
CHAPTER II 

The Wor k o f th e Conferenc e 
Introduction 

l .The selectio n o f mathematic s a s th e subjec t o f th e 196 8 Commonwealt h 
Conference wa s particularl y timely . School mathematics is passing through a n epoc h 
of chang e unprecedente d i n it s rang e an d pace . I t involve s mor e tha n a  few innova -
tions. It is a far-reaching movemen t whic h affects th e role of the teacher , the materia l 
to b e taught an d the nature o f the end-product . In some parts of th e Commonwealt h 
new scheme s o f wor k ar e alread y i n use , thoug h subjec t t o revision ; in some place s 
schemes ar e bein g trie d ou t o n a  limite d scale ; in othe r area s th e adoptio n o f a  re-
vised programm e i s unde r discussion . Ther e i s stil l a n elemen t o f experimentation , 
and th e situatio n i s open . I n al l countrie s ther e appear s t o b e a  desir e t o brin g th e 
teaching o f mathematics into lin e with the needs of th e day . In such circumstances i t 
seemed t o delegate s tha t th e Conferenc e coul d pla y a  useful par t in discussing wha t 
developments are desirable and th e means by whic h they ca n be encouraged . 

The nature of  the  changes 
2. Before th e Conferenc e began , Government s submitte d twent y fou r paper s o n 

the presen t practice s an d planne d development s i n mathematica l educatio n i n thei r 
countries. Fro m thes e account s i t i s eviden t tha t change s are being considered i n all 
aspects o f schoo l mathematics. Of these the mos t widel y influentia l coul d ultimatel y 
be th e decreasin g us e o f direc t instructio n b y the teache r and a  greater stres s on th e 
creation o f classroo m situation s in which pupil s enquire, investigate, experiment an d 
draw conclusions for themselves. Such a mode o f learning emphasises both th e origin s 
of mathematics in practical experiences and it s development throug h th e active think -
ing of the individual learner . The function o f th e teache r i s more complicate d an d n o 
less onerous , bu t delegate s endorse d th e view that pupil s learn more thoroughl y an d 
understand mor e deepl y whe n the y explor e mathematic s i n thi s way . Thi s funda -
mentally differen t approac h t o learnin g mathematic s wa s initiate d b y group s o f 
teachers wh o wishe d t o brin g th e subjec t int o lin e wit h th e educationa l principle s 
underlying th e res t o f thei r teaching . Nevertheless , th e traditiona l formalit y o f 
mathematics lesson s i s s o firml y roote d tha t i t coul d tak e a  lon g tim e t o modify . 
The Conferenc e wa s s o convince d tha t givin g pupil s opportunitie s t o us e thei r 
initiative an d inventivenes s i n mathematica l enquirie s result s i n a  happie r an d mor e 
confident attitud e tha t th e them e recur s throughou t thi s Report . I t i s take n u p 
fully i n Chapter I V and again in Chapter V . 

3. The othe r majo r chang e t o whic h th e Conferenc e gav e detaile d attentio n wa s 
the modernisatio n o f th e conten t o f mathematic s courses . Tw o distinc t pressure s 
were discerne d here , on e i n th e directio n o f relatin g th e syllabu s mor e closel y t o 
the need s o f industry , agricultur e an d commerce , th e othe r urgin g th e inclusio n o f 
more recent mathematic s and a  greater stres s on structure an d logic . This duality wil l 
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be see n in many section s of th e Report . There need b e no contradiction i n these tw o 
influences; bot h sprin g fro m th e wis h t o sui t mathematic s course s to contemporar y 
conditions o f wor k an d thought . Ye t i t i s no t a n eas y tas k t o giv e bot h thei r due . 
The problems are faced i n Chapter V . 

The Scope of the Report 
4. In considerin g th e problem s create d b y th e tid e o f chang e the Conference ha d 

to tak e accoun t o f th e grea t diversit y i n materia l an d social  condition s amon g th e 
countries represented . Earl y discussion s wer e muc h concerne d wit h th e obstacle s 
which hinde r an y enlargemen t o f th e learning programme in mathematics whethe r i t 
be a n extension o f th e topic s to be taught o r the provision of materials and apparatu s 
for pupils' use. Background papers sent in by some Governments made the difficultie s 
dramatically plain . As instances, three very differen t paper s may b e quoted . 

Professor C.O . Taiw o o f th e Universit y o f Lago s i n hi s pape r Primar y Schoo l 
Mathematics i n a n Africa n Societ y says : " . . . no t al l Yoruba childre n atten d school . 
Of thos e wh o do , mos t leav e eithe r durin g o r a t th e en d o f th e primar y schoo l 
course . .. I n counting , the Yoruba hav e a name for ever y countin g number , howeve r 
large. The nam e ma y b e lon g an d involve d bu t i t i s precise .  . . The Yoruba hav e no 
numerals an d n o symbol s fo r th e mathematica l operation s s o evident in the numbe r 
words an d calculation s .  .  .  Strokes ar e sometime s chalke d o n th e wall s to register a 
count o f periodica l occurrence s . . . I n th e us e o f Yorub a a s a  mediu m o f teachin g 
mathematics .  .  .  ther e i s th e proble m o f evolvin g a  decima l syste m base d o n th e 
numerals 0, 1 , 2, 3, 4, 5 , 6, 7, 8, 9. " 

Mr. Davi d P . Ambros e o f th e Universit y o f Botswana , Lesoth o an d Swazilan d 
writes in his paper Mathematics Teaching in Botswana , Lesotho and Swaziland : 

"The Republi c o f Botswan a . . . i s almos t entirel y deser t o r semi-deser t wit h 
isolated village s nea r water-hole s an d borehole s .  . .  Years o f drough t hav e reduce d 
Botswana to extreme poverty. In Lesotho many school-childre n an d som e adults have 
never seen a car or a jeep, though aeroplanes are familiar .  . .  Lesotho, with the highes t 
literacy rat e o f an y sub-Sahara n Africa n countr y .  .  .  doe s no t hav e th e financia l 
resources for furthe r larg e scale improvement. " 

A pape r submitte d b y th e Governmen t o f Indi a include s thes e comments : "Th e 
syllabus i n mathematic s a t al l .  .  .  levels i n ou r countr y ha s remaine d almos t com -
pletely unchanged since the time when a modern educationa l syste m wa s introduced" . 

