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The aim o f  t h e  p r e s e n t  s tudy is to a s c e r t a i n  a s  to 

how previous  v i s u a l  experience. feedback cond i t ions ,  and 

t a s k  complexity a f f e c t s  shcr t - term r e t e n t i o n  o f  a l i n e a r  

p o s i t i o n i n g  t a s k .  

A v a r i e t y  o f  movements have been s t u d i e d  by psychologis t s  

i n  t h e  p a s t  t w o  decades. I t  inc ludes  d i s c r e t e  graded mov~ments 

invo lv ing  manipulat ion o f  a  l e v e r  o r  a  s l i d e .  I t ehas  been 

g e n e r a l l y  r epor t ed  t h a t  a  simple movement involves  t w  t ypes  

o f  movement cues .  i . e . ,  l o c a t i o n  and d i s t a n c e  cues. I n  

behavioural  s t u d i e s  o f  movement, l o c a t i o n  and d i s t a n c e  

i n f o m a t i o n  a r e  i s o l a t e d  by changing t h e  s t a r t i n g  p o s i t i o n  

of r e c a l l  of a  movement and subsequently demanding r e c a l l  

o f  e i t h e r  t h e  end p o i n t  o f  c r i t e r i o n  movement o r  t h e  t g t a l  

e x t e n t  o f  movement. It has  been reported t h a t  t a r g e t  

l o c a t i o n s  a r e  b e t t e r  r e t a i n e d  o v e r  an u n f i l l e d  r e t e n t i o n  

i n t e r v a l  and a r e  bubject  to i n t e r f e r e n c e  from t h e  a t t e n t i o n  

demanding t a s k s .  Dis tance information,  on t h e  o t h e r  hand, 

is  spontaneously l o s t  w i t h  l a p s e  o f  t i m e  and a t t e n t i o n  demandin< 

$asks show l i t t l e  o r  no i n t e r f e r e n c e  in  i t s  r e t e n t i o n .  59.64 

Yoreover, i t  has  been suggested t h a t  l o c a t i o n  information 

i s  coded in  terms o f  motor k i n e s t h e t i c  cues. 206 s ince,  no 

k i n e s t h e t i c  sensary  system is r e a d i l y  a v a i l a b l e  f o r  t h e  

coding o f  d i s t a n c e  information,  non motor cues such a s  

v i s u a l  imagery a refsugges ted  to be necessary f o r  its 



Coding. 88089 it h a s  a l s o  been repor ted  t h a t  s u b j e c t  def ined  

( p r e s e l e c t e d )  movemt-nt i s  more p r e c i s e l y  coded than 

experimenter def ined  (cons t ra ined!  movement. There a r e  thu 

explana t ions  f o r  t h e  prc.cise coding o f  presc-lected movements. 

  ones^^ found t h a t  s u b j e c t s  reproduced movement e x t e n t  

p r e c i s e l y  from both v a r i a b l e  and cons tan t  s t a r t i n g  poin ts .  

He proposed t h a t  i n t e r n a l  e f f e r e n c e  commands genera ted  f o r  

r e c a l l  o f  movtment may be c e n t r a l l y  monitored and compared 

t o  t h e  s t o r e d  e f f e r e n c e  copy o f  the c r i t e r i o n  movement f o r  

a c c u r a t e  r e c a l l .  In  p r e s e l e c t e d  condi t ion,  i n  which t h e  

s u b j e c t  has  g o t  p r i o r  knowledge o f  movement ex ten t ,  e f f e r e n t  

d i scha rge  is s t o r e d  as an e f f e r e n c e  copy; whereas i n  

cons t r a ined  cond i t ion  t h e  s u b j e c t s  do not  have a c c u r a t e  

e f f e r e n c e  copy in  t h e  absence of p r i o r  knowledge o f  

movement e x t e n t  and, t he re fo re ,  they show i n f e r i o r  r e c a l l .  

Stelmach, K e l  so  and  all aceQ4 d isagreed  f  rum t h e  prev ious  

explanat ion t h a t  c e n t r a l l y  monitored ef f  e rence  copy could 

s e r v e  a s  a  coding mechanism. They argued t h a t  e f f e rence  

copy is d i s t u r b e d  i n  case  o f  i s o l a t e d  l o c a t i o n  which is 

s t i l l  b e t t e r  r e c a l l e d  than  distance. I t  means t h a t  

e f f e r e n c e  copy a lone  cannot be  a  s u f f i c i e n t  explanat ion 

f o r  codlng movimen't. They proposed t h a t  p r e s e l e c t i o n  

f u n c t i o n s  a s  a  c o r o l l a r y  d i scha rge  mechanism due to which 

i n t e r n a l  information flows from motor to sensory system, 

which is p re - sc t  f o r  t h e  recapt ion  o f  feedback information.  

