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Introduction 
 
S o u t h  A f r i c a n  s o c i e t y  h a s  i n h e r i t e d  a  l e g a c y  o f  m e d i o c r e  e d u c a t i o n  s t a n d a r d s  a r i s i n g  o u t  o f  t h e  
c a l c u l a t e d  p o l i c y  o f  t h e  f o r m e r  a p a r t h e i d  r e g i m e  t o  p r e v e n t  a c c e s s  t o  e d u c a t i o n  t o  n o n -w h i t e  
S o u t h  A f r i c a n s .  M o s t  s i g n i f i c a n t l y ,  t h e  l e v e l s  o f  a c h i e v e m e n t  i n  g e n e r a l  i n  m a t h e m a t i c s ,  l e a v e s  
m u c h  t o  b e  d e s i r e d .  I n t e r n a t i o n a l  r a n k i n g  i n s t r u m e n t s  s u c h  a s  t h e  T I M S S  p l a c e d  S o u t h  A f r i c a  
l a s t  a m o n g  4 2  c o u n t r i e s .  T h e  m o s t  i m p o r t a n t  c o n t r i b u t o r  t o  t h i s  t r e n d  i s  i n a d e q u a t e  t e a c h e r  
p r e p a r e d n e s s  w h i c h  f e e d s  t h e  c y c l e  o f  m e d i o c r i t y .   
 
O u r  p r o j e c t  a t t e m p t s  t o  a d d r e s s  t e a c h e r  d e f i c i e n c i e s  i n  m a t h e m a t i c s  b y  a  p r o g r a m m e  o f  
i n t e n s i v e  t r a i n i n g  i n  t h e  m e t h o d s  o f  s o l v i n g  n o n -r o u t i n e  p r o b l e m s .  T h e  p r o g r a m m e  c o m p r i s e s  
a  s h o r t  c o u r s e  o n  p r o b l e m  s o l v i n g  s t r a t e g i e s  ( p a r t i c u l a r l y  t h o s e  o f  P o l y a  ( 2 ) )  a n d  t h e i r  
a p p l i c a t i o n s .  W h i l e  p r e l i m i n a r y  r e s u l t s  i n d i c a t e  a  v e r y  p o s i t i v e  r e s p o n s e  t o  t h e  c o u r s e ,  i t  i s  
q u i t e  c l e a r  t h a t  a  v e r y  s m a l l  n u m b e r  o f  p a r t i c i p a n t s  i s  b e i n g  r e a c h e d .  H e r e i n  l i e s  t h e  p o w e r  o f  
t e c h n o l o g y  i n  o f f e r i n g  a  p o s s i b l e  s o l u t i o n  t o  t h e  p r o b l e m .  I n  p a r t i c u l a r  w e  e x a m i n e  t h e  
p r o s p e c t  o f  a  w e b -b a s e d  v e r s i o n  o f  t h e  p r o g r a m m e .   
 
T h e  H a rm ony  G ol d S outh  A f rica n M a th e m a tics  O l y m p ia d T e a ch e r 
D e v e l op m e nt P roj e ct a nd H is tory  
  
T h e  c o u r s e  c o n s i s t s  o f  h a n d s -o n  p r o b l e m  s o l v i n g  a c t i v i t i e s .  T h e  p r o b l e m s  a r e  d r a w n  l a r g e l y  
f r o m  t h e  S o u t h  A f r i c a n  M a t h e m a t i c s  O l y m p i a d  ( 1 )  w h i c h  i s  a  t h r e e  r o u n d  c o n t e s t  f o r  t w o  
s e c t i o n s :  J u n i o r  ( g r a d e s  8  a n d  9 )  a n d  S e n i o r  ( g r a d e s  1 0 ,  1 1  a n d  1 2 ) .  T h e  f i r s t  t w o  r o u n d s  a r e  
m u l t i p l e  c h o i c e  t y p e  q u e s t i o n s  w i t h  t h e  s e c o n d  r o u n d  b e i n g  c o n s i d e r a b l y  h a r d e r  t h a n  t h e  f i r s t .  
T h e  t h i r d  a n d  f i n a l  r o u n d  c o n s i s t s  o f  a n  e s s a y -t y p e  p a p e r  w h i c h  i s  b e l o w  t h e  l e v e l  o f  t h e  
I n t e r n a t i o n a l  M a t h e m a t i c s  O l y m p i a d  ( I M O ) .  C a n d i d a t e s  t h a t  p e r f o r m  w e l l  o n  t h e  t h i r d  r o u n d  
r e c e i v e  a  c a l l -u p  f o r  t h e  I n t e r n a t i o n a l  M a t h e m a t i c s  O l y m p i a d  T a l e n t  S e a r c h  c o n d u c t e d  f r o m  
t h e  U n i v e r s i t y  o f  C a p e  T o w n .   
 