"Teaching aid s in middl e an d secondar y school s ar e practicall y absent . Eve n th e 
chalk an d chalkboar d ma y no t b e availabl e . . . I f ther e ar e an y teachin g aid s i n 
these school s th e teacher s ar e no t usin g the m . . . I n primar y school s the conditio n 
is a  littl e better , bu t ther e als o i t i s equall y disappointin g lookin g a t thei r nee d .  . . 
Many suc h aid s ar e necessar y fo r introducin g th e ol d an d ne w concepts . Indi a i s a 
vast countr y an d th e numbe r o f primary , middl e an d secondar y school s i s abou t a 
million." 

It should b e added tha t al l three papers go on t o describ e th e energetic planning of 
new mathematics schemes in progress in thei r countries . 
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5. In vie w o f th e cos t o f commerciall y produce d equipmen t Grou p A. l gav e close 
attention t o th e us e o f loca l material s i n an y typ e o f environmen t bu t ami d suc h 
variety th e Conferenc e coul d no t wor k ou t ful l detail s i n th e tim e available . Onl y 
general guidanc e coul d b e give n o n exploitin g th e resource s o f th e home , th e 
natural surroundings an d loca l usages, thus enabling school s even in th e most limitin g 
conditions t o embar k o n a  mathematica l schem e o f activ e investigation . Mor e 
sophisticated materia l requirin g organise d productio n i s an imperativ e need an d ca n 
only b e provide d i n som e countrie s i f externa l ai d an d co-operatio n continu e t o b e 
given. (See Chapters V I and VIII) . 

6. Defining th e scop e o f th e differen t section s o f th e Repor t i s difficult i n face o f 
the many variations in the organisatio n o f education fro m countr y t o country o r even 
from on e regio n t o another . Th e minimu m ag e o f entr y t o schoo l ma y b e 5 , 6 , 7 , 
years o r older . Th e nam e primar y ma y no t b e used ; if i t is , it may denot e schoolin g 
for an y perio d fro m 5  t o 8  year s i n length . Fo r it s ow n purpose s th e Conferenc e 
defined primar y schoo l a s consisting o f th e firs t 6  year s o f school . Secondai y ma y 
follow 'primary ' o r ther e ma y b e a n intermediat e stag e sometimes known a s middle 
school. Th e Conference include d i n secondary th e years at schoo l after primary , tha t 
is afte r th e firs t 6  years . I t wa s expecte d tha t Grou p A. 2 woul d direc t it s attentio n 
chiefly t o th e perio d u p t o a  Secondar y Schoo l Certificate . I n th e even t thei r dis -
cussions were concentrated on the first three secondar y years , considering th e conten t 
of a  'common core ' o f wha t i s desirable fo r pupil s in general. This limitation o f rang e 
is significant. There wer e severa l reasons for th e decision : som e areas have an examin -
ation a t th e en d o f th e thir d year ; wher e som e secondar y schoolin g i s compulsory , 
the statutor y perio d i s likely t o b e thre e year s o f longer : wher e i t i s selective som e 
common groun d fo r variou s type s o f schoo l makes for flexibility.  I t i s clear that th e 
intention wa s t o giv e maximu m though t t o the years with th e larges t schoo l popula -
tion wher e th e problems are more difficul t an d thei r solution mor e urgent . 

7. The coming of radica l changes in mathematics courses poses the question o f thei r 
value. Mean s mus t b e foun d t o asses s thei r result s an d thi s is the more urgent whe n 
differences betwee n th e ol d an d th e ne w programme s ar e fundamental . Establishe d 
examinations mus t themselve s b e examined an d teachers ' own testing of thei r pupil s 
must b e reconsidered . Whe n teachin g become s concerne d mor e wit h understandin g 
and wit h individua l developmen t o f ideas , forme r mode s o f assessmen t ma y be use-
less. Chapte r V I deal s wit h th e evaluatio n o f ne w courses , change s i n th e for m an d 
syllabus of standar d examination s and new types of checkin g on pupils ' progress. 

8. In al l countrie s th e greates t obstacl e t o progres s i n mathematica l educatio n i s 
the shortag e o f teacher s abl e t o fac e th e ne w demands . Thi s proble m wit h it s 
different facet s i n variou s part s o f th e Commonwealt h wa s unde r constan t dis -
cussion. Inadequat e a s an y suggeste d remedie s ma y be , the Conferenc e though t i t 
necessary t o giv e al l possibl e hel p b y presentin g th e man y way s i n whic h solution s 
are bein g sought , bot h i n countrie s wher e al l teachers have had professiona l trainin g 
and in those areas where unqualified teacher s form a  large proportion o f schoo l staffs . 
References t o thi s crucia l matte r wil l b e foun d i n Chapter s I V an d V . A  ful l treat -
ment i s reported i n Chapte r VI I wher e bot h initia l trainin g an d course s fo r servin g 
teachers ar e discussed . 
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9. The greate r emphasi s o n pupils ' practica l experienc e a s a  basi s fo r learnin g 
requires tha t a  classroo m shal l b e wel l stocke d wit h equipmen t an d variou s sources 
of information . Unde r th e headin g o f resource s Grou p B. 3 studie d th e suppl y o f 
books an d material s whic h shoul d b e accepted a s essential in al l schools. One impor -
tant facto r i n spreadin g ne w idea s an d attitude s i s th e developmen t o f suc h ne w 
means o f communicatio n a s film , radio , televisio n an d video-tape . Chapte r VII I 
examines realisticall y th e possibl e suppl y o f learnin g aids where resources are scarce 
and school s ar e widel y scattered . Thi s them e i s develope d mor e full y o n a  basi s o f 
mutual hel p withi n th e Commonwealt h i n th e chapte r o n Commonwealt h Co -
operation i n Schoo l Mathematics . 

Fundamental Ideas and Objectives 
10. Whe n change s o f suc h magnitud e ar e takin g plac e o n s o extensiv e a  scal e i t 

seems likel y tha t th e ultimate aim s of schoo l mathematics ar e influencing th e choic e 
of innovation s an d i n tur n ar e bein g modifie d i n th e proces s o f shapin g ne w 
programmes. 

