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T h e  t h r e e  e r p e r i . e n t s  f o u n d .  h e r e i n  ;ere c o n d u c t e d .  t o  

i n v e s t i g a t e  eome of' t h e .  f ac to r s  t h a t  . i n f l u e n c e  i n b i d e n t a r  and '  

' , i n t e n t i o n a l  p s y c h o m o t o r  l e a r n i n g . .  L e a r n i n g  was c a l l e d  i n c i d e n t a l  
n . 

w h e n  subjects r e c e i v e d  no f o r m a l  i n s t r u c t i o n s  t o  l e a r n  t h e  
L 

e x p e r i m e n t a l  task, v h i c h  v a s  a a o v e n e n t  s e q u e n c e ,  I n c i ' d e n t a l  . 
, s u b  jedts rere exposed to  t h e  e x p e r i m e n t a l  ta;k by means  o f  a 

. .  c h o i c e '  r e a c t i o q - t i l e  task'. The movemen'ts t o  the t a r g e t s  i n  t h e  
< '  

+ r e a c t i o n - t i m e  task compr&ed t h e  n o r e r e n t s  of the movement 

- , s e q u e n c e .  ~ n t e n t i o ~ a l  l e a r n e c s  a l s o  p e r f q r m e d  tbe c h o i c e ' d  

r e a c t i o a -  time task bbt v e r e  a d d i t  i o n a l l y  i n s t p c t e d  t o  remember 
t 

, t h e  . o f d e r  o f  the r o v e m e n t s ,  
8 

T h e  k i r s t  e x p e r i m e n t  t e s t e d  t h e  e f f e c t s  s f  rovemen t 
, 

sequence size on t h e  two t iPes  of l e a r n i n g .  S i x t y  s u b j e c t s ,  t e n  

i n  e a c h  g r o u p ,  r e c e i v e d  t w o  trials o f  a movement s e q a e n c e  

c o n p o s e d  of either four, skreq, o r  eleven movements. The ' 

4 ,  

' f i n d i n g s  i n d i c a t e d  t h a t  i n t e n t i o n A 1  l e a r n i n g  was s u p e r i o r .  t o  ' 

i n c i d e n t a l  lepr.ning, T h e  res % ts a l s o  d e m o n s t r a t e d  t h a t  as t h e  

. s ize  o f  t h e  sequence i n c r e a s e d ,  t h e  p e r 2 e n t a g e  ,of. i o v e n e n t s  
.p. 

r e c a l l e d  decreased. F o r t h e r m o r e ,  t h e  r e s u l t s  i n d i c a t e d '  t h a t  when- 

t h e  i n f  o r r a i i o n  l o a d  e x c e e d e d  t h e  ~ n b m o r y ~  s p a n "  i n c i d e n t a l  / 

I 

l e a r n i n g  r e m a i n e d  a t  a c h a n c e  l e v e l ,  
3 + i 

r 

The a c o n d  erper i r e n t  i n v e s t i g a t e d  t h e  effects. o f  p r a c t i c e  
8 

o rr3er i n c i d e n t a l  a nd i n t e i t i o n a l  l e a r n i n g  c o n d i t i o n s .  Forty -4 

s u b j e c t s ,  ten i n  each g r o u p ,  r e c e i v e d  e i t h e r - t w o  o r  t e n  t r i a l s  

of a sequence o f  f i f t e e n  a o v e e e n t s .  T h e  z e s u j t s  shoved thht ' 
, 
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i n t e n , t i o n a l  l e a r n i h g  was s k p e r i o r  t o '  i n c i d e n t a l  l e a ~ n i h g .  ~'h'e 
> 

findings a l s o  - i n d i c a t e 3  t h a t  k o t h  i n t e n t i d n a l  a n d  i n c i d e n t a l  

l e a r n e r s  showed a significant i Dcrease i n  recaf 1 w i t h  i n c r e a s e d  
/ * 

l e a r n i n g  t r i a l s -  , 
1 I 

. Thd t h i r d  e x p e r i m e n t  a t t e m p t e d  to  " d e t e r l i n e  t h e  effects ,of 
., 

r e h e a r s a l  b l o c k i n g  activities on i n c i d e n t a l  a n d  i n t e n t i o n a l  

l e a r n i n g .  T w e n t y - e i , g h t  subjects, seve'n i n  e a c h  g r o u p ,  performed 

a four m o v e m e n t  sequence fo r  two t r i a l s  u n d e r  / c o n d i t i o n s  i n  
e 1 

which r e h e a r s a l  b l o c k i n g  a c t i v i t y  u a s  e i t h e r  p r e s e n t e d .  o r  n o t  
* 

p r e s e n t e d .  T h e  results i n d i c a t e d  t h a t  t h e .  i n i t i a l  s u p e r i o r i t y ;  of 

the i n t e n t i o n a l  l e a r n e r s  u n d e r  ' u n b l o c k e d  r e h e a r s a l  c o n d i t i o n s  .' . 

d i s a p p e a r e d  .uheo shbjects e n g a g e d  i n  r e h e a r s a l  b l o c k i n g  

h a c t i v i t i e s .  / 

T h e  findings from t h e  t h r e e  e x p e r i m e n t s  are d i s c u s s e d  i n  

r e l a t i i n  t o  p r e v i o u s  p s y c h o w t o r  and  v e r b a l  l e a r n i n g  l i t e r a t u r e .  - 
3 * & 

T n  g e n e r a l ,  t h e r e  does n o t  k e n  t o  b e  strong e v i d e n c e  t o  s u g g e s t  . 
J @ 

t h a t  i n c i . d e n f a 1  a n d  i n t e n t i o n a l .  l e a r n i n g  a r e  d i s t i n c t  t y p e s  of 

l e a r n i n g .  F o r t h e r ~ o r e ,  i t  was' c o n c l u d e d  t h a t  ' i n t e n t  to.learns ' 

p q r  se is n o t  a s i g n i f i c a n t  f a c t o r ~ ' i n p s p c h o a o t o r  l e a r n i n g .  
. I  

P a t h e r ,  i t  s e r v e s  t o  d i r ec t  s - u b j e c t q  t o  engage i n  a p p r o p r i a t e  
. . . . 

t 

c o g n i t i v e  p r o c e s s e s  s u c h  a s  r e h e a r l a &  t h a t  p r o d u c e s  l e a r n i n g . ,  
h': 8 
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Yost h u m a n  b e h a v i o u r  i s  l e a r n e d ,  L e a r n i n g ,  d e f i n e d  a s  any 

r e l d t L v e l y  p e r n a n e n t  change i n  b e h a v i o r  w h i c h  occurs as  a r e s u l t  
J 

. . 
a s  e x p e r i e n c e  o r  p r a c t i c e  (!organ E K i n g ,  3956), s t i l l  occupies 

.3 c e n t r a l  position i n  t h e  i i e l d ' o f  p ' sycho logy .  Few p s y c h o l o g i s t s  

i iou  l d  d i s a g r e e  t h a t  ncstc aspects of human b e h a v i o o r  are a f f e c t e d  

b y  t h e  l e a r n i n g  p rocess .  I n t e r e s t i n g l y ,  . t h e  analysis of l e a r n i n g  
C '  

dates b a c k  t o  the a n c i e n t  Greek Philosophers ( B o r i n g ,  ?950), a n d  

w-, t h e  s t u d y  of learning r e s a i n s  one  of  t h e  a o s t  perplexing 

problems, i n  p q p c h o l o g y .  T h e  s t u d y  of l e a r n i n g  is ~ e r p l e x i n g  

t-+?cause. ,a~st p s y c h c l o g i s t s  f i r a l p  believe t h e  processes involved 1 
t h e  a c q u i s i t i o n  and  r e t e n t i o n  even t h e  c o m p l e x  

S e h a z i o u r  must b e  based on a finite set of f n n d a a e n t a l  

?rinciples (Lo;an C F e r r a n o ,  1 9 7 8 ) .  N e v e r t h e l e s s ,  3 e s p i t e  

.3 ~ c a d e s  of s y s t e m t i c  a n a l y s i s ,  c o a p l e x  t h e o r y  c o n s t r u c t i o n ,  a n d  

a v a s t  c o l l e c t i o n ,  of e r s g i r i c a l  d a t a , .  there exists few, i f  any, 

vsll accepted laws f o r  l e a r n i n g .  

T h e  f i e l d  of l e a r n i n g  map te d i v i d e d ,  s o m e w h a t  a r b i t r a r i l y ,  . 

i n t c  many specif ic  c a t e g o r i e s .  A few of t h e s e  a r e  v e r b a l  

learning, c o n c e p t  l e a r n i n g ,  ~ r o b l e n  s o l v i n g ,  a n d  perceptual 

s k i  11 o r  p s p c h o a o t o r  learning- Psjchoaotor l e a r n i n g ,  the areaA.. of  

z r i  r t s i p a l  interest f@r this t h e s i s ,  i s  concerned w i t h  a c t i v i t i e s  
* 

t h a t  a x e  ~ r i a a r i f y  aoveaent o r i e n t e d  ( S i n g e r ,  1980) .  U n l i k e  the 
* 

~ e r b 3 1  d o a a i n  v h i c h  t r a c e s  i t s   rigi ins t o  t h e  p h i l o s o p h i c a l  -. 





f3 r  learning ( G u t h r i e ,  1 9 5 2 ;  V a t s o n ,  1 9 2 4 ) .  
, . 

The t h i r d  h i s t o r i c a l l y  p r c n i n e n t  position i s  the c o g a i t i &  

l e a r n i n g  theories.  {be g e g n i t i s e  t h e o r i j t s  a t t e . p t e d  to  account 
' . . , 

f o r  the r o l e  cognition t h e  l e a r n i n g  process (Rohler, 

T c l s a n ,  1 9 3 2 ,  1 9 5 9 )  . Rithin'the c o g n i t i v e  l e a r n i n g  frarevork the 

l e a r n e r  seen t a k i n g  active role the l e a r n i n g  

Frocess.  T h e  l e a r n e r  c r g a n i z e ?  s t i m u l i ,  d e v i s e s  a n d  eagloys 
k 

s t r s t e 7 i e s ,  . a n d  behaves in a goal d i r e c t e d  manner (Hill, 1977;  

C o n t e m p o r a r y  l e a r n i n g  theories ,  w h i c h  have 

e v g i v e d  f-COB t h e  h i s t o r i c a l  p o s i + . i o n s ,  have  a t t e ~ p t e d  t o  account 

f ~ r  t h e  11 r d e r i y i n p  ~ r o c e s s e s  a n d  h e c h a n i s n s  t h a t  a f f e c t  t h e  
t 

Le3 r n i n 3  of a o v e a e n t  o r i e n t e d  a c t i v i t i e s ,  T h e  two most prominent 

s ~ r t e a ~ o r a r y  psgchc~otor learning theories were p r o p o s e d  b y  

B o t h  theories  h a v e  h a d  

s r ~ f o u n E  i a p a c t  3 n  t h e  gsy-choao to r  l e a r n i n g  d i s c i ~ l i n e .  
-. 

,4233s ( 1 9 7 ? ) ,  a r g u i r g  t h a t  S-R t h e o r y  i s  i n a d e q u a t e  t o  
2 

"scr ibe  p s y c h o r o t  o r  ~ e h a v i o r ,  p r o p o s e d  a c l o s e d - l o o p  theory of 

l e a r n i n g .  h y p o t h e t i c a l  c o n s t y u c t s ,  trace and 

3 - z ~ r c e ; t u a l  t i a c e ,  f o r a  t h e  basis of this t h e o r y .  The memory 

f o r  g e n e r a t i n g  t h e  m o v e m e n t ,  The 

trace reference aechanisa u s e d  

proposed that, 

p r o d u c e d  feedback t h e  

s t a z i a r d  ( 2 e r c e ~ t ~ a l  t r a c e )  of  the desired n o v e m e n t .  A n y  

? ~ s c r e ~ e r c y  between t h e  s t a c d a r d  a n d  t h e  ongoing m o v e m e n t  



r e s ' u l t s  i n  a n  error b e i n g  detected, When a n  error i s  d e t e c t e d ,  a 

correction is made so that t h e  roveaent .  r l t t o r s  t h e  s t a n d a r d ,  

Adaas ( 1 9 7 1 )  p r o p o s e d  that c e r t a i n  i n d e p e n d e n t  v a r i a b l e s ,  such 

a s  p r a c t i c e  a n d  i n f o r m a t i o n  s u p p l i e d  t o  the perf orme= from an 

e x t e r n a l  soorce ( i . e . ,  knowledge of r e s u l t s ) ,  affect t h e  

development a n d  strength o f  the p e r c e p t u a l  trace and memory 

t race .  

S c h m i d t ' s  (7975)  p s y c h o m o t o r  l e a r n i n g  t h e o r y ,  u n l i k e  Adamst 

n c t i o n  of a o n e - t o - c n e  r e l a t i o n s h i p  between s t o r e d  

r s p r e s e n t a t i o n s  a f d  c o r r e c t  a o v e n e n t s ,  proposed t h e  e x i s t e n c e  o f  

s c h e m a .  T h e  c o n c e p t  o f  schema, f o u n d  i n  t h e  e a r l i e r  v o r k  of 

B a r t l e t t  (1932)  and P e u  (1934)  , i m p l i e s L t h a t  t h e r e  a r e  

g e n e r a l i z e d  r e p r e s e n t a t i o n s  o r  sets  of r u l e s  t h a t  g o v e r n  a g i v e n  

c ldss  of move~ents. ~ c h a i d t  p r o p o s e d  t h a t  a schema is d e v e l o p e d  

f r o a  f o u r  s o u r c e s  o f  i n f o r m a t i o n :  1 )  k n o w l e d g e  o f  t h e  i n i t i a l  

con . l i t i o n s  before m o v e ~ e n t  execution ; 2) k n o w l e d g e  of t h e  

a o v e n e n t  r e q u i r e m e n t s  ; 3) sensory c o n s e q u e n c e s  fr 

a o v e n e n $  a n d ;  4 )  the r e s p o n s e  o u t c o B e s .  S c h ~ i d t  a r g u e d  t h a t  

these s o u r c e s  of i n f o r m a t i o n  c o n t r i b u t e  t o  t h e  f o r m a t i o n  o f  a 

recall a n d  a r e c o g n i t i o n  s c h e m a ,  I n  t h i s  Schema  t h e o r y ,  S c h m i d t  
- 

a t t e a p t e 3  t o  a c c o u n t  for how such f a c t o r s  a s  k n o w l e d g e  of 

r e s u l t s  a n d  t h e  amoun t  a n d  v a r i a b l i t y  of practice a f f e c t e d  t h e  

f g r a a t i o n  of t h e  schema. 4 

X d a ~ j s  (1.971) a n d  S c h r i d t g s  (1975) t h e o r i e s  h a v e  h a d  a 

p r o f o u n d  impact o n  the c o n c e p t u a l i z a t i o n s  of p s y c h o m o t o r  

l e a r n i n g .  T h e  n n o r a o u s  number of s t u d i e s  t h a t  c i t e  e i t h e r  of 



these t h e o r i e s  i s  testimony t o  t h e i r  i n f l u e n c e .  A l t h o u g h  these 
5 

- t h e o r i e s  have been c o ~ e r n e d  with d e t e r m i n i n g  how specific 

f a c t o r s  affect t h e  l e a r n i n g  p r o c e s s ,  t h e y  f a i l e d  t o  a d d r e s s  t h e  

r o l e  o f  m o t i v a t i o n  i n  p s y c h o m o t o r  l earning ,  I n d e e d ,  one of t h e  

n o s t  heated c o n t r o v e r i e s  i n  t h e  h i s t o r y  of p s y c h o l o g y  bas  

centred a r o u n d  whether m o t i v a t i o n  affec,ts  l e a r n i n g  o r  

p e r f o r m a n c e  (Hull, 1943,  1951) . , A  t h o r o u g h  c o a p r e h e n s i o n  of 

p s y c h o m o t o r  l e a r n i n g  is not c o n p l e t e  u n l e s s  t h e  rule of 

s o t i v a t i o n  is  u n d e r s t o o d .  
5 

T r a d i t i o n a l l y ,  nost i n v e s t i g a t i v e  work i n  p s y c h o l o g y  o n  t h e  

r o l e  of m o t i v a t i o n  i n  l e a r n i n g  has i n v o l v e d  t h e  m a s i p o l a t i o n  of 

reinforcement, Fowever, another impor tan t  aspect of m o t i v a t i o n  

concerns  t h e  person's i n  t e n t i o n  t o  learn,  D i c k i n s o n  (1977) 

s u g g e s t e d  that i n  mcst s t u d i e s  of p s y c h o m o t o r  l e a r n i n g  i t  is  

i n p l i c i t  t h a t  the s u b j e c t ' s  i n t e n t i o n  t o  l e a r n  the e x p e r i m e n t a l  

a a t e r i a l  is d e s i r e d ,  i f  c o t  essential, It night b e  argued that 

t h e  condition of a r  ' i n t e n t i o n  t o  l e a r n *  rnnst be s a t i s f i e d  i f  

l e a r n i n g  will o c c u r  i n  t h e  m o t o r  domain. I t  h a s  b e e n  knoun f o r  a 

l o n g  t i a e ,  however, that p e o p l e  seem t o  acquire v e r b a l  

inf c r a a t i o n  w i t h o u t  an  ' i n t e n t  t o  learn' (Myers, - I 9 1 3 ) .  This 

learning v i t h o u t  a n  a p p a r e n t  i n t e n t  t o  l e a r n  h a s  been t e r i e d  

"incidental l e a r n i n g H  (BcGecch,  1942; ' f l c ~ a u g h l i n ,  1965'; Postman, 

The investi3ation of incidental learning is  important 

b e c  3use it is ccccerne3  v i t h  t h e  a n a l y s i s  of c o n d i t i o n s  w h i c h  

, si?ht bi3s the i n i t i a l  a c q u i s i t i o n  of i n f o r m a t i o n  (Postman, 



196 4). The understanding of p s y c h o a o t o r  learning would b e  

a d v a n c e d  i f  t h e  e f f e c t s  of the i n i t i a l  d i s p o s i t i o n  of a learner 

t h a t  d e t e r v i n e s  t h e  i r r e d i a t e  a c q u i s i t i o n  of information were 

k n o u n .  ' J n f o r t u n a t e l y ,  there h a s  b e e n  little s y s t e m a t i c  a n a l y s i s  

o f  i n c i d e n t a l  learning i n  t h e  p s y c h o m o t o r  domain, 

T h e  m a j o r  c b j e c t i v e  o f  t h i s  thesis iS t o  i n v e s t i g a t e  some 

of t h e  f a c t o r s  t h a t  a f f e c t  i n c i d e n t a l  a n d  intenbional a 

p s y c h o l ~ o t o r  learning. Y h a t  a r e  t h e  d i f f erences  b e t v e e n  

i n c i d e n t a l  a n d  i n t e n t i o n a l  l e a r n i n g ?  Under w h a t  c o n d i t i o n s  does 
b 

i n c i d e n t a l  lea r n i n g  o c c u r ?  Do i n d e p e n d e n t  v a r i a b l e s  have  s i m i l a r  

effects o n  i n c i d e n t a l  and  i ~ t e n t i o n a l  l e a r n i n g ?  W i t h  these 

q u e s t i o n s  i n  n i n d  the f o l l o v i n g  chapter b r i e f l y  reviews t h e  

incidental l e a r n i n g  l i t e r a t u r e ,  
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There a p p e a r s  t o  be l i t t l e  d o u b t  t h a t  i n c i d e n ' t a l ,  l e a r n i n g  

occurs  in the v e r b a l  d o l a i n .  Yumerous  s'tudies h a v e  demonstrated  

t h e  p h e n o r e n o n  of incidental* l e a r n i n g  i n  various e x p e r i m e n t a l  

a r e a s  s u c h  a s  d e v e l o p a e n t a l  c h a n g e s ,  ( G h a t a l a ,  C a r b o n a r i ,  & 

