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1. TECHNICAL EDUCATION IN 
INDIA: 

Technical Education in India has a 
history of over 150 years. The develop­
ment of technician education before in­
dependence was slow and unplanned 
and was fashioned on the western nl0d~ 
els. During the post independence pe­
riod, India wi tnessed considerable 
changes in the objectives and pattern of 
technical education and realization that 
technical education is an e3sential pre­
requisite for economic development of 
the country and for improving the qual­
ity of life of its pc'ople. The Scientific 
Policy Resolution, 1953 laid down that 
"The wealth and prosperity of a nation 
depends on the effective utilisation of its 
human and industrial resources through 
industriillization. The use of human ma­
terial for industrialization demands its 
education in science and truining in 
technical skill". 

Technical Education i" Indi~ is of­
fered through a 4 tier technical educa­
tion system, viz, 

Industrial and vocational training 
for training of skilled workers and 
craftsmen imparted at the Indus­
trial Training Institute OTIs) and 
Higher Secondary Schools. 

Technician training to produce 
technician engineers through poly­
technics. 

First degree courses in engineering 
and technology; provided at Engi­
neering college / institute. 

- Postgradunte courses nnd Research 
Programmes; offered nt selected 
engineering colleges and universi­
ties. 

The technician engineering tier of 
technical education is aimed at produc­
ing technician engineers for the manage­
ment of activities in the field and on the 
shop floor in respect of construction and 
mnnufacturing, instnllation nnd commis­
sioning of equipment, testing repair and 
maintenance, sales and after sales ser­
vices etc. The courses for this stream are 
offered in the polytechnics for students 
after 10 years of schooling. There are 
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more than 1250 polytechnic in India of­
fering 3 years training programmes in 
conventional discipline such as Civil, 
Electrical, Mechanical and Electronics 
Engineering, Pharmacy and modern ar­
eas like Computer Engineering, Com­
puter Application, Maintenance Engi­
neering, Medical Electronics, Instrumen­
tation and Control, Plastic Technology 
etc. About 50% of these polytechnics are 
run through privJte initiative. More 
thzm 1,60,000 students are admitted to 
these programmes annually. Some insti­
tution also conduct advanced technician 
engineering programme in selected ar-
eas. 

In post independent India, the tech­
nical manpower in the industry and the 
corresponding training programmes 
were genera II y patterned on the pre-in­
dependence mode. The managerial and 
higher executive positions vvere held by 
the degree holders; the so called middle 
level supervisory positions were held by 
diploma holders fr0l11 the polytechnics, 
and the skilled workers were generally 
the ITI passou ts. 

Pol ytechnic ed uca lion, being a slate 
subject, received ra ther limi ted central 
intervention. This intervention was in 
the form of Direct Central Assistance 
(DCA) in different areas depending 
upon need of institutions and the lim­
ited central funds available. Though 
DCA was useful to a certain extent, yet it 
was an ad-hoc response to some urgent 
needs and was therefore not holistic in 
response to the totality of polytechnic 
needs. 

In the mid 1960's, it was recognized 
that polytechnics were playing vital role 
in the training very important band of 
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the technical manpower spectrum. 
While the manpower produced by the 
polytechnics was then readily absorbed 
in the various manufacturing and ser­
vice sector industries, it was increasingly 
felt that the rapid expansion of industry 
and the even more rapid changes in 
technology would call for strengthening 
the teaching - learning methodologies, 
continuous updating of curricula, closer 
links behveen institutes and the industry 
and periodic updating of teachers. To­
wards this end the establishment of 
Technical Training Teachers' Institutes 
(TTTls) in the 1960s was major central 
intervention of a long term nature. 
TTTls became important agents of 
change for the polytechnic system. 

2. ESTABLISHMENT OF TTTIs : 

Technical Teachers Training Insti­
tu tes (nTIs) a t Bhopal, Calcu tta, 
Chandigarh and Chennai were estab­
lished during 1966-67 by Government of 
India, as nodal institutes, to improve the 
quality of polytechnic education with a 
main thrust to prepare polytechnic 
teachers for teaching technician stu­
dents. 