11. Som e of the backgroun d paper s showed tha t th e objective s o f a  mathematica l 
education had been carefull y considere d b y the planners of new courses . Two strand s 
can b e distinguishe d ami d th e variet y o f statement s o f aims . Followin g Professo r 
Polya's analysi s i n hi s Lea d Pape r w e ca n sa y that th e firs t stresse s the usefulness o f 
mathematics; th e secon d look s fo r som e enhancemen t o f th e personalit y o f th e 
learner. Dr . Brya n Thwaites , i n th e pape r h e submitte d o n Th e Wa y Ahead , hope s 
"that mathematics will be taught in the futur e s o as to maximise it s usefulness i n each 
particular country" . I t wa s frequently sai d during the Conference tha t eac h countr y 
should selec t fro m suggeste d topics , interpretin g the m t o sui t it s economi c an d 
scientific needs , an d shoul d develo p a  cours e o n th e basi s o f it s distinctiv e culture . 
Dr. Thwaites goes on to speak o f basin g "mathematica l educatio n o n situations whic h 
the pupils understand an d appreciat e fro m thei r own persona l experience" and giving 
them "th e satisfactio n o f origina l and creativ e work" . This theme o f individual learn -
ing is echoed in the paper from Canada in the statemen t o f the aim o f curren t develop -
ments a s "adaptin g curricula , method s an d organizatio n t o th e individua l chil d b y 
means o f continuou s progress , learnin g b y inquir y an d th e provisio n o f multipl e 
options". Th e twi n goal s o f usefulnes s an d individua l stimulu s ar e see n again in th e 
objectives se t ou t i n a  pape r fro m India : t o develo p problem-solvin g skills ; to hel p 
an individua l t o selec t a  suitable caree r in life ; to develo p a healthy citize n usefu l fo r 
home, societ y an d nation ; t o develo p th e personalit y o f th e chil d throug h clear , 
logical an d critica l thinking , an d th e powe r o f concentration . Wit h th e developin g 
intellectual power s see n i n pupil s a t the secondary stage , enquiries wil l often exten d 
beyond immediat e practica l investigation s int o problem s whic h aris e fro m mathe -
matical idea s and structure s tha t pupil s have already met . The searc h for solution s t o 
such problem s become s on e o f th e chie f mean s o f extendin g mathematica l abilitie s 
and o f shapin g a systematised bod y o f knowledge . 

12. Certai n principles emerge from thes e aims and ca n be seen worked ou t b y th e 
various Groups . Mathematic s i s fo r all  pupil s whateve r thei r leve l o f abilit y o r 
maturity. Th e limitatio n o f primar y course s to arithmetic is fast disappearin g and a t 
the secondar y stag e a  ful l i f simplifie d schem e o f mathematic s i s suggested fo r th e 
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lessable pupils . The method o f inquiry an d experiment implie s the priority o f under -
standing th e phenomen a an d relationship s see n i n the environmen t an d include s th e 
useful acquisitio n o f insights and skills . It i s here tha t metho d an d conten t ar e foun d 
to b e interdependent . Investigatio n o f th e environmen t involve s th e metho d o f 
pupil's discover y an d als o require s suc h idea s a s sets , relations, graph s an d simpl e 
statistics. Thi s explorator y aspec t o f mathematica l activit y als o develop s a n indi -
vidual's confidenc e i n his ability t o thin k thing s out fo r himsel f an d a t th e sam e tim e 
shows hi m th e power o f mathematics in wider fields . In thi s way he enlarges hi s view 
of himself an d o f men' s achievements in the contro l and prediction o f natura l events . 
Instances of suc h experiences wil l be found i n the Repor t o f the primar y group . 

13. Th e centra l position give n to problem-solving draw s attention t o th e develop -
ments tha t sprin g fro m th e inquir y method . I t implie s a  searc h fo r relation s withi n 
the situatio n bein g investigated ; i t ma y mea n shapin g a  hypothesi s o r hunch ; it ca n 
lead t o devisin g a programme fo r findin g a  solution. Professor Poly a draws a  valuable 
distinction betwee n th e routin e problem , whic h i s essentiall y repetitive , an d th e 
novel problem , whic h call s o n previou s experience , orderl y thinkin g an d sustaine d 
effort. 

14. A  backgroun d pape r from Scotlan d include s among objectives th e trainin g of 
pupils i n mathematica l languag e a s i t i s used today . The ability t o read mathematic s 
whether i n words , symbol s o r diagram s i s given prominence in the Report . I t i s seen 
as a  requiremen t fo r th e ordinar y citizen ; bu t als o th e languag e o f mathematic s i s 
the mean s o f clarifyin g a  pupil' s finding s an d communicatin g the m t o others . I n 
particular th e us e o f diagram s ha s com e t o occup y a n importan t plac e i n al l stage s 
of schoo l mathematics . A s Professor Poly a says : "Learnin g begin s wit h actio n an d 
perception, proceeds from thenc e t o word s and concepts , and shoul d en d in desirabl e 
mental habits" . 

The Teaching of Mathematics at Primary Level includin g both Method and Content 

Method 
15. I t wa s agree d tha t th e mos t importan t ne w principl e a t th e primar y stag e is 

