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S U M M A R Y  

T h e  present research work consists o f  3 experiments 

which aim at comparing sighted and congenitally b l i n d  subjects 

for their  retention o f  discrete graded movements recalled at 

short delays. The major objective o f  t h i s  comparison i s  t o  

throw l i g h t  on the role o f  visual system i n  coding and 

retention o f  various motor informations. 

A given simple movement provides two basic informations 

concerning change i n  the position o f  the limb or t h e  body, i.e. 

location and distance. Location re fers  t o  the exact end 

position o f  the movement, while distance s igni f ies  the to ta l  

extent o f  movement between the  starting point and the 

criterion target. In an isolated location task,  a subject 

i s  required t o  reproduce the exact end position o f  the mvement 

from a point other than the original starting point used for 

learning the movement. On the other hand, i n  an isolated 

distance task the subject i s  required t o  reproduce the  to ta l  

extent o f  the movement from a point other than the original 

starting point used for learning the movement. Thus .  i n  the 

isolated location condition a distance cue i s  held unreliable, 

while i n  the isolated distance condition a location cue i s  

held unreliable. These movements have also been categorized 

otherwise as subject defined (preselected) or experimenter 

defined (constrained). In the preselected condition the 



t a r g e t  is chosen by t h e  sub jec t s  and i n  t h i s  case  they g e t  

information about terminat ion of t h e i r  movement p r i o r  t o  i t s  

i n i t i a t i o n .  Constrained movements are exploratory i n  na ture  

and t he  t a r g e t  i s  determined by t h e  experimenter, i . e .  a 

sub jec t  knows about t h e  terminat ion of a movement only when 

he meets t h e  s t op  peg. 

I n  a l l  the  t h r ee  experiments a l i n e a r  s l i d e  was 

employed t o  gauge t h e  reproduction e r ro r s  of t h e  sub jec t s  

f o r  t h e i r  hor izon ta l  hand movements. The reproduction errors 

were measured i n  terms of ( a )  absolute  e r ro r ,  i . e .  the  mean 

of unsigned mismatches, (b) va r iab le  e r ro r ,  1. e. t h e  standard 

devia t ion  of a lgebra ic  mismatches, and (c)  constant  e r ro r ,  

1.e. the mean of algebraic  mismatches. A mismatch r e f e r s  t o  

t h e  d i f ference  between t h e  c r i t e r i o n  and reproduction 

responses recorded i n  cent imeters .  

Experiment I dea l s  with short-term r e c a l l  of locat ion  

and d i s tance  t a r g e t s  which were e i t h e r  p rese lec ted  o r  

constrained.  A 5-way f a c t o r i a l  design ( 2  x 2 x 2 x 2 x 2)  wae 

employed t o  examine t he  e f f e c t s  of groups ( s i g h t e d  o r  b l i nd ) ,  

i n f o m a t i o n s  ( loca t ion  o r  d i s t ance) ,  p rese lec t ion  (prese lec ted  

o r  constr&ined),  t a r g e t s  (short-5-10 c m  o r  long-20-25 c m ) ,  md 

re t en t i on  i n t e r v a l s  ( 5  o r  90 sec). I n  each of these 32 

condit ions 5 new subjects w e r e  assigned who received 5 t r i a l 8  

of t he  same experimental condit ion.  I n  a l l  80 bl indfolded 

s igh ted  and 80 congeni ta l ly  b l i nd  male adu l t s  pa r t i c i pa t ed  i n  

t h i s  experiment. 



