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The Problem


On the basis of the methodological statement concerning the compensation of man’s impaired psychic functions by means of the residual  analysers we have conducted an experimental  investigation of the reciprocal  interaction between sight and touch in the process of perception. Normally sighted and visually impaired children  have been investigated.


The hypothesis: touch can be one of effective factors in impaired sensory functions compensation.


Activity is the most important  prerequisite of  any perception. Thus, in our opinion, in forming children’s images under sensory deficit it is necessary to use as many as possible information resources of different modality. In this  way it is possible to diminish sensory deprivation consequences. The tactile-kinesthetic receptors of visually impaired children are good and efficient. Some research data also demonstrate that haptic skills of the visually impaired are a little better developed than these of the sighted. Nevertheless one can find in the literature evidence that acceptance and processing of the information are often impaired even if it received by well functioning receptors. We also know that in perception of some features of things, e.g. smooth and rough surfaces, the hand demonstrates better sensitivity than sight and sometimes joining both sensory systems - sight and touch in forming the image of  a thing brings better results.


The aim of our investigation was to find out the peculiarities of interaction between sight and haptics.


The Sample and Methods

Two groups (of 30 pupils each) of nine- and ten- year olds and twelve and thirteen ear old weak sighted children and  two groups of normally sighted pupils of the same age (total 120) have taken part in the investigation. The sight acuity of visually impaired was from 0.04 to 0.4. The experiment was conducted individually. There were six tasks, each repeated twice. Three sets of specially made cardboard figures were used as stimuli. Each set contained seven pairs of figures (3-5-7 cm in diameter) of circle and oval forms. For example, a small circle (3 cm in diameter) with a larger oval (5cm in diameter), a small oval (3 cm) with a large oval (7 cm), etc. were used (total 21 figure).


Any one out of seven figures with the instruction to memorise it was presented for perception by haptics (under a special little desk), by sight (on the desk) or by both - by touch with haptics.  The time of perception was not limited, usually the pupil gave sign (e.g. a nod) that he memorised the figure. Then the stimulus in secret of the child was mixed with the rest six figures of the set and the pupil was asked to find it by the help of sight or touch. The time needed to find the stimulus and the number of wrong recognition’s were fixed.


The Tasks of the Experiment (each attempt was repeated twice):

1. Haptic perception and haptic recognition.

2. Haptic perception and visual recognition.

3. Visual-haptic perception and haptic recognition.

4. Visual perception and haptic recognition.

5. Visual-haptic perception and visual recognition.

6. Visual perception and visual recognition.


We have calculated the following:

· The percentage of the pupils  having done the task on their first attempt.

· The average of time needed for each task completion separately and the total of two attempts.

· The average number of errors for a pupil.


A statistical analysis of the data has also been performed. 


The experiment enabled to find out the relationship of visual and haptic perception, its peculiarities and individual differences of visually impaired and normally sighted pupils.


The Analysis of the Results

Firstly, we will analyse the results of the tasks where information transference from one modality to another was required: from touch to sight and from sight to touch (tasks 2 and 4). The hypothesis was raised: adequate usage of image in other modality can be a reliable indicator of its formation level. Table N1 presents the data of the intermodal transference investigation:

Table N1

The Results of Intermodal Transference Investigation


Haptic perception-

visual recognition
Visual perception-

haptic recognition

Sample
No errors

(%)
Time average (sec)
Average number of errors
No errors

(%)
Time average (sec)
Average number of errors

Normal
Junior group
40.0
18.1
1.0
43.3
32.4
0.6

sighted
Senior group
50.0
11.9
0.8
50.0
31.0
0.7

Weak-
Junior group
33.3
37.3
1.1
66.6
40.7
0.8

sighted
Senior group
40.0
24.4
1.3
70.0
35.7
0.6


The comparison of the normally sighted children’s results shows that both   transference ways practically have the same  outcome in both groups. The difference is only that for the visual-haptic transference in comparison with haptic-visual one the pupils needed 2-2.5 times longer period. Visual-haptic transference was 1.5-2 times more successful than haptic-visual one in both groups of the visually impaired children and this increase of the results caused relatively a small increase of the  time needed for the  task completion. One must pay attention that in case of considerably better results the number of wrong recognition’s (errors) decreased significantly (up to 2 times in the senior group of  the weak-sighted).


We see that in visual-haptic transference the visually impaired excel their sighted peers approximately by 40.0 %. It is characteristic to the both age groups (according to the member of tasks done correctly). With this advantage the weak-sighted needed a little more time to do the task than the normally sighted. In haptic-visual transference we have noticed a small advantage among the normally sighted (up to 20% in the senior group) and their time indications were twice better than these of the weak-sighted, besides, the latter have made a bit more mistakes. While analysing the results of intermodal transference between different age groups one can notice only a slight advantage among senior pupils - both normally  sighted and visually impaired. It enables us to draw a conclusion about a slow development of  transference skills.


