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Abstract

The quality of life of an individual largely depends upon the extent to which he/she is given opportunities for actualization of his/her potentials. The achievement of this goal is largely dependent on successful vocationalization of education by application of innovative technology. The United Nation Convention on Rights of Persons with Disability,2006, talks of the importance of Universal Design/access technology, but training of students with Visual Impairment in the use of technology in vocational training  gained momentum in developing countries including India  recently.

A study was conducted to examine the role of technology in vocational training to students with visual impairment in industrial training institutes, where non-disabled students are being trained to perform various jobs. The sample of the present study consisted of current practices in schools, industrial and industrial training institutes in Delhi. The devices and machinery used in there institutes to perform various jobs were studied to identify the areas where modification were needed if the students with visual impairment are enrolled in these training institutes. The findings revealed the fact that in carpentry trade 72% operations can be performed by the students with visual impairment without any modification and 28%operations where mathematical devices would be needed to perform rest of the operations. These and other aspects relating to the vocational training are discussed at length in this paper. Once such measures are implemented, the V.I. students will be able to acquire necessary knowledge and skill leading to them to an independent economic life.

Key Terms: Vocationalization of Education, Technology Innovation and Visual Impairment
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Introduction:

Vocation is a challenge that has gripped the world’s attention. In the age of recession one is forced to reexamine the definitions of skilled labor and productivity. Disability is one such sector which needs carefully implement stands of vocationalization of education for persons with different abilities. As per World Health Organisation (WHO) estimation there are 285 million people world-wide with vision impairments, which include approximately 40 million people having severe vision impairment and blindness. The threat of blindness is even more i.e. 5-10 times greater in developing countries, around 87% of people with vision impairments live in Africa, Asia, Latin America and the Pacific Region of the world (World Health Organisation, 2011).  The National Policy on Education (NPE), 1986 of India also emphasized on the vocational education. In recent years Vocationalization of education has got tremendous importance in India. The lack of employability has given rise to the new education system i.e. skill based education system. Lowenfeld (1981) also suggested that “Education must aim at giving the child with blindness the knowledge of the realities around him, the confidence to cope with these realities, and the feeling that he is recognized and accepted as an individual in his own right.” 
The National policy dealt with the introduction of systematic, well planned and rigorously implemented programmes of vocational education. Vocationalisation of education was identified as a priority area by the Government of India in the Eighth-Five Year Plan. The focus in the Ninth Plan was on employment oriented courses, expansion of the open learning system, restructuring of teacher training and the apt use of information and communication technology.  In the Tenth Five Year Plan, vocational education has been acknowledged as an essential thrust area for the better employability. Central Advisory Board for Education (CABE) Committee report on Universalization of Secondary Education, 2005 has also proposed the several reforms primarily by ensuring that vocational education is functional with reference to the participation of private sectors, later on preparing students with disabilities to work in various occupations by including funding and budget allocations. The growth of a country can get accelerated if the vocational education would become an integral part of the education system. The Central and the State Government in India together emphasize on building skilled human resources including persons with disability, as they play a significant role in achieving national development goals. Schall (1998) shared reviews and analyses data from many sources regarding the employment of people with disabilities. He recommended that individuals with disabilities must be given education in heterogeneous environments and social skills must be taught to them which are necessary for getting a job, including how to research potential jobs, how to work with supervisors, how to sell one's self, how to deal with customers, etc.
This study was aimed to find out the current problems in vocationalization of their education and in what way technology and training in the techniques necessary to function efficiently can assist in developing adequate vocational programmes for visually impaired students in order to enable them to achieve bright economic future which indeed is a cherished goal of every person including those with visual impairment. 

Key Terms Used in the Present Study:

· Vocationalization of Education: It refers to all forms and levels of the educational process involving the acquisition of practical skills with respect to occupations in the various sectors of economic and social life. 

· Technology Innovation: It refers to the process through which new and improved technologies can be developed for the training of persons with visual impairment. 

· Visual Impairment: The functional limitation of the eye which includes person with low or no light perception.
Objectives:

The present study was conducted with the following objectives:
1. To survey various teaching institutions for the visually impaired to ascertain vocational skills imparted to them.

2. To study some skills performed by blind and visually impaired people outside the teaching institutions surveyed

3. To propose modifications in the machines and/or processes to make these occupations (basically carpentry) suitable for the visually impaired.