I n  Experiment I1 t h e  e f f e c t  of p r i o r  motor a c t i v i t i e s  

involving loca t ion  has been s tud ied  on short-term r e c a l l  of 

loca t ion  and d i s tance  t a rge t s .  A 5-way within sub jec t s  

experimental design ( 2  x 2 x 3 x 3 x 3) cons i s t ing  of groups 

( s igh ted  o r  b l i n d ) ,  informations ( loca t ion  o r  d i s t ance) ,  

r e ten t ion  i n t e r v a l s  ( 5 ,  10 o r  50 sec), t a r g e t s  (10. 20 o r  

30 c m ) ,  and p r i o r  a c t i v i t i e s  (012 o r  4) was employed. I n  

t h i s  design f i r s t  two f a c t o r s  were manipulated between groups, 

i.e. 7 new sub jec t s  were assigned t o  bl ind-locat ion,  blind- 

dis tance,  s ighted-locat ion and sighted-distance subgroups. 

The o ther  t h r e e  f a c t o r s  m a 6  27 experimental condit ions.  

Four t r i a l s  of each of these  condi t ions  were given t o  each 

of t h e  subjec ts .  Thus, t h e  sample of t h i s  experiment 

cons is ted  of 14 bl indfolded s igh ted  and 14 congeni ta l ly  b l i nd  

male adul ts .  

Experiment I11 was conducted t o  explore t h e  response 

b ias ing  e f f e c t  i n  r eca l1 ,o f  p rese lec ted  and constrained 

movements i n  which informations were not i s o l a t e d .  The 

e f f e c t s  pf groups (s ighted  o r  b l i n d ) ,  p rese lec t ion  

(p rese lec ted  o r  cons t ra ined) ,  b ias ing  condit ions (con t ro l ,  

backward o r  forward) and t a r g e t s  (short-5-25cm o r  long-25-46 cm) 

were s tud ied  i n  a 4-way within sub jec t s  design ( 2  x 2 x 3 x 2 ) .  

The f i r s t  two va r i ab l e s  were manipulated between groups which 

l e d  t o  formation of 4 independent subgroups, 1.e.  sighted- 

prese lec ted ,  sighted-constrained, bl ind-preselected and 



blinh-constrained.  To each of these  4 subgroups 15  new 

sub jec t s  were assigned. Thus, i n  a l l  30 blindfolded s igh ted  

and 30 congeni ta l ly  b l i n d  male sub j ec t s  were included i n  t h e  

sample. The o the r  two va r i ab l e s  were manipulated within 

subjec ts .  There were 6 within sub jec t s  t reatments  and each 

sub jec t  was t e s t e d  5 t i m e s  on each of t he  within subjec ts  

treatments.  

The r e s u l t s  of these  experiments throw l i g h t  on a few 

sens i t i ve  i s s u e s  r e l a t e d  t o  short-term r e c a l l  of movements. 

These f indings  a l s o  attempt to compare r e c a l l  of movements of 

s igh ted  and b l i n d  sub j ec t s  and h igh l i gh t  t h e  d i s t i n c t  r o l e  of  

v i s u a l  reference  system i n  t h e  coding of var ious  movement 

informations and cues. Some i n t e r e s t i n g  r e s u l t s  of the  

present  research  work are summarized below. 

Resul ts  of Experiments I and I1 suggest t h a t  locat ion  

information can be coded k ine s the t i c a l l y  by both b l i nd  and 

s igh ted  subjec ts .  On the  contrary ,s ighted  sub jec t s  seem t o  

have coded d i s t ance  information i n  terms of nonrnotolr v i sua l  
* 

reference. while b l i nd  sub j ec t s  showed i n a b i l i t y  t o  do so  due 
I 

t o  t h e i r  handicap. These r e s u l t s  suggest t h a t  locat ion  and 

d i s tance  informations follow d i f f e r e n t  coding processes.  

Coding of loca t ion  can be explained by motor organizat ion 

theory of Jones which suggests  i n t eg ra t i on  of various 

sensory modali t ies  i n  s p a t i a l  percept ion and r e f u t e s  neceeei ty 

and primacy of v is ion .  H i s  v i s u a l  map theory o f f e r s  a better 



explanation f o r  t h e  coding of d is tance .  v i s u a l  map theory 

emphasizes t h e  necess i ty  and primacy of v i s u a l  reference f o r  

t h e  coding and acqu is i t ion  of dis tance.  