On the basis of the results obtained we can assert that the developmental level of  intermodal transference skills is rather low both in normally sighted and in visually impaired children. The lowest results and the greatest number errors in both groups of the pupils were obtained when the tasks linked with haptic-visual transference were performed. In the groups of sighted children the results of haptic-visual and visual-haptic transference were almost the same. The weak sighted pupils demonstrated considerably better results in visual-haptic transference in comparison with haptic-visual one. In this transference they substantially excel the normally sighted. We must keep in mind that haptic recognition (despite the possibility to perceive the used stimuli simultaneously) itself requires more time than visual one. It is necessary to develop visual-haptic transference skills of weak-sighted children because part of them suffer from rapid progress of the impairment.


The analysis of the results of the task requiring haptic perception and haptic recognition shows (Table N2) a little advantage of both weak-sighted groups against the normally sighted. This advantage is approximately the same, both according to the results and to the time needed. But according to the number of errors the results are identical of both categories of children. 


The results appeared to be quite different when in the process of haptic perception is added sight (task 3). Adding sight caused a great effect in the groups of sighted children. The number of pupils in the junior group who did the task with no errors (in comparison with task 1) increased by 13.3%, in the senior group - by 23.3%. The time indication of both sighted children’s groups were also significantly better, besides, wrong recognition’s decreased up to 50.0%.

Table N2

Results of Interaction Between Haptic and Visual Perception


Haptic perception-

haptic recognition
Haptic-visual perception - 

haptic recognition
Visual-haptic perception -

haptic recognition
Visual perception -

 visual recognition

Sample
No errors

(%)
Time average (sec)
Average

number

of errors
No errors

(%)
Time average (sec)
Average

number

of errors
No errors

(%)
Time average (sec)
Average

number

of errors
No errors

(%)
Time average (sec)
Average

number

of errors

Normal sighted:













Junior 
43.3
52.8
1.0
56.6
34.2
0.5
80.0
8.8
0.1
86.6
7.2
0.1

Senior
53.3
34.7
0.6
76.6
29.3
0.4
96.6
6.4
0.1
90.0
4.8
0.1

Weak-sighted:













Junior
46.6
41.8
1.0
40.0
36.6
0.6
83.3
10.1
0.2
73.3
9.1
0.2

Senior
60.0
33.8
0.6
50.0
28.9
0.6
90.0
10.0
0.2
83.3
8.7
0.2


Adding sight in the process of haptic perception of visually impaired children caused worse results (up to 20% in the senior group). At the same time the speed of the task performance increased by five seconds, and the number of errors decreased by 40% in the junior group and in the senior group of the visually impaired it remained at the same level. An analogous case when interaction of two sensory systems in the process of perception gives worse results than using only sight or only touch was discovered in investigating pre-school children of normal development.


Why does addition of sight in the process of haptic perception worsen the results of perception? The presumption might be because weak-sighted children overestimate their sight abilities, they do not appreciate enough their touch and at the same time as if consciously they block their compensational abilities. No secret that weak-sighted children are more inclined to consider themselves to be sighted than disabled; their self-esteem is often inadequately increased and their sight abilities are considerably overestimated. Consequently, children avoid compensation means, including active use of touch.


Let us take the results of visual perception and visual recognition (tasks 5 and 6). The analysis of these results (task 6)  shows that visual perception in comparison with haptic (task 2) is twice effective according to the task performance and three times according to the time indications. 


The comparison of the visual perception and recognition results of the visually impaired and normally sighted children revealed a very distinct advantage of the sighted according to many parameters. The weak-sighted  pupils have used on the average twice as much time (in the senior group) and have made twice as many errors. These results seem to us logical. 


In task 5, where visual perception is supplemented with haptic, the pupils showed very different results. In the junior group of sighted children when touch was added the results of perception became slightly worse, but in the senior  group they increased as much.  The task performance time became significantly longer in both groups. In both groups of the weak-sighted addition of haptics in the process of visual perception caused a slight stable improvement of the results, though the task performance time became very insignificantly longer.


The tasks of visual perception - haptic recognition performed by the  junior  sighted children appeared to be twice worse, and by the senior group - 1.5 time worse. The perform the same task the sighted needed 5-6 times more time and there were 6-7 times more errors.  All the results of the weak-sighted were considerably better.


Conclusions
1. Interaction of touch and sight is sometimes effective in the perception of both normally sighted and weak sighted children.

2. In all the cases addition of haptics in the process of visual perception in the group of the weak-sighted causes a stable improvement of the perception results.

3. Transference of the image from visual modality into haptic and, vice versa, from haptic into visual demonstrates almost the same results, thought visual-haptic transference in comparison with haptic-visual perception needs much more time in all the cases.