Hypothesis
The following hypotheses were tested in the study:

1. There was a significant role of technology in the education of blind and visually impaired.

2. Modern technological equipment was not currently being used in special schools for the blind and the visually impaired.

3. No significant modification in machines and processes would be required in teaching any occupation to blind and visually impaired children.

4. All occupations/vocational skills that are taught to non-disabled children could be taught to blind and visually impaired children

Research Methodology:

A descriptive survey method was used in the present study in order to check the present situation of schools with respect to the Vocationalization in the education system for the visually impaired.

Sampling: 
The following steps were taken in the process of sampling:

a. Twenty-nine special schools for the blind in the states of Haryana, National Capital Territory of Delhi (or Delhi) and Uttar Pradesh were addressed. Few institutions were visited under sheltered employment and open employment where visually impaired persons are engaged in manufacturing items of daily use.

b. Eight types of industries namely plastic, electrical, automobile, food processing, stationary and light engineering were chosen in industrial area of the National Capital Territory of Delhi for study. Only 20% of the factories, approached, expressed willingness to permit the access. They were chosen on the following two considerations:

i. Willingness to permit the investigator to study their operations, 

ii. Safety of operations for the visually impaired

c.  One of the 13 ITIs of National Capital Territory of Delhi/New Delhi, i.e. ITI, Pusa, New Delhi, was chosen for study on the basis of their willingness.

Tool:
For a systematic and scientific study, the following tools were developed. 

a. Questionnaire was prepared to elicit information regarding existing vocations being taught to visually impaired children in schools at three different levels i.e. primary, secondary and Senior secondary schools level  for the blind and visually impaired located in the states of Uttar Pradesh, National Capital Territory of Delhi and Haryana.  
b. The questionnaire was designed in consultation with persons having wide experience in related fields. Personal observation of the investigator was also utilized in the preparation of questionnaire. For achieving ‘reliable’ and ‘valid’ information as listed in the questionnaire, needless to say that questions under various items mentioned in the questionnaire were finally selected on the basis of unanimous decision of experts/observers by following the procedure of try-out and to fulfill the criteria of ‘content validity’ and ‘inter-observer reliability.’ The questions provided an opportunity for easy, accurate and unambiguous responses. 
c. The study in industrial establishments were made by actual placement of a trained blind person on the job for finding out whether it will be possible for him to undertake the operations.  For this purpose an observation schedules was used for observing the blind person working in the industry.
Collection of Data: 

The questionnaire was sent to 29 special schools for the blind located in three states namely Uttar Pradesh, Haryana and National Capital Territory of Delhi. However, only 13 schools sent back the questionnaire after filling up the same.  The purpose of this was to collect information regarding the existing vocations being taught to the visually impaired children.  The responses received were analyzed. An open ended observation schedule was used by the investigator to collect information on various skills exhibited by visually impaired persons in manufacturing various items of daily use like soap, agarbati, candle, phenol, etc. during his visit to different places. A trained visually impaired person was engaged by the investigator, who was taken to eight types of industrial establishments where the person was asked to try and perform various operations to manufacture different items produced in each of these industries. For this purpose, an observation schedule was used to record as to which of the operations were successfully performed by the visually impaired persons.  Another purpose of this exercise was to know the difficulties faced by the visually impaired persons, while operating on the machines practically.The results of the all the activities was further analyzed.

Analysis of Data:

To fulfill the first objective, the investigator has analyzed the data obtained from special schools of three states of India, viz. National Capital Territory of Delhi, Haryana and Uttar Pradesh, the data of visit to places where Blind persons are working, the data of visit to industries to see whether blind can do specific jobs or not and finally, data of the study conducted in the selected Industrial Training Institute. As mentioned above , 29 schools were addressed in the States of Haryana, Uttar Pradesh and Delhi by the investigator with a request to fill up the questionnaire and send it back.  The responses were received only from 13 schools. The data gathered from the filled up questionnaires and analyzed. It was observed that in most of the schools maximum number of students are studying in Primary Classes (58%) whereas 29.5% study in Secondary Classes and only 12.5% reach the Senior Secondary classes.  This shows that efforts are not properly made for encouraging the students to continue further study.  

In schools some of the students are being taught Chair Caning and others are engaged in Bag Making at Primary Level. Except in one school where nothing is done at Primary Level, one school each is giving training in Clay Molding and Chair Caning to primary school children. Another fact that has come out is that all children admitted in primary section are not taught vocational occupations. 

