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EUMMARY

The present research work consists of 3 experiments
which aim at compariné sighted and congenitally blind subjects
for their retention of discrete graded movements recalled at
short delays. The major objective of this comparison is to
throw light on the role of visual system in coding and

retention of various motor informations.

A given simple hovement provides two basic informations
concerning change in the position of the limb or the body, i.e.
location and distance. Location refers to the exact end
position of the movement, while distance signifies the total
extent of movement between the starting point and the
criterion target. In an isolated location task, a subject
1s required to reproduce the exact end poéition of the movement

from a boint other than the original starting point used for
learning the movement. On the other hand, in an isolated
distance task the subject is requifed to reproduce the total
extent of the movement from a point other than the original
starting point used for learning the movement. Thus, in the
isolated location condition a distance cue is held unreliable,
while in the isolated distance condition a location cue is
held unreliable, These movements have also been categorized
otherwise as subject defined (preselected) or expérimenter

defined {constrained). In the preselected condition the




target is chosen by the subjects and in this case they get
information about termination of theilr movement prior to 1its
initiation, Constrained movements are exploratory in nature
and the target is determined by the experimenter, i.e. a
subject knows about the termination of a movement only when

he meets the stop peg.

In all the three experiments a linear slide was

employed to gauge the reproduction errors of the subjects

for their horizontal hand movements, The reproduction errors
were measured in terms of (a) absolute error, i.e. the mean
of unsigned mismatches, (b) variable error, i.e. the standard
deviation of algebraic mismatches, and (c) constant error,
i.e. the mean of algebraic mismatches. A mismatch refers to
the difference between the criterion and reproduction |

responges recorded in centimeters.

Experiment I deals with short-term recall of location

" and distance targets which were either preselected or
constrained. A S=way factorial design (2 x 2 x 2 x 2 x 2) was
employed to examine the effects of groups (sighted or blind),
informations (location or distance), preselection (preselected
or constrained), targets (short-5-10 cm or long-20-25 cm), and
retention intervals (5 or 90 sec). In each of these 32
conditions 5 new subjects were assigned who received 5 trials
of the same experimental condition. 1In all 80 blindfolded
sighted aﬁd 80 congenitally blind male adults participated in

thls experiment.




In Experiment II the effect of prior motor activities
involving location has been studied on short=term recall of
location and distance targets. A S5-way within subjects
experimental design (2 x 2 x 3 x 3 x 3) consisting of groups
(sighted or blind), informations (location or distance),
retention intervals (5, 10 or 50 sec), targets (10, 20 -or
30 c¢m), and prior activities (0,2 or. . 4) was employed. In
this design first two factors were manipulated between groups,
i.e. 7 new subjécts were assigned to blind-location, blinde-
distance, sighted-location and sighted;distance sub-groupsa.
The other three factors made 27 experimental conditions.

Four trials of gach of these conditions were given to each
of the subjects. Thus, the sample of this experiment
consisted of 14 blindfolded sighted and 14 congenitally blind

male adults.

Experiment III was conducted to explore the response
biasing effect in recall of preselected and constrained
movements in which informations were not isolated. The
effects of groups (sighted or blind), preselection
(preselected or constrained), biasing conditions (control,
backward or forward) and targets (short-5-25cm or long-25-45 cm)
were studied in a dayay within’subjects design (2 % 2 x 3 x 2).
The first two wvariables were manipulated ﬁetween groups which
led éo formation of 4 independeﬁt subgroups, i.e. sighted-

preselected, sighted-constrained, blind-preselected and




blina-constrained. To each of these 4 subgroups 15 new
subjects were assigned. Thus, in all 30 blindfolded sighted
and 30 congenitally blind male subjects were included in the
sample. The other two varlables were manipulated within
subjects. There were 6 within subjects treatments and each
subject was tested 5 times on each of the within subjects

treatments.

The results o0f these experiments throw light on a few
sensitive lssues related to short-term recall of movements,
These findings also attempt to compare recall of movements of
sighted and blind subjects and highlight the distinct role of
vigual reference system in the coding of various movement
informations and cues. Some interesting results of the

present research work are summarized below.

Results of Experiments I and II suggest that location
information can be c¢oded kinesthetically by both blind and
sighted subjects. On the contrary,sighted subjects seem to
have coded distance information in terms of nonmotor visual
reference, while blind subjects showed inability to do so due
to their handicap. These results suggest that location and
diatance informations follow different coding processes.
céding of location can be explained by mbtor organization

theory of Jones117

which suggests integration of wvarious
sensory modalities in spatlal perception and refutes necesslty

and primacy of vision, His visual map theory offers a better




explanation for the coding of distance. Visual map theory
emphasizes the necessity and primacy of visual reference for

the codind and acgqguisition of distance.

The blind subjects showed advantage of preselection in
the coding of location information but not in coding of distance.,
while sighted subjects showed advantage of preselection in
coding of both location and distance informations. It
suggests that prior information about the termination of a
movement enables coding of distance intoc a nonmotor visual
store. This prior information may facilitate the coding of
limb position or location in kinesthetic terms because the

subjects can anticipate the sensory consequences of his action.

Both blind and sighted subjects showed proactive
inhibition effect in recall of location information. In
reproduction of distance, proactive inhibition is evident in
blind but not in sighted subjects. These results suggest
that prior motor activities involving.location cue interfered
structurally in the€ recall of location targets of the sighted
subjects. In recalling a distance target, which does not
seem to involve kinesthetic modality, proactive interference
is absent, The blind subjects showed interference in recall

of both location and distance informations.
. [y

Results on response biasing obtained in Experiment III

indicate that sighted subjects showed biasing in recall of -




constrained movements but not 1n recall of preselected
movements, while blind subjects show blasing in recall of
both constralned and preselected movements, These results
suggest that sighted subjects were not affected by biasing
effect because .of thelr precise coding in case of preselected

movements.

By and large, the findings obtalned in the 3 experiments
present a coherent picture of the role of visual reference
system in processing of various movement informations and other
cruclal variables related to short term recall but these
results should be evaluated in terms of vaﬁiations in the

experimental conditions involved in these experiments.

The significance of the present research work can be
understopd only in the light of its limitations. A basic
limitation arises out of limited number of congenitally
blind subjects available for the study. A very small
percentage of blind population is congenital in nature which
forced the investlgator to move to several places to collect
the data. Another limitation related to the sample is that
only male subjects were available for the study bceccause there

are very few educational and training centres for the
| female blinds in India. It becomes very dlfficult in terms

of both cost and effort to have a large sample.
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The most severe limitation faced while conducting
this work was nonavaillability of journals and books in this
area of research in India. Tor even a very small reguirement
the researcher had to depend on research workers abroad who
very generously helped with reprints and books. The findings
of the present research work can be extended and made more
meaningful.and thorough if response latency, movement time
and EMC recordings were alsc studied to compare the performance
of blind and sighted subjects. However, this was not possible
in the absence of sophisticated instruments. It is hoped
that future research in this area will concentrate on the

analysis of such variables.
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