To begin with the objectives of 
TTTls were: 
• to train teachers of diploma institu­

tions through long, modular and 
short courses; 

• to foster and promote research 

- in improving classroom and labo­
ratories technics, 

- in developing understanding for 
teaching, 

. - in all aspects of curriculum devel­
opment and testing; 
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• 

• 

• 

• 

• 

• 

to prepare and supply, wherever 
necessary, teaching aids, instruc­
tional materials including film 
strips, technical films and other 
aids to polytechnics; 

to associate the institute with State 
Councils and other academic bod­
ies on technical education in the re­
gion regarding curriculum devel­
opment, admission procedures and 
examination reforms; 

to collaborate with institutes and 
organizations in India and abroad 
that have similar objectives and 
function; 

to take initiative in improving poly­
technic education; 

to act as centres for disseminating 
information to all agencies inter­
ested in technical education; 

to collaborate with industries in the 
region in formulating training 
programmes of mutual interest. 

Over the years nTIs have been 
training teachers of polytechnics 
through long and short term courses in 
the subject matter, particularly in new 
and emerging areas of technology, in the 
methodology of teaching, in the use of 
modern communication media for effec­
tive teaching - learning, and updating 
teachers with the changes that keep tak­
ing place in the processes and practices 
in the field and in the industry. 

nTIs have trained polytechnic 
teachers of all states in the curriculum 
development process. As a result, most 
states have created their own curriculum 
development centres and are in a posi­
tion to develop in co-ordination with the 
industry, curricula in new and emerging 
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areas as well as to periodically update 
existing curricula. In fact periodic revi­
sion of curricula has now become a 
norm. 

Realizing the important of intro­
ducing the use of conventional and 
modern communication media for en­
hancing the efficiency and quality of 
education at the polytechnics, media 
centre facilities were established at the 
nTIs. This included setting up video 
production and computer facilities. The 
expertise thus developed has been trans­
ferred to the polytechnics resulting in 
the establishment of Learning Resource 
Development Centres (LRDCs) in most 
states and Learning Resource Utiliza­
tions Centres in a large number of poly­
technics. Print and non-print instruc­
tional material particularly in emerging 
areas, are regularly produced by TITIs 
and by LRDCs in the states. 

In order to facilitate involvement of 
polytechnics in promoting activities con­
cerned with the rural development and 
to encourage self employment among 
pol ytechnic pass-ou ts, deparhnents of 
entrepreneurship and of rural develop­
ment were established. Entrepreneur­
ship development programmes to 
develope entrepreneurial traits and skill 
development programmes for rural 
you th and transfer of technologies to ru­
ral communities and training polytech­
nic teachers in these areas are regular 
feature of lTIIs. 

For the Direct Central Assistant 
Scheme introduce by the Government of 
India in the 19705 for improving facili­
ties at the polytechnics, TTTIs acted as 
facilitators for effective use of central 
grants to polytechnics. The experience 
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thus gilined bid to identificiltion of a 
number of polytechnics throughout the 
country as QUillity Improvement Cen­
tres (QICs). With the help of ntIs, 
these QlCs prepilred integrated develop­
ment plans. This enabled centrill assis­
tance to be optimilll y used. More : this 
exercise and the experience gilined 
therefrom led to the reillization that in 
order to improve the quality and effi­
ciency of the polytechnics, there was 
need to go in for integra ted develop­
ment of the system which called for 
massive funding. This led to formulation 
of a proposal to seek funding through 
IDA credit for strengthening polytechnic 
education which led to the World Bank 
Assisted 7 year project for strengthening 
techniciiln education in 19 states in India 
starting from 1990-91. 

3. PARADIGM SHIFT IN CONCEPT 
OF TECHNICIAN: 

The changed economic and indus­
trial scenario in national and global en­
vironment, coupled with sociill aspira­
tions, calls for technical manpower in 
the field and on the shop floor to have 
virtues of independent thinking, a keen 
sense of observation, ability to impro­
vise and to innovate, ability to adapt 
current technology and at bter stages in 
individuals' career progression to select 
technology and design new processes. 

The existing approach to technical 
manpower assumes three distinct bands 
viz craftsman / skilled worker, techni­
cian and engineer. Whatever signifi­
cance the distinctiveness of the three 
bands might have had in the past is only 
of historical importance. As of today 
there are only 2 bilnd, each bilnd operilt-
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ing at number of levels of responsibility. 
This will become even more true as au­
tomation and information technology 
take over completely. In one band there 
are skilled workers, whose skills are 
increasel y calling for a higher order of 
mental ability in addition to high level 
physical skills, and who, at the master 
craftsman level would in the near future, 
be rubbing shoulders with design and 
development of new products and pro­
cesses and for achieving ever improving 
quality. Depending upon the interest 
and ability of an individual skilled 
worker it should be possible for him / 
her to undergo credit-based courses to 
join the ranks of design and develop­
ment engineers if he/she so wishes. 