I t  i s  n o t e w o r t h y ,  t h a t  w h i l e  S o u t h  A f r i c a  p e r f o r m e d  p o o r l y  o n  t h e  T h i r d  I n t e r n a t i o n a l  
M a t h e m a t i c s  a n d  S c i e n c e  S u r v e y  ( T I M S S )  ,  t h e  r e s u l t s  o f  t h e  S o u t h  A f r i c a n  t e a m  t o  t h e  I M O  
a r e  c o m m e n d a b l e  g i v e n  o n l y  1 0  y e a r s  o f  p a r t i c i p a t i o n  h i s t o r y .  T h i s  y e a r  S o u t h  A f r i c a  f i n i s h e d  
3 2 n d  w i t h  9 0  p o i n t s  b e h i n d  A r g e n t i n a  w i t h  9 6  p o i n t s  a n d  S i n g a p o r e  w i t h  1 1 2  p o i n t s ,  A u s t r a l i a  
( 2 6 t h  t h i s  y e a r ,  w i t h  1 1 7  p o i n t s ) .  T h e  S o u t h  A f r i c a n  t e a m  o f  s i x  h i g h  s c h o o l  s t u d e n t s  w o n  f o u r  
m e d a l s  ( o n e  s i l v e r  a n d  t w o  b r o n z e )  a t  t h e  2 0 0 2  I n t e r n a t i o n a l  M a t h e m a t i c a l  O l y m p i a d  ( I M O ) ,  
h e l d  i n  G l a s g o w ,  S c o t l a n d ,  f r o m  1 9  t o  3 0  J u l y .  I t  i s  i n t e r e s t i n g  t o  o b s e r v e  t h a t  S o u t h  A f r i c a  



outranked all Western European countries except Germany (10th), France (19th) and Britain 
(2 7 th).  O f  course these hig h achiev ing  learners come throug h a rig orous prog ramme of  
training .  T here are at least 3  w eek long  camps prior to selecting  the team.   
 
Giv en the success of  the I M O  training  proj ect, w e considered the possib ility of  perf orming  
something  similar w ith teachers b ut starting  at a low er lev el.  I t w as f elt that a course pitched at 
g rade 8  and 9 lev el w ould b e suitab le.   
 
The Course Structure and Content 
 
T here are f our units to the course.  
 
Unit 1: Problem Solving strategies 
 
T eachers are taug ht w ell know n strateg ies of  Georg e P olya w ith plenty of  examples.  We illustrate 
each strateg y w ith a sing le example:  (the examples should b e f amiliar to most researchers in 
prob lem solv ing ) 
 
$ R ead and U nderstand the q uestion:   
 

I  met my  f riend  th e test p ilot,  w h o h ad  j u st land ed  at th e loc al airp ort.   W ith  th e p ilot w as 
a little girl,  th e p ilot=s d au gh ter,  aged  abou t tw o y ears.   A W h at is h er name? @ I  ask ed  
my  f riend ,  w h om I  h ad  not seen in 5  y ears and  w h o h ad  married  in th at time.   ASame as 
h er moth er, @ th e p ilot said .   A H ello Su san@ ,  I  said  to th e little girl.   H ow  d id  I  k now  th e 
little girl=s name if  I  never saw  th e 
w ed d ing annou nc ement?  

 
$ D raw  a f ig ure:    
 

I n th e d iagram th e angle πPQ R  is 12  
d egrees,  and  a seq u enc e of  isosc eles 
triangles is d raw n as sh ow n.   W h at is 
th e largest nu mber of  su c h  triangles 
th at  c an be d raw n?  
 

