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I w o u l d l i k e t o b e g i n my t a l k by p r e s e n t i n g t o you t h r e e i t e m s o f da t a 
from d i f f e r e n t p i e c e s o f r e s e a r c h i n t o the l e a r n i n g o f m a t h e m a t i c s . I 
have s e l e c t e d t h e s e b e c a u s e b e t w e e n them t h e y seem t o be t o ' c a t c t T 
the e s s e n c e o f my t i t l e . I hope a l s o t h a t t h e s e i t e m s w i l l r e l a t e t o 
your own p e r s o n a l s t o r e o f e v i d e n c e , so t h a t y o u w i l l be a b l e t o s e e 
t h e i r s i g n i f i c a n c e i n a w i d e r c o n t e x t than t h a t w i t h i n w h i c h I s h a l l 
p r e s e n t them. 

The f i r s t c o n c e r n s a s e c o n d a r y m a t h e m a t i c s t e a c h e r , A l e c , 
(MacPherson, 1973) who was d e l i b e r a t e l y t r y i n g t o a f f e c t . w h a t we 
c a l l e d the 'working r e l a t i o n s h i p " between h i m s e l f and c e r t a i n o f h i s 
p u p i l s ( i t was a s i m i l a r i d e a t o t h a t o f t h e ' d i d a c t i c a l c o n t r a c t ' 
d e v e l o p e d by B r o u s s e a u ( 1 9 8 1 ) , a l t h o u g h i t was n o t so d i r e c t l y 
c o n c e r n e d w i t h n e g o t i a t i n g t h e c o n d i t i o n s o f c l a s s w o r k ) . In t h i s case 
A l e c had s e t h i m s e l f some t a s k s t o i m p r o v e the w o r k i n g r e l a t i o n s h i p 
w i t h a few o f h i s p u p i l s w i t h whom he f e i t he had n o t g o t a good 
r e l a t i o n s h i p , e.g. he was f i n d i n g o u t more a b o u t t h e i r h o b b i e s , 
t a l k i n g t o them e v e r y l e s s o n , and o n l y a s k i n g them a q u e s t i o n p u b l i c l y 
when he a l r e a d y f e i t s u r e t h a t t h e y knew t h e a n s w e r . I n h i s s c h o o l 
t h e r e were c l a s s - o r d e r s k e p t i n each s u b j e c t , and t h e s e were r e v i e w e d 
each h a l f - t e r m , so t h a t he was a b l e t o s e e i f h i s b e h a v i o u r h a d any 
e f f e c t on t h e p u p i l s ' o r d e r i n c l a s s . W i t h a l l p u p i l s h i s b e h a v i o u r 
had i m p o r t a n t e f f e c t s and w i t h one g i r l a s u r p r i s i n g f a c t was r e v e a l e d 
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- not o n l y d i d she change here c l a s s - o r d e r from 2 0 t h p l a c e t o t h e 4 t h 
p l a c e i n m a t h e m a t i c s , b u t a l s o h e r b e s t f r i e n d , who s a t . n e x t t o h e r , 
moved up as w e l l . 

In some way A l e x ' s i n f l u e n c e was communicated t o a n o t h e r p u p i l than 
j u s t t h e one he was t r y i n g t o i n f l u e n c e . I was r e m i n d e d o f J a c o b 
Kounin 's (1970) s t u d y o f d i s c i p l i n e a n d g r o u p m anagement, w h e r e he 
e x p l o r e d w h at he c a l l e d t h e ' r i p p l e e f f e c t ' o f v a r i o u s ' d e s i s t 
t e c h n i q u e s ' . 

The s e c o n d p i e c e o f r e p o r t e d d a t a i s f r o m L o r e n z ' ( 1 9 8 2 ) s t u d y 
where he d e s c r i b e d p a r t i c u l a r l y t h e ways i n w h i c h m a t h e m a t i c s t e a c h e r s 
thought about t h e i r p u p i l s and how t h e s e v i e w s m a n i f e s t e d t h e m s e l v e s 
i n the c l a s s r o o m . Amongst v a r i o u s f a s c i n a t i n g f i n d i n g s was one w h i c h 
s t o o d o u t f o r me, b e c a u s e i t was a p a r a d i g m a t i c e x a m p l e o f a 
phenomenon I h a d s e e n i n many c l a s s r o o m s o f b o t h b e g i n n i n g and 
e x p e r i e n c e d t e a c h e r s . He f o u n d t h a t t e a c h e r s ' b e h a v i o u r s w h i c h w e r e 
d e s i g n e d t o be ' h e l p f u l ' were i n f a c t d i r e c t e d more o f t e n t o w a r d s the 
more-able p u p i l s t h a n t o t h e i r l e s s - a b l e , b ut p r e s u m a b l y more needy, 
p e e r s . 

The t * h i r d i t e m o f phenomena i s one w h i c h I h a v e r e p o r t e d b e f o r e 
( B i s h o p , 1 9 7 9 ) . I make no a p o l o g y f o r r e p o r t i n g i t a g a i n b e c a u s e i t 
c o n t i n u e s t o f a s c i n a t e me. The f a c t t h a t I was d i r e c t l y i n v o l v e d i s 
a l s o i m p o r t a n t b e c a u s e i t i l l u s t r a t e s t h e p o i n t t h a t i t h a s f o r me a 
s o c i a l , and i n d e e d an e m o t i o n a l s i g n i f i c a n c e , as w e l l as a c o g n i t i v e 
s i g n i f i c a n c e . 

I t c o n c e r n s me i n t e r v i e w i n g a u n i v e r s i t y s t u d e n t i n P a p u a New 
Guinea and t r y i n g t o u n d e r s t a n d more a b o u t h i s ' l o c a l ' o f ' f o l k ' 
mathematics. I asked him how he w o u l d f i n d the a r e a s o f a r e c t a n g u l a r 
p i e c e o f p a p e r . He r e p l i e d : 

" M u l t i p l y t h e l e n g t h by t h e w i d t h " . "You h a v e g a r d e n s i n y o u r 
v i l l a g e . How do your p e o p l e judge t h e a r e a o f t h e i r g a r d e n s ? " "By 
adding t h e l e n g t h a n d t h e w i d t h " . "But t h e y b o t h r e f e r t o a r e a " . 
"Yes, b u t one i s about t h e a r e a o f a p i e c e o f paper and t h e o t h e r 
i s a b o u t a g a r d e n " . So I drew t w o ( r e c t a n g u l a r ) g a r d e n s on t h e 
paper, one b i g g e r t h a n t h e o t h e r . " I f t h e s e w e r e t w o g a r d e n s 
which w o u l d y o u r a t h e r h a v e ? " " I t d e p e n d s on many t h i n g s , I 
cannot s a y . The s o i l , t h e s h a d e " I was t h e n a b o u t t o a s k t h e 
next q u e s t i o n "Yes, b u t i f t h e y had t h e same s o i l , s h a d e ..." 
when I r e a l i s e d how s i l l y t h a t w o u l d sound i n t h a t c o n t e x t . 