In another band, we have engineers 
doing a variety of functions. Functions 
like quality management in the field and 
on the shop floor, testing, routine design 
to adapt existing deSigns to consumer 
demands, meeting production sched­
ules, observing existing processes and 
practices and suggesting alternatives, 
effectively communicating with his/her 
team of workers and with the consumers 
and providing feedback to the manage­
ment are required to be performed by 
the diploma engineer. 

. The engineering graduate is re­
quired to perform the functions of de­
sign and development of, and research 
in products, processes and services in 
the various engineering and allied orga­
nizations. He/she also engages in plan­
ning and scheduling of work, future 
planning, technology forecasting, mar­
ket surveys etc. 

From this, it follows that the func­
tions of the diploma engineer and of the 
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grnduJte engineer are complimentJry. 
The general impression thJt they beJr In 
inferior-superior reb tionshi p is Oll t­
dated. This impression hJS led to mJk­
ing the polytechnic courses and cur­
riculJ scaled down versions of the de­
gree engineering courses which, in turn, 
has reduceed the saleJbility value of the 
polytechnic grilduJte, The 3 band con­
cept hJS thus continued the myth thJt 
the role of the diploma engineer is thJt 
of a person between the craftsman and 
the engineer rather th em defining his / 
her role in terms of functions. This lack 
of role clarity hJS I11Jde the diplol11J 
holders' very need in the system to 
come under question. The diploma 
holder is just about tolerJted in the 
minds of many people. Yet however, in 
the field Jl1d in the industry, he / she 
has important functions to perform. 

Once the {unctions of the polytech­
nic grJduate are understood in perspec­
tive, in the JctuJl context of the world of 
work, be it manufacturing industry, the 
small sCJle Jnd entrepreneurial sector or 
the service sector, it is clear thilt certain 
restructuring of the progrJlllllles and 
poliCies will be required to draw the best 
among the student population to the 
polytechnics and to train them for a pro­
gressi ve cmeer. 

4. FUTURE PERSPECTIVE FOR 
POLYTECHNIC EDUCA TlON : 

To train the diploma engineers so 
as to make them competent to effec­
tively play the functions as mentioned 
above, the curriculum and curricular ex­
periences should include the following: 
- Subject matter content including 
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measurements, quality and qUJlity 
management, science of improve­
ment, economics of motion, design 
for the consumer and other topicS 
current in the area of study. 

Practical work in the laboratories 
and in the workshops, and in-plant 
training in the workplace, so de­
signed as to develop the trait of in­
quiry and the competence to 
analyse the data and phenomena 
observed, not only in the narrow 
area of the task immediately in 
hand but also in every important 
observation he /she comes across 
in life. 

Project work and case studies 
which inculcJte a spirit of commit­
ment to the work undertaken and 
develop a sense of pride in what­
ever the student undertakes, be­
sides reinforcing the competencies 
and skills in the given area of tech­
nology. 

Lectures by viSiting specialists and 
by successful entrepreneurs which 
impart J sense of importance and 
respectability about the profeSSion 
for which the student is prepJring. 

Curriculum experiences which in­
culcate a sense of acute concern for 
quali ty, excellence, and perfection 
among students, and promotes 
amongst them a sense of anxiety 
and being tickled as soon as they 
be'come even slightly Jware of 
some wrong haVing occurred or a 
minor fault having developed in 
any operation undertnken by them. 

Built-in expectations in the curricu­
lum ilnd the corresponding curricu-
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br experiences, which provoke the 
student to do things beyond the 
minimum requirement with eager­
ness and excitement, and which 
help the students to contribute to 
the improvement / development of 
a product or a process or an idea 
and thus become innov.ltive and 
creative. 

Inculcate among students tlK' habit 
of recording profession,)l experi­
ences. This often leads to better di­
agnosis of bullS and bult correc­
tion and could lead to development 
and innovation. 

The significance of planning targets 
and processes and of the economic 
reasons for reducing tilne required 
to reach targets and therefore to 
continuously work towards im­
proving the economics of motion to 
meet targets. 