that mathematica l educatio n shoul d b e based  a s fa r a s possibl e o n pupils ' practica l 
investigation an d experimen t unde r th e teacher' s general guidance. Two reservation s 
were made : basi c computational skill s must b e established an d th e necessary nomen -
clature an d symbol s mus t b e give n to th e pupils . A movement toward s the adoptio n 
of mor e practica l method s i s unde r wa y i n som e countries . Fo r instanc e Singapor e 
reports ne w teachin g method s an d include s i n th e primar y syllabu s 'experienc e 
through individua l an d grou p activities ' wit h a  larg e rang e o f materials . Th e Wes t 
Indies ca n sho w development s throug h suc h publication s a s 'Idea s i n Mathematics' , 
which "relate s man y o f th e 'Ne w Mathematics ' concept s t o concret e situations " i n 
Trinidad an d Tobago ; Barbado s ha s produce d a  Curriculum Bulletin , 'Junio r Schoo l 
Mathematics' whic h present s article s o n Moder n Trends , Hint s an d Suggestion s fo r 
Teachers. Malaw i i s experimentin g wit h a  schem e whic h draw s o n an y materia l 
relevant t o Malaw i condition s and traditions . India has a project whic h aims "to give 
training i n recognitio n o f pattern s i n numbe r an d space , t o popularis e th e us e o f 
Cuisenaire rods , geo-boards , flanne l graphs , an d othe r teachin g aids" . Australi a an d 
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Canada bot h repor t pilo t projects . Bu t th e paper s fro m a  majorit y o f Government s 
showed tha t progres s i s slow . Thi s i s du e i n par t t o a  stron g tradition , sometime s 
linked wit h a  selectio n examination , an d t o shortage s o f spac e an d materials ; bu t 
it i s mainl y becaus e man y teacher s ar e no t familia r wit h thi s typ e o f classroo m 
programme an d ar e no t ye t read y t o effec t th e change . Th e report s fro m som e 
countries sugges t tha t ne w plan s t o revis e th e primar y mathematic s curriculu m ar e 
concerned chiefl y wit h introducin g som e o f th e mor e abstrac t o f th e ne w way s o f 
teaching numbe r an d tak e littl e accoun t o f th e pupils ' nee d fo r practica l activities . 
It was therefore decide d t o discus s fully an d t o report i n some detai l on the necessit y 
of personal experience as the foundation fo r children's thinking and o n the opportuni -
ties for suc h experience t o b e found eve n in difficul t conditions . 

16. Th e Report contain s suggestions on making the transition t o thi s kind o f pro -
gramme which should help enterprising teachers; but delegates made it clea r that muc h 
has to be done by way of teachers' courses, visits to schools , discussions among groups 
of teachers , etc . i f thi s importan t chang e i s t o gai n momentum . I n a  usefu l lis t o f 
classroom requirement s loca l an d improvise d material s ar e a prominent feature . Ye t 
these alon e canno t b e sufficient; suc h things as measuring instruments, various types 
of grap h paper , book s fo r reference , etc . ar e als o necessar y i n a n investigationa l 
programme. 
Content 

17. Activ e learnin g method s ca n b e use d whethe r th e mathematics to b e learned 
is new or traditional . The traditiona l conten t ha s a long history an d new fundamenta l 
ideas ar e likel y t o sprea d onl y gradually . As a paper fro m Britia n indicates, it i s only 
recently tha t programme s wit h a  ne w basi s hav e bee n full y worke d ou t i n tha t 
country fo r th e primar y years . Th e earl y stage s o f th e ne w foundationa l wor k i n 
number ar e discusse d full y i n Chapte r IV . 

18. Throug h th e handlin g o f everyda y object s an d an y availabl e structure d 
material, a  sequenc e o f developmen t fro m th e sortin g and matchin g o f pre-countin g 
days lead s b y wa y o f set s and correspondences , relations and sequence s to counting , 
notation an d operations . A s wa s brough t ou t vividl y in Miss E.E. Biggs' Lead Paper , 
the searc h fo r patter n i s th e startin g poin t fo r th e growt h o f the idea o f a  function . 
Tabulations an d graph s ar e suggeste d a s aids t o pupils ' recognition o f relationships . 
The us e o f th e idea o f movement o n the number lin e was considered an d was related 
to transformations , whic h ar e also approached throug h pattern-making . The value of 
various kind s o f diagrammati c representatio n o f mathematica l relation s fro m th e 
earliest day s wa s stresse d b y delegates . This was linked wit h the stud y o f movement , 
change and growth . 

19. Th e lightenin g o f the computationa l loa d whe n metric measures are used wa s 
welcomed, particularl y becaus e i t allow s mor e tim e fo r othe r studies . Fo r instance , 
the growt h o f geometrica l ideas through constructiona l activitie s was worked ou t b y 
the group . Suc h topic s a s statistic s an d graph s aros e i n considerin g environmenta l 
studies and th e place of mathematics in relation t o other subject s o f th e curriculum . 

20. Delegate s wer e impresse d wit h th e nee d fo r a  broad programm e o f thi s kind 
but they realised that many primary teacher s know little o f som e of th e mathematica l 

17 



ideas an d technique s whic h have been pu t forwar d an d foun d t o b e within th e scop e 
of primar y pupils . Course s t o dea l wit h thi s ne w materia l ar e require d bot h i n 
Teachers' College s an d fo r teacher s i n service . 

21. Suggestion s fo r Actio n 
(1) All  those  concerned  with  education  should  be  made aware of the  new  develop-

ments: supervisors,  head-teachers,  lecturers  in Teachers'  Colleges,  and parents. 
They can  be given opportunities  to  try  out  the  new  ideas  for themselves. 

(2) A  programme  to  introduce  teachers  to  modern  ways  of  learning  and to  give 
them experience  of  learning  new  mathematical  topics  by  active  means  is 
essential. 

(3) The  new  kind  of  programme  demands  more  and  different  basic  materials 
and equipment,  some  of  which  will  need  large-scale  local or  commercial 
production. 

(4) A  local  teachers'  centre,  set  up  in  a  school  or  college,  can  provide oppor-
tunities for  teachers  to  discuss  classroom  experiments,  to  make  some  of  the 
things needed  for  children's  activities,  and  to  share  ideas  about the  use  of 
local materials. 

(5) In  planning new school buildings  it should be  borne  in  mind that  a  programme 
of children's  practical  activities  requires  different  kinds  of  furniture,  equip-
ment and  buildings: for example,  flat-topped  desks  for all  grades, extra tables, 
shelves and storage cupboards  (steel  where  necessary),  display  space  for child-
ren 's work. 

(6) Where  the mother tongue  used for teaching  in  the  early  years does  not  contain 
words required  in  mathematical experiences  the  necessary  vocabulary  should 
be given in  the  ultimate  language  of instruction. 

( 7) Where  it is still necessary to select for secondary  education  by  an  examination, 
the form  and  scope  of  the  examination  should  take  account  of  the  new 
emphasis on  understanding,  on  individual  learning  and on  non-arithmetical 
content. 

(8) It  is  hoped  that  countries  which  do  not  use  the  metric  system  will  make 
definite plans  for its  adoption. 