Bobe le ,  7990; raccoby 6 Hagen, 1 9 6 5 ) ,  g e n e r a l  v e r b a l  l e a r n i n g  

(Yur ray ,  1972;  ; ?os t r an  & Adans, 1 9 5 7 , , 1 9 5 8 ) ,  a n d  the r o l e  o f  

e s r c e p t u a l - c o g n  itive o p e r a t i o n s  i n  d e t e r m i n i n g  memarial 

c o c s e q u e n c e s  ( C r a i k  & L o c k k a r t ,  1972 ;  C r a i k  & T u l v i n g ,  1 9 7 5 ;  

G a r d i n e r ,  1 9 7 4 ) .  I n  g e n e r a l ,  i n c i d e n t a l  learning has b e e n  f o u n d  
L 

t o  b e  i n f e r i o r  t o  i n t e n t i o n a l  l e a r n i n g  (HcLa,ughlin,  1 9 6 5 ) -  

3 D u e v e r ,  t h e r e  i s  a l s o  e v i d e n c e  o f  equivalent l e v e l s  of l e a r n i n g  

( Y e z n a c i c ,  1 9 6 4 )  a c d  even incidental l e a r n i n g  s u p e r i o r  t o  

i n t e n t i o n a l  l e a r n i n 9  (Pagle G ! l u l l i k e n ,  1 9 7 4 ) -  

A 1  t hough jlanp of  t h e  i n v e s t i g a t i o n s  of i n c i d e n t a l  l e a r n i n g  

r3ve  bee? i n  v e r b a l  learning, t h e r e  i s  a l s o  e v i d e n c e  of 

i n c i 2 e n t 3 1  l e a r n i n g  i n  t b e  ~ s y c h o ~ o t o r  a r e a  ( D i e k i n s o n ,  1977 ,  

1 9 7 8 ;  Ho & S h e a ,  1 S79)  . gany of t h e  concep tua l  a n d  

a e t h o d o l o g i c a l  i s s u e s ,  s u c h  a s  o p e r a t i o n a l  definitions a n d  

e x p e r i z e n t a l  3 e s i g c s ,  a r e  common to b o t h  areas of  study. The 
> 

j e v e l o p a e n t  of  these issues occurred p r i n a r i l y  i n  the v e r b a l  

I ~ a a i n ,  In t h e  f c l l o w i n g  sections t h e s e  c o n c e p t u a l  a n d  

~ e t ~ o d o l o g i c a l  i s s u e s  were reviewed. I n  the last s e c t i o n  t h e  

- , - . I , -  U 3 r y h o ~ o t ~ r  incidental learning l i t e r a t u r e  i s  d i s c u s s e d .  . - 



D e f i n i t i o n s  of I n c i d e n t a l  Learninq - 

T h e  p r o b l e m  of i d e n t i f y i n g  t h e  r e l a t i o n s h i p  h e t v e e n  

i n c i d e n t a l  a n d  i n t e n t i c n a l  l e a r n i n g  h a s  b e e n  confounded  by t h e  

f a i l u r e  t o  p r o v i d e  an acceptable ' d e f i n i t i o n  o f  i n c i d e n t a l  

l e a r n i n g ,  I n d e e d ,  Postman ( 19 6 4 )  a s s e r t e d  t h a t  a s p s t e a a t i c  

a n a l y s i s  of t h e  v a r i a b l e s  t h a t  influence incidental a n d  

intentional l e a r n i n g  w a s  n e g l e c t e d  b e c a u s e  of d i f f i c u l t i e s  i n  

t 3 r z u l a t i n g  a d i s t i r c  t i o n  b e t w e e n  incidental a n d  i n t e n t i o n a l  

l e a  rnir g. +. 

O n e  of t h e  first f o r a a l  d e f i n i t i o n s  of i n c i d e n t a l  learning, 

a; 'F roposed b y  ?lcGeoch ( 1 9 4 2 )  is , " l e a r n i n g  w h i c h  a p p a r e n t l y  

tak es p l a c e  w i t h o u t  a specific motive or a s p e c i f i e d  formal 
,'? 

i n s t r u c t i o n  a n d  set t o  learn t h e  s p e c i f i c  a a t e f i a ; ~ '  i n  q u e s t i o n r 1  

( 2  2 3 9 ) -  9s I l c G e o c h t s  d e f i n i t i o n  implies, the c o n c e ~ t  of s e t  u a s  

&eri e ~ p l o y e d  i n  explaining i n c i d e n t a l  l e a r n i n g .  The c o n c e p t  of 

s e t  v a s  a nearly u n i v e r s a l  one i n  early p s y c h o l o g i c a l  thinking 

( S i b s o n ,  1 9 4 1 )  ; t h e r e f o r e ,  i t  was h a r d l y  s u r p r i s i n g  t h a t  many 

studies u p  t o  t h e  1960's u s e d  fJsetfi  a s  a c e n t r a l  e x p l a n a t o r y  

c o n s t r u c t  ( Y c L a u g h l i n ,  1 9 6 5 ) .  I n c i d e n t a l  l e a r n i n g ,  a s  s u c h ,  was 

characterized a s  l e a r n i n g  i n  t h e  a b s e n c e  of a set t o  l e a r n ,  

v h e r e s s  i n t e n t i c n a  1 l e a r n i n g  v a s  c h a r a c t e r i z e d  b y  a n  

e r F e r i a e n t a f  s e t  t o  learn. 

3 a n y  early researchers a t t e r p t e d  t o  i n v e s t i g a t e  i n c i d e n t a l  

l e a r z i n g  b y  n o t  instructing t h e  subject t o  l e a r n  specific 



i n f o r m a t i o n ,  t h e r e b y  a s s u ~ i n g  a n  a b s e n c e  6f a set t o  l e a r n .  

B o w e v e r ,  n o t  i n s t r u c t i n g  s u b j e c t s  t o  l e a r n  does n o t  mean t h e r e  

i s  n o t  a set  t o  l e a r n ,  S e t s  t o  l e a r n  were conceptoalihed t o  be  a 

resul t  of p r e v i o u s  experience. Brown (1954) s u g g e s t e d  t h a t  a set  

t o  l e a r n  may be evoked. t h r o u g h  s t i m u l u s  g e n e r a l i z a t i o n ,  t h e  
0 

p r i n c i p l e  t h a t  when a p e r s o n  h a s  been c o n d i t i o n e d '  t o  make a 
L 

r e s p o n s e . t o  a s t i s o l u s ,  s i ~ i l a r  stimuli w i l l  also e v o k e  t h a t  

r e s p o n s e ,  Thus, it h a s  been  a r g u e d  t h a t  a l t h o u g h  the 

e x p e r i m e n t e r  h a s  n o t  i n d u c e d  a n  e x p e r i m e n t a l  set t o  l e a r n ,  i t  is 

still p o s s i b l e  t h a t ,  t h r o u g h  s t i m u l u s  g e n e r a l i z a t i o n ,  

u n c o n t r o l l e d  s e t s  t o  l e a r n  are o p e r a t i n g  d u r i n g  a n  i n c i d e n t a l  

l e a r n i n g  p a r a d i g m  (Postman & S e n d e r s ,  1946)- 

I t  may a p p e a r  t h a t  a n  u n d e r s t a n d i n g  of i n c i d e n t a l  learning 

is d f p e n d e n t  o n  u n d e r s t a n d i n g  t h e  f u n c t i o n s  o f  s e t  d u r i n g  the 

l e a r n i n g  of i n f o r n a t i o n .  T h e  ~ r o b l e m  is, h o w e v e r ,  t h a t  t h e  

concept of set h a s  k e e n  used loosely a n d  aay c o n n o t e  different 

things ( G i b s o n ,  1 9 4 1 ) .  To d e m o n s t r a t e  t h e  l o o s e n e s s  of ' -2 

t e r z i n o l o g y  i n  describing the v a r i a t i o n s  i n  the meaning of set ,  

S i b s o n  n o t e d  t h a t  t h e  varieties of s e t  d e s c r i b e d  i n  the 

l i t e r a t u r e  i n c l u d e d  p r e p a r a t o r y .  set ,  u n c o n s c i o u s  set,  v o l u n t a r y  

s e t ,  a e n t a l  s e t ,  m o t o r  set ,  n e u r a l  s e t ,  e x p e c t a t i o n ,  

a n t  i c i p a t i o n  a n d  d i r e c t i n g  t e n d e n c y .  N o t i n g  these varieties of 

set, t h e  u s e f u l n e s s  of t h e  concept of s e t  i n  d e s c r i b i n g  t h e  r o l e  

o f  i n t e n t i o n s  i n  l e a r n i n g  i s  u n c l e a r , '  F o r  exalaple ,  Tolman (1932) 

a r q u e d  t h a t  l e a r n i n g  i s  n o t  d e p e n d e n t  o n  i n t e ~ t i o n s  b e c a u s e  o f  

t h e  p h e n o m e n o n  of l a t e n t  l e a r n i n g .  However ,  T o l a a n  b e l i e v e d  



l e a r n i n g  is  d e p e n d e n t  o n  t h e  a c q u i s i t i o n  of e x p e c t a t i o n s .  
t 

P u t h e r a o r e ,  sone p s y c h o l o g i s t s  h a v e  argued t h a t  i t  is n e c e s s a r y  
', 

t o  h a v e  a set  t o  l e a r n ,  b u t  o n e  Bay also l e a r n  a s e t .  This makes 

the c o n c e p t  of set c o n f u s i n g  a n d  a m b i g u o u s  i n  t h a t ,  w i f  

i n t e n t i o n s  a r e  l e a r n e d ,  hou  c a n  l e a r n i n g  be ' d e p e n d e n t  on 

O p e r a t i o n a l  DefJnition 

A l t h o u g h  P o s t m a n  and S e n d e r s  ( 1 9 4 6 )  a r g u e d  t h a t  se t  is an 

i i a p o r t a n  t d e t e r m i n a n t  i n  t h e  f o r m a t i o n  of a s s o c i a t i o n s  n e c e s s a r y  

f o r  l e a r n i n g ,  r e c e n t  r e s e a r c h e r s  i n  t h e  s t u d y  o f  i n c i d e n t a l  

l e a r n i n g  h a v e  a b a n d o n e d  t h e  c c n c e p t  of set  a s  an i s p o r t a n t  p a r t  

of  a n  o p e r a t i o n a l  d e f i n i t i c n  f o r  i n c i d e n t a l  l e a r n i n g .  T h e  

aa j o r i t y  of researchers h a v e  d i f f e r e n t i a t e d  h e t u e e n  i n t e n t i o n a l  

a n d  i n c i d e n t a l  l e a r n i n g  on  t h e  b a s i s  of f o r m a l  i n s t r u c t i o n s  t o  

l e a r n  specific i n f o r m a t i o n ,  I n c i d e n t a l  l e a r n i n g  may b e  

o p e r a t i o n a l l y  d e f i n e d  a s  l e a r n i n g  i n  t h e  absence of f o r m a l  

i n s t r u c t i o n s  t o  l e a r n  ( H c L a u g h l i n ,  1965; P o s t a a n ,  1964)  , P o s t m a n  

has  a l s o  s u g g e s t e d  t h a t  this o p e r a t i o n a l  d e f i n i t i o n  s h o u l d ,  i n  

? rac t ice ,  b e  s u p p l e m e n t e d  by  a p o s t e x p e r i a e n t a l  i n q u i r y  t o  

4 screen i c c i d e n t a l  l e a r n i n g  s u b j e c t s  who a n t i c i p a t e d  a t es t  of 

r e t e n t i o n .  

F o r  t h e  p u r p o s e  o f  t h i s  t h e s i s  t h e  d i s t i n c t i o n  b e t w e e n  

intentional a n d  i n c i d e n t a l  l e a r n i n g  i s  b a s e d  o n  t h e  d e f i n i n g  

s r o c e d u r e s  of f o r a a l  i n s t r u c t  i o n s .  L e a r n i n g  w i l l  be  c a l l e d  



i n c i d e n t a l  when t h e r e  a re  no f o r m a l  i n s t r u c t i o n s  t o  learn 

specific material  a n d  i n t e n t i o n a l  when there are foraal  ? 

i n s t r u c t i o n s  t o  l e a r n ,  F u r t h e r m o r e ,  i n c i d e n t a l  l e a r n i n g  subjects 

who i n  a  ~ o s t - t e s t  f n t e r v i e u  a d m i t  t h a t  t h e y  a n t i c i p a t e d  a 

r eca l l  test o r  d e l i b e r a t e l y  r e h e a r s e d  o r  s y s t e a a t i c a l l p  - 

a t t e m p t e d  t o  learn the i n f o r m a t i o n  w i l l  b e  d i s c a r d e d  a n d  

r e p l a c e d .  

I t  s h o u l d  b e  n o t e d  t h a t  t h e  d e f i n i t i o n  of i n c i d e n t a l  

l e a r q i n g  is, i n  a f o r a a l  s e n s e ,  l o g i c a l l y  dependent o n  t h e  

" f i n i t i o n  of i n t e n t i o n a l  l e a r n i n g .  I t  is a s s u m e d  t h a t  

i n c i d e n t a l  a n d  i n t e n t i o n a l  learning are  m u t u a l l y  e x c l u s i v e  a n d  

e x h a u s t i v e  c a t e g o r i e s  of l e a r n i n g .  I n  o t h e r  u o r d s ,  l e a r n i n g  is 

e i t h e r  i n c i d e n t a l  o r  i n t e n t i o n a l .  U' 

T v o  k a s i c  e x p e r i n e n t a l  m e t h o d s  h a v e  evolved f o r  

i n v e s t i g a t i n g  the p r i n c i p l e s  o r  f a c t o r s  t h a t  g o v e r n  incidental 

l e a r n i n g  (Kausl -ez  & T r a p p ,  1960 ;  H c L a u g h l i n ,  1965; P o s t m a n ,  

? 9 6 4 ) .  The ,  f i r s t  a e t h c d o l o g p ,  Type I, i n v o l v e s  exposing a cjroup 
k. 

of subjects t o  sore s ~ e c i f i c  m a t e r i a l  o r  i n f o r m a t i o n ,  b u t  

w i t h o u t  e x p l i c i t  instructions t o  l e a r n .  A s e c o n d  c o a p a ' r i s o n  

g r o u p ,  o n  t h e  other h a n d ,  i s  p r e s e n t e d  t h e  same material  b u t  is 

5 i v e n  explicit i o s t r u c t i o n s  t h a t  t h e  . , . 

i n c i d e n t a l  g r o u p  i s  directed t o  t h e  m a t e r i a l ,  a s u a l l y  b y  a n  
/ 
I 

o r i e n t i n g  task, s o  t h a t  p e r c e p t i o n  of t h e  a a t e r i a l  takes p l a c e -  



This t t e x p o s u r e n  p e r i o d  is f o l l o w e d  by an u n e x p e c t e d  test of t h e  

m a t e r i a l .  S e v e r a l  t y p e s  of t e s t s  h a v e  been o,vd including 

r e c o g n i t i o n ,  f ree recall, s e x i a l  recall, and t r a n s f e r  t o  a new 

t a s k  ( P o s t m a n ,  1 9 6 4 ) .  

T h e  s e c o n d  a e t h o d o I o g y  e m p l o y e d  i n  i n c i d e n t a l  l e a r n i n g  

i n v e s t i g a t i o n s ,  known a s  T y p e  XI, involves h a v i n g  the subject 

l e a r n  - a  t a s k  with i n s t r u c t i o n s  t o  l e a r n ,  w h i l e  being e x p o s e d  t o  

additional " i r r e l e v a n t n  a t a t e r i a l  f R a u s l e r  E T r a p p ,  1960). 

Subjects are a s k e d  t o  r eca l l  b o t h  the r . e l e v a n t  m a t e r i a l  a n d  - 
i r r e l e v a n t  m a t e r i a l .  

P o s t m a n  ( 1 9 6 4 )  suggested t h a t  t h e  T y p e  I1 d e s i g n  may b e  

d i v i d e d  i n t o  t u o  classes o n  t h e  basis o f  t h e  r e l a t i o n s h i p  

b e t w e e n  r e l e v a n t  a n d  i r r e l e v a n t  c o m p o n e n t s  of t h e  l e a r n i n g  
< 

e n v i r o n m e n t .  C e r t a i n  a t t r i b u t e s  of t h e  irrelevant ( i n c i d e n t a l )  

m a t e r i a l  nay  b e  directly o r  i n d i r e c t l y  r e l a t e d  t o  t h e  a a t e r i a l  

t o  b e  l e a r n e d  under i n t e n t i o n a l  c o n d i t i o n s .  For example,  i f  t h e  

z a t e r i a l s  vhich t h e  subject h a s  been  i n s t r u c t e d  t o  l e a r n  a p p e a r  

i n  d i f f e r e n t  c o l o a r s ,  t h e n  t h e  c o l o u r s  a r e  t h e  i r r e l e v a n t  

a t t r i b u t e s  b u t  a r e  d i = e c t l y  o r  i n t r i n s i c a l l y  r e l a t e d  t o  t h e  

tasir, On t h e  other h a n d ,  the i r r e l e v a n t  c o m p o n e n t  of t h e  

l e a r n i n g  s i t u a t i o n  aay b e  n a t e r i a l s  w h i c h  bear n o  d i r e c t  

relation to t h e  learning t a s k .  Such a n  e x t r i n s i c  c o m p o n e n t  w o u l d  

exist i n  t h e  c a s e  when a s a b j e c t  i s  i n s t r n c t e d  t o  l e a r n  a list 

of words v h i c h  h a v e  a d 3 i t i o m l  items such a s  g e o m e t r i c  f o r a s  

exposed a l o n g  w i t h  t h e  w o r d s -  Thus, t h e  t v o  classes of Type  I1 

design a r e  r e f e r r e d  t o  a s  the " i n t r i n s i c a  a n d  n e x t r i n s i c N  
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c o m p o n e n t s  of t h e  lea r n i n g  s i t u a t i o n .  