Inculcate in the students the ability 
to communicate 111 order to put 
across his / her point, the contribu­
tion his work has made and the 
quality of the product he or his 
company is marketing . He / . she 
must learn to record fet'd b,1(k re­
ceived by him / her as well ,1S his / 
her own professional experiences. 
At the same time, the student 
should be trained to be a keen and 
patient listener and to be able to 
draw out the most significant 
points from what he / she hears. 

The tr.lining programme should 
sensitize the student to asses his / 
her own competence through vari­
ous types of feed-back and use this 
to improve his / her performance. 
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With the knowledge doubling time 
coming down rapidly and technol­
ogy changes occurring very fast, 
the polytechnic curriculum must be 
so programmed as to encourage 
independent study and to train the 
student to access knowledge, infor-

. mation and data in his / her profes­
sional life from various sources. 

In order to encourJge independent 
study and to mJke avaibble infor­
mation beyond the capJcity of an 
ordinary library in textual and non­
textual forms, polytechnics should 
hJve librariJns qualified in state-of­
the art informJtion services and 
technology and should have com­
puter and internet fJcilities. 

The above mentioned initiatives in 
curriculum implementJtion will call for 
the polytechnics to offer flexible, credi t 
based programmes corresponding to the 
needs of the Jspiring students and to the 
requirements of manpower in the vari­
ous employment sectors. These institu­
tions will need to enter into partnership 
with the industry, not essentially to seek 
financial assistance but, mainly, in de­
signing curriculUln, evaluating student 
performance, providing visiting experts 
fmm the industry, organizing industrial 
visits and inpIJnt trJining for students, 
involving faculty in problem solving of 
the industry and offering consultancy 
for reseJrch and development. The poly­
techni~ in the future should be institu­
tions for further education upto a degree 
in engineering (and later on even for a 
post graduate degree) with emphasis on 
the type of curricular activities men­
tioned above. Thus, the students enter­
ing a polytechnic would not necessarily 
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be the rejects of the engineering colleges 
but those who, for some reasons, would 
like to start working after a shorter 
course, but with a clear hope that should 
they do well they can ultimately also get 
a degree in engineering for vertical mo­
bility in the profession. 

5. ENHANCING STATUS OF DIP­
LOMA HOLDER: 

The term technician assigned to the 
diplomJ holder has been unbir to the 
image of the polytechnic product. The 
general impression among all sections of 
society and among many employing or­
ganizations is that polytechnics grJdu­
ates are craftsmen. This is because in 
general pJrlance the words techniciJn 
and craftsmen are often used inter­
changeably. The polytechnic product 
may better be called Diploma Engineers. 

Further, it is now generally reJlized 
that the age of 15, when a student after 
matriculating is called upon to decide 
upon the profession he / she may opt 
for, is too young to take such a decision 
because the maturi ty level at this age is 
rather low. This also inhibits full advan­
tage accruing to the student while going 
through the course. By the time he / she 
leaves the polytechnic at the age of 
about 18, he / she is still too young to 
take up even a junior level management 
role. Therefore, it is proposed that the 
entry qualification for a three year di­
ploma course should be 10+2. The di-

p 
ploma course to be call o'd DIF Tech. 
should continue to be of 3 year duration 
and should be recognised JS being 
equivJlent to a BSc. Science pJSS course. 
Those with a Dip Tech. and a further 
three year work experience should be 
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able to seek admission to a further 2 & 
half years course at the polytechnic to 
obtain a BJchelor's degrees in Engineer­
ing. 

These are some of the policy initia­
tives currently under debate and discus­
sion. To sum up, the polytechnic of the 
future should offer programmes allow­
ing opportunities for vertical growth for 
ITI PJSS-OU ts as well as for di ploma 
holders, thus providing, to a large tech­
nical manpower, the freedom and the 
opportunities to grow while at the same 
time responding to the technical man­
power needs at various levels. 

6. FUTURE PERSPECTIVE FOR TTTIs 

6.1. Programmes: 

In the context of the paradigm shift 
in the concept of the technician and the 
correspond ing fu ture role of pol ytech­
nics discussed in the paragraph above, 
the TIlls will be required to play an 
increasing role as agents of change for 
the management and the instructional 
processes of the polytechnics and related 
technical education systems taLing cog­
nizance of the rapid chang<:'s taking 
place it"! technology and in the technical 
manpower requirement. 