Now i t would be r e l a t i v e l y easy to d i s m i s s the f i r s t i t e m as some 
s o r t o f a c c i d e n t a l c o i n c i d e n c e . The s e c o n d i t e m w o u l d be h a r d e r t o 
d i s m i s s b u t c o u l d be e x p l a i n e d by c r i t i c i s i n g t h e a c c u r a c y o f 
t e a c h e r s ' k n o w l e d g e o f who w e r e t h e m o r e - and l e s s - a b l e p u p i l s i n 
t h e i r c l a s s e s . The t h i r d i t e m s e e m s s e t up f o r a p e r f e c t p i e c e o f 
r e s o l u t i o n by t h e t e a c h e r o f a l e a r n e r ' s c o g n i t i v e c o n f l i c t . 
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However I do not want t o d i s m i s s them, nor do I want t o t r y t o f i n d 

e s s e n t i a l l y c o g n i t i v e e x p l a n a t i o n s f o r them. They i n t e r e s t me because 
they a r e t y p i c a l o f many s i t u a t i o n s w h i c h h a v e a s t r o n g social 
component, a n d w h i c h I f e e l h a v e b e e n r e l a t i v e l y i g n o r e d by 
r e s e a r c h e r s . In t h e c o n t e x t o f t h i s t a l k they r e p r e s e n t phenomena and 
problems i n t h e a r e a o f t h e s o c i a l p s y c h o l o g y o f m a t h e m a t i c s 
e d u c a t i o n . I hope a l s o , as I s a i d e a r l i e r , t h a t t h e s e t h r e e i t e m s have 
some p e r s o n a l meanings f o r you as w e l l because w h i l s t d e s c r i b i n g my 
i d e a s about s o c i a l p s y c h o l o g y I am a l s o t r y i n g t o i n f l u e n c e you. I can 
o n l y do t h a t i f you a r e s o c i a l l y i n v o l v e d w i t h t h e s e p r o b l e m s as w e l l 
as b e i n g i n t e l l e c t u a l l y m o t i v a t e d t o a t t e n d t o them. 

A l e a r n i n g e x p e r i e n c e l i k e t h i s , and I hope t h i s i s a l e a r n i n g 
e x p e r i e n c e f o r y o u , i s a s much a s o c i a l e x p e r i e n c e a s i t i s a 
c o g n i t i v e one. F o r e x a m p l e , l e a r n i n g f r o m o t h e r p e o p l e is d i f f e r e n t 
from l e a r n i n g f r o m t e x t s and a c o n t e x t s u c h as t h i s d o e s h a v e a 
s o c i a l d i m e n s i o n t o i t . I know t h a t l i s t e n i n g t o me t a l k i n g today is a 
d i f f e r e n t e x p e r i e n c e f r o m r e a d i n g t h e p r i n t e d t e x t . I am n o t 
s u g g e s t i n g or i m p l y i n g t h a t one i s a öetter e x p e r i e n c e than the o t h e r 
but I hope we can agree t h a t they a r e c e r t a i n l y d i f f e r e n t e x p e r i e n c e s . 
T h e r e f o r e , if t h e a i m o f r e s e a r c h i n t o t h e l e a r n i n g and t e a c h i n g o f 
m a thematics i s t o u n d e r s t a n d more how t h e s e happen, we must a t t e n d to 
t h i s s o c i a l d i m e n s i o n , s i n c e m a t h e m a t i c s l e a r n i n g i n c l a s s r o o m s , by 
d e f i n i t i o n , t a k e s p l a c e i n a s o c i a l c o n t e x t . M a t h e m a t i c s c l a s s r o o m s 
are v e r y ' p u b l i c * p l a c e s i n w h i c h i t i s i m p o s s i b l e t o a c h i e v e p r i v a c y . 
E v e r y a c t i s p e r f o r m e d i n a s o c i a l s i t u a t i o n e v e n i f i t i n v o l v e s 
p u p i l s u s i n g t h e i r own i n d i v i d u a l t e x t m a t e r i a l s . E v e r y i n t e r a c t i o n 
between a p u p i l and some m a t h e m a t i c s i n t h e c l a s s r o o m i s s o c i a l l y 
mediated. As w i t h t h e c l a s s i c r e s e a r c h o f A s c h (1951) e v e n i f an 
i n d i v i d u a l p u p i l s b e l i e v e s a c e r t a i n m a t h e m a t i c a l p r o p o s i t i o n t o be 
t r u e , t h e s o c i a l a nd i n t e r p e r s o n a l i n f l u e n c e s o p e r a t i n g i n t h e 
c l a s s r o o m c a n p r e v e n t t h e p u p i l e x p r e s s i n g t h a t p r o p o s i t i o n 
' p u b l i c l y ' , and can a l s o make the p u p i l t h i n k she i s wrong. 

F o r t u n a t e l y r e s e a r c h i n t h i s s o c i a l a r e a i s g r o w i n g and i t i s n o t 
as d e s e r t e d a t e r r a i n a s o n c e i t was. We h a v e s e e n d e v e l o p m e n t s i n 
r e s e a r c h on t o p i c s l i k e t h e f e a r o f m a t h e m a t i c s , s e x - r o l e 
s t e r e o t y p i n g , p u p i l s ' a t t i t u d e s a n d a t t r i b u t i o n s , t e a c h e r s ' 
p e r c e p t i o n s and e p i s t e m o l o g i e s , and c o l l a b o r a t i v e l e a r n i n g , a i l o f 
which can i n c r e a s e our awareness and u n d e r s t a n d i n g o f s o c i a l phenomena 
i n t h e l e a r n i n g o f m a t h e m a t i c s . What I s h o u l d l i k e t o do t o d a y i s t o 
h e l p i n c r e a s e t h e momentum o f t h i s r e s e a r c h , t o h e l p c o o r d i n a t e and 
c o n n e c t some o f th e d e v e l o p m e n t s and t o h e l p i d e n t i f y the s i g n i f i c a n t 
a s p e c t s f r o m t h e p e r s p e c t i v e o f t e a c h e r t r a i n i n g a n d t e a c h e r 
e d u c a t i o n . 

F i r s t l y I t h i n k i t i s n e c e s s a r y f o r today's t a l k t o s e t the " s o c i a l 
p s y c h o l o g y " e m p h a s i s i n c o n t e x t o f my g e n e r a l v i e w s on t h e s o c i a l 
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d i m e n s i o n i n m a t h e m a t i c s e d u c a t i o n . R e s e a r c h i n t o t h i s d i m e n s i o n i s 
s i g n i f i c a n t , f o r me, a t f i v e l e v e l s . A t t h e cultural l e v e l r e s e a r c h 
can i n f o r m us about the h i s t o r y and development o f m a t h e m a t i c a l i d e a s 
and t h e i r r e l a t i o n s h i p w i t h one's c u l t u r e (e.g. K l i n e , 1 954). A l s o 
c r o s s c u l t u r a l s t u d i e s l i k e L a n c y ' s ( 1 9 8 3 ) and a n a l y s e s l i k e E l l u l ' s 
(1980) and Weizenbaum's (1976) s e n s i t i s e us to more complex a s p e c t s o f 
t h i s r e l a t i o n s h i p . 