T h e  use o f  e i t h e r  e r r p e r i f e n t a l  aethod i n  investigating 

i n c i d e n t a l  learning d e p e n d s  on severa l  considerations,  Although 

T y p e  I a n d  T y p e  I1 d e s i g n s  b o t h  i n v o l v e  l e a r n , i i n g  

s i t u a t i o n s ,  t h e r e  are i m p o r t a n t  differences between t h e r .  T h e  

~ o s t  f n n d a a e n t a l  d i f f e r e n c e  i s  t h a t  i n  the T y p e  I d e s i g n  

i n c i d e n t a l  l e a r n i n g  s u b j e c t s  are  n o t  given i n s t r u c t i o n s  t o  1.. 

l e a r n ,  whereas i n s t r u c t i o n s  t o  learn a r e  given i n  t h e  Type I1 

ae thod .  Postman ( 1 9 6 4 )  argued t h a t  t h e  Type 11 design is, i n  one 

sen se, more f a v o n r a b l e  t o  i n c i d e n t a l  l e a r n i n g  b e c a u s e  r e s p o n s e s  

w h i c h  m e d i a t e  c o r r e c t  performance mag g e n e r a . l i z e  t o  t h e  

i r r e l e v a n t  m a t e r i a l s ,  H o v e r e r ,  i n  a n o t h e r  sense, u n d e r  l i n i t e d  

e x p a s u r e  c o n d i  t i o e s  ( M e c h a n i c ,  1962) there is  c o m p e t i t i o n  

b ~ t  ween r e l e v a n t  a n d  i r r e l e v a n t  a a t e r i a l s  f o r  t h e  n e c e s s a r y  

responses t o  l e a r n .  U n d e r  these conditions Type T I  is  less 

f a v 3 u r a  b l e  than ~ y $ e  I. Futhermore, the c h o i c e  of e x p e r i m e n t a l  

3 e s i g n s  d e p e n d s  on t h e  t h e o r e t i c a l  questions a t  issue. Type  I is 

u s u a l l y  p re fe r red  i f  cne wishes  t o  manipulate e i t h e r  the t a s k ,  

procedural o r  o r i e n t i n g  v a r i 3 b l e s  t o  c l a r i f y  t h e  a s s o c i a t i v e  

processes i n  incidental l e a r n i n g  ( K a u s l e r  & T r a p p ,  1960 : 

? o s t m a n ,  1 9 5 4 ) .  O n  t h ~  o t h e r  h a n d ,  i n v e s t i g a t i o n s  i n t o  t h e  role 

of a o t i v a t i o n  a n d  i n c e n t i v e  h a v e  t y p i c a l l y  used the Type I1 

2 e s i g n .  T h i s  kind o f  research p s  u s u a l l y  attempted t o  d e t e r m i n e  
\ 

how i n c e n t i v e ,  d r i v e ,  and  m o t i v a t i o n  affect c o n p e  t i t i o n  of 

responses a n 3  l e a r n i n g  response  g e n e r a l i z a t i o n  ( K a u s l e r  , &  T r a p p ,  

1 9 6 0 ,  7 9 6 2 ) .  



O r i e n t i n q  . T a s k  - 

T h e  e x p e r  i n e n t a l  m e t h o d s  e m p l o y e d  i n  i n c i d e n t a l  l e a r n i n g  

i n v e s t i g a t i o n s  a r e  designed t o  " e x p o s e *  s u b j e c t s  t o  p a r t i c u l a r  

i n f o r m a t i o n ,  b u t  w i t h o u t  e x p l i c i t  i n s t r u c t i o n s  ta l e a r n  t h a t  
I 

i n f o r m a t i o n .  T h i s  e x p o s u r e  c o n d i t i o n  is necessary so t h a t  t h e  

s u b j e c t  p e r c e i v e s  t h e  i n c i d e n t a l  material,  E n s u r i n g  t h a t  t h e  

i n c i d e n t a l  m a t e r i a l  is p e r c e i v e d  is accomplished t h r o u g h  t h e  use * 

of  a n  o r i e n t i n g  t a s k .  E x a ~ p l e s  of o r i e n t i n g  t a s k s  i n c l u d e  r a t i n g  

u o r d s  o n  a n  a f f e c t i v e  scale ( E a g l e  G ! i n i l i k e n ,  T974f, estimating 

the n u a k e r  of letters i n  a word (Hyde & Jenkins, 1 9 6 9 ) ,  o r  

a a k i n g  movement  l e n g t h  e s t i ~  t i o n s  ( D i c k i n s o n ,  1 9 7 7 ,  1978) . 
T h e  use o f  o r i e n t i n g  t a s k s ,  n e v e r t h e l e s s ,  raises problents-  

, . 
of i n t e r p r e t a t i o n  i n  the a n a l y s i s  o f  i n c i d e n t a l  l e a r n i n g .  

T y p e  1 d e s i g n ,  t h e  i n c i d e n t a l  . s u b j e c t s  perform an  c r i e n t i n g  

t a s k ,  w h e r e a s ,  intentional s u b j - e c t s  d o  n o t  perform a n  o r i e n t i n g  

task b u t  a r e  i n s t r u c t e d  t o  l e a r n -  T h e o r e t i c a l l y  i t  is d i f f i c u l t  

t o  d e t e r a i n e  t h e  extent t h a t  i n t e n t  t o  l e a r n  and  f r e e d o m  from 

i n t e r f e r e n c e  produced by the o r i e n t i n g  t a s k  c o n t r i b u t e  t o  t h e  

s u p e r i o r i t y  o f  i n t e n t i o n a l  l e a r n i n g  c o n d i t i o n s  (Postman, 1 9 6 4 )  - 
It i s  necessary for b o t h  t h e  i n c i d e n t a l  and i n t e n t i o n a l  g r o o p s  

, t o  p e r f o r m  t h e  o r i e n t i n g  t a s k ,  U s i n g  this p r o c e d u r e  b o t h  g r o u p s  

a r e  subjected t o  o r i e n t i n g  task i n t e r f  ererice,. This e l i m i n a t e s  

t h e  p o s s i b i l i t y  t h a t  snperior i n t e n t i o n a l  p e r f o r s a n c e  i s  d n e  t o  

k o t h  intention t o  l e a r n  a n d  f f e e d o l ~  f r o m  a c t i v i t i e s  i n t e r f e r i n g  



w i t h  . g e n e r a t i n g  appropriate " l e a r n i n g  r e s p o n s e s H  ' (pos tman ,  1964)  

o r  f l r e p r e s e n t a t i o n a l  responsesm (Deese, 1 9 6 4 ) .  

T h e r e  a r e  a l s o  problems w i t h  the Type I1 d e s i g n ,  i n  w h i c h  

s u b j e c t s  d o  not receive an explicit o r i e n t i n g  task. T h e  

i n s t r u c t i o n s  t o  l e a rn  the- r e l e v a n t  material i m p o s e  an o r i e n t i n g  
t 

t a s k  for t h e  i n c i d e n t a l  i n f o r s a t i o n .  It i s  assumed that subjects 

perceive the i r r e l e v a n t  m a t e r i a l .  T h i s  a s sumpt ion , -  h o w e v e r ,  aap 

r o t  be v a l i d  v h e n  the i n c i d e n t a l  a a t e r i a l  bears n o  direct 

r e l a t i o n  t o  t h e  intentional material  ( e x t r i n s i c  c o n d i t i o n ) ,  
\ 

Under  h i g h  incentive c o n d i t i o n s  ( B a h r i c k ,  1 9 5 4 1 ,  subjects ray 

s e l e c t i v e l y  focus  t h e i r  p e r c e p t i o n  on t h e  r e l e v a n t  eaterial, 

t h e r e b y  not perceiving t h e  i n c i d e  ~ t a l  m a t e r i a l ,  Thus, i t  a p p e a r s  

t h a t  the choice of o r i e n t i n g  tasks  and  e x p e r i n e n t a l  d e s i g n  must 

be t a k e n  i n t o  c o n s i d e r a t i o n  i n  t h e  i n t e r p r e t a t i o n  o f  incidental 

l e a r ~ i n g  r e s u l t s .  

I n c i d e n t a l  L e a r n i ~  pa The a o t c r  Domaiq -- 

H h i l e  considerable r e s e a r c h  h a s  been directed t o w a r d s  

determining t h e  p r i n c i p l e s  g o v e r n i n g  i n c i d e n t a l  l e a r n i n g  i n  t h e  

ver h a 1  d o m a i n ,  t h e r e  h a s  been l i t t l e  e m p i r i c a l  i n v e s t i g a t i o n  i n  

the p s y c h o n o t o r  3ona in .  D i c k i r t s o n  (1977, 1 9 7 8 )  h a s  p r o v i d e d  sone 

e s p i r i c a l  e v i d e n c e  f o r  i n c i d e n t a l  m o t o r  l e a r n i n g .  Se 

d e ~ o n s t r a t e d  that s n b j e c t s  m a y  learn a s i m p l e  m o t o r  task i n  the 

assumed absence of an i n t e n t i o n  t o  learn, D i c k i n s a n i s  studies 

indicated some interesting i n p l i c a t i o n s  f o r  t h e  relationship 



between i n c i d e n t a l  and i n t e n t i o n a l  learning u i t h  regard tu 

lea  r n i n g  responses a n d  d i f f  f r e n t i a l  coding.  However, there are  

r easons  to  treat his f i n d i n g s  w i t h  some caution. Several 

m e t h o d o l o g i c a l  ~ r o b l e m s  c o n • ’  ound the t h e o r e t i c a l  interpretation 

of h i s  r e s u l t s .  T h e s e  p r o b l e m s  a r e  d i s c u s s e d  after a brief 

review of t h e  b a s i c  p r o c e d u r e  a n d  f i n d i n g s  r e p o r t e d  b y  Dickinson 

( 1 9  77,7978) . 
D i c k i n s o n  (19771, e m p l o y i n g  a T y p e  1 e x p e r i m e n t a l  design,  

h 3 f i  i n t e n t i o n a  1 a r d  i n c i d e n t a l  learners exper ience  f o u r  l i n e a r  
.c 

soveneo ts o f  diff eren t lengths. T h e  i n t e n t i o n a l  an3 incidents 1 

? r o v p s  were coregssed of t h r e e  s d b - g r o u p s  w h i c h  r e c e i v e d  e i t h e r  

1 ,  5 ,  o r  ? O  t r i a l s ,  T h e  incidental g r o u F  aade  t h e  four 

a o v e s e n  ts, b u t  verc, a s k e d  to, estlaa te t h e  m o v e ~ e n t  lengths, ----- ' 

701 low in$ t h e  prac t i ce  t r i q h ,  t k e  inc identa l  subjects were 

aske3 t o  r e c a l l  t h e  f o o r  soveaents, The i n t e n t i o p a l  l e a r n e r s  d i d  

c o t  ~ e r f o r a  t h e  orient ing  ta sk  cf n o v e m e n t  e s t i a a t i o n .  T h e y  were 

i c s t r u c t e d  to a t t e r n ~ t  t o  r e w s b e r  the m o v e m e n t s  f o r  l a t e r  

r e c a l l .  T h e  results i n 2 i c a t ~ d  that ,  i n i t i a l l y ,  i n t e n t i o n a l  

l e a r n e r s  ~ e r f o r r e d  significantly better  than inc identa l  

L s a r c e r s ;  h o r e ~ e r ,  a f t e r  13 t r i a l s  there was no d i f f e r e n c e  

b e t  ween t h e  two isstr w t i o n a l  groups,  

3ickinson ( 1  9 7 8 )  31so p r o v i d e d  p r e l i n i n a r y  evidence tha t  

t h e r e  Bay b e  q u a l i t a t i v e  3 i f f e r e o c e s  i n  t h e  r e tent ion  of 

a m ~ n e n t s  i e3rned  n n i i e r  i n c i i l e n t a i  a n d  i n i e n t i o n a l  c o n d i t i o ~ s ,  

7s in9  ?he sane 3 r i e e t t i ~ g  task of m v e m n t  e s t i a t i a n  f o r  

i z c i t e n t 3 1  l earners ,  e i g h t  s u b j e c t  j r o u p s  receive3 ten t r i a l s  of 



f o u r  roverents. T h e  groups were a s k e d  to recal l  t h e  moverents 

either i m ~ e d i a t e l y ,  a f t e r  3 0  s e c o n d s ,  6 0  s e c o n d s ,  o r  6 0 0  

seconds. D u r i n g  t h e  re t e n t i o n  i n t e r v a l s ,  subjects r e c e i v e d  a 

v e r b a l  q u e s t i o n n a i r e  t o  p r e v e n t  rehearsal, T h e  r e su l t s  i n d i c a t e d  

t n a t  there was n o  differential e f f e c t  between i n c i d e n t a l  a n d  

i n t e n t i o n a l  l e a r n e r s  f o r  the 0 ,  30 ,  and 6 0  s e c o n d  retent ion 

i n t e r v a l s .  H o u e v e r ,  t h e  i n t e n t i o n a l  l e a r n e r s  p e r f o r r e d  

significantly D e t  t e r  t h a n  t h e  i n c i d e n t a l  l e a r n e r s  after 600 

s e c o n d s ,  D i c k i n s o r  s u g g e s t e d  t h a t  intention t o  l e a r n  ray  prompt 

a p p r 3 p r i a t e  c o 2 i n g  for l o n g -  term f t o ~ a g e  of i c f t x s a  t i o n -  

Y o t w i t h s t a n 3 i . n ~  the f a c t  that Dickinson's f i n d i n g s  p r o v i d e  

e v i j e n c e  of  i n c i j e r t a l  rotor l e 3 r o i n g ,  tbere  a re  s e v e r a l  

? r o b l e a s  i~ l e t e r n i n i n g  t h e  r e l a t i o n s h i p  b e t u e e v - i n c i d e n t a l  a n d  
d 

i n t r n t i c a a l  L e a r n i n 5 .  First, t h e  intentional subjects d i d  not 

c e r f a r a  t h e  orienting task. As a result, t h e  i n i t i a l  s u p e r i o r i t y  

3 f  t h e  i n t e n t i o c a l  r u b l e c t s  (Drckrnson, 1977)  R a y  hate been d u e  

to k g t h  i n t e n t i a n  t o  l e a r n  a c d  f r e e d o n  f r c r  g r i e n t i n q  task 

i z t e r f e r 2 n c e .  S e c ~ n d ,  t h e  i n t e r a c t i o n  between i n s t r u c t i o n s  t o  

1 3 a r n  a n d  ~ r a c t i c e  t r i a l s  s a p  h a v e  b e e n  d u e  t o  a c e i l i n g  e f f e c t  

f o r  t a e  i n t e n t i o ~ l a l  groitE. S i n c e  t h i s  group 3 i d  not i m p r o v e ,  a t  

I s a s t  s l j n r f i c a n t l y ,  c v a r  t r i a l s  t h e  task R a y  h a v e  b e e n  t o o  

- 1 ,  t h e r e ~ g  3 l l c v l n 3  o ~ t l r a i  ~ e r f o r r a n c e  t o  be  q u i c k l y  

1 t t 2 i n e 3 .  It LS ? l a 8 ~ s l b l e ,  t h a t  g i v e n  a roEe corpfer t a s k ,  

r - , + _ e n t  l 3 n a l  l e a r n e r s  u o r l i d  n a v e  c c n t i n u e d  to laprove over 

- tr: 3 :s .  , his a r q o s e n t  r e c e l v e s  l e d i r e c t  s u p ? o r t  f r o r  s t a d i e s  i n  

t - e  v e r r 5 l  3 0 r 3 i n  a ,  1 5 5 8 ;  P o s t s a n  8 b d a ~ s ,  1953) which 



found t h a t  i n t e n t i o n a l  l e a r n i n g  increased a s  a f u n c t i o n  of 

pract ice , /eas  i n c i d e n t a l  l e a r n i n g  d i d  n o t  seem t o  be  

a f f e c t e d ,  

An e x t e n s i v e  review revealed t h a t  t h e  o n l y  o t h e r  p u b l i s h e d  

study o f  i n c i d e n t a l  motor learning was c o n d u c t e d  by Ho and Shea 

( 1 3 7 9 )  . They i n v e s t i g a t e d  t h e  o r i e n t i n g  t a s k  specificity a n d  

s u g g e s t e d  t h a t  i n c i d e n t a l  m o t o r  l e a r n i n g  may b e  explained in 

t e r n s  of the levels-of -processing n e a o  ry f r a a e u o r k -  T h e  task 

e m p l o y e d  b y  0 0  and Shea ( 1 9 7 9 )  involved h a v i n g  s u b j e c t s  

experience a target movemen t  a n d  f o u r  non-  t a r g e t  moveaents, 

Subjects were i n s t r u c t e d  t o  e i t h e r :  a )  n a k e  a v e r b a l  es t imate  of 

t h e  i l i s t a n c e  between the t a r g e t  p o s i t i o n s  (EST)  ; b) d i s c r i m i n a t e  

b ~ t u e e n  t a r g e t  a n d  n o n - t a r g e t  ~ o s i t i o n s  by saying "yesn i f  t h e  

m v e s e n t s  were t h e  raae ,  or nnom if not t h e  same (IN) ; a n d  c) 

~ a k  e n o  v e r b a l  r e s p o n s e  a t  a l l  (NR) , Following the p r a c t i c e  

t r i a l  the s u b j e c t s  e r e  a s k e d  to r e c a l l  t h e  t a r g e t  a n d  

non-target p o s i t i o n s .  The results i n d i c a t e d  that t h e  s u t j e c t s  

required t o  ~ a k e  j u d g e e n t s  were B o r e  a c c u r a t e  i n  r e c a l l  of b o t h  

t a r g e t  a n d  n o n - t a r g e t  p o s i t i o n s  than subjects i n  t h e  no 

j a 3 3 e a e n t  ( N R )  groups. Ho and  S h e a  s u g g e s t e d  t h a t  the 

d i f f e r e n c e s  n a p  b e  a t t r i b u t e d  t o  t h e  d e p t h  of c o d i n g .  They 

a r g u e d  t h a t  - t h e  E S T  a n d  YH groups had  t o  process more a n d  

d i f f e r e n t  i n f o r ~ a  t i o n ,  resulting i n  a more a e a n i n g f  nl, deeper 
-. 

l e v  e l  o f  p r o c e s s i n g .  

T h e  i n t e r p r e t a t i o n  o f  Bo a n d  S h e a ' s  (1979)  r e s a l t s  i n  terms 

o f  t h e  levels-of-processing framework i s  o p e n  t o  cri t icism. T h e  



major  c r i t i c i s i  f o c u s s e s  on t h e  l a c k  of a n  i n d e p e n d e n t  measure 

o f  d e p t h  i n  t h e  l e v e l s - o f - p r o c e s s i n g  approach ( B a d d e l e y ,  1978: 
3 

~ y k e n c k ,  1978; N e l s o n ,  1977 ) .  Relson argued  t h a t  it is only  

p o s s i b l e  to d e f i n e  the measure of  d e p t h  i n  teras of its a l l e g e d  

o e a o r i a l  c o n s e q u e n c e s .  T h a t  is, if f i n d i n g s  i n d i c a t e  t h a t  a 

p a r t i c u l a r  o r i e n t i n g  t a s k  d o e s  n o t  produce a stable memory 

t r a c e ,  a n d  t h u s  bet ter  r e t e n t i o n ,  o n e  may a r g u e  t h a t  t h e  

information was not prvcessed t o  a d e e p  l e v e l ,  Thus, the m e a s u r e  

of depth is c i r c u l a r . a n d  f a l s i f i c a t i o n  of t h e  frameuork is n o t  

2 o s s i b l e .  P u t h e r a o r e ,  it w o u l d  b e  ex tremly  difficult to 

demanstrate  e n ~ i r i c a l l y  t h a t  v e r b a l  responses are deeper or more 

meaningful t h a n  n o n - v e r b a l  responses,  especially since p r e v i o u s  

researchers h a v e s t a  t e d  t h a t  v e r b a l  responses c o u l d  b e  s h a l l o w  

o r  deep ( i . e , ,  Craik C L o c k h a r t ,  1972).  A l t h o u g h ,  one a a g  argue 

quite forcefully t h a t  Ro a n d  S h e a f s  ( 1 9 7 9 )  p o s t - h o c  analysis 

relies on c i r c u l a r i t y ,  their findings d o  i n d i c a t e  t h a t  t h e  

o r i e n  t i n y  t a s k  is an i a p o r t a n t  f ea ture  i n  i n c i d e n t a  1 F S ~ C ~ O R O ~ O ~  

l e a r n i n g .  
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The p r e v i o u s  c h a p t e r  has s h o w n  t h a t  w h i l e  t h e r e  has b e e n  

s x t e n s i v e  a n d  i n t e n s i v e  i n v e s t i g a t i o n  o f  the f a c t o r s  t h a t  a f f e c t  

b o t h  i n c i d e n t a l  a n d  i n t e n t i o n a l  l e a r n i n g  i n  the v e r b a l  d o m a i n ,  , 

there h a s  b e e n  little s y s t e m  t i c  research i n  t h e  p s y c h o m o t o r  

a r e a ,  ~ r e v i o u s l y ,  i t  h a s  b e e n  a r g u e d  t h a t  t h e ' t w o  psychomotor 

l e a r n i n g  s t u d i e s  which focussed on t h e  relationship b e t w e e n  

i n c i d e n t a l  a n d  i n t e n t i o n a l  l e a r n i n g  ( D i c k i n s o n ,  1977, 1578)  , 
while p r o v i d i n g  sore  important i n i t i a l  f i n d i n g s  f o r  g e n e r a t i n g  

a d d i t i o n a l  r e s e a r c h ,  s u f f e r e d  f r o s  soae m e t h o d o l o g i c a l  ~ r o b l e m s ,  

I t  f c l l o w s  t h a t  a n y  f u r t h e r  i n v e s t i g a t i o n  o f  soae of t h e  

f u n c t i o n a l  p r o p e r t i e s  of the variables a f f e c t i n g  i n t e n t i o n a l  and  

i n c i d e n t a l  l e a r n i n g  a u s t  a t t e  mgt t o  correct o r  a v o i d  t h e s e  

problees .  