Table:1

Total Number of Students Being Taught Various Occupations and Their Percentages

	Stages 
	No. of Students Being Taught Various Occupations

	
	CC
	KN/WV
	BB
	CM
	TY
	BM
	MS
	CHM
	CLM

	Primary
	363
	202
	-
	92
	-
	209
	117
	-
	150

	Secondary
	124
	76
	38
	27
	110
	117
	21
	13
	-

	Senior Secondary
	61
	17
	12
	12
	86
	36
	22
	-
	-

	Total
	548
(40%)
	295
(21.5%)
	50
(3.5%)
	131
(9.5%)
	196
( 14 %)
	362
(26.5%)
	160
(11.5%)
	13
(1%)
	150
(11%)


Note :1. Percentages given in brackets do not add up to make 100; 2. CC = Chair Caning; KN/WV = Knitting/Weaving; BB = Book Binding; CM Candle Making; TY = Typing; BM = Bag Making; MS = Music; CHM = Chalk Making; and CLM = Clay Moulding.

Table-1 shows the cumulative of all occupations, which are being taught in various schools.  It is evident from the table that highest number of students are being taught Chair Caning followed by Bag Making. It is observed from the above table that by and large traditional occupations, which have been taught for long, are still being taught.  One disadvantage of the traditional occupations taught in most schools for the blind in this region is that there is no relationship between the occupation taught and the level of education of the student. 46% of the blind students do Chair Caning at the Primary Level. 30.5% in the Secondary Level and 35.5% at the Senior Secondary Level.  
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Fig: 1Showing percentage of students being taught various occupations 

In order to achieve the second objective the researcher visited industries to determine what particular tasks/operations can be performed by the blind and visually impaired people (Shown in table: 2).

Table:2

Operations Observed in Different Industries

	S.No.
	Industries Visited
	Total No. of Operations

	
	
	Operations Observed in Each Industry
	Operations Found Suitable  for  V.I. & Their %age
	Operations not Found Suitable for V.I. & Their %age

	A. 
	Plastic Industry
	10
	08 = 80%
	02 = 20%

	B. 
	Automobile Industry
	02
	01=50%
	01= 50%

	C. 
	Electrical & Electronic Industry 
	09
	06= 66.66 %
	03=33.33%

	D. 
	Food Processing Industry
	19
	10= 52.63%
	9=47.36%

	E. 
	Packing & Packaging Industry 
	12
	12=100%
	0

	F. 
	Stationary Industry
	16
	15=93.75
	1=6.25 %

	G. 
	Light Engineering   Industry
	27
	17=62.96%
	10= 37.03%

	H. 
	Miscellaneous     Industry
	18
	11= 61.11%
	7 = 38.88%


Note: Above table shows the number of operations that were observed in each industry and those which were found suitable for the Visually Impaired

· Plastic Industry: It will be observed from the forgoing table that 80% of the operations are successfully practiced by the visually impaired in the plastic industry.  
· Packing and Packaging Industry :It will be observed from the above table that practically all the operations (100%) could be done by the blind persons in packing and packaging industry. In fact several schools for the blind not in this region but in many regions of the country have been engaged successfully to the manufacturing of card board boxes and other packaging materials.   Therefore, this industry would seem to qualify for introduction in a special school.   
· Automobile Industry :Only two operations were studied in the automobile industry. It has been found out that the 50% of the operations are suitable for the blind to operate successfully.
· Light Engineering Industry: The blind trainee could perform 63% of the operation studied in light engineering industries. It is pertinent to mention here that after light engineering work was introduced with the assistance of ILO in NIVH in 1951, it has been found that many operations could be performed by blind people with minor adjustments.  Therefore, subject to availability of employment, training in light engineering may be very useful for introduction in special schools or in other establishments. 
· Food Processing Industry: In this industry, 53% of the operations studied could be performed by blind trainees.   However, a number of operations could not be studied. For example, Spice mixing , Jam making have been tried by other organisations in the country and they spoke in favour of introduction of food processing industry in establishments  of training institutions of visually impaired people.  
· Electrical and Electronics Industry: Nine operations in this industry were studied. The blind trainee could perform six of them.  This means that he could perform 66% of the operations.  This industry again qualifies for consideration to be introduced as a trainee occupation in training establishment.  
· Stationery Industry: In this industry, Paint Brush Making and Geometry Box Making were studied. Out of sixteen operations involved, the blind trainee could perform fifteen, i.e. 94% operations. 
· Miscellaneous Industry: Three factories were visited in Knitting of socks. The trainee could do almost all the operations.  However, where some vision is required, a low vision person can be trained to make it much more compatible.  Candle making can be done by visually impaired as is being done in special schools.
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Fig:2 Showing percentage of suitable and not suitable occupations  for person with visually impairment