The Teaching of Mathematics at Secondary Leve l 
22. I t is not only in the length o f secondar y courses , in the proportion o f childre n 

for who m secondar y educatio n i s provided an d in the examinations taken tha t ther e 
is wid e divergenc e fro m on e countr y t o another . Th e exten t t o whic h mathematic s 
courses hav e bee n modernise d varie s too . Backgroun d paper s sho w tha t a  fe w 
countries ar e stil l a t th e plannin g stage ; som e hav e well-establishe d projects ; th e 
majority hav e ne w course s i n progres s at a  limited number o f schools . In general th e 
School Mathematic s ne w scheme s deriv e fro m project s initiate d i n Britia n o r th e 
U.S.A. o r fro m th e Report : Ne w Thinkin g i n Organisatio n fo r Europea n Economi c 
Co-operation. I n severa l territories , fo r instanc e i n Australia , Canad a an d Ghana , 
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individual scheme s hav e bee n produced . I n th e searc h fo r commo n groun d ami d 
such variety , Grou p A. 2 decide d t o discus s particula r topic s in the expectation tha t 
general principles and suggestion s for th e future woul d emerge . 

The transition from  primary  schools 
23. Consideratio n wa s given firs t t o the problems created b y new primary mathe -

matics programmes . A s Professo r W.W . Sawye r say s i n hi s Lea d Paper , "secondar y 
teachers should be preparing fo r a  steady transfe r o f algebra an d geometry t o primar y 
schools". Th e maintenanc e o f continuit y i n method s o f approac h an d i n subjec t 
matter wa s delegates ' mai n concern . An y entranc e examinatio n mus t tak e accoun t 
of recent developments . 

Planning a new syllabus 
24. Whe n syllabuse s ar e being reconstituted, freedom o f choic e for th e teache r is 

important; bu t i t wa s recognise d tha t man y teacher s ar e no t ye t read y t o tak e thi s 
responsibility. Widel y based syllabu s committees wit h substantia l teache r representa -
tion wer e though t t o b e desirable . 

25. Th e wid e rang e o f abilit y a t the secondary leve l demands a range of teachin g 
methods. I t wa s suggested tha t eac h year o f pupil s could b e arranged in 'sets ' accord-
ing t o ability , and taugh t a t th e sam e time. This allows more practica l methods to be 
used fo r th e les s abl e group s an d make s an y necessar y transitio n easier . Suitabl e 
provision fo r practica l work is clearly required . 
Essential elements of  general  mathematical education 

26. Th e possibility of a common core in mathematics fo r th e firs t thre e secondar y 
years wa s carefull y examined . I t wa s stresse d tha t onl y a  skeleto n o f mathematica l 
ideas an d procedure s coul d b e give n sinc e i t i s essentia l tha t eac h countr y shoul d 
plan course s suited t o its own needs and resources . On the foundations o f a  common 
core, course s ca n b e devise d t o matc h th e abilitie s of pupils , both th e academic and 
the mor e practicall y minded . O n th e on e han d th e course s mus t b e relate d t o th e 
various type s o f job tha t ar e no w availabl e o r ar e likel y t o b e create d b y industria l 
and agricultura l advance s i n the next fe w years . On the othe r han d th e basic conten t 
in th e earl y year s ca n b e sufficientl y alik e t o enabl e transfe r fro m on e cours e t o 
another t o b e mad e smoothly . Ther e wa s a strong plea from som e delegates that th e 
underlying mathematic s shoul d b e th e sam e i n al l Commonwealth countries . Group 
A.2 submitte d a  possibl e commo n cor e i n whic h traditiona l an d moder n element s 
are fused . 
Courses to School  Certificate  level  for those  with  specialist  needs 

27. Fo r th e fourt h an d fift h secondar y year s suggestion s wer e mad e fo r th e 
inclusion o f moder n topic s whic h hav e socia l an d economi c value s a s wel l a s thos e 
needed fo r th e biologica l an d physica l science s an d fo r futur e technicians . I t wa s 
emphasised tha t a  wid e programm e i s necessar y becaus e fo r man y pupil s mathe -
matical educatio n wil l ceas e a t thi s point . 

Higher level  secondary  work 
28. I n th e stag e beyon d Schoo l Certificat e th e demand s o f specialist s i n man y 

fields nee d t o b e met , includin g thos e fo r who m mathematic s wil l be a main study . 
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Stress wa s lai d o n th e importance , a t thi s leve l in particular , o f the developmen t o f 
logical an d systemati c thinkin g an d th e tactic s o f problem-solving . On this basis the 
principles o n whic h th e subject-matte r shoul d b e chose n an d treate d wer e se t ou t 
rather tha n detail s o f possibl e courses . 

Flexibility 
29. Th e employability o f secondary schoo l leavers was one of the main theme s in 

discussion. I t wa s stresse d tha t flexibility  i n plannin g course s wa s all-importan t i f 
employment demand s ar e t o b e me t an d al l pupils found jobs . Equally importan t i n 
an epoc h o f chang e i s th e nee d t o produc e flexibility  o f min d i n secondar y pupil s 
through thei r stud y o f mathematics . 

30. Suggestion s for Actio n 
(1) Links  between  primary  and  secondary schools  should  be  established to  ensure 

that transition  is  as smooth as  possible. 

(2) Teachers  should  be  given considerable  freedom  in  deciding syllabus  content. 
It is  often desirable  to  set  up  a  syllabus committee  on  which  teachers  play a 
major role  and both  industry  and  Government  are  represented. 

(3) Secondary  courses  should  be  relevant  to  the  various  mathematical  needs  of 
the community  in  which  they  operate. 

(4) In  the  first  three  years  of  secondary  schooling  mathematics  courses  should 
have a  common  core;  thereafter  they  should  be  varied  to  suit  the  needs  of 
particular groups. 

(5) Mathematics  and  other  subjects  of  the  curriculum  should  be  inter-related so 
that the  contribution  of  each  subject can  be used to  the  best  advantage. 

(6) Timetables  should  be  planned  to  allow  simultaneous  teaching  of  different 
ability groups  within  a  particular year. 

(7) To  facilitate  group  working  and  practical  classroom  activities,  suitable 
furniture should  be  chosen. 