T h e  ~a jor  P u r F c s e  of  t h e  e x p e r i m e n t s  f o u n d  herein was t o  

i n v e s t i g a t e  soae of  t h e  f a c t o r s  t h a t  a f f e c t  b o t h  i n c i d e n t a l  a n d  

intenticnal l e s r n i n g  i n  the p s y c h c n o t o r  d o m a i n .  T h e  first 

e x p e r i m e n t  was designed t o  d e t e r m i n e  i f  acquisition u n d e r  

i n c i d e n t a l  a n d  i n t e n t i o n a l  l e a r n i n g  c o n d i t i o n s  i s  a f f e c t e d  i n  

s i ~ i l a r  mays w h ~ n  the a n c u n t  of i n f o r m a t i o n  t o  b e  l e a r n e d  is 

s p s t e a a t i c a l l y  v a r i e d .  T h e  s e c o n d  e x p e r i m e n t  was designed t o  

i n v e s t i g a t e  the e f f e c t s  of p r a c t i c e  under i n c i d e n t a l  a n d  

i n t e n t i o n a l  l e a r n i n g  c o n d i t i o n s .  T h e  t h i r d  a n d  final e x p e r i ~ e n t  

was d e s i g n e d  t o  determine i f  t h e  difference b e t v e e n  i n c i d e n t a l  



a n d  i n t e n t i o n a l  learning c a n  b e  p a r t i a l l y  explained b y  

d i f f e r e n c e s  i n  the s e d i a t i n g  strategies employed by the two 

t y p e s  of learners. T h e s e  s t u d i e s  should p r o v i d e  f u r t h e r  
7 

k n o v l e d  ge a b o u t  t h e  f a c t o r s  that influence i n c i d e n t a i  ilnd 

i n t e n t i o n a l  p s y c h o m o t o r  l e a r n i n g .  

h s  D i c k i n s o n  (1977) h a s  noted, t h e  major d i ' f f i c n l t l p  i n  t h e  

s t q d y  of i n c i d e n t a l  l e a r n i n g  lies i n  the selection of t h e  
r 

o r i e n t i n g  t a s k .  For t h e  i n c i d e n t a l  l e a r n i 4 g  c o n d i t i o n  i t  is 
\ 

necessary t o  expose  the s u b j e c t s  t o  t h e  ce b t r a l  o r  

exper  i n e n  t a l l y  relevant t a s k ,  b u t  w i t h o u t  their being aware t h a t  

a l a t e r  r e c a l l  will b e  r e q u i r e d .  I t  f o l l o v s  t h a t  a n o t h e r  

i m ~ o r t a n t  f e a t u r e  of t e s t i n g  i n c i d e n t a l  learning is t h e  

selection of a n  a ~ p r o ~ r i a t e  central t a s k .  --/ 

F o r  this thesis i t  u a s  decided t o  use a n o v e m e n t  s e q u e n c e  

task a s  t h e  Central t ask .  T h e  e e p l o y m e n t  o f  a n o v e m e n t  s e q u e n c e  

t a s k  v a s  selected f o r  s e v e r a l  reasons.  F i r s t ,  many " r e a l  l i f e n  

skills a r e  s e q u e n t i a l  i n  n a t u r e  (Keele E Summers, 1 9 7 6 ) .  Second, 

t h e  a o v e a e n t  sequence t a s k  is easily m o d i f i e d  t o  t e s t  d i f f e r e n t  

e x p e k i n e n t a l  v a r i a b l e s .  T h i r d ,  a a o v e a e n t  sequence task w i t h  

iiscrete ~ o v e n e n t s  allovs t h e  use of a r e a c t i o n  t ine-movement  

t i a e  t a s k  a s  a n  o r i e n t i n g  task. I n c i d e n t a l  subjects p e r f o r m  t h e  - 

s o v e a e n t  t a s k  under the.gnise t h a t  the e x p e r i m e n t a l  t a s k  is t o  

r e a c t  a n d  Rove a s  quickly a s  p o s s i b l e  t o  different targe t  keys, 

:c f a c t ,  e a c h  o f  t h e s e  m o v e e n t s  c o m p r i s e  a c o m p o n e n t  o f  a  
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G e n e r a l l y ,  s t u d i e s  o f  i n c i d e n t a l  l e a r n i n g  i n  t h e  v e r b a l  

d o a a i n  h a v e  p r e s e n t e d  s u b j e c t s  with a n  i n f o r r a t i o n  l o a d  t h a t  is  

g r e a t e r  t h a n  t h e  i n s e d i a t e  P e n o r y  s p a n  (Postman, 1 9 6 4 )  T h e  

c o n c e p t  of memory s p a n ,  w h i c h  d a t e s  b a c k  t o  Ebbinghans8s ( 1 8 8 5 )  

s e r i a l  l e a r n i n g  w o r k ,  is u s u a l l y  d e f i n e d  b y  t h e  number of 

d i s c r e t e  units t h a t  c a n  be r e p r o d u c e d  •’if t y  percent of the time 

i n  c o r r e c t  s e r i a l  o r d e r  f o l l o w i n g  a single p r e s e n t a t i o n ;  that 

is, there  is a n  e v e n  c h a n c e  of  perfect r e c a l l  ( W a t k i n s ,  1 9 7 7 ) .  

The concep- t  of a l i m i t e d  meEory s p a n  was a d v a n c e d  by niller 

(1956)  who s u g g e s t e d  t h a t  t h e  c a p a c i t y  o f  t h e  memory s p a n  is 

seven p l u s  or a inns  t v o  i t e ~ s "  of  i n f o r r r a t i o n ,  Thus, i t  f o l l o w s  

t h a t  aost studies of i n c i d e n t a l  l e a r n i n g  h a v e  been c o n c e r n e d  

w i t h  t h e  acquisition o f  information of greater t h a n  s e v e n  p l u s  

o r  3 i n o s  two i tems.  

O n e  p o s s i b l e  c r i  t i c i s a  of i n c i d e n t a l  n o t o r  learning s t u d i e s  " 

i s  t h a t  t h e  e x p e r i m e n t a l  i n f o r r a t i o n  l o a d  h a s  n o t  e x c e e d e d  the 

F ~ m e d i a t s  n e a o r y  s p a n .  Fo r  example,  D i c k i n s o n  ( 1 9 7 7 ,  1978)  asked 

s ! ~ b j e c t s  t o  r e c a l l  cnlp f o u r  l i n e a r  aoveaents ,  There is a 

> r o b l e a ,  h o u e v e r ,  i c  d e t e r a i n i n g  t h e  i n f o r a a t i o n  l o a d  o f  a 

s i ~ p l - e  l i n e a r  sovesen t. N e v e r t h e l e s s ,  since the i n t e n t i o n a l  

l e a r n i n g  g r o u p  ( D i c k i n s o n ,  1 9 7 7 )  d i d  not show a n y  apprec iable  

i a ? r o v e m e n t  - o v e r  t e n  t r i a l s ,  i t  aay b e  a r g u e d  t h a t  t h e  f o u r  

3 3 ~ e n e r t s  d i d  not exceed t h e  i tmed ia te  menory s p a n .  one may 



q u e s t i o n ,  h o w e v e r ,  t h e  need t o  use s u p r a - s p a n  material, t h a t  is 

material t h a t  exceeds t h e  l i e i t  of t h e  immediate memory span,  

f o r  i n c i d e n t a l  l e a c a i h g  experiserrts. O n e  possible reason t o  u s e  

s u p r a - s p a n  in•’ o r a a t i o n  l o a d  i s  that learning might be a f f e c t e d  

b y  qualit a t  i v e l y  different p r o c e s s e s  under  supra-span a n d  

s u b - s p a n  c o n d i t i o n s  (see W a t k i n s ,  1977 f o r  a review). H o w e v e r ,  

i t  i s  probab ly  n o t  possible t o  t e s t  t h e  c o n s t r u c t  of t h e  memory 

spa-n under i n c i d e n t a l  l e a r n i n g ' c o n d i t i o n s ,  X n n e d i a t e  a e r o r y  s p a n  

i s  measured b y  a  r e c a l l  test immedia te ly  f o l l o w i n g  presentation, 

I n c i d e n t a l  l e a r n e r s  c an  o n l y  b e  i n f o r m e d  of t h e  recall test 

a f t e r  t h e  p r e s e n t a t i o n ,  T h e r e f o r e ,  i m m e d i a t e  recal l  i s  not 

p o s s i b l e .  

By v a r y i n g  t h e  size o f  t h e  Bovement s e q u e n c e  t o  be l e a r n e d  

i t  is p o s s i b l e  t o  d e t e r ~ i n e  i f  t h e  amount of t h e  a a t e r i a l  t o  b e  

a c q u i r e d  is a n  i m ~ o r t a n t  factor i n  i n c i d e n t a l  p s y c h o m o t o r  

l e a r n i n g .  P s y c h o s l o t o r  l e a r n i n g  r e s e a r c h  i n d i c a t e s  t h a t  movement 

err9r  i s  a m o n o t o n i c a l l y  i n c r e a s i n g  function of t h e  nurber of 

novements  ( W i l b e r g  2 Sa lmela ,  7 9 7 3 ) -  T h i s  is s i m i l a r  t o  v e r b a l  

l e a r n i n g  findings w h i c h  indicate t h a t  a s  t h e  list l e n g t h  
, 

i c c r o a s e s ,  t h e  pe rcen tage  of t o t a l  r e c a l l  decreases, I t  has been 

t y p o t h e s i s e d  t h a t  this decrease i s  d u e  t o  increased i n t e r i t e n  

interference. I n  c o n t r a s t ,  incidental v e r b a l  learning s t u d i e s  

h a v e  f o u r d  t h a t  increases i n  t h e  list length has  a less 

p r o n o u n c e d  e f f e c t  on incidental t h a n  intentional l e a r n e r s  

( P o s t r ~ a n  5 Arlans, 1 9 5 7 ,  1 9 5 8 ) -  No e v i d e n c e  exists i n  t h e  

p s y  c h o a o t o r  learning l i t e r a t u r e .  



T h e r e f o r e ,  t h e  p u r p o s e  of E n p e r i n e a t  1 was t o  i n v e s t i g a t e  

the e f fec t s  of t h e  n u s b e r  of m o v e m e n t s  on t h e  a c q u i s i t i o n  of a 
t 

aovernent s e q u e n c e  u n d e r  incidental and i n t e n t i o n a l  l e a r n i n g  

c o n d i t i o n s .  F o r  i n t e n t i o n a l  learners it was expected t h a t  a s  t h e  

s i z e  of the movement  s e g w n c e  was i n c r e a s e d  t h e  percentage of 

B o v e a e n t s  r e c a l l e d  mould d e c r e a s e ,  F u r t h e r m o r e ,  i f  the f i n d i n g s  

from P o s t m a n  a n d  A d a a s  (1958) are v a l i d  f o r  t h e  pspchoeo tor  

d o p a i n  then i n c r e a s e s  i n  t h e  number of '  m o v e m e n t s  s h o u l d  not'have 

a n y  d i f f e r e n t i a l  e f f e c t  o n  a c q u i s i t i o n  u n d e r  i n c i d e n t a l  l e a r n i n g  

c o n d i t i o n s .  

S u b j e c t s .  ~ l x t y  (n=60) t a s k  n a i v e  students from Silaon - 
F r a s e r  University served a s  s u b j e c t s .  

A p p a r a t u s .  The a p p a r a t u s  c o n s i s t e d  of a response panel (60 

x Q 2  ca)  i n t e r f a c e d  t o  a n  A p p l e 1 1  ~ i c r o c o r a p u t e r  t h r o u g h  a n  

i n p u t / o  utput p a r a l l e l  i n t e r f a c e  c a r d .  S e v e n  s w i t c h e s  (telegraph 

keys) were mounted on the p a n e l  a s  i n d i c a t e d  i n  Figure 1 .  S i x  

t e l e g r a g h  k e y s  were d e s i g n a t e d  target keys (TI, T2, ,. .T6). T h e  

s e v e n t h  key served a s  a home k e y ,  S i x  red LED'S vere  m o u n t e d  o n  

a black backgronnd €3 c a  a v e r  each t a r g e t  key. 
,' 

? r o c ~ d u r g .  T h e  d j e c t a  were c a n d o a l g  a s s i g n e d  t o  e a c h  c e l l  

of 3 2 X 3 f a c t o r i a l  d e s i g n  i n  which the f a c t o r s  v e r e  the types 

of l e a r n i n g  f i  ntee tional veras i n c i d e n t a l )  and moveaent sequence 

s i z e  ( U, 7 ,  o r  1 1  a o v e a e n t s )  . 



d 

Figure 1. Schematic diagram of the response panel. 



r 

H O M E  K E Y  



For a l l  s u b j e c t s  the experimental t a s k  c o n s i s t e d  of  
0 

l e a r n i n g  a series of d i s c r e t e  m o v e m e n t s ,  which together composed 

a m o v e n e n t  s e q u e n c e .  Each i o v e a e n t  vas d e f i n e d  a s  mov ing  t h e  

r i g h t  h a n d  f r o s  t h e  home-key t o  a target k e y ,  and back to  t h e  

h o n e - k e y .  T h e  c r d e r  of t h e  E o v e m e n t s  w h i c h  n a d e  u p  t h e  s e q u e n c e  

was c o n t r o l l e d  b y  a n  o r i e n t i n g  task ,  in this case a 
x 

r e a c t i o n - t i m e  task. Each subject was i n s t r u c t e d  t o  m v e  from the 

home-key to a t a r g e t  k e y  a s  q u i c k l y  a s  p o s s i b l e ,  always 

r e t u r n i n g  b a c k  t o  t h e  home-key, Each target  k e y  u a s  designated 

5y  3n i l l u m i n a t e d  L E D ,  w h i c h  was t e r m i n a t e d  v h e n  t h e  a p p r o p r i a t e  

t a r g e t  key w a s  depressed, T h e  interval between t h e  o n s e t  o f  each 

LZD was three s e c o n d s ,  

T h e  subject was s e a t e d  d i r e c t l y  i n  front of t h e  a p p a r a t u s  

and  r e c e i v e d  i n s t r u c t i o n s  a k o u t  the nature of t h e  e x p e r i m e n t ,  

Y s c h  s u b j e c t  w a s  t c l d  t h a t  t h e  e x p e r i m e n t  was a c h o i c e  

r e a c t i o n - t i m e  task, 5ach subject was a s k e d  t o  turn-off the ' 

stimulus lights as quickly as p o s s i b l e ,  T h e  i n t e n t i o n a l  l e a r n e r s  

vere  a d d i t i o n a l l y  i c s t r u c t e d  to reateaber t h e  order of t h e  

s o v e z e n t s  in t h e  sequence a n d  t h a t  t h e r e  v o u l d  b e  a r e c a l l  test. 
B 

T h e  subject s t a r t e d  t h e  p r e s e n t a t i o n  of the o r i e n t i n g  task 

by d e p r e s s i n g  t h e  hcme-key.  E a c h  subject received a s e q u e n c e  of 

e i t h e r  4 ,  7 ,  or 1 1  noveaents. T h e  o r d e r  of the t a r g e t  keys was 

3 , 5 , 2 , 6 , ;  3 , 5 . 2 , 6 , 4 , 5 , 1 , ;  3,5,2,6,4,5,1,2,4,7,6, r e s p e c t i v e l y -  ' 

S i n c e  t h e  e x p e r i a e c t  was c o n c e r n e d  with l e a r n i n g  under sinimal 

t r i a l  c o n d i t i o n s  each  subject r e c e i v e d  only two t r i a l s  of 'the 
-3 

r o s p l e t e  sequence. F o l l o v i n g  t h e  c o m p l e t i o n  of  e a c h  t r i a l  a n  



a i d i t o r  s i g n a l  ( l * B e e p w )  s o b n d e d ,  i n f o r m i n g  t h e  s u b j e c t  t o  s t o p .  

There was a 10 seccnd i n t e r v a l  b e t w e e n  each trial, Ten s e c o n d s  

f o l l o w i n g  t h e  c o m p l e t i o n  of t h e  second trial a l l  s u b j e c t s  

received w r i t t e n  i n s t r u c t i o n s  asking f o r  t h e  correct serial 

recall of each r o v e l e n t  i n  the sequence- T h e  o n s e t  of t h i s  

r e c a l l  test was 4 5  s e c o n d s  a f t e r  the complet ion of  t h e  second 

p r a c t i c e  t r i a l ,  

T h e  i n c i d e r t a l  s u b j e c t s  r e c e i v e d  a p o s t - t e s t  i n q u i r y  

f o l l o v i n g  t h e  c o m p l e t i o n  of t h e  e x p e r i a e n t ,  They  were a s k e d  i f  

t h e y  had  expected a r e c a l l  t e s t  o r  h a d  s y s t e m a t i c a l l y  t r i e d  t o  

l e a r n  t h e  m o v e n e n t  s e q u e n c e  d u r i n g  t h e  orienting p e r i o d .  Any 

s u b j e c t  w h o  a n s u e r e d  a f f i r ~ a t i v e  t o  e i t h e r  q u e s t i o n  was P' 
d i s c a r d e d  a n d  r e p l a c e d .  

A n a l y s i s  of d a t a .  - f 
d 

D u r i n g  t h e  r e c a l l  test a l l  k e y s  t h a t  were depressed b y  the 

s u b j e c t  were recorded. Two de~endent measures, p o s i t i o n  scores 

3 n d  e v e n t - t o - e v e n t  s c o r e s ,  were a n a l y z e d .  F o r  t h e  p o s i t i o n  

measure, a c o r r e c t  r o v e s e n t  was d e f i n e d  ad depressing a t a r g e t  

key i n  t h e  p r o F e r  sequential p o s i t i o n ,  F o r  example, i f  target 

key ( T 6 )  was t h e  f o u r t h  k e y  d e p r e s s e d  d u r i n g  t h e  p r a c t i c e  t r i a l ,  

i t  i ias  r e q u i r e d  t o  b e  t h e  f o u r t h  k e y  d e p r e s s e d  during the r e c a l l  

test t o  D e  scored c o r r e c t .  I f  a d i f f e r e n t  k e y  was depressed an 

e r r o r  was r e g i s t e r e d .  Prom t h i s  d a t a  the p e r c e n t a g e  of correct 
7 

a o v e s e n t s  was c a i c o l a  ted. A n  a d d i t i o r z a l  m e a s u r e ,  t h a t  is, 

e v e n t - t o - e v e n t  a s s o c i a t i o n s  was a l s o  calculated. This m e a s u r e  is 

b a s e d  ao t h e  p o s s i t l i t p  t h a t  t h e  rovements o f  t h e  sequence a r e  



a s s o c i a t e d  v i t b  each other, n o t  neccesarif p with t h e  position i n  

t h e  s e q u e n c e  [Keele & S u m e r s ,  1976). E a c h  time a s u b j e c t  

r e c a l l e d  two m o v e a e n t s  i n  their p r o p e r  o r d e r ,  regardless of t h e  

s e r i a l  p o s i t i o n ,  the s u b j e c t  r e c e i v e d  a c o r r e c t  score, An 

example  w i l l  s e n e  t o  i l l u s t r a t e  t h e  u s e  of t h i s  measnre, I n  t h e  

s e v e n  aovemeht  sequence t h e  correct o r d e r  uds 3,5,2,6,4,5,1. 