$ L ook f or a pattern:   
 

W h at w ou ld  be th e th ird  nu mber f rom  th e lef t in 
th e 8 9 th row  of  th e ac c omp any ing triangu lar 
nu mber p attern?   

 
$ I ntroduce appropriate notation:     
 

C alc u late th e valu e of  ( 12 3 4 5 6 7 8 5 )  Η ( 12 3 4 5 6 7 9 2 )  - ( 12 3 4 5 6 7 8 3 )  Η ( 12 3 4 5 6 7 9 4 ) .   
 
$ U se log ical arg ument:    
 

A n elimination tennis tou rnament w as organised .   T h ere w ere 114  p lay ers and  so th ere 

 

 



were 57 matches in the first round of the tournament.  In the second round, the 57 
remaining  p l ay ers were p aired, resul ting  in 2 8  matches;  one p l ay er receiv ed a by e (that 
is, did not hav e to p l ay  in that round and automatical l y  went into the nex t round) . T he 
remaining  2 9  p l ay ers were then p aired, and so on.   
(a)  H ow many  matches in al l  were req uired to determine the winner of the tournament?  
(b)  C an y ou g iv e the number of matches req uired if we were to start with another number 
of p l ay ers?       

 
$ G a m e s  a n d  P u z z l e s :   
 

In this g ame there are al so two p l ay ers, A  and B , who tak e turns.  T he g ame uses the 
numbers 1 , 2 , 3 , 4 , 5, 6 , 7, 8 , 9 , and 1 0 .  T he first p l ay er must choose one of these 
numbers.  T he second p l ay er does the same and adds it to the number chosen by  the first 
p l ay er.  T hen the first p l ay er chooses a number and adds it to the total , and so on.  T he 
numbers chosen need not be different.  T he first p l ay er to reach 1 0 0  wins. 
W hat is the strateg y ?  

 
 
U nit 2 :  P r o b l e m s  f r o m  t h r e e  J u n i o r  S o u t h  A f r i c a n  M a t h e m a t i c s  O l y m p i a d  p a p e r s .  T e a c h e r s  a r e  
e x p e c t e d  t o  w o r k  t h r o u g h  t h e s e  p r o b l e m s .  T h e  s o l u t i o n s  a r e  p r o v i d e d  i n   
 
U nit 3 :  A d d i t i o n a l  t e a c h i n g  c o m m e n t s  a r e  c o n t a i n e d  i n  a n  INSTRUCTOR=S M A NUA L .  F o r  
e x a m p l e :  T he sol ution to the fol l owing  p robl em req uires identify ing  the F ibonacci seq uence:  
E ach mal e honey -bee has a sing l e femal e p arent whil st each femal e honey bee has both a mal e 
and a femal e p arent. In the 1 0 th g eneration back , onl y , how many  ancestors does a mal e 
honey -bee hav e?  
 

(A )  8 9   (B )  1 4 4  (C )  1 0   (D )  51 2           (E )  2 3 3  
 

F u r t h e r  e x t r a p o l a t i o n  o n  t h e  F i b o n a c c i  s e q u e n c e  i s  p r o v i d e d  i n c l u d i n g  r e m a r k s  o n  t h e  
l i m i t i n g  v a l u e  o f  c o n s e c u t i v e  t e r m s  a t  i n f i n i t y  b e i n g  t h e  g o l d e n  r a t i o .   

 
A n o t h e r  e x a m p l e :  A n ant wal k s around a triang l e with sides 5 cm, 6  cm, and 7 cm so that 
it al way s stay s 1  cm from the outside of the triang l e. W hen it returns to its starting  p oint 
for the first time, in cm, it has wal k ed 

 
(A )  1 9   (B )  2 1   (C )  2 4   (D )  1 8 + π   (E )  1 8 + 2 π  

 
T h i s  e x a m p l e  i s  g e n e r a l i s e d  t o  s h o w  h o w  t h e  s a m e  r e s u l t  i s  v a l i d  f o r  a n y  c o n v e x  p o l y g o n .   