The b l i nd  sub jec t s  showed advantage of  p rese lec t ion  i n  

t h e  coding of locat ion  infonnat ion bu t  not i n  coding of dietance,  

while s igh ted  sub jec t s  ehwed advantage of p rese lec t ion  i n  

coding of both loca t ion  and d i s t ance  informations. I t  

suggests  t h a t  p r i o r  information about t h e  termination of  a 

movement enables coding of  d is tanco i n t o  a nonmotor v i s u a l  

store. This  p r i o r  infonnation may f a c i l i t a t e  t h e  coding of 

l i m b  pos i t ion  o r  loca t ion  i n  k ine s the t i c  terms because t h e  

sub j ec t s  can a n t i c i p a t e  t h e  sensory consequences of h i s  ac t ion .  

Both b l i n d  and s igh ted  sub j ec t s  showed proact ive  

i nh ib i t i on  e f f e c t  i n  recall of loca t ion  information. I n  

reproduction of dis tance,  p roac t ive  i nh ib i t i on  i s  evident i n  

b l i nd  bu t  no t  i n  s ighted  subjec ts .  These r e s u l t s  suggest 

t h a t  p r i o r  motor a c t i v i t i e s  involving ' loca t ion  cue i n t e r f e r ed  

e t r u c t u r a l l y  i n  the' r e c a l l  of  loca t ion  t a r g e t s  of the  s igh ted  

subjec ts .  I n  r eca l l i ng  a d i s t ance  t a r g e t ,  which does not 

seem t o  involve k ines the t i c  modality, proact ive  in te r fe rence  

i s  absent. The b l i n d  subjects showed in te r fe rence  i n  r e c a l l  

o f  both l oca t i on  and d i s tance  informations. 

Resul ts  on response b i a s ing  obtained i n  Experiment I11 

i nd i ca t e  t h a t  s igh ted  sub jec t s  showed bias ing i n  r e c a l l  of 



constrained movements but not i n  reca l l  of preselected 

movements, while bl ind subjects show biasing i n  reca l l  of 

both constrained and preselected movements. These resul t s  

suggest tha t  sighted subjects were not affected by biasing 

effect  becauee of t he i r  precise coding in  case of preselected 

movements. 

By and large. the findings obtained i n  the 3 experiments 

present a coherent picture of the ro le  of visual reference 

system i n  processing of various movement informat~ons and other 

crucial  variables related t o  short term reca l l  but these 

resu l t s  should be evaluated in  terms of variations i n  the 

experimental conditions involved i n  these experiments. 

The significance of the present research work can be 

understood only i n  the l igh t  of i t s  limitations. A basic 

limitation a r i ses  out of limited number of congenitally 

bl ind subjects available for  the study. A very small 

percentage of bl ind population is congenital i n  nature which 

forced the investigator t o  move t o  several places t o  col lect  

the data. Another limitation related t o  the sample is  Chat 

only male subjects were available f o r  the study because there 

are very few educational and training centres f o r  the 

female blinds i n  India. I t  becomes very d i f f i cu l t  i n  terms 

of both cost and ef for t  t o  have a large sample. 



The most severe l i m i t a t i o n  faced while conducting 

t h i s  work was nonava i lab i l i ty  of journals  and books i n  t h i s  

a rea  of research i n  India .  For even a very small  rt?quirement 

t h e  researcher  had t o  depend on research workers abroad who 

very generously helped with r e p r i n t s  and books. The f indings 

of t he  present  research work can be ekended  and made more 

meaningful and thorough i f  response latency, movemei?t t i m e  

and EMG recordings were a l s o  s t ud i ed  t o  compare t h e  performance 

of b l i nd  and s igh ted  subjec ts .  However, t h i s  was not  poss ib le  

i n  t h e  absence of soph is t i ca ted  instruments. I t  i s  hoped 

t h a t  f u tu r e  research i n  t h i s  area  w i l l  concentrate  on t he  

analys is  of such var iables .  




