h]/loreoverte ‘corner™ is
seen & the crossrng o two nes at.once. The clue to t neral ormuacomes
from 1 4- (3—} d]‘ or the given ?pecral case. Thrs Ir nes to xamrnea
Problem anew, from a erent palnt of view rs no ruat ematica
echnigue: 1t is a most valuable_ guality.in a member of a oyecrsr nma In socretv
~Thete are certain mathematrc [ topics that are Bartrcu arl useu |n a socrerv
in which Hnances mstrtuﬁrons 0o uIa tion and Industry_distributions, the exte
srop of e ucatron are al subJ H] annr gS ;emen ary/ statistics. can

ollow' easily In the rrmarv ooI rom the classifi ctrons nd com arrson?
which occur with sets. The idea o an average grows earv from sets of persona
measurements: rﬂean mode and dhan a[ all used Tor recordrﬂg P or
comBansonf With “measurements in other classes. Developments take place as
[rum er skills Increase. The supject of statistics can be urgensomf and boring In
ater stages unless the rn(iurrres are kept realistic. and. the results are used In
rnterestrn ways, The (focra value o the e studies is evident from the misuse of
statictics s trmes Arberatglv t%g IS SHI told .in En and that aft er a
survey of c rens readin ities en published in a ne spaper, a reader
wroté to sag iN scan aous It was th)at ngarl haf the children” were below
average!  Récently we ave een troubled ydrs utes about Wages Increases:
when an, a?reemeﬂ ls made with members of a fact or ?r a trade union that the
average rnc ease shall be not more than 6rloounds it IS claimed that no one must
[)eier e less than 6 oun S increase. no ong IS content to be shown as
elow averaoe It rs srra le to use ot Fr ways o[ stating a norm and to teach
more statistics to. or Inary young people, particular™ in” relation to their own
achievements and | h nterests.

Rates of growth have a strong contemporary interest —in regard to industrial
Hd eqrrcultu al product the value of ur cy the physical easuremensof

Pr animals r%fants ntronal J 10ns, etc. Youno people are often

astonrs ed to see t e effects’ of a compound rate even when the rate for a unit
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of fime, sa)/ amonth_or aye%r small as 4 or 5%. Graphical rIIH strations and
ables of values 0 fr?ures fained from current reports can Iea to a better
Terstar} rnq aag the ehffec t of hnter es o rces of goods and the
lo ra %man At t rs time the 1dea 0 actor nd t e use of
ogarithms can precra partrcu arly rn | rn\g tr
Clentists, mathematicians an?] eco mrstsc rurtfu rk to he er rn is
red For th mathematrcran rmse some vaua Ies other sequences can
develop Whrc WI| have a earrn%n other phenomena
In these treat%nrn en S0 .many men have become aware of
themselves as members ?f a vast and rarrrrdly gfrowmgr fa mrlg 0f human beings
defﬁnden almost entire the resori)ces 0 rnﬁ arn the study J
thematics can m ake t o r at contributions: rt can show t ﬁgtt(erns an
structures on the basis b man rn can organjze, Increase, a istribute
our resources; these Prrn [ es can afo lead to néw inventions which will make
man more ecure. ersona oint of vrew It can hearten the nuoun er
8ene[ ro(n ¥ revealing or e Hse and unrrr(e ower that
evelope ou&h IS capacity for m% matical thinking, % In which e
Indivi ueﬁl hrmi can. haY] a Share. Wn IS outlook theﬁ t he someth

of a real revolution In the stanging of mathematics in the edUcational syste
-mathematics might even become “popu ar
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