At t h e societal l e v e l , t h e r e s e a r c h c o n c e r n s t h e v a r i o u s 
i n s t i t u t i o n s i n s o c i e t y and t h e p o l i t i c a l and i d e o l o g i c a l i n f l u e n c e s 
w h i c h they b r i n g t o bear on t h e m a t h e m a t i c s e d u c a t i o n o f our c h i l d r e n 
(see f o r e x a m p l e G r i f f i t h s and Howson, 1974; S w e t z , 1 9 7 8 ) . Some o f 
t h e s e i n s t i t u t i o n s a r e f o r m a l l y c o n c e r n e d w i t h e d u c a t i o n o f c o u r s e but 
many a r e n o t and a c c o u n t s l i k e F a s h e h ' s ( 1 9 8 2 ) i l l u s t r a t e w e l l t h e 
t e n s i o n s and c o n f l i c t s w h i c h e x i s t between them. 

At the institutional l e v e l r e s e a r c h i s about f o r example the w i t h i n 
s c h o o l i n f l u e n c e s w h i c h h e l p t o shape t h e i n t e n d e d and t h e i m p l e m e n t e d 
mathematics c u r r i c u l u m f o r t h e p u p i l s ( s e e f o r e x a m p l e , S t a k e and 
E a s l e y , 1978). Donovan's ( 1 9 8 3 ) s t u d y a l s o c o n c e r n s t h e s e i n f l u e n c e s 
and shows how t h e v a l u e s and i d e o l o g i e s o f t h e dominant c u l t u r a l group 
f i l t e r i n t o t h e i n s t i t u t i o n o f s c h o o l . M a r r e t t a n d G a t e s ( 1 9 8 3 ) 
d e s c r i b e how such v a l u e s d e t e r m i n e w h i c h p u p i l s s t u d y m a t h e m a t i c s i n 
w h i c h t r a c k s ( o r s e t s ) and t h e r e b y i n d i c a t e s a n o t h e r i n s t i t u t i o n a l 
mechanism f o r c o n t r o l l i n g the p u p i l s ' m a t h e m a t i c a l e d u c a t i o n . 

At t h e pedagogical l e v e l we a t l a s t e n t e r t h e c l a s s r o o m and f i n d 
r e s e a r c h some o f w h i c h r e l a t e s s p e c i f i c a l l y t o our t o p i c today. I have 
added a n o t h e r l e v e l t o t h e s o c i a l d i m e n s i o n t h o u g h w h i c h I c a l l t h e 
individual l e v e l , b e c a u s e t h e r e i s a g r o w i n g a m ount o f r e s e a r c h o f 
r e s e a r c h w h i c h f o c u s s e s on t h e l e a r n e r from a s o c i a l p e r s p e c t i v e . T h i s 
a g a i n I s h a l l say more about. 

I hope t h i s b r i e f o v e r v i e w s e r v e s t o d e m o n s t r a t e t h a t t h e s o c i a l 
and i n t e r p e r s o n a l i n f l u e n c e s on t h e l e a r n e r i n t h e m a t h e m a t i c s 
c l a s s r o o m have s t r o n g c o n n e c t i o n s w i t h v a l u e s and i d e o l o g i e s e m e r g i n g 
from i n t e r a c t i o n s t a k i n g p l a c e f a r from the c l a s s r o o m . An awareness of 
the w hole s o c i a l d i m e n s i o n r e m i n d s us I hope o f t h e s e c o n n e c t i o n s . I f 
t h e r e i s one t h i n g t o be l e a r n e d from r e s e a r c h i n t o s o c i a l a s p e c t s of 
mathematics e d u c a t i o n i t i s t h a t t h e c o n t e x t , and t h e s i tuation, a r e 
a l l i m p o r t a n t . 

C o n c e n t r a t i n g now on s o c i a l p s y c h o l o g y , I w ant t o l o o k a t t h r e e 
a s p e c t s t o d a y : s o c i a l m o t i v a t i o n , s o c i a l c o g n i t i o n a nd s o c i a l 
i n t e r a c t i o n . 

1. S o c i a l m o t i v a t i o n 
L e t us b e g i n w i t h a t o p i c w h i c h h a s s t i m u l a t e d a g r e a t d e a l o f 
r e s e a r c h a c t i v i t y w o r l d - w i d e namely, the f e a r o f m a t h e m a t i c s . I t i s a 
t o p i c w h i c h h a s b e e n f r u i t f u l l y a n a l y s e d by B u x t o n ( 1 9 8 1 ) a m o n g s t 
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o t h e r s a n d w h i c h c o n t a i n s many i d e a s o f i m p o r t a n c e t o t e a c h e r s and 
t e a c h e r e d u c a t o r s . Of p a r t i c u l a r i n t e r e s t h e r e i s t h e f a c t t h a t b o t h 
Buxton a n d Skemp (1979) u s e t h e i d e a o f g o a l s and a n t i - g o a l s ( t o be 
a v o i d e d by t h e l e a r n e r ) and t h e i r d i s c u s s i o n s o f a n x i e t y , f r u s t r a t i o n 
and o t h e r e m o t i o n s a r e v e r y h e l p f u l t o o u r u n d e r s t a n d i n g o f how t h e 
c l a s s r o o m m a t h e m a t i c a l e x p e r i e n c e a p pears t o p u p i l s . 

A n o t h e r a n t i - g o a l i d e n t i f i e d i n t h e l i t e r a t u r e i s t h e ' f e a r o f 
s u c c e s s ' c o n s t r u c t f o u n d t o be o f g r e a t v a l u e by L e d e r ( 1 9 8 0 ) i n 
u n d e r s t a n d i n g why b r i g h t g i r l s i n m a t h e m a t i c s d e l i b e r a t e l y a v o i d 
s u c c e s s and a c h i e v e m e n t i n o r d e r t o r e t a i n t h e r e s p e c t and a c c e p t a n c e 
o f t h e i r p e e r s . T h i s : i s o f c o u r s e n o t j u s t a phenomenon t o be s e e n 
w i t h b r i g h t g i r l s . I t w i l l be n o t i c e d by any t e a c h e r o f m a t h e m a t i c s 
p a r t i c u l a r l y o f a d o l e s c e n t c h i l d r e n , who w i l l a p p a r e n t l y p r e f e r not to 
s u c c e e d and i n d e e d , n o t t o t r y t o : s u c c e e d f o r f e a r o f l o s i n g t h e 
r e s p e c t o f t h e i r f r i e n d s . A t t h e a d o l e s c e n t s t a g e , w e l l n o t e d f o r 
b e i n g a t i m e o f q u e s t i o n i n g and c h a l l e n g i n g a u t h o r i t y , g o a l s promoted 
by t h e t e a c h e r may w e l l be p e r c e i v e d a s a n t i - g o a l s by some p u p i l s 
( h o p e f u l l y n o t a l l ! ) . 