(8) It  is  essential  to  provide  a  mathematics  room  and,  where  possible,  a  suitably 
equipped mathematics  laboratory. 

Assessment and Evaluation 
31. On e of th e effect s o f th e curren t change s has been t o stimulat e assessment o f 

new programme s i n regar d bot h t o th e individual pupil' s progress and t o the succes s 
of a  programm e i n achievin g it s declare d objects . Th e grou p whic h discusse d th e 
problems of assessment agreed on two principles . In any schem e o f testin g the welfar e 
of th e pupi l must b e the firs t consideration . The effect s o f the testing situation mus t 
be beneficent,  causin g no hindrance t o th e pupil' s mathematical o r personal develop-
ment. Secondly , th e teacher' s rol e should b e enlarged t o include the detaile d da y by 
day recordin g o f eac h pupil' s work , necessar y i n mor e individualise d programmes , 
and also substantial contribution s t o various external form s o f assessment . 
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32. Man y form s o f assessmen t ar e no w available . Thes e are described an d usefu l 
examples give n i n Professo r Wrigley' s Lea d Paper . Th e selectio n o f a  tes t fo r an y 
occasion depend s o n th e purpos e o f th e assessment . Tests may be required t o assess 
the leve l o f a  pupil' s understanding ; a  situatio n tes t o f th e Piage t typ e may the n b e 
chosen. Examination s t o determin e th e achievemen t o f a  candidat e wil l requir e 
different tes t item s fro m a  selective examination. The group discussed th e particula r 
uses of multiple choice , multi-facet, open-boo k an d othe r types of item . 

33. Evaluatin g ne w mode s o f learnin g an d ne w conten t i s th e subjec t o f man y 
investigations. Fo r an y projec t delegate s agree d tha t aim s must b e stated befor e an y 
assessment coul d b e planned. Comparison o f th e result s of differen t project s i s being 
undertaken i n severa l countrie s wher e projec t school s an d contro l school s ca n b e 
tested an d compared . 

34. Delegate s emphasised that very many teachers have little knowledge of moder n 
testing technique s an d urge d th e nee d fo r furthe r trainin g if they ar e to b e ready fo r 
their new responsibilities in testing and in providing assessments for externa l uses. 

35. Suggestion s fo r Actio n 
(1) a.  The  understanding  of  mathematical  language  should  be  tested,  among 

young children  in  particular. 
b. The  language  used  in  verbal  tests  should  be  such  as  the  pupils  can  be 
expected to  understand. 

(2) Constant  evaluation  of  each  pupil's  progress  and  the  suitability  of  the  pro-
gramme should  be  made  by  a  teacher  and  appropriate  records  kept. 

(3) Teachers  need  to  use  a variety  of  forms  of  test  in  assessing  their pupils  and 
should be  given help  in  acquiring the  techniques. 

(4) The  objectives  of  a  programme should  be  clearly  defined  so  that  they  may 
form the  basis of assessment. Comparisons  of  results  from similar  programmes 
should be  encouraged. 

(5) Where  a  selective  or  an  achievement  test  is  necessary,  it  should  include 
multiple-choice, multi-facet  and  traditional  types  of  item,  and  where  possible 
an assessment  of  course  work  and  a  practical test.  A  high  rating  should  be 
accorded to  the  opinion  of  a  teacher who  has  the necessary  skills  in assessing. 

(6) When  an externally  set  test  has  to  be  used teachers  should play  a  substantial 
part in  devising the  content  and  method  of  the  test. 

(7) Further  opportunities  should  be  found for  sharing  experience  in  assessment 
and evaluation  between  countries  of  the  Commonwealth. 

TEACHERS, Selection ; Initial an d Subsequen t Trainin g 
Supply 

36. Fro m al l part s o f th e Commonwealt h cam e evidence o f a  serious shortage of 
competent teachers of mathematics. In some instances the deficienc y wa s in qualifie d 
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teachers, particularl y i n primar y schools . Som e countrie s ha d a  large number o f un -
trained primar y teacher s becaus e mone y wa s no t availabl e t o pa y th e salarie s tha t 
would b e du e t o suc h teacher s i f the y wer e trained. The Conference strongl y depre -
cated th e genera l employmen t o f unqualified teachers . Everywhere to o fe w teacher s 
have sufficient knowledg e of the topics and methods now being introduced a s essential 
elements in a modern mathematic s course . Group B. 2 recognized th e drai n o f mathe -
matically trained personnel away from teachin g to career s in industry, administration , 
etc. an d delegate s wer e particularl y concerne d tha t teachin g should b e accorded th e 
status and rewards that woul d enable the profession t o attract a  higher proportion o f 
able mathematicians int o it s ranks. 

Selection 
37. Ne w mode s o f learning , i n primar y school s particularly , requir e som e 

personal qualities that wer e not though t t o b e requirements in more forma l teaching . 
But, as Professor Perera pointed out in his valuable Lea d Paper , we are stil l remarkably 
ignorant of the qualities that mak e a  good teacher ; we cannot therefor e identif y the m 
accurately in candidates for training. An attempt t o for m a  judgement i s usually mad e 
at a n individua l o r grou p intervie w an d experience d selector s place reliance on suc h 
interviews a s providin g necessar y evidenc e t o plac e alongsid e examination qualifica -
tions an d schoo l records . Candidate s fo r primar y trainin g ma y hav e scant y know -
ledge of mathematics bu t thi s can usually b e remedied durin g training. For secondar y 
teachers delegate s regarde d a  soun d knowledg e o f mathematic s a s essential; yet the y 
were agree d tha t candidate s wit h onl y moderat e mathematica l qualification s coul d 
make valuabl e teachers . 