For fulfilling the third objective It was observed after investigations that there are 49 trades being run in Delhi at different industrial training institutions, out of which 29 trades are of one year duration . After discussion with supervisors/ in-charge of different sections two trades, i.e. ‘carpentry’ and ‘plastic processing operator’ in ITI, Pusa, New Delhi, were selected for the detailed study. The investigator visited ITI along with a blind student and the blind student was requested to perform 25 operations.  Each of these 25 operations included 8 sub-operations.  Thus, the student learned all the 200 operations, which are taught in carpentry trade. 
Table:3

Trades and Percentage of Operations Performed Successfully by the Blind

	Name of Trade
	No. of Total Major Operations
	No. &  % of  Operations which can be easily Performed by the Blind Student Without any Modification
	No. & % of operations which can be Performed by the Blind Student with Modification
	No. & % of the Operations which cannot be Performed by the Blind Student even with Modification

	Carpentry
	25 
	18=72%
	7=28%
	Nil


Table 3 shows that a student pursuing Carpentry Trade in the selected ITI learns 25 major operations having 8 sub operations, thus about 200 operations after which he becomes competent to work as Carpenter.  It is evident from above that the blind student was able to perform 72% of operations without any modifications.  The remaining 28% operations were performed by him after some modifications. The objective of this exercise was to know whether a blind person could learn various operations, which are taught in ITIs to become a carpenter. The following modifications are required for these operations ( shown in table:4):

Table: 4

Operations which required modifications
	Sl. No.
	Name of the Operation
	Tools Used

	1. 
	Exercise in sawing by holding a  board in carpenter vice.
	Foot rule, Rip saw, Tri square, Carpenter’s vice, Marking knife etc.

	2. 
	Exercise in ripping on sawing horse or trestle.
	Rip saw, Tri square, Marking knife, Marking gauge, Inch tape, Jack place, Smoothing plane, Sawing horse or Trestle etc.

	3. 
	Planning face-edge straight and square.
	

	4. 
	Planning to size width and thickness, use of marking gauge.
	

	5. 
	Use of back- saws, tenon and dove tail.
	Dovetail saw, dove tail chisel, Bevel square, Tri square, Marking knife, Jack plane, Inch tape, Smoothing plane, Mallet etc.

	6. 
	Marking with the use of face side and face edge.
	Marking gauge, Marking knife, Rip saw, Jack plane, Smoothing place, Inch tape, tri square, Hand drill, Drill bit (1/4”) Counter sinking bit  (3/8”) etc.

	7. 
	Marking, boring and counter sinking holes for screws.
	

	8. 
	Chiseling with the grain, across the grain.
	Jack plane, Smoothing plane, Tri square, Marking knife, Marking gauge, Mallet, Firmer chisel, etc.

	9. 
	Chiseling – oblique, vertical & horizontal
	

	10. 
	Chiseling  of curved surfaces
	

	11. 
	Holes for bolts using twist, centre shell and expansion bits.
	Ratchet brace, Twist drill bit (3/8”) Centre shell bit (3/8”), Hand  auger (3/8” & 5/8”) Rip saw, Marking gauge, Marking knife, Jack plane, Try square, Inch tape, Smoothing place, etc.

	12. 
	Boring across the grain, with the grain, diagonally 
	Rip saw,  Marking gauge, Marking knife, Jack plane, Smoothing plane, Tri square, Hand auger (3/8”) Tri square, Firmer chisel, Mallet, Inch tape, etc.

	13. 
	Exercise in sawing, planning, chiseling, boring for screwing.
	

	14. 
	Exercise in preparation of half lap joints.
	

	15. 
	Preparation of composite frame.
	

	16. 
	Exercise in preparation of different corner joints.
	Marking gauge, Marking knife, Jack plane, Rip saw, Cross cut saw, Foot rule, smoothing plane, Firmer chisel, mallet, Tri square, Bevel square etc.