 
U n i t  4 :  T h i s  f i n a l  s e c t i o n  c o n s i s t s  o f  a n  a s s i g n m e n t  w h i c h  i s  a n  o l y m p i a d  e x a m i n a t i o n  p a p e r .  
t e a c h e r s  a r e  e x p e c t e d  t o  p r o v i d e  f u l l  s o l u t i o n s  a n d  e x p l a n a t i o n s .   
 
T h e  c o u r s e  s t r u c t u r e  i s  a s  f o l l o w s :   

 
T h i s  c o u r s e  e n t a i l s  a  1 6  h o u r  p r o g r a m m e  o f  i n s t r u c t i o n  i n  t h e  f o r m  o f   
$ 8  h o u r s  o f  c o n t a c t  t e a c h i n g  a n d  d i s c u s s i o n s  
$ 8  h o u r s  o f  p a r t i c i p a n t s  e f f o r t s  
 



There are at least 3 contact sessi ons.  I n ord er to com p lete the cou rse the stu d ent has to 
$ com p lete one assi g nm ent ( 30 %  w ei g hti ng )  
$ d i scu ss tw o p rob lem s chosen rand om ly  b y  the i nstru ctor ( 2 0 %  w ei g hti ng ) .  O ne i n sessi on 

2  and  one i n sessi on 3.  
$ w ri te one test.  ( 5 0 %  w ei g hti ng )  
To ob tai n the C ou rse C erti f i cate,  a p arti ci p ant m u st achi ev e a m i ni m u m  total score  of  5 0 % .  
The certi f i cate w i ll b e aw ard ed  as a M E R I T C E R TI F I C A TE  i s a cand i d ate ob tai ns at least 7 5 % .  
 
Preliminary Findings 
 
A p p rox i m ately  1 0 0  teachers w ere ab le to tak e the cou rse i n the f i rst 6  m onths.  F eed b ack  on the 
p rog ram m e has p rov ed  hearteni ng  i n v i ew  of  the ap p arent p essi m i sm  teachers show  tow ard s 
p rob lem  solv i ng .  The f ollow i ng  p reli m i nary  resu lts of  a q u esti onnai re w ere b ased  on 5 5  rep orts 
alread y  recei v ed .   The q u esti onnai re contai ned  1 2  q u esti ons p rob i ng  the streng th of  the cou rse 
and  enq u i ri ng  ab ou t areas f or ref i nem ent.  A  sam p le of  q u esti ons and  resp onses i s p rov i d ed :  
 
1 .  S hou ld  there b e a test at the end  of  thi s cou rse?  
 

  
YES 

 
N O  

 
U N SU R E 

 
8 5 , 4 5 %  

 
9 , 1 %  

 
5 , 4 5 %  

 
 

C om m ent:  Thi s q u esti on w as d eem ed  i m p ortant g i v en the neg ati v e f eeli ng s ed u cators hav e 
d ev elop ed  f or w ri tten tests i n recent ti m es.  I t w as si g ni f i cant that the ov erw helm i ng  
m aj ori ty  of  p arti ci p ants f av ou red  a w ri tten assessm ent tool to g au g e lev els of  
u nd erstand i ng  and  com p etence i n the cou rse.   

 
2 .  W ere y ou  hap p y  w i th the other assessm ent m ethod s?  

  
YES 

 
N O  

 
U N SU R E 

 
9 4 , 5 4  

 
3, 6 4  

 
1 , 8 2  

 
C om m ent:  The other assessm ent m ethod s ( b esi d es the w ri tten test)  consi sted  of  tw o 
d em onstrati ons,  w here teachers had  to learn how  to solv e certai n p rob lem s and  ex p lai n 
thei r solu ti ons to thei r colleag u es.  The i nstru ctor com p leted  a ru b ri c i nd i cati ng  the lev el of  
p erf orm ance.  A d d i t i onally ,  each teacher had  to com p lete an assi g nm ent w here d etai led  
solu ti ons of  2 0  p rob lem s had  to b e su b m i tted .  A g ai n the v ast m aj ori ty  of  teachers w ere 
p leased  w i th the assessm ent strateg y .  R esp ond ents w ho d i d  not ag ree f elt that i t w as 
i nti m i d ati ng  to d o p resentati ons i n f ront of  thei r p eers.  O thers w ere p leased  that the 
p resentati on f orced  them  to u nd erstand  the solu ti ons.  