Whether t h e t e a c h e r - m e d i a t e d g o a l s a r e a c c e p t e d by t h e p u p i l s a s 
g o a l s , o r c o n v e r t e d i n t o a n t i - g o a l s , w i l l be d e t e r m i n e d by v a r i o u s 
f a c t o r s . I n p a r t i c u l a r t h e r o l e o f S i g n i f i c a n t O t h e r s must be 
r e c o g n i s e d . A l t h o u g h t h i s i d e a (S.0.) was d e v e l o p e d by S u l l i v a n (1940) 
w i t h i n t h e p s y c h i a t r i e f i e l d i t d o e s h a v e v a l u e f o r us a l s o . You do 
not r e q u i r e much o b s e r v a t i o n t i m e i n m a t h e m a t i c s c l a s s r o o m s t o b e g i n 
to i d e n t i f y w h i c h i n d i v i d u a l s i n t h e group s i g n i f i c a n t l y a f f e c t the 
b e h a v i o u r and t h e m o t i v a t i o n s o f o t h e r s . The s i t u a t i o n p r e s e n t e d a t he 
s t a r t o f t h e t a l k i l l u s t r a t e s t h i s . The p u p i l whom A l e c was t r y i n g t o 
i n f l u e n c e was a l s o c l e a r l y a S i g n i f i c a n t Other f o r h e r n e i g h b o u r and 
the c h a n g e i n m o t i v a t i o n and a c h i e v e m e n t i n one had a v e r y s t r o n g 
a f f e c t on t h e o t h e r p u p i l . 

Of c o u r s e i t i s l i k e l y t h a t f o r many p u p i l s t h e t e a c h e r w i l l h a v e 
the s t a t u s o f a S i g n i f i c a n t O t h e r . B u t i t i s a l s o t r u e t h a t f o r some 
p u p i l s t h i s w i l l n o t be t h e c a s e . L i k e w i s e t h e r e w i l l o f t e n be some 
p u p i l s who w i l l b e è o m e S.0. f o r t h e t e a c h e r , a n d w i l l h a v e a 
s i g n i f i c a n t s h a p i n g e f f e c t on the t e a c h e r ' s m o t i v a t i o n and b e h a v i o u r . 
T h i s p o i n t r e m i n d s us t h a t t e a c h e r s c a n a l s o h a v e g o a l s and a n t i ­
g o a l s , w i t h e.g. t h e "development o f m a t h e m a t i c a l u n d e r s t a n d i n g " b e i n g 
a c l e a r g o a l and the " f e a r o f c o n f r o n t a t i o n " b e i n g a s t r o n g a n t i - g o a l 
f o r many t e a c h e r s . A g a i n we c a n u n d e r s t a n d how i n d i v i d u a l p u p i l s , 
a c t i n g as S i g n i f i c a n t O t h e r s f o r the t e a c h e r , can a f f e c t the r e l a t i v e 
s t r e n g t h o f the t e a c h e r 's g o a l / a n t i - g o a l t e n s i o n . 

In an e a r l i e r p a p e r ( B i s h o p , 1 9 8 1 ) , I p r e s e n t e d some idéas 
c o n c e r n i n g mathematical involvement, a c o n s t r u c t d e s i g n e d t o d e s c r i b e 
a f f e c t - i n - a c t i o n , i . e . t h e o b s e r v a b l e r e a l i s a t i o n o f a p o s i t i v e 
a t t i t u d e t o w a r d s m a t h e m a t i c s . I t c o n c e r n s the e x t e n t t o w h i c h p u p i l s 
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d e m o n s t r a t e t h e i r w i l l i n g n e s s t o e n g a g e i n a c l a s s ' m a t h e m a t i c a l 
a c t i v i t y . G i v e n t h e g o a l o f t h e t e a c h e r t o t r y t o i n c r e a s e t h e 
m a t h e m a t i c a l i n v o l v e m e n t o f as many p u p i l s as p o s s i b l e , i t w o u l d a l s o 
be an i n d i c a t o r o f t h e e x t e n t t o w h i c h any one p u p i l r e l a t e d t o t h e 
t e a c h e r as S i g n i f i c a n t Other. F u r t h e r m o r e the t e a c h e r as a l e a d e r , or 
as a m o d e l , w o u l d a l s o c l e a r l y be an i m p o r t a n t f a c t o r i n c r e a t i n g 
m a t h e m a t i c a l i n v o l u e m e n t . F i n a l l y i n t h e s e c t i o n I s h o u l d l i k e t o 
m e n t i o n e x c h a n g e t h e o r y - a m o t i v a t i o n t h e o r y w h i c h e s s e n t i a l l y 
p r o p o s e s t h a t i n d i v i d u a l s engage i n i n t e r a c t i o n s w h i c h o f f e r them more 
as rewards t h a n they a r e g i v i n g out as costs (Homans, 1961). In t h e s e 
terms i t i s u n r e a l i s t i c o f the t e a c h e r t o i m a g i n e t h a t ' m o t i v a t i o n * i s 
a o n c e and f o r a l l p r o b l e m , e.q. t h a t o n c e t h e c h i l d i s m o t i v a t e d t o 
do w e l l a t m a t h e m a t i c s t h a t m o t i v a t i o n w i l l c a r r y on t h r o u g h t h e y e a r 
and t h r o u g h t h e s c h o o l . E g u a l l y i t o f f e r s an a l t e r n a t i v e v i e w o f 
m o t i v a t i o n f r o m t h a t o f t h e v e r b 'to m o t i v a t e * . I t i m p l i e s i n s t e a d 
t h a t t e a c h e r s r e c o g n i s e t h a t p u p i l s w i l l o n l y become i n v o l v e d i n a 
m a t h e m a t i c a l a c t i v i t y i f t h e p e r c e i v e d 'rewards" a r e g r e a t e r t h a n the 
p e r c e i v e d c o s t s ( p o t e n t i a l l o s s o f f r i e n d s h i p s , m e n t a l s t r a i n , f e a r o f 
f a i l u r e , e t c ) . F u r t h e r m o r e i t p r e d i c t s t h a t once the c o s t s exceed the 
rewards, t h e i n v o l v e m e n t w i l l cease. D e s p i t e t h i s t h e o r y ' s s i m p l e and 
p erhaps ' t o o - m e r c e n a r y ' v i e w o f human n a t u r e , i t d o e s n e v e r t h e l e s s 
h e l p t o e x p l a i n and p r e d i c t many o f t h e p a r a d i g m a t i c p r o b l e m s o f 
s o c i a l m o t i v a t i o n . 