A major  drawback o f  this hypo thes i s  i s  t h a t ,  it does no t  



t a k e  i n t o  account t h e  planning process  o c c u r r i n g  p r i o r  to  

t h e  genera t ion  of  support ing s i g n a l s .  These t w  motor views 

could n o t  expla in  t h e  b e t t e r  coding o f  p r e s e l e c t i o n  

s a t i s f a c t o r i l y .  ~ o s t  o f  t h e  motor mmory experiments have 

been performed on b l indfo lded  s i g h t e d  sub jec t s .  I t  is 

s a i d  t h a t  even when a  s i g h t e d  person c l o s e s  h i s  eyes  h e  

cannot g ive  up t h e  u s e  o f  v i s u a l  imagery. In  view o f  t h i s  

t h e  s tudy o f  t h e  role o f  v i s u a l  imagery i n  motor memom 

h a s  r e c e n t l y  assumed g r e a t e r  i m ~ o r t a n c e .  Stelmach. 

Kelso and  alla ace,'^ and.  ones'^ overlooked t h e  role of 

v i s u a l  imagery i n  motor memly. 

Kelso and ~ a l l a c e l ~ ~  made an at tempt  to b r ing  o u t  an 

e c l e c t i c  view o f  t h e  b e t t e r  reproduct ion o f  p r e s e l e c t e d  

movement by having the j o i n t  c o n t r i b u t i o n  o f  c o g n i t i v e  and 

motor explana t ions .  They have emphasized t h e  r o l e  o f  

' imagery'  o r  ' p l a n '  i n  b e t t e r  reproduct ion o f  movement. 

The r o l e  of  augmented and a t t enua ted  feedback has-:also 

been s t u d i e d  i n  t h e  p rocess ing  o f  k i n e s t h e t i c  i n f o n a t i o n .  

~ o s n e r ~ '  r epor t ed  t h a t  v i s u a l l y  guided movements a r e  b e t t e r  

r e t a i n e d  o v e r  sbrt r e t e n t i o n  i n t e r v a l s  and a r e  s u b j e c t  t o  

i n t e r f e r e n c e  f r o m  a t t e n t i o n  demanding t a sk .  Blind 

movements, on t h e  o t h e r  hand, show s u b s t a n t i a l  f o r g e t t i n g  

even o v e r  u n f i l l e d  r e t e n t i o n  i n t e r v a l s .  In subsequent 

s t u d i e s .  it i s  supported t h a t  a d d i t i o n a l  feedback he lps  

i n  r e t e n t i o n  and v i s i o n  i s  found to be more e f f e c t i v e  than 



o t h e r  sensosy moda l i t i e s .  271 12" 212 These s t u d i e s  

undoubtedly suppor t  the dominance o f  v i s u a l  r e f e rence  

system in  movement l e a r n i n g  o f  s i g h t e d  people .  

Movement complexity a l s o  af f e c t s  t h e  r e t e n t i o n .  

Glencross  13? r e p o r t e d  t h a t  when response complexity i s  

increased  i n  terms o f  the number o f  sets o f  response u n i t s  

t h a t  have to b e  organized  i n t o  a sp i t io - tempora l  sequence. 

t h e  response l a t ency  correspondingly increased .  

I n  t h i s  s tudy ,  t h r e e  experiments have been 

repor ted .  H e r e ,  an a t tempt  h a s  been made t o  examine t h e  

r o l e  of v i s u a l  imagery, feedback, and t a s k  complexity in 

shor t - term menlory o f  movement. 

Experiment I involved shor t - term r e c a l l  O f  l o c a t i o n  

and d i s t a n c e  informat ion i n  a c t i v e  and p a s s i v e  movement 

modes with and without  p r e s e l e c t i o n .  The sample cons lsted 

o f  224 s u b j e c t s  (112 s igh ted  and 112 b l i n d ? .  Th i s  

experiment r e q u i r e d  a 2 x 2 x 2 x 2 x :! f a c t o r i a l  design 

invo lv ing  groups ( s i g h t e d / b l  ind!, modes of movement 

p r e s e n t a t i o n  ( a ~ t i v e / ~ a s s i v e ) ,  p r e s e l e c t i o n  (preselected/ 

constra ined! ,  informat ion ( loca t ion /d is tance! ,  and sectors 

( shor t / long  1. The dependent v a r i a b l e s  were a b s o l u t e  e r r o r ,  

i. e. ,  t h e  mean o f  un-signed mis-matches: v a r i a b l e  e r r o r ,  

i. e., t h e  s t anda rd  d e v i a t i o n  o f  a l g e b r a i c  mis-matches; 

and cons t an t  e r r o r ,  i. e., t h e  moan o f  a l g e b r a i c  mis-matches 