S u p p o s e  a subject reca l l ed  t h e  movements i n  t h e  o r d e r  - 
1 , 5 , 3 , 2 , 6 , 4 , 5 .  D s i n g  t h e  p o s i t i o n  measure the s u b j e c t  v o u l d  

rece ive  a score of 1 b e c a u s e  o n l y  ~ o v e m e n t  T5 is correct,. U s i n g  

t h e  e v e n t - t o - e v e n t  m e a s u r e ,  h o w e v e r ,  the s n b j e c t  would receive a 

s c o r e  o f  3,  This ;is b e c a u s e  the o r d e r  2 , 6 , 4 , 5  is a correct 

seauence of movements, producing 3 a s s o c i a t i o n s ,  S u p p o s e  a n o t h e r  

s n b j e c t  r e c a l l e d  the s e q u e n c e  3,s , 6 , 4 , 3 , 5 , 1 ,  The event-to-event 

score v o u l d  b e  3 b e c a u s e  the movements  3-5, 6-4,  5-1 were 

c o r r e c t l y  a s s o c i a t e d  together. T h e  s n b j e c t  would r e c e i v e  o n l y  a 

score of  1 f o r  the 3-5 a s s o c i a t i o n ,  even though t h e  a s s o c i a t i o n  

v a s  p r o d n c e d  twice, 

R e s u l t s  and D i s c u s s i o n  -- -- 

One i n c i d e n t a l  l e a r n i n g  subject who r e p o r t e d  t h a t  she had 

a n t i c i p a t e d  t h e  r e c a l l  test was d i s c a r d e d  and replaced. T h e  d a t a  

f o r  each d e p e n d e n t  n e a s u r e  were a n a l y z e d  by an A H O V A .  The 

z n a l y s i s  of  the position P e a s u r e  uas d i s c u s s e d  first,  f o l l o w e d  

b p  t h e  a i z a l y s i s  of  f h e  e v e n t - t o - e v e n t  seasure. T h e  g e n e r a l  

4 f i r d i n g s  mere t h e n  3 i s c n s s e d .  f o r  t h e  p u r p o s e  of the analysis, 



a l l  v a l u e s  i n  the A B O V h  a n d  p o s t - h c c  c o m p a ~ i s o n  were considered 

s t a t i s t i c a l l y  significant a t  p<.  05, 

P o s i t i o n  a n a l y s i s ,  The o v e r a l l  analysis r e v e a l e d  t h a t  b o t h  

t h e  a a i n  e f f e c t s  o f  t y ~ e s  of  l e a r n i n g  a n d  sequence s i z e  were 

s i g n i f i c a n t ,  F ( I ,  5 4 ) =  55.06 a n d  P (2,501 = 23.84, r e s p e c t i v e l y ,  

T h e  f i n d i n g s  s u m s a r i z e d  i n  F i g u r e  2 i n d i c a t e  t h a t  t h e  

intentional l e 3 r n e r s  r e c a l l e d  a greater number of m o v e m e n t s  fron 

t h e  sequence t h a n  incidental l e a r n e r s ,  Furthernore, a s  t h e  

sequence size i n c r e a s e d ,  the 2 e r c e n t a g e  of  m o v e a e n t s  r e c a l l e d  

decreased .  

The i n s t r u c t i o f i  b r  s e q u e n c e  s i z e  i n t e r a c t i o n  was also 

/ s i g n i f i c a n t ,  F (2 ,541  - 3 . 2 4 .  Dne t o  t h i s  interaction the effects  

or t h e  number o f  acvernents i n  t h e  sequence was a n a l y z e d  
y 
s e p a r a t e l y  f o r  i n t e n t i o n a l  a n d  i n c i d e n t a l  g r o u p s ,  ? o r  

i n t e n t i o n a l  learners, t h e  r e c a l l  of a o v e a e c t s  d e c r e a s e d  

3 o ~ o t o n i c a l l y  3 s  t h e  n ~ a b e r  of movements i n c r e a s e d  ( 959 ,  72,4%, 

4 3 .  11).  ? o s t  ioc a n a l y s i s ,  u s i n g  Tokep1s ASD t e s t ,  r e v e a l e d  t h a t  

~ 3 3 5 ,  i n t e n t i o c 3 l  3 r 2 u p  u a s  significantly d i f f e r e n t  f r o n  e a c h  

3 t h e t .  F 3 r  i n c i d e n t a l  l e a r n e r s ,  the p e r c e n t a g e  of ~ o v e a e n t s  

r e c a l l c d  3 e c r e a s e d  f r o a  0 9 %  f o r  ii moveRents  t o  a p p r o x i a a t e l y  

chance  isvels ( t 6 . 6 f )  f o r  7 a n d  1 1  movewnts fl5,BrE 3nd 2 3 . 4 % ,  

r e s ; e c t i ~ e l , v )  . T o s t  i c c  a n a l y s i s ,  using T u k e y ' s  BSD, r e v e a l e d  

t 5 3 t  t h e  r e c a l l  3 f  f 3 ~ r  z o v e r e n t s  was s i g n i f i c a n t l y  better t h a n  

e i t h e r  s e v e n  2r e l e v e n  z o 7 e l e n t s +  There was, however ,  no - 
s i - jni f ic3; t t  4 i f f i 3 r e ~ c e  j e t v f ~ f i  tife F r e e a t a g e  recalled bf the 

~ e 7 e = 1  o r  e l e v e c  237ese2t S r o u p s .  T h i s  i n t e r a c t i o n  was a c s t  



Figure 2b. 

J!ercea=1& p s z t i e f t s V t a l &  - _  . - -- 

intartima2 learning conditions as a function of 
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Adjusted percent recall for events under incidental 

a d  intentional learning learning conditions as 

sequence size. 
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l i k e l y  prodoced b e c a u s e  of a f l o o r  effect i n  t h e  i n c i d e n t a l  
I 

- l e a r n i n g  conditions f o r  s e v e n  and  e l e v e n  motenerrts. T h a t  is ,  t h e  
c - - - - - - - - 

r e c a l l  for  the seven a n d  e l e v e n  movement c o n d i t i o n s  was n o t  

s i g n i f i c a n t l y  d i f f e r e n c e  t h a n  chance,  The group means are 

r e p r e s e n t e d  g r a p h i c a l l y  in F i g u r e  2 ,  

I n  g e n e r a l ,  t h e  p o s i t i o n  measure demons ta ted  t h a t  

i n t e n t i o n a l  l e a r n i n g  is s u p e r i o r  to i n c i d e n t a l  l e a r n i n g  under  

all three sequence size c o n d i t i o n s ,  The results also i n d i c a t e d  

t h a t  i n c i d e n t a l  a n d  i n t e n t i c m a 1  l e a r n i n g  a r e  affected i n  a  

s imilar  a a n n e r  by  t h e  amount of i n f o r m a t i o n ,  I n c r e a s i n g  t h e  

i n f a f ~ & i a n  .load z e s a 3 t e d  ie a &crease ip t i r e  gercattage of 

movements recalled, It  s h o u l d  be noted , n e r e r t h e l e s s ,  t h a t  

p o s i t i o n  recall d ropped  t o  a chance l e v e l  for  seren and e l e v e n  

Evens-to-Event analysis, f i e  o v e r a l l  a a a l y s i s  r e v e i l e d  t h a t  - 
the main effects of types of l e a r n i n g  and s e q u e n c e  ~ i z e  were 

significant, P ( l , S $ )  = 13.15 and  P f2,54) =l6,Ol, r e s p e c t i v e l y ,  

Intentional l e a n e r s  had l a r g e r  e v e n t - t o - e v e n t  scores 

( a s s o c i a t i o n s )  t h a n  i n c i d e n t a l  l e a r n e r s ,  A p a s t  hoc  a n a l y s i s  of 

t h e  sequencesize c o n d i t i o n s  r e v e a l e d  that t h e  foer movements 

condition was significantly l a r g e r  t h a n  q i t h e r  s e v e n  or e l e v e n  . 

movements c o n d i t i o n s .  There was no d i f f e r e n c e  between the s e r e n  

and eleven movements c o a d i t i o n s ,  G e n e r a l l y ,  as with p o s i t i o n  

recall, Latentima& fearsittg grasps dem-ated greaterrecalf 

t h a n  i n c i d e n t a l  learners @ee Pig-  2)- -- 
results of t h e  event scores a r e  f a i r l y  c o n s i s t e n t  w i t h  t h e  



f i n d i n g s  foortd for the p o s i t i o n  i e a s o r e .  - 

S o e  of the findings derroesfrated in thisexperi.%it-- - -- 

c o n s i s t e n t  with p r e v i o u s  f i n d i n g s  i n  v e r b a l  and p s y c h o m o t o r  

r e s e a r c h ,  B o t h  d e p e n d e n t  v a r i a b l e s  employed  i n  ' t h i s  s t u d y  

p r o v i d e d  e v i d e n c e  t h a t  i n t e n t i o n a l  l e a r n i n g  is s u p e r i o r  t o  

i n c i d e n t a l  l e a r n i n g .  This g e n e r a l  f i n d i n g  i s  c o n s i s t e n t  u i t h  

p r e v i o u s  research in b o t h  t h e  psychomoto r  ( D i c k i n s o h ,  1977)  a n d  

v e r b a l  (Postman & Adams, 1957,  1,958) l i t e r a t u r e ,  T h e  f i n d i n g  

t h a t  i n t e n t i o n a l  l e a r n i n g  v a r i e d  i n v e r s e l y  u i t h  t h e  amount  of 

i n f o r m a t i o n '  t o  be a c q u i r e d  is a l s ~  c o n s i s i t e n t  w i t h  t h e  

p sychomoto r  ( H a g i l l  6 DoueI l ,  1977; M i l b e r g  6 Salmela, 1973) a n d  

v e r b a l  (Calhoun,  1939; P o s t s a n  E Adaas, 1958)  l i t e r a t u r e .  T h e r e  

were sore r e s u l t s ,  t hough ,  that are n o t  c o n s i s t e n t  w i t h  p r e v i o u s  

research. E a r l i e r  s t u d i e s  i n  t h e  v e r b a l  l e a r n i n g  domain 

d e n o n s t r a t e d  t h a t  f o r  i n c i d e n t a l  l e a r n i n g ,  the p e r c e n t a g e  of 

recall d i d  n o t  decrease as a f u n c t i o n  of t h e  amount  of 

i n f o r m a t i o n  (Pos tman  & Adams, 1958).  The  p r e s e n t  f i n d i n g s ;  on 

t h e  o t h e r  hand ,  s h o v e d  t h a t  t h e  p e r c e n t a g e  of recall d r o p p e d  

s i g n i f i c a n t l y  a f t e r  t h e  r o v e a e n t  s e q u e n c e  s i z e  was i n c r e a s e d  

from f o u r  t o  s e v e n  movements, T h i s  f i n d i n g  may b e  o p e n  t o  t v w  

d i f f e r e n t  i n t e r p r e t a t i o n s ,  F i r s t ,  t h o u g h  probably a weak 

i n t e r p r e t a t i o n ,  i t  migh t  be a r g u e d  t h a t  p s y c h o n o t o r  a n d  v e r b a l  

i n c i d e n t a l  learning a r e  n o t  g o v e r n e d  by a common process; t h a t  

is, q u a l i t a t i v e l y  d i f f e r e n t  p r o c e s s e s  g o v e r n  t h e  g c q u i s i t i o n  a n d  
'r 

retention of psychamtor an8 rerbal iufurmatiun, T h i s  

i n t e r p r e t a t i o n  is d i f f i c d l t  t o  a d r a n c e  on t h e  basis of a  s i n g l e  



- - 

exper i - i en t ,  ~lso, i t  is highly d i f f  i c n l t  t o  s e p e r a t e  - t h e  v e r b a l -  
- - - - 

cortpcments from the mcstar components  i n  the present tasK Ii - 

second, and p r o b a b l r  a b e t t e r  i n t e r p r e t a t i o n ,  is that t h e  

d i f f e r e n c e s  be tween  the present i n c i d e n t a l  l e a r n i n g  findings and 
? 

p r e v i o u s  w o r k  may be  e x p l a i n e d  by m e t h o d o l o g i c a l  d i f f e r e n c e s .  

ahereas the p r e s e n t  s t u d y  employed 4, 7,  o r  I t  moreqents ,  & 

Postman and Adams (1958) presented subjects w i t h  lists of 24,  

36, o r  48  nonsense syllables or a d j e c t i v e s ,  It is  v e r y  likely 

t h a t  t h e  i n f o r m a t i o n  l o a d  i n  t h e  Postman and Adams. s t u d y  v o a l d  

be  c o n s i d e r e d  supra-span. I n  t h e  p r e s e n t  s t u d y ,  i n c i d e n t a l  

l e a r n i n g  d ropped  when t h e  i n f o r m a t i o n  load i n c r e a s e d  from four 

to seven  movements. I t  is most n rob able t h a t  f o u r  movements 

r e p r e s e n t e d  a *sob-spanm i n f o r m a t i o n  load, It may be argued t h a t  

a s e q u e n c e  size of seven m o r e r e n t s  was beyond t h e  i m e d i a t e  

memory s p a n ,  T h i s  c o n t e n t i o n  is s u p p o r t e d  by t h e  f i n d i n g  t h a t  

none of t h e  t e n  i n t e n t i o n a l  L e a r n e r s  were able to recall a l l  

s e v e n  moveaents i n  correct s e r i a l  o r d e r ,  Thus ,  it might  be t h a t  

i n c i d e n t a l  l earaing i s  a d v e r s e l y  a f f e c t e d  as the t h e  number of 

movements e x c e e d s  t h e  c a p a c i t y  of the memory span,  As t h i s  

capacity is e x c e e d e d  i n f o r m a t i o n  is l o s t  or f o r g o t t e n  u n l e s s  

r e c y c l e d  or  o r g a n i z e d  by a p p r o p r i a t e  c o g n i t i v e  c o n t r o l  

processes,  such as r e h e a r s a l -  

Anather i m p o r t a a  t of t h e  incidental l e a r n i n g  

f i n d i n g s  a p p e a r s  t o  b e  t h e  n o t i o n  of a l i m i t e d  memory 

span. Under t h e .  task c o n d i t i o n s  employed i n  t h i s  s t u d y ,  t h e  

p o s i t i o n  measure  f i n d i n g s  i m p l l  t h a t  i a c i d e n t a l  l e a r n i n g  d o e s  



n o t  seen t o  occur vhea the i n f o r m a t i o n  load exceeds the limited 

span c a p a c i t y ,  This c o n c l u s i o n  is inferred from t h e  finding - - t h a t  

t h e  recal l  for s e v e n  and e l e v e n  a o r e m e n t s  @as n o t  g r e a t e r  t h a n  

t h a t  of c h a n c e ,  Houever ,  t h e  e v e n t - t o - e r e n t  findings i n d i c a t e d  

t h a t  s u b j e c t s  u e r e  acquiring some a s p e c t s  of the task- T h i s  

f i n d i n g  s u g g e s t s  t h a t  t h e  e v e n t  measure  map be  more s e n s i t i v e  to 

c h a n g e s  i n .  b e h a t i o u r ,  

Se r i a l  P o s i t i o n  Effect 

A r e l i a b l e  phenuren~n f o u n d  i n  t h e  s t u 8 ~  of verbal serial 

l e a r n i n g  is t h e  bowed serial p o s i t i o n  c u r v e ;  T h i s  c u r v e  i n v o l v e s  

the relations hi^ of errors t o  t h e  s e r i a l  p o s i t i o n  of t h e  item i n  

t h e  list, I n  g e n e r a l ,  for serial recall errors are g r e a t e s t  i n  

t h e  a i d d l e ,  f o l l o w e d  by t h e  e n d  p o s i t i o n  { r e c e n c y  effect),  w i t h  
1 

the f e w e s t  e r r o r s  o c c u r r i n g  a t  t h e  b e g i n n i n g  (p r imacy  effect). 

Psychomoto r  s t u d i e s ,  however ,  h a v e  had d i f f i c u l t y  d e m o n s t r a t i n g  

t h i s  phenomenon, Z a i c h k o u s k y  (19741, i n  a  study i n v o l v i n g  the 

a c q u i s i t i o n  of e i g h t  se r ia l  movements, f o u n d -  t h a t  l e a r n i n g  

o c c u r r e d  i n  t h e  same o r d e r  a s  t h e  movements u e r e  p r e s e n t e d .  On 

t h e  o t h e r  hand ,  nagill a n d  Dowel l  (1977) found a bowed s e r i a l  

p o s i t i o n  c u r v e  fo r  seria* recall i n  motor memory- 

The  p r e s e n t  f i n d i n g s  a l s o  d e m o n s t r a t e d  the phenomenon of a 

bowed serial  p o s i t i o n  carre. But t h i s  effect vds on2y faaml fo r  

i ~ t e n t i - f  f e a m f ; s  fsee appe&ir B-?), PsskBef-e,  U k e  %Be 

Flagill a n d  Dowel1 s t u d y ,  t h e  bowing seemed t o  be a f u n c t i o n  o f  



t h e  number of ao remen t s ,  T h e  s e v e n  ancl eleven movement S e q u e n c e s  

bath & . o m r a t &  eriaence of p r i w y  aa13 -y eff-. 3 3  

b o t h  cases, t h e  p r i m a c y  effect was much stronger t h a n  the 

. r e c e n c y  effect, 

S e v e r a l  a t t e m p t s  have  b e e n  made t o  a c c o u n t  f o r  t h e  serial . 

p o s i t i o n  carve (cf, Sung, t 968). One of the most r e c e n t  e f for t s  

,by C r o u d e r  (1976) proposed  t h a t  t h e  bowed serial carve v a s  
- 

p r o d u c e d  by two p r o c d s s e s .  P r imacy  results from. a c t i v e  . 

s t r a t e g i e s  such as r e h e a r s a l ,  Items, i n  t h e  p r e s e n t  c a s e  

movements, in t h e  b e g i n n i n g  of t h e  list h a v e  more r e h e a r s a l  

o p p o r t u n i t y .  The r e c e n c y  effect is  produced  by a s e c o n d  p r o c e s s ,  

tem poral d i s t i n c t i v e n e s s  of t h e  e n d  i tems, C r o u d e r  @ s p r o p o s a l  

g i v e s  a good account of t h e  p r i m a c y  d i f f e r e n c e s  between 

i n c i d e n t a l  and  i n t e n t i o n a l  c o n d i t i o n s .  I n  t h e  pos t -  test  i n q u i r y ,  

n o n e  o f  t h e  i n c i d e n t a l  s u b j e c t s  r e p o r t e d  e n g a g i n g  i n  r e b e a r s a l .  . 