Perhaps we n e e d more r e s e a r c h w h i c h l o o k s a t p u p i l s ' g o a l s ( a n d 
a n t i - g o a l s ) i n r e l a t i o n t o S i g n i f i c a n t O t h e r s ? P e r h a p s we n e e d t o 
r e s u s c i t a t e t h e o l d i d e a s o f s o c i o m e t r i c s and s o c i o g r a m s , but i n s t e a d 
o f l o o k i n g m e r e l y f o r f r i e n d s h i p g r o u p i n g s and f o r i s o l a t e s , we s h o u l d 
l o o k more f o r t h e S.0.'s who i n f l u e n c e c h o i c e s o f g o a l s o r a n t i - g o a l s ? 
F i n a l l y , p e r c e p t i o n s o f t h e ' r e w a r d s ' and ' c o s t s ' o f m a t h e m a t i c a l 
i n v o l v e m e n t by d i f f e r e n t p u p i l s would a l s o be o f i m p o r t a n c e t o g e t h e r 
w i t h t h e r e l e v a n t p e r c e p t i o n s o f t h e i r S.O.'s, one o f whom may be t h e 
t e a c h e r . Once a g a i n t h i s k i n d o f a n a l y s i s shows us t h a t r e s e a r c h w h i c h 
c o n s i d e r s o n l y the t e a c h e r as the i n f l u e n c e on the p u p i l w i l l p r o b a b l y 
m i s s the r e a l i n f l u e n c e s . 

2. Social coqnition 
rhis section concerns the ways in which p e o p l e 'know' o t h e r p e o p l e , 
and i n r e l a t i o n t o m a t h e m a t i c s c l a s s r o o m s we a r e p a r t i c u l a r l y 
i n t e r e s t e d i n t h e ways t h e p u p i l s a r e known. T e a c h e r s ' p e r c e p t i o n s 
about t h e i r p u p i l s h a s b e e n a f e r t i l e g r o u n d f o r r e s e a r c h f o r many 
y e a r s and t h e i r i m p o r t a n c e was w e l l d e m o n s t r a t e d by s t u d i e s o f t h e i r 
' s e l f - f u l f i l l i n g prophecy' - whereby p u p i l ' s l i v e up t o , o r l i v e down 
to , t h e p e r c e p t i o n s and e x p e c t a t i o n s o f them by t h e i r t e a c h e r s . I t 
seems t o me moreover t h a t what i s p e d a g o g i c a l l y s i g n i f i c a n t about any 
p s y c h o l o g i c a l p u p i l c o n s t r u c t i s how t h a t phenomenon i s p e r c e i v e d by 
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t h e t e a c h e r . E v e n i f a r e s e a r c h e r ' e s t a b l i s h e s ' t h a t , f o r e x a m p l e , a 
p u p i l has a p r e f e r e n c e f o r u s i n g v i s u a l i m a g e r y i n m a t h e m a t i c s , what 
r e a l l y m a t t e r s i s t h e t e a c h e r ' s p e r c e p t i o n o f t h a t s i t u a t i o n . As 
a n o t h e r example, I found i t i n t e r e s t i n g t o a n a l y s e t e a c h e r s ' r e s p o n s e s 
to p u p i l s ' e r r o r s by u s i n g t h e i d e a o f t e a c h e r s ' percei ved e r r o r 
( B i s h o p , 1976). 

M e n t i o n o f t h e w o r d ' c o n s t r u c t * a b o v e r e q u i r e s t h a t I g i v e due 
r e c o g n i t i o n t o K e l l y ' s ( 1 9 5 5 ) P e r s o n a l C o n s t r u c t T h e o r y , a t h e o r y 
which many r e s e a r c h e r s now use i m p l i c i t l y t o g u i d e t h e i r work. At the 
h e a r t o f t h e t h e o r y l i e s our i n d i v i d u a l s y s t e m o f b i - p o l a r c o n s t r u c t s 
and one c o n s t r u c t w h i c h , i n my e x p e r i e n c e , many m a t h e m a t i c s t e a c h e r s 
use, b o t h i m p l i c i t l y a n d e x p l i c i t l y t o s h a p e t h e i r c o n s t r u c t i o n s o f 
t h e i r p u p i l s , i s t h a t o f ' m a t h e m a t i c a l a b i l i t y " . T e a c h e r s ' b e h a v i o u r 
seem t o be s t r o n g l y . a f f e c t e d by t h e i r p e r c e p t i o n s o f t h e more-
a b l e / l e s s - a b l e ' d i m e n s i o n * and I w o u l d l i k e us t o be c l e a r t h a t when 
we a r e d i s c u s s i n g a s p e c t s o f t e a c h i n g l i k e t h i s w i t h t e a c h e r s , we c a l l 
i t perceived m a t h e m a t i c a l a b i l i t y . L a b e l s l i k e ' m a t h e m a t i c a l a b i l i t y ' 
have a way o f becoming v e r y f i x e d and s t a b l e c l a s s i f i c a t i o n s i n many 
t e a c h e r " s m i n d s , and t h e y n e e d r e m i n d i n g t h a t t h e y a r e o n l y t a l k i n g 
about ' p e r c e p t i o n s ' w h i c h one can, and s h o u l d , be p r e p a r e d t o change. 

I f we l i n k t h i s i d e a w i t h a n o t h e r we c a n s e e some i m p o r t a n t 
consequences. V a r i o u s r e s e a r c h e r s h a v e c o n s i d e r e d t h e p a r t i c u l a r 
p roblems f a c e d by g i r l s i n l e a r n i n g m a t h e m a t i c s , a n d a m o n g s t o t h e r 
i d e a s w h i c h have been e x p l o r e d i s t h a t o f s e x - r o l e s t e r e o t y p i n g . T h i s 
l a b e l i s p u t on t h e b e h a v i o u r s o f t e a c h e r s and o t h e r s w h i c h seem t o 
r e s t r a i n g i r l s ' b e h a v i o u r s so t h a t they s t a y c l o s e t o a c e r t a i n r o l e -
model f o r g i r l s . R e s e a r c h e r s l i k e B e c k e r ( 1 9 8 1 ) h a v e i d e n t i f i e d t h e 
o b v i o u s and not so o b v i o u s ways i n w h i c h t e a c h e r s do t h i s . 

I f however we c o n s i d e r t h e g e n e r a l i d e a o f r o l e - s t e r e o t y p e , we can 
see how o t h e r groups o f l e a r n e r s a r e made t o become d i s a d v a n t a g e d i n 
the same way as some g i r l s a r e . F o r e x a m p l e , t h e r e a r e u n d o u b t e d l y 
many i n s t a n c e s o f a b i l i t y - r o l e s t e r e o t y p i n g , w h e r e b y t e a c h e r s ' 
b e h a v i o u r s t o w a r d s m o r e - a b l e p u p i l s a r e m a r k e d l y d i f f e r e n t from t h e i r 
b e h a v i o u r s t o w a r d s l e s s - a b l e p u p i l s . One w o u l d n a i v e l y a ssume t h a t 
t h e s e d i f f e r e n t b e h a v i o u r s a r e d e s i g n e d t o i m p r o v e the p e r f o r m a n c e o f 
t h e l e s s - a b l e p u p i l s , b u t t h i s ( a s t h e d a t a f r o m L o r e n z ' s t u d y show) 
i s not what happens. The way t o u n d e r s t a n d t h i s phenomenon i s t o t r e a t 
i t as r o l e - s t e r e o t y p i n g , whereby the more-able p u p i l s a r e encouraged 
to be m o r e - a b l e and the l e s s - a b l e p u p i l s a r e encouraged t o c o n t i n u e to 
be l e s s - a b l e . 