Initial training 
38. Sinc e al l primar y teacher s hav e t o teac h mathematic s Teachers ' College s 

should provid e fo r al l student s a  substantia l cours e i n mathematics , which woul d 
give the m a  fundamenta l understandin g bot h o f th e mathematic s the y wil l b e ex -
pected t o teac h an d o f th e valu e o f learnin g throug h investigatio n an d experiment . 
Students wit h a  specia l interes t i n mathematic s shoul d b e offere d a  furthe r cours e 
so tha t the y develo p som e expertis e i n thi s fiel d an d i n du e tim e ma y becom e 
leaders. Qualification s fo r secondar y teacher s fal l int o tw o mai n types : a  degre e 
followed b y professional training , and a  degree incorporating training . The extensio n 
of opportunitie s fo r degree s wit h a  bia s toward s educatio n wa s welcomed b y dele -
gates; they regarde d professiona l trainin g a s essential . Th e suppl y positio n coul d b e 
improved i f som e Teachers ' Colleges could offe r secondar y course s to suitabl e candi -
dates withou t a  universit y degre e bu t wit h promisin g mathematica l ability . Clearl y 
the college s nee d t o se e tha t tutor s hav e adequat e knowledg e o f new development s 
and tha t thei r facilitie s i n buildings and equipmen t ar e suited t o modern needs . 

Subsequent training 
39. Th e urgen t nee d t o provid e mathematic s course s fo r servin g teacher s is well 

expressed in a report fro m Quebe c (Canada) . "O f al l the subjects i n the (curriculum) , 
mathematics probabl y require s mor e tha n an y othe r a  profoun d redevelopmen t o f 
the teachin g aspect . Th e chang e neede d i s s o thoroug h that , t o thos e wh o hav e 
studied traditiona l mathematics , i t wil l appea r a s thoug h a  ne w subjec t ha s bee n 
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included". T o deal with the situation thi s Province describe s an intensive programm e 
of furthe r training , expandin g ove r a  perio d o f severa l years . The proble m i s bein g 
tackled vigorousl y an d i n man y ingeniou s way s i n thos e countrie s whic h hav e th e 
personnel t o embar k o n large-scal e programmes . Th e course s var y fro m th e wide -
spread one-da y o r two-day session s reported i n a  pape r fro m Victori a (Australia ) t o 
three- or four-week course s for smaller numbers of teachers . Delegates were impresse d 
with the part-time courses that coul d b e held a t universities and teachers ' colleges and 
fitted int o teacher' s timetable . Workshops , correspondence courses , television, radio 
and local mathematics centre s were among the means being tried out . The number o f 
teachers involve d i s immens e an d inter-Commonwealt h ai d wil l b e neede d o n a 
correspondingly large r scale . 

40. Suggestion s fo r Actio n 
(1) Efforts  should  be  made  in  each  country  to  examine  further  the  reasons  for 

the shortage of competent  teachers  of mathematics  and  practical steps  should 
be taken to  ensure and retain  a  good supply  of  able  teachers  in the profession. 

(2) Entry  qualifications  to  Teacher  Training  Colleges  should ultimately  be  the 
Secondary School  Certificate  or  several  passes in  the  General  Certificate  of 
Education or  its  equivalent. 

(3) The  final selection  of  entrants  should  be  in the  hands  of  the  Training  College 
or Education Department. 

(4) For  all  students  in  Training  Colleges  there  should  be  a  mathematics  course 
which should  give  them  insight  into  both  new  content  and  new  methods  of 
teaching. Some  colleges  should  provide  courses  for  students  intending  to 
teach mathematics  in  secondary  schools. 

(5) Opportunities  should  be  given  to  college  tutors  to  keep  abreast  of  modern 
developments through  attendance  at  courses  and  study  leave  at home  and 
overseas. 

(6) In  planning  new  buildings  for  colleges  and  other  training  institutions  pro-
vision should be  made for mathematical  laboratories  and equipment. 

(7) Teachers  with  little  knowledge  of  mathematics  should  be  helped  at  local 
centres and  special  courses.  Universities,  colleges  and  professional  bodies 
should be  asked  to  assist  in  the  provision  of  courses. 

(8) Universities  and  Training  Colleges  should be  encouraged  to  provide  evening 
courses in  mathematics. 

(9) Facilities  for further training  in mathematics and  in  modern teaching  methods 
should be  made widely  known. 

Resources for Learning Mathematics 
41. I n a n ag e o f technologica l development s i n mean s o f communicatio n i t i s 

worth notin g tha t th e Conferenc e wa s convince d tha t th e teache r i s th e mos t 
important resourc e an d "th e mai n channe l fo r th e communicatio n o f mathematica l 
ideas t o th e student" , a s Professor Blaker s says in his comprehensive Lea d Paper . He 
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also speak s o f teacher s wh o ar e excite d abou t thei r subjec t an d communicat e thi s 
excitement t o thei r pupils. The Repor t o f Group B. 3 shows that th e pupil's response 
was their main criterio n a s different resource s were considered . 

42. Professo r Blaker s an d th e delegate s also agreed on th e high rating to b e given 
to book s a s a  resourc e fo r teacher s a s wel l a s pupil s i n th e learnin g situation . Th e 
value of a  good accessibl e collectio n o f book s was stressed repeatedly an d high praise 
was given to the outstanding boo k displa y tha t wa s arranged fo r th e Conference. Th e 
Bibliography o n p . 159 give s a  lis t o f the books displayed an d includes Prof. Blakers ' 
recommendations o f book s that shoul d b e readily available fo r teacher s to consult . 

43. Th e use s o f photographs , slide s an d overhea d projector s wer e discussed ; 
critical consideration was given to recent experiment s with television , films and radio . 
The stil l pictur e an d th e radi o voic e wer e though t t o b e generall y to o limited t o b e 
mathematically interesting . Suc h importan t element s i n mathematic s a s movement , 
change, sequenc e an d developmen t ar e no t easil y conveye d b y thes e means . Mor e 
success ca n b e obtaine d wit h television , film s an d a n overhea d projecto r wher e 
sequences ca n b e buil t up . Suc h learnin g aid s ar e costl y thoug h the y migh t b e 
valuable i n countrie s wher e goo d teacher s o f mathematic s ar e i n ver y shor t supply . 
The extensio n o f thei r us e mus t depen d o n financia l resources . A  televisio n pro -
gramme achieve s interestin g result s whe n teachers ' classroom contributions , pamph -
lets and notes are used t o supplemen t th e broadcast . 