?+ mis-match r e f e r s  t o  t h o  d i f f e r e n c e  between tk s tanda rd  



and reproduc t ion  responses  recorded in  cen t imeters .  In  

a d d i t i o n ,  execut ion  t ime  and movement t ime were a l s o  

recorded.  A l i n e a r  p o s i t i o n i n g  t a s k  c o n s i s t i n g  o f  a  60 an 

l o n g  r e c t a n g u l a r  metal  b a r  mounted with a n e a r  f r i c t i o n l e s s  

moving l e v e r  w a s  used.  23 3 o r  the r e c ~ r d i n g  o f  execut ion 

' t i m e  and movement time, t w o  e l e c t r o n i c  t i m e r s  were a t t a c h e d  

to it. Only r i g h t  handed male s u b j e c t s  were inc luded  in  

t h e  sample. The r e s u l t s  show t h a t  an a c t i v e  movement i s  

b e t t e r  reproduced than  p a s s i v e  movement, t h e  l o c a t i o n  cue 

shows l e s s  v a r i a b i l i t y  and i s  more p r e c i s e l y  coded than 

t h e  d i s t a n c e  cue. In s h o r t ,  both t h e  groups,  i . e . ,  b l i n d  

and s igh ted ,  d i f f e r  i n  p rocess ing ,  s t o r a g e  and r e t r i e v a l  

o f  movement informat ion i n  s e v e r a l  ways. 

I n  Experiment I1 ,an  a t tempt  has  been made t o  

a s c e r t a i n  t h e  r o l e  o f  feedback i n  motor l e a r n i n g .  In  a l l ,  

224 s u b j e c t s  (112 s i g h t e d l 1 2  b l ind !  p a r t i c i p a t e d  i n  this 

experiment.  E 2 x 2 x 4 x 2 f a c t o r i a l  des ign  having groups 

( s i g h t e d b l i n d ! ,  p r e s e l e c t i o n  (preselect~d/constrained!, 

feedback c o n d i t i o n s  (auditory/proprioceptive/both audi to ry  j 

and p r o p r i o c e p t i v e  p r e s e n d b o t h  aud i to ry  and p r o p r i o c e p t i v e  

a b s e n t ) ,  and s e c t o r s  ( sho r t / l ong  ! was used. The appara tus  

u sed  i n  t h i s  experiment was t h e  same a s  used  i n  

Experiment I. ~ d d i t i o n a l  arrangements were made to 

man ipu la t e  the feedback. The performance o f  t h e  tw 
, 

groups were very  d i f f e r e n t  i n  t h e  augmented and a t t e n u a t e d  

feedback oondi t ions .  Moreover, t h e  s i g h t e d  group show t h e  

< -  
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-. u s e  of  v i s u a l  r e f e rence  system which f a c i l i t a t e d  t h e i r  

r e c a l l  on p r e s e l e c t e d  cond i t ion ,  while t h e  b l i n d  group, 

could  n o t  a v a i l  t h e  f a c i l i t y  o f  p r e s e l e c t i o n  more 

e f f e c t i v e l y  . 

~ x p e r i m e n t  I11 h e s  been conducted to f i n d  o u t  a s  to 

how t h e  response complexity is r e l a t e d  t o  short- term r e c a l l  

o f  a l i n e a r  movement. 112 s u b j e c t s  ( 5 6  s i g h t e d  and 56 

b l i n d !  vo lunteered  i n  t h i s  experiment. A 2 x 4 x 2 

f a c t o r i a l  des ign  involving groups (s ighted/bl  i n d ) ,  

experimental  cond i t ions  (Ho r izonta l -Hor izonta l ,  ho r i zon ta l -  

v e r t i c a l ,  v e r t i c a l - v e r t i c a l  , v e r t i c a l - h o r i  zon ta l  ) , and 

s e c t o r s  ( sho r t / l ong)  was used.  The appara tus  used in  t h i s  

experiment was t h e  same a s  i n  e a r l i e r  experiments. Resu l t s  

o f  t h i s  experiment show t h a t ,  though, t h e  s h o r t  movements a r e  

ove res t ima ted  and t h e  l o n g  ones  a r e  underest imated,  such 

e f f e c t s  a r e  n o t  s i m i l a r  i n  t h e  b l i n d  and s i g h t e d  groups. 

In s h o r t ,  t h e  r e s u l t s  o f  t h e  a b v e  mentioned 

3 experiments throw l i g h t  on t h e  rule o f  v i s u a l  exper ience,  

k i n e s t h e s i s ,  feedback, and response complexity in coding, 

s to rage ,  and r e t r i e v a l  o f  movement informat ion.  