One h a s o f c o u r s e a l s o s e e n many i n s t a n c e s o f c l a s s - r o l e 
s t e r e o t y p i n g ( u p p e r , m i d d l e , and w o r k i n g c l a s s e s ) and o f r a c e - r o l e 
s t e r e o t y p i n g b u t I h a v e come a c r o s s a n o t h e r s i t u a t i o n w h i c h a l s o 
s u r p r i s e d me. I c a l l i t h a n d i c a p - r o l e s t e r e o t y p i n g w h i c h I h a v e s e e n 
w i t h b o t h b l i n d and d e a f c h i l d r e n who a r e k e p t p l a y i n g a dependent and 



125 Mathematics education 
' a p p r o p r i a t e ' h a n d i c a p p e d r o l e . I t i s , f u r t h e r m o r e , v e r y d i f f i c u l t f o r 
any m a t h e m a t i c s t e a c h e r who wants t o b r e a k away from the s t u l t i f y i n g 
e f f e c t s o f any o f t h i s s t e r e o t y p i n g i f t h e e d u c a t i o n a l s y s t e m 
c o n t i n u e s t o s u p p o r t i t . I n t h e U.K., f o r e x a m p l e , ' s e t t i n g ' t h e 
p u p i l s i n t o s o - c a l l e d h o m o g e n e o u s a b i l i t y g r o u p s f o r m a t h e m a t i c s 
o c c u r s i n a l m o s t a l l s e c o n d a r y s c h o o l s . S u c h an i n s t i t u t i o n a l i s e d 
s y s t e m c l e a r l y r e i n f o r c e s t h e a b i l i t y - r o l e s t e r e o t y p i n g w h i c h many 
t e a c h e r s a d o p t . I n my p e r s o n a l v i e w t h i s i s a f a r more s e r i o u s and 
w i d e s p r e a d p r o b l e m than s e x - r o l e s t e r e o t y p i n g nowadays. 

One way t o g e t beyond mere s t e r e o t y p i n g i s p e r h a p s t o make t e a c h e r s 
more aware about how t h e i r b e h a v i o u r s and e x p e c t a t i o n s shape p u p i l s ' 
attributions. The i n t e r e s t i n a t t r i b u t i o n t h e o r y h a s g r o w n i n r e c e n t 
y e a r s and t h e r e i s a w e l l - d e v e l o p e d l i t e r a t u r e (see W einer, 1972, f o r 
example). One s t r a n d o f t h e r e s e a r c h l o o k s a t c h i l d r e n ' s p e r c e i v e d 
c a u s e s o f t h e i r p e r f o r m a n c e and whether t h e s e c a u s e s a r e i n t e r n a l or 
e x t e r n a l t o the p u p i l . A n o t h e r s t r a n d c o n s i d e r s t e a c h e r s ' a t t r i b u t i o n s 
o f p u p i l s ' p e r f o r m a n c e . F o r e x a m p l e , J o h n s o n e t a l . ( 1 9 6 4 ) t a u g h t 
p a i r s o f 10 y e a r o l d c h i l d r e n some a r i t h m e t i c p r o c e d u r e s . F o r e a c h 
p a i r i t was o r g a n i s e d t h a t one c h i l d (A) w o u l d do w e l l a t t h e f i r s t 
a ssessment w h i l e t h e o t h e r (B) w o u l d do p o o r l y . The t e a c h e r s t h e n 
t a u g h t each p a i r a g a i n and t h i s t i m e , w h i l e A c o n t i n u e d t o do w e l l , i t 
was a r r a n g e d t h a t h a l f o f t h e B p u p i l s i m p r o v e d a n d t h e o t h e r h a l f 
d e c l i n e d . A m o n g s t o t h e r f i n d i n g s was t h e i n t e r e s t i n g one t h a t t h e 
t e a c h e r s a t t r i b u t e d the i m p r o v i n g B's p e r f o r m a n c e t o t h e i r t e a c h i n g , 
but t h e y a t t r i b u t e d t h e d e c l i n i n g B's p e r f o r m a n c e t o t h e p u p i l s 
t h e m s e l v e s . 

C l e a r l y a t t r i b u t i o n t h e o r y c o u l d h e l p t e a c h e r s t o u n d e r s t a n d more 
about t h e i r r o l e i n p u p i l s ' d e v e l o p m e n t o f t h e i r own s e l f - c o n c e p t . 
What w o u l d be i m p o r t a n t t o know more a b o u t i s how, and u n d e r w hat 
c o n d i t i o n s , a t t r u b u t i o n s c a n c h a n g e . Once a g a i n A l e c ' s s t o r y , f r o m 
e a r l i e r , g i v e s us some i n d i c a t i o n s , b ut i f a l l o f us a r e n o t t o r e m a i n 
t r a p p e d by o u r own a t t r i b u t i o n s we m u s t t r y t o i n t e r p r e t t h i s i d e a 
much more d y n a m i c a l l y . K e l l y d i s c u s s e s a t r e a t m e n t he c a l l s ' f i x e d -
r o l e t h e r a p y ' w h i c h I a p p l i e d t o t h e i d e a o f t e a c h e r s d o i n g more o f 
t h e i r own r e s e a r c h and i n v e s t i g a t i o n s (see B i s h o p , 1972). That was the 
c o n t e x t from w h i c h A l e c ' s s t o r y a r o s e . I t was c l e a r t o me, and t o him, 
t h a t t h e ' t h e r a p y * o f p l a y i n g a ' f i x e d - r o l e ' ( t h e r e s e a r c h e r ) f o r a 
p e r i o d o f t i m e , had t h e e f f e c t o f c h a n g i n g d r a m a t i c a l l y h i s 
p e r c e p t i o n s , h i s c o n s t r u c t i o n s and h i s a t t r i b u t i o n s . I t w o u l d be 
u s e f u l t o have more e v i d e n c e o f such changes. 

And why n o t make an i m a g i n a t i v e a n a l o g u e h e r e ? I f t h a t s t r a t e g y 
h e l p e d t o c h a n g e a t e a c h e r ' s a t t r i b u t i o n s , c o u l d a s i m i l a r s t r a t e g y 
a f f e c t a p u p i l ' s a t t r i b u t i o n s ? B u t w h a t c o u l d s u c h a s t r a t e g y l o o k 
l i k e ? 