 
3.  D i d  y ou  f i nd  any  i d eas y ou  cou ld  i ncorp orate i nto y ou r norm al teachi ng  p rog ram m e?   
 

A  nu m b er of  teachers ref erred  to the p ercep ti ons they  had  d ev elop ed  i n read i ng  nu m b er 
p atterns.  S om e f elt that i d eas on the low est com m on f actor allow ed  f or a m ore i nteresti ng  



 introduction to the topic. A fair number appreciated some of the more practical type 
problems such as those inv olv ing  rotating   tyres on a car to obtain ev en w ear. T eachers 
w ith a g ood back g round found the g eneralisations of certain g eometric problems v ery 
appealing .  

 
4 . W hat w ere the shortcoming s of the course? 
 

I t w as felt by most teachers that the time allow ed w as too little to foster effectiv e 
discussion of the problems. M ore time should be allow ed for teachers to master concepts 
before the presentations. M any felt that the use of g roup-w ork  w ould be adv antag eous. 

 
POTENTIAL USE OF TECHNOLOGY 
 
G iv en the ex tent of the g eog raphical distribution of schools in S outh Africa,  it is v itally important 
to ex plore new  av enues of bring ing  this type of training  to teachers all ov er the country. O ur belief 
is that a w eb-based v ersion of the prog ramme mig ht be able to solv e the problem. M ost parts of 
the country now  hav e reasonable access to the w orld-w ide w eb.  
 
F rom a surv ey on the internet,  it w ould appear that there are a larg e number of problem solv ing   
w ebsites. N ev ertheless,  w e w ere not able to find any that taug ht sk ills of problem solv ing  to adult 
learners such as teachers. T he closest resemblance w e obtained to such a scheme is 
http: / / j w ilson.coe.ug a.edu/ emt7 2 5 / E M T 7 2 5 .html. ( 3 )  
 
T he challeng e is to desig n the course in such a w ay that it achiev es the obj ectiv e of the proj ect. I n 
particular the method of obtaining  instantaneous feedback  w ould be v ery practical and motiv ating . 
H ow ev er,  it w ill be necessary to include a seg ment w here it can be assured that the w ork  
represents the teachers ow n unaided effort. Additionally,  the teacher demonstration aspect may 
not be achiev able in the internet type course. T his w as a strong  point of the traditionally manag ed 
taug ht course. D espite these draw back s,  efforts are being  made to desig n the course structure in 
such a w ay as to achiev e the obj ectiv es of the proj ect:  that of empow ering  teachers w ho w ere 
ex cluded from such ex posure in the past,  w ith the sk ills they need to tack le non-reg ular problems 
in mathematics. J ensen ( 4 )  utilised children playing  the role of the teacher as a means of 
dev eloping  problem solv ing  ability. W e ex trapolate this same techniq ue to teachers among  their 
peers.  O f course,  the more serious spin-off is an improv ement in the problem solv ing  sk ills of 
learners. I t is desirable to study the impact of the dev elopment course on the achiev ement of 
candidates from schools w here teachers hav e indeed tak en the prog ramme and  to contrast this 
w ith schools w here such ex posure has been missing . T his w ill be the subj ect of future research. At 
present the M athematics O lympiad and the professional association of teachers hav e w ebsites w ith 
contest q uestions and solutions ( 5 )  and ( 6 ) . 
 
Co n c l u s i o n  
 
W e hav e traced briefly the poor achiev ement lev els of S outh African students in international 
testing  back  to the policies of the past apartheid style g ov ernment. S uch inadeq uacies are 
surfacing  now  w hen the international competitiv eness of S outh Africa is coming  to the fore. O ur 
proj ect,  to dev elop the problem solv ing  sk ills of teachers in a systematic w ay,  w as discussed. 
P reliminary research has show n a positiv e effect of the training ,  in particular an improv ement in 
the attitude,  k now ledg e and sk ill of teachers. W e hav e also indicated the potential of a w eb-based 



version of the course, principally to achieve a wider geographical coverage. 
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