T h e r e f o r e ,  t h e  i n c i d e n t a l  g r o u p  s h o u l d  n o t ,  and  d i d  n o t ,  

d e m o n s t r a t e  any  p r imacy  effect. However, i f  the r e c e n c y  effect 

is  due t o  t e m p o r a l  d i s t i n c t i v e n e s s ,  b o t h  i n c i d e n t a l  and 

i n t e n t i h a 1  g r o u p s  s h o u l d  hare produced  r e c e n c y  effects. The 

i n c i d e n t a l  learners d i d  n o t  show a n y  e v i d e n c e  of r ecency .  Thus,  

i t  appears t h a t  t h e  r e c e n c y  p o r t i o n  of the ser ia l  p o s i t i o n -  c u r v e  

is  n o t  c o m p l e t e l y  u n d e r s t o o d .  

It may be  the c a s e  t h a t  the l o u  l e v e l  of i n c i d e n t a l  
I 

l e a r n i n g  with larger i n f o r m a t i o n  dkmands may n o t  be a t t r i b u t e d  

tu d i f f e r e n t i a l  beaory span processes. Bather, with more 

i n f o r m a t i o n  t o  be a c q u i r e d ,  a g r e a t e r  number of trials is 



r e q u i r e d  to b u i l d  np the associative links necissarg for 

s u c c e s s f u l  ser ia l  recaf 1 of the d i s c r 0 t e 3 o r e i e n t s .  TheTGiforG 

Experiment 2 was des igned to test  the effects of practice on the 

a c q u i s i t i o n  of a roverent sequence under inc ideata l  and 

i n t e n t i o n a l  learning c o n d i t i o n s .  



I n  t h e  f i e l d  of l e a r n i n g  t h e r e  h a s  b e e a  c o n s i a e r a b l e  

r e s e a r c h  e f fo r t  directed t o w a r d s  d e t e r m i n i n g  t h e  effects of 

p r a c t i c e  o n  l e a r n i n g .  I n  f ac t ,  t h e  c o n c e p t  of p r a c t i c e  bas b e e n  

i n c o r p o r a t e d  into many d e f i n i t i o n s  of l e a r n i n g .  F o r  example ,  in 

t h e  psychomtor a r e a  f fagi l l  (1980)  s ta ted  t h a t  lear&ng occurs 

as a f u n c t i o n  o f  p r a c t i c e .  Also, a c l ass ic  f i n d i n g  i n  the motor  

memory f i e l d  is t h a t  r e t e n t i o n  of m o r e a e n t  i n f o r m a t i o n  i n c r e a s e s  

w i t h  p r a c t i c e  (i, e., A d a m  C D i j k s t r a ,  1966)  . 
S i n c e  t h e  s t u d y  of i n c i d e n t a l  l e a r n i n g  is concerned w i t h  

t h e  i n i t i a l  d i s p o s i t i o n  of t h e  l e a r n e r  (Postman, 1964) .  it is 

n o t  s u r p r i s i n g  t h a t  the effects of practice o n  i n c i d e n t a l  

l e a r n i n g  h a v e  b e e a  of i n t e r e s t .  One p s y c h o n o t o r  l e a r n i n g  study 

t h a t  ha s  i n v e s t i g a t e d  t h e  e f f e c t s  of p r a c t i c e  on i n c i d e n t a l  

l e a r n i n g  was  c o n d u c t e d  by  D i c k i n s o n  (1977). R e  f o u n d  t h a t  t h e  

i n i t i a l  differences be tween  i n c i d e n t a l  a n d  i n t e n t i o n a l  g r o u p s  

d i s a p p e a r e d  a f t e r  t e n  t r i a l s .  These f i n d i n g s  c o n f l i c t  w i t h  

v e r b a l  findings v h i c h  d e m o n s t r a t e d  that i n t e n t i o n a l  l e a r n i n g  

i n c r e a s e d  as a f u n c t i o n  of practice, w h i l e  i n c i d e n t a l  l e a r n i n g  

d i d  n o t  see& t o  b e  a f f e c t e d  (i-e, , Postman €i Adams, 1958) .  

D i c k i n s o n t s  ( 1  977) s t u d y  a p p e a r e d  to  have s i g a i f  i c a n t  

t h e o r e t i c a l  a n d  p r a c t i c a l  i m p l i c a t i o n s .  One s u c h  i m p l i c a t i o n  was 

t h a t  i f  s u b j e c t s  were d i r e c t e d  t o  i n f o r m a t i o n  by a n  a p p r o p r i a t e  

4 o r i e n t i n g  t a s k , :  l e a r n i n g  would o c c u r  over tire a t  a level 
4 



e q u i v a l e n t  t o  that a c b e i v e d  unde; i n t e n t i o n a l  l e a r n i n g  

c o n & g t i o n s ,  regarazess of a n  * i n t e n t  tu learn*. eurtmmte- 

- a s  d i s c u s s e d  in ~ h k p t e r  2, there uere problems w i t h  Dickinson*~, 

(1977) stud*, One problem was the a p p a r e n t  c e i l i n g  effect i n  t h e  

i n t e n t i o n a l  l e a r n i n g  c o n d i t i o n .  This problem could be r e c t i f i e d  \ 

b y  h a v i n g  subjects a t t e m p t  to acquire a d e n a n d i n g  task. I n  the 

p r e s e n t  s t u d y ,  by using the same central task as employed  in 

E x p e r i m e n t  1, it was p o s s i b l e  t o  inc tease  nomber of mrbmeats b y  

increasing t h e  size of t h e  rovement s e q u e n c e ,  

Dickinson's (1977) results imply t h a t  if s u b j e c t s  are 

directed t o  t h e  e x p e r i n e n t a l  t a s k ,  incidental learning w i l l  

o c c u r  o v e r  t r i a l s . -  T h u s ,  t h e  p u r p o s e  of E x p e r i m e n t  2 uas t o  

i n v e s t i g a t e  the effects of p r a c t i c e  on i n c i d e n t a l  a n d  

i n t e n t i o n a l  l e a r n i n g .  If sere e x p o s u r e  t o  the c e n t r a l  t a s k  w i l l  

produce learning, i t  f o l l o u s  t h a t  i n c i d e n t a l  l e a r n i n g  should 

increase as  a  f u n c t i o n  of t h e  number o f  t r ia ls ,  

S u b i e c t s .  The subjezts rere PO (n=4b) t a s k  n a i v e  s t u d e n t s ,  

20 females and 20 males, from S i ~ o n  Praser U n i v e r s i t y ,  

&paratug. The a p p a r a t u s  was the same a s  used i n  ~ x p e r i m e n t  

. . 
procedure .  The s u b j e c t s  were r andomly  a s s i g n e d  t o  each cel l  

of a 2 f 2  f a c t o r i a l  d e s i g n  i n  which the factors are t y p e s  of 

l e a r n i n g  [ i n t e n t i o n a l  rerus incidental) a n d  t h e  amount  of 



4 

p r a c t i c e  (two o r  t e n  t r i a l s ) ,  The orienlzing t a s k  uses-in- 

Experiment 1 was a l s o  used i n  kh5s = w a s  - ~ y  

t o  d e t e r m i n e  a movement sequence size that r o o l d  n o t  result i n  a 

ceiling e f f e c t  undex  i n t e n t i o n a l  l e a r n i n g  c o n d i t i o n s -  Pilot work 
.c 

indicated t h a t  ~ e r f e c t  serial recall  o c c n r e d  af ter  on ly  a f e u  

t r i a l s  (4-6) using the two sequence sizes (7  6 3 1 )  t h a t  shoved 

- l i t t l e  i n c i d e n t a l  l e a r n i n g  i n  E x p e r i m e n t  1, S u b s e q u e n t  p i l o t  

work d e t e r m i n e d  t h a t  i n t e n t i o n a l  l e a r n e r s  vere u n a b l e  t o  

p e r f e c t l y  recall  a sequence size of 15 movements a f t e r  10 

trials, T h e r e f o r e ,  i t  uas d e c i d e d  t o  u s e  15 movements in t h e  
/ 

sequence. The order of t h e  t a r g e t  keys uas 

T h e  (subject was s e a t e d  d i r e c t l y  i n  f r o n t  of t h e  a p p a r a t u s .  

After b e i n g  b r i e f e d  o n  t h e  p u r p o s e  of the e x p e r i m e n t ,  d e p e n d e n t  . 

o n  the i n s t r u c t i o n a l  c o n d i t i o n ,  t h e  s u b j e c t  s t a r t e d  t h e  =, 

e x p e r i m e n t  by d e p r e s s i n g  the home key, 'Phis s t a r t e d  t h e  

p r e s e n t a t i o n  o f  t h e  s t i m u l i  l i g h t s  which d e f i n e d  t h e  movements 

of t h e  s e q u e n c e ,  The i n t e r v a l  between the o n s e t  of e a c h  

s t l c c e s s i v e  s t i m l o s  was three seconds .  T h e  subjects p e r f o r m e d  

t h e  movement 4 e q u e n c e  e i t h e r  t u o  or t e n  tires. T h e  c o a p l e t i o n  of 

each s e q u e n c e  v a b  signalled by an  a o d i t o r y  s i g n a l  (*Beepw),  The 

i n t e r v a l  be tween  t r i a l s  was ten s e c o n d s ,  After the c o m p l e t i o n  of ' 

a l l  p r a c t i c e  t r i a l s ,  subjects r e c e i v e d  another a u d i t o r y  s i g n a d ,  

i n f o r m i n g  the. t o  s t o p ,  T& seconds f o l l o u s g  t h e  end of t h e  - - 
1 ast practice tria3, a11 subfects, regard- Of conlUt%on, - 

S" 

r e c e i v e d  rritten i n s t r u c t i o  asking f o r  the recall o f  each 



- - - - -  - 

moremeat i n  the sequence in cotrect serial orde+- The recall 

final practice trial, 

As in Bxperiment 1, all incidental subjects received a 

rpos t- t r i a l  inqtliry. 

Analys i s  of m, S i n c e  t h e  number of movements in the 

sequence was t h e  same for all c o n d i t i o n s ,  the number_ of correct 

movements was recrr~ded, A s  in g r p e f i a e n t  1, both p o s i t i o n  an& 

e v e n p - t o - e v e n t  scores were c a l c u l a t e d .  An M O V  A uasLperformed to  

determine any  s i g n i f i c a n t  t r e a t m e n t  effects- 
- 

R e s u l t s  p a  Discuss ion  - 
- lo incidental s u b j e c t s  reported i n  the p o s t - e x p e r i a e n t a l  

i n q u i r y  t h a t  t h e y  had previous knowledge of t h e  recall test, The -.-, . - - - 
d a t a  for each dependeat masore were analyzed by an AHOVA. The 

a n a l y s i s  of the  p o s i t i o n  meassire ms di scas& f irs*,  f o l f o v e d  

by t h e  analysis of the  ereat-to-erent a e a s o r e .  The general 

f i n d i n g s  a r e  t h e n  dimsssed. For the puipose of t h e  a n a l y s i s ,  

a l l  v a l u e s  e A I O V A  and post-hoc conparison u e < p  c o n s i d e r e d  

s t a t i s t i c a  gqifica~t a t  p<,05. 

P o s i t i o n  u v s i s .  An analqsis  of variance showed t h a t  t h e  

main effects of  types of learnimg.  and arouat of practice mere 

s i g n i f i c a n t ,  P (f,36)=4Z,OQ and P (1,36)=24.64. There  uas also a 

significant types of learning by a r o a n t  of practice i n t e r a c t i o n ,  . 

P (;1,36) =8.Pl .  I t n i s  apparent from Figure  3 t h a t  i n t e n t i o n a l  
-I 

l earning  uas superior to iacidental learning, Post-hoc a n a l f s i s ,  



i 
i 
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Eigure 3a. Correct nuaher of positions recalled under incidental 

and intentional learning conditions as a function of 

practice. 

Figure 3b. Correct number of events recalled under incidental and 

intentional learning conditions as a function of 
Y' 

practice. 
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u s i n g  Taker ' s  BSD, for s i 8 p l e  puirwise  differeaces ind ica ted  
- - -  - 

_ -  -- -- --- 
- - 

that in both  the i n t e s t i o n a l  and i l c i d e a t a l  instructioaal 

conditfoas t h e m  was a s iwif icant  increase i n  reca l l  over 

t r i a l s ;  Rowerat; there was a 8 n i f i c a n t  gaia for t h e  -, 
i n t a s t i u e a l  learners orer t h e  i n c i h t a l  lcacimrs a s  a f u n c t i o n  

of practice. 

Even t-to- eveat -rs.is. An 'analJ sis of ~a~ iamcet  revea l ed  
* 

t h a t  the main effects of t f p e s  of learning and anaunt of 

pract ice  were s ign i f i cant ,  P(f,36)=24,75 and P(f ,36)=12.36-  The 

s i g n i f i c a n t ,  P (t,36)=3,,89, The results, s h m a  i n  Pigore 3, 

i n d i c a t e  t h a t  the e ten t - to - evea t  measure, a s  w i t h  the p o s i t i o n  
% 

measure, prov ide  strong ev idence  t h a t  i n t e n t i o n a l  l e a r n i n g  uas 

s o p e r i o r  t o  i n c i d e n t a l  learaiag. T h i s  finding is consistent with  

t h e  o r d i n a l  iateractiuzt f o u s d  for t h e  position scores. Both 
- 

aeasnrEs, p o s i t i o n  and eweet scores, i n d i b t e  that  both 

i n c i d e n t a l  and i a t e n t i c l l a l  learning increases with p r a c t i c e ,  

T h e  present findings support t h e  h y p o t h e s i s  t h a t  repeated 

exposure to t h e  e ore rent sequence produces increased i n c i d e n t a l  
t 

l e a r n i n g .  These f i n d i 8 g s  are i n c o n s i s t e n t  w i t k t  the f i ad iags  

demonstrated i n  previorrs  pspcltcnotor research (Dickinson,  1977, 

1978)- I)ickinsan*s f1977) r e s u l t s  shoved tkat a f t e r  ten t r i a l s  . 

there was no ---- difference -- -- betr-n -- L b t w m ~ ~ a -  -. 
- - 

grotlps. I n  c o n t r a s t ,  t h e  present f i n d i n  
- - 

P i g o r e  3 ,  show tha t  t h e  initial s u p e r i o r i t y  of i n t e n t i o n a l  
d 

learners increased aver trials. The discrepencies b+weenathe 



p r e s e n t  f i n t l i n g s  a n d  t h o s e  p u b l i s h e d  by D i c k i n s o n  (1977) are 
- 

used by D i c k i a s c n  inrolred the a c q u i s i t i o n  of four  linear 

Ro-rements, I t  is p r o b a b l y  t h e  case t h a t  t h i s  t a s k  was too 

simple, a l l o w i n g  o ~ t i r a l  pe r fo rmance  t o  be q n i c k l y  attained, The 
'**, 

task n s M  i n  t h e  p r e s e n t  e x p e r i m e n t  uas more denand ing ,  as 

ref fected by t h e  i n t e n t i o n a l  l e a r n e r s  s u b - o p t i r a l  performance,  

Tbe f i n d i n g s  from t h e  verbal d o s a i n  are inconsistent. For 

e x a a p l e ,  P o s t n a n  a n d  Adams (1 958 )  and Koyanasgi  (1958) found 

t h a t  l e a r n i n g  u n d e r  i n t e n t i o n a l  i n s t r u c t i o n a l  c o n d i t i o n s  

i n c r e a s e d  a s  t h e  n u l b e r  of p r e s e n t a t i o n s  i n c r e a s e d ,  However, 

b o t h  t h e s e  s t u d i e s  d e r o n s t r a t e d  t h a t  the i n c i d e n t a l  s u b j e c t s  d i d  

a not show any s i g n i f i c a n t  t r e n d  t o w a r d s  i n c r e a s e d  l e a r n i n g  a s  a 

f u n c t i o n  of practice. On t h e  o t h e r  hand, G l e i t ~ n  and G i l l e t t  

(19 5 7) d e m o n s t r a t e d  t h a t  i n c i d e n t a l  and  i n t e n t i o n a l  l e a r n i n g  

increased with practice, The present f i n d i n g s  are consistent . 

v i t h  those of G l e i t s a n  a n d  G i l l e t t .  

Finally, r e f e r r i n g  to  the p o s i t i o n  measure  a s  o n e  i n d i c a t o r  

of l e a r n i n g ,  t h e  p r e s e n t  s t u d y  d e m o n s t r a t e d  that under  . i n i a a l  

p r a c t i c e  c o n d i t i o n s  ( two trials),  t h e  recall f o r  i n c i d e n t a l  

learners was no greater t h a n  t h a t  which c o u l d  be  a c h e i v e d  b y  

chance, 'fb& f i n d h g  is c o n s i s t e n t  w i t h  t h e  results of 

Exper iment  1. F u r t h e r n o r e ,  t h e  p o s i t i o n  score for t h e  * 
- - -- - - - 

intentions 1 learners is c o n s i s t e n t  v i t h  t h e  t r e n d  of d e c r e a s i n g  

recall eff i c i e n q  as t h e  a n o o n t  of informi t ion  is i n c r e a 8 e d  

found in Experiment 1. 



- - -  - 

Thus, it appears that  p r a c t i c e  resmlts i n  a significant 

l earning c o n d i t i o n s ,  A q u e s t i o n  t h a t  does a r i s e  is what accounts  

for t h e  d i f f e r e n c e s  between i n c i d e n t a l  and i n t e n t i o n a f  l earning .  

One p o s s i b i l i t y  is t h a t  there is a difference i n  t h e  c o g n i t i v e  

a c t i v i t i e s  used by the two types of learners. Therefore, t h e  

purpose of Experiment 3 uas  to i n v e s t i g a t e  t h e  i n f l u e n c e  of 

aediat i n g  a c t i r i t  y on  the a c q u i s i t i o n  of a norment sequence 

under i n c i d e n t a l  and i n t e n t i o n a l  l earn ing  c o n d i t i o n s ,  



Pos tman (1964) a r g u e d  t h a t  i n t e n t i o n  to l e a r n  is n o t  a n  

important d e t e r r i n a n t  of the amount of l e a r n i n g  by s u b j e c t s -  B e  

c o n t e n d e d  t h a t  t h e  s u p e r i o r i t y  of i n t e n t i o n a l  l e a r n e r s  o v e r  

i n c i d e n t a l  l e a r n e r s  is on11 d u e  t o  the erteat that i n s t r u c t i o n s  

t o  l e a r n  t r i g g e r  r e s p o n s e s  t h a t  are more f a v o u r a b l e  t o  l e a r n i n g .  

It has been been suggested t h a t  i n s t r u c t i o n s  t o  l e a r n  e n c o u r a g e  
* 

s o b f e c t s  to e n g a g e  i~ rehearsal fPostmae 8 Kreesi, 19T?f, ?iris 

type of m e d i a t i n g  a c t i v i t y  night allow f o r  the b u i l d - u p  or  

f o r m a t i o n  of a s q o c i a t i v e  l i n k s  between  items t h a t  MI b e  
\ 

n e c e s s a r y  f o r  c o  rect serial recall of t h e  r e l e v a n t  m a t e r i a l .  i 
/ 

The  results of E x p e r i m e n t  1 i n d i c a t e d  t b a k  i n c i d e n t a l  

l e a r n i n g  of a  movement s e q u e n c e  occurred d u r i n g  r i n i m a l  e x p o s u r e  
'* 

c o n d i t i o n s  i n  Rsu b-spanm i n f o r a a t i o n  load c o n d i t i o n s  ( four  , 

movement componen t s ) ,  Under  the same c o n d i t i o n s ,  t h e  i n t e n t i o n a l  

l e a r n i n g '  g r o u p  still recalled s i g n i f i c a n t l y  n o r e  movement 

c o ~ p o n e n t s .  From t h e  p r e i i o u s  a rg ,aments  one may as sume  t h a t  

t h e s e  differences a m  produced because 'intentional learners a r e  

n s i n g  m e d i a t i n g  a c t i v i t i e s  t h a t  produce s u p e r i o r  recall- I f  

i n s t r u c t i o n s  t o  learn encopraged the use of m e d i a t i n g  a c t i v i t i e s  

i n c i d e n t a l  a n d  i n t e n t i o n a l  lea rniltg c o n d i t i o n s .  