Bishop 126 
3. S o c i a l i n t e r a c t i o n 
We n o u t u r n t o r e s e a r c h and i d e a s w h i c h f o c u s more e x p l i c i t y on t h e 
p r o c e s s e s o f s o c i a l i n t e r a c t i o n . A l l the t i m e we have been d i s c u s s i n g 
m o t i v a t i o n and c o g n i t i o n the s o c i a l i n t e r a c t i o n p r o c e s s e s have had an 
i m p l i e d p r e s e n c e and e f f e c t , b ut now we s h o u l d c o n s i d e r some a s p e c t s a 
l i t t l e more d i r e c t l y . 

F i r s t o f a l l we f i n d t h a t t h e l i t e r a t u r e s e n s i t i z e s us t o t h e 
d i s t i n c t i o n between 'communication' and ' i n f l u e n c e ' . I f e e l a l s o t h a t 
i t i s i m p o r t a n t t o d i s t i n g u i s h b e t w e e n t h e s e b e c a u s e t h e r e l a t i v e 
p o s i t i o n o f t h e i n t e r a c t o r s i m p l i e d by t h e t w o i s d i f f e r e n t , and has 
t h e r e f o r e d i f f e r e n t c o n s e q u e n c e s f o r t h e t e a c h e r . F o r e x a m p l e , many 
t e a c h e r s h a v i n g a s k e d a p u p i l a q u e s t i o n , t h e n o n l y p r e p a r e t o 
e v a l u a t e and j u d g e t h e a n s w e r r e c e i v e d . I n d e e d t h e p o s i t i o n o f 
' e v a l u a t o r * a l s o prëdisposes t e a c h e r s t o a s k c e r t a i n k i n d s o f 
q u e s t i o n s r a t h e r than o t h e r s . The d i f f e r e n c e between c o m m u n i c a t i o n and 
i n f l u e n c e i s i l l u s t r a t e d w e l l by t h i s e x t r a c t f r o m H a r v e y e t a l . 
(1982) i n t h e i r s t u d y o f language i n m a t h e m a t i c s : 

D. 15's odd and a 1/2's even. 
RH. 15's odd and a 1/2's even? I s i t ? 
D. Yes 
RH. Why i s a 1/2 even? 
D. Because erm, 1/4's odd and 1/2 must be even. 
RH. Why i s 1/4 odd? 
D. Because i t 's o n l y 3. 
RH. What's o n l y 3? 
D. A 1/4. 
RH. A 1/4's o n l y 3? 
D. That 's what I d i d i n my d i v i s i o n 

At t h i s p o i n t a n o t h e r c h i l d j o i n e d i n t o e x p l a i n t o the t e a c h e r : 

R. Y e s , t h e r e ' s t h r e e p a r t s i n a q u a r t e r l i k e on a c l o c k . I t 
goes 5,10, 15. 

RH. Oh, I see. 
R. There's o n l y t h r e e p a r t s i n i t . 
RH. Ah, so you've g o t t h r e e l o t s o f 5 m i n u t e s makes a q u a r t e r 

o f an hour 
D. y e s . No. Yes, y e s , yes. 

(Harvey e t a l , 1982, p.28) 

The t e a c h e r could h a v e e v a l u a t e d t h e p u p i l ' s r e s p o n s e a t v a r i o u s 
p o i n t s , w h i c h w o u l d then p r o b a b l y have l e d t o a t t e m p t s t o change the 
p u p i l ' s v i e w - t h a t i s t h e s h i f t f r o m c o m m u n i c a t i o n t o i n f l u e n c e . 
There i s a d a n g e r , I f e e l , i n t h e t e a c h e r o n l y u s i n g t h e i n f l u e n t i a l 
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mode r a t h e r t h a n a p p r o p r i a t e l y ( a s i n t h e c a s e a b o v e ) u s i n g t h e 
c o m m unication mode. I h a v e c h o s e n t h i s e x a m p l e b e c a u s e , i n my 
e x p e r i e n c e , such examples o f c o m m u n i c a t i o n i n m a t h e m a t i c s c l a s s r o o m s 
ar e r a r e . They need t o be b e t t e r documented i n r e s e a r c h , I f e e l . 

But c o m m u n i c a t i o n i s not o n l y v e r b a l , as many s t u d i e s and our own 
e x p e r i e n c e t e i l us. I t i s a l s o a t w o - w a y p r o c e s s i n t h a t b o t h 
t r a n s m i t t e r and r e c e i v e r must p l a y a p a r t i f c o m m u n i c a t i o n i s t o 
o c c u r . M o r e o v e r i t i s n o t a l w a y s i n t e n t i o n a l on t h e p a r t o f t h e 
t r a n s m i t t e r , and u n i n t e n t i o n a l 'messages' a r e c o n v e y e d a r o u n d t h e 
c l a s s r o o m by g e s t u r e , b o d i l y p o s i t i o n , f a c i a l r e a c t i o n s and by words. 
Such m e s s a g e s a r e t h e ' f a b r i c ' o f s o c i a l i n t e r a c t i o n f r o m w h i c h we 
weave o u r c o n s t r u c t i o n s o f o t h e r s , and o u r v i e w s o f o u r s e l v e s as 
o t h e r s s e e us. U n i n t e n t i o n a l m e s s a g e s c o n v e y t o p u p i l s t h e t e a c h e r ' s 
p e r c e p t i o n s o f them as much as do t h e i n t e n t i o n a l m e s s a g e s , and some 
would s a y more so. 

I t i s s o m e t i m e s a m a t t e r o f w h at i s not c o m m u n i c a t e d , as Webb's 
(1982) r e s e a r c h shows. She s t u d i e s h e t e r o g e n o u s s m a l l groups w o r k i n g 
on m a t h e m a t i c a l p r o b l e m s and found t h a t one f r e q u e n t o c c u r r e n c e was 
t h a t q u e s t i o n s t o t h e r e s t o f t h e g r o u p by t h e l e s s - a b l e p u p i l s w e r e 
more o f t e n i g n o r e d t h a n a c c e p t e d . One can e a s i l y p r e d i c t t h e meanings 
conveyed by t h a t message. 