The programmes for the TIlls 
must focus on the following: 
(a) Training programmes in engineer­

ing and technology and in manage­
ment Jnd training development. 

(b) Faculty development with focus on 
n ~ wand emerging areas of technol­
ogy being offered in the polytech­
nics. 

(c) Training programmes in the mul­
tiple roles expected of technical 
teachers. 



(d) Developing models of curricula 
and instructionill systems relevilnt 
to the work place. 

(e) Training tCilchers in the technical 
education systems at all levels in 
Educational Technology, including 
modern instructional media, inde­
pendent study techniques and the 
distance education mode. 

(£) Developing new educational tech­
nologies for enhancing the reach of 
technical institutes in the most cost 
effective m;)}1ner. 

(g) Developing models for empower­
ing polytechnics and other techni­
cal institutes to -

(1) operate as autonomous insti­
tutes offering flexible programmes, 

(2) establish and operate industry 
institute interaction. 

(h) Undertake research relating to 
qUilli ty, milnilgement and finilncing 
of techniCill institutes and produc­
tivity in the industry. 

(i) Establish links with similar insti­
tutions in India and abroad. 

6.2. Enlarging Scope: 

To enable polytechnics to pby the 
rol e envisaged due to the paradigm shift 
in the technician education sub-system, 
mentioned earlier in this paper, TTTls 
must address themselves, besides the 
polytechnics, also to the other related 
institutes and organizations. The poly­
technics of the future will increasingly 
provide programmes in a vertical con­
tinuum, with a networked relationship 
with other related institutions like the 
IlTs and Engineering Colleges. TTTls 
must recognize this expected develop-
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ment and respond appropriately. 
TTTls must enhance their capabili­

ties to undertake research and to pro­
mote research culture. Researches con­
ducted at the TTTls should include the 
area of improving the quality of poly­
technic education, making it relevant to 
the industry and improving its economic 
efficiency. 

TITls must develop a deep insight 
in how to improve productivity in the 
industry . The term industry here means 
construction and manufacturing indus­
try, the infrastructure sector and the ser­
vice sector. In addition it also includes 
services and programmes connected 
with rural development. TTTls must 
make special efforts to implant innova­
tion and development, and introduce a 
research culture, in the polytechnics. 

TTTls must undertake research 
studies about various models of techni­
cal education, curriculum development, 
technical manpower training and vari­
ousother issues in an effort to improve 
institute - industry interface to cause rel­
evance to occur in the polytechnic edu­
cation system. 

TTTIs will have also to develop 
new and innovative methods of coding, 
storing retrieval and delivery of infor­
mation resources in different formats by 
keeping themselves abreast with the lat­
est communication technology world 
wide cmd developing the same in the 
Indian context by using scientific meth­
ods, including research . This is impor­
tant to enable students to learn how to 
access information independently 
through the use of modern communica­
tion technologies. 

Computer is increaSingly becoming 
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an importJnt tool in every aspect of hu­
mJn life. Computer culture Jnd com­
puter education must rapidly develop in 
the polytechnics. TIlls must, therefore, 
continuously update themselves in the 
area of computer with an adequately 
qualified and experienced staff in this 
area. 

In the context of what has been 
written above, TIlls must play an ac­
tive research and development role for 
improving the quality, the content and 
the relevance of pol ylL'chnics edUGl tion 
system. As recommended by Amitabha 
Bhattacharya Committee (Oct., 1991) 
"Programnles in emerging technologies 
should be a strong component of teacher 
training programmes. In such areas, un­
til it is economical to create facilities at 
the TTTls, linkages in terms of faculty 
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support, laboratory time etc., should be 
established with university depart­
ments, higher technical institutes, indus­
try and research institutions and in inno­
vating institutions". It should be pos­
sible for the TIlls to network with 
higher technological institutions for of­
fering such programmes and in this way 
to avoid duplication of equipment. 

TITls must be pro-active institutes 
who, in the area of technical eJucation 
should see far ahead and make the sys­
tem ready for changes which are bound 
to occur in technical manpower in rapiJ 
succession. They should enlarge their 
scope by interaction with the Engineer­
ing College system also to enable the ILlt­
ter to benefit by sh,uing the expertise 
available at the TIlls. 
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