44. Programme d learnin g a s a  mod e o f individualise d stud y wa s see n a s havin g 
many forms , bot h ol d an d new . Th e recen t attentio n give n t o i t extend s beyon d 
programmed textbooks , correspondenc e course s an d work-card s t o machine s which 
are a t presen t to o costl y fo r genera l use . Th e valu e o f suc h tightl y programme d 
devices wa s thought t o li e in remedying individual gaps in knowledge and in develop-
ing specific techniques and skills. Designing programmes i s the greatest difficulty whic h 
has still to b e overcome . 

45. Low-cos t aid s hav e a  universa l importance. Chapters IV and V  contain man y 
suggestions. Grou p B. 3 gav e it s attentio n t o essentia l form s o f equipmen t an d th e 
priorities whic h shoul d gover n th e productio n an d selectio n o f aid s a t primar y an d 
secondary levels . 

46. Suggestion s fo r Actio n 
(1) Modern  methods  of  teaching,  using  all  available means, should  be  developed 

alongside the  modernisation  of  content. 

(2) Textbooks  should  be  provided  (and  perhaps written)  to  suit  particular  areas. 
Collections of  books  of  many  kinds  should  be  provided and  countries  should 
co-operate in  arranging interchanges. 
A good  collection  of  books  should  be  circulated  among  Commonwealth 
countries. 

(3) Authorities  should  encourage  local  production of  aids  and  equipment  such 
as types  of  graph  paper,  geoboards,  wooden  models. 
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(4) Each  country  should  develop  a  multi  media  approach  to  visual  aids, making 
the fullest use  of such  aids  as become available. 

Commonwealth Co-operation in Education 
47. Th e las t topi c t o b e discusse d b y th e Conferenc e wa s Commonwealt h Co -

operation, fittingly , sinc e thi s them e ha d recurre d i n ever y sessio n whe n futur e 
developments wer e bein g considered . Chapte r I X set s ou t i n detai l th e impressiv e 
record o f programme s o f co-operatio n i n Commonwealt h countries . The experienc e 
gained i n suc h co-operatio n wa s a n importan t elemen t i n th e plannin g o f th e 
Conference. Th e intentio n wa s to bring together representative s fro m al l parts of th e 
Commonwealth to exchange information an d opinions on the present positio n o f new 
mathematics curricula . Fro m suc h interchang e an d th e discussio n o f problem s tha t 
have arise n i n attemptin g th e refor m o f schoo l mathematics , i t wa s hoped t o ad d 
strength t o th e movemen t fo r refor m an d t o discove r ho w mutua l hel p coul d bes t 
be given . 

48. Tw o major result s seem to have been achieved . First , delegates came to kno w 
the conditions , th e difficultie s an d th e possibilitie s i n mathematica l educatio n i n 
countries ver y differen t fro m thei r own . Fro m thi s ne w knowledg e ca n com e a 
fuller participatio n i n ai d base d o n deepe r understanding . Secondly , delegates came 
to the Conference wit h different view s about the changes in mathematics programmes . 
Some peopl e regarde d th e stud y o f mathematica l structure s as the essentia l elemen t 
in ne w schemes ; other s though t tha t th e mai n objectiv e wa s t o secur e a  basi s o f 
individual practica l experienc e fro m whic h mathematica l idea s woul d emerge . 
Conference discussion s showed tha t thes e two point s of view were not incompatible . 
They wer e see n t o b e complementary , an d i t i s o n thi s enlarge d concep t o f wha t 
the 'new ' mathematic s mean s tha t futur e plannin g shoul d b e based . Th e practica l 
and intellectua l value s of th e subjec t ca n both b e realised t o th e economic advantag e 
of th e countrie s concerne d an d th e greate r appreciatio n o f mathematica l thinkin g 
among thei r peoples . 

49. Furthe r developments in co-operation, both in carrying through improvement s 
in mathematic s teachin g throughou t th e Commonwealt h an d i n providin g ai d fo r 
countries wit h inadequat e resources , wer e considere d t o depen d o n som e centra l 
agency whic h coul d readily pu t countrie s into touch wit h one another in connectio n 
with an y topi c o r enterpris e o f commo n concern . Delegate s expresse d strongl y th e 
hope tha t th e Commonwealth Secretaria t woul d b e enabled t o undertake thi s impor-
tant function . 

50. Suggestion s for Actio n 

(1) To  encourage the  spread  of  the  most  effective  current  trends  in  mathematical 
education, definite  plans  should  be  made for inter-Commonwealth  exchange 
of information,  publications  and  personnel. 

(2) The  cooperation  of  all  Commonwealth  countries  in  promoting  inter-
communication should  be  sought  and  the  Commonwealth  Secretariat  be 
enabled to  provide  the  necessary  facilities. 
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(3) Professional  Associations  of  mathematics  teachers  in  the  various  countries 
should establish  closer  links,  perhaps  through  a  system of  reciprocal  affilia-
tions, and  thus  become  agencies  through  which  the  exchange  of  new  ideas 
and the  results  of  experiments  could  take  place. 

(4) In  addition to  the bilateral schemes now  operating, countries  with  the  required 
resources should co-operate  with  one  another  in  providing aid  in  material and 
personnel to  a  developing  country  which  is  planning to  inaugurate,  or  carry 
further, a  new  programme  in  mathematics  entailing  extensive  courses  for 
teachers, and additional  accommodation,  material  and books  for  the  schools. 

(5) The  role  of  the  Commonwealth  Secretariat  in  implementing  the  suggestions 
made by  the  Conference  will  be  an  important  factor  in  the  improvement 
of mathematical  education  in  the  Commonwealth. 

Conclusions 
There wa s genera l agreemen t tha t th e chie f value s o f th e Conferenc e ha d bee n 
(1) th e delegates ' increase d appreciatio n o f th e achievement s an d problem s o f 

countries othe r tha n thei r ow n 

(2) th e realisatio n o f th e unanimit y o f delegate s abou t th e element s o f mathe -
matics i t i s desirabl e t o includ e i n mathematic s programmes , an d abou t th e 
advisability of pupils' learning them i n relation t o thei r ow n surroundings and 
the needs of thei r countr y 

(3) th e awarenes s o f th e benefit s t o b e gaine d fro m hearin g a t firs t han d abou t 
the usefu l diversitie s t o b e foun d amon g th e countrie s represente d a t th e 
Conference. 
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