Moving now t o t h e a r e a o f s o c i a l and i n t e r p e r s o n a l influence, t h e 
r e p o r t o f P e r r e t - C l e r m o n t and her c o l l e a g u e s (1984) must be quoted 
here. I t p r o v i d e s us w i t h an e x c e l l e n t summary o f r e s e a r c h and i d e a s 
c o n c e r n i n g t h e r o l e o f o t h e r p e o p l e i n c h i l d r e n ' s i n t e l l e c t u a l 
development. As w e l l as c o n t a i n i n g many i d e a s o f i n t e r e s t and v a l u e to 
t e a c h e r s i t s h o u l d a l s o p r o v i d e a w a r n i n g t o any i n t e r v i e w e r o f any 
c h i l d not t o i g n o r e t h e s o c i a l r e l a t i o n s h i p b e t w e e n them. (My s t o r y 
from P a p u a New G u i n e a a t t h e s t a r t o f t h e t a l k s h o u l d n o t j u s t be 
i n t e r p r e t e d f r o m a c o g n i t i v e s t a n d p o i n t e i t h e r . The i n t e r a c t o r s had 
m a r k e d l y d i f f e r e n t v a l u e s and s e t s o f c u l t u r a l a s s u m p t i o n s w h i c h 
c l e a r l y a f f e c t e d the i n t e r v i e w ) . Time and a g a i n we l e a r n o f c h i l d r e n 
a s s e s s i n g the social s i t u a t i o n and c o n t e x t o f the i n t e r v i e w i n t h e i r 
i n t e r p r e t a t i o n o f the t a s k , i n t h e i r r e s p o n s e s and i n t h e i r judgement 
o f t h e way t h e i r r e s p o n s e s a r e r e c e i v e d . C l e a r l y , t o o , i n a 
m a t hematics c l a s s r o o m , a m a t h e m a t i c a l a c t i v i t y i s as much a social 
a c t i v i t y as i t i s an i n t e l l e c t u a l one, and t h i s a wareness i s c r i t i c a l 
f o r t h e t e a c h e r i n i n t e r p r e t i n g p r o b l e m s o f b o t h m o t i v a t i o n and 
c o g n i t i o n . 

Whereas P i a g e t i a n i n t e r v i e w e r s may not be i n t e n t i o n a l l y i n f l u e n c i n g 
the c h i l d , t h e t e a c h e r u s u a l l y i s , and c o r r e c t l y so i n my o p i n i o n . But 
the power g i v e n to the t e a c h e r by s o c i e t y , and u s u a l l y a c h i e v e d a l s o 
i n the c l a s s r o o m , does not n e c e s s a r i l y d i c t a t e the kind o f i n f l u e n c e 
e x e r t e d by t h e t e a c h e r . My own a n a l y s i s b a s e d on B a r n e s ' i d e a s ( 1 9 7 6) 
and o t h e r s i s t h a t , i n t e r m s o f t h e p u p i l s ' m a t h e m a t i c a l development 
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we c a n s e e an ' i n f l u e n c e ' d i m e n s i o n v a r y i n g f r o m ' i m p o s i t i o n ' t o 
' n e g o t i a t i o n ' . An i m p o s i t i o n i n t e r a c t i o n p a t t e r n i s c h a r a c t e r i s e d by 
the t e a c h e r m a i n t a i n i n g t i g h t c o n t r o l s o v e r r u l e s o f p r o c e d u r e , over 
t h e k i n d s o f a c c e p t a b l e c o n t r i b u t i o n s ( u n u s u a l l y o f a v e r y l i m i t e d 
n a t u r e ) o v e r t h e amount o f t a l k ( t e a c h e r maximum), o v e r m e a n i n g s o f 
terms and o v e r t h e m e t h o d s o f s o l u t i o n . The m a t h e m a t i c s t e a c h e r 
t o g e t h e r w i t h t h e t e x t b o o k w o u l d r e p r e s e n t the m a t h e m a t i c a l a u t h o r i t y 
f o r t h e v a l i d i t y o f s o l u t i o n s and t h e t r a n s m i s s i o n o f i d e a s and 
meaning from t e a c h e r t o p u p i l s w o u l d bé emphasised. 

In a n e g a t i o n i n t e r a c t i o n p a t t e r n on t h e o t h e r h a n d , t h e r u l e s o f 
p r o c e d u r e a r e d i s c u s s e d and a g r e e d on r a t h e r t h a n i m p o s e d , t h e k i n d s 
o f c o n t r i b u t i o n s f r o m p u p i l s w i l l v a r y , t h e r e w i l l be more e q u a l 
amounts o f t e a c h e r and p u p i l t a l k , and t h e r e w i l l be d i s c u s s i o n s over 
meanings and o v e r methods o f s o l u t i o n . The m a t h e m a t i c a l c o n t e x t i t s e l f 
w i l l o f f e r the c r i t e r i a f o r j u d g i n g t h e a c c e p t a b i l i t y and v a l i d i t y o f 
s o l u t i o n s w h e r e v e r p o s s i b l e , and i n o t h e r c a s e s t h e n a t u r e o f he 
c o n v e n t i o n a l c r i t e r i a w i l l be made e x p l i c i t . I n c o m p a r i s o n w i t h t h e 
t r a n s m i s s i o n o f i d e a s i n the i m p o s i t i o n p a t t e r n , h e r e we w o u ld e x p e c t 
to f i n d more o f an emphasis on c o m m u n i c a t i o n o f i d e a s between t e a c h e r 
and p u p i l s , and on e s t a b l i s h i n g and d e v e l o p i n g shared meanings. 

Once a g a i n i t w o u l d be u s e f u l t o h a v e i d e a s f r o m r e s e a r c h a b o u t 
changes i n i n t e r a c t i o n p a t t e r n s and to know what c o n d i t i o n s s u r r o u n d e d 
a change from i m p o s i t i o n t o n e g o t i a t i o n , o r v i c e v e r s a . However, from 
the u n i n t e n t i o n a l messages c o n t a i n e d i n my d e s c r i p t i o n s above, I am 
s u r e t h a t y o u w i l l c o r r e c t l y i n f e r t h a t my p r e f e r e n c e w o u l d be f o r 
more n e g o t i a t i o n and . l e s s i m p o s i t i o n ! 

There i s much more one c o u l d say about s o c i a l i n t e r a c t i o n but space 
o n l y p e r m i t s t h i s b r i e f r e f l e c t i o n on what I f e e l a r e t h e most 
p r o m i s i n g r e s e a r c h d e v e l o p m e n t s f o r us i n m a t h e m a t i c s e d u c a t i o n . 

P o s t s c r i p t 
Here then a r e some p r e l i m i n a r y t h o u g h t s about what I t h i n k o f as the 
s o c i a l p s y c h o l o g y o f m a t h e m a t i c s e d u c a t i o n . I hope my r e a s o n s f o r my 
i n t e r e s t h a v e a l s o b e e n c o m m u n i c a t e d i n t h e t a l k a nd I hope t h a t I 
have p e r s u a d e d o t h e r s o f t h e v a l i d i t y o f t h e s e r e a s o n s . 

I w o u l d c e r t a i n l y l i k e t o s e e t h i s o r g a n i s a t i o n t a k e a l e a d i n 
d e v e l o p i n g t h i s a r e a o f r e s e a r c h and I l o o k f o r w a r d t o s e e i n g more 
papers on t h i s a r e a p r e s e n t e d i n s u b s e g u e n t c o n f e r e n c e s . I w o u l d be 
p l e a s e d t o convene a m e e t i n g d u r i n g t h i s c o n f e r e n c e t o t r y t o i n v o l v e 
more p e o p l e i n t h e development o f t h i s r e s e a r c h . 
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