The purpose  of Experiment 3 was to determine i f  mediating 
- - - - - - - - 

a c t i v i t y  was r e s p o n s i b l e  for t h e  superiority of XnEKEfonKJT 

l e a r n e r s  o v e r  i n c i d e n t a l  learners, It uas h y p o t h e s i s e d  t h a t  when 

the mediat ing  a c t i v i t y  was blocked by distractor tasks,  t h e  

differences between i n s t r u c t i o n a l  groups would disappear.  

Snbiects, Tuenty-e ight  (n=28) t a s k  n a i v e  s t u d e n t s ,  t w e l v e  

f e m a l e s  a n d  s i x t e e n  .ales, from S i ~ o n  Fraser U n i v e r s i t y  s e r v e d  

a s  s n b j e c t s ,  

1 ~ ~ a r a t a s .  The apparatus  u a s  t h e  same as used in 

Experiments 1 and 2 ,  

P r o c e d u r e .  The s o b j e c t s  were r a n d o ~ l r  assigned t o  each cell 

of a 2 X 2 f a c t o r i a l  design i n  w h i c h  t h e  f a c t o r s  were t y p e s  of 

learning fiirtentiooaf v e r s e s  f neidental) and r e h ~ r s a  l type 

( u n f i l l e d  or f i l l e d ) ,  

For all s u b j e c t s  the e x p e r i m e n t a l  task consisted of 
,- 

l e a r n i n g  a series of  foar discrete movements, which t o g e t h e r  

coppose a m o v e @ e n t  sequence, Each roeement i s  defined a s  aoving 

the right hand from the h o m e - k e ~  to a target key ,  and back to 

the h o m e - k e ~ .  The order of the moreseots which made t?p the. 

-sequence was s p e c i f i e d  by an o r i e n t i n g  task, i n  t h i s  case a 
-- 

reaction- time task, Each s u b j e c t  was i n s t r n c t e d  to* more fro. the 
- - 

home-key to a target key and back t o  t h e  home-key a s  quickly a s  

possible. Each t a r g e t  key-was designated bl an i l l u m i n a t e d  LED, 



whjch was t e r m i n a t e 6  when t h e  app rop r i a t e  t a r g e t  key was 

Bepress&, T h e  i n t e r v a l  between tke o n s e t  of each ZlEruas t3ree 

seconds .  S u b j e c t s  in the r e h e a r s a l  blocking c o n d i t i o n  were - * 

r e q u i r e d  t o  read a l o u d  a  series of f o a r  t w o - t o - t h r e e  p l a c e  

random d i g i t s  t h a t  appeared o n  a  video screen d u r i n g  the 

i n t e r v a l  f o l l o w i n g  t h e  d e p r e s s i o n  o f  t h e  homekey and the o n s e t  

o f  t h e  n e x t  LED. 

The subject was seated directly i n  f r o n t  of t h e  a p p a r a t u s  

a n d  r e c e i v e d  i n s t r u c t i o n s  a h n t  the n a t u r e  of the experiment, 

Each subject was t o l d  t h a t  t h e  e x p e r i m e n t  was a c h o i c e  

r e a c t i o n - t i m e  task, Each subject was a s k e d  to t u r n - o f f  t h e  

s t i m a l o s  lights a s  g u i c k l y .  a s  p o s s i b l e .  The i n t e n t i o n a l  l e a r n e r s  

were a d d i t i o n a l l y  i n s t r u c t e d  t o  remember t h e  o r d e r  of  the j 

movements i n  t h e  s e q u e n c e  and t h a t  t h e r e  would be a recall test, 

Each s u b j e c t . r e c e i v e d  one p r e - e x p e r i m e n t a l  t r i a l ,  This 

trial was used t o  f a m i l i a r i z e  t h e  s u b j e c t  with the task desands. 

The  a o r e n e n t  &oance used i n  t h i s  p r e - e x p e r i a e n t a l  t r i a l  was  

d i f f e r e n t  i r o n  t h e  sequence used d a r i n g  t h e  e x p e r i m e n t a l  t r i a l s -  

The s u b j e c t  s t a r t e d  t h e  p r e s e n t a t i o n  of t h e  o r i e n t i n g  task 

by d e p r e s s i n g  the h o m e k e y ,  The subject was p r e s e n t e d  w i t h  a 

sequence of f o a r  morements. Since t h e  e x p e r i m e n t  u a s  concerned  

ritfi-leacning o n d e r  minim1 t r i a l  c o n d i t i o n s  e k h  s u b j e c t  

received &ly tuo t r i a l s  of t h e  complete sequence, F o l l o w i n g  the 

corpletiom of each practice t r i a l  aa aaditar) signal 

(uBeep-Beepa) smnded, i n f o r m i n g  the subject t o  s t o p ,  T h e r e  was 

a 10  s e c o n d  i n t e r v a l  between e a c h  t r i a l .  Dur ing  t h i s  i n t e r v a l  



subjects i n  the rehearsal b l o c k i n g  c o n d i t i o n ' u e r e  i a s t r p c t e d  t o  

answer ae ar f  t h t e t i c  probf'er t h a t  appeared o n  the v i d e o ~ r e e n ,  

Immedia te ly  f o l l o w i n g  t h e  c o m p l e t i o n  of the s e c o n d =  t r i a l  

s a b j e c t s  i n  t h e  rehearsal 'blocking c o n d i t i o n  mere i n s t r a c t e d  t o  

s o l v e  a n o t h e r  a r i t b m e t  ic ptoblem f o r  t e n  seconds. ill sub jacta . - r 
t h e n  r e c e i v e d  w r i t t e n  i n s t r o c t i o n s  a s k i n g  fo r  the correct serial 

recall of each w r e r e n t  i n  the sequence. T h e  onset of t h i s  
/ 

r e c a l l  tes t  o c c u r r e d  4 5  seconds after the c o m ~ l e t i o a  of t h e  
C ' .  

s e c o n d  practice t t i a l ,  

T h e  i n c i d e n t a l  s u b j e c t s  r e c e i v e d  a  pos t - t e s - t  i n q u i r y  

f o l l o w i n g  the compikeiion of the erper imeat .  T h e y  were a s k e d  i f  

they had e x p e c t e d  a recall test or  had s y s t e m a t i c a l l ] i  tried t o  
1 

learn the ~ o v e s e a t  sequence during t h e  o r i e n t i n g  p e r i o d .  Any 

s u b j e c t  who answered  a f f i r m a t i v e l y  t o  this q u e s t i o n  was , 

d i s c a r d e d  and r e p l a c e d .  Pur the rmore ,  i n t e n t i o n a l  subjects i n  the 

r e h e a r s a l  blocking condition a l a  r e c e i v e d  a post-.test inquiry- 

They were asked i f  t h e y  had n o t  a t t e m p t e d  to pe r f  orm the . 
distractor t a s k s .  It uas d e c i d e d  t h a t  any  s u b j e c t  who answered 

r 
a f f i r m a t i v e l y  would be discarded and r e p l a c e d ,  

A q a l ~ s i ~  a data- Since t h e  number of marelrents  mas the sare for - 
each c o n d i t i o n ,  t h e  number af c o r r e c t  movements was recorded ,  As 

ia both p r e v i o n s  e x p e r i m e n t s  both p o s i t i o n  and e v e n t - t o - e v e n t  

scores vere c a l c u l a t e d  and  ana lyzed .  



- 

One ' i n t e n t i o n a l  learning s u b j e c t  who c o u l d  not s u c c e s s f ~ l l y  

p e r f o r a  t h e  d i s t r a c t o r  t a s k  u a s  d i s c a r d e d  a n d  r e p l a c e d ,  The data 

for> e a c h  d e p e n d e n t  measu re  vere a n a l y z e d  by a n  ABOVA, T h e  

a n a l y s i s  o f  t h e  p o s i t i o n  measu re  is d i s c u s s e d  first, f o l l o u e d  by 

t h e  a n a l y s i s  of t h e  e v e n t - t o - e v e n t  meas~re, P o r  t h e  p u r p o s e  of 

t h e  a n a l y s i s ,  a l l  v a l u e s  i n  t h e  ABOVA a n d  p o s t - h o c  c o m p a r i s o n  
i. 

were c o n s i d e r e d  s t a t i s t i c a l l y  s i g n i f i c a n t  a t  p<. 05, 

P o s i t i o n  a n a l y s i s ,  A n  a n a l y s i s  of v a r i a n c e  r e v e a l e d  t h a t  - 

t h e  main e f f e c t s  of t y p e  of l e a r n i n g  a n d  r e h e a r s a l  t y p e  vere 

s i g n i f i c a n t ,  P (1,24)=8.47 a n d  P (1 ,24)  =52,94, The type of 

l e a r n i n g  by r e h e a r s a l  t y p e  i n t e r a c t i o n  was a l s o  s i g n i f i c a n t ,  

P ( l , 2 4 )  =%88, A p o s t  h o c  a n a l y s i s  of t h e  i n t e n t i o n a l  l e a r n i n g  

c o n d i t i o n ,  u s i n g  T u k e y ' s  H S D ,  r e v e a l e d  t h a t  t h e r e  was a 

s i g n i f i c a n t  difference between recall c o n d i t i o n s - '  A s i a i l a r  

effect  was f o u n d  f o r  t h e  i n c i i l e n t a l  l e a r n i n g  group, It is 

a p p a r e n t  f r o a  t h e  f i n d i n g s  as d i s p l a y e d  i n  F i g u r e  4 t h a t  

i n t e n t i o n a l  l e a r n i n g  u a s  s u p e r i o r  t o  i n c i d e n t a l  l e a r n i n g  when -- G 

m e d i a t i n g  a c t i v i t y  uas n o t  d i s r a p t e i l .  However, p o s t  h o c  a n a l y s i s  . 
t 

r e v e a l e d  t h a t  t h e r e  was n o  d i f f e r e n c e  be tween  i n s t r u c t i o n a l -  

g r o u p s  when s u c h  a e d i a t i n g  a c t i v i t y  is b l o c k e d  (1- l Q  a n d  1.0 fo r  

i n t e n t i o n a l  a n d  , i n c i d e n t a l  g r o u p s ,  r e s p e c t i v e l y ) .  The data a l s o  

c l e a r l y  i n d i c a t e d  t h a t  b o t h  i n c i d e n t a l  and i n t e n t i o n a l  ! l e a r n i n g  

were a d v e r s e l y  a•’ f e c t e d  by t h e  d i s t r a c t o r  tasks. 

Event-to-ewpJ g n a l v s i s ,  An a n a l y s i s  o f  variance r e v e a l e d  -- 
t h a t  both main effects of t y p e s  of l e a r n i n g  a n d  r e h e a r s a l  type 



Figure .4?. Correct number of positions recalled under incidental 

and intentional learning conditions as a function of 

rehearsal blocking act ivi ty.  

Figure 4b. Correct nLaber of events recalled under incidental and 

intentional learning conditions as  a function of 

rehearsal blocking act iv i ty .  
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were s i g n i f i c a n t .  I ( ~ . z ~ ) = I I . s z  and F(l J ~ = V Z . L l .  T h e  t y p e  of 

F{l,2Q) -8 -25 ,  A p o s t  hoc a n a l y s i s  of t h e  incideatal learning 

c o n d i t i o n  r e v e a l e d  t h a t  there was a s i g n i f i c a n t  d i f f e r e n c e  

between r e h e a r s a l  c o n d i t i o n s .  A s i m i l a r  effect was found  fo r  t h e  

i n t e n t i o n a l  l e a r n e r s ,  The findings as seen i n  P i g a r e  4 imply 

t h a t  i n t e n t i o n a l  l e a r n i n g  was s i g n i f i c a n t 1 1  better t h 6  

i n c i d e n t a l  learni g uhen ~ e d i a t i n g  ' a c t i r i t ~  uas n o t  d i s r u p t e d ,  f However, p o s t  h c c  a n a l y s i s  r e v e a l e d  t h a t  when a p p r o p r i a t e  

m e d i a t i n g  a c t i v i t y  was p r e v e n t e d  by d i s t r a c t o r  t a s k s ,  t h e  l e v e l  ' 

of i n c i d e n t a l  and i n t e n t i o n a l  l e a r n i n g  was almost e q u i v a l e n t ,  

These f i n d i n g s  a r e  c o n s i s t e n t  v i t h  t h o s e  found fo r  t h e  p o s i t i o n  

The f i n d i n g s  from the ' p r e s e n t  e r p e r i a e n t  s u p p o r t e d  t h e  

h y p o t h e s i s  t h a t  p r e v e n t i n g  m e d i a t i n g  a c t i v i t y ,  s u c h  as 

rehearsal, e l i m i n a t e  the difference in recali under. i n c i d e n t a l  

and  i n t e n  t i o n a  1 l e a r n i n g  cond it ion&, T h i s  c o n c l u s i o n  is i n f e r r e d  - 
from t h e  f i n d i n g  t h a t  i n t e n t i o n a l  s u b j e c t s  a l l o u e d  t o  engage  i n  

a e d i a t  ing a c t i v i t y  ~ e r f o r m e d  f a r  b e t  tor t dan i n c i d e n t a l  l e a r n i n g  . 
t 

s u b j e c t s .  T h i s  s u p e r i o r  performance was e l i a i n a t e d  under 

c o n d i t i o n s  of i n t e r f e r e n c e  w i t h  a e d i a t i n g  a c t i i i t  y, 

T h e  f i n d i n g s  a l s o  i n d i c a t e d  t h a t  when rehearsa l .  was 

p r e v e n t e d ,  i n c i d e a t a l  learning mas d i s r u p t e d ,  Postman and Kruesi 
- -- - - 

j t977)  suggested that t h e  d i f f e r e n c e s  betreen  i n c i d e n t a l  and 
- 

i n t e n t i o n a l  l e a r n e r s  were produced by t h e  i n t e n t i o n a l  l e a r n e r s  

s p o n t a n e o u s l y  e n g a g i n g  i n  rehearsal. T h e  p r e s e n t  findings 



p r o v i d e  s o p p o ~ t  f o r  t h e i r  claim. The q u e s t i o n  arises,- -hoverer ,  

would the d i s t r a c t a s  tasks psodoce  p o o r e r  i n c i d e n t a l  l e a r n i q g ,  

The  p o s t - e x p e r i m e n t a l  i n q u i r y  r e v e a l e d  t h a t  none of  t h e  

i n c i d e h t a l  l e a r n e r s  engaged ia r e h e a r s a l  o r  o#er c o n s c i o n s l y  
\ 

c o n t r o l l e d  l e a r ~ n g  s t r a t e g i e s .  T h e r e  a r e  two p o s s i b l q  . 
e x p l a n a t i o n s  of t h i s  f i n d i n g :  1) t h e  p r e v e n t i o n  of a n t q a t i c  o r  

-/ 

nnacoesciausw processing, and 2) p r o c e s s i n g  c a p a c i t y  
I 

i n t e r f e r e n c e .  I t  might  be t h e  case t h a t  l e a r n i n g  o c c u r s  t h r o u g h "  

tuo p r o c e s s i n g  iodes: c o n t r o l l e d  and a a t o m a t i c ,  This n o t i o n  of a 
~ - -  

two p r o c e s s  t h e o r y  of human i n f o r r a t i o n  p r o c e s s i n g  uas advanced 

by Schneider &ad S h i f f r i n  (1977). Although t h e  e x p l a n a t i o n  

advanced for t h e  i n c i d e a t a l  l e a r n i n g  f i n d i n g s  of the present 

s t u d y  is much n o r e  simplistic than t h e  e l a b o r a t e  t h e o r y  proposed 

by S c h n e i d e r  a n d  S h i f f r i n ,  t h e  g e n e r a l  i d e a  is sf r i l a r .  

. According t o  t h i s  l i n e  of  t h o u g h t ,  bo th  a u t o m a t i c  and c o n t t o l l e d  

processes a r e  a c t i v a t e d  when a s u b j e c t  is exposed  t o d e  
3 , 

e x p e r i m e n t a l  t a s k ,  A c o n t r o l l e d  p r o c e s s ,  s u c h  a s  rehearsal, is %% 

c o n s c i o u s l y  c o n t r o l l e d  by the subject, An a u t o r a t i c  p r o c e s s  i s  

a c t i v a t e 4  u i thoat ' . .  c o n s c i o u s  c o n t r o l ,  P h i s  p r o c e s s  r a y  b e  

conceived a s  o p e r a t i n g  t h r o u g h  p r e r i o a s  a s s o c i a t i o n s  i n  

l o n g - t e r m  aemory. F o r c i n g  subjects t o  engage  i n  a task which 

p r e v e n t s  m e d i a t i n g  a c t i v i t y  s i m l t a n e o u s l y  p r e v e n t s  these 
-- - 

a u t o m a t i c  p r o c e s s e s  from b e c o s i n g  +f a l l y  a c g r a t e d .  It might also 
- - 

b e  t h e  case t h a t  t h e s e  d i s t r a c t o r  tasks produced a c t x v a t i o n  o F -  - 
aatomatic p r o c e s s e s ,  r e s u l t i n g  i n  i n t e r f e r e n c e ,  



c a p a c i t y  (Broadbent, 1958)- It has beem g e n e r a l l y  r e c o g h i z e d  

t h a t  humans h a r e  a l i m i t e d  c a p a c i t y  to process i n f o r a a t i o a .  It 

was p r e v i o u s l y  a rgued  t h a t  the four movements of the sequence 

vere w i t h i n  t h i s  limited c a p a c i t y ,  T h i s  a rgument  was based on 

t h e  f i n d i n g  that i n t e n t i o n a l  s u b j e c t s  were a h a  to recall a l l  

f o u r  norements ,  a f ? dling replicatsa in the Fresent s t u d s  

However, when t h e  t a r g e t  mollemeats of t h e  segoence vere combined 

w i t h  t h e  d i s t r a c t o r  t a s k s ,  it is p o s s i b l e  t h a t  t h i s  c a p a c i t y  is 

exceeded.  'Phis s a y  hare r e s u l t e d  i n  i n f o r m a t i o n  b e i n g  los t ,  

producing p o o r e r  recall- 

The results fro8 the present  study, a s  i n  Exper iment  1, 

d e m o n s t r a t e d  that incidental l e a r n i n g  o c c u r r e d  u n d e r  *sabspanm 

i n f o r m a t i o n  l o a d ,  T h e  p r e s e n t  findings, using a d i f f e r e n t  

movement sequence ,  uere also i d e n t i c a l  with t h o s e  of lWperF.Bnt 

1. I f  the p o s i t i o n  measare scores for  both i n t e n t i o n a l  and 

incidental c o n d i t i o n s  are t-ransformed to percentage scores the 

similarities become r e a d i l y  a p p a r e n t .  For i n c i d e n t a l  l e a r n e r s  

t h e  mean scores' vere 60% a n d  60.5% fo r  Bxper iments  1 and  3, 

respectively. Under i n t e n t i o n a l  l e a r a i i g  c o n d i t i o n s ,  the nean 

scores were 95% a n d  l O O X  f o r  E x p e r i m e n t s  1 a n d  3, r e s p e c t i v e l y ,  

T h e  e v e n t  'scores, however, are not as cons i s t en t  between 
- - - -  - - - - - - - - 

e x p e r i n e n t s .  The t r a n s f o r m e d  mean scores v e r e  60% a n d  42.7% f o r  
# 

- 

Experiments 1 and 3, r e s p e c t l r e l y .  ~ l e v e r t h d e s s ,  these %dings  

d o  p r o v i d e  e v i d e n c e  that i n c i d e n t a l  l e a r n i n g  qpder  these task 
+ 



c o n d i t i o n s  is f a i r l y  robust. 



. - 
?he purpfiose o f  the e x p o r i a e a t s  described was to  i n v e a t i g a  te 

h a  number af mowomate, practice, and rehearsal influence t h e  

acq o i s i t i o n  of psychomotor behariour  ande r i n c i d e n t a l  and 

i n t e n t i o n a l  lesraiag conditions. In t h i s  secthn the general- 
-- 

f i n d i n g s  of the t h r e e  experiments are  reviewed,  w i t h  comparison 

to prerfoas research and p o s s i b l e  t h e o r e t i c a l  explanations, 

- -*, iEr- iatte ~ ~ 3 r ~  e- 
- - - the -i?alrCe - 

of ' b t e n t i o n  to l e a r s *  and the role of i n s t r t c t i o n s  t o  learn in 

psychamator learning.  

In general, subjects given i n s t r n c t i o n s  to l e a r n  r a c a l l  

more ioresents of a sequence than sebjects rho are m e r e l y  

exposed to t h e  movement seqnence by means of an o r i e n t i n g  task. 
- - - - -  - 

T h i s  f i n d i n g  i s  consistent w i t h  many e a r l i e r  verbal  studies -. 

( 4 ~ r r a y  & Ore, 1974; Pastaan  & Adams, 1957, 1958; ~ostmaj6,. 

A d a m ,  t p h r ,  1956; Shellers, 1923). This super ior i ty  for 

intentional learaiag was e v e n  more pronooaazd as the number of 

t r i a l s  increased, a f i d h g  c o n t a t y  to #at p r e r i o o s l y  
.. 

demaastratad by Dickinsorh ( I  977). 

I a a l j a i s  of the effects foosd i n -  the s t u d i e s  



- 

was n o  e v i d e n c e  of arty i n d e p e n d e n t  v a r i a b l e  p r o d o c i n g  effects i n  
-- -- - 

the dpposX€e ciXr%ct3ons under i n ~ i d ~ n t a l  and i n t e n t i o n a l  

learning c o n d i t i o n s ,  

The o b s e r r a t i o n  t h a t  t h e  i n d e p e n d e n t  ' b a r i a b l e s  produced 

effects i n  t h e  sase d i r e c t i o n s  seers to ,  be c o n s i s t e n t  w i t h  

Postman 's 41964) c o n c l a s i o a  t h a t  i n c i d e n t a l  and i n t e n t i o n a l  

l earning  are f u n c t i o n a l l y  and  concep t a a l l  y e g u f r a l e n t ,  T h i s  

concfusioo i i p f i e s  that  any ilifferences between inciaentar and 

i n t e n t i o n a l  learning are q u a n t i t a t i v e ,  n o t  q u a l i t a t i v e  i n  n a t u r e  

{ ~ L a o g l i n ,  1965). It f o l l o u s  t h a t  t h e r e  is no j q s t i f i c a t i o n  for - 

a r g u i n g  t h a t  i n c i d e n t a l  a n d  i n t e n t i o n a l  learning r e p r e s e n t  two 

qualitatively d i f f e r e n t  t y p e s  of l e a r n i n g .  One might  argue, 

basqd on t h e  findings ad Exper iment  3, t h a t  t h e  i n t e n t i o n a l  

subjects s i ~ p l y  engage i n  m e d i a t i n g  a c t i v i t y  t h a t  is e f f e c t i v e  

f o r  a h i g h e r m  l e v e l s  of learning-\These m e d i a t i n g  a c t i v i t i e s ,  

s u c h  a s  rehearsal aad raeaoaic strategi-es lfte fabei l iag,  are 

i m p o r t a n t  fo r  t h e  subsequent s e r i a l  recalf of the movement 
4 

seq Pence, B e r e r t h e l e s s ,  the implf  c a t i o n  t h a t  i w i d s n t a l  and ti 

\ < 
i n t e n t i o n a l  l e a r h i n g  r a p r e s e a t  o n l y  dke ty&e of l e a r n i n g  may''& 

6asty.  Marray. and Ore (1974) h a r e  presented e v i d e n c e  t h a t  is 

i n c o n s i s t e n t  w i t h  Post.aa*s c la i . ,  They f o u n d  t h a t  b o t h  C 

i n c i d e n t a l  aad h t e n t i o n a r  paired associate v e r b a l  l e a r n i n g  are 

i n t e r v a l .  The coac los ion  as t o  whether i n c i d e n t a l  and  
- - - - - - - - - - - - - - - 

i n t e a t i w a l  leareing i n r o l r e s  d i f f e r e n t  u n d e r l y i n g  mechanisms 

awaits further i a v e s t i g i s t i o n .  



Based on tke f i a d h g s  of numerous i n r e s t i g a t i o l a s ,  P o s t m a n  - 

f tWiw arque& tfmt &nbmt per selras no sfg&fimmt-- - 

l e a r n i n g .  B e  s u g g e s t e d  t b a t  i n s t r w t i o n s  t o  learn t r i g g e r  

r e s p o n s e s  to the e x p e r i m e n t a l  i n f o r m a t i o n  u h i c h  are f a v o u r a b l e  

t o  learning. A r g u i n g  from this a s s o c i a t i o n i s t i c  s c h o o l  of 

thought ,  Postman proposed t b a t  t h e  sost adeqaa te t h e o r e t i c a l  

e x p l a l ~ t i o n  o f  resu l t s  from i n c i d e n t a l  learning s t u d i e s  was t h e  

dLf ferantial cne- pradacing hypothesis, rhis hypothesis h o l d s  

t h a t  t h e  a m u n t  and c h a r a t e s i s t i c s  of learning depends on  the  

r e s p o n s e s  - i n c l u d i n g  categorizing responses such as naming and 

label l ing,  other responses e l i c i t e d  by s t i ~ u l a s  g e n e r a l i z a t i o n ,  

a n d  other responses s e r v i n g  a s  associative links asong u e ~ b e r s  

of a series- v h i c h  occur d a r i n g  exposure to the e x p e r i m e n t a l  

material (cf. BcLaughlin,  1965)- T h e s e  r e s p n s e s  a r e  seen as 

a c t i n g  as essential cues n e z a t i n g  r e c a l l  on a r e t e n t i o n  test. 

According t o  t h i s  h y p o t h e s i s ,  i n t e n t i o n a l  l e a r n e r s  are e x p e c t e d  

t o  g i v e  sore f r e q a e n t  and h i g h e r  i n t e n s i t y  d i f f e r e n t i a l  

responses t o  t h e  e x p e r i m e n t a l  m a t e r i a l ,  a n d  are more likely t o  

rehearse t h e s e  d i f f e r e n t i a l  responses. Nost of the present 

f i i i d i n g s  are not c o n s i s t e a t  with t h e , d i f f e r e a t i a l  c u e p r o d o c i n g  . 
- 

h y p o t h e s i s .  These consistencies and i n c o n s i s t e n c i e s  ui 11 b e  

discussed i n  the n e x t  few p a r a g r a p h s ,  

The general  f i ndiag t h a t  i n t e n t i o n a l  l e a r n i n g  f s saperior 

to incidental lmr s imgpsoppor t s  t h e m o t i o n  that these learneta 
- - 

are g e n e r a t i n g  more f r e q a e n t  and  i n t e a s e  d i f f e r e n t i a l  r e s p o n s e s ,  

Par t h e r  evidence for t h e  d i f f e r e n t i a l  cee-prodsciag hypothesf  s 



is prorkilea by Z x p  iseat 3 ,  Blocking m e d i a t i n g  activity, t h u s  L 
the d i f f e r e n c e s  betueen tBe two iastructional groups 

d i s a p p e a r i n g .  ff owever ,  not only d i d  t h e  d i f f e r e n c e s  d i s a p p e a r ,  

- b o t h  instra&tiolral. groaps e x h i b i t e d  a decrease Fa t h e  number of 

correct movements zeealled, T h i s  finding s u g g e s t s  t h a t  when t h e  

d i f f e r e n t i a l  responses generated by the or ient ing  t a s k  ander 

i a c i d e a t a l  leas Ding conditions.. are hloc Led; l e a ~ n i n g  is 

adversely affected, 

~ofortonately, the differential c u e p r o d u c i n g  h y p o t h e s i s  is  

open to criticism, Bany a u t h o r s  h a r e  argued that any r e s e a r c h  
L 

finding nag be  e x p l a i n e d  on an adhoc  basis a s  correlates of t h e  

pattern of r e s p o n d i n g  generated by d i f f e r e n c e s  i n  instructions 

t o  learn ( I lcLaogl in ,  196.5: Saltzman 6 Carterette, 1959) - 
However, e v e n  i f  the c ~ e - ~ r o d a c i n ~  hypothes i s  d i d  not h a r e  these 

ptobleas ,  so le  cf the p r e s e n t  f i n d i n g s  are d i f  f icalt to e x p l a i n  

i n  terns of t h e  differential cue-producing h ~ p o t h e s i s ,  ?or 

era a p l  a, early formalations of the h y p o t h e s i s  sagges t ed  t h a t  . 
i n c i d e n t a l  l e a r n i n g  shorrld be l i m i t e d  to a feu items and t h u s  

r e s u l t  i n  less . i n t r a l i s t  generalizations (Postman L Adam, 1957; 

Postman, Adaas ,  15 P h l l i p s ,  1955) - It follous that i n c r e a s e s  i a  

t h e  amount of i n f o r m a t i o n  should h a r e  a less adverse effect on 

incidental l earn iag  thae i n t e n t i o n a l  learning (Postnan 8 Adams, 

that i s r e a s e s  i n  t h e  s i z e o f  t h e  roveBent  sequkce had an 
- 

> 

adwerse effect on both i m c i d e n t a l  am3 intentional l earning .  



- - 

Fur thermore .  the findings of Exper iment  2 .are  i n c o . s i s t e n t  & t h  

t h i s  h y p o t h e s i s .  Postman, Adams, and  P h i l i p s  (1935)  argued t h a t ,  

for  i n c i d e n t a l  l e a r n e r s ,  d i f f e r e n t i a l  responses are likely t o  

o c c u r  d a r i n g  i n i t i a l  erposure t o  the experimental iaf ormation- 

T h e r e f o r e ,  it follous that further e x p o s u r e  s h o u l d  be of little 

benefit t o  t h e  incidental learners. I n  Bxperimemt 2 ,  repeated 

e x p o s u r e  t o  t h e  m o r e s e n t  s e q u e n c e  resulted i a  a s t a t i s t i c a l l y  

significant g a i n  5n the recall, Thus, t h e r e  appears t o .  be sore 

d o u b t  t h a t  Pos tman 's  thecrreUca1 hypothesis As a d e q u a t e  to a 

explain all t h e  p r e s e n t  i n c i a e m t a l  psychomotor  l e a r n i n g  results. 
- 

It may be argued, o n  t h e  basis of the p r e s e n t  

exper inenta t ion  and p r e r i o ~ s  research, t h a t  t h e r e  is s a f f i c i e n t  

evidence t o  indicate that i n t e n t  per  se h a s  no s i g a i f i c a a t  ' 

effect o a  l e a r n i n g ,  It appears t h a t  i n t e n t i o n  t o  l ea rn  o p e r a t e s  

, i n  a n  i n d i r e c t  manner, The i n s t r u c t i o n s  t o  learn operate t o  - 

o r i e n t  t h e  subject  t o  t h e  a p p r o p r i a t e  i n f o r m a t i o n  and encourage 

s u b  jects t o  engag>e i n  cogai t ire p r o c e s s e s  which p r o d u c e  

l e a r n i n g ,  Hhen the a p p r o p r i a t e  l e a r n i n g  opera tioos or processes 

a r e  b l o c k e d ,  as ia Brtper iaent  3, t h e  d i f f e r e n c e s  b e t w e e n  

i n s t r a c t i o n a l  c o n d i t i o n s  a r e  eliminated. 

I n  l i n e  w i t h  t h e  p r e v i o u s  argoment ,  i n c i d e n t a l  l e a r n i n g  

o n l y  o c c u r s  a s  a b ~ - p r o d e c t  of t h e  r e s p o n s e s  or  o p e r a t i o n s  t h a t  

are a c t i v a t e d  fro. perforrfag the o r i e n t i n g  task, Postman (1966) 
- - - 

< 

snggested t h a t  t h e  o t i e a t i n g  t a s k  might  produce responses which 
- - - -  -- - -  - - 

a a x i m a l l p  f a c i l i t a t e  a s s o d a t i r e  l e a r n i n g ,  t h u s  a c h i e v i n g  the 

saae resalts a s  i n s t r n c t i a n s  t o  l e a r n ,  This idea was e x t e n d e d  by 



E a g l e  a n d  H e l l i k e n  (1974) , They argued t h a t  t h e  o r i e n t i n g  t a s k  

asserted t h a t  b y  selecting an app rop r i a t e  o t i e a t f  n g  task one 

s h o u l d  be able to  o b t a i n  incidental ' l e a r n i n g  t h a t  is superior t o  

Rordinarya intentional l e a r n i n g .  E a g l e  and M u l l i k e n  f aqnd t h a t  

h a v i n g  s u b j e c t s  rate ' u o r d s  on a n  a f f e c t i v e  scale (pleasant / 

unpleasant) resulted i n  subseqaeat  s~per ior  i m c i d e n t a l  recall 

compared t o  intentional sabjects instroctea aerely  k u  meme~ize 

t h e  words, These f i n d i n g s  p r o v i d e  a d d i t i o n a l  e v i d e n c e  t h a t  

i n t e n t i o n  is n o t  a necessary c o n d i t i o n  for learning, 

Although the effects of t h e  orienting t a s k  on  t h e  

r e l a t i o n s h i p  between i ~ c i d e n t a l  and  i n t e n t i o n a l  l e a r n i n g  have  

' n o t  been i n v e s t i g a t e d ,  H O  and Shea (1979) d i d  show t h a t  

manipulating the orienting task results in v a r y i n g  levels of 

i n c i d e n t a l  learning. T h e i r  r e s a l t s  imply  t h a t  a c t i v i t i e s  which 

cause the s u b j e c t  t o  engage i n  effective l e a r n i n g  operations are 

i r p o r t a n t  d e t e r u n a n t e  i n  l e a r n i n g .  I n  the p r e s e n t  s t u d y ,  it may 

be t h e  case t h a t  t h e  orienting t a s k  employed t o  e x p o s e  subjects 

to the movement sequence d i d  n o t  a c t i v a t e  t h e  e f f e c t i v e  l e a r n i n g  

o p e r a t i o n s .  T h i s  argument i m p l i e s  that the differences between 
t 

experimental f i n d i n g s  may be a f a c t o r  of how t h e  orienting task, 
m 

experimental material, and the &dependent v a r i a b l e  imteract t o  

activate processes t h a t  are a e c e s s a r  y for l e a r n i n g -  

- - -  -- 
-- 

instructions t o  l e a r n  are an  important p a r t  of t h e - c o n d i t i o n s  

which s h o a l d  be  i d e n t i f i e d - -  i a r e s t i g a t i o n s  of l e a r n i n g .  In 



general, s u b j e c t s  g iven  i n s t r e e t i o n s  to femn are suprim fa - - 

recall to snhjects aere ly  eqmsd h*n lanr i rarr+r l -b~ -  - - 

means of an o r i e n t i n g  t a s k ,  Since there was no evfdeace t h a t  

independent v a r i a b l e s  produce  effects i n  o p p o s i t e  directions, it 

night b e  argued  that i n c i d e n t a l  and  i n t e n t i o n a l  psychomotor 

learning a r e  gorerned  by t h e  saae underlfiag processes. Pinally, 

w i t h  regard to  the f i n d i n g s  of Lxperiment 3, t h e r e  a p p e a r s  t o  b e  
/ 

evidence t o  s u b s t a n t i a t e  P o s t a a n ~ s  (1964) a s s e r t i o n  that i n t e n t  

p e r  se is n o t  a significant factor i n  learning. It  is a p p a r e n t  

t h a t  i n s t r u c t i o n s  t o  learn encourage  subjects to  e n g a g e  i n  

c o g n i t i v e  a c t i v i t y  t h a t  is a p p r o p r i a t e  for effective l e a t n i n g - ,  

and that uhen s u c h  activity is blocked, learning d e t e r i o r i a t e s .  
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APPENDIX A - 1  

P o s i t i o n  A n a l y s i s  o f  I ' a r i a n c e  T a b l e :  Exper imen t  1 

S o u r c e  o f  V a r i a n c e  Sum o f  S q u a r e s  DF Mean S q u a r e s  F 

- 
S =  S u b j e c t s ,  I =  I n s t r u c t i o n s ,  M= Movements . 



Event Analysis of variance Table: Experiment 1, I 

Source of Variance Sun of Squares DF Mean Squares F 

S= Subjects, I =  Instructions, M= Movements 



P o s i t i o n  

APPENDIX A - 3  

Analys is  o f  .?Tariance Table:  Experiment 2 

Source o f  Variance Sum o f  Squares  DF Mean Squares,  

MEAN 1 5 0 0 . 6 2  1 1 5 0 0 . 6 2  2 4 9 . 5 2  

I 

S* Sub jec t s  , I = I n s t r u c t i o n s ,  T=Tr ia l s  

* *  pC.01  



, Appenbrxft-6-- -- - - - - - 

Event Analysis of Variance Tab le :  Experiment 2 

Source o f  Variance Sum o f  Squares DF Mean Squares  F 



APPENDIX A - 5  

P o s i t i o n  A n a l y s i s  o f  Va r i ance  T a b l e :  Experiment 3 

Source  o f  Var iance  Sum of  Squares  DF Mean Squares  F 

hf EAN 

S= S u b j e c t s ,  I =  I n s t r u c t i o n s ,  D= D i s t r a c t o r  Tasks  



A P P E W U  A 4  - - -- --- 

Event A n a l y s i s  o f  Va r i ance  Tab l e :  Experiment 3- 

Source  o f  Va r i ance  Sum o f  Squa re s  DF Mean Squa re s  F 

S = S u b j e c t s ,  I = I n s t r u c t i o n s ,  D = D i s t r a c t o r  Tasks  



Appendix B-1 

movement sequence size condition in Experhent 1 

Position 

4 movements 

7 movements 

11 movements 

Intentional 

4 movements 

7 movements 

I1 movements 

Note -%ximum error- 10 



Appendix B-2 , 

~ - - 
b b k r  of e r r o r s  for-iiiacfi ser fa l  p o s i t i o n  

in each t r i a l  condi t ion  i n  E e n t  2 
* 

Group 

Position 

1 2  3 4 5 6 7 8 9 1 0  11 1 2 1 3  1 4  15 

I n c i d e n t a l  

2 t r i a l s  

10 t r i a l s  4 

I n  t e n t  Tonal 

2 t r i a l s  2 

10 t r i a l s  0 

Sote maximum er ro r=  10 



Appendix B-3 - - 

Number of e r r o r s  for each serial p o s i t i o n  - - -  when - - 

mediating a c t i v i t y  w a s  blocked i n  Experiment 3 

Position 

Group 1 2 3 '  4 

Inc iden ta l  

unblocked 

blocked 

I n t e n t i o n a l  

unblocked 

blocked 