	17. 
	Exercise in preparation of office tray (straight sides)
	

	18. 
	Exercise in preparation of simple door.
	


Findings of the Study:

The observation of the investigator is that it was not possible in many cases for visually impaired person to do all the operation involved in a particular occupation.  However, in the modern day industry there is always judicious distribution of work between various workers.   . It was observed that in most of the schools maximum numbers of students are studying in Primary Classes (58%) whereas 29.5% study in Secondary Classes and only 12.5% reach the Senior Secondary classes.  This shows that efforts are not properly made for encouraging the students to continue further study. The blind person can very well be a part of the team and can contribute significantly to the making of product concerned.  Further, the student pursuing Carpentry Trade in the selected ITI learns 25 major operations having 8 sub operations, thus about 200 operations after which he becomes competent to work as Carpenter.  It is evident from above that the blind student was able to perform 72% of operations without any modifications.  The remaining 28% operations were performed by him after some modifications. He/she can be fully utilized for the entire day doing certain specific operations.  In some cases he/she may be able to do the total product with the assistance of low vision person. It appears that visual impairment could not be a barrier to employment in lighter industries. 

Conclusion: 
It is evident from the foregoing discussion that in certain trades a visually impaired person can become a valued member of the team producing products through the assembly line method.  In some cases, however, it is possible for the visually impaired person to undertake all the operations with or without modifications. There are certain limitations in self-employment.  Marketing and record keeping is a serious limitation.  Therefore, vocational training needs to be organized in such a way that a visually impaired person is prepared for competent employment, self-employment as well as some sheltered employment. The survey of the schools in the three States have brought out the fact that teaching of trades in Special School is of conventional nature which are going on for number of years.  There is no link between educational qualifications and trades being taught inspite of the fact that these children could achieve much more with their hidden potential in the form of different skills.  The opportunity of employment due to industrialization in country is being lost. There are number of operations which can be successfully done by these students if proper orientation and mobility, skill training and social mobilization done in the school period.  They have very good chance of getting regular training in the Industrial Training Institute, which will enable them to live independently and a dignified life in their later stages. While developing future programmes of vocationalising education of visually impaired people, this fact needs to be borne in mind.  All of them may not be able to go to the Secondary/Sr. Secondary stage.  

Furthermore other than manual modifications in order to complete the task the use of technology can be done. Technology such as automatic transformation of instructions via Braille translation systems , screen magnification systems, text-to-speech engines and computers offers a range of possibilities for blind and low vision persons , information that would otherwise be inaccessible or require manual processing to become accessible can be automatically transformed into suitable formats for the visually impaired which helps them  to fill their lacuna.

Government needs to evolve a comprehensive policy of Vocationalisation of education for the visually impaired along with those who have associated disorders. Vocationalisation of education needs a multi-pronged approach. The Government have to review its policy of financial assistance to organisations conducting vocational training.  The organisations themselves have to be convinced that their training should be such as will lead to economic independence as otherwise the training will be wasted. Moreover, the syllabi for training have to be so designed as to ensure comprehensiveness in vocational training so that associated skills like orientation and mobility, inter-sensory operation and other relevant skills are also included.  There is also a shortage of human resources capable of training the visually impaired people in various occupations.  In conclusion, it is necessary to record the fact that two of the hypotheses have been proved, one is partially proved and one is rejected.  All the objectives set forth in the introductory part of this work have been examined and achieved along the course of this study.

Suggestions For Further Research:
a. On the basis of this study it is recommended that the following occupations should be introduced in all training institutions for the visually impaired: A detailed study should be undertaken of all the 49 trades being taught in ITIs to discover which of them could be taken up for training the visually impaired.  Training in these trades should also be practiced in special schools, Junior Technical Schools, Polytechnics and other technical institutions training the visually impaired.   But it should always be borne in mind that technical training for the visually impaired must have the ‘plus curriculum’ and specialized pedagogical strategies to take into consideration the limitations of ‘touch’.   

b. All vocational training for the visually impaired must be based on the development of appropriate and contemporary technology.  It may not only be necessary to develop new hardware but also new technologies to overcome the limitations of tactile difficulties faced by the blind. Low vision aids also impose certain limitations on the performance of these occupations by low vision persons.  It is well known that the higher the magnification, the more restricted the field of vision.  

c. Last but not the least, for effective delivery of benefits, the support services for the visually impaired must include community living services, counseling, information and referral. The instructional and employment services must take care of computer training, orientation and mobility, rehabilitation teaching, therapeutic recreation, job coaching and placement, work and personal adjustment programmes and most importantly, suitable employment